








I 
A TEXT-ROOK 

DISEASES OF THE EAR 

ADJACENT ORGANS, 

TJ?.ANSLATED .\ND EDJ'l'ED 

.J.\l\lES P.\TTERSOS C.\i:;sELLS, l\I.D., M.RC.S., ENG. 

WITH :!57 ORIGINAL ILLU8TR,\TIONS. 

PHTLADE'LPilfA. 

HEXH.Y c•. UU'i'\ SOX ,\: CO . 

188:l. 



p., V'\ \"\ "t 

WV 
~DO 

?\(;':)\_ 

I ~'l ?.i 



\ 

ERRATA. 

16a.' 





HENRY ROSBOROUGH SWANZY, :\LA, l\I.B., T.C.D., 
FELLOW OF THE UOYAL COLLEGE OF SURGEOSS, tnEl.ASD, 

A."'D EXAMTXER L~ 

OPHTIL\Ll!IC SURGERY TO THE COLLEGE, 

THE TRANSLATOR. 





LETTER OF AUTHORIZATION. 

(TRANSLATION.) 

To Mr. JAMES PATIERSON CASSELLS, ir.D., Lecturer, etc. 

DEAR Sm, 

You have had the goodness to send me a copy of the 

English translation of my Leh1·buch dei· Olwenheilkwnde, which 

you were authorized by me to translate. I have read it, 

aud am very pleased with your translation of my work into 

English. Receive my thanks for the trouble and patience 

bestowed on it, and be assured of the esteem of 

Yours sincerely, 

(Signed) PROFESSOR DR. ADAM POLITZER. 





PREFACE. 

Trrrs tmnslation of Professor Politzer's Le/L?"buch de?' 0/L?'enheil

kuncle contains all the matter of that book, which was published 

in two volumes at Stuttgart (1878-82). It forms one volume 

complete in itself, and treats of the whole scie11ce of Otology in 

the fullest and most exhaustive manner. 

I need not say that I value very highly the confidence Pro

fessor Politzer placed in me in requesting me to be his English 

translator. On that account it has been my endeavour to 

translate and edit his work to the best of my ability, in the hope 

that I would merit the distinguished author's approval, and also 

that of my medical brethren. 

I beg to thank my friend Dr. Swanzy for the great interest he 

has taken in the preparation of this work. 

J.P. C. 

GLASGOW, October, 1882. 
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RELATION OF METRICAL WEIGHTS AND MEASURES 
TO BRITISH. 

Deeigramme = 1 ·543 grain. 
Gramme = t5·432grains. 

Centilitre - 10 cubic centim'!;tres - '1: dr. 49 m. 
Decilitre = 100 - 3 oz. 4 dr. 10·3. m, 
Litre - 1000 - 1·76pint. 

Millimetre - ·0394inch. 
Centimetre = '3937 inch. 
Decimetre = 3·93i0inches. 
Metre -39 ·3707inches. 

* * * .All the therapeutical formulre in this work are collected together iu the 
Appendix . 



ANATOMICAL DIVISION OF THE EAR. 

'THE sensations which we call perceptions of sotmd, reach our 
consciousness by the specific excitation of the nerve of hearing. 

This excitation always results, when the medium which sur
rounds us is caused to vibrate by the oscillations of elastic 

bo~hi~ ~~~c::::~~0~f ~i:,,~ t;-:n;ri:~~\~~Il~ ~~~L~1~ea~~~:'(,";'i1;e 
excitation of the peripheral eximnsion of the auditory nerve. 
The delicate termmat1ons of this nerve lie upon membranous 
supports, which are sunounded by an aqueous fluid in a cavity 

~:1;1~!d~::,'\i,Yt~gi~r::~~;. :f~~~e '~~:b~f~~:,~~f.b'f~~ 1~=~~h 
tho auditory fluid from the outer world, to the extremities of the 
auditory nerve. 

The most primitive form of auditory apparatus among- the 
lower classes of animals consists of an expansion of the auditory 
nerve upon a small membranous vesicle, the auditory vesicle (or 

;h~tt~~t~~- ~~i%~~~ a '1!~-e s:fu1~1i~~~~~1f.01~~~h:;.~s b:~~~~ld~ 
to the vestibular sacculc several membranous tubes (senucircular 
canals), generally three in number. In the most highly deve-

~~fi~~ ;,~:~~~:·~:;! t~h!~~~~i~i;~uf.~~-~a~;l;,hU1;~~~~~~,e~h~ ;hl,tc\: 

~~~ ~~:~~~':a::.'.~~o:s l~~~ll~. of the auditory nerve is spread 

The vibrations of elastic bodies, however, do not reach the 
auclitory nerve immediately, but a.re conveyed to it through a 

ml~~ ~~,;~~tc ~~ci'£~f:W~~ ~~!~~c;~~L~ga,a~~~~~ed.ing through the 

~~~~g~1~~ocs~~:~\:'~c:~~ito~; ~~d~~~·1 th:r~~l~~o;~~!~~d, and 

ad~~c'd"}~,~~~cg ii:C~~~i~~- gfs~~:o~;~~~i~-~f!,~~~f;:g aFi·h~r~~':~ 
~~~~~~~e11 cl;s:~~s :f.1~~-~~ls\~~~e i~~mf~r: ~~~~~~pl~o~id~a~~ 
variety. 



Ai.."'f ATOMIC.AL DIVISION OF THE EAR 

ea;~~~~:S~!efJ;~c p~~;:~~n~-~~~~~z;~,~~j~f.1~~t;:';s~it~g ht~~~ 
~~!Ht~~~e~hfr;:r~~~~e~~af0d~=:~i~i!ff~f°~l;c ~n:!~~~~a~Zi 
hhys.iological relations of the separate parts of the organ of 

c~~
1

ff';ding- to the above observations, the organ of hearing 
is divided mto two principal parts, the sound-conducting and 
the sound-perceiving portions. As this classification is the only 
correct one from the pathological standpoint, we will adhere to 
it for the future, especially as the older anatomical divisions into 
oute,., middle, and inner ea,. can be reconciled with it. 

After dividing the organ of hearing, then, into two principal 
f~'\J~~~s :s mentioned above, a further division takes place as 

I. The sound-conducting apparatus, in : 
a. The external ear (auricle and external meatus). 

b. T~~ ~~~ea;,;r 0~~~~i1!;''f!:~~~IJ:~itfub:it~nde:~;::,~~ 
process). 

2. The sound-peneiving apparcitt<s, the so-called internal ear, 
divided into : 

a. The origin of the auditory nerve in the brain. 
b. The trunk of the auditory nerve. 
c. Its expansion in the labyrinth. 

th~;;~c1~f J~~~~j~~io~f ~f et1.:':~:~t~~;;:;h~si:~o~\~af"::1~:io~~ 
?[ ~~: t:,vi~d~": an~stl~~~:~~i ~f"tfi~~is~'::~"~~~s0~£e1:~~~~~ 
we will not confine ourselves to a simple description of ti~~ 
anatomical facts, but will put prominently forward the relations 
that exist between the organ of hearing in its normal state, 
and the pathological alterations of the tissues which impair its 
functions. 



THE ANATOMY AND PHYSIOLOGY OF THE SOUND
CO~DUCTING APPARATUS WITH REFERENCE TO 

THE DISEASES OF THE EAR 

I. THE EXTERNAL EAR. 

A. THE AURICLE. 

~~~r~~Ji~1~i;~le~a[:r~~lcl~~ ~~et~~a~rg~f1 p~t::,;i~~t~~\~~ic~ 
alterations. Though it is therefore, in a practical sense, of only 
slight interest, we consider it better not totally to ignore its 
anatomy, because sometimes in cases of violent injuries a precise 
representation of tho parts affoctcd by the injury is rcqun·ed in 
a court of law. 

no~!~1 al~~!f~foJ'"i~sci::,t:,v:n i~~1·0°'~~~o:tafJi~~;,mofs~:fu~h t{~~ 
(W:,';;ii~r ;i~;~~:,~~ti~heA ;;,~~~~;,s, l~h6e6)infe\~il~h~t tt,~~,;~~s n~l~~ 
external orifice of the car, it is fastened on the lateral part of 
the head, midway between the forehead and the oeeiput, in such 
a manner that it forms with the lateral part of the head towards 
the occiput an acute angle, which is subject to manifold indi
vidual varieties. 

In this position the concave surface of the auricle, turned 

~~ctd~;r~~fon°s11(F~dt). sh1~J:~ ~u~~~m!~~g~~ ~r~t~1~:r~}f;;~~~: 
plate is turned in towards the front, and forms the helix of the 
alll'icle (Fig. 1, a). The helix, commencing at the crista helicis, 
above the external orifice of the ear, in the most pronounced 
depression of the auricle (concha), extends from here along the 

~~r~~t~1fi~~~:~~~l~f utb~j~i~.~ndl;~~~:u~f1J:~~;i;:~ithb~h~ 



'fHE AL"RJCLE. 

posterior part of the helix, divided from its ledge by a dcp~·cssion, 
the so-called scaphoid fossci, there extends "·second .elevatwn, tho 
antihelix (b). It commences aborn the cnsta hohc1s with two 
crum diverging forwards (cnira, bifu1·cata), and takmg its course 

down1rards, it passes with a slight 
' curve forwards into a prominence 

of cartilage, the so-called anti-

;:~;~~d i~~;t, ~Ra0i~e fi~n;11~f 1~~~ 
external oritice of the meatus, sur-

. -· a mounting it a little, the car_tilage 
b • of the ear forms a second rnpplc

like projection directed backwards, 
the fragus (c), which is separated 
from the antitragus by a notch (in
cisum inie>fragico). Below this 
notch, forming the inferior extre
mity of the amicle, is the lobe 
(lobulus, e) which shows numerous 
jndividual varieties, and in whose 
formation 011.ly the integument 
covering the auricle takes part. 

a, Helix; b, Antihelix; c, Tragus; d, The subcutaneous connective tissue 
~11i};r;;eu~j :h~~;~;1~~~/:.n~~t:~~a; is highly dernlop?c~ in this place, 

its meshes contauung globules of 
fat, but only a small number of bloodvcssels and nerves. 

The internal integument, covering the auricle, is fastened much 
more tightly to the perichondrium on the anterior than on the 
convex posterior surface, where the subcutaneous connecti,~e 
tissue is more strongly developed, "nd the skin therefore more 
easily movable. 

The muscles supplying the auricle arc divided into two groups. 
The fast group acts in such a manner that it effects a movement 
of the whole auricle. The most important muscles belonging to 
this group are: 1. The attollens am·iculum, a fan-slrnped radiating 
muscle, which arises from the epicrania.l aponemosis, and ·with its 
fibres converging in a downward direction, attaches itself to the 
convex surface of the auricle; it draws the auricle upwards. 
2. The attmhens auriculam, which "rises also from the ep1cranial 
aponcurosis in front of the n.uriclc1 aborn the zygomatic arch, and 

~~~ijl~ a 111~~1~ f~~.,~~~d~~~~d~~P~~r~1~c ;r~~~ ;.~~;.~~t~;,;~,~:~~,~~~ 
which arises behind the amicle on the mastoid process, consists 
of several fosciculi, and extends to the com·cx surface of the 
concha; it is intended to draw the aUl'icle a little backwards. 
The scconcl group of muscles have their origin mid place of 
attachment on the auricle itself. They cftect an alteration in the 
form of tho auricle, but only to a slight extent. The tragicus, 



AURICLE AXD CAJlTILAGJ;.;Ot;S i\IEATL'S. 

<1ntilmgic1u~, lielici.r:; rnojo1· and niin01· lie on the concave surface, 
the l1Ytn8i:e1·sus and obliqy.:us au1·ic1llw on the convex smface of 
the auricle. 

re{i~uL~t~dc~•;,i~il~~c~:· tt~~·e c~:~ ~~~~~~i!~~o~~s b:o f~~1~cl~~~:li~:: 
nltcrations, which arc described b{ Parrcidt (DissePtatio fociugwr. 

~~Gf{'~~~cl~~f;~~'i:,~"'e;c~~o~d1~~a ~~~~vi~,:~tJ~:· ~:~~'.~';·m~;;~~'. 
Tho softening of the cartilaginous tissue is especially interesting 
and important on account of its rather frequent occurrence. It 
lc<tds eventually to the formation of c:n·ities tilled with a gelatinous 
suustnnce. Dr. J. Pollak, who has recently investigated this 
condition, has anived at the conclusion that we have here to 
deal with retrogressiYe senile metamorphosis of the yellow 
cartilage, similar to that in other cartilages, for instance in the 
costal cartilage. 

B. THE EXTERNAL ilIEA'fL:S. 

Tho external meatus is divided into two portions, viz., the 
cartilaginous and the osseous. 

r1. Its Cadiloginous Portion. 

Tho cartilaginous meatns is a tubular continnation of the 
alll'iclc directed inwards. This canal, howeYer, is not cartilaginous 
in its who1e extent, but consists 
of a cartilaginous channel, which 
is formed :tt its upper and back 

b~~;,o:tola;mtt~bocm~lct~l ~~ici~ 
the lining membrane of the 
meat us. 

If this fibrous rnem bmnc is 
detached from the margin of 
the cartilaginous channel, the 
circnrnforcnec of the latter 
(Fig. 2) nppcars largest at its 
outer extremity, while inwards 
the width of tho cartilage de
<'reascs so steadily, that the 
inner extremity (b) appears as 
a narrow, rounded, cartilagi
nous point. 

This proportion of the carti
bginous chaimcl to the membr:mou~ part o_f th~ passage can be 
shown in a simple manner by a. sect10n, which . is ~nade pcrpen-

f ~c~1J~~r~.~~r~~cN~~1 cl~i:c b~h~;~d ~~~a~~ffi~cc~ftiltl~~n~~';c,~~ft~:~ 



CARTILAGINOUS )!EATUS. 

(Fig. 3), the cartilaginous portion of the canal (l'.) greatly 
exceeds in size the fibrous part (b ). In the middle of the carti
laginous meatus (Fig. 4) a . decrease in the breadth of the 
cartilage (a) shows itself, while m .the. nmghbourhood of .the 
interior extremity (Fig. 5) the cartilagmous channel is YlSlble 
in the section only as a narrow segment. ·we see, thcrefo~e, 
that the membranous portion (b in Figs. 3, 4, 5) increases m 
breadth towards the interior, while the cartilage decreases. . 

The channel of the cartilaginous portion of the meatus is 
traversed transversely by several fissures, the so-called fissures 
of Santorini (Fig. 2, c, c). As a rule two large fissures arc 

a b b 

FIG. 3. -SECTION OP' THE J:"'tG. 4. SECTION THROUGH 
CAElTrLAGlNOliS i\IEATUS THE :MIDDLE OP THE 
CLOSE BEHlNOTJIE0Rrt'ICE CARTILAGINOUS AlEA· 
ot'THEEXTERNALM£ATUS. 

a, a, a, Cartilaginous chan - Cartilaginous 
nel; b, }~ibrous layer. b, :Fibrous 

~ 
a 

FIG. 5. SECTION lN THE 
NEIGHBOURHOOD Ot' 
THE INTERIOR EXTRE· 
MtTY Ot' THE CARTILA

GINOUS MEATUS. 

a, Cartilage; b, Fibrous 
layer. 

found. These arc, however, by no means regular and constant 
in direction or extent. They are fiUed up by a fibrous tissue, 
and are important because they favour the straightening of the 
mcatus dming the examination of the membran:i tymp:rni and 
dming operations.* 

a :,.~~ti~~! ~~:::e;~esp~1~! i~}!~io~~~ats~f1~hse ~!rtfi~~~~\~~ e\'1~:~~ 
of the meatus is to a great extent surrounded by the lobes of the 
paroticl, so that in a parotitis, either primary or secondary, in 
consequence of an acute exantbema or typhus, and ending 
in abscess, the accumulated pus may force its way through one 
of these fissures into the external meatus. Thus an otorrhrea will 

~~~w t1~:11~!;~~~~1~: ~at!h:u~~.~~~~n ~~~n~ifiP~~~~~o~~~~~~ino1· 
:~.;~~et1~~~~o~iJ.~u~keth~~efi~~~11~"!e~~1~6c t~=r~~i;}P~~~~~~e process 

The interior extremity of the cartilaginous meatus is fastened 
to the exterior margin of the osseous mcatus by means of flexible 

~~~1~~~~~1~~~8d1i~i;o~i1~i~~'t ~a~~-~~~i~~a;;ht~1~a~~i~~0~1:ck~~!~d~ 
and upwards. In conjunction with the mobility of the different 

* Thel:i.teral fissure in the neighbonrhoodof the orifice of the external ear, which 

~~~~~:s0~h:h~o:!;;tf:g~~:~~n:::::~8e t!:et:~~gh~:~i~;~~;:~£1:~~i~!if m to the several 



DEVELOPMENT OF THE OSSEOUS MEATUS. 

~arts of_ the. cartilaginous meatus, allowed by the fissures of 
i:lant~nrn, this fact is of considerable. importance during the 
exnmmat10n of the membrana tympani and durin" operations. 
The union of the intervening connective tissue with the osseous 

::~~ti~e 1~f;s1~o~~t~~~in~1~l~stl~0fi~~-~s bJg~~i~ s~~~e~~dtk; 
cartilage around the exterior margin of the osseous meatus. This 

~~~:~~~l~~~tu~~~~~~1;i ~;~1,~ F~;a;i~ ~o~o!h:f tE:r;eZ:pot!~ 
bone, which we have still to describe; therefore it belongs to tbe 
inferior and lateral margin of the canal (Fig. 8), while above, 

~:~~0:1~:;18w~1l:a~~u~b~~·~~np~~~i~~: ~~ ~h~g~~r~H~!~n~~:a::a~~~ 
passes without intermption into the lining membrane of the 
superior wall of the osseous mcatus. 

b. Osseoiis 1lleatns. 

l. Its Dei:elopment.-The anatomical relations of the osseous 
meatus are essentially different in the new-born infant and in 
the adult. In the infant we find, instead of the osseous meatus, 
an osseous ring (anwiilus tynipnnicus) to the exterior margin of 
which a membranous canal (v. Troltsch) is attached, forming one 
half of the whole meatus. This part ossifies from within out-

w~}fi~ ~~::~tt:: ~£th/~~:~~t~s ~~~atus is essentially connected 

~~;~~ti~~:e,~~d.:eb~ ~L.:~~ld~~~f~~~ ~~~l\0!0i~1t~~e~ ;,~~ 
three parts, which are separately developed. These are c"lled 
the squamous, the tympanic, and the petrous portions of the 
temporal bone. When viewed from an evolutiornst's standpoint, 
this division is the only correct one (Dr. Ludwig Joseph, Osteo
logical Coni"ibution on the 1'empoml Bone ancl. on the .Appa
mitis of Iieci1·ing-Zeitsch1·zft fii1' mtionelle .iliedicin, part 18), 
for n. clear insight has been gained through it into the formation 
of the osseous meat us.* 

nd~u~ft~~r1¥ t~e s~~~Ptl~~~ ~~~eo~~~o~~se ~~~~~,;v~~~s;~~t ~f ;,~~ 
;;~~~i~~'; rt;\~~ ~~!;~~!1 b~;~~i;~1L~~~:,\l~"ft~1£~,:~ti~npanic 

The tympanic portion of the temporal hone in a child consists 

~~,) r~~,~.~~h~~~<l fr;Fo~~~:1ce';tl,5ftLg.6~,~~~~ 'l~r0lhe~,~~~e~li~~r~~-



DEVELOPMENT OF THE OSSEOUS MEATL'S. 

the membmna tympani. This ring is attached by its free ex
tremities (b, b) to the inferior part of the exterior surface of the 
squamous portion. The space between the two places of rtttach
ment of the tympan.ic portion to the squamous port10n we shall 

b b ({, 

0 
Frc. 15. - ANNUL"GS Tnt· 

PANJCUS IN TUE NEW·BORN 
ll';t.'ANT. 

a,Grooveforthereceptionof 
the membrana tympani; 
b, b, Its free extremities, 
whicharesupportedhythe 
squaruousportion. J 'tl e. 

kn?w by-an~-by as the an- Fm. 7.-Tr-l!PORAL Bm-IE i~ THE N.i;w-sonN 
tenor supenor grooveless IN~'ANT. 
segment of the tympanic a, Superior part of the squamous bone; b, Its 

rin,~&~iv~h~ s~~~~;~in~ ~~:~i~8r; p~~tAi;~~7u!h:Y~;~~irc;!1; :[g;,m~~~ 
growth of the crani~l ?oJ?e~ ~~:~=s~~!~ce~~1;~~a~~:u;0~~~~~15~;~~::~ 
ill the early years of life, deum; e, Foramen stylo-mastoideum ;/,Fora.
the followmg altern.tions men ova.lei ff, ]fora.men rotundum (left ear). 

take place in the squamous 
and tympanic portions. While (Fig. 7) the superior part of the 
squo,mous port10n is placed on tho lateral part of tho cranium, 
its lower portion (b), which lies beneath the lino of the zygo
matic process, takes a more horizontal position, in such a way 
that in tho completely developed temtoral hone tho superior part 

~! ~~se ;d~:t:.h~rR~~;~]'~~ift~;· <'~- isTh~~\,~~~~~;t:Jt ;o::~7:,~ fu..~~ 
the superior wall of the osseous meatus, and in COllJtmction with 

th~~:~~it1oR~dc~~o~:e~~~ ~~~:;t/:.f ;~~tot;~l1ts0f;~~~~i~~~f tho 
osseous moatus is taken by tho tympanic portion of tho temporal 
hone. With its growth, thmugh deposit of osseous substance on 
its exterior (ossification of the membranous part of the osseous 
meatus, v. Troltsch ), there arises an osseous grooYo (Fig. 8, b ), tho 
lateral walls of which reach so far up ln a median direction near to 

~~~~'f!.~~i!~~r' tbh~~;u~;~~;0~1~~,J·~rc th~r~~~t~svarying extent 
In the perfect temporal bone, therefore, tho groove-like tym-

!'b~~:,;o;~:j~~~s (~:,~· ,~fJ~b:~~:~c~cl ifd~,~~~~~-,{~~~ ~oe;:;din~~ ~k~ 
horizontal part of the squamous Lone and the mastoid process. 
The inferior and anterior walls of the meat us are therefore formed 



DE\rELOPMEXT OF THE OSSEOCS )lEATC:). 

by the t3onpanic portion, while in the formation of the posterior 
wr1ll both squamous and tyrnpanic portions participate. 

In fl number ol temporal bones ill my possession, the pr1rts 
taken by the squamous and tympamc portwns in the formation 
of the osseous meatus vary considerably. Sometimes the tym
pruuc portion hes so close to the squr1mous portion and mastoid 
rrocess, that thcu: boundary Imes appear almost effaced; some
tunes the margm of the tympmuc portion 1s promLilently set off 
from the sqtmmous portion and the mastoid process. Into the 
~ssLu-es ~hus. formed prolonga.t10ns of connccti rn tissue descend, 
mto which m~ammat?ry and suppmatirn processes sometimes 
penetrate, causmg canes 0 

of the wall of the 'ineatus. · 
On the other hand, in 
purulent affections of 
the moatus1 I ha.vo seen 
the destructive process 
spread through these 
fissures from the inside 
outwards, in which case 

~ac~:~~~? th~1dlin~~~ F10. 8.-0SSEOUS MEATU$ JN THE ADULT. 

::i~1~~:l Sl~:crl~,? ,f.~tl~ a, ~~;''Z~'~:,;a~:e~~~:\'; ''\;'.";;~·p~';': ~~):,~~; 
of the meatus took c, Lumen of the meatus; cl, 1\fast~id process 
pbcc. (Ieftoa,). 

2. Consh-Hclio>i ~f the Osseous 1llealus.-As we have seen, the 

~vs~:1~u~l~;;!o1~e~!;~~{t;~~~1al ~~,~~~~1 sin';~1i~~1~·~~~stii~~ t~~i:tatl~~ 
cn.rtilaginous mea.tus n.t its exterior margin, while at its interior, 
widened extremity, the rnembrana tympani is stretched out in a 
groove-like sulcus. 

ex~~;!~e n~~!~~1~~ £~~!~~;~ f~f:mi~st~~l~t~~~1Si~E0t~~11~c~;l~t~~r~~ 
organs, which arc often also atlected in cases of disease of the 
organ of hearing, and on account of a number of important 
operations which take p1ace within its range, we must enter into 

a 't:ti~~l t::t~b~~1~e~fo~ts~,~~~?p~~~li~~S~~ti~~~~ion (front) from 
the adult, the relative positions of the superior and inferior walls 
to each other, and to the tympanic cavity. The strongly 

~~:~~f~;;1~Pt~-i~J;;'~~1~~~~~~ ;i~\~~1 ~\ 'tltb~·s t~~~;o~~)~s;n~~ 
and is formed by two osseous plates, the superior of which is 
turned towards the cranial ein-ity, and the inferior towards the 
lumen of the melltus. 

Of these plates, the upper one meets at the sHlt<rrr 11et.-oso
sqiwmosa, with the supcnor wall of the tympnnic caYity, and 



10 CONSTRUCTION OF THE OSSEOUS MEATUS. 

further back with the roof of tbe mastoid cells; the lower reaches 
to the boundary of the tympanic cavity, where it ends ltbruptly in 
a _sharp groovelcss edrre (margo tymp"nicti~ of the temporal bo~e), 
directed mwards ancl downwards, mto which the upper maigm 
of the mcmbrana tympani is inserted. 

b . b' The cellular spac.es (b) between the 
I ' osseous lamelhe of the supcrwr wall 

of the men.tus vary in size and numb~r. 
According to v. 'l'roltsch * they arc m 
connection partly with the t.rnparuc 
cavity, partly with the mastoid cells; 
aucl sometimes alterations are found 
in them, which have been produced 
by propagation of inflammatory pro
cesses from the midcllc ear. 

The superior lamella of the upper 
wall of the meatus, which is formed 
partly by the temporal portion, partly 
by the lamclla of the tegmen tympani 

~=~fcfnp~tfh~~le 0::ddl~s, c~-~~fajs ct~vi!~ 
and is covered by the dma mater (b'). 
This relation of the superior wall of 
the meatUS to the cranial cavity WC 

consider worth mentioning, because in 
a few rare cases of otitis externa with affCction of the bone, such as 

~f0 fg~~f;,~Pb~Ji~~t~~: c~i~~1~g~e~~~~c~t~~c~~ ~\~:~R~~r~/~!~v~i 
the meatus affects the durn. mater, and produces fatal menin
gitis. 

The inferior wall of the osseous meatus (c) appears thick and 
compact in the section. Its smfacc turned towai·ds the mcatus 
is convex from without inwards, the greatest convexity being on 
the borders of the inner third of the wall of the osseous mcatus, 
from whence the surface inclines rather steeply towards the 
outside as well as towards the inside. In the neighbourhood of 
the membra1rn tympani the convexity is turned into a consider
able concavity (Fjg. D), which deserves notice, because it, in 
conjunction with the mcmbranlt tympani, the latter placed ob
liquely to the axis of the meatus, forms a space (sinus of the 
external meatus, H. )foyer), in which small foreign bodies arc 
often lodged. 

A comparison of the lengths of the superior and inferior walls 
of the meatus shows that the superior wall extends fai·ther 
outwards than the inferior, but that the inferior (c) extends from 
G-8 mm. nearer the midcllc line of the body than the superior (b). 

* L chrbuch du Vlmmheilktmde, 5th Ed., 18i3. 
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By this, as well as by the unequal lengths of the anterior and 
posterior walls, the ouliquc position of the membrana tympani to 
the axis of the meatus is caused: a fact which must be taken 
into consideration ~t the examination of the membrana tympani, 
as well as at opcratwns. 

In the horizontal section, the proportions of the anterior and 
posterior walls of the meatus arc made clear. The anterior wall 
(Fig. 10, a), compared with the other, is thinner, and in its longi-

J~1c;:,~~~ ~~0f~~~1it~~~~j~"1{ru~eJh~u~0~~~:,~Js 0~h~1lu~~~r o~h~]~ 
mcatus. By this, as well as by tbe convexity of the inferior wall, 
a portion of the anterior inferior part of the mcmbranrt tympani 
is often hidden from view at its examination, and in some cases 
the bulging out of the anterior wall is so great, that even the 
greater part of the membrane cannot be seen, only a very small 
segment of the posterior quadrant being visible. 

If a great number of temporal bones be examined, the anterior 
wall of the meatus will often be found pierced by a roundish or 
oval orifice, several lines in extent. This defect, near which 
several smaller orifices are often seen, is to be considered as tho 
rcmrtins of that part of the osseous meatus, designated by Arnold 

~~dc;p;;~~~f~~ :t t~~f~~\~v~ ~f ~ti~s~~~~~~~~d t~~~\~~s~~,J~v~~· 
the process of ossification. ' For the ossitication ~oes not progress 
quite regularly from without inwards, but advances slowly iJ.1 the 
e;cntrc, so that there remains a gap, which at first is a cavity 
open towards the outside, and later on roundish and closed only 
Ly eonncctirn tissue.'* 

The superior portion of the anterior wall of the meatus adjoins 
the posterior part of the glenoid cavity, which is often separated 
from the cranial cavity only by " thin osseous lamella, ancl is 
situated higher than the lumen of the osseous 1neatus. The 
glenoid cavity extends, however, farther outwards than the ante
rior wall of the osseous meatus, and the posterior wall of the 
capsule of the joint comes therefore into contact with the osseous, 
as well as with the cartilaginous mcatus, by means of an c1astic 
connective tissue. Therefore, with every motion of the jaw, when 
the condyle protrudes from the bony cavity, an extensive mo.hon 
of the anterior wall will follow, which crtn casil y be ascertamed 
by putting the tinger into the meatus. The lumen of the canal 
11·ill also be temporarily altered by this motion. Crtrious pro-
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ccsses in the temporal bone yery rarely extend to the maxjlJary 
joint. 

As already mentioned, the posterior wall of the osseous meat11s, 
g b the transverse diameter of which vanes 

>fl' ! · yer.l'. much,. is pa;tly formed by the ty1_n~ 
~ ; prune portwn of the tcmpor~l bone, its 

exterior portion, however, bemg chiefly 
formed by the mastoid process. It ex
tends farther outwards than the other 
walls, especially the inferior and ante
rior, but the anterior wall reaches ~-8 

w~. f~)~~:~ ~~~~~~!~ i}1 ~'.'i1i~;~ th~5~~:: 
" urana tympani, stretched out at the 

Fw. JO.-HoRizoNTAT. s~:c- inner extrem ity of the meatus, takes an 
T1ox oP THE }~xTEn:>.\L oblique position, not only fro1l?- aborn 

6~~~~~~ AND Trnr.mc ~~·~:~~1~:\'~~fi~~l~l~os~~~~n f~~~ll b~el~N~~u:so~~l 
(I, Anterior wall of the mca- in detail during the description 9£ the 

;~sbei~ ~:S~~~orma:~:~ anatomy of the mcmbrana tymparn. 

~~:~~~~nad' t~~l~~~f; ,? Uo~~u~~~ ~~~s g~f?'~i~~ :a~~1o~cl t~~~gco~~:~ 
'fympnnic c:wity; IJ, Sinus which in the new-born infant arc s itu
tnuuiversus. atecl behind tho tyrnpanic cavity, extend 

J,'.];,~a~~h::,1,]nJ,~'-\~~at~:~ giT~\~·~r~lsa~l1~~·r:~~ ~h~u:~:ta~d0~e~fu 
arc, therefore, immcdiotely coYerccl by the posterior wall of the 

~~sct~~~s 1~~~~~i~ f{~~~~o~~11~~:1 t~: ~~~~~~:~~~~d~·~1~~~11c~1~io~1i~ '~]}~ 
latter often extends to the posterior wall, the nccrosed cells 

~l~~11fc~t~·~;ct'i~~ J;;~~~~~histl~cbs~~~·~:l~~ ~~1~·~;~ls.fr;i:s~h~rec'l,.:~~~1;~ 
meatus towards the mastoid cells. 

c. The Li.tiny ,lfe111/J,.one of the E:ril'nwl llfentus. 

The lining mcml>rnno of the external mcatus, a continuation 
of tho external integument, is much stronger in the cartilaginous 
than in the osseous portion. In the latter the cutis generally 
becomes more delicate and thin as it rrets nearer the sulcus of 
the mcmbrana tympani; only on the ~npcrior wall a somewhat 
stronger band of the cutis cottcnds towards the mcmbrana tym-

r:1~i1ic;;~~ss'.1ci~mj~le!1~It~:i1 )~rs1;;~1 i~~rt~~f[f~nh~~li~i~1~\,;-~~e~ 1~i· 
~l~:~c~i Jl~;d~,1~~~ b~~t~cJ°~~s t~!:11s~1su~~~~~~~~fi~ ~\~~~:,e~~d· cl~~]~: 
applic8 to each other, arc the so-called ceruminal glands (fJlcmdt!I<'· 
certiinino{e:-;, swcn.t-glan<ls of the car, according to Ausspitz) of a 
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ycllowish-1.Jrown colour, which in their formation bclon<>- to the 
tt~bular glancls .. Just as in the swcat-gla1!ds in other earts,the tube 
ot these cennmnal .c:lands is coiled up (h.olliker); 1t 1s Q·2 to 1 mm. 
in diameter, and cfacharg:cs either directly into tho mcatus, or 
rnto the upper portion ot the hair-sacs by means of a strai«ht 
cnnal, O·l mm. wide (Henle). Tho orifices of the glands in the 
meatus cai: be observe~! with the naked eye as closely arranged 
small darkish pomts (Fig. 11, o, b, c). 

clc~~~~~~li~f th°c f~~:~i~r a~·~~~~n~~tfo~~cf1~~\;~:tt1;et~~rfl1~~~~~~~ 
port10n of the mcatus, and not m the osseous. By the llwcsti<ra
tions of Buchanan and Y. Troltsch, however, it is proYed t~at 
g-lands arc to be found also in 
the osseous portion, and ac
~ordi.ng' to v. TrOltsch, the 
gbmlulnr ]ayer extends from 
tho posterior superior wall of 
the cartilag-inous portion into 
tho osseous meatus in the form 
of a triangular space, seYeral 
mm. long (Fig. 11, the place 
between b and c), the point 
of which (c) is turned towarcls 

~:~~ o~l~~~-\~·~:~~ ~r~+::J~~SCO~l~ 
meatus the glandular clements 
arc wanting, and the more 
delicate cutis, firmly united 
with the pcriostcum, forms 

:~~~r-r~~~;clc1cfs~f~ll~g~s~~l~~ }~IC. ;,~:;l~~:r;::~~ 6~~~;;1~~0;1:,~T~t;~~AR· 

~;~~~~~eclr\~;1 in~~~~:~~t~~.v~1r= a, ~~;fiI:f~:~~~~~~~~
1

;~f~i~:~£:~!~ii1~~~f~~i 
frction~. ancl form the founcla.- trianguhtr space occupied by the orifice~ 

tion of large compact polypi. ~~s;~\~s ~~~~~~~.which protrudes into th(' 

d. Y-e.<iFu,lunul ~Yc1T('.~ oftheA1uicle and<~( the EJtcnwl 1lleollrn. 

The arteries of the auricle and of the external mcntus spring 
from the temporal and internal maxillary arteries. The anterior 
surface of the auricle, as well as the exterior portion of the 
mcatus, arc supplied by the u d. mo·ic. ant. sup. ancl two to three 
ad. muic. ante1·iu1·e8 i11f"c1·ioiY'.-;, springing from the ud. ternporol . 
. <t.u.pnf A lmmch of the ud. aiu·ic. pusle1·ior, Rpringing from 
the external caroticl, ram ifies on the posterior surface of the 
:wricle. The blood-supply to the lower portions of the external 
meatus is provided by the art. <llll'ic. pmfioulo, a branch of 
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the m·t. 11wxillaris intema. The smaller branches of tho abovc
named arteries enter partly the intermediate membranous layer, 

~~~d~:~re~"~f st::to~~i~~~sd ~;a1~1; t~~rit~~~~s0~~n~e0c~r~~ t~:~~1{, 
by which tho cartilaginous moatus is fastened to tho osseous 
portion. They then ramify in the lining membrane of the 

~~;f~~~:1d~~~u~ni0r::~d a th~110g1ac~Jl~11~/ tC:th~~\a~~ ;1~d 
the sebaceous glands. A considerable vascular bundle extends 
along the supcr10r wall of the meatus towards the upper margin 
of the membrana tympm1i, where it passes on to the membrane 
with a sheath of connective tissue, as will be described later on, 
extending along the posterior margin of the handle of the malleus 
to its inferior extremity. 

The veins of the auricle and of the external meatus show 
numerous varieties in regard to their junction wjth the larger 
venous trunks on the lateral portions of the head. The i-ence 
<tu1·ic. cinte1'io1'es and p1·ofuncl. unite chiefly with the""''" facialis 
posterio1'; however, a portion of the veins coming from the 
meatus often unite with the i:ena. tempomUs, or, as i:enw 
po.~fe1'io1·es, immediately with the vena .iugulcl'ris exte1'?ia. 

On the whole, there is very little known regarding the 
lymphatic vessels of the external meatus. It is, however, 
probable that they are very often connected with the lymphatic 

[:;~:n~~~~g s,~:f~g t~F tf:!1i~~~~·al1~~:~ic~0g11~:d~1~~c~~~~~~ini; 
inflammatory affoctions in tho mcatus. 

The nerves of tho auricle and of the meatus come from the 
nervus facialis, which sends the n . aiiric. post. p>'ofunclus to tho 

h~~~~~01~fu~!1i~h 0~u~;li:~~h~0 ;sti"~mo/'~),~'.;f:i~i~]~u~n:f0oftht{;~ 
oxternn.1 meatus with some twigs of the n. auriculo-tem1Joralis; 
from the plexus cei·vicolis, which takes part through the n. 
u1wicularis magnus in the supply of the external ear; from the 

;hr~~$:~j,~';~~~;~,;~~~:.~~Jz:,.~~~a~~;aflco~~r~~eb;1?~~~. :C,':f~~ 
from tho ganglion jllgulare, entering the posterior wall of tho 
meatus as a cons1derablc branch, and supplying tho lining 
membrane of the meatus. A largo nervous branch extenrls from 
the superior wall of the mcatus to the membrana tympani. 

e. Size ancl Di1·ection of the External Jl!eatus. 

Closely co1lllocted 1rith the ahoYe-describecl anatomical rela
tions of the mcatus are also some of its properties, which deserve 
a detailed description on account of their practical importance. 
These are the comparative capacity of the mcatus in its different 
parts, the length and tho direction of the whole passage. 
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The capacity of the external mcatus* in the adult is subject to 
many individual variations. The cartilaginous portion is often 
so wide that the little finger can be inserted without trouble as 
far as the osseous llortion; in others, again, the lumen is found 
narrowed to the dmmetcr of a goosc-q uill. The hunen of the 

~~~~~~'l~~ob!~~::t~1s~vid~~~~~ ini~id1~~~~s 01t~~~1?Js,t~~1~~·~ei~g~u~a~~ 
moderate narrowing towards the place of union with the osseous 
J?Ortion. In childhood it is narrower than in the adult, and there-

~~e th~a:k'~~·tt~~d~~~ ~[~['~~~~~~s a~e sIT~:L"i~:ll~a1~Z~':n~~c~~~ 
~~:.~~Z,~~~1if s~::k'~~~1~£~t~ ~~~~Ua~:~~:hf~~0~e~~l~~n:~~~~hig1! 
degree that the anterior "nd posterior margins of the orifice 
of the car completely touch, and the latter, therefore, seems 
closed up. 

Tho capacity of the osseous meatus also presents many indi
vidual varieties. Its calibre becomes gradually less in passing 
from its external orifice (Fig. 9) inwards, is least at the margin 
of the inner third of the osseous portion (isthmlls), and again 
increases considerably in size from this point towards the in
sertion of the membrana tympani. 
In the section the lumen of the 
meatus is somewhat rounded in ap
pearance towards the outside, and m 
the lower portion till above the isth
mus more elliptic in form (Fig. 12), 

~~~;:x~:il~r~1b\~t0 ~llit~~1c"0!cIT~~ 
forwards. It follows from this, that 
the isthmus is in tha:t pa.rt _of t~e Fie. 

12~;.t~~7~0r:~;c~.m: Ex. 

~~l~~u~1~:~1~; t~;e a~.~~~~~:n~~:v~~~; a, ;~;~:~v:f 1 ~h:, ~t:S~~~J :~l~n· 
towards the lumen. As this is the 
place where foreign bodies become wedged in, and where, if they 
penetrate lower still, the greatest obstacle is offered to their extrac
tion, it is important to know that the distance of the isthmus 
(front) from the anterior margin of the membrana tympani amounts 
to 7-8 mm.; from the posterior margin howe\'Cr (on the posterior 
wall), only to 1-2 mm. In case of attempts at extraction the 
instrument can, therefore, be inserted along the superior and 
posterior walls only with great caution, so as to avoid injming 
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the membrana tympani (v. Troltsch). The transverse diameter of 
the osseous meatus amounts at the isthmus to 6 mm. ; at the m
terior and exterior extremities to 9-10 mm. 

Not less important is the knowledge of the .length of the 
meatus. As the mner extremity forms an oblique truncated 
smface the lcn«ths of the different walls from the external 
orifice ~f the cat to the insertion of the membrana tympani will 
he unequal. V. Troltsch in his measmements assumes as the 

~h~er~~~t~~:d~·~-~t;b~f mt~:;;t~rili~~~~~~dl ~~:~:~~s~~g ~:Ol~fi~ 
leng~1 of the superior wall amounts to 21 mm., that of the 
inferior to 26 mm., that of the anterior to 27 mm., and that of 
the posterior wall to 22 mm. On an average the length of the 

:Fw. 13.-HORlZO~TAL SECTION o~· THE F.xTERNAL :MEATUS. 

whole meatus is 24 mm., of which more than one-third is taken 
up by the cartilaginous portion. 

The meatus in its comse from the external orifice to the mem-

~{~f~~t~~~f~0~c:.~~·~l{6s :~~~-~~a~i~~:e~f '~~~c~cC:t~::~~ ~~~;~:i~ 
~~c~~~1~ .. :s ai:o ';~~S~~~o~~ ~f,~~~I~~~\~;e,tl~e m'::;~~sthe ~~~];'~~ 
assumed that the cartilaginous portion ii~ passing inwards tums 
backwards and upwards, the osseous portion forwards and down
wards.* 

The longitudinal axes of the two portions of the meatus there
fore form an open angle forwards and downwards, and as the 
meatus from the place of union of the two portions slopes both 

Analomie des Alenschen, vol. ii. p. 731) 

~~:~;~:;1:,~~hna:i;:'~~~uh~~o:'.,ontal """'on, an~:a~.~~i~~fe ~~1!\~~ ti~ff~~~~;ca~i~!c~fo~. very 
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ontwarcls and inwards, the u1fcrior part of the external orifice 

~~~ts0~f t~hc '!~~t~:~anlt t!srW~::.~ro~~u~;tl~~n1~w!~r;~':aiih~u:~~:: 
of persons, whose mcatus is very :vi~c and straight, that one is 
able to see the membrana tympani without further manipulation 
of the auricle. In most cases the membrane can be seen only 
when the angle formed by the longitudinal axes of the two parts 
is obliterated, by drawing the auricle backwards. The important 
influence exerted by the many individual differences u1 the direc
tion of the meatus upon the ;ierformance of operations, will be 
discussed at length in the special division. 

To the description of the anatomical relations of the two por
tions of the meatus, we must add a few remarks upon the topo-

~1h~~~~~h.fg:~~~sn ;:a;;:: ~ai;~.~~;~~~cfe°Jt~o~:r tb t~hc ~:=n~t~f 
the osseous portion. The superior osseous wall compfetely roofs, as 
far as the external orifice, the membranous port10n of the car
t ilagu10us meatus, the latter being attached by an elastic connec-

~~:U t~t~h:0 o!:C~~~ri:;~tu~~~so0:~:~~ds P~~~~~h! ~~:tH~;~~~~ 
portion. Close by the orifice the osseous walls can therefore be 
felt through the cartilage upwards and backwards, and this 
explains the occurrence of cxostoscs in the external orifice of the 
car. These growths mostly originate in the superior and posterior 
walls of the osseous meatus, and protrude into the lumen of the 
cartilaginous portion. Of the inferior and longest wall of the 
cartilaginous portion only the exterior pait is tree and can be 

!~;;J~;~~~"s'i,~~J'i'~t i~e~~~t0i'~0~~~t~!t ~~~l~h~ti~~st;rY~r~~~f~~~ 
of the capsule of the jomt of the lower jaw. 

II. THE MIDDLE EAR. 

The midclle ear, to which belong the tympanic cavity, the 
Eustachian tube and the cells of the mastoid process, forms the 

;,:~~u~~kr;:~s\ ~~~~s0~ht:~:tt~fo~fcai f~!<l~Y~~~~f~~: dfs;;:.;~ 
n.nce of function has its seat there. As the pathological changes 
in the middle eai· mostly appear as obstacles to the conduction of 
sound in the tympanic cavity and in the ossicula, we shall in the 

~~!It;,s:1c~e~ei~~ri~:sc~l;ti~~a~,:"Jiu~,~·:k~t~nti1~~ ~fet~~'Ffu~:~ 
chian tube and the mastoid process. 

A. THE TYMPANIC CAVITY. 

The tr.::::panic cavity is an irregular, trilateral, prismatic (Henle) 

<lt:~~t~;~gfr~Q ~b~:;·ea~~!~~r'ds:vi;!;n=v~~~~~:' b~:~~a;3~ 
2 
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are greater than from without inwards. Although the walls 

~o::fi)hf~r c~v~fe;~~·crei;,.e~~~t~ll~~e~f ~~1~ s~~~~£~~~:!nf~~t!~ :~ 
describe these different parts as walls of the tymparuc cavity. 
We will therefore commence with a description of its exterior 
wall, and the first subject for our attention will be the membrana 
tympani, which forms the greater part of this wall, and must be 
looked upon as an integral part of the middle ear on account of 
its close physiological connection with the ossicubr cham. 

The names of the walls of the tympanic ca,·ity-exterior, inte
rior, superior, and inferior-are not jn keeping with their actual 
positions, as the cli.rection of the cavity from above downwards is 

:~ t~~£~'.1~in~:~r~~\~~\~:l~<lf~1 :e)bli!f°,;;:':,1~~'~ di;'~h:"~fci 
names it is necessary, owing to the importu.nt practical signifi
cance of these relations, neYer to lose sight of the fact, that in 
the normal position of the head the exterior wall becomes an 
exterior infonor by its inclination; the interior wall, which com
pletely roofs the exterior wall, an interior superior; the inferior 
wall an inferior interior; and the superior wall a superior exterior. 

a. The Jlfernbrana Tyrnpcini. 

The mcmbrana tympani, which, in conjunction with the ossi
cular chain, serves for the reception and conduction of the waves 
of sound reaching the ear from the external n,ir, is stretched out 
as an irregulru·ly-rounded concave membrane at the inner ex
tremity of the osseous meatus, placed obliquely to its longitudinal 
axis, so thn,t the plane of the membrane forms an obtuse ang-le 
with the superior wall of tho meatus, and an acute angle with 
the inferior. 

The margin of the membrane is embedded in a groove-like 
sulcus (sulcus tyonpanicus), situated at the inner end of the 
meatus. This sulcus belongs to the tympanic ring (Fig. 6) 
ah-eady mentioned, and exists on the kerfect temporal bone 

~!~i~a~~no~yt~~ttl~~~~t(v~~z~~ ~~~c1l~~;;:;:~/[h~h~s~~~~si~r~~~ 
tus,' p. 8). In front and aborn, however, at the so-called Rivinian 
segment, the sulcus is wanting altogether, and here the mem
brana tympani is united partly with the grooYeless margo tym
panicus, pn,rtly with the !ming membrane of the osseous meatus. 

Fo,-,n of the llfem/JJ·cma 1'ym7JCini.-Tho form of the mem
brana tympani is dependent on the slmpe of the periphery of the 
inner end of the mcatus. This varies between the elliptic, the 
irregularly oval, and the heart-shaped forms, according to the 

k~~~~i~~~~ l=~st,~~0~~~~1~!1~f~~~~i~-~~~\F'i,\~g~~ t~~t o~~~~~d~-~~~ 
periphery, viz., behind and above, into a large segment of a 
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membrane forms with the superior wall of the meatus at an 
average of 140°. . . 

Until now the position of the membrana tympam of the rnfant 
bas been described as nearly horizontal. Dr. J, Pollak, however, 
proved by numerous measurements that tl11s assumpt10n . is 
erroneous, as there is no perceptible difference between the m
clination of the membrane in the new-born rnfant and ill the 
adult. 

The oblique position of the membrane to the longitudirntl ax.is 
of the meatus has an important influence, not only upon the 
estim:>tion of the condition of the membrane, but also upon the 
performance of operations. Of course, in the first place, the for
mation of the osseous meatus has here to be taken mto conside-

F10. 15.-Exn:nNAL SuRFAOE o~· THE MEllBRAr>A TYMPANI (NATDnAL Srz1t) . 
a, Short process of the m:i.lleus ; b, Inferior extremity of the handle of the malleus 

(umbo) ; c, l\lembran:i. flaccid& Shrapnelli ; d, Cavil.as glenoidalis; e, Mastoid pro· 
cess; J; Sectionofthezygomaticprocess, (Right ear.) 

~~~o~::~~~~eilii~c~;:;ig~r~tf;a~~~;'~~Jhb/~~~ri~~~~:~ ~~ 
the anterior inferior wall of the meatus, while the posterior wall, 
which is more even, offers no obstacle to opemtions on the pos
terior part of the membrana tympani. 

Cunatiwe of the 11Iembmna Tympani. - In the above-de-

~~;~~da o~~i~esr,~f,~~~~nbt~~~s ~~~:;dni~ t;:c~"~ ~::e~tr~~~~e~ 
turns its concavity outwards, and its convexi~ towards the in-

~~:~~t~~!~~~r"r~:~~t~~vi!In}f;,g.c~;.:~~po~~~ ,~?r;s~ir:rt,r~;~~ 
extremity of the handle of the malleus, which is enclosed in tho 
layers of the membrana tympani. By the traction of this handle 
inwards the membrane appears hollowed out in a funnel-shaped 
manner. The interior convexity is common to the membran<> 
tympani as a whole, but on closer observation it is seen that tho 
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anterior and inferior porti?ns of the mcmbr~nc, extending from 
the umbo towards the periphery, show a slight curvature with 
external convexity (Fig. 9). This partial bulging out, as opposed 
to the curvature of the membrane, is due partly to the di-awing 
mwards of the membrane by the tract10n of the handle of the 

:~;fi61~~:1fri;~r!~H:l~~1nol~;)t~;h~~~~-~t~/X1~h1l~~ it~J;~~~g 
tibrcs form rn the above manner, arc of importance to the me
chanical action of the mcmbrana tymp,mi. That portion of the 
membrane which is situated behind the handle of the malleus 
appears more relaxed, and shows a less regular curvature than its 
anterior and inferior portions. 

F1G. 16.-ExTERNAL SunF.\OE m' Tin: Lu'T l\IEllBRANA Tnn>A:sr, BEVER.\L Tan; 
]~!-/1,,\UGED . 

<1, Short process of the malleus; b, Inferior extremity of its handle (umbo); c, .An· 

J;~~~t~~~~io~{d d~t:~!e1:~J~::!~~1 ~~mt~~n~n;ei;,b~~~~i;r~1f:1~~r!p!mett f.°~~i 
process of the incus shining through. 

The mallcus, which is in close relation with the membrana 
tympani, transfors the waves of sound which strike the mem
brane to the incus and the stapes. The shaft-like handle of the 
malleus (Figs. 15 and lG), intimately nnited with the layers of 
the membrane, and strongly inclined inwards, extends in an 

~v~d~'.ea~~e~~~: a~-~~e \~!~~o~ ~n:a~~~:~ ~~~~~:!~~and down-
The handle of the malleus, which divides the membrana tym

pani into two unequal portions, a lesser anterior one and a larger 
posterior one, extends forwards and upwards to the short process 
of the same bone (Figs. 15 and 16, a). This short process is 
recognisable on the membrane by a strongly-marked, partially-

t~l:~f thi~je;~(~na;~ ~~1~0 f~id'~'.0<lu!ut~r~h~ ~~:-~ial ~~f~i:g fur~ 
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wards of the membrane. These folds (Fig. 1 G, e, f) m·c of a more 
or less decided character and when the membrane is abnormally 
concave they often have 'the appearance of "rey, tendinous bands. 
:we will show their important diagnostic s1gnificance in .descnb
mg the pathological conditions of the membrana tympam. . 

th~:o~~= ~~~c~~~v~ut~~-::· th~~~ ~~·ot~Ys:~:~~"r:u~f,~~\~~~~ 
tightly-stretched strire, which take origin in the corners of the 

v 
:Frn. li.-INTEHN'AL SuR~'ACE OP THE MEMBRAXA TnIPANI. 

a, Membr:ma tympani; b, Head of the malleu!I; c, Inferior extremity of the handle 
of the malleus ; d, Incus; e, Short process of the incus ; f, Muse. tensor tympani ; 
ff, Ostium pharyngeum tubro: Ii, Isthmus tubre: i, Ostium tympanicum tubre. 
(Right ear.) 

segment of Rivini, n.nd extend, converging towards each other, 
to the point of the short process. These stri:.e, which were first 
described by Prussak, and which in examinations made dtuing 
life arc often visible as marked white lines, appear somewhat 
sunken in dried preparations.* The portion of the membrane 
(vide Fie. 16) which is bounded by these strim and the grooveless 
fissure, is generally called the membmna flaccicla S/wa1melli. 
It is much thinner and less tense than the other parts of the 

• Superior stri~ for the attachment of the membrana tympani (Helmholtz). 
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membrana tympani, and it appears therefore above the short 
process as a small, pit-like depression, and forms the outer wall 

J!:.~s~~~~aTI~~~~·e 0~l::.i:i~~:~~ '~it~~:e~~:E~~~~. eas~~~:~~~ 
membrane consists of delicate, loose prolongations of connectirn 
tissue, which cross each other in an irregular manner, and aro 
covered by a thin dcrmic layer. Bloodvessels which enter the 

~h~~~:~a\'~~!~~: a~J~rt~l;ca~;!t~~,Y~i~a~~~;.ecn the vessels of 
As regards the interior surface of the membrana tympani, the 

rounded head of the malleus (Fig. 17, b), and the incus (d) con
nected with it by a joint, come first into view above the membrane. 
l3elow the head of the malleus is the neck, from which proceeds 
downwards and backwards the handle (Figs. 17 and 18). The 
latter is closely connected with the membrane (a); indeed the 
bulk of the handle bulges out over the surface of the membrane, 

~f ~~:th~a~ni~~~c a~~J:l;~ej'~ ~;~i[ul~:j w'ftte th~sf~~~~:· (c))'.·l~l~~ 
short process of which (e) is pointed backwards towards the 
entrance into the mastoid process, while its long process (Fig. 18, i) 
passes nearly parallel to the handle of the malleus downwards 
and backwards. On separating the incus from the malleus, 
besides the chorda tympani (Fig. 18, f), which stretches from 
behind above the neck of the malleus to the Glaserian fissure, 

t~~~~,'~~i~~ ~~~nge~!0J~s~~;:c1 ~)~~:e1!~~l~~Jiimel~ b~g~: ~~h~ 
~~:~~~~cl 8~ifo0:~01~vifua1~t~ p~~te;~~r ~1~:~:n~~~~a, r~!ibl~ ~~os:~~ 
exterior surface of the membrane, and extends from the angular 
projection of the annulus tympanicus to the short process 
(Prussak), and from there forwards, till it fastens itself to the 
posterior surface of the handle of the malleus. Standing out 
from the membrana tympani with a free inferior margin, this 
fold forms with the surface of the membrane the posterior pouch 
of the membrana tympani (v. Troltsch, Fig. 18, f), in contrast to 
the smaller o.nterior pot1ch. This latter is enclosed by an osseous 
projection from the neck of the mallcus, the ligamentous and 
osseous remains of the long process of the malleus ; by the chorda 
tympani, the C'1'/e?'. tymp. inf and the lining membrane. The 
suecrior boundary of the anterior pouch is formed by the grey 
stna visible on the exterior surface of the membrane, and 
extending from the short process to the anterior angular projec
tion of the annulus tympanicus (Prussak). * · 

~~~f~i¥!.~~~:~'.~7~f~§.~ 



2~ :MICROSCOPIC A..'\'"ATQ).1Y OF THE :.\IE:\rBH.\.XA THtPANL 

lllic>"oscopic A1wt01ny of the Jlfeinb1mia Tympani.-As was 
known to older investiaators (J,incke), the memi.Jrana tymparu 
consists essentially of three principal layers, a m1dille fibrous 
layer, the larnina p1·op1'ia, an external derm1c layer, and an 
internal layer of mucous membrane, the two last named berng the 
coverings which the bmina propria, rec~ives from the lrnmg 
membrane of the external meatus and of the tyrnparuc cavity. 
The derm.ic layer may be easily detached. from the fibrous, b1~t 
the internal layer is so closely connected with the fibrous, that it 
is not possible to ser.arate them. . . . . 

The dcrmic layer is a contmuatwn of the linmg membrane of 

the external meatus. It consists of several strata of pavement 

~~~~10~i~htw!;~~~U:a~fig~;~~o:i~~uJs1:J:,r, '~~i~t0ilift~i~; Y~1~t~ 
arrangement from the fibres of the lamina propria, and seems to 
sustain a communication with the vessels a.nd nerves in the 
external covering. 

We have ah·eady mentioned that, especially in the new-born 

~if;:r7o: ,:~lf~f'ih~~:"J~.':,0j :~~t~~o~~ ~h~d m~~b~~~a ~:P~': 
and behind the handle of the malleus, so that between the handle 
and the cutaneous band there is left a triangular transparent 
space, directed with its apex towards the extremity of the handle; 
with this cutaneous band, consisting of connective tissue and 
elastic fibres (Prussak's descending fibres), there also extend 
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vessels and nerves from the meatus to the membrana tympani. 
At the inferior and widened extremity of the handle of the 

~~.f;h~;.~~~~cr~~·~17'~~~~·c~~~~h~Ji~''Jf~~srao~ia:hct~:~~~n~~~ 
p1·071l'icl. 

The middle fibrous layer consists of two separable lamcllro, an 
external radiating layer, and an internal circular layer. The 

l~~~ ~~:~~~~~~],i~h~ ~~~~~~~~ ci~fiG~~l:c~~eis~~otl~~s:a~~~liJ::~~' 
~i~~~:~c~f ~~fc~~~al ~~~~~! ~~~!l~~h~f~0~0~:0fi~r:s0~:~~~~~ 
similar to tcndinous fibres, with which they also agree as regards 
their conduct towards chemical reagents. The radiating- fibres 
spring from the marginal tendinous rU:ig, and are attached, m con
junction with the circular fibres (Prussak), to the spatular 
extremity in tho inferior segment; but in the superior segment, to 
the anterior edge of the handle of the mallcus. They become at 
the same time more dense towards the centre, partly because they 
multiply by splitting of the fibres, and partly because they 
thicken at the tunLo by accumulation in the limited space (Y. 
Troltsch). 

The inner lamella consists of fibres which, from their circular 
o,rrangemcnt, cross the chrcction of the radiating fibres. At tho 
margin it is closely connected with the origin of the radiating 

J~~:· ;t:i~t~~rr~r~~ h~1:0'i~~~dl~ ~fsiihcse,~;~)]~{,~ froT!,:"~t.~~h~f 
the ci.i:cular hycr, which can be traced to the tcndinous ring, arc 
wanting on the external margin of the membrana tympani. 'il'hey 
collect themselves and arc most dense within the tcndinous ring, 
which consists of compact fibrous connective tissue, while they 
Lecome more sparse towards the centre. At the handle of 
the malleus, the fibres of both layers amalgam:ite, and attach 
themselves to it, surrounding its inferior third on all sides, that 
being the portion most closely connected with the fibres of the 
membmna tympani. Between the fibres of the two layers, the 

~h~f,'.'sJ)~~o~~~~'~n~~~iY~e:~ss~i:,~J~=~h;;~:Jtsi,~'stl~~'"li,~~\~~J!~l 
sections, and star-like in the transYcrsc. They arc very snnilar 
to the corpuscles of the eornc:i, their delicate processes arntstomo-

~'.~~1~l~~!1c~~~~e~~1~e!"~;~,d ~~\"e~1:fa;~~ ~~th~~~dem~::·~~c~~~ 
draw from them their nutrition. Accorcling to v. Troltsch, the 
cells of the epithelial surface of the lining membrane are con
nected by processes with the corpuscles of the membrana 
tympani; Prussak has confirmed the. occurrence of the spinclie
shapccl fibres in the membrane (orgamc muscular fibres) dcscnbed 
by Everard Home. . . . . . 

The inner layer, a conturnatwn of the lmmg membrane of the 
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the handle of the maUeus. These vessels do not lie imme
diately behind the hancUe, but at some cl.istance from it, in such 
a way that between them and the bone a portion of the mcm-

~~:~~ t~~n~!~n~:~~11i·t~~ ~~~~-~e~~:~~:ft ~s0~h~\~~·!s~ co~1~~1~ 
~cate by numero~1s radia.~ing Uranches with n. vascular zone, 

~~f ~l~t~~e a~~~~efseit1~1~~ o:)~~a~~n~~~'i~)· anc~~~~~.~~~g ti~~ ~h~ 
~:c~~~~~n~f oft:Cr~!~ll~:s~h:s v~~ll ~1~0 a~1 ~~~~~:.fph~~~Cl~1~b~ 
arterial branches which run along the handle of the maUeus, 
partly enter at once into the venous plexus in the noi~hbourhood, 
and partly pass across the membrana tympani to tf10 marginal 
venous zone. Whwh course the blood takes durrng life, whether 

~h!"~~~u!~:, ~~0tJ;~r l~,:~e;·0w~~ t~e~h~spk1~~~~t:h~h;o~;h~·~ ~f 
~t~ta~l~~f;~~;' ~~~tse~i~~'i!1Yth~e~:i1~~. "1i3~~n~1~~ f~~~l;{~.a~~l;t~ 
~~~f~h'!'~Y,:Cpresent on tho membrana tympani of the ox, the cat, 

The veins of the cutaneous layer of the mombrana tympani 
are connected partly with the veins in the external mca.tus, partly, 
on the perirhery of the membrana tympani, with the vessels in 
the tympamo cavity through apertures sometimes of considerable 
size. 

The vascular network on the surface of the lining membrane 
springs from the vessels of the tympanie eitvity, and presents a 

~~;\~~~· ~l~~~lyp:.~lfotdto0~t~1t~'i:nJl~t~f't~~v~~b~~:r~: ~e "[;~~ 
side of the membmna tympani. Tho lymphatic vessels of the 
membrane, aecorcl.ing to Kessel (Strickor's Hanclbuch cler Lehre 
von den Geweben, 1870), arc, like the bloodvessels, armnged in 
three layers anastomosing with each other. If the epithelium of 
tho lining membrane be brushed off, with a low microscopic 
power a fibrous framowork(designatod by Gruber dentritic forma
tion) will be found lying upon tho substa~tia propria, which is 
often spread ornr the whole membritne, but is especially developed 
on that part situated behind the handle of the maUeus. 

From the membranous expansion of this fibrous framework, 
which is interrupted here itnd there (Fig. 20, a) by large and 
small interspaces, there radiate towards tho handle of the 
malleus, as well as towards tho peripheral tendinous ring, pro
cesses which form curves of cl iftCrcnt sizes. These processes 

~:'.~~~i~:e~~j~'~'.{1;r~'.~~;t~gs~~~~Jh~.:~~~~o~i- tl~~~,~~:~"~t~ 
&~~~~:~~:~'.;~:r:~~~,~~/C'."t:~~'/;',fl~~~r:::.'.:~ <~~r ?t;';o~~::;~~ii~;•,~~'~:\';:~n;; 
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radiating and the circular fibrous layers. Hence .arises in. the 
mcmbrana tympani a system of empty spaces. wluch arc lmcd 
by an epithelium, and which in their constructwr:i ar~ analog?us 
to the lymph-sacs of frogs. The polygonal ei:nthclmm wruch 

:::af~: ~1~d!~rf~~ffi~~s~~:h~hi~~dnj',,~~h~n~y~:~n~f 1l~~~~~ 
spaces previously described. 

Thro1wh the intcrspaces in the framework the blood and 
lymphatl;, vessels of the tympanic surface are connected with 
those of the external surface of the membrana tympani. The 

b 
}"'IG .]20.-FIBROUS FRAMEWORK 01" THE PoSTERrOn. SEGlrE!'T m' THE INTERIOR 

SURL\CE at' THE AlEMBRANA 'l'nlPANI IN THE .ADULT, 

a, Great interspace in the framework ; b, Small interspace, tluough which a thin 
process passes ; c, Arch formed by radiating processes. 

lymphatic vessels of the mucous membrane, entering through 
the interspaccs of tho framework into the system of cavities, 
form in that place sac-like dilatations and globular enlarge
ments. Kessel further describes a system of lymphatic canals 

l~s \~ho~u:~~i~c:.b~:~ 0~~~~ s~~:g1~~~:v;f;~d~io~~e~~~a~dl~ 
of the mallcus and towards the peripheral tendinous ring. 

The nerves of the membrana tympani, which, according to 
Arnold, spring from the ne1'VU.S tempomlis superficialis of the 
ti-igeminus, but which were minutely examined for the fhst time 
by v. Troltsch, arc spread out on the external layer, parallel with 
the vessels, in the form of three or four very delicate, ill-defined 
branches, the terminations of which are, so far, unknown. Kessel 
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says that he has sometimes obserrnd round tho Yessels and be
tween their me~bcs a large nmTous plcxt1~ ai:i? gangli~r swellings 
on the nerve-fibres. In tho 1·ete Jllulp1ylin there is a seconcl 
plexus supplied with rnultipolar cells. The nerl'e-fibres of tho 
cutis, while regularly dividing dichotomously, penetrate the sub
st~ntin. rr~pria and come int~ connection with th: nervous plexus 

~'.1tt~~Y ~1sm~~~~a~i~erf~~-~~~h~bfu~~cln~~~~~-~nZ.bres with-

b. S1,pe1·io" 1VC1ll of the Tympanic Cavity. 

The superior wall, or roof, of tho tympanic cavity is formed by 

~~·~=id.US /~~epJ~t~ti~~~~~~lsw~~y~~~ ~J~~Otl~~d~'.t~: ~f n~~ 
~t~~~s~~:t~~~~~~'.ntf.,;~lts~~~e ~,f,~~:. ~~ahh~f s~6'~1~~li!:'f~~~ 
:~t~~dtt~oi::~~~~~~~io~~~ o;h~hE~~~~~\1~~~ t~b~ensor tympani, 

In tho oar of the infant, on the upper wall of the tympanio 
cavity will be found a suture (suturci petroso-sqiu,mosa), whwh is 

~h~m~~e~?);~oll~~ft~le 0! ~~~~~~f P~;.tf~~ :f~],~af:~~~~~\Y b~~~ 
Through this suture, in die new-bom infant, processes of con
nective tissue, containing bloodvessels, pass from the dura mater 
into the tympanic cavity. This explains why children suffering 
from acute tympanitis olten exchibit symptoms of meningeal irri
tation, tho hyperremia in the tympanic c<wity spreading by means 
of those Yascular connections to the dura mater. 

In tho adult this suture is firmly closed, and with the excep
tion of n. few traces, tho connective tissue processes have dis
appeared. It is indicated on tbe macerated bone by a jagged 
furrow, and is not situated above the tympanic cavity, but for 
the most part above the osseous meatus. 

The width of tho superior w"ll of tho tympanio cavity 
varies in different individuals, and at clilforent parts. On an 
average, above the head of the malleus, it amounts to 5-6 mm. 
Sometimes the roof is formed by a thin osseous plate, but 

h~~~v~~" ~u~tc~e~~r ~ha~ ~~~~1t~~e;;~~e~~~ll ~rts~~n:e~t:;s, :~ 
the accompanying drnwing shows (Fig. 21). Now, the space 
due to the difference in thiclmess of the superior wall of tho 
osseous rneatus "nd the superior wall of the tympanic cavity, 
and in which tho head of the rnalleus and the body of the lilCUS 
arc situated, is called tho upper space of the tyrnpanic cav.ity .. 

An examination of a large number of macerated erarua will 

~~t~h:~;;~~o t~;v~~i~~;l'ei~~ti~r~ce~;;~ie~~~!r~eo~~ ~~0~~~! 
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irresular apertures, and that sometimes a great part of the roof 
of tlJC tympanic cavi_ty may be wanting.• . . . . 

\\'hat we have said before about '.the poss1b1lit:y of a carious 
affoction of the superior wall of the mcatus givmg nse to_ 

meningitis, ~olds good s~~~ ~%~~i~·c;;~-~~' tl~~tl?~~~~u~~~l~~~ 
pun.Jent proccssc~ wKich c~usc the. de
velopment of canes arc clisproportion-

~el£h:'~~~c~':diu~~a~~s,t~.":d c~:',~{iythb:~ 
cause the extension of the alfoction to 
the cranial cavity is favoured by the 
superior wall of the tympanic cavity 
hcmg much thinner.t 

c. Infe1·io1· lVall of the Tympwnic Cavity. 

F·~~n~1~~!\~~~)~~~~~ caJ~~; (j~i~~·i~~) \i:1~a~;.°'~~: ~h~fa~~~ 
o~· THE os~n:ot"s ){EA- superior. It is limited behind by the 

~~~,~~~THE TrnPA!\IC ~J~~=~·t~~ w:f' th~d i~~~~i~r brv:1~a~o~:~~~ 
a, ~~~~~:~u~v~~[t~fn ;ti~~ the anterior, which is situated below the 

osseous meatus; c, In- ostium tympanicum tubre. Its suiface 
!~~~;~·~~~~~·t;~~1~!~~~ usually presents ridges and hollows,t but 
f, Superior wall of the is often smooth and bulged forward 
tympanic cavity; y, town.nls the tympanic cavity by the 
tympanic caYity. adjoining fossa jugularis. Its thickness 

varies in the same manner as that of the superior wall. 
The proximity of the inferior wall of the tympanic cavity to 

~~~l:·~~~o~~~~li~r~ i~b~0b~~H;t~'f ~::~"j~;g~,1~~j~sj;~ ~f:~ 1~-~l~~\~~ 
about by caries of this wall. We must however iliffer from the 
Yiew, accoriling to which this wall is CS(lCCially exposed to the 
corroding influence of stagnant secretions m the midille ear. For 

~~c\J:ei~~:r tb~ll~;iJ~eo~t":;'1;:1~~1~~:~/d~s a~~lt d~~~:,~~.t~~. ~~! 
pressure of the secretion must therefore fall more upon the 
strongly-inclined mcmbrnna tympani. In consequence of this 
strong mclination, in cases where the inferior half of the membrnna 
tympani is destroyed, the ridics and depressions of the inferior 
wall of the tympanic cavity oltcn lie bare to a great extent. 

* Thia anomaly, which is designated by Hyrtl as spontaneous dehiscence of the 
tepnen tympani, is probably due to arrested development. In two specimens in my 
collection thedehiscenceisto be found on both sides. 

t Such an occurrence is favoured still more in thoee caees in which there is a. defect 
in the osseous legmen tympani, the lining membrane of the tympanum and the dura. 
materbeingthenincontact. 
wat ~~ ... :i~~l~~~~L;~~ dehi!:icences h:we been obser'1ed similar to those in the superior 
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d. Poste,·io,. Wall of the Tymp<inic Garity. 

1 hn~~~~1~: ~~,~i~;<1Fi~~i).:;~~;;~~~i:'ags~~~~~11~;,t~~1;~~ fl~~~~! 
it there is a great triangular npcrtme, which is the means of com
rnun ica~ion ?ct ween the tri_:npanic ca.Yity and the mastoid process. 

~~ ~~t~~d,fT~'~~h~~l~e~is t tl1~ ~lJ,e~;t~u;r~e~~~d~f-~~~Pf!ct~~~tc~;~~ 
_j~;ti~~:f<li~e~ie~hrof.~~1~tl~~~'~a~~:h;~fn~~~t"~;~,~c~r:l~ 0~r~'hic~·o~ 
delicate and rounded aperture is Yisible. This is the eminentfo 

pymmidalis (g), which is connected with the Fallopian canal by 
one or more fissures, and which encloses the muscle of the stapcs, 
tho tendon of which passes through the rounded aperture to the 

""t!l~~~h'! ~~~~!ti~ stapedii Yery often a more or less pro
nounced irregular l'rotuberance (d) will b.e seen, which, as I was 
the first to erove,* IS caused by the bulgmg Ollt of the SUper101· 
extremity of tho stylmd process. This process, which according 

*Arch. f Ol1rcnlteill.:, vol. x. 
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to the investigations of H~ichert. or~ginatcs frou~ the sccon~ 
branchial arch, is mostl.l'. quite cartilagmous :ifter bath, and oss1-
ties only in the course o_f the first ye~r. As first descnbe? by me, 
the shape of its superior portion m the new-born mfant (Fig. 
2:3) is that of a club, the upper knobby cxtre1;iity of which is 
located undernel\th the em111ent1a stapedn. 1he rounded ex
tremity of the dub \b) is pointed backwards, and. rests 111 a ~~IJ?
sha~ed depression of . the _mastoid cells, directed forwards. Ih1s 

~~~~t~i~"~~fis(i l~~~e1f~~~d1~~c1iff~:-c~~~c t:~~n?,~ 1~~~t~1~c~!a~~d 
temporal bones of new-born infants, the superior extremity of the 

a styloid process not yet having been ossified or 

r
·-·-·b; 

c·--

it·--

united to the mastoid process on its posterior 
boundary. So far as I know, this small, cup
sbapcd cavity of the mastoid process in the new
born infant was first observed by me. 

The ossification of the styloid process eom-

~~ili.cs B~ ~~~·cr:;'B;r~;e~~;~c'ti,i~y~h~~:~ Sef~'i~ 
process in the macerated temporal bone of the 

F1~~~~Sit~~~ ~~~~-b~~n l~~:1:~~;twi~ss~i~dfo~~r~i~~n i~c t~~ 
united with the bone at the place where the 

a, Superior ex- above small cavity is situated. 

:~;:;~sjf~/:~ th;·i~~y1~i·~~)~.~~:ss~~v1~1~fi ~ua~~~~~~cif~~~:~·~, i! 
tympa.niccrwity; adjacent to th e posterior wall of the tympanum, 

f;e~~~-1~~~~tf0~ :~L~ndZ~ns~~illii~ ~~!:~~a~: ft:U:!1: osr~E~ t°iro~ 
~~~~wa;t:thag~'. panic cavity. 
nous pr~cess; a, In tho adult I have n.lso succeeded in tracing 

~'~~f,~'.o' ox- ~cc~;~}~h~ ~~~~s~e~~i;!~ (Pi~c1~),si £:~ed~~~ 
cortical substance of the styloid process closely united with the 
smrounding osseous tissue; and I could trace the medullary 
space (b) to its superior extremity, bordering on the posterior 
wall of the tympanic cavity. 

e. Ante>·io,. Wall of the Tympanic Cavity. 

The a!1terior wall of the t)~11panic cavity i_s formed only by the 
short, ndgy, and oblique plane which nses at the anterior 
boundary of the inferior wall (Fig. 25). Above this plane, on the 

~:i':;uf~:~1pe~~u~1~~ t~~t~~~i~~m ~to ~~~1i::to:~bR"Jc~~~· ~t~"~t: 
osseous Eustachian tube, which ks immediately below the canal 
for the tensor tympani. The ridgy, sometimes dehiscent, anterior 
wall of the tympanic cavity is closely applied to the carotid canal. 
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According to a number of observations, a sudden fatal hremor-

~~~~~- mthc0~~~fu ~j?~1~~~~~ti~f a!~::y d~lln~F,e~~v~~~ li~a~l~~~ 
to the osseous canal, as they are surrounded by a venous sinus, 
which is connected with the sinus cavernosus, as first proved by 
Rektorzik (Wiene" Acacl. Sitzwngsberichte, 1858). According to 
v. Troltsch, full attention should therefore be given at anatomical 

~~~:~~ti~fst~ c:iddl~ c:~~~ s~~~ 
pathological alterations of the venous 
sinus, hitherto so little regarded. 

f Iiine1' TVall of the Tyrnpcinic 
Ccivily. 

The relations of the inner wall, or 

~F~~ri~~~ ~;~ll~o;r~b~;~~t~~t~d~avt~ 
it there arc two fenestne, closed by 

l~~~i~tf,'.a~l~~ ~~~~t 1i~~~~:ta~~e t~f 
which in the physiology and patho
logy of the ear we will sec later on. 
The oval or bean-shaped foncstra (ci), 
which leads to the vestibule of the 
labyrinth, and is situated at the ex-

}~~~~\~t~f.:r cih0J ~~~e~, 1~}~~i~d~et~~ Fw. 
2i~-;~~:~~i~· l~~L~~norn 

which 1S fastened to the margm oi a,l\Iembrana.tympani;b,l\Iedullary 
tho fcncstra ovalis by means of a cavity of. the sty Joi~ proc.ess; c, 
fibro-elastic annular lio-ament. The Its supenor extremity w~th the 

greatest diameter of 
0
thc aperture ~~~~ucb~;:;:1~~ ~~~i1:;~tenor wall 

(4 mm.) extends frorn before back-
wards and downwards; the height from without inwards and 
downwards isl} mm. The plane of the fenestra oval is is therefore 

stiB~f;~ ~~:~~~!~~;~rdiv~li~ a~~ ~ ~t=~~e of 3-4 mm.), the 

~~:~~~~c!~e~hb~~~v~i?Js.thr!e:St~t1i1:,;~~~;1~~~i :.~~Zew~t ~ 
base, a small, delicate membrane (membmnci fenestni ?"Otiindci 

sii•e 'Yliernb. tymp. secwndarici Scm:prn), somewhat concave towards 
the membrana tympani, is stretched out, which shuts out the 
cochlear canal from the tympanum. Thickening of the lining 
membrane of the latter, and the closing u_p of the niche by a 
tirm exudation, or by proliferation of connective tissue, often cause 
serious functional chsturbanecs. 

Between and a little in front of the two fenestrre, the wall of 
the tympanum is strongly bulged out towards the cavity; this is 

3 
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due to the projection of the first whorl of the cochlea, aud is 
called the promontory. Vertically above it, in an open or covered 
groove, extends Jacobson's nerve, which connects the Jugular 

ga~(~~~·~ '~~~ ~~~l~tlpe~~~~cl"R~~fr:n:~::~ ovafa there is soon 
a eortion of the Fafiopian canal, oontainin<Y the facial ncrYO. 
'I_ 

1h1s canal, in cases of suppuration in the micl~c e~·, is so~etnncs 
also affected. The Fallopian canal commences m the mternal 
mcatus, above the place where the auditory nerve enters the 
labyrinth, passes then into the substance of the petrous bone 
ubO\·c the vestibule towards the outer side, and, arrived at tho 

t 
b' 

FIG. 25.-INNER 'VALL m· THJ,; Tn1rAN1c CAVtTr. 

a, Fenestra omlis with the stapes; b, }~enestra rotunda; c, Promontory; d, Muse. 
~:~~.edius; e, Canalis }~allopire; /, Canal for the tensor tympani; 9, Mastoid pro-

inner wall of the tympanic cavity, forms a lrnee-like hend (Fig. 
22), from which the canal continues backwards along the 
inner wall of the tympanic cm·ity above the fonestra ovalis, and 
extends farther alon[\ the boundary between the posterior and 

~~~-tst~~-i~he"~~~~o~!,;:~o~J'fc,;.~='. with an "brupt bend down-

On the portion of the F<>llopian canal extending above the 
fonestra ovalis, there is an elevation projecting backwards to
wards the tympanic cavity; this is the wall of the horizontal 
semicircular canal, which in some rare cases of destructive puru
lent affection of the middle ear is eroded and opened. 

The parts so far enumerated am situated in the posterior and 

:~,~~tii~~~io;;rt~~nthth:n;,e~m:~~o1~ ~:o:!~K~~;~r,c:jty~t tt! 
same time narrower, ns it is confined between the anterior waU, 
rising obliquely towards the ostium tympanicum, and the cannl 
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for the tensor tympani. This muscular canal commences at the 
ant~rio.r P.ortion of the temporal bone in the _triangular segment, 

;:~~~i:sott~~ds~;'a~':u!~:;ti~~ thlt Pf;~:1~~~a~t g~b:~~~\~~ 
osseous portion of the Eustachian tube, from ~"hich it is usually 

~:cll~let¥h~ b~.:U~ft~ ~~~~;:~~~~?~~~i~d u7. ~;h;J~~ ob~~·d~~ 
between the interior and superior walls, and at the lernl of the 
midclle portion of the Fallopian ca,nal, in front of and abm·e the 
fcuestra ovalis, ending in a spoon-shaped process, which is pointed 

Fm.26.-MALu:us. 
a, Head; b, Neck; c, 

Handle ; d, Long pro· 
cess; (',Articular sur
face. 

Fm.27.-IN"ci:;s. 

a, Body; b,Shortprocess; 
c, Long procegs; cl, 
Articular surfa.ce; f', 

Inferior toothed process. 

FrG. 28.-STAPES. 

a, Head; b, Crus; c, 
}foot-plate, 

outwards (.·osl»wrn cochlea?'e), and aboye which the tendon of the 
tensor tympani passes across the tympanic cavity to the lrnncllc of 
the malleus (Fig. 29). 

g. Ossiculci. 

Having described in the preceding part the walls enclosing the 
tympn.nic cavity, and thefr relations to the neighbouring organs, 
we must now consider more closely the ossicula, or small bones of 
the ear. 

weft~~x:f\~i~·'v;:f~~fo~ t~~~tf~~~{~~s~v!t~. \r~¥~1~~a~ai~i~'o~·~ 
tance, because the functional disturbances that accompany the 
diseases of the tympanum arc very often called forth by products 
of disease which interfere with the mobility, and thereby also with 

thH~'~~·~i~~L~bf~~:~n~~f;~~c~l~t~d'a~hain, which extends from 

~~et~eTc~~~,~~ t~t~m \1~;~Y 2;~r!~"r~~?~h~h~0Zh1~~~~ ~f":1;~ 
waves of sound from the membrana tympani to the labyrinth. 
On the first of these, THE 1L1.LLEUS (Fig. 26), which is club
shaped, may be observed the oval head (ci) with its articular 
surface directed backwards (e), the constricted neck (b), the 

fo~~t~~o~;~~s:r~:Ie:~~ th~t~l;~:ri~:fi!'~~~a(cif~~~tth~c~h~~~ 
process directed towards the extemal meatus (Fig. 29, o).* TnE 

* The longitudinal axis of the ma.lieus is not strnight, the head bei~g bent ~o the 
handle nt nn obtuse angle. On the back of the rounded head there is :m articular 
surface, bounded by n slight projection of bone, and extending in n3::._~que direc· 



3(:i OSSICULA. 

INcus (Fig. 27), the body of which («) resembles the crown of 
a molar tooth, has two processe~, the short (b!, which pomts 
backwards towards the entrance mto the mastoid process, and 

;~~h1~h~ l~~~dl:~fht:~i~~{L~~~~i~~s d:,~:,~~~ch :~d0~~ct~~~~l 
On the long process (c).~here.is the.processus lenticularis (ossi
~ulurn lenticul«re Sylvti)! which urntc~,the l~n~ process of the 
mens to the capitulum of the stapes. lhe thrrd ossiculum, THE 

STAPES (Fig. 28), shows many v":n eties of for'!'. O~ its capitulum 
(a) a hollowed articular surface for the recept10n of the lenticular 
process will be seen. The foremost of its two crura is gcnerall y 
a little shorter than the other; the foot-plate (c) presents tho 
same bean-shaped appearance as. the fenestra ovalis. 

wl~~i; ~he~:h~;p:;i.'a~h'ic~l~el~~j~~l~:lt~~~aJ~ it~te 0Z~:;;~:;;~ 
cavity 1 First, as regards ~he. malleus; its hancllc (Fig. 26)1 ~s 

~~~ ... ~~~~ede~~ ~he t~~r~:~Tlht~~~t~t~c~~;emefisb~h~~t ~;:'re~~(~) 
is turned outwards towards the lumen of the meatus, and is 

t ion from above and outwards, inwards and downwards. This is formed by two 
oblique planes, of which the lower is described by Helmholtz as the 'cog' of the 
rnalleus. 

The neck of the malleus extends on the inside to the broad rhomboidal surface of 
the handle. On the external surface of the neck a. ledge, wound in spiral form, 
parallel with the edge of the' cog,' will be seen, from which the strong check-band 
of the malleus extends to the outer wall of the tympanic cavity. 

On the border between the neck and handle, and from the foremost angle of the 
interior rhomboidal surface of the bone, the long process of the ma.Beus commences as a 
small, flattened, and slightly bent, flexible, osseous lamella, which lies in the Gla.serian 
fissure, and is easily seen only in the new-born infant. I n the adult this process has 
partially disappeared, a.nd is replaced by a t ight ligamentous band, extending from 
theGlaserian fissuretothemalleus. 

The handle of the malleus is an angular spicuJa of bone. The uppermost pa.rt de
Yelops outwards into a pointed tubercle of considerable size (short process of the 

~~~~uJ~p~~s~~. ~~tidi~~t{h~f p:~~~~ni~ti:~~l~~~~i~;;i::e;:~~ ~~~~:;:.tioi'r:~~~l~ 
short process the exterior edge of the handle, finnly connected with the membrana 
tympani, extends backwards and downwards, and merges into its spade-like ter· 

~~.:~~~r~ ca~~~.i~~d';:1d~~fa~~fu~~\~a~~~~~1~!s ~~~11!~r~~\~~~;h t~:r!~~b~0fo::~1 ~~J~~ 
the interior rhomboidal surface of the handle. Between the external and internal 
edges of the handle there are two surfaces elevated aboYe the level of the memhrana 
tympani, of which the one points forwards and inwards, and the other backwards and 
outwards. (On the proportion~ of size of the os~icula, compare Urbantschitsch, 
A.f. 0., vol. x i. p. 1.) 

In the embryonic condition the malleus is cartilaginous, and not only in the new
born infant will the central part be found still unossified (l\Ioos), but even in the adult 
cartilaginous cells will be observed (Prussak, l.c.). The g reater part of the short 
process consists of hyaline cartilage, and is to be considered as the unossified remnant 

:~~:t?.;£Fc~~~:~;~~~'!' ~~;;~~:~~;;~::;:%~~~~!.:;!~i~~:'.~1~~~~:;Cv'.!~ 
epithelium, has beeu proved to be erroneous by repeated obser\'ation; besides, 
)foos, Prussak (l. c.), and Brunnf'r (Beitriige zur Anal, 11. Hystol. d. rnittl. Ollres, 
1870) have satisfactorily pro,•ed, that there is neither a cartilage separated from 
the maJleus, .nor an articular connection between the membra.na tympani and the 
handle. 



OSS!CULA. 37 

visible in the .living ear as a small white protuberance 011 the 
anter10r superior pole of the membrana tympani. Its neck is 
lodged 01 that little pouch on the anteri.or St1),erior margill of the 

~ft~lt~~~1 ~vi~hn~h~1:'!e~~;· ed;::'~ ~~i~c~~:o'k d~!s ~~~t~~~e 0:1:~:. 
The head of the mallous (Fig. 29, f) is situated ill the upper 
seaoe of the tympanic cavity, its distance from the superior wall 
o! which vanes so considerably that, while ill some cases the 
upper surface of the head nearly touches the wall of the tym
panic cavity, in others the distance from the same amounts to 
n.bovo U mm.* These variations are not without influence in 
the proluction of important structural alteratio11s i11 the middle 

~:11:i~;~~~c~hi:v~att:i1inft:~;~oq~~e~~ethoof ~~~Yh~s~~~h;:·~~~es t~ ~~ 
tympauic cavity, the head of the malleus sometimes becomes 
'mehylosed to the superior wall, it stands to reaso11 that this 
union will take place sooner in those cases where the distance of 
the head of the malleus from the superior wall of the tympanic 
cavity is very small, and where, therefore, the diseased parts 
come more easily into contact. 

The seeo11d lillk of the chain, the u1cus, is connected with the 
head of the malleus by a jou1t, which allows to both bones a 
coru;iderable degree of mobility. The outer surface of its body 
is directed towards that part of the outer wall of the tympanic 
cavity which is above the posterior superior ma1ill.·crin of the tym
panic ring (vide Fig. 14, c). At this point it'" sometimes be 
found that anchylosis has taken place with the outer surface of 

;~~ ~~~~g o~~i:b~·~~~·~fn t~l~~fild'l~0~a~f exr~:ith:~addJ~~s~~7,e0I 
notch on the posterior wall of the tympanic cavity, to which, as 
we have seen, the encl of the short process of the ineus is fastened 
in a movable manner by means of a little band, is sometimes the 

~[~\,~ft;,'n~~:;i~~vft:.a~~~~i~~ :!~~~~et~ho~tu~~~~es~0~rr~!:~ 
incus becomes attached at that place to the bone. The long 
process of the lieus may also form a close union with the poste
rior wall of the tyrnpanic cavity, as can be seen from a prepara
tion in my collection, ill which the malleus and the stapes arc 
perfectly movable. 

The stapes, as the terminal member of the apparatus for the 
conduction of sound, is the most imrortant lormation in the 
tjlnpanic cavity, because trifling a]terat10ns in its vicinit:y suffice 
to impede its mobility, and thereby to impair to a cons1derablc 
cle"rce its function. This bone is articulated by means of the 
pr~cessus lonticularis with the long process of the incus1 and 
stands with its longitudinal ax.is almost perpendicular (Fig. 29) 
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to the lonrritudinal axis of the mallens and the i.ncns, while its. 
two cmra lie in a plane in such a manner that in a front view of 
the tympani.c cavity the anterior crus of the stapes alone can he 

se~Fl~e relation of the stapes to the fenestra ovali.s is of consider
able importance in connection with the occurrence of pathologi
cal alterations, which impede its mobility. _For the fenestra 
ovalis lies at the end of a grooved. depress10n,hke a short canal, 
in the interior wall of the tympamc cavity (Fig. 29), so that the. 
crura of the stapes arc hardly J;-k mm. distant from the walls of 
this depression. Now in this small space aclhes10ns between the 
crura of the stapcs and the canal lcadmg to the fonestra ovalts 

Fie. 29.-VERTlCAL SECTION o~· TUE EXTERNAL 1'.IEATUS1 MEMDRANA TYMPANI, 
A:-ID TYMPANIC CAVITY. 

a, Cellular spaces in the superior wall of the meatus connected with the middle ear; 
h, Roof of the tympa.nic cavity ; c, Inferior wall; d, 'l'ympanic cavity; e, l\fem-

~~:fa~;::i:~~Jicmi~:c~::l7~, ·;~~,:"j~g~;.:;;·;"~:~ ~p;1;:u:::1:~~l.~<l.r,:·~~; 

ft~e1~,~~;~lJ~,~~t~~~ieh 1e1~~;a;; t~h~;t~E~:;.,~?01~~~~~~1'i}1~s~! 
of the st"pes is favoured by " congenital narrowness of the niche 
of the fencstrn ovalis. 

h. Articulation of the Os.sicula. 

The uni.on of the ossicula takes place by means of articulations 
which connect thorn movably together. The articulations of the 
ossicnla "re as follows : 

1. A rtiwlution of Jlfcdleiis ancl Incus.-On the posterior sur
face of the head of the mallcns there is an oblon<> articular 
surface, which extends in spiral form from above dow~;rards and 
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i11\\:ards to the boundary of the neck. It consists of two surfaces, 
wlu~h meet m an almost vertical edge. Corresponding with this, 

~he mcu~ posscs.ses a~ articula~· st~1facc, c~mposcd of two parts; 
it> super10r ~ort10n (Fig. 27, d) is directed mwards, its infer10r (e) 
outward_s. These articular surfaces arc covered by a thin layer 

~~c~i'c:~l 1~; ac~~~~i{~~- li~~~~c~~~1~~~j':{,0'is 't~~~cciw~ ~J18~c~!~!~ 
;J>~~n~fJ~;~~f~ :~tHi~? :/ t\~c0 ~~-1~~~11 "F.~::;ra~h~· ~~r ;~~ui~f 
the capsule a fold, first described by Pappenheim (Speciel/e 
Gr·."·Pbelelu·e cl_es Gehiirorgons, 1840), and recently confirmed by 
Ruclinger, prOJCCts ~n the form of a wedge-shaped meniscus* into 
the cavity of the JOLilt (Fig. 30). 

The mechan ism of the articulation of the mall cus and incus is 
compared by Helmholtz to the check-contrivance inside the key 

} 'IG, 30.-S•:CTIO!>i' o~· TIHC J\.RTICUl.ATION OF 1\[ALLECS A:SD l NCUS. 

<1, :\falleus; b, lncus; c, Capsular ligament with the wedge.shaped meniscus. 

(Prepared with hyper-osmic acid.) 

;~~~Xf l ~r fE~ic!~1f:'.~s G~~,~~tl~~~tc:'1:;rc,.i:,'.t.~o~? or~\~~·~"!u;~~ 
(Fig. 26, e) catches the inferior cog of the i.ncus (Fig. 27, e), 
causing the long process of the incus to follow the motion of the 
hanclle of the malleus in wards. On the other hand, with the 
motion of the handle of the malleus outwards, a strong move
ment of the articular surfaces will follow, the inferior cog of the 
mallcus will recede from that of the incus, the incus will there
fore follow only to a slight degree the motion of the malleus 
o utwards. 

2. ill'tiwlalion of J"c'"' cincl Stccpes.-This joint is formed by 
the convex, globular surface of the fvrocessus lenticularis of the 

;~.~~.S~~es~~:ra~~ t:t tt~l~~~ ~~~h~ ~f°t~~r~~!~~~~~~ ,~~'d~":'f 
union of the articular sur~ces, which are covered with hyalinc 
cartilnge, docs not admit of much separation of the bones from 

fir~t ~:~:~;11:~dt~~s ~;~!~~~:~~~~~id,e:1~~;~~~~ft:~v~~dt~°be~~rd!~:1~~~·b;~~~~i~:C 
acid. 
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each other, but allows them to move sideways ~o a greater extent. 
The capsular ligament, which unites the articular extremities, 
is composed of numerous elastic fibres. Accorchng to EJ.Sdl 
(A. f O., vol. v.), the conncct.io.n of the incuswith the. stapes ,is 
to be considered as a real JOlDt provided with a cavity, wlulc 
Brunner declares the articulation to be a synchondrosis. 

3. Stapedio-vestib1'lC'1' A?'lic1'lation.-Tlrn joint between the 
stapes and the mar«in of the fencstra ovalis has recently been 
examined microscopically by Eisel! (A.,:( 0., vol. v.), Dr. Buck, 
(A.f 0. u. A., vol. i.), and Brunner. lbese .exain;'nat10ns have 
shown that the tissue connectmg the margm of the fe_nestra. 
ovalis with the margin of the foot-pla.tc .of the stapes, consists. of 
elastic fibres which extend m a. racliatmg clirect10n, convergmg
towards the ~argin of the foot-pl at~. This ligament, not eq1;1ally 
broad at all parts, is composed of a layer of per10steum of the 
osseous portion bordering the fe.nestra ovalis, and takes upon 

r c t 

:FIG. 31.-SECTION 01'' THE ST,\P~:OIO·VESTIBULAR ARTICULATION. 

a, r~~~t~f 0tfb~~:n:!;::~l~.~~:1·~~~! '~t~a~t~~~:~a.;~~lO}~~!~y;e~1; :.• s!~i~~n 0~f :~: 
ligament. orbic. sta1lcdis. 

itself the functions of the periosteum from the place where the 

~o~;~R~a~fs~~et~~t!~~~1~t.~~t~~:~en!~i?~~~.~\?s t~o ~:~lif~~:-1~1~~~ 
of the stapes, contains small, irregular spaces filled with liquid. 
From numerous sections made by me, I cannot confirm this 

:~~'!en;f t!s Z~£~t~t: ~~d t~~a~~~~es~";~ ~:~J~!Y E~;e~{ ~k~ 
foncstrn ovalis, arc .covered with ." thin layer. of cartilall"u1ous 
tissue, which, accordmg to EtSel!, lines the vest1 bular surface of 

}~~t~~f ft~' ~\111:nv~~~1~ t~~~~:Pt'b~f P~.~~:~~~h~r~~~~a~~~~~ 
elements on the stapcdio-Ycstibular articulation. " 

i. L;gaments of the Ossiculo. 
Besides the above-described capsular ligaments, which co1mcct 

tho articular extremities of the ossicula, there are also to be 
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enumerated some lig-amentous ties between the walls of the tym
panic cavity and the ossicuh, which hold the latter in their 
position, and act as check-bands in case of too great excursion of 
these bones. I . The Sl'pei·ioi· ligrnneiit of the 'llwllrns, a rounded 
band, which extends from the superior exterior wall of tho tym-

Er~he 0:~ire~1~ ~~~eh~i;; ~'.~~n:Ci"~~~s ~:1~E'~~~~~~-J~1e ~ai;l~~ 
onterim· ligornuit of the molleus, which, according to Henle, 

~~::.~ ~fa1~~Zr 8fu~heah~~~a~f t~et:aIFe~:notc~~~Ji~~-~~1~e{!~ 
holtz it is a short and very broad fibrous ligament, which, en-

Z~~~1~ife ~~-:;u~~Pt1! ti~a;f~~iil'-~1~~~~ ~I;~~ i~~li~~:;, ~~~i;hr;~~ 
clirccted forwards. Dr. Verga describes a ligamentum malleo
max.ilhre, which extends from the malleus through the Glaserian 

~H~j~h~lt;~c ~fh~r l~~-~s, ;c::O~~i~'~alt;i9p,'.;~~~~k:rti~· ~;~~~1~i: 
~~~~~~J ~f :~-~t~\';Z~~~~ s~~~~~~~~~ ~~~c~r~;t;h~a~~:~~~ll~i t~~cl 
the exterior wall of the tympanic cavity. It is also useful in 
preventing the handle of the mallcus from being turned too 
much outwards. Helmholtz calls the posterior strands of this 
ligament the posterior ligaments of the malleus. A line passing· 
through the latter, if prolonged through the malleus, would 
intersect the middle fibrous prolongations of the anterior liga
ment, and as the axis on which the ma.lieus turns passes through 
these two fibrous prolongations, Helmholtz calls them the liga
ments of the axis of the malleus. 4. Posle,.io1' ligmnent ~f the 
incus. The short process of the i.ncus, covered with a thin layer 
of fibrous cartilage, leans on the sadclle-shn,ped depression of the 

R:':;~~-1dr p:~:~~s~f t~f ~h:ptl~iiu~a;~~\~n~~S~~s, e:~\~-~~~0ci!n~~~ 
the short process with the osseous wall, the fibrous bundle ex
tending between the short process and the exterior wall of the 
fissure is cspecin,ll y strong! y developed. Th is union, called the 
incu-tympanic articulation, is, according to Henle, an amphiar
throsis. 

In the ligamentous apparatus, extending from the cxtemn,l 
wall of the tympanic cavity to the mallcus, I found a system of 
cavities (!Vien. med. TVochenschi-ift, No. 16, 1870), the disposition 
of which is rendered plain by the annexed dmwing (Fig 32). It 
is taken from the section of the membrana tympani of an infant. 
\\' e see towards the inside of the intersected osseous pn,rts the 
mallcus with its head (a), its slighter neck, and the short process 
(ii) pr~jecting strongly. outwards. OJ'.Posite _the head of the 

:~:Ne~f ~g~e;;~~a~1f:0~a~~t~~ ~}~~ ~~~1~d~~l p;~-~~11of~rb~~!~(!)r:.~~ 
presents the groornless margo tympanicus. 
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From the inferior surface of this osseous margin, anc~ therefore 
from the superior wall of tho mcatus, we sec its covering- merge 
into the membrana flaccida (g), which extends downwards to the 
short process (h) and the handle of the malleus. From the 
middle of the interior surface of the membr. flacc. (near fJ) a 

~~~~:~t~~'.~0~~w~~~s bti~~'~;~~J, 0:{ ~~~~~ari:~~~ds T~~'~ ~ ~~~~id~~~l~~ 
hollow space (c) above the short process is formed. 

Above this space exists a system of c,wities (j), bounded on the 
outside by the supc1ior part of the membr. flaec., above by a 
membrane which extends downwards and inwards to the neck 

of the mrtllcus rts a continuation of 
the !inino- membrane of the exterior 
wall of t11e tympanic cavity. The 
osseous margin of the Rivini:m seg
ment projects into the system of 
crtvities. This is composed of large 
and small crtvities, with " rounded 
or oval margin, which arc lined with 
an epithelium, in the same manner 
as the larger cavity (c) above the 
short process. The contents of the 
smaller crtvitics very often consist of 
a yellowish, transpa.rent, lymph-like 
fluid. Their number is very variable, 
and, especirtlly in preprtrations from 

Fi~~.\;;~;~~~~t:~l t:l~~RA~'.~ "~\~~~~ ~~:s;, ~ !~:~d of~fim~0~),e~m~vc~~
~~~~LEA~:'.) TllE XECK Ot' Tilt: ~t~~~~~l~~:~:·bra~~~~:i1h~~ !~~~~ 

. which do not regularly occu.r; they 
extend from the external wall of the tympanic cavity to the 
~~:'~n~u!~~~ ~J/l~~s1~0~~~~~J°'" up the rcgubr superior ligament of 

k. Intl"a-tympanic Muscles. 

os~~~s ~~~~~i:,8 ~:~: ~:i~ ~~d~~2°!s~~~~~e,in~v~1 i~~~ ~~iful~~ 
chain. They are the 1"usciiliis tenso1· tympani and the 
?nusculus stupediiis. 

The tensor tympani rtrises in front of the anterior orifice of the 
cnnalis p1·0 tens. _tynip. on the osseous wall of the pyramid adja
cent to the crtrottcl canal, and from the cartilaainous Eustachian 
tube. The rounded tendon of this pennifo1m

0 
muscle leaves the 

canal at the rostrum cochlcare, extends in a clirection almost at 
right angles to the belly_ of the muscle _across the tympanic 
crtv1ty (Fig. 33), and 1s mscrted on the mner margin of the 
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hnncllc of the malleus, at the anterior edge of the rhomboidal sur
face, in an oblique dirnction to the longitudinal axis of the malleus. 

According to Helmholtz, the short fibres lying in the muscuhir 
cann,l arise from the pcriosteum of the superior surface of the 
canal; the tendon, whwh can be traced far mto the canal, lies on 
the inferior side of the muscle, and its free surface is turned 
towards the smooth periosteum. The sheath of the tendon, 
covered by mucous membrane, clcscribccl Ly Toynbee as the 
tensor ligament, is considered by Helmholtz as the continuation 
of the pcriostemn lining the canal. Henle fotrnd this sheath 
connected with the tendon by considerable prolongations of 
connective tissue. Sometimes, but by no means constantly, the 
anterior portion of the tensor tympani h " 

is c01mectcd with the tensor vcli paln.tini, 
either immediately or by tcndinous tissue 
(v. Troltsch, 1. ~leyer, Urbantschitsch). 

The sta.pedius muscle has its origin in 
the cmincntio. pyramidalis (Fig. 25, d), 
situated on the posterior wall of the tym-

f~~~itt~di'i!!I ~2~ti~~~~ i~~~~~~Jfy ~;~TI~:1~~ ,, c f 

in transverse sections generally trilateral l'uo. 3:.3.- i\Ju:>.ct:i.t:s TE~':;o1t 
or prismatic, and with rounded angles. Trnr.ui. 

The bundles, arising from the muscular <i,Tcnsortympani;b,Tendon 
sheath, extend from the floor and the of the n111sclc ; t·, Hca.d of 

~~~~~~1~\·~~~ ~i~~lle c~t:i~{CU~~1~~11:, ~~~ ~~:~E~~!e;u;, ~~·iu~o~iin~~ 
merge into the tendon of the stapedius, 
the tissue of wh ich can often be traced beyond the middle of 

~l~~1a:ds~r tl}'l~~i11~h~f t\~~,d~~i,{~~~i~s pt~::~fcj~li~~1eanafi~tti~= 
sorted into a point between the capitulum and the posterior axis 
of the sto.pes. 

The examinations which I h:wc made with reference to the 
rehtion of the stapcclius to the facial net-Ye,* haYe resulted as 
follows. In the new-born infant there is found an immediate 
communication between the inferior portion of the muscular 
cavity and the facial canal; in adults either one or more oblong
tissurcs between the cmincntia stapcdii and the canalis facialis 
will be found, where the fibrous coverings of connective tissue 
of the muscle and the nerve come into contact and amalgamn.te. 
The netTe of the stapcdius passes either through one of these 
fissures, or through a separate small aperture, on its way from 
the facial nerve to the muscle. 

Aly 01vn e.?:pcri11U1lfd l'eganlhig the innarolion of the init\t
lymponic 11wscles of the cot.-Sincc the discoYery of the otte 
ganglion by Arnold, the branch extending from this ganglion to 

•A./ 0. 1 vol.ix . 
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the tensor tympani has nlso been kno1m. It being a disputed 
point whether its motor-clements belong to the facial (Longet) 
or to the tri"eminus (Luschlrn),* I was led, on account of its 
bein" impossible to find the origin of the fibres by dissection, to 
cxcc~1te a number of experiments in the bboratory of Prof. 
J,udwig, which I will brietly sum up here for those to whom the 
.rlcodeniy R epol'lst :we less known. . . . 

The head of a dog, whwh had .JUSt been killed, was q~uckly 
severed from the body, and after entering the osse?us cavity on 
the inferior surface of tho head, tho cavum tympam was opened. 
Thon tho brain was removed from tho opened cranium, and the 

~~i'~~f" a~:o;~~~/\~~~~e~1~~~,~aci;~iaf~tl~~~~ah~:fe'~r~~~ v~lf~'sot~~~ 
were irritated with tho electrodes of N cofs battery. With every 
irritation of the trigeminus, a motion of the malleus in tho 
tympanic cavity was apparent, which became specially evident 
when the membrana tympani was separated from its attachments 
to the periphery. A second experiment, by which the contrac-

~~~~~i~:!:.'ic:ln~~b:~~t~"~~~v~xfu~·~:td;,,';:u~fi~~e~yinin~T::~i~ 
and provided with a small drop of coloured fluid. \Vith every 
irritation of the trigcminus, the drop in the tube was drawn inside 
tho moatus. By il'ritn.ting the other nervous stems in the cranial 
cavity, no motion of the drop of fluid inwards was perceptible. 

These experiments show that the tensor tympani is supplied 
by the motor portion of the fifth nerve.t 

As regards the nerve supply of the stapcdius, it is well known 
that it receives a small branch from the facial. As, however, the 
small twig branches off at the angle after the anastomosis of the 
facial with the nc1T. pctrosus superficialis major et minor, cominr.r 
from the t rigcminus, it was doubtful whether the motor fibres of 
tho stapedius came from the trigcminus or from the facial. Tho 
experiments, which I executed as above, showed that with tho 
i rntation of the facial stem alone in the cranial cavity, a motion 
of the stapes barkwarcls followed, while with the irritation of other 
nervous stems, the capitulum of the stapcs remained unmoved. 
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ar~~::d~~l~~'~1;;~~~r~\'~'t"st~~af.~~t~'l ~~~~,~~! Hores of the stapedius 

l. Lfoiny Membrane of the Tynipanic Garity. 

The lining membrane of the tympanic cavity in the adult 
appears as a thm transparent polliclo, which in s_omc parts is 
connected _closely with ,t,ho osseous walls, 111 others is more easily 
detached ft om them. I be cp1tbehum of the linmg membrane in 

j 
.FIG, 34.-SJ.:CTION OP THE LINING l\I1rnmu_N'E o~· Tm: ANn;IUOR \VAI.L o~· THE 

'l'Yl!PANIO CAVITY. 

(Decalcified and prepared with osmic acid.) 

<1, Epithelium; b, Section of a blood vessel in the i.;tratmn of connective tissue, from 
which a branch penetratesintothefunnel-shapeddepressionsof the bone; c, Blood
ve~sel on the surface, penetrating into the bone; ,f, d, Oslleous wall ; e,e, l<~unnel
shnped clepressions in the bone, into which the stratum or connecti\'e tissue of the 
lining membrane penetrates;/, Section of a. large, nervou!I stem in the stratum of 
conncctivetiasueoftheliningmembranc. 

the inferior portion of the tympanic cavity is ciliatccl and 
cY.lindrical, but in passing ulwards it gradually changes into the 

~~!a;~1t£:li~'!0~1'.c v:~·;,~{~ted ~:i~h~~~ ~fss1~~s~~l t~~c·t=g c%~n~~ 
branc by processes. 

According to Prussak (l. c.), the stratum of conncctiYe tissue of 

~~~ ~:1av:;~~~1i~:P~;a:!~0 ;~e'l~~~'~,.,~~~.Zi~~1~fi~.i~swc~~~ 
posed of two layers, of which the inferior must be considered 
as the periosteum of the osseous wall. At certain places, espe
cially at the ridgy inferior and anterior wall, I found (A.. f 0., 
vol. v.). in the upper layer of the connective-tissue stratum, 
networks of fibres similar to the framework of the membrana 
tympani ; therefore, to regard it as peculiar to the membrana 
tympani is inadmissible. According to Kessel (I. c.), who says 
that ho has traced this framework everywhere on the lining 
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membrane of the tympanic C'\,\'ity, it forms the round or oval 
orifices of channels through which blood and lymphatic vessels 
pass in and out. 

ca~~; iit~es~~1~0~~!1 ~t:~~· :!:~t~1~~~mb~:1~r:~ ~;Pt~~ ~kpt~~~ 
been a matter of controversy. I believe that there can be no 
doubt that it is to be considered as a mucous membrane. For 
not only is it known to be an immediate continuation of the 

~~~~oi~s h~:t~~,e o~.~~.~aht;"~1:'\'~~!;~;~!~~:c~}a1~~~~~~~-t 
Troltsch (I. c.) and ~Tcndt, that mucous glands are to be found in 
the tympanic cavity. In a considerable num bcr of the cars which 
I have examined, there were glandular elements only in the 
anterior part of the tympanic cavity. Neither in horizontal 
preparations, nor in vertical sections, did I succeed in finding 
glands either on the promontory or on the covering of the roof of 

' the tympanum, or on its postenor part. The presence of glands 
in the anterior portion of this cavity is, however, by no mefins 
constant, and their number varies very much. In only a few 
instances did I find them in g-reat numbers in the neighbolll'hood 
of the tympanic orifice of the Eustachian tube, but most commonly 

a f~;~~~l~·ef~Ycl~nJs ~~~o~~ ;~::.b~~;e a~~t!~a0£;'.:':stb~~~;~s"~£ 
the tympanic cavity to the ossicu]a, which thus receive a. covering 
from the lining membrane of that cavity. These folds are 
the means of connecting the vessels in the coverings of tho 
ossicula and those in the walls of the cavity. The most promi
nent of these folds arc the following: a membrane extending 
from the supenor exter10r wall to the head of the malleus and to 
the superior margin of the body of the incus, also a fold (not 

~~~r;;ng PT~~h~c~:0u it~.:'n~~~bf t~~~~e a~01~:~t~ ~f,;h?atra1a:~ 
:~~~:~isJv~i~~re~~t~~~~ t~~0poc;~~::for0!n;~~ndt~h~s t~~~~:~}1~h; 
stapeclius. 

Besides the above-named folds of mucous membrane, I found in 
the tympanic cavity. a number of inconstant erolongations of 
connective tissue, whwh have formerly been considered as patho-

~°Je~~~chf~~,~~W;z,~~ts '1~i~:i,,~elfe~Fs, tf~65~r~ r~~iJ~:~~= :£ t~~ 
gelatinous connective tissue which fills tho middle ear in the 
fcetal state. Upon these connective tissue structures I dis
covered with the microscope . peculiar formations, previous! y 
unknown. These formations (Fig. 35) are usually oval, sometimes 
a little constn~ted m one or more places (c), p)'l·ifoim, and in 
rarer cases trrnngular; occas10nally both these shapes are 
combined in one specimen. These small bodies arc covered with 
epithelium, and haYe, superficially as well as in section, a fibrous 
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into the tympanic cavity. This fluid contains fat and pus 
corpuscles. As the investigations of v. Troltsch and Wredcn_have 
shown, in the great majority of new-born infants there is found 
in the tympanic cavity a pus-like substance, which is reabsorbed 
in a few weeks after birth by the highly vascular mucous mem
brane. 

m. Vessels ond Ken-es of the Tympanic Ccwity. 

The arteries which supply the lining membrane and the 

¥h~0~~~~~-i:. ;~d %idill~m~o~ti~~l o~F'~~~ ~;'',a'::l~io~!vit~ss~~~ 
supplied (1) by the branches of the aBccniling pharyngeal 
artery (from the external carotid), (2) by branches of the middle 
meningeal artery, which penetrate through the hiatus canalis 
Fallopice and the fissnra petroso-squamosa into the tympanic 
cavity, and (3) by the internal carotid, which sends a few small 
branches through minute vascular orifices of the carotid canal 

:as~~?d ~~~~~;,\v~f~~ p~~;tr!~c~ ~ktf1~~~~ll~~i!~!~an~f~u~~J~~ 
the neurilemma of the facial nerve and the stapedius muscle, 
and also sends small branches to the lining membrane of the 
tympanic cavity. 

ca1t~,~0~f~~et~r~~~i~b~~~~~~~~~h~hd~~!frii~s~h~ f~~g!;!~ 
brane of the tympanic cavity is very large in proportion to that 
of the trunk from which they arise, and the arteries often pass 
into the veins without the intervention of capillaries. The veins 
Qf the lining membrane are very tortuous, and show here and 
there considerable pouch-like dilatations of their lumen. 

The relation of the bloodvessels of the mucous membrane 

~h:h!~rl~e~f s P;~~:ak~ ~~=v~~Gan~~o~~dity Jle 0~~s~t=~ fit,.: 
extend from the deeper periosteal layer of the mucous membrane 
to the ttmica adventitia of the osseous vessels. I undertook 

;.~;~;ft ~h~~r~~~c~la~~~~~~~I~n:X.:~~t::~o~~ \;~~~~~ l~~ :id;n~ 
erui:°r!~~~s~~~ki~~~i~:0~f.1~l;~e,~~Jt°0o~s t~:~a~~:~t'.1~r~~~%d 
with osmic acid and decalcified, the bloodvcssels of the middle 

:~~~~a~~' ~~:~0~1;:fe'f'ify ~~:e;~~s ~~~l~~~:J~~~ it c~~~~~ 
!~~~:;n!eene~}~t:t1o~~~~=:cl.f~F~t~c~~d';l]e :~o e;~e~· ~~~c~~~ 
funnel-shaped mouths of the canals of the osseous wall. The 
prolongations of connective tissue (Fig. 34) appear at their origin 

* Ueber A.nastomosen zwisclten den Gefiissbezirken des Mittelohrsund desLabyrintlui, 
.A.J. 0., vol.xi. 
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:.~~~fvc~,f e~t~~da~it~1~~~'if~1~~r:l~~0]:;~dora~vi~1.lirg r:pl~le,g~~ 
the bottom of the osseous wall, where they form a connection 

~~;~ ~~f~J;0~h~tl~~d~e~!els"~£~~~vde!;!~"l~ye~, ~~~e als~s~~:~~ 
of the superficial layers of the mucous membrane, enter the 
osseous wall (Fig. 35). If the inner wall of the tympanic cavity, 
prepared with osmic acid, is closely scrutinized, even with the 
naked eye small black clots will frequently be found, either single 

~~t t~~e~=~~el~'.~~~~h b~~ve:~s!~e e~~=c~;~: a~~e~·e ;.:er;~~ 
d~~~~~~ep~:U~. of,Th~t~':~s~Js01~f'e:h~1~s~~o:~~~all~~~:~, f~;.: 
a connection on the one hand with the bloodvessels of the lining 
membrane of the miclcllc car, on the other with the vessels of that 
of the labyrinth. 

This relation of the lining membrane of the tympanic cavity 
and its blooclvessels to the osseous wall is frequently of con-

~if~~~bl:'niiliJ~r!:cc It' iliJfe~-~~t t~i~~: fh~~~o~!~~~t~~;~~~ 
of chronic suppuration in the middle ear, that inflammatory 
processes similar to those present in the mucous membrane were 
to be found in the prolongations of connective tissue entering the 
osseous wall ; and it is probable that if these inflammatory 
processes attain a high degree, they may cause disturbances of 
nutrition in the bone, whiCh may lead to caries. From patho
logical and clinical observations, there can be no doubt but that 
hypenemia and congestion of the vessels of the middle car, 
accompanied with inflammation, owing to these anastomoses, 
sometimes extends to the vascubr regions of the labyrinth, 

ca~~gr~~e ~~mR~:az::~£i~~ti~~~ntoflisic~!~i~00th~f l:~l~~ic 
vessels of tho mucous membrane of the tympanic cavity arc 

~;~:a~clth~;~~Ks, t~vh;~hs:rinent~l~sed0b':r~~1: J?;:::'.~~n\i.a!~ 
work already referred to, as lymph-sacs, similar to those of 

thB~~~a~s the sensory fibres of the trigeminus, the sympathetic 

~:i~h~!!°~~~~l~h;{~~0~i~dl;e~,;.akot~~e~ ~k~e~'.1lt~ t':fa~~h 
~~;~,~~~~ter F~~~v:, t~ht:ej;:ra~nifo~~~vi\i i~ntf~;so~h:'o:;,!~~~~ 
cavity through an orifice in tho inferior wall, and extends 
upwards in the groove on the promontory to unite with the ncrv. 

h~i:,8· 1~~\li~~r~:J· K~·~u!~is(I,~;~~~,.f};0/bs~:/ ~Je1Itdi!~)~~~~ 
~,~;cl h:v~~i~~~~cf;nN.~;~ c~~~~se~;~~i~~ "frt~~"il;c ~y!~~~i~ 

4 
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plexus to the cartilaginous Eustachian tube; and I s<Lw several 
times such a branch pass directly from Jacouson's nerve.• . 

The symp<Ltbetic nerves of the lining membrane of the middle 
car sprin.,. from tbc sympathetic plexus, which accompa111es tho 
carotid a~-tery in its canal. By means of orifices in the canal 
several small branches of this plexus enter the tym_panic c<Lvity 

~~~ttcr;~ec~i~~c~~;{~r\',;· ~~- ~~:b:~.~ i~~~:~io~n~o~t~~n;,tog:;~o°:. 
supcrf. minor, the plexus tympanicus. From th.is pr~cecd the 

~,7,~i~:~::s :~~e~~e t:1~~~t ~~!t~~m~~d~~ ~l~e t1:c~!~;c c~~ 
(~i~t~:ia ~kf o~iid:~rmo~~~~a~~idafte{:1~:~1~~~!t!t c~~~!~,~~~n~; 
such preparations sharp! y defined as strong nervous bunclles, 
consisting of " number of fibres, <Lnd spreading either by them
selves or along a blo?d'•cssel. On the _promontory,_ especially 

~h=~~ t~=r~~~~:t~ndr:.lis, ~~:i~~ ~~e ~~~fe~~~ <l~li~;~~!y'';!:t~;~ 
network of nerve-fibres is seen, which spreads partly aboYe and 
partly below the vessels, and forms ganglionic swellings at places 
where several fibres meet. I saw these relations very clearly on 

~fJociclc0~~1~ohlem.~h~1~:oit~~t~~\~~~1~~ne;~:~~d b~e~~c~~:~~'. 
thetic nerves upon the vessels of the tympanic cavity is shown 
by Prussak's (I. c.) experiments on dogs. The tympanum was 
opened, and while the portion of the sympathetic in the neck 
was galvanized, the vessels of the promontory and of the 
mcmbrana tympani were examined by a magnifying glass. 
Shortly after the commencement of the irritation, the Yessels 
became smaller, diminishing so as to be almost invisible; when 
the irritation ceased, a considerable expansion of the vessels took 
place. 

n. Topographical Relation of the Nembmna Tympani to the 
I.iterior lVall of the Tympanic Cavity. 

t~~~!'~~W~h~g~~~i~~~ ~~1ll~'faf~l~C~;.,i;,c~=~l ~!~~; il~~f~~;~ 
importance to the practitioner for the proper unclerstandin.,. of 
patholog1cal alterations in the cliffcrcnt port10ns of the tymp~nic 
cavity, as well on account of operations m that cavity and on the 

d:~~~:n~f t~pai~crc~t i~o~~Fo~~~a~{ :~P%~~~r;~e 1&~;,: ~~~ 
interior and opposite wall of the cavity, so as to amid injuring 
either it or the articulation of the st.apes and incus, in case of 
paracentesis or of excision of a portion of the membrane. If a 

* Compare Biscboff1 jun., Mih·osl.:opische A11aly.i;e dt-r A11a,<;lomosen dcr Kopf11eri:e11, 
:MUncben,1865. 
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number of cars be examined, considerable differences in the dimen
sions of the transverse diameters of the tympanic cavity will be 
observed. The clearest conception of the position of the mem
brana t.)'IDpani with regard to the inner w<tll of the tympanic 
c<tv1ty will be obt<tmed lrom vertical and honzontal sections of 
th~ cavity, as they arn represented in the annexed drawings 
(F1~. 36 and 37). 

'lhc part of the membrantt tympani nearest to the inner wall 
of the tympanum is the umbilical depression which corre
sponds.with theL inferior extremity of the handle of the malleus 

Fm. 36.-VERTICAL SECT1ox o~· THE EXTERSAL lli.uus, MEllBRASA Tn1PAs1, A.'m 
'l'n1PA.N10 CAvIT\'. 

a, Cellular sp:i.ces in the .superior wall of the meatus, connected with the midclle ear; 
fJ, Roo£ of the tympanic cavity ; c, Infedor wa.ll; d. Tympanic cavity; e, Mem
br:m:i, tympani ; /, Head of the malleus; rJ, Handle of the maUeus ; h, Incus; 
i, Stapes ; J.:, Cana.Us Fallopire; (, :Fossa jugularis; m, Glandular orifices in the ex
tcrual meatus. (RightEar.) 

~~~;,~~· hc~:~ndi~~n~~c~~g~1~o ~=",~:l'ft'is ~tis p;~°:~~{.'t~h 
often becomes adherent to the interior wall of the tympanic 
cavity. Below this place, at a distance of 1-lt mm., is that 
part of the promontory which cmves most strongly outwards. 
Tho distance from this point to the membrana tympani is 2} mm. 
and more. The space between the J_JOSterior portion of the mem
Lrnno and the mtcrior wall vanes, according to Schwartze, 
between 2! and 4 mm. The posterior superior quaclrnnt of the 
membrane bas important rclatwns with the incus and the stnpes. 

it~ ::;, t~1~c~~~i~t:h;: ~~c~~e ~t~~;a~~-~·~~.th~ri:e:~~;fo~ 
portion of the Ion~ process of the former, and the posterior crus 
of the latter ossic~lum will therefore be visible when the mem-

4-2 
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brane is very transparent, and will be exposed to _view _behind the 
handle of the mallcus, when the posterior port10n of the mem
brane is destroyed. This portion of the membrane will also 
fre9ucntly come into contact with the above-n"med parts of tl1c 
oss10ula, or anchylose with them, when the membrana. tympani 
"pproachcs the mterior wall of the tympanic cavity, m conse
quence of atrophy or cicatricial format10n. . These _anato~1cal 
relations will also have to be borne in mmd, m case of operations 
on the posterior superior segment of the membrane, so as to 
avoid it1Jury to the articulation of the incus and the st.apes. 

B.-THE EusTACHIA..'<" TunE. 

The Eustachian t1tbe forms the connection between the tym
panic cavity and the pharynx. It is the passage by which an 

a c U y 
l!'JC. 37.-HomzOl'i'1'AL SF.<.'TJ01' oi-· nu: EAn. 

a, Anterior wall of the oP-seous meatus; b, Its posterior wall ; c, Section of the roem
brana tympani, of the handle of the malleus, tmd of the posterior pouch ; d, Pro· 
montory ; e, Ostium tymp. tubro; f, Stapcs in connection with the inferior 
extremity of the long process of the incus and of the tendon of the atapedius; 
fJ. Mastoid process; It, Cochlea; i, Vestibule; k,Carotidcanal. 
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The length of the whole canal can only he determined approxi
mately, because the commencement of its osseous portion m the 

~~~a:;',,~";f t~~icb1°~h~hd~;;[~:~i:~d ~~~t~'::0r~~:s g~~~~~!;k:, 
The narrowest part, the Isthmus tubce, which is situated in the 

FIG. 38 . -EUSTACHIA."i TUBE A:SD TYlfPANIO CAVITY. 

o, Membra.mi. t.ympani; b, Read of the ma.lieus; c, Lower end of the handle of the 
ma.lieus; d, Body of th~ incus; ~. Short process of the incus; f, 'l'ensor tympani ; 
f/, Ostium pharyngeum tubre; Ii, Isthmus tubre; i, Ostimn tympanicum tubre. 

: (RightEar.) 

e:utilaginous seetiou in front of its point of union with the 
osseous portion, measures in height 1§-2 mm., in width ~-i mm. 

a. The Osseoiis Po,.tion of the Eustachian Tube. 

u,;'he~~r~f8 th~rtf~;,i.~; t:"m~~~rc~~an ~ci~~~ ~~~,\~~v~~d;e tk~ 
middle by the carotid canaL is a prolongation of the anterior por
tion of the tympanic cavity di.rected inwards. The bom1dary 
between the tube and the cavity, however, is not a very marked 
one, because the superior and lateral walls of the latter merge 
without interruption into the former. On the tmder-side. the 
boundary is better defined, especially where the obliquely nsmg 
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anterior wall of the tympan.ic cavity curves towards t?c inferior 
wall of the osseous tube (Fig. 38, i). Above this place is situated 
the ostium tympanicum ttobre E1bstachii, irregularly defined and 
inconstant in size. Its height measures, accoraing to v. TrOltsch, 

~=t~/~f '~~~~~h 3 a:dm:~~ ~:I~ ~~~~t~sst'.',,o~~o~~n;l;,,~: 
become~ only sligl1tly less towards the hlace of union with the 

~:~~~~=~~re~~~~l~ ~~;~e~·ar~~~t~d s(r'."1'5r,.1;crt~)e transverse 

b. The Ca,-tilagino1's Po»tion of the Eustachicin Tube. 

The cartilaginous portion of the Eustachian tu be is attach.ed 

;~t;:Ut~uolli, t~r"!~~~~s a;~rt::,t~i:l~te!ut1i~ 0~vai~e a a~;~~~h 
nearer to the y~panic cavity than in their inferior part, ~ecause 
~k: ~~:~:~,~~~~11°1 

i'tis ;::~~f th~r~l:;;e t~en;~1~ i~ ~:h~l~~;~~~ 
cartilaginous, the groove-like cartilage being formed into a canal 
by a membranous plate. 

The ca.rtilaginous plate, turned in at its superior margin, forms 
a nalTow groove near its insertion into the osseous portion, the 
outer wall of which is broader than its inner wall; farther down, 
however, a few lines distant from the osseous tube (at the spina 
angularis, Henle), the height of the inner cartilaginous wall 
rapidly increases, while the outer wall along the superior marg-in 
of the cartilaginous plate forms a narrow turned-in stripe 
(Fig. 39, b), which roofs over the Eustachian tube. At a super-

ft~i~~:~°';e~:~;~~i~'h8;,e o~~e~~s ~~~:. ~JJRf:rit!1t~~f)~a~:~:!:t 
as a rounded bulging on the lateral wall of the phaibx. The 

t:~~~1 ~b;~~c~::J~;~~ ::Jr i!hle~s88:'::~~at~~e !~:!ta~h:d~;!~ 
~:~J:~ti~:!lf~ c~i:~~:~ ~~1t ~h':' st~~fu~e"~{ ~;,;:e~::~~ in ~k~ 
deeper layers of a fibrous fundamental substance, shows very 
often a number of inegular fissmes, clefts, and sometimes disrup-

(zt~cl~:,.k~~dr ~rg~g~n~!c~~~sc~Wc into several separate pieces 

The Eustachian canal in the child differs considerably as 
regards length, width, and direction from that in the adult. Its 
tympanie orifice is comparatively large, and lies somewhat lower; 
on the other hand, the pharyngeal orifice is indicated only by a 

~¥gtt~ ~~1b:r~~~s ": ~::ill;·1;,,~~~e~t!!~;~j!~~it~·0:~~j,1~ ~~lt10.;f 
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~~~Jit~~~icJ~: ~f b;r~tf~~l c~~do~a~~: i~h~~tgr~dob~~:~fe~ 
m it, caused by the products of disease, can with greater facility 
be removed by a current of air. 

The relation of the membranous portion to the cartilaginous 
plate 1s most clearly shown by transverse sections of the tube. 
E~amining the ~n~tomical relations of t~e ?artilagi.nous tube by 
this method, v. Troltsch, Moos, Henle, Rudinger, and L. Mayer 
~ave brought to hght a number ?f very interesting r:natomical 
tacts. In such a transverse sect10u (Fig. 39) we see m the first 

Fro. 39.-TR.\.NS\'EUSE SECTION OE' THE CAnTILAGlNOUS EUSTACHIAN TUBE, 

ci, Central cartilaginous plate; b, Cartilaginous hook: c, Space below the cartilaginous 
hook; d, Base of the Eustachian tube; e, t', Folds of mucous membrane; f, Cylin
drical epithelium ; y, Muse. tensor pa.lat. mollis; Ii, ~Iusc. levator pa.lat. mollis. 

;~~~~n(b) ~~cit~e:~:·;~1~~~t:fi'.;~1us ~~~~~~a~n~v~t~t:oh1~0ti:~~ 
mences the membranous portion of the tube, delicate and thin 
near the cartilage, increasing, however, in thickness downwards, 
and mostly supported by an abundant adipose and glandular 

;~r;:~,,~~~"'~~~~'t'f~~~i.;'~~~~;~~;~~ ~eT~~!t~~0f;,,~~ ~~~ 
sm>tlle~· fialf of the circumference of the Eustachian tube, and 
constitutes, tog-ether with the cartilaginous hook, the lateral wall 
of tho cartilagrnous portion of the tube (i), and also its base (d). 

By reason of this hook-like twist of the cartilage, a space is 
formed below it, the proportions of which vary in the several 

h~:~~::d ~~·c~~~at~~~tt~h~~~ stt~~~1:ior 1~01tti~'~v~~~~· thit~~~o~~ 
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part a small space will be found below the curv<itmc of the hook, 
the walls of which do not come into contact with each other. 
In the middle portion, however, the central and lateral walls of 

~~°ru-~~e1;~c d~o~~~l~:~g !~a~~1~l~-~~g~n~ 1?~~}~. i~~,;~cm~~~~1:~ 
~~~~f:~e 0~~s~lia~tP~t:0~:.!~:i;~~~i~£ W,~0 ;t!~~:e~~~n o~bl~~ 
subject by v. Troltsch (Beitritge ziw ve,.gleichenden Anutornie 
dei: Ohrtrornpete, A?'Ch. f Ohrenh. vol. ii.) and Moos (A?'Ch. J. 
A 1Lgen- und Ohrenheillc., vol. i., and Beib-age zw· no1'malen 
und pothologischen A natomie und Physiologie der Eust. Roh?-e, 
Wiesbaden, 1874). Riidinger, contrary to his former assertions 

;~t~1:!e~~~i~ s~,t~~=~~-~i~:~?~~t;~1~u~~t~~£~~~: ~~~;.~;~~?cn~i~t~ 
out exception a constant and free communication between the 
pharynx and the tympanic cavity takes place, has now also given 
his adherence to the opinion of the above-named authors. 

The islands of cartilage, which have been specially commented 
upon by Moos and Zuckerkandl, deserve particular attention. 
:Moos divides them according to their size as microscopically and 

~~~~-~~ct)!:~{, ~;s~~i,1dh a~h~~~~~ ;~e tt:S~ ;~~t~~~ ~?J~s 6a:~ 
~~f~!f1~,0~~~a~~~d tR~J5~~;~f;~al~~n~}:~ :;£0fitb1i:~0~;~~1i~ge~i~~d 
physiologically, because in consequence of their connection with 
the submucous tissue, the salpingo-pharyngcal fascia, and the 
tendon of the tensor vcli palat1, they act as real sesamoid carti
lages in the mechanism of the tube. 

The mucous membrane of the membranous portion of the 
Eustachian tube has an abundance of folds in its lower portion. 
According to communications from J\Ioos, which I received in 
1868, these folds of the membranous portion form a bulging im
mediately behind the ostium pharyngeum, which closes the tube 
in this place, when at rest. Above, the abundance of folds 
gradually decreases. 

Lining lliembmne of the Ell.stachicin l'llbe.-Thc walls of the 
Eustachian tube are Covered by a glandular mucous membrane 
with a ciliated cylinch-ic'11 epithelimn. The lining membrane of 
the osseous tube is smooth and closely united with the perios
teum. The mucous membrane of the cartilaginous plate is more 
strongly developed, and_ a grc~t number of acinose glands dis
charge on its surface (F1g. 39, 1, e). These glands extend to the 
ne1ghbomhood of the perichondrium, but sometinies, especially 
near the orifice in the pharynx, they can be traced throtwh fissures 
in the cartilage of the tube, into the com1ectivc tissue 0~1tside the 
tube. These glandular clements :we most numerous near the 
orifice of the tube in the pharynx, while in the osseous portion, 
especially towards the tympanic cavity, they are much less abun-
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dant. Besides this, Gerlach found in the mucous membrane of the 
child sebaceous glands, the walls of which consist of a diffosc con-

~~o~~~r~\~oT!a~a~·~~:~t';~~~a;~~ti~~dof'~~~ht~~~~lr ~ef.i:d~ ~~'.~~~~~ 
to name these scbaccoL!S glands tonsils of the tube, as analogous 
to the pharyngeal tonsils of Luschka. 

Jlluscles of the Eustcwhian Tube.-The lumen of the Eus
tachian tube, the walls of which are in contact with each other, 
sometimes more, sometimes less intimately, is temporarily opened 
by a muscular apparatus. The normal condition of the tube is 

;[~~r~;;;~f,f,~~d l;~;:e~ ~~: )tt~!~~~h'i~n'.~.u~~beI~~ ~t~~d,\~~ 
air-tension in the tympanic cavity undergoes a change, by which 
the tension of the membrana tympani and of the ossicula be
comes altered. Thmugh the temporary opening of the Eus
tachian tube a considerable exchange of air takes place between 
the tympanie cavity and the pharynx, and the equilibrium 
between the external i;ressuro and that in the tympanum is 

~he,l~~·~lts~~·~~t,~~c~YY re~:rlcs~~~~l~sfo~~e;f;, w\~~~~1t '~.~~~;d ~~ 
thoil' important relations to the Eustachian tube, classed as 
muscles of the soft palate, arc tho lcvator ancl tensor palati 
moll is. 

The first of these, tho levator palati mollis (pet»o-salpingo
staphylimi.s), arises from the surface of the petrous bone next 
the carotid canal. Its rounded belly extends parallel to the 
Eustachian tube, is closely applied partly to the membranous 
portion (Fig. 39, h), which forms the base of the tube, partly to 
the cartilaginous plate, and is inserted in n. radiating manner into 
the soft palate below tho orifice of the tube in the pharynx. 
None of its fibrous bundles arise, as was formerly believed, from 
the Eustachian tube, for it is only attached to it by a short band 
of corn1cctivc tissue. The action of the Jevator pnlati mollis is 
not confined to the velum palati alone, for the base of the Eus
tachian tube is raised at every contraction of the muscle, by which 
the orifice of the tube is made smaller, but the resistance in the 
tube is lessened owing to the shortening and widening of its 
apertm·e. 

The tens. palat. moll. (.spheno-salpingo-staphylinus s. cil'curn
flexu.s pctlat.) has its origin at the inferior smface of the spheno1d 
bone; a great number of its bundles,. however, come from the 
short, hook-like part of the lateral cartilagmous wall (Fig. 39, g), 
and from the mem brnnous part of the cartilaginous portion of 
the tube. In its downward comse its flat belly lies close to the 
lateral wall of the membranous portion of the tube, and is rather 
firmly attached to it. The direction of the fibres of the .belly, 
the tendon of which is coiled round the hamulus pterygo1deus, 
and radiates in the fibrous prolongation of the hard palate 
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(Henle) forms an acute a1wlc with the direction of the cartila
ginous portion of the tube. "The tendon of the muscle is atta?hed 
so tightly to the hamulus ptcrygoidcus, that the effect of t~c 
muscular contraction is gre£itcr in the Eustachian tu be th£in. Ill 
the soft palate. By the contraction of this muscle the cartila
ginous hook is slightly unfolded, the membranous portion of tho 
tube is lifted up a little from the cart1Jaauious pm-t10n, and the 
lumen of the tube is opened. V. Troltsch, who tirst drew att~n
tion to the importance of the anatomical rclat10ns to the phys10-
logical ftmction of the Eustachian tube,* proposes the name 

FJG. 40.-VERTICAL SECTION Oi' THE ~L\STOID PnocESS AND THE OSSEOUS M.EATU~. 

a, Mastoid cells; b, Posterior wa~s;!o~:e~:~~:~~ meatus; c, Anterior wall of the 

'abductor' or 'clilatator tub::e' instead of the hitherto current 
tensor palati mollis. 

c. THE MASTOID PIWCESS. 

The tYlllpanic cavity is essentially increased in capacity by the 
cellular spaces of the mastoid process. In the new-born infant 
they are composed of a. spongy, osseous tissue, consisting of small 
cells, which surround an empty S_f>::tCe, 4-5 mm. in size, com
municating with the tympamc cav1ty, the future antrum mas
toideum 

The development of the mastoid process is only complete at 
the age of puberty, and anatomists divide the perfect process into 
two portions: the horizontal portion (cmti·wn rnastoideurn), " 
lars-e empty space, sittrnted below the roof of the process, to 
which immediate entry is obt£tinecl by an orifice on the posterior 

;~~io0~ t~~h~~E~~~ s~:;!r,· ~~l~l~g P:h~~~~:~:~z:~;id'.;~~'. 
kit;al~;.'.tri~~}uO.~~~{~~· mul JJlry.~iol. Wiirdi[Jimy der 1'11ben- und Ca.umen-mu.~ 
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arc formed by osseous lamell::e (Fig. 40), which cross each other 

!rf~~~e~~l~h~~i~~!; ~~~~~~~%~e~vi::dea~he o~hc~.x~~~d~~!h 
the antrum mastoideum. The walls of the spaces are covered 

~[ ~h~e~;.~a:i'i~~~~~~e; ~v~0c~tifsu~;:~l ofu~~e~gt~;~~~~~~ 
tcum, and has a non-ciliated layer of epithelium. In the antrum 
mastoideum, as well as in the larger cellular spaces, connective 
tissue membranes and bands are often seen, in which frequently 

~~d ~~~~~:.~at~~ :~~~~~u·:~ ~:~~~~~'. p. 47), recently described 

As regards the position of the mastoid cells and their relation 
to those ~arts of the organ of bearing q b 

~~~ti~~ot~;eto c~~~~~ ft"'i~t{o w;;c~o::a ~~ 1 
i 

that they are situated behind the tym- ; 
panic cavity, mostly, however, behind , .... 
the osseous mcatus, tho posterior wall 
of which adjoins these spaces in front 
(Fig. 41; compare formation of the 
osseous meatus, p. 12). The mastoid 

h~0~~~ !~s!~~~cf::at~1~n~~dd t~ ~;!'. 
F;:~s 0,~h\~ :~~.~~:d ~h:~~:i~~~~~}:~: ~~,G . 41.-HoRiz~NTAL SEc-r10~ 
canals. The outer wall is formed by 01" nm EXTERNAL l\lEATus 

the convex osseous plate (Fig. 40) AND THE TrnPANJO CAvtTr. 

which can be felt belund the auricle, a, ti:~~~~;i;;'\!l ~f &~i::~t~~~ 
and which varies very much in extent mastoid process, d, Meatus, 
of sul'face and thickness.* Posteriorly e, Membrana tympam, f, 

~~~s e~1~ jj~~~~ ~~~ i~~1n~ifiliob~rJ~CTt~~ ~·~~~~~~- c(~~~~~t r~a;·)ssa 
the mastoid porti~n of the temporatbone, and only rarely do they 
extend beyond the boundaries of the temporal bone to the ocei-

~~~~o~an;;i,,~~~~~whl~ti~a;n~~~esto ~yt\~;1t p~tn~~1fs ~h~~em~:.etl~~ 
less pronounced fossa for the point of attachment of the sterno
mastoid muscle, while the roof belongs to the osseous lamella, 

;,v:~~\~~·~.~;f~f'~~~·i~~~~~:; ~~vt~~ rI<la;~,~1~rt~~e s~;t:~i~~ 
wall of the osseous meatus. 
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The inner border of the mastoid process is especially interesting. 
On the osseous lamella which shuts off the mastoid cells from the 
cranial cavity, is the ;io-moid fossa of variable width and depth, 
which contains tho trau~vcrsc sinus. This fossa originates at the 
cminontia cruciata interna of the occipital bone, passes over the 
iru1er smface of the mastoid process, and arrives at the foramen 
jugu1arc (lacenrni posticiini), and then rises with :in abr~1pt cur
vature towards the inferior wall of the pyr<tmid, where 1t forms 
the sinus for the bulbus vcme jugularis. The osseous lamella, 
which divides the cells of the mastoid process from the venous 

1:~s~~d8~I~~·~ii:v8:nvd~lu~~1:~~*: ~h~: ~~~c~,e~~~~:~:~hv~~iclt~~~ 
lining membrane of the mastoid cells come into immediate 
contact. 

The relations between the mastoid process and the transverse 
sinus, mentioned above, are of great importance, because in the 
event of suppuration in the mastoid process producing caries of 

}~~sa~8~~~~~;~~~~~~:~1~Y~e;ftl~~I~i~ a:S,~~=:t~~!s~~u~~~e~~{%~~ 
bosis, pycemia, embolism itnd death. 

Since the indications for operations on the mastoid process were 

~~~{, J~~E~~~R;~~~. ~Ind'· £~~[~,"c~·e!~~:g~~tt:!~?:i~" ~~!1':::;::'. 
sarily been paid to the anatomical relations of the mastoid 
process. The works of Albert Buck, Bczold and Arthur Hart
mann have furnished important results on th is subject. Hartmann 

~~Pd~~~:1ri~~s t~~e~~l~i~~eof~~~~~~~·it~~ %:S~;i~~t~:1 fur~h~~a~i~~! 
:g t:t~xih1i~a!:t~~t~:1~E~~,\d 0~et:a:a~t~f! bt~~e ;~s~~ro~nor~ti~ 
:place to the sigmoicl fossa and to the midcUe crarnal cavity. He 
found that in a hundred c"8es, through the variable position of 

~f do:~ik0~~fe~~:'ti '~~~~ ~~fe0;~1:s ~ls~~h;;~~~ [~~'~i~<l1~ ~~.::i~l 
cavity lying lower than usual, the transverse sinus was injured 
twice, and tho middle cranial cavity three t imes, at the openino
of the =trum mastoideum from without. It is therefore neces': 
sary to keep these_ relations always in view during operations on 
the antrum masto1deum. 

his:e~~e m;.r~~~~i~,~ ~~z;'L r~fs~hl!i00~ tl:~~r~~et~r! ~::~~::i ~~~!:a~:h~~e~t: ~~: 
ternal mea.tus, which leads immediately into the sigmoid Cossa. 
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THE auricle is of less importance to the functions of the human 
car than has been generally supposed by older authors. Each 
of the depressions of its anterior surface, as well as the dimension 
of the angle it forms with the lateral surface of the bead, bas been 
supposed to play an important part in the reflection of sound. On 
the other hand, the auricle has been represented as an accessory 
formation of no importance to the conduction of sound to the 

fu~~~h~~~;~£;~:bl~rf~t~1~~~~c:i~f ~=~r~1~~rn~b~~n t~~~~r!~d 
in individuals who had lost the auricle from frost-bite or by 
mechanical injmy. 

But there can be no doubt that the auricle plays a considerable 

~lt~Ot~~h t~~t ~i~~~~~:e d!g1s~:: ,;~n t~se ii~11:o~~·~~~~hp~h~ 
concha, that large recess on the amiclc aheac~ described, is the 

fh~n~jf;~sd~p~·~~~d~b~t ~l~:i1~:~~~o:~~~l~~~~:e~~c~ii~~tl:!0~;~~~b~· 
mcatus. Schneider has tl·oved that a decrease ii1 the power of 

~=~~ri~fe tfn~e~eE~~c~f~h~ ~~,~~~f~e~~~~ i:h~ll:~~Tti~~t~r'";~~;nc{I 
experimented on individuals who were hard of hearing, because 
in such persons the distance of hearing for continuous sound is 
much more sharply defined than in persons whose ears arc normal. 
Now, the head of the patient being placed ii1 a fixed position, and 
the hearing-distance being ascertained by a metronome, which is 
then placed somewhat withii1 the boundary of the hearing dis
tance, the sound of the instrument will at once be lost to the 
patient, when the concha is covered by a stiff piece of paper. In 
this experiment the external orifice of the ear must remain free. 
No alterntion in tho bearing-distance will take place if the other 

dei}"~~~i~~! ~~et~f ~h~i~t~r~i~ :vd~~~·angle to the head have an 
influence upon the reflection of sound into the mcatus will be seen 
from the fact that persons of normal hearing, as well as those who 
arc bard of bearing, will hear more distinctly and more fully, if 
they bend tho amiolo forward by prcssmc upon its posterior sm
faoe, or if they augment the surface of the auricle by the hollow 
of the band. Therefore, although the loss of the auricle will not 

~~;b~e::~~~~~:d":.:UJb~in~~l~0~:dqf:ll~~e~;1~f ~Y,~'~,~~e0~:::~ntK 
its place. 
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As the result of examinations made by me, I must consider the 
tragus of «reat importance for the reflect.ion of w"vcs of sound 
which stri~c the mu·icle. In front and slightly overlappmg the 
ext~rnal orifice of the ear, the tragus apP,ears as a nipple-1_ike pro
.1ect10n directed backwards, "nd by this means " considerable 
space is formed opposite the concha and the onfice of the extern"! 
meatus. In this space the waves of sound reflected by the 
auricle (concha) arc collected, and are tlu·own into the external 
orifice of the ear. 

The importance of the space formed by the tragus ca~1 be tested 
by modifying the above-described experiment, by puttrng cotton
wool steeped in oil into the recess opposite the con.cha. By this 
means the sound of the metronome will either be weakened or 

h~rci0~!;i~~~~bl~at1cr~~~ejh1f 0~~:r !~fa~c thof st~~11~r~~~s ~~ 
c11~·fse~hb:.~~~~·~1t~&'u~lad:i{,~ ~h:tll tt1~m !1~~~~eaf~~~~~i~t~s the 

fi~:~~b~o:"~!-~~;cln~0~~~:i~crably by reflecting the waves of sound 

The muscles which are inserted into the cartilage of the ear 

r::a~nlJl~.:~0=~~~ ~h~~~~~poi0~h~ife0~~~:~1e~;;~~t::~~~;~ 
~,':,"d,~0~~~e~~c~b~r~;:;~~~f; afir~~ ~~ ~~~t~~e~f ?b~ t~:a~~~~ 
distance reflex motions of the auricle, of which the patient 
knew nothing, and w bich were visible sometimes in different 
portions and sometimes over the whole auricle. 

B. CONDUCTION OF SOUND IN THE EXTERNAL hlEATUS. 

The waves of sound which advance in the column of air i11 the 
external m_eatus arc reflected several times by its many curva
tures. Tins refers, however, only to those waves of sound which 
aTC reflected into the mcatus by the auricle, or which strike the 
walls of the mcatus perpendicularly. For waves of sound "!so 
reach the rnembran:t. tympani, which proceed thrnugh the 
meatus without rcficct10n. 

In the reflection of w:ivcs of sound from the w:ills of the 

:~~~~~: ~~~t tC: :::i~~1~~1; :t~l~~~~w;n~~~~t~~~~ ;t~~1!x1~cr~h~ 
trough-shaped depression on the postenor wall of the cartila
ginous meatus, which commences immediately inside the 
external meatus., and extends al~ng .the posterior superior wall 
to the middle of the canal It is situated opposite the cavity 
formed by the tragus, :ind collects the waves of sound which are 
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~~~~:~~r t:~!:-i!~o,:nt~f th~a~~~e~1sr~=~;u~hcm again upou the 
1:£ere we meet with the concay:ity, ~!ready (p._ 10) described, 

which extends over the rnncr portion of the anterior and inferior 
wall of. the osseous. meat us, :md is rnofed by the mem brana 

~~~£~~~~/t~~e~ ~~;~\~TI~alu ~~~v~~t~re~":~d 0~~:0w:~~t~f so~d 
which arc collected here will strike the membrane very power
fully, as the fatter is situated opposite to it. 

The wa\·cs of sound, however, as is well known, lose their in
tensity by repeated reflection; therefore a portion of those enter
ing the car must be destroyed by the walls of the meatus. It is 

~~,~~~~~11ep:~!~,~~;:~~~~nf~ll~l~tl~v~~~lc<l't;rr;:in;::.i~J~r, 
The width of the mcatus has only a slight influence upon the 

intensity of perception of sound, as can be proved by pushing a 
little ball of wax towards the middle of the canal, so as to 
diminish its lumen to a small fissure, after having previously 
exactly fixed the hearing-distance for the ticking of a watch. 

Ch~c s~~~~~[-'~r~t~0 ~i~L~; ~~ill ~;~: ~~~-d'l~ ~l=S~~'3: al~ 
people of normal hearing, a ceruminal plug will often be found 
occupying the middle portion of the meatus, and causing no 
detriment to the functions of the ear. A hardly visible space 
between the mass and the wall of the meatus suffices for the 
passage of the waves of sound to the membrnna tympani. 

c. PROPAGATIO:< OF SOUND TllROUGlI THE liE,rBRANA TYMPA...'\l, 
AND THROUGH THE OssICUI,A. 

<t. Application of the Resiilts to the Pcithology of the Eal'. 

The w:wes of sound1 proceeding through the meatus1 throw 
into vibration the membrana tympani, whwh is stretched out at 
its extremity. This small membrane is provided with an extra
ordinary capacity for the reception and conduction of sound, more 
than can be troduccd in a physical mcmbrn,nc. 

th~~~~ ~t~ Jtt?:;io~e~b~ab~°'~ ~t~~~:~~ht~~o;~·od:;~~~'. ~~t'lc~ 
will vary according to the degree of tension, and which is called 
the key-note of the membrane.\ Such a membrane will vibrate 

~i~ht i~~roJ~!;!n~~~~; t~~esi~vfJ~it~~c!c n~~~ri\h~h~~~-~~~~csJt?~~~ 
membrane will cause lively vibrations, but these will continun,lly 
<lccrcase as the tone diverges in the scale from the key-note of 
the membrane. 

The membrana tympani possesses the property of transmitting 

* Membranes do not possess a distinctly defined key-note like tense strings. 
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tones of the most rnrious durations of vibmtion, not only one 

~~~~~~;i~l~th1'{ ~~;s:1,~~t,"~~~~~~~0bcs1l~o~~ed'lSul~~n b~s ~~~~~]~ 
membrane; from the anatomical mTangemcnt of its fibres it is 
rather a stiff membrane of little elasticity, a quality which is of 
importance in so far as it prevents after-vibra.tions, which would 
impair the distinctness of the perception of sound. The _cause 
of this remarkable property of the mcmbrana tymparu was 
formerly explained by the irregularity in the density of its 
clifferent portions, by means of which a simultaneous vibration 
of the membrane to difforcnt tones has been thought possible. 
Besides that, the alteration in the tension of the anterior and 
posterior portions of the membrane, produced by the strain of 
the handle of the mallcus, has been considered as the cause of 
its extraordinary power of vibrntion, as it was believed that the 
anterior portion was brought into vibration especially by hjgh 
tones, the posterior portion by low tones. 

As opposed to these assertions, the theory advanced by Hchn
holtz is of great importance. Helmholtz• has established, upon 
mathematical and experimental bases, the fact that the power of 
resonance of curved membranes is incomparably greater than 
that of flatly-stretched membranes. He conducted the tones of 
a stretched string by means of a wooden pin to a curved mem
brane stretched across a glass cylinder, '1nd found that its 
resonance extended over a great part of the scale, and that the 
curved membrane was also brought into intense vibrations, when 

~~~~t:~. 10~f;~h~~ndeIC°es~~lth~~~~ ~Ls~;~~a~~~gm~~i~~r~f~~ 
vibrating membran'1 tympani by menus of the strnboscopic 

tl,~t~~'~;c o1hs~1~t'~~· ;~~~,1~~1r~J ~~~cfd<l~s'frZ~, "~J;~f~c!~~ t~'. 
wards the periphery of the membrana tympani, which recedes 

d~~:tf~~m i~~/r~~~t~~~~-~b;~r~~a. ~1~:~~nd~h~1!fvt~; tt~a:~c~1~s1~~~ 
of the poster10r segment of the mem bra no are far more considcr-

ab~stll: t~~:~ 0~~i!~d';h:~·ia,0~~i~1~embrnnc, besides its inward 

~:;;~t~~~~!-~~ a:l~c ~P~~-i;h~~~c }~cf!:; 0tb~0:~ae~cc(~0~1~orn it~ 
radiatmg- fib~·cs, wluch arc stretched out from the periphery to 
the handle of the i:nallcus, represent a system of stretched strings, 
with the handle of the mallcus as its movable brid"C. Thro1wh 
the semicircular curvature outwards, the radia.tin0'

0

fibres ottC~ a 
favourable point of contact for the waves of sound to strike tho 

• _Die Meclmnik dcr Cehi.irl.:11Uchelc/1en u1;cl de8 Trommelfells. Pfiiiger's Arcliiv, 
\

00l.1, 

t JJeitriiqe ::ur 'l'opographie uml .Meclw.nik des lJ!iUelo!trefl, R('po1·ts of J"iemia 
.Acad. Session, April, 1874. 



PROrAGATIO~ OF SOUND THROUGH THE ]llEMBR,L'JA TY31PAi'JL 65 

membrane, as Helmholtz asseits. This investiaator has further 
proved that only a slight motion of the point° of the handle of 

~~1~si~:1~'f'1:h;~::mb~~:~.i~nll1~£~~:t~~n t~e ~t~~~t~:~~a. E~a~e~: 
brane ex~cutes a great excursion with only slight motions of the 
handle of the malleus. 

In my_ investigation upon this_ subject,* I have made experi-

~~)~~~vdt~h~~~n~b~~~~(~s} ~),~~~~e t~1~i~~:b~:~~ ~~~a~a~ 
The metallic cl.rum, representing the tympanic cavity (10 cm. 

~~~~~~~~ ~~i~na~~~~1~2c;1~:~io~~~~~~~t;t~~~£s0~~e~~hic'h\~~a~~~ 
pcrimenter could perceive the alteration of the tones concl.uctecl 
to the membrane. In this manner it could be seen that tones 
of the tuning-fork, pitched high mid low, which were only slightly 
hen.rel with a Hat membrane, became at once more distll1ct when 
the mem branc received a curved shape by tension of the malleus. 
This increase in tho sound was of the same intensity whether 
the meml.irano was cmvccl concaYcly or convexly towards the 
direction of the sound. 

m~~t~a~~s~~t!Pt~ci'.' t~e 0,~'.~~-~;t~ef'~~t:dtl~~rUc~liX~e c~;~i~ ~~ l~~~ 
fo.vourable manner than if the membrane were placed perpen-

~;.c~~~~~ ~Jl~~~~ewiLl!s a0~p~~-i:l~~~~;c_f¢o~t~~~~r~~~ ~t: '~~h::. 
hand the membrane is also cmvecl, great importance must by no 
means be attached to the inclination of the membrane as regards 
the reception of the waves of souncl. 

The ossicula form a system of sensitive ]eyers, through which 
the vibrations of the membrana tympani are transmitted to the 
hbyrinth. In some books the opinion will still be found ex
pressed, that the sound, striking the membrana tympani, is trans
mitted only in n. s1ight measure by the ossicular chain, being 
conducted through the air in the tympanic cavity, and through 
the fenestra rotunda to the labyi-inth. The physiologists who 

~~s';h'i'~s~~~~l;~~ol;I;\P~~~ti~~-e~ ~~u~~1 ,~'l~~tB~-~~:B~ 1~ ~~~~~} 
movement of the separate molecules of the ossicula towards each 

~~11~u:~~~l~,;~~;l ~~~~~~.t;~f~~-~~~cl ~~f~\~~le b~~t~~~,,f {i, t!':t~~~~~ 
oscillations. 

I was the first to furnish the experimental proof that the 
ossicnla. vibrate ns whole bodies with extensive oscillations under 
tbc influence of the waYcs of sound which strike the mcmbrann. 
tympani. 

After removal of the tcgmen tympani and of the inner or 
1mrl deren Amce1ulw1y wif die Palhologie des 
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labyrinthine wall, fine threads of glass, 10-12 cm. in length, with 
the fibre of a feather attached to their point, were fastened by 
means of resin one after the other to the malleus, rncus and tho 
foot-plate of the stapcs, and the tones of organ-pipes of different 
height were conducted through the external me<>tus to tho 
membra1m tympani. . 

The '~brations of the ossicula were rendered cons1dorably more 
perceptible by the .sensit_ive glass levers which we~e fastene~ to 
them, and were p\amly vis1_ble to the na~ed eye. _Tho v1brat10ns 
may, however, be most d1stuictly traced 1f the osswufa are ma~o 

~~ed~~~~f~i,t~.:~oi~o0srri:~~~~d· it:tn~~,rb~l0~~~~ a~das:i!:s'f o::~ 
ward, is covered with paper and blackened by tho smoke of <> 
turpentine lamp. If tho point of tho vibrnting tbre<>d of glass 
is brotwht into contact with the blackened surface of the cylinder 
quickly rotating, regular spirnl lines will be produced upon it . 

.. -
-~~~~~~~ 

~- - ~- -~~-

}'re. 42.-SELt'•llEGl~TEllED 'l'HAClNGS a}' TUE VIBRATION!:! o~· Tdt: US;:ilCtJLA . 

These experiments have boon made with simple and compound 
notes. With simple notes regular spiral lines were traced (Fig-. 
42, 1); with compound notes, however, vibrations were created 
by the interference of tho waves of sound, which wore visible 
upon tho smfaco of the cylinder as regularly recurring straight
lined places between the spiral lines (Fig. 42, 2). Tho most 
regular ch-awing of this interference was obtained by the notes of 
two organ-pipes, which were exactly an octave apart; in each 
great spiral curve of the deeper octave, tho smaller curve of the 
higher octave was inserted (Fig. 42, 3). 

ci1~f1~ ~1~l~~ti:~~l~a~i~,;:i~;:a;~~n j°!nt:~e 0r~ic~~~2~rili~:oJ;::ci 
by experiment (Wiener }.feel. lVochensclwi/t,Nos. 13 and 14) that 
every time the air is condensed in the tympanic cavity, a con
Riderable excursion of the mcmbrana tympani with the h<>n<ile of 
the malleus outwards towards the mcatus, and a distinct motion 
of the articular surfaces of the malleus and incus, are visible, 
while the excursions of the long process of the incus are very 
trifling. This is plainly a foreshadowing of Helmholtz's very 
recent description of the mechanism of the articulation of the 
mallcus and incus. As ahcady mentioned, ho compares that 
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articulation with the mechanism of the catch-contrivance inside 
a watch-key. With the excursion inwards, the cog of the malleus 

f:t~~eio~xeact~Yfollm~h~te 0~~~ro~od \v~t t~he i:~~~~~a~~~~a1~Jtse 
however, the cog of the mallcus unhooks itself from that of th~ 
t~Y~i :,,n~J~cin~U~t~sJe~~~pally is moved outwards, the incus 

The relative range of the motion of the sepai:ate bones may 
be ascertained by the method md1cated by me, rn the followin" 
manner. Threads of glass of equal length are fastened to th~ 
mallcus, .incus and stapcs,. and the mc!"brana tymjlani is brought 
mto mot10n by condensation and rarefact10n of au m the external 
meatus. It will then be seen that the sensitive glass lever on 
the malleus executes much greater excursions than that on the 

~h~u;t:;~s t~~~ :~: =~~~!~~~s ~y t;~~ ts1:.'~~d ~~ti~ds la~~;ee~~~ 
proved* that the axes of the ossicula arc not fixed, but movable; 
and I have made the st:;temcnt, that in transmitting the waves 
of sound from the membrana tympani to the labyi·inth, the 
vibrations of the malleus are greater than those of the incus, 
while those of the latter arc again greater than those of the 

st~l~~~·sc assertions have been confirmed by Schmiedckam.t 
Dr. Buck of New York afterwards made use of another method 
to trace the vibrations of the ossicub. It is on the principle of 
Lissajous, based upon the optical examination of the vibration of 
bodies.t Buck fastened starch granules to the ossicula, and ex-

~a:c~~~~~~';.vi~r~~0~t~r~h ':o~~n;s~l~,'\~~h0~~~Ffi:~J'~!d~1~vt\~~ 
microscoge, and which a/jfcare~ as a whitish spot when at rest, 

~hfa~~~icul~u~~ ~'tn~, '~tt~ore~~t~eof~~~~haf~r t~ch~~f ~h~ 
~~n~~~o~~t~~d~~;~~~dh~{ th~e :;d~~~:~~e~ha~~hl' o~~icu)~0:~.~ 
not weighted during the experiment, that the vibrations of the 
malleus a.re twice as strong as those of the incus, and four times 
as strong as those of the stltpes. According to Helmholtz, the 
greatest excursions of the stapes amount to 11~ mm. These 
measurnments are, however, only to be assumed m the case of 
extensive excursions of the ossicula, when they arc brought into 

* Wochcnblatt der GcseUschafl der Aente, No. viii. 1868. 
t Exptrhneiitclle St1ulien zur Physiologie des GehUrorgans. I naugural Dissertation. 

Kiel, 1868. 
! Mach and Kessel (l. c. ) made· use of the same method to ascertain the axes of the 

O$Sicnla during vibrations caused by the sound. Thtiy found that the stapes performc? 

~i~ui:!:.O~~]~~~h:~!~~~j~: a:~~j~~~~S~~: r:~~~Jn~~toft~1~ j:t:i~eVS~J;:~h~~~~~ :u~)C~~~~ 
margin penetrates deeper towards the vestibule than the inferior margin. 

5- 2 
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motion by alternate condensation and rarefaction of the air in 
the external mcatus or in the tympanic cavity. Dunng vibra
tions caused by sound, however, the excursions of the s_tapes arc 
very trifling, and Riemann correctly remarks, that ~vtth weak, 

~~it~t~fs£1,~~le ~~~~~\~l~Le th~~~~st~~~,:rl~l :~1~os~~i~t as not 

by Tire1'!~~~~ ~o t~l~at80~if~~1~0~~~~~:,.y IFJ~~~-a~~i",;3, c~~fc~~~ 
areat excmsions at one side, and small ones at the other. If, 
~ccordino- to the foregoing, the excul"Sion of the vibratio1~s is 
clccrcasc3 as the waves of sound progress through the ossicula 
owing to the bulging in the membrana tympani, their intensity 
is by no means lessened. 

By the mode of articulation of the malleus and the incus, the 
organ of hearing is protected from violent concussions acting upon 
the membrana tympani. When, by a sudden condensation of the 
column of ai.r in the meatus, the membrane with the whole 
ossicular chain is rapidly forced inwards, the violent shock which 

:o~~~~x r~·chg~ro~-1~~ec~a'fy·ii;;!' ;.~,li~~~01~~,'.~shy J~,~ t~~~t':~~~ 
falling upon the convexity of these arches serves to straighten 

~l~~':;,s~~~ t,~'.~:.~1~:·abc~~~c hit~~sof c~~~t~f1;~t:1sc~ f~~-~~te~nin t~~ 
mcus. 

The labp·inth is also protected against cxcessirn nriations ot 
Lressure, due to the sudden entrance of air into the t;-mpanum, 

h~~ill!e~f~::~~~!e:e~t~~~~<lt~~t,%~-~\~b~~1~~~~a~~hl~1!~t;!~ 
while the incus and the stapes follow this motion only in a slight 
dci;ree. 

l'he resistance to the vibration of the ossicula is cttused partly 

~JJ:~~r1~~i~~~:~ai;,;~~\~~~~s;,\',~~~ye~fu~~c fitio~~o~~:~:,:ll~n~~ ~~~ 
tympanic cavity to them. These obstacles arc of the grentcst 
importance in favouring the uniform reception and conduction of 
the waves of sound, which rnry in the duration of thei1· vibration 

~~~~:t~i 1!~~~l~t~~~y w1:1i~h ~~vee 1~~~e~~!~~,~~'.~~~~!~~s~~~!~;,~ 
the tcns10n of the membrantt tympani and that of the ossicub 
is cffoctecl. 

The anomttlics which arise between the tension of the mem-

~[;~~~e~~~~~i i~~~i;h~l;e 0~,~~~a;!~t~~1:r°~~~dto f~t~~~~~ic~) 
closure of the Eustachian tube an increased tension of the 

~~:~'.·a~~~i~);';':~ni l:~is1~ll~~·~d·~~ct!~~r~!s~;{ ~n~~~nt):t'tl~~ 
ossicula. The result of this is an ttbnorma\ increase in the 
obstacles ttnd a hinch-ance in the conduction of sound to the 
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labyrinth. Cases will also occm. where the mcmbrana tympani 
gets thinned :ind atrophied b:i: bcrng o-rnrwcighted on one side for 
a long time, or by extensive c1catncrnl formation, whereby it loses 
its nm·mal degree of tension. Here also the anomaly between the 
tenswn of the membrane and that of the ossicula will cause 
a disturbance of th_c functions. This also holds good with regard 
to those prithologwal processes m the middle ear, where the 
tension of the membrana tymprini is not altered, but where 
obstacles are created by diseased products at the joints of the 
ossicula, or in places where they come in contact with the wali5 
of the tympauic cavity, which produce a hindmnce to the 
conduction of sound. 

in ·~~~1~r~~'.fr1~x0ie~!:~~~~~sti:~~~cl~~ if ,~l;i~h~~~ 1or~~~~Yt~~~~ 
in the explanation of functional disturbances, observed in 
consequence of pathological obstacles to the conduction of sound 
in the middle car. AJ; a point on the ossicula, if fixed by 

fut~~~i1~~c~f?°tb!P~ii~~ti:~s ~va~~e~~t~·:a J~1~~g v~~~~:io~P!~~ 
mcnts by the alteration in the length of this line. The results of 
~~~~~s 'j.~fi~'.~ents, published by me in 1871 (A. f 0. Yo!. vi.), 

1. If the tones of a harmonium arc conducted by means of a 

~h~ec~, ;~~s£~:U~:a~h~~\~;R~~qi!u~ni1~;~~~o~~~~!s ":~~a~;!~~i~;· 
of the vibrations of the ossicula is less with deep tones than with 
high ones above the middle range, while with very high tones the 
intensity decreases again. 

tru2~;~t:v~h~s o:~fct~fa0~~hi~:0astl::ai:;a~~~iJ~t~~~!\sa t~=~~~~~ 
~~~~~~:s ~:i~te th'Z'~~wei~£ ~~~~u:w~cursion of the oscillation 

wi~h :~ ~~~ll b~Iii~f8 ,~!xt~~- ~eht~l:~~J,Y~ifca~t~~~it;e~1h~~~ 
~~~r~~]j~~1~fo~-h~t~~~~~~;ic~;f~:~~e~v~~ht~d ai~li~t! :~~e~a1:e~ 
and an obstacle to the conduction of sow1d is thereby created, 
similar to the exudations and adhesions which have arisen from 
<liscasc of the midcllo ear, the excursion of the vibration is 
considcra,bly diminished. 

wljie 
1!;,~e;;~ic~ia h;fehw~~~~~ed~~s 1~b~~e~~8co:~~,~~~i~~l yt;fa~~~ 

vibration will be observed with high than with deep tones. The 
Yibrations will also be notably less during the speaking of 
words into the meatus, than during tho impact of musical 
tones. 
. These results agree with the disturbances of hc~ring ?bsei:ved 
in patients. Altcmtions on the mcmbrana tympam, as cwatnccs, 
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cnlcificn.tions and perforations, will impa~r the power <?f h.c:iring 
less than pathological products (adhes10ns, anchylos1s) m tho 
ossicub, which diminish their power of vibration. It will also be 
seen, that in such cases high tones a~·o mostly heard b.etter than 
deep ones, and tlrnt the perception of speech 1s more affected than 
that of musical tones . 

. 5. If the membrane is artificially destroyed, tho Yibrntions of 
the malleus become less; but if an artificial mombrnna tympani 
is inserted, and its india-rubber plate is brought into contact 
with tho handle of tho malleus, tho Yibrntions will again become 

stii.01~~~ jingling sounds in the ear, observed by Helmholtz 
:ifter intense concussions, are in my opinion not caused by the 
striking against ea:ch other of the cogs of. tho articulation of the 
malleus and tho 111cus1 but, as my experiments have shown, by 
the whizzing of tho membranes and ligaments of the ossicula; 
for these jingling tones can be produced in tho oar of a dead 

:jre~{ ;~d ~~~e~!t~\~~~gb~~~i~~tifi~'i~1~ ~~~1~f~~~;j'tion of the 

D. PuvSIOLOGv OF THE EliSTACHIAN TUBE. 

It is well known that when the mouth and the nose arc 
closed, air can be forced into the tyml::inic c::ivity by means of a 

t~"'~~~~'~h~~f fc;~~!'d~t~~;~;v'~,rd:hicili1:e i~~~j~<ln~1i!Yv~~~\~~a~ 
experiment. By the condens::ition of air in tho tympanic cavity, 

:i;~cl~in~~~~si11fr~~ :!~~s ~;~t~~·~l~~~t a.ie~~~~t~~~ 1 h~1~d!;~~~c~f 
hearing, especially for deep tones, are brought about. 

A simi lar sensation will be perceived if the act of swallowing is 
llCrformcd when the mouth and nose are closed. But in this 
case the air in the tympanic cavity is not condensed (Toynbee), 

~~:~.%~ i;"s~v~]fo~~~. ~n~r~{~· r~~·~f~~~~~s ol~~· ~~t~~~ls "k:o: ~k~ 
pharynx through the tube to the tympanic cavity. 

If tho nasal orifices arc opened ag,un after the act of swallow-

~~& ~~~l/ili;;~~~:L?~\'~~i~s~~~ ~~t t~}c s~'~ll~~;~~hi~lc:~l~~~~~~n~v;it;~ 
the nasal ontices unclosed. 

This can be simply explained. The Eustachian tube is opened 

~~~0tI~~~~:~~·~r.;:t~o~c~f ~t-~::~:~1~~1 t~~ ~~;~;:~~ c~~;1;~l~~~ci~~ 
tympanic cavity.. lmmccli::itely after the act of swallowing, how
ever, the walls of the tube he agam close together, and tho au· in 
the tympanic cavity r ci':aulS rarefied, while the ::itmosphoric 

affi~~.~~~~e a~~1 ~11J11~~:;;~1~~r~11ot~1~~r 1~~a~f;~)rm~~nI~~:vi~~ ~~di;~ 
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Eustachian tube in the normal state is an :important condition in 

thH~~0~ft=~\~~u~~:dte~=!~i~:,i~~h~t0h1:· ~~ctl~~ml1L~a~~·~::;.otfg~t~~~ 
Eustachian tube, an~ especially whether we c:in understand 
speech, when the conduct10n of sound by means of the external 
meatus and the mcmbrana tympani is excluded (Voltolini de-

~;~~~ d~~~1:/~~si~~~i~i v~ f~~~~!" b~0~~~f oll~:t~h~~~~,f ~~~f'. 
~;s~~:~~~~s0~~ ~~~;·:~~ls~~~':~nfi;~~;~~h,:h~t~~:,::·~,,~dei~:a 
speech at a distance of one meter, has the ear-piece of a hearing
trumpet of the same length inserted into the orifice of the nose, 

;~~so;~:x~~~f~il:,1t~1 o~;0~v1~ ~~~~1~t i~n~r ,t~~;~~j~ 1h:~~1~pe;~~~ 
which he could not understand before, if it is spoken into the 
hearing-trumpet. That many persons can understand whispered 
speech, while others only understand loud speech durin(l' this ex
periment, is due to the tact that the walls of the Eustac11ian tube 
vary individually in respect to the closeness with which they are 
applied to each other. But from this fact the conclusion can by 
no means be drawn that the tube is opeu, as speech can also be 
understood through an india-rubbcr tube, the walls of which lie 
loosely together for a short distance. 

These anatomical observations and experiments give the follow
ing results : 

1. The Eust:ichian tube is not constantly gaping; its llerme
ability varies indiYidually, as in a number of cases a current of air 

~~%,~b~,n~:::r~~~-~~;~~:~~~i~: 1~:t~~i~a~::,~r ~~~~£ J~;l~ti~~;.:~ 
or a powerful expiration with opened or closed nostrils, is neces
sary to make the tube passable for the current of air.* 

2. The Eustachian tube is opened durino- the act of swallowino
ehiefly. by the action of its muscles, especi~lly the abductor tub'~ 
(v. Troltsch),t as is proved by the experinlcnts of Toynbee+ and 
myself. 

3. When the air-pressure in the tympanum exceeds that in the 
pharynx, or vice vei·s<l, eq_ualization of the pressure will be brou«ht 
about by the passage ot air from the one cavity to the oth~r; 
but the passage of air from the former to the latter takes place 
more readily than from the latter to the former. 
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These views, which in the main were advanced by me in 1861 
(l. c.), arc now generally acknowledged as correct. 

K APPLICATIOX TO THE PATHOLOGY OF THE EAR. 

In regard to the p<ithology of the ear, the following considera-

tiTs {:~,~·;~e~i;:::~lli0t;~'?~h~hi~~~~~i:! ~:~;~'is of great import-
ance for the functions of the organ of hearing. If the tu be 
becomes impermeable by swelling of the mucous membrane, 
or b;y accumubtion of secretion, the consequences of the intcr-

~t~t~1~n a~~l ~~ ~;~~'~'J~ c~~i~u· wt'lt:h~~tl~h~c~~~n~;,Jl~~-~~t~ 
Ny exclusion of the air from the tympanum, and consequent rare
faction of the air in that cavity, congestion of its trnsues and 
exudation into it will often follow; and as the external pressure of 
au· preponderates, the membrana tympani and the ossicular chain 
become tensely stretched and forced inwards by it, and partially 
deprived of their power of vibration. 

2. By the opening of the Eustachian tube dming the <ict of 
swallowing, the resistance wbich is opposed to the current of ai.r 
from the pharynx to the tympanic cavity is considerably lessened. 
Where it 1s necessary, therefore, in disease of the middle car, to 
render the tube permeable, and to employ the action of a strong 
cmrcnt of air into the tympanic cavity, the elfoct will be materi
ally increased if during the inflation an act of swallowing is per
formed. 

F. ON THE INFLUENCE OF THE v ARIAT!ONS OF THE AIR-PRESSU!lE 
1N 'flIE TYMPANIC CAVITY UPON THE TENSIOX OF THE 
CONTENTS OF THE LABYRINTH. 

B;y condensation of au· in the tympanic c<ivity during the Yal-

:~~·~~n~J~~1::e~\ a~~n~~io~y of~1h:t~i!~n 0~~ ~:~~~~l~ca~~Y·e~~ 
arises, as well as tingling, and a slight degree of hardness of hear
ing. These anomalies in the function of hearing, caused by vari-

~~1JnA1~f1~~:-b~~~u~~t:b~~~dtk f1~:~d"~i~r;o~a~f' ;~c~~!\~~~~ 
~;l~~~i~~{ la~;~h~;c ti~~~l~-~~:~~~h~~t'~~;b1~~~~ ~~-ea b;~~~t~~~~ 
vibrations chiefly by high tones, was attributed tho fact, tlrnt 

~~:;i;~~=s~~~~e~~l~~.s~~f:~o~~~,~~t~g0~t~ll~~~lf'1fc~.i:e~~~~f Y ft~ 
this cxrlanation, seemingly so very plausible, a very simple 

~f~~1~ifo1l:vo:~fi~Jii°~:~;set:1~~~~ ~~;;,;o~f~~~,:~t!~:il)~: f'~~!i~; 
but must act uniformly in all du·ections upon the walls of the 
cavity. Tho simultaneous pressure upon the e,lastic membrane of 
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;~~ f~~~~~-~~,~·~t~~~clc:~ ;r~~~~~q[,~~t;f~~~oofn~~~ s;~~e~,.~~~ 
contents of the labyrinth, remained disregarded. To proYe that, 

~n~~n~~~~i,~l~~1;0~:~~s~ ;~k~~~:ci:~~i~~ ~c~~~!~~l o~fd!~:e~~~d 
pressw-e in the tympanic cavity, I instituted a number of mano
metrical experiments on fresh human cars (in _Prof. Ludwig's 
l'.'boratory),_ during which (Fig . .44), the condensation andrarcfac
twn of au: m the tympamc cavity were produced by an au·-pump 
connected with the Eustachian tube (c). A manometncal tube, 
partly filled with a solution of carmine (h), was introduced into 
the opened superior semicircular can"l, and fastened herme
t ically. Now, when the air in the tympanic cavity was con-

FIG. 44. 
<i, Externo.l men.tu!'!; b, '£ympa.nic cavity; c, Eustachia.n tube; cl, Vestibule of the 

labyrinth ; e, The superior semicircular canal with the manometrica.l tube intro
duced into it; f, The cochlea with the sea.la. vestibnli and tympani ; g, Fenestra 
rotunda.. 

densecl by compression of the balloon, an outward currntmc of 
the mcmbrana tympani and also a rising of the fluid in the 
manometrical tube m the labyrinth (/•)-positirn fluctuation of 
l!-3 mm.-wcrc observed, while dming rru:efaction a distinct 
fall of the ttuid in the manometer was noticed. If the fenestra 
rotunda is closed by wax, " decrease in the ttuctuation of 

3~~!~/~n ii~/1~~r n;~n~~~ti~~p~~~~ ~-~;it~ke rf1~~~ ~~:~~~la~f~~ 
of the stn.J>Cs ancl incus is severed, an increase in the fluctuation 
of the fluid to the extent of !-1! mm. results in consequence of 
the resistance, which was formerly opposed to the motion in
wards of the st"pcs being removed. 

From these experiments it results: 
1. That by condensation of air in the tympanic cavity, not only 
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docs an oJtemtion in the tension of the membrnna t.)nnpani take 
place, but by sunultancous action on the membrane of the fcncstrn 
rotunda and on the momblc foot-plate of the stapes, tbc pressure 
on the contents of the labyrinth is considerably increased. The 
extremities of the auditory nerve, s~nTotmclecl by the rtuclitory 

~.il'1cl'c~~~;:,~CJ:~~1~~Ys~~~~~f~~sbrf t~~mdcre1~~~ Bi:~~u<l~";:~ic~f 
hardness of hearing can be explained in a similar ~anne1? to the 

j~~aJ~~.~~;1"~%~~ ~~~g~~,~~pt~~~nc;~~~~lt 'J!~~nf~c~~~~t~~c (h;~s~~~~ 
hardness of hearing for deep tones especially occms, while high 
tones can still be heard comparatively well, has to be attributed 
to the altered tension of the membrana tympani; but it must not 
be lost sight of, that at the same time o.lso the structures of the 

~~~~~;~~ ~~~~~~1~R~·~~:et~~~~~~d~0ili"atci~~;~~mb~·~~~~ ,~~h 
greater difficulty m response to deep tones. 

2. That in the aborn experiment ru1 explanation is to be found 
for the snbjcctivc noises and disturbances of the function of 
heru·ing, which so often accompany those diseases of the car in 
which1 by accumulation of serous or mucous exudations, or by 
tho new formation of connective tissue in the tympanic cavit;', 
the two foncstrm of the bbyrinth arc abnormally weighted, or m 

~~~!~s~ht~1c ~~1~f~~~1t~ ~)~)~b~ri·i~~~ b~~1~g ~b~~~~:al~·ein~;·~!~~~ 
Ly the excessive pressme of the foot-plate of the stapcs inwards. 

G. FuxcTJO~ OF THE INTRA-TYMPAxrc hluscLEs. 

Our knowledge hitherto concerning the action of the intra
tympanic muscles relates to the mechanism of the increase anrl 
decrease in the tension of the membrana tympani, and also to 
the regulation of tho intra.-tympanic pressure. Concerning the 
influence of the tension of the membrana tympani upon the per
ception of tones, I have proved (A. f 0. vol. i.) by experiments on 

~l~~~~~:ht~h1 b~ctJ~1s:8be~~ '~~fl~~{~~~o~~i~l~ ~~~: t~~:~r ~:~sa~ad! 
to contract by electrical irritation of the trigeminus in the cranial 
cavity, that1 cspccia.lly during testing with deep tones (tuning-

:~~~~s~f at~~f~~~~ff n~~~~s o!b!~~~v~~{;110tc and a greater distinct-

I have experimentally proved that the action of the tensor is 
not confined only to the membrana tympani, but that it extends 

1~t~\~;~~,;a~r,;~~~.;~~t~1~·i~~~~1~'~1 tte~~i~~~,~~u~h~l ~!~~cl c:,~~~ 
cavity. The tensor tympani increases, therefore, the pressure u1 
the labyrinth. In a number of other experiments I have proved 
that the stapcclius acts antagonistically to the tensor tympani, as 
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it decreases the tension of the membrana t3onpani nnd lessens 
the pressure in the labyrinth (Wiener iJ[edicinol-Ilalle, 1867). 
From examiJrntions conducted hitherto, we can at present only 

~~~a:~:\n~;s~1ses 0~i ~:m~~~ rh~n~~K~;.a[i~~l~ti~n~h~~o~~tio~n~~<l 
tcns10n of the ossicular chain and of the contents of the labyi·inth, 
which are caused by the variable fluctuations in the air-pressure· 
in fact, to regulate the degree of tension of the hearing-

"PJt::;~1sthe first to state, upon the basis of observations on 
myself and on aural patients, the view (A.f 0. vol. iv.) that the 
deafness which occurs during yawning is brought n.bout by a 
simultaneous motion of the tensor tympani. This view was con
firmed by Helmholtz (l. c.). 

Concerning the spontaneous contractions of the tensor tympani, 
Luschka and I advanced at the same time the opinion, that the 
cracking noises in the ear, which many persons can cause spon
taneously, arise by the contraction of the abductor tubro. The 

~~~~·:~;l~n1~e~!n~f;~~e':0~~a~0W~~,~~~~;,fAtht: ~n~~l. ~7~:~ 
!-ucro, ibid. vol. iii.). In a case described by me (A. f 0. vol. iv.), 
mvoluntary as well as spontaneous contractions of the tensor 
were o bservcd in both cars. 



THE DISEASES OF THE CONDUCTING APPARATUS. 

!.-THE DISEASES OF THE MIDDLE EAR. 

GENERU DtV!SION. 

"· A s,,,?'Vey of the Pathological Anatomy of the JlJiddle Ear. 

PATUOLOGJCAL examinations of the car have brought to liaht n.n 
important result during the last few years. li1hile fo~merly 
diseases of the laby:rinth and the auditory nerve were considered 
as the most frequent cause of deafness, it is now an established 
fact, that in the majority of aural cases the site of the primarv 
p:ithological changes which disturb the function is in the middle 
car, and that primary diseases of the auditory ncrrn :ire, on the 
whole, rare. Aflections of the middle car are, therefore, the 
diseases which chiefly interest the practitioner; and from this 
point of view-contrary to the formerly current arrangement
we will commence our study of the cliseases of the ear with a 
description of those aflections. 

The diseases of tho middle car ha.rn thefr origin and seat in its 

~~~Y~~ n;:£:~~r~~~- o;l/~~~;'~h~e f!~t~~~ ~;t~~~~~~'1 {t;1:~J~~ 
endanger the lifo of the mdividual by extension to vital organs 
in its vicinity. The knowledge of these cha.nges is, therefore, of 

~~J' t;~~~~:r~f·t~}~~~~ ~~ft:~1:i~1~;. forms the basis of the diagnosis 

1n~L:1:m1~~r~1~1~fif~1 1~~~~;0~~~1b;~~~1;ni~~eth~:1is ~·~o~~i:~~ti~K 
f~ z~i ::i~ldl~s ~~:~~da;l~e~f ;.~~ul~a~?iu~i~~~:r~,~~~:J. ~h~0~~~~ 
ractcr of inflammations of mucous membranes generally, with 
this clifference, tlrnt in the middle ear condensation of the tissue 
and adhesion of the diseased surfaces to each other take place 
much more frequently. We tind, therefore, hJ1'er;rmia and 
c.rdema1 loosening and excessive swelling of the tissues, due to 
their infiltration with exudation; effusion of free exudation on 
the surface of the diseased membrane in the form of serous, 
mucous or purulent secretion ; and lastly, as secondary products, 
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organized new f?rmations of. co~ectivc tissue, ~evel?pcd in the 
comse of the disease as thwkemngs and proliferations of the 
mucous membrane or bands of connective tissue in the 
middle ear. 

Anatomically as well as clinicall:i: this inflammatory process 
displays great _variety. Its .course _is e1t~1cr acute, subacute, or 
chronic; and It may tcrmmate e1thc_r Ill co_mpletc ?ure a~rl 
recovery of the normal power of hearmg, or m funct10nal dis
turbances of different degrees of severity owir1g to permanent 
pathological changes. 

An attempt has been made to arrange the different forms of 
inflammation in the middle ear by taking as the basis of classiti
cation either the retiology, the aggregate of clinical symptoms, or 
the pathological condition. However, none of these classifica
tions is even tolerably practical ; because the clinical symptoms 
often change while the pathological condition remains the same, 
and because, very often, transitions from one form of inflamma-

;~0!e'.0th~~o~f,:~e adiff~~~~~vfo~·~sTo~e u~£~~;i°on~ti'~:1~h~~d ~~~ t~ 
regarded as different degrees of one process, is based upon the 
last-mentioned fact. The results of pathological examinations 
as well as clinical experience, however, contradict this assump
tion. For, as we will see ln.ter on, certain forms of inflammation 
of the middle en.r show from their commencement so singular a 
character in regard to the clinical cause and result, that that 
assumption seems quite inadmissible. 

Although, as may be seen from the foregoing, there are great 
difficulties in the way of a strict classitication of the forms of the 
middle car infl:immation, still it is necessary for practical purposes, 

~ffe~~l~~~ :t th!:fddF:·~~~i~5gr:~s t:~~~~~, t~~ ~)r::o~~g[~l 
changes have a prominent place, while each group is represented 
by a typical clinwal picture. 

While referring the reader for information on the classification 
of the forms of inflammation of the middle ear to the special 

~~a~1°~~0~/1~~:u~~~~~l~~f2a1e~;~sa~~:~~~~a~~~ii'.0~-c~j~:, ':~~~h 
have to be described next, to mention that from a clinical stand
l'oii1t infl:immations of the middle ear are divided into two great 
groups. In the first the continuity of the membrana tymp:ini is 
not disturbed during the pathological process, while m the 
second, which is ch:iracterizcd by suppurat10n in the middle ear, 
the membrane is perforated. Experience certainly teaches that 

~k~;~al~~c~~;~~s~~d11tt~r;:th~1~~fce~l s~~~~eait;v~o Y,:~~f~;. f~te~~~ 
that this ~vision of these affections seems justified. It also 

:iJ;;~bl;a~1~~~feu~;,~sc~·~:i~~ t~~ i!ou~~s ~l;r~~t~;~~lall?n~~~d 
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here that the inflammations of the middle car, which arc not 
accompanied by a disturbance of the continuity of the membrana 

~~b~:~· ,~EI'c":'is ~/~~,~~ls~~~~{a~~~81f~~t ti~~~,s;.o~eo:s~~dti?~~ 
the treatment.. One of. these forms •. which I _call the exudatory 
and rcsoluulc mflammat10n of. the midclle car, is characterized by 

~~1~:1~~~h~f s~~~~Jkd 0~ck~~cti:i~~tf 01:
0 oP71~~~~~:'lL~~~~tn~r!~l 

anchylosis of the ossicula to the walls of the tympanic caYity or 
anchylosis of the ossicular articulations is generally dc,•clopcd. 
Even although the last-named form originates not un.frcquently 
in an cxudatory inflammation, it exhibits in a number of cases 
from its commencement a peculiarly insidious course, while 
without previous effusion it results in condensation of the con
nective tissue stratum, and gradual fixing of the ossicula, chiefly 
of the stapcs. The distinction of these two forms is important 
to the practitioner in so far as the prognosis is favourable in the 
exudatory forms and unfavourable in tho sclcrotizing forms, while 
their treatment d.iflcrs in many respects. 

A. CJL\NGES IN TUE STRUC'JTRE OF THE DrsEASED LINING MEM

BRANE 01' TUE MIDDLE EAR 

a. Changes in the Epithelial Laye,.. 

The epithelial layer of the lining membrane undergoes many 
changes in disease of the middle ear; its condition being different 
in acute and in chronic inflammation. In acute inflammation 
the epithelium will often be found partly raised off its base by 
exudation, and here and there quite detached; the contents of 
its cells arc opaque and finely granular, and their outlines indis
tinct or obliterated by swelling. 

In chronjc i11flammation, accompanied by free effusion into the 
tympanum, a slight increase in the bulk of the epithelium, and a 
great number of finely granular epithelial cells will be observed 

rh~~;t;h~li}~ to:i~~'~:S~hl~~:-~eu:~~~;~dtion, however, I found 

Most striking are the changes of the epithelial layer in puru
lent perforating otitis media. In this case the epithelium not 
unfrcqucntly loses its ciliated character; and often, especially in 
the course of chronic suppuration, such a considcrnblc increase in 

~~~w~~l~f ~~et~~~t~~h°:1 ~~l~~ tb1:~eit!nt~~~::~~0fs0es~~e~:i°~t::~ 
t~~:.t~~1~ftt~1i~~a;r~~vt~:~ ,~~~h ~~~

0b~ ~!r;~~fi?i~00thsc 'fz=r~?: 
pclliclc or in thick shreds, arc composed of many strata of irre
gular flat cells, or th ex bear the character of . the inferior cylin
drical epithelium, while the deeper cells are u-regularly rounded 
or pyriform. A minute examination of the celli will show that 
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they are often filled with o. finely granular substance,_ mixed with 
roundish, highly refractive, fat-globules: In chron!c alfect1ons 
cholcsterine crystals are often present m the proliferntmg epi
thelial lo.yer, as well as finely QTo.nular pigment, which latter is 
defcosited partly in the cpithcli:t cells, _and partly between ~hem. 

fhe cho.nges in the subepithelio.l tissue occur mostly m the 
vessels and in the connective tissue clements of the limng 
membrane. 

b. Chrmges in the Vessels of the Lining Jliemb!'ane of the },fiddle 
Ecn·. 

Durin" acute inflammo.tion of the middle ear the bloodvessels 
of the fu1ing membrane arc o.ffected similo.rly to those of other 

l~IG. 45.-SECTION Ob' TITE Tu:u1>:~'IEO Mucous i\I&MBRANE 01>' THE POSTEIUOR 'VALi. 
o•· THF. TntPANIC CAVITY IN THE RIGHT E,\R o•· A GmL, 19 YEARS m· AGE, WHO 
Sun'Ell£D SINCE CutLDHOOD },'ROM PURULENT lN•'LAMMATIOX OP THE MIDDLE EAR 
ON BOTH Srn.:s, .......... D WHO Dlt:D o•· ExcEPHAL0·1'11::NlNG1TlS BY EXTENSION Ot' THE 
SUPPL"RATION l'ROM THE LEFT EAn TO THE CnANIAL CAVITY. 

n, Proliferation of the epithelial la.yer; b, Sub-epithelial layer of mucous membrane 
intersperst::d with lymphoid corpuscles with few ramifications of blood vessels; c, 
Deeper l_a.yt>r of the mucous membrane interspersed with highly dilated blood· 
vessels{Hartnack, Obj. 7). 

mucous membranes when inflamed; they seem injected and 
widened, the lo.rge bmnchcs are much twisted, here and there 
bulged out and densely packed with blood-coryuscles. In purn-

~~~r:;;~~lsti~r~ :~~~;~t~i~~- th~,~~a~1~~~g~~~ ~1~1,1;~t~:.~ ~l;~\~ 
more affected tho.n the arterial bro.nchcs, of which there are only 
o. small number. Some of the veins ho.vc a calibre many times 
o.s great as their normal, and, especially along the great nervous 

~~~~~~;;i~;~;s~ hl;~~~cf~u~1~vti~hc~u;;;~1;]~t~u:;·i~d~t~\~r~;·~~~ 
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lining membrane, tb~y for1?1 a dense vascular network, which is 
strongly developed, either m all the layers of the mucous mem
br:ine ~r only ll;i its .deeper ones (Fig. 45). This vascular network 
anscs m the first mstnnce from tbe branches existing in the 
mucous membrane; but there can be no doubt that in cases of 
chronic inflammation it is often increased by newly-formed 
vessels. 

The walls of the bloodvcssels often show changes in structure. 
They arc opaque and thickened, interspersed and pigmented with 

FIG. ~6.-DILATlill NawORK OF LYMPHATIC VESSEr.S l!'i' THE DEEPER LAYERS OF' 

TIU: COVERING m· TUE PnOllONTORY IN A PHTHISICAL PERSON, 27 YEARS OLD, 

WH6 HAD 0TORRHCEA SJNCJ.: CHILDHOOD. (RIGHT EAH.) (Hartnack, Obj. 7.) 

granular exudation or nuclear proliferations, and are often covered 

by1!f::~~~~~1~;:f.:Js~~~1ges of the lymphatic vessels of the lining 
membrane of the middle ear are principally observed in chronic 

f :~!~~·~tfi10~.~:~:~:!br;n!
0~~0~a:~~:, ~::~i:eci~~:!~~1):~: 

formations, provided with lateral cul-de-sacs, the stems of which 
either inter-cross or fonn an anastomosing network (Fig. 46). 
\Vl1en highly magnified, it '~ill be observed that the inner wall of 

~~~~~>l}~d1~~:~k~cfi:-'~£'~v~~l~ a~~vl~~~~ a1;d ~cr~nc1~;:~:~1t"~;.~~s~ 
l;~~~~~~c~ 0i~~· 1~11:,~"; i~~~~rl~~h;~i~~7.cf~·~~~'~o:~1 ~,1~!~~ 

6 



82 CHANGES IN CONNECTIVE TISSUE LAYER OF THE 

without any contents, while in others large quantities of roundish, 
granular lymph-corpuscles arc visible. 

Besides these varicose vascular formations, round or oval cystic 

fib,.~~~s ~~u~~~~~. ~nu:~~];~~ ~~:fta~f ;~~~chs~~~il'f s'im~~~e t~~ 
?£ot~d0~h~:l:sith~~h:t~;li;e i~~~= ~~:et~~ mi:~,~n!~~b~!: 
chiefly near the dilated stems of the lymphatic vessels, or in case 
of excessive hypertrophy of the mucous membrane,* in greater 
numbers and closely packed. In the comse of chronic suppma
tion of the middle ear a growth of connective tissue takes place, 

;::,~~~hr~~~l; t~s ,;~~l:~~:~o~~~~1~siJ t1~, 7t~P;~~t~:~~r~~~ 
lymphatic vessels with lateral, knob-like expansions, and also 
cystic spaces, arc very often found, which correspond in form and 
structme with the above-described formations in the lining 
membrane of the middle em·.t 

The question whether, as regards the above results, we have to 

::~i!~'.·e o;i~~ithat~~;rl~f~~~eaJte;;~ ~:;;~xi!~:~lsv~~dla~Y~~f~ 
spaces, will have to be answered as fo~ows : The vascular forma
t10ns, which occur in the deeper layers of the lining membrane of 

;~:.ci!~~:i:~1~r~r~of~~~;1:!~~~~~el~t:~~~f ~U~~~~gall:'a)~e~~d 
in shape. The cystic formations, on the contrary, as well as the 
passages, which according to my observations occur so often in 
the proliferatiug mucous membrane of the middle ear, have to 
be considered as newly-formed lymphatic vessels. The cystic 
spaces originate either from a constriction in the courne of an 

::~'l~'!i lEJ:p!:~c 0;:~s:~ ~rv~r.:m:::~hl) of a varicose expan-

oft~~e,;:i;:~~e~ •. !~:n1tiu~as':.e~fbl~~;-~~a~\eiu~~!a::r a}f;~: 
ever, m clll'OillC mflammat10n, accompanied by suppuration, the 
nerve-bundles are infiltrated with exudation, and are rendered 
opaque and of a brownish colour, and their contents become 
crumbling, granular, or fatty. The complete absence of the 
;:t~~~!adof the nerve, its outlines only being visible, is very seldom 

c. Pathological Changes in the Connective Tissue Laye,. of the 
Lining Membmne of the Middle Ea?'. 

The connective-tissue elements in the lining of the middle 
ear are affected in different ways by inflammation. In acute in .. 

. * The occurrence of these cystic formations in the diseased lining membrane of the 
nnddle ear wa.s first described by me (Wiener med. Zeitun{J, 1873, No. 9), and was 
confirmed later by Wendt (A.f. Heilk. vol. xiv.). 

t Compare my treatise ZU'r pathologisc/1en Histologie der .3fittelolir·auskleid1m9, 
A.f.0. vol.xi. 
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jlctmmation the exudation penetrates into the connective tissue, 
the Ii brillro of which are separated so as to form a network 
(Wendt). The interstitial exudation appears in this case either 
as a clear fluid with scanty cellular elements and red blood
corpuscles, tho latter especially abundant near the vessels, or else 
the whole stratum of connective tissue will be found infiltrated 

;'.~~,J~~~~::~~ti~~~f ~0\~e~:lla~de~~~-~0!!~·~;:~~ef~~~:l~b~=~Y 
Tho mcreaso m bulk of the connect1vc-tissue elements is one 

of the most important changes of the lining membrane of tho 
middle car, because obstacles to tho conduction of sound are frc
CJ.Uently produced by it, causing permanent disturbance of func
t10n. It appears in numerous forms, either extending over a 
great portion of the middle ear, or circumscribed. 

The inflammatory affection of the lining membrane often leads 
to new formation of connective tissue and to hypertrophy and 
condensation of that already existino-. In consequence of the 
increase in bulk caused thereby, whicfi is accom~'nied either by 

;,:'~v !d~~t~h~ 0!e~l~~~~=~ ~~~~~~. ~~eb~l~~f!usly 0~et~~t=~~~ 
~~ig~isf~dce!~~i0hl~sthr~~;ha~~n~~~~fc:~s ofe~hem:~,~1;:r~r~:~ 
connective t issue, and in this way more firmly adherent to its 
osseous base. 

Proliferation of the connective-tissue elements in the diseased 
lining membrane may occur in all forms of inflammation. It is, 
however, most extreme in purulent perforating inflammation of the 
middle car. The lining membrane appears in this case many 
times its normnl thickness and swollen up either throughout its 
whole extent, or only in cil·cumscribed patches, so that it either 
partially or completely (rarely) fills the tympanic cavity. In this 
way the recess of the fenestrn rotunda as well as the depression 

~e"fj~;{ ~ ~t~ f=~dd~: ti::U1:sareJ~,1~t":~ ~lte~n~J~0t1:~r:c!fo~i; 
met in tho superior portion of the tympanic cavity, where 
malleus, incus and stapes are enveloped by the proliferated 
mucous membrane, and fixed. This inflammatory growth of con
nective tissue often leads to tho development of pedunculated 
new formations, which extend in the form of polypi and granula
tions, and often pass into the external meatus through the defec
tive membrana tympani. 

m:~b~:~0~~°'~~.a~,~~~0~1f ;:~h:ui:~::;e;'~ Slnl~'~lh;~~ 
lymphatic vessels already described, an excessive growth of round 
cells, such as are often found in many polypi or in the granula-

' tion tissue. These are either in isolated groups in the fibrous 
stratum of connective tissue (Wendt),. or they form almost the 
whole intervascular tissue (Fig. 47). 

G-2 
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In a few cases I found the growth of round cells chiefly in the 

~'(K~~~c~~~~~~i~e o:;s~~l~ b~:~u~,r~d.:i~:i. in 'l~~~ s~~'.(.~~~ ~?;'h'! 
mucous membrane, therefore, was smooth, here and there without 
epithelium, or covered by a layer of epithelium several times 
stratified; or it received a finely granular papillous appearance 
(Wendt's polypous hypertrophy) from numerous Yillous or fun"i
form elevations (Fig. 47, c, c'), the tissue of which consisted 

0
of 

the same round cells. 
The excessive growth of round cells mostly occurs with hyper-

}fie. 47.-UPPER HAU' OF A SECTION OJ.' THE HYPERTROPHlED l\Iucocs l\IE)IBRANE 
01'' THE SUPEJUOR \ VAL r. 01'' THE Tn.1PAN1C GAV IT\' m· THE RIGHT EAR, 4 '.MM. 
TH I CK, 1"ll0M A :MAN 42 YE~rns 01'' AGE, \\'HO DIED Qi'' PULMONARY PHTHISJS, 
AND WHO HAD Sm'FERED SINCE CHILDHOOD J.'ROM PURULENT I rffLAMMATION OF 
THE MIDDLE EAR. 

ci., u' Closely packed round cells, of which the whole tissue between the blood''essels 
consists; b, b', Longitudinal and trans,•erse sections of blood,•e.1;sels ; c, Villous 
elevations of the hypertrophied mucous membrane; c' , A fungiform protuberance 
(Hartnack, Obj. 7). 

trophy and tumefaction of the diseased mucous membrane in 

~~1~·ttl~':i':~~~c~~~·l~~~sSl1f~l~~~~l1~~v~~1~!~:e e~;;1:rt~~1h~s ;~d 
thickening of the mucous membrane remain after the suppura
tion has ceased, the round cells are more scanty, and the stratum 
of connective tissue is hypertrophied and condensed, partly by 
increase in bulk of the normal connective tissue, partly by trans
formation of those round cells into fibrous connective tissue. 
The connective tissue is also here and there interspersed with 
enlarged or contracted bloodvessels, with enlarged lymphatic 
canals and cystic spaces, and sometimes coloured in circumscribed 
areas by blackish-brown, granular, star-shaped or flaky pigment. 
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Of special importance in the causation of permanent dis
turbances of the function of hearing is the development of bands 
and. bndgcs of c01mcct1vc tissue, by. which the membrana tym
pam and the ossicufo. are connected ill an abnormal manner with 
each other and with the walls of the tympanic cavity, whereby 
~1~r~~i~~d-conductmg apparatus must partially lose its power of 

These newly-formed bridges and pseuclo-membranes arc de
veloped mostly by mutual contact and adhesion of the prolife
rating growths of connective tissue, cspccia1ly if the surfaces 
which arc in contact arc stripped of their epithelial hyer. They 
mns~ be d.istingu.ished from those ligamentous bridges of con
ncctl\"C tissue which, as I was the first to prove, arc often found 
more or less highly developed extending in the normal cond.ition 

~r~becent~c ~::'~~~it;,t~~f~~~·i;~ca~~si~il~e a~o~~fdc1:l1~ '~~~ 
residuum of tho gelatinous connective tissue filling the tympanic 
cavity during the footal state. On the other hand, however, it is 
probable that many highly-developed, striated structures in 

~,'.~~~0t\ ~:if~f" tt~:~ ~~~i~1\~~~l~~~'~rndlrn~rct~~a~;~~~.0~Jhi~h 
often occur in the normal stntc. 

Not less significant in the causation of important disturbances 
of the function is the increase in bulk and condensation of the 
connective tissue in the mucous membrane covering the inner 

;~~fl~!~~ro:rc:t~b~0 :d~ ca~,0~t~ ~ft:n°~~~~e~t~~~~:;1~~~ds~~ 
tlmnmation, confined to the immediate neighbourhood of the 
foncstr::c of the labyrinth, condensation and contraction of the 

~f 1ili~ct:~~~~~1ssu~n!~;~::a~~':h~;1:0~ :ft~~1 ~1 ti~~:sfo~~~~r~~l o}.a;:h~ 
Hbrillous connective tissue into bright bands, similar to the fibres 
of the membrana tympani, which is considered by Wendt, in 
agreement with Virchow1 as scleroscd connective tissue. In t~esc 
cases the connective tissue is mostly impregnated with calcareous 
salts, stiff and inflexible. These changes frequently lead to 
anchylosis of the crura of the stapcs with t.be niche of tho 
fcnestra ovalis, of the margin of the stapes with tho margin of 
the foncstra ovalis and in rarer cases to condensation of the 
covering of tho membra.na tympani sccundaria. :Moreover the 
condensation of the connective tissue at the points of contact of 
the ossicula with the walls of the tympanic cavity, as well as il1 
the covcru1g of the articulations of the ossicub,. leads to thcu-

ttbRr~~~~·~·~f;1°t1fl~~~~~i~~: ~!· t~h~· J:~~~~ ~~::~~~~~, of the 
midcllc car result in (1) calcification, devclopccl in the course of 
chron.ic affections; (2) tronsforwation into ostcoid tissue, and (:3) 
ossiHcation of the condensed mucous membrane (\Y enclt); also 
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( 4) tuberculosis of tho lining membrane, when it decays into a 
cheesy substance, consisting of frag!Ilcnts of tissue, mo1ccu.l~r 

~ft:tt~s~":i1!l~:t;f,~!b~~~~.(~ls u~i::~~~10~di1~dc~~~;le~fy p~;~:~d 
~~~!(e ":~~elar9;h;~a~l;~~!etlle f~~:<lubi ':aJ~,~f c;~~s c~t~hi~~fcg ;~~~ 
1mration of tho middle car in the comsc of advanced pulmonary 
phthisis. 

Lastly, attention must be drawn to some pathological changes 

:n!~~ o?:E~~i~nd";,'.:~tl~\t~~~~yl!i; oN~i o~~~~j~~~~rt:!~1'Z 
tions, caused by clu·onic inflammation. They arise either in the 
course of an mllammation of the middle ear, accompanied by 
condensation of tho mucous membrane (Zaufal) ; or sometimes 

~:\~~~u~l~~{ i~·a~~:b\~n:~nsm~~bra1~~tho,l?f:r~al I Pf~~~d ~ea:e~~ 
times an anchylosis of the articular surfaces of the malleus 
and incus, without other change in the middle ear, to be the 
cause of a considerable clisturbance in tho function of hearing. 
Tho rare cases of anchylosis of the articulation of the incus and 
the stapes, however, were only observed after chronic purulent 
inflmnmations of the middle ear. But most frequently patho
logical alterations take place in the stapcdio-vcstibular articula
tion in the course of chronic inflammations of the middle ear, 
sometimes also with a perfectly normal state of the lining 

:~1~~'.·~~)·, w~~1h t~~n~~~~sust~~g=~-~L, <~f th;·~~~~=~l!t:t~1fe:~ 
stapes with the margin of the fonestra ovalis, becomes stiff 
and firm by dcgosit of calcarnous salts, by which the stapes loses 
~~,.ti~~~~i, :~m R~;~l~. ~f vibration in the fenestra ovalis either 

W c are indebted to Moos for exact details re"ardini; the 
histological alterations in cases of chronic swelling of the Eusta
chian tube (A. P. A. i1. 0. vol. v.). Their essence is, that all 
the folds of mucous membrane arc partially or completely 
levelled, with the exception of those of the median wall. Tho 
?Pithelium becomes more liable to decay ; the submucous and 
mtera~inous connective tissue is h)'l'ertrophicd, and their pro
longatrons form a connection with the cxti·cmitics of the 

~~~t1~~h:1S~~i~f,~!t'.i~~;ea,Th:h~~~~1:~~ t~~·~1;~;;t~~~~·~y;~i~~c:~ 
thicker, and their form changed ; dilatation of thea· canals occurs 
'.1-8 a _rule only near their rtperturcs. Part of the gland-substance 
is displaced and atrophied by the tendinous exti·emity of the 
hypm·ti·ophicd abductor tubae; in other respects, however, no 
new formation of aci11i takes place. 

:~:p::::;J;~~!:E:'.~::~E~i.H~=~1~}:~;::;;.~~~~~:1i:.'fr:~~~~;;:i~~~~r~,~oi:''!~: 
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In several ears examined by me, where during life a chronic 
suppumtive inflammation of the middle ear had existed, I found 

::£ ~~~t1E~~s{~:~i!~e :;;1~o~~~~~::'v1:.~dc b~ t:: ~~~~~:~~ds J:~~; 
:f~~e~~:\s s,~~igll~d s!T~ha! ~~~:1,i!; ~l~:~:nc~: c~~~is:;eo~ 
secretion and dead epithelial cells, the closed follicles of the so
callcd tonsils of the tube were dilated, the interstitial connective 
tissue greatly hypertrophied, the cartilage cells of the tube fatty 
and partly stained of a browuish colour by a finely granular 
pigment. 

m;.~iidi~~~:::,t~~ th~a~t~c,~h:h:a~~~ t~;~~t~~e 011!; 

:i:im~::lifur~~io~~f t?h~eg ~:~raJeh~f ~1:~1:'~ ~'f;;~f~~~': 
such a high degree, that the cellular spaces are completely filled 
by them. The cells often contain serous, gelatinous, or purulent 
secretion, or thickened cheesy retention-products. 

d. Free Exudation in the J.Iicldle Ecw 

Inflammatory processes in the lining membrane of the middle 
car often lead to the effosion of free exudations into that cavity. 
Accorcling to the degree and the character of the inflammation, 
the exudations present clifforeuces with regard to consistence, 
colour and morphological composition, the knowledge of which is 

imm·t':st ~s th!;:'!:.ob1~;,h;~\fg~f:1~s fi~ft~~~~~~~~;r~~1/£P~:~; 
few pus-corpuscles and exfoliated epithelial cells; 

(2.) As a thick, colloid, syrnpy or tough and viscid mucous 
substance of a yellowish colour, in which pus and mucous 
corpuscles and cxfoliatcd and fatty epithelial cells arc in some
what greater a.buucla.nco than in the serous exudation; 

(3.) As a purulent, yellowish-green, creamy fluid, which is 
principally composed of pus-corpuscles; 

clo(~dy ~~n~o~1~0~f.l,~~~~~! '~~hl~t~~.~~t c~~~~;:; off J~s~~~ifsh; and 
(5.) As fibrinous, hmmorrhagic exudation, but scl~om croupous. 
Besides the above, the exudations frequently contain colomed 

blood-corpuscles, due either to cxtravasat1on through the vascular 
wall, or to ruptum of a blood vessel, also amorphous flakes of pig
ment, cholesterine crystals, vibrionos and fungus-spores. 

cft:i~:~n;:v~c!~~tc~.f~ifysintfn"fl~=~ti:~w~~hc~~~;~,~~~ ~~~~~:~ 
inflammatory phenomena of reaction; the pmnlcnt and the 
muco-purulcnt exudations mostly in acute reactive inflammation 
and in perforating otitis moclin. 
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B. REVIEW o~· TIIE PATIIOLOGICAL BAsrs OF THE OBSTACLES TO 
THE CONDUCTION OF SOUND IN THE MIDDLE EAB. 

If we review the tissue changes of the lining membrane of the 
middle ear, it will be seen that inflammatory processes arc either 
resolved without new formation of tissue, or they leave behind 
them organized, permanent, inflammatory products. In the first 
case the function of hearing will n.gai.n become normal on the 
disappearance of the inflammatory process ( cmable inflammation 
of the middle ear) ; in the second case, however, the disturbance 
of hearing will be the greater, the more serious the obstacle to 
the conduction of sound produced by the inflammatory products, 
i.e., the more firmly the sound-conducting structures are united 
to each other, and to the walls of the tympanic cavity. 

The mernbrana tympani also is often affocted by disease of tbc 
lining membrane of the middle car. Even if its pathological 
alterations, to be described more fully fw:ther on, are of less 
account as l'egards functional ilisorclcrs in general than those 
products of disease which impair the mobility of the ossicula, yet 
they arc of great importance, an ocular inspection of the mem-

~::~~~~ ;~~~)~~~ ~~~:!~fi ~ha~:~~n c~~~s~~ddl~n~!~~.sion to be 
The pathological alterations which take place in the middle 

ear may be tabulated as follows : 

a. Obstacles to the Conduction of Sound by Pathological Change• 
in the J.lfe'nibnmo, Tympani. 

These arc caused by : 
1. Increase in bull< of the mcmbrana tympani produced by

(a) serous infiltration of the membrane; (b) effusion in its layers, 
ending in the formation of abscesses, calcification and ossification; 
(c) formation of granulations, polypous growths or interstitial new 
formation of connective tissue with condensation of the membrane. 
2. Anomalies of tension of the membrana tympani, the tension 
being eith.er increased or decreased. The membrane may be too 

~~,~~~· ~~0m ~~:~;.~~~ceb~~~e f:r:Jmf;~~~ ofb~ea~~~~~t~~~ 
pressure; (b) by retraction of the tendon of the tensor tympani; 
(c) .by abnormal adhesions of the mcmbrana tympani with the 
osswula or with the inner wall of the ty:mpanic cavity; (cl) by 
accumulation of inters ti tin I cxucl"tions, and by deposits on the 
membmna tymparu. 

The. tension of the membrane is lessened-( a) by inflammatory 
softerung; (b) by disturbance of its connections, by rupture, 
perforat10n and losses of substance; (c) by total or partial atrophy 
of its layers, especially of the substantia propria; (d) by cicatrici"l 
formations; (e) by detachment of the mcmbrauc from the handle 
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of the malleus, by severing the articulations of the ossicula or the 
tendon of the tensor tympani. 

b. Pathological Chcinges us Obstacles to the Con<luction of 
Soiincl in the Ossicidw· Chain. · 

1. In the malleus: the obstacles to the conduction of sound 
in the malleus arise in consequence of:-(a) membranous 01· 

osseous union with the superio~· wall of the tymp£mic cavity; (b) 
anchylos1s of the art1culat10n of malleus and rncus; (c) anchylosis 

~;. ;~~h h~h~~t~!e;~c c~0a~h1~S~~~ o~h~h~0~~fo~'.;~~ ~~t~~~~c~f 
the handle of the malleus with the inner wall of the tympanic 
cavity; (e) thickening and rigidity of its axial ligament and of 
its check-bands; (f) retraction of the tendon of the tensor 

;t:,/ch~~n~gti.o~c:i~~s~e~b1~~~~c t;p~nei :Ud~l~l~c~Nonfractme, 
2. In the incus : in consequence of-(a) anchylosis of the 

outer surface of the body of the incus with the outer wall of the 

~he';i:;~ ~~~~~~ ~'£ t~ee sl:fc~:·!o:~~h~g~dcL~~~h~~~d ~~P~~:;r~;~ ~~ 
the inferior angle of the entrance into the mastoid process; (c) 
anchylosis of the long ems of the incus to the membrana 

;~~f;~~~ ~he t~~~ ,Yail'.e(;~,~~~~~a~!o~h~f ~hc'~'~-:~~c~~~tb~t~~~! 
(~1~til~E!tio~·~f s~~p~~~n~1f:;us)7d(eJ~lis1~~~~~~~ufro~fit~h~r~~~R~~ 
tion and its partial destruction. 

3. In the stapes: in consequence of-(a) ligamentous or osseous 
union of its long crus with the walls of the niche of the fenestrn 
ovalis (anchylosis of the crus of the stapes); (b) rigidity of tho 
covering of the tymp£mic cavity of the foot-plate of the stapcs; 
(c) osseous anchylosis of tho margin of the foot-plate of the stapes 
to the margin of the fencstrn oYalis (anchylosis of the foot-plate 
of the stapes); (d) loosening and dislocation of the stapes, and 
destmction of its cmra; (e) retraction of the tendon of the 
stapedius. 

Besides these pathological changes there haYc still to be 
mentioned as obstacles to the conduction of sound in the middle 
enr-(u) the serous, mucous or purulent exudations into tho 
tympanum, or cheesy and cholesterino masses, which impair 01: 
suspencl the power of vibration of the membrana tympani and of 
the. ossicula by clogging them; (b) .growths of connective t.tss.uc, 
which lie on the mombrnna t;~nparu or mute with it, and which 
partly or completely enYclop and fix tho ossicula; (c) anomalies 
of tension of the ossicular chain : and these are amongst the most 
frequent obstacles .in disease of tho middle oar. Very often 
the excessive tcns10n of the cham is a. consequence of an 
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abnormal tension of the membrana tympani, whether thi• has 
arisen by decrease in the prcssme of air in the tympanic cavity 
or by pathological changes of the mcm brane, or by adhesions of 
the same. Olten, however, the abnormal tension of the ossicular 

~;a!~i~~es~"~f°tt brh;~[~~~~d: ~~~ I~~~c~t!f ~1:~~1~r;:~~a;~~~~, 
or by abnormal adhesions. The tension Of the chain will be 
diminished by inflammatory, ulcerative or traumatic loosening or 
separation of its articulations, and also by partial or total canons 
destruction and necrosis of one or more of the ossicula. 

It has been pointed out in the beginning of this chapter, that 

~~~d;~~~crib0c~~l~~1di~~:e~~r ili~~1~l~~st ~ft~!.~n~s~fe J;~~~~:~ 
~::~~~s, ~\!c ~~~er~~~~~~~~a:~~'&s~,t/~tio~ ~fe~t:b~ff~~~:!t~} 
vital organs, consecutive to disease of the mea.tus, a.nd will here 
only mention caries of the osseous walls of the middle ear, where 
the suppuration penetrates towards the cranial cavity and causes 
fatal meningitis or encepha.lo-meningitis; also inflammation of 
the veins in the cranial cavity, not due to caries, especially phle
bitis and tlu·ombosis of the lateral sinus with their consequences; 
as well as those destructive processes in which fatal pymmia 
results from erosion of the transverse sinus; and lastly, the very 
rare erosion of the carotid canal and of the transverse sinus, with 
fatal hromorrhagc from the car.* 

IL-THE PIIYSICAL METHODS OF EXAMINlli'G THE ORGA.c'\' OF 
HEARL.'iG. 

A. THE Ex.Ali[INATJON OF THE EXTERNAL :MEATUS AND OF THE 

ME:'ilBRANA TY?tlPA...'\'l. 

Examination of the external mcatus and of the membrana 
tympani. is indispensable to th;, Jmowleclgc of pathological 

~~~~11~~l ~~ t~~c0~~;~~i~! ~~~~]~1.f·cut{~1 ~ttt1~~,~~~~n:~;~~~~i~s~8a~a 
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?n .the. inside by the. mucous membrane of the tympanic cavity, 
1s m 111t1mate relatwn to the affectwns both of the external 
me~tus and of the middle car. The processes of disease going 
on m the1:n cause chang~s m th? membrana tympani, which may 
be recogmzed by ocular msrect10n, and enable conclusions to be 
drawn as to the pathologica state of the external and middle ears. 
Now, experience shows that the diseases of the middle car most 
fre1u~ntly form the b.asis of fu~ctional disturbance in tbis organ, 

:'em~~:~at~;':l~~r;~o~~1f1~e0~~ee~ 0t~~:tl,~d s~~;~ ~f~h~ela~e;~~ 
of great importance in the diagnosis of affections of the former. 
It must, however, be distinctly noted, that alterations in the 
membrana tympani are observed in a considerable number of 
persons of normal hearing, without the least disturbance of func
tion. These alterations are to be considered as inherent anoma-

~~ded. i~s c~:pl~~~cl~~r~f s°o':
0 tb~t~~~!iic},~Jrt~~ ~~:;,hb,:~ 

tympani is perfectly normal in a considerable number of persons 
whoso hearing is disordered to a high degree. Even though such 
a negative examination is not of the same value as one that 

~e~;lie~~~~~~~I~;!~~ ~~~~~t:n ~k~t ~~~b;~"i:';: ~FtE:°cts~~~~; 
is situated in such cases not near the membru.na tympani, but in 

;~ d:~e:, ~~,;~o~~~r1;~;.~~f,an, either in the inner wall of the 

~hough, as has been said, we can often recognise the natlll'e 
of the pathological chanS'es in the middle ear by the alterations 
in the mcmbrana tymparu, we are never able to draw a conclusion 
as to the degree of functional disturbance from the extent of the 
visible alterations in the membrane; for extensive tissue changes 
in it, such as perforations, cicatrices and calcifications, are often 
accompanied only by a trifling disturbance of hearing, while on 
the contrary, with slight deviations from the normal state of the 
membrana tympani, a high degree of deafness is often observed. 
As <Llready mentioned, disturbances of the function in the case of 

;~·~dt~~~s 0~f t~fse:~d~~l1i~hr ,li;~=ht {h~q:~,~~t~at~~c~ l~!w~~·0~f 
vibration of the ossicula. 

From the oblique position of the membrane, it follows that we 
see it in perspective during ocular examination, and that, there
fore, its patholoo-ical alterations will appear somewhat different 
from what they fii reality arc. For this reason, the result of the 
post-mortem examination sometimes does not agree with the 
state of the mom brane as observed in life, because our estimate 

l:gf!
1
aJ ~~~t~ti~ns0~~,~~v:,;~~:sai~~ 1~!e \~0 p~~~i;n °i;; tf;: obU~~~ 

position. But it must not be forgotten that tlus disagreement 
often has a different cause; for after death the state of the rnem-
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brane frequently appears considerably changed by alterations of 
its blood-contents, by its great?r dxynes_s, or b_y 11'.accratwn. 

The considerable progress m the cliagnosts of the c!tseases of 
the car which has lately been made, IS owmg not only to patho
logical investigations, but also to recent impro;em~nts m the 
methods of examining the membrane. Itard s bivalve ear
specula, formerly in use, and sttll emplo:i:cd by many. surgeons, 
have justly been laid aside on account of then· defectiveness m 
comparison with the more recent ~nd ~ore reliable mst1:uments .. 

The most practical method, which is. now generally m use, is 
v. TrOltsch's examination with tho corneal speculum and a con
cave mirror which serves as reflector. These car-specub., 
invented by Dr. J gnaz Gruber, and modified in shape and size by 

FIG. 48.-\V1LOE's }'1c. 49.-.ERHARD's 
SPECULlill. SPECGLCY. 

0 
0 
0 

l!~IG. 50.-'l'HJ·~ AUTHOR'S 
SrEcuL1rn 01<•VuLcANITE. 

Arlt, Toynbee, Wikle (Fig. 48), and Erhard (Fig. 49), consist of 
metal, with a polished and blackened interior. They are either 
funnel-shaped or like a truncated cone, and have a round or oval 
apertme at their extremity; but this, as well as the shape of the 
speculum, is of little importance. 

Some years ago I proposed the employment of vnlcanite 
instead of metal in the manufacture of the speculum. These 
vulcanitc specula (Fig. 50) have the advantage of being con
siderably lighter-so that they remain in the required position
than those of metal, and also of not producing the unpleasant 
chilly sensation of the polished metal speculum. Then- black 
interior serves to render the surface of the membrane more dis
tinct by contrast, and with judicious illumination the view of the 
membrane will therefore appear clearer than with the same light 
reflected from a polished metal speculum. Besides, injury to the 
lining membrane of the meatus will not take place so easily, even 

~~~~~ui~Ol~~j~~~l :~~~!'~;~ion of the vnlcanitc speculum, as with 

Tho different sizes, 8, G, and 4 mm in diameter at the apertm-c 
(Fig. 50), arc constructed to suit n1.rious meatuses. 

These specula, combined with n. reflecting conc::wc mirror 
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perforated in the centre, 7-8 cm. in diameter and of lQ-1,; 
e:i_n.. focnl distance, give, with sufticicnt light, an accurate 
n ew of the membrana tymparu_, from which the eye of the 
observer is only at a moderate distance; while during examina
tion with the bivalve spccula, the 
eye must remai.n at too great ra 
distance from the object, so as to 
avoid obstructing the light by the 
head. 

Refractive anomalies of the eye, 
which sometimes occur, often neces
sitate the application of corrective 
lenses to obtain a distinct view of 
the membra.na tympani. Persons 
of normal sight and peo\ilc short
sighted to a moderate c egrec do 
not require these lenses. But per
sons with presbyopia or hypermc
tropia must positively use convex 
lenses, as I lrnvc found out by ex
perience in my classes, for most of 
them can see the membrane only 
very indistinctly without a correc
tive lens, while with one suitable 
to the degree of the refractive 
anomaly they not only see the 
membrane distinctly, but also some-

b~~~\i:~f~~e~. co~~:.f!~n~cen":~ ;'h~ 
back of the mil-rot', constructed 
similarly to that in Stcllwags' oph
thl\lrnoscopc. It consists of a semi
circle of vulcanite, furnished with 
a groove for the reception of the 
corrective lens, and capable of being 
removed from the "perturc of the 
mirror by means of a joint fixed to Fw.. 51.-CoxcHE )Irnaon 1'E1t· 
the upper extremity of the handle. ~'ORATED IN TflE CEXTRE, WITH 

l!..,or the product10n of a maO'ni- n ,urnu: (HAu· S1zE). 

fi cd image of the membraM t'.Ym-
pani bi-convex lenses arc used, which by means of a simple 
contrivance, designed \Jy Dr. Auerbach of Hamburg, arc tixed 

~~:~;.~~~e~\sthc':u~'~~a:~~a~c~h~y sf~~~~~u~~ith ~~~c~di~t~~ls;:~;. 
6-.3-7·5 cm. ::\Ioderate enlargements can also be obtau1ed by 
convex lenses of greater focal distance, which arc fixed as aborn 
on the posterior stufacc of the mirror. By magni(ying the mcm
\Jrana tymparu many changes, especially vascular ramitications, 
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small deposits, projections and de1iressions, movable ~xuda~ion 
and air-bubbles 1Il the tympamc cavity, come distrnctly_ rnto v10w. 
Such enlargements are of. value chiefly to persons with hyJ?er
metropia or presbyopia, while short-Sighted people can do with-

ou~~~e:i;:rations on the ear, where.both han_ds arc required for 
manipulation, the best manner of fixrn15 the mm·or to the head ~s 
by Scmelcdcr's frontal band, to which_ the concave mirror is 
fastened by means of a ball-and-socket J01Ilt ill front of the eye of 
the observer. Every mirror can be so constructed that it can be 

used with a handle as well as with 
a frontal band. (To be obtai.ned 
from Leiter, in Vienna.) 

The illumin,.tion of the mcm-

~::d:a1~f"£~;tg~te~~-ct~i e~:~i'ficffi 
t,&~;;., e~~~~iaIT;a~v~~~dl~h-~~ll~~:. 
is that the colour of the membrane 
is more or less altered by it. Ordi
nary daylight, by which the shades 
of colour are perceived in the most 
natural mfinner, is to be preferred 
to all other kinds of light, the best 
form of it being that reflected from 
a white cloud, that from a blue sky 

FI~~;;:-;f :~::iiE~
1

E0~~~F~ ~~~ft t~~mtl~~t, ~~~~;~r~tifsn t~~ 
COIIREC'I'IVE LENS (HAU' SIZE). glanng, but IS sometunes useful 

ro showing exudations in the tym
P"nic cavity which cannot be perceived by ordinary light; in 
this illumin1'tion Lucre proposes the use of a plane m1rror. The 
light used by specialists, however, is greatly a matter of habit, 
some ~referrini the one kind, some the other. Personally I hrefer 
~~)f.~!y~n~~~ur~llltlhtintense, but use an artificial rather t an a 

The position of tKe patient during the examination is of im
portance. The em· which is to be examined must be turned from 

:~f~g~\~~. t!~t i~fl~~-~J· !~fy 'ii,~~ Jl:: l~~!~~v~f ~~;o:x~~:.J 
meat us. 

To insert the speculum into the meatus, it is necessary with 
the left fore and middle fingers to draw the fiuricle a little back
wards and upwards, as also towards the observer, so that the axes 
of the osseous and cartilaginous portions of the meatus, which 

• Brunton's ear-speculum, used especially by English military surgeons, is much more troublesome, on account of the difficulty of concentrating the descending light 
upon the merubrana tympani, than the conical speculum and the concave mirror, 
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form an angle in their natural position, are brouo-ht into a straio-ht 
line, thus rendering a free view of tho m~mbrana tymp~'l.ni 
possible. 

Then the speculum, slightly warmed, is inserted into the carti
laginous mcatus with a slight rotatory movement by means of the 
thumb and forefinger of the nght hand, so far that the hairs 
which obstruct the view are completely tumcd aside. If the in
strument has penetrat~d to the. osseous meatus, which can easily 
be noticed by the shght resistance, any attempt to push it 
farther must be avoided, owing to the violent pain cau~ed by pres
sure upon the nerve_s of this part.* The mu-ror, held m the r ight 
hand, slightly reelinmg on the glabella, ts brought so near the ear 

~~~t0~~ea~a{heof~!!~::!:c~ed ~~~ug~;~~.sh~~~~:.: :~ld~~u~~s~ 
sible to view the meatus an~he membrana tympani at once; to 
view their separate portions one after the other it is therefore 

~~u~ua;;"m~-~~~ ~i~t l~:c~ti';~~~Y~~~~t~h
1:'obbs~~~e~-~e~~!l:u~~ 

also follow through the central aperture.t 
In spite of the exact observance of these instructions we get in 

some cases only an imperfect view of the membrane, in conse
quence of various obstructions, which occur sometimes in the 
cartilaginous, sometimes in the osseous mcatus, and bear the 
character either of normal or of pathological formations. The 
abw1dant growth of hair in the cartilaginous meatus, which ex
tends into the osseous portion, obstructs in the first J?lace the 
examination, in so far as the pushing aside of the hair by the 

~~u~~ec~!~~ i~~:~~v!~i':!oR°:!~Y~ b; w~~';~t~ ;~~~~;{;,~ 
hairs and pressing them to the wall of the meatus. Abundant 
ceruminal deposits are also obstructive, as they either act as 
plugs, or are laid on the walls of the meatus in such thick layers 

~~~~,::r <l:;~~i~ i~t~J~~~<l ~~~~~~::
1~nd T~-~~i:i~:·~r tY t~~ 

use of a vulcanite ear-scoop, or of one of the blades of Guye's 

:~~h~~~1~pe~\~lik~. e~J!~:~dla~~:~~~~~~~~~~~w:~~v~t::~ 
* The introduction of the speculum, especially in old persons, often c::mses n. 

troublesome reflex cough by irritation of the n. auric. vagi. 
t The observer must get used to keeping both eyes open during the ex:amination, 

~1~e~~:vayE.td~~!:~f ~= c1:1~::::t:d !1~~~~1::~:;c~~=~~v~:~r:;~~ii:t~ ~~eam:r~~~ 
gla.ss plate, fixed to a. frontal band, from which the rays of the sun are reflected into 

the meat.us. Eysell recommends for binocular inspection two prisms of a small re

fractive angle (3°-5°), which are inserted between the refle?tor and. the speculum, By 

:~:: ~~llt;~~~~:t!':n:.bsef~:r :~!c~i!;a~;~;io~o~~l~h:•e1:~:;;;~:eafi!:\~,~~~:,a~f 
little advantage to the expert, while difficulties are created for the inexperienced ob. 

~::i~g bfo t~!mi1;~t tii=~~~:S!:rg~ '~~eew:b~~c:~;it!1e~~r!~:s~b~~~~d1!~~~· ~~~e~'5 
prisms into one image. 
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employed, and the quantity and colour of the rays reflected back 
from the promontory. 

cl:;!~ t}~~ ~;~~~·~Jh;f li!~b~~d\1~:~~~;0~1~ili:~!1h~:~c v~~; 
great mfluence upon it; ana ill the dead body, where the natural 
colom· suffers by maceration of the epidermic layers, or by evapora
t10n, the change is such, that no approximately correct conclusion 
as to the real colom can be drawn. The kind of light used clmin~ 
examination has always a considerable influence on its colon~ 
This can easily be confirmed by examining as above the same 
membmne with the lia!'t of a clear blue sky, and then with the 

~~~~t ;ef ,:~~~~~ti~ Le t~~lifu!~1~a~~~~;tf~ ~let~=c~~~~ii~1~:1iu 
fu~ull;h~ ';~~~:~Je~~~ ct~~m;.ro~~~td~~~~~~~~~~~~~t~~~~~'.· o0~· 
the cleil'ree of transparency of the membrane; secoudly, on its clis
tance from the promontory; and, lastly, on the angle of inclu1a
tion to the axis of the meatus; for the more oblique the position 
of the membrane the thicker is the substance tlu·ough which the 

~:~r~h0~~~g:;c:v~!~i1\h~~r~t~~:i~y b~n~~: lh~~f~~!~~k~11b~s~e1~:.ss to 
As the clistance of the clifforent portions of the membrane from 

the inner wall of the tympanic cavity varies considerably, tl1c 
membrane will present in its different parts various col oms with 
the same kind of light. 

The normal colour of the membrnna tympani is best described 
ns a neutral or pea.dy grey, with a slight tinge of light brownish
yellow. The grey is darkest u1 the anterior portion, in the angle 
between the hand.le of the malleus and the cone of light, ancl 
lighter in the posterior portion. The colour of the latter ·hart is 

~~,~h~~i:,~~~~cl ~~d~~:~,~e~h~;r.~~~i~i ~h~n!~rb~~:~. ,~~~i~h'1~ 
~~~~;~~,"c,n}r:~~t~~~:nsJl~n~sf t~h~~~u':u~ b~~;~;~,~~y J1':~/%i 
the handle in the posterior superior quadrant, the lower portion 
of the illuminated long crns of the incus (Figs. 54 and 5.5) is 
often, and the posterior crus of the stapes less frequently, pfainly 
visible if the membrane be transparent. The mcmbmne is also 

~~f,~~t Y~io~~:hh~~'ific b;Hl,~ :'~~~1s:i;~tchb~:~a~:!d ~;~\~~ 
bone-yetlow rays reflected by the promontory. To this colour is 
often added a glimmering h1stre, due to the light rcflcctccl from 
a moist and smooth spot on the mucous membrane of the pro
montory. A pronounced dark spot in the posterior inferior 
quadrant corresponds with the niche of the fcnestra rotunda. 

Besides these varieties in the colour of the normal membrane, 
there arn also some which depend upon age. In childhood the 
membrane often appears greyish, opaque, and dim, but 7ot m1-
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frequently transparent and lustrous; in children, however, the 
rrrey colour of the membrane is often much darker, ancl the pro
~ontory is much more frequently seen shinino- thl'Ough it. 
There are just as often chano-es in old age, whicY1 arc cha.rac
terizecl by a uniformly grey an'a. often lustreless appearance of the 
membrane. 

of t~e t:alfcsJ.~~~\~~~~st~fs%k~~~r~: a~R~~~t~;~r~~~;~ofur~~cs~ 
white, pointed protuberance, catches the eye fast (Figs. 54 and 
55). It is contmuous '~1th the handle, wh1ch, rmbedded m the 
membrane as a yellowish-white stria, extends backwards and 
dO\mwarcls, ending at the mnbo in a greyish, spatular expansion. 

In my Beleuchtungs_bildei· des _T,.01nmelfells (1865) _ I have 
given as the cause of this umbilwal opacity the th1ckerung 

~~ ~1JJ. ~~:~ran;r~~~O:~n~h~a~o~;i~'J°~~ccp~~v~heth~di:~s fi~'.:; 
opacity, ~escribed by him as the 'yellow spot' on the membrane, 
is caused by the anterior surface of the handle of the malleus 
being l'Otated on its axis at an angle of 45°. But that this is 
incorrect can easily be proved by comparing the extent of the 

~~~i~~c~~a1~~fA~Y t~e li!~~:~!t~sor~E~aih~~:illeil"u~h~h~-~~c~~~fe~ 
malleus. If the explanations given by Trautmann were correct, 

~fed,~t~~~c~f.~~!:f :O':t~~:et~:p:i,0ase~ei~teat~~i~~-on T\: 

~!0~h;~';s~i~st~~t~::'if /~'f f ~ci~f:di~-a~{ the;e~aa~~:cs 't~:~ 
a number of examinations during the last few years, I have come 
to the conclusion that this opacity is caused partly by the radiate 
descending fibres of Prussak at the umbo, mail1ly, however, by 
the deposit of small cartilaginous cells round the inferior ex
tremity of the handle of the malleus, and that the extent of the 

~~~~it~e~~f~1~~k~~ ~l~c~izcB~~id~~ ~~~~ ~n;~f~~nt~~a";"~~~~t~ 
Mlterior periphery of the membrane a tcndinous-grey opacity, 
corresponding with the annulus tendincus, which is not tmlikc 
the ai·cus senilis of the cornea. 

The lustre of the mcmbrana tympani is of importance in 
estimating its conclition in so far as in many cases, dming 
movements of the membrane, we can draw conclusions from the 
alteration of, the shape and size of the spot designated 'the 
cone of light, not only as to the state of the membrane itself, but 
also as to the permeability of the Eustachian tube. This sharply
defined and usually triangular spot of light, which exists m 
addition to the delicate lustre spread over the whole smfacc 
(v. Troltsch), is situated in the inferior quadrant of the membrane 

~~;f~x°t!~d~ f~~Ua:·~~0:dd~~:~~~~~!~~~11:1~at ~-of~;,~~:~; ~~1~~~ 
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~~a1~1~~r::~1~s i;~!~!~e~" c~~~·~cs\~~ht~~ :~1~ i~~li!~i~~ :f ~h~~:~~ 
brano to tho mc'1.tus. The . s)iapo of_ this ~right spot varies 
grently, partly on account of differences lll the rnclination of tho 
membrane, partly on account of variations in its curvatme. It 
is often interrupted in its continuity, so that. between its "POX 
n.nd its base there 1s a port10n without reflection; sometimes it 

~l'ct~~te~~vi~~-~,c~to it~eld~': ~t:;as10t~gi;J;~i~~~~i;~~~-~ti~£· th~ 
membmnc; ancl often the anterior portion of the reflection is 
effaced, and only its apex is visible m front of the umbo, as a 
small, irregular, lustrous spot. The knowledge of all these 
v~riet~os in the norma_l state is o~ importance, be?ause they might 
give nse to erroneous rnterprctat10ns of pathological changes. 

Frn. 54.-Non~IAL MEM· FIG. 55.-NomtAL °MEU· 
Bl!ANA TYMl'ANI o~· BRA;>.'A TYi\ll'ANI o~· 

THE RIGHT EAR. TIU: LEPT EAR. 

(Double size.) 

of t~\~t"s "~fi~lc gi~h~s ~t!~0f~ ~ c~~1s~~lc b~ri5~ e~te~~~ ~~~~ 
vexity of the membrane. Although undoubtedly the curvature 
of tho membrane exerts an influence upon the size and form 

~fa~~-is ~Fh~' l~:-i:~cf~a~~~~e~p~h~"1i~1~t~t\~n p~~d~bc:i:ie:br~~i! 
to the ax.is of the me'1.tus, in connection with the concavity 
of the mcmbmne, produced by the handle of the mallcus, as the 
examinations (.A . .f. 0. vol. i.) made by me have shown. 

du~·in~ 0i~;~~~f.;t~~;~dof'tlF~"';~;~:b1~~n~h~;;;:,;11 ~~~ '~~i~~~~~i:~ 
reflection of light in the same spot as in the living ear; by 
moving the eye in different directions this reflection, just as in 
the living, will '1.lter its position very little, because tho axis of 
the mc'1.tus, therefore nearly the axis of our eye, can change very 
little in respect to tho incliirntion of the membrane. If we 
remove the mcatus from the membra1rn tympani in such " 
manner that the 1'1.ttcr simply remains in the osseous grooYo, we 
will, by turnino- the mom brane so that other portions arc placed 
in the position" of the original spot, perceive in all the;'.'..!;ositions 
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a reflection of light which retains almost the same fotm and posi
tion as the original cone of light, but which generally appears 
large, irregular, and ill-defined in the portions behind the handle, 

~~ :!o;~~·~d~vI~1~ ~=~t0f~~~·~~~:rt,'r ~~~·t~~vaturc of this part 
Now comes the question, What causes this spot of light 1 If 

the membrana tympani were a plane surface, no reflection of 
light would arise by its inclination to the meatus, as all the light 
thrown upon it, according to the law of reflection, would be 
reflected back aaainst the anterior inferior wall of the meatus. In 
consequence of the imyard curvature of the. membrane by the trac
tion of the handle of the malleus, the different port10ns of the 
membrane are so altered in theil· inclination that the <mterior 
portion comes to be exactly opposite the axis of our eye, and 
therefore the light which is thrown UJ?On this place is reflected 
into om eye. The correctness of this view can he tested by 

~;\~~h:c1~a\~~~·~f8eh~ru:e%b~:i:bt;!~)a~i~r :o 1~~~:c1~\~fi1 ,~~~~ 
perceived if the membrane is viewed with the mirror in the same 
direction in which the membrana tympani is observed, but a re
flection will at once take place at the spot where the reflection of 
light appears on the membrana tympani, if the central portion of 
the ammal membrane is drnwn or pressed inwards.* 

The form and size of tho cone of light undergo many changes 
in the diseases of the membrana tympani and of the middle ear, 

':r~~~c:,~f n~· t~fe:i~u~·~~~n~~i~o';;~~~e~fu~:e~1s~:can O~pth~·~~~~f~. 
however, these changes of the cone only aid the diagnosis in con
junction with other symptoms, as similar alterations of the cone 
are often observed in persons of normal hearing (Duplay). 

Of most importance in diagnosis are those changes in its form 
which arise by variation of the pressure of air in the tympanic 
cavity, and which in many cases can be used in determining the 
permeability of the Eustachian tube. For if air is pressed into 
the tympanic cavity by means of the Valsalvian experiment, or 
the air in the tympanic cavity is rarefied dming an act of swallow-

~g11r~~\]1 cl~s~~s~~~~dil~n au:':p:~~~~no~~J,!0~~r::~r;~~ ~~~~~i~ ~! 
necessarily the curvature of the membrane must be altered by 
these rapid variations in the pressure of air. If we therefore per
ceive an alteration in the srot of light dming the above-named 
marupulat10ns, we can say with certamty that the tube is perme
able. But we can by no means infer the contrary from an 
absence of change in its form or size, for often not the slightest 

~~I~0~e~·~ t!::pid~:,l";;~Z'11ct~~g~~e~nth~e ;,'.';s~~cs~t;~~. :~i~!~ 
by*~~:;:%~~~~):n o~a:o~~~~~~~. ~~~:di~. A. I 0. vol. i.I and has been confirmed 



NOR:UAL STATE OF T.IIE M.EMBRA~A TYMPANI. 101 

instance, during catheterization, while a manometrical tu be, inserted 
into the meatus, undoubtedly indicates the presence of a chan~o 
in tho cm·vature. 0 

Besides this cone of light, there arc reflections also at other 
places on the mcmbrnna tympani in its normal state; especially 
n faint lustre on the posterior superior portion, and hero and 
there a small rctlcction of light in the depression of Shmpnell's 
membrane. 

cs:t!~t/::!~1n~~ ~~a;~ch~0~:~01~1ro~~~~tl;~"::~1r~~!a~~a0~b;,~:. 
We have here only to add, that our judgment of the dcg1:cc of the 
i11Clination d~uing the inspection ?f the ~nembrane is altogether 
very unccrtam, as we generally estimate Jt to be much less than 
the examination of anatomical preparations show it to be. But 
generally the extent of surface of the membrane will appeai: less, 
tho stronger the membrana tymp=i inclines to tho axis of tho 
mcatus, on account of the perspective diminution in which we sec 

;~~ :~:~::~~~· isB~f~~1~s,i~ft~o~~~~11b~1~h~s ,;fdt~eoFth1:~~~:~,~~ 
meatus in such a way, that with a wide meatus the membrane 
seems to be placed more perpenclicularly than with a narrow 
meat us. 

'.'bJ~; ~~rj~~';ee ~~ \~s0 ~~ho~~~~~a~1~~~~o "{~ .i~~~:~~ci~ ':fltt~r~~~ 
mcliv1duals m the same manner as the rnclinat10n, and our Judg
ment as to tho degree of curvature at tho inspection in tho living 
is also apt to be faulty, as it appears to us less curved inward than 
it is in reality. 

According- to my examinations, tho transparency of tho mcm-

~t~~~~t:~rc~}h~ ~o~~f1~::~;1~nn~u:b:~n~~0b~·a~e~ &~1f:s0itt s~~~~ 
curved·; the more opaque tho membrane, tho more the funncl
shapecl concavity of tho external surface seems to project. This 
can easily be proved by the experiment of examinmg, in a driecl 
prcparat10n of tho organ of hearing, first the transpru:ent mem
braJle by means of a mirror, just as in the living; then tho in
terior surface of tho membrane is painted with a thin coat of white 
paint, and again inspected by means of the mirror from the 
external mea.tus. 

This fact is of im portancc, for I am convincecl that in cases of 
slight opacity even specialists diagnose retraction of the membrana 
tympaw, when such a conclitioif does not exist. The most inl-. 
portant factor in tho diagnosis of a pronounced anomaly of 
curmturo of the membrane is, however, tho position of tho 
handle of tho mallous; we generally infer increased inward 
curvature, the more the inferior extremity of tho handle is moved 
inwards, ancl the shorter it apr.cai·s. But this cannot be lair! 
down as a rule for all cases, as will be seen by-and-by. 
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If we take a general smvey of the foregoing, the following 
normal appearance of the membran" tympani results. At the 
anterior superior pole of the membrane (Figs. 54 and 55) there is 
seen a whitish projecting spot, the short p1'ocess of the ·rnalleus, from 
which there extends backwards, downwards, and towards the 
centre of the membrane a whitish or yellowish process, expanding 
like a spatula at its inferior extremity, the handle of the malleus. 
In front of and below the extre=ty of this hanclie there is 

~i1=~~l~~d1~st b~~c li~·~c:~d f~~.:~rd( ~~k1;10~~.i!~a:~ ~E~;:rd! 
the heri~hcry. The portion of the mcmbran" tympani between 

~J:~ ~~at~s~f ;::e~ll~e~{ ~l~~J~:. s:i°c~ a~h~~~h~l~~t~~~~r ~t~~! 
membrane, is seldom visible as far as the periphery; the portion 
behind the handle, which is separated from the posterior superior 
wall of the mcatus by a lightish-colomed line, more or less 

t~~~~~b~~~~·~"J'£~~J ;,:i~t~v~'Jis~,~~~ ~~!t;: ~;its colom, the 
The examination of the mombrana tympani with Siegle's 

pneumatic speculum has still to be described. This instrument 
(Fig. 56), which is of importance in the diagnosis of the affections 
of the middle car, diffors from the ordinary speculum in having 

~1~'"~i'~n:lx~·0:~t c~~~~ie~~i"c:}e~~~t~~ it'h:r~~~e t~ S~~~fi Y! 
fastened an inclia-rubber tube, fmnishecl with a small balloon. By 
putting a small piece of india-rubber tubing on the encl of the 
speculum, the instrument can be hermetically fixed in the external 
meat us. 

To exam.inc the membrane, the speculum, inserted into the 
meatus, is fixed with the left hand, so that reflection from the 
glass plate docs not interfere wi h the examination. Then the 

:0dtt:~t. tfu~:nio~;~.~~in~~~~L:{ ~e:1~!1~;a~~~ c~~:d~~s:f 1~~J 
~£\~:~i;httk~i~;ll~l~~k~~ ~.~I:~:;~;~ga~~:;i~~~l ;~~~s~~~~ Ii~;~~ 
densat10n of air by )>lowing into the speculum with the mouth is 
unsmtable, as the nmer smface of the glass is dimmed by the 
condensed breath. 

In. the normal_ state, during this method of examination, 

~~:~~=~a~~ 1~~ti~~w~!n t~~c 1~~:U~~~:~ntcltt~n~eri;he~-~serT~~ 
most sti·ikmg sign of the motion is the change in the form of the 
cone o_f light, which becomes considerably smaller dming con
clensat10n . 

. B_ut on close. inspection of the hanclle of the malleus a very 
distmct motron m rt 1s also visible, for dminz condensation either 
its inferior extremity moves downwards and mwarcls, or the whole 
hancUe moves in this direction. This mobility of the handle of 
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the mallcus. undcrgo~s many changes in disease of the middle car 
li?mg lost ctthcr partially or completely by thickening and inflcxi'. 
bility of the membrana tympam, or by ngidity and anchylosis of 
the a!·t1culation of malleus 1'nd mcus, or lastly, by abnormal 
adhes10!1 of the head of the m"llcus to the adjacent walls of the 
tymp=c cavity. 

As Siegle h~ mentioned, the rmcumatic speculum is used with 
most success m cases ~vherc Lt 1s reg.uired to ascertain whether 
tho mcmbrana tympam or some of its parts be adherent to the 
mner wall of the tymp1tmc c"v1ty. Tho examination shows th"t 
those port10ns of tho membrnno which arc 1mitod with the 
opposite w1'll of tho tympanio cavity r?main unmoved dm·ing 

Fm. 56.-PNEU~fATIC EAn·SPECULuu Ob' Srncu:. 

(Speculum!size, balloon :l size.) 

condensation and rnrefaction of air with this instrument, while 
tho portions which arc not adherent exhibit a distinct motion. Jn 
cases of closure of tho Eustachian tube, where tho membrana 

~~f,:f cis c~~~~~ll ~i~~vnf~~:clr~,~y !l~~il~;f~1ti~~e o~~~t.!~~ 
reduced to a minimum, " symptom to which reference will be 
made in detail in tho description of tho pathological changes in 
the Eustachfan tube. 

Tho beh,.viour of the bloodvcsscls in the membrana tympani 
and in the external meatus during this mode of examination is, 
according to my observations, of special interest. For if these 

ar:~~1sc~::c ,~~:;?~~1~~dc~~~~e~;:~~~e~:o~:v~Fttrt~r,zr;~~~~~f~ 
spcetJum ; as soon, however, as the condensation of air ceases, the 
uloodvcsscls quickly till again.• 

l~r:n~~t~c~~~-liil~~~1K'r!:~ecr~t;Ji:fE:~~1~1~~~~s8r:1~d1~/~i~u~J;~i~;. "O~r;,~t~::1k°h:lt
1;~: 

:Berlin, 18,19. C. G. Lincke, J/andb11ch der lheor<:l. wul pract. Ohrc11lteilkunde, 
Leipzig, 1837. J.M. G. Hard, 'J'raili des Maladies elf !!Oreille et cle l'Audilion, 
Paris, 1821. W . R. Wilde, P1·aclical Obsert.'<t.lions on Aural Surycry, London, 1853. 
,V. llau, Ltlirbuch da Oltn11lteilk11nde, Berlin, 1856. J. 'l'oynbee, 1'/ie Diseases of 

~f~~ Ei~:-~J:~~'JXlid; 8~~~1ts~,}Jl1~~k~·1~~~.u11~~ 1·~~~:.11k~~:;f1::;.~,.01~~~f~~~~kZ!;7;,!~ 
Wien. 1866. A. Politzer, Dif' Beleucl1tw1y.J;ilder des 'l'rommf'/fellit, Wien. 1860. 

1:.~::t!0~~!· t£~ 11f~~~!!e o~~~e0l~~~li~~,?e;~;~ i:n.· ~~·i:i~~J~k:;;::iit1 J;rp~:t~~~ 
log ic externr pm· li'olliiL et D11plCLy, Paris, 1874. 
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B. METHODS OF EXA:>UNATION OF THE MIDDLE EAR 

Among the methods of examination of the organ of hearing, the 

:fr~~~s t;a~:,f~rc~~~~~ ~h;r~:~~!tt~la~~1stBhiilie~'~fda~~ 
arc often able to obtain information with regarif' not only to 
the permeability of the Eustachian tube, but also to the presence 
of diseased products in the middle ear, and to the state of the 

i'!~'::~:~~~~ ~ifea~~at!~;t t~t"&e~~iV:~~~n~r~f ~be s:tdJJ~e~~~~ 
~e,;~:~ st~~~l'il,.r:,'~f'~~~p~~~s:cJe~f,~ ;;se~~~~~~;~sg01ti~i'lsei~tf~ 
the tympanic cavity. 

These methods arc : 

b. 6!~~~~:.~~~~:: ~"l}:'~·t~~;chian Tube. 
c. The Method of the Author, so called Politzcr's Method, 

for effecting the Permeability of the Eustachian Tube. 

Before commencing the description of these methods, it is 
advisable, with regard to the estimation of their therapeutic value, 
to make a few remarks about the mechanical action of compressed 
air in diseases of the middle car. 

On the JJiechanical Action, in the Diseases of the JJiiclclle Ea?', of 
Cu1nnts of Afr introclucecl into the l'ympanurn. 

The main pmposc of the methods of examination now about to 
be described is to effect the permeability of the Eustachian tube, 
and to conduct compressed air i.nto the middle ear to remove or 
lessen the obstacles to the conduction of sound, which disturb the 
function of hearing. 

The first effect of a cmrent of air conducted from the pharynx 
to the middle ear is produced in the Eustachian tube, the walls of 
which, lying against each other in the normal state, are forced 
asunder, and its lumen widened. If the tube is obstructed by 
swe~g and redcma of its membrane, or by accumulation of 
secretion, so that the entrance of the tube cannot be made to gape 
by an ac.t of swallowing, the permeability of the canal and the 
commumcat10n between the an· in the tympan.ic cavity and that 
111 the pharynx arc re-established by the mtroduction of a cmrent 
of air .. BJ; tlrn action of this cmTent that part of the secretion 

;;:~~;~~. ,~f,il~':'h~:'f:\~~0sg~~i?~~~:ti~~!fi~f fhef~~~~~l i!nf~r~~~ 
~~~~r%0~~~ tympan.ic cavity, as experiments on the dead body 

The effect of such a cmrcnt of air upon the Eustachian tube is 
by no means momentary or tcmporary1 as many assert; for 
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experience shows that th? constricted tube is often mechanically 
dilated by the pressure of the au on its walls, and the tumcfaction 
of the hypermmic and swollen mucous membrane is lessened or 
quite removed by the action of the air-current, because the blood 
is gradually displaced from the dilated vessels. 

The current of air which penetrates into the tympanic cavity 
through the tube will in the first instance act upon the inner 
surface of the flexible mcmbrana tympani, bulgin:fi it out towards 

~~J=.0~o~!!~~~~~f:i~~~:~~~~ra~~ :~lf:ea al~::dJe~~.:~· a~~ 
the incus and the stapes, will follow this outward movement. 

;\~~·~;~~e~~:i:1~s~h~~1 f[ ;~:y ~~i!e at~~it!~l~~;l~~~a s~re;'~:J 
inwards, and the propagation of sound thereby much hindered, 
the membrana tympani and the ossicula arc forced back into their 
normal position by the introduction of a current of air, if applied 
with sufficient force, and by thus removing the abnormal tension 
of the sound-conducting apparatus, its power of vibration is 
partially or totally re-established. 

t~;~d a~d0:~:n~~sf~:J:\:!1~01:clai~!~~.~~ri;h~1;'~~i,';~~~ 
pressm·o of air, and where hardness of hearing exists in conse
quence of the closure of the Eustachian tube and the rarefaction 
in the middle ear caused thereby, a striking improvement in the 

~:t~·~ge w~ic{~J~c !~~cc T~:'~~:~~~alft~~n:l~~ P;jol~\~l:i'J~~~ifu:'; 
apparatus, which is caused by tightness of the ligaments of the 
ossicula, by retraction of the tendon of the tensor tympani and by 
newly formed bands of connective tissue, stretched out between 

~~i~~fsb~ft~~ ~i~~~~Jh~y°~~~~;~:S~~!~~d~~ jfe~l~fni:::t~~~f 
the air into the midcllc car. For, as the membrana tympani and 
the ossicula move outwards, the tendon of the tensor, which is on 
the stretch, and also those tight ligaments ancl bands, arc 
lengthened, thus producing an increase in the mobility and power 
of vibration of the ossicular chain, and a decrease of the obstacles 
to the conduction of sound.* 

I have already pointed out in the physiological division, as the 
result of a number of my experiments (p. 73), that the current of air 

~h!et~~~~1~;~.l~~~ tfr~~~:~~e:~~~~~~~;~~i;~~F,1bel~~l~~0 th~t ~~~~la~~~ 
upon the fonestrm rotunda and ovalis. If, therefore, the tissues 
closing these foncstne have become inflexible through inflam
matory thickening, they will become relaxed and more mobile by 

tii~~~;:~:~iig;:;,f Ii:~:~lf~lJ~~?~;1:~~.f J~~;~~f<~E~~=~~:g:,~JF~~t~ 
fore, exposed to the fir.it shock of the entering current of air. 
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mucl~ inclined forwards and sideways during the operation. The 
position of the tube 1s thus changed, so that the ostium tymp. 

!~~~tl~s ,f;:~c~~?a~·~~~~~l ~f,:~:,i·~:h:clt~~e t~,~~ui~ E~~~·~d,gfl:~~ 
can gravitate from the tympanic cavity into the naso-pharynx. 

If, then, a cure is effected by the frequent propulsion of au: in a 
number of cases, where the exudation cannot be mechanically 
removed by the cuITcnt, it is simply clue to the aLsorption of the 
secretion in consequence of the re-establishment of the normal 

ti~~~d'.°~h~fa~iris ~ar~~~c1tfn'lb~~~~:~~ c!~f:~ ~~~~e~]~,::::~r 
the Eustachian tube in affoctions of the midcllc car, combined 
with swelling and hyper-secretion. Hence the blood and lym
phatic vessels of the mucous membrane of the cavity will be under 
a subnormal pressm·c of air, a condition which is favourable to 
the cxucbtion of fluid from the vessels into the tympanic cavity. 
Zaufal, who confirms this opinion, first advanced by me,* cor
rectly describes this process as in a number of cases hycfrops ex 
'l.'llCUO. 

I am of opinion that by propelling air into the tympauic cavity 
in these cases, the circu lation in the blood and lymphatic vessels 
again becomes normal on the re-establishment of the normal air
prcssurc, and thus the absorption of the secretion is effected. I 
formed this opinion from the observation of cases where an acute 
inflammation of the midcllc car, accompanied by marked injection 

~1~~r~t~~~~b0~rt~~n~~~~~~~l~v~l:P::iin~~~~s~~~dJ,;ah~~.~~~ 
distance was observed previous to the treatment. If in such 
cases a current of air is conducted into the middle car, not only 
will a considerable improvement in the hearing immediately take 
place, but also a noticeable change in the mcmbrana tympani will 
be observed during the following clays, while the improvement in 
the hearing makes still further progress after the rel.'eated intro
duction of air. First the injected racliating vessels clisappear, and 
then the peripheral vascular wreath ; the membrane becomes 

1~a~~;J;,~~~~f~~~:~~t~1~~·~~~~n1~;~~"tj~:a:!~:,~~~ ~~~1~:·~~;~i~~d 
its normal appearance. 

It is sufficiently clear from these observations that the exuda
tions lying in the tympanic cavity in cases of closure of the tube, 
together with the abnormally decreased air-pressure, keep up the 
l1ypcriumia in the middle car, as the clilatcd vessels of the external 
surface of the membranit tympani prove. The speedy clisappear
ancc of a hyperremia which has existed for some tune, and of hard
ness of hcarmg after air has been injected sc,·cral time~ into the 
tympanic c•wity, demonstrate the farnurablc ctlect of the air-

* WocMnblalt der Gcs. cl . .Ao-ztc, Xovember Ii, 1861!1 ~o. 46. 



108 J\lECHAi.~ICAL ACTIOX OF INFLATION OF THE TYMP.A. ..... 'WM. 

~h'~'~i~Kle b~:.~~~~ :~z~t:o::~~r~;~~¥~~,~~~~1<l;;i~~ circulation in 
The cffoct of the propulsion of air into the middle ear with a 

perforated membrana tympani is essentially ditforent from the 
results hitherto discussed. For, as the current of air, entenng 
through the Eustachian tube, escapes through the perforation, 
the secretion deposited in the tube and in the tympanic cavity 
will be forced immediately through the aperture in the membrane 
into the external meatus, and pus and mucus are in this manner 
removed from the middle ear. The current of air has the same 
effect in cases of exudation in the middle ear, where the mem
brana tympani bas been artificially perforated. 

w~~h c~s~~,~~cf~~f~~~:~!o~\u?L~~c tl~~e~~~';t~c~"~1~dt~~:n:x~;r1~~ 
meatus is not without influence on the position of the ossicula, 

~~rr~,'.!~i.~; L;1i::~~~i;~1~n~c t!!ddf:~~:·~irn ~~~i;~I,. ~~~t, ii~ 
forced inwards, and the conduction of sound is thereby impeded, 
chiefly; by the stapcs. Even if the air, which rushes through 
the Eustachian tube, escapes into the external mcatus, the cur
rent acts also at the same time upon the internal surface of the 
remnant of the membrane, aud forces it and the ossicula outward 
into an approxim'1tely normal position. 

Some time ago tho assertion was made that in perforating 
inflammation of the midcllc e'1r, the current of air, penetrating 

~h~o !:t~tci~:H~c c]):.itlti~l~~~f~~d ta ~~1l~~)t h~~c';,t~~~dn~o 
numerous experiments on the dead body, that, especially with 
the application of strong currents of air, the secretion in the 
tympanic cavity is always propelled into the external meatus, 
and never into the mastoid process.* 

a. 'l'he Yalsalvian Experiment. 

The Valsalvian experiment consists in condensincr the air in 
the naso-pbarynx by a strong act of expiration, performed with 
closed mouth and nostrils. By this means the walls of the 

* Joseph Gruber made the assertion that in perfor.'.l.ting inflammation of the middle 

t{8i1Jil{1 
~!~:~ cS::t:!~ctonly that the presence of pus in the mastoid cells does not of itself 
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Eustachian tube are forced asunder, and the condensed air is 
prorelled into the tympanic cavity. 

'.lo estimate the diagnostic and thernpeutie value of this experi-

cl0ft~ ~r~~s~~r~~s=:r~~::~1~d mb~~b~ fC:a~~n:i~1~1~~. :~dutat~: ~~~~~ 
the obstructions which oppose the entrance of air into the 
middle ear. 

In the first place, it is important to mention that the m:1110-

:~~·;'.~l~~~~~~-~g~ff~ft~~e \'IcJ~i~u~tl~~di~~ci1&~7i~tev:~~ 
~~d£:1 ri,;~ ~h~<lr~~p~b':~rr;, rr:.<l~l::, · an~:!~~ ~~~sY~~~~~!; i~~ 
in weakly persons than in robust individuals. Waldenbmg's 
experiments prove also that there is a considerable difference in 
the amount of the expiratory pressure in the two sexes, as in 
ma.les it amounts on an average to 100-130 mm., in females to 
70-110 mm., as indicated by the quicksilver colurrm. 

During the execution of the Valsalvian experiment the obstruc-

~~;:an~.~:~e t~it~~e~J'~:·:~tl; ;: ~~ fc~~ta~J1~a1;Y~~,\',~~~:-t1~f i~ 
~~~:ol~g~~~]dl~i~~~~ha~t t~~s,:a1Ji~a~{ ~~;nlc,~~~~t~a~1u~1~e t: 
~~~~~r~al,li~~~e~\~;u~Z,:fspli;~!oc~~cl~~t~e~;r~~s~~!~~~~~ 
sary to force the air through the tube into the tympanic cavity 
must, therefore, be gre:iter the closer the walls of the tube are in 
contact, while the muscles of the tube are at rest. A consider
able hindrance to the current of air is the membrana tympani. 
itself, and the pressme which is required to overcome the tension 
of the membrane and to bulge it forwards towards the meatus 
is, in my opinion, not inconsiderable. For this assumption is 

~~~~~,~~~f'~h~0:!~%~1~1;~~c~~~~rj'.;~:na 0t;~o~! ~h':se: w1~c!I 
~~;~;lsth~h~~1:a1~:~e~x~~~'.~~~~i~ully~c~~t~hP~:St~?si;fu~~u~~ 
force air into the middle eru.- than in cases with n.n intact mem
brane, bec<iuse the resistance of the membrane is removed by the 
gap which has been made in it. 

A. Hartmann sayst that by experimenting on a considerable 
number of persons of normal hearing, he has ascertained by the 
m:inometer the amount of pressme which is required during the 
Valsalvian experinlent to bulge forward the membrana tympani.. 
He finds that on an average a pressure of 20-40 mm. Hg. 
suffices for this purpose. Accordingly, it might be assumed that 

* Compare lllY treatise, Ueber traumatMclte Trommelfellritptm·en, Wien. Med. 
Woclw1schrift, I872. . . . r• , t Ueber die Lujtclouche mul i!tre Anwendimy m der Oli1·enhetlkunde, T trcltow -~ 
A.rclt., vol. !xx. 
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the V alsalvian experiment in a normal organ of hearing should 
succeed without exception with less than the minimum expiratory 
pressme. But cxpcncncc shows that the Valsalvian experiment 
aoes not succeed in many individuals with normal ears. Tho 
reason of this lies partly in the fact tha~ the expiratory pressure 
produced is msufficicnt to force the all' mto the middle ear, but 
principally in the inability of many persons, especially children 
and old people, to execute the Valsalvian experiment at all. 

The entrance of air· into the tympanic cavity dming tbe Val-

~;;~nr~:r:1!ftta~ai~:eafi~~~l~~~ninsl[r~~~ ~!~eb~~~b~f~ 
normal ear be inspected during the Yalsalvian experiment, an 
outward cmvatme of the portions situated between the handle 
of the malleus and the periphery will be seen. The change in 
the form of the cone of light will specially attract attention; as 
a rule it is shortened and narrowed, and in some rare cases even 

~:~~!~e~~i~n~~~~~;-im~~s ~'~~~~~t!"tt~c ~~,;~l~;i;~e ;'h~e ~t.li~~~ 
f :~r~~~e~, tt~wi~: i~[~'.1~0:~1::!~n~uk~;~ tl~;~ a~Yt:~h::;:~~ 
and the degree of permeability of the Eustachian tube. 

The air which penetrates into the tympanic cavity produces 
a noise in the imddle car, which can be perceived either by 
blacing the amicle immediately to the concha of the person 

ti~~g t~1~~mt~~~~~~~~l de::~~J"'~;ti~~;i,:nerlt b~o~~s~s~~18~fil~~ 
india-rubber tube 80 cm. in length, furnished at its ends with 
tubular olive-shaped nozzles for insertion into the meatuses. 
As a precaution, the surgeon will do well to mark the nozzle 
which is intended for his own ear, and every time to cleanse, or 
even change, the nozzle which has been inserted into the meatus 
of the patient, remembering thrtt purulent secretions, especially 
from persons with general syphilis, arc infectious. 

am'f!:t~':is~f1~l;~0~i~~~ ~~~,'.11!J'~~!:~~e~~ ~1llit~a~~e;t~~~ ~~~ 
necessary. It serves not only to indicate whether air or fluid has 
entered the middle ear, but also not unfrequcntly to determine, 
by attentwn to a series of sounds caused by the entering air, the 
dcgi·ee of permeability of tho Eustachian tube, the presence of 
pathological products in the middle ear, and the state of the 
mcmbrana tympani. 

The rush of air· into the tympanic cavity during the Yalsalvian 
expenment produces a short puffing sound, similar to that which 
is caused by forcing asunder the moderately compressed lips by 

:li~h~e!u~·~!,~.a~~,~~cd'1(;1)~h~0h~~~ti~:h~f1~h~ ~;.t1~ tb1~eEt~s~~clJa~ 
tube, which is generally called the sound of the concussion of the 
ail: on the membrana tympani, is produced by the rapid outward 
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movement of the portions of the membrane situated between the 
handle of the malleus and the periphery, as I have ascertained by 
numerous experiments made on fresh ears. The sound is there
fore caused by the movement of the membrane itself, and not by 
its concussion by the air, and it should for this reason be more 
correctly described as the sound caused by the bulgiog out of the 
membrane. 

While the Yalsalvian experiment in normal ears often fails to 
effect the entrance of air ioto the middle ear, it does so still more 

~;~~~n;l~fi~h~h::;~;~:~~~;,,h~;~·;n;:£nili!0E~~t~~hita:i~~b~~~!;~~ 
~~t~:1;~~·bthoce1:!n~=~·~i~1al8p~~;:~.~c(~~:r~~f!g11~~0~)1~arJ':i~~} 
state 20-40 mm.) was increased to 100-120 before the Valsalvian 
experiment was successful. A still more considerable increase in 

~!~~J1~;8~h: ~i~ldl~ll~~~ i~c~~:~~~~~seb~0~,~~~~~i;11~~l ~~~r:~~~1~ 
As they arc generally combined with a tumid state of the mucous 
membrane of the tu ho, and therefore with strictme of the isthmus 
tubre, such an obstruction to the entering current of air is offered 
as is often iocapahlc of bciog overcome by the greatest expiratory 
prcssm·c. 

This is especially the case in that group of affections of the 
middle ear which run their comsc without perforation of the 

~~:~~ac~a o~e~I'd't;, ti~~ :~:~J~~ufn~th;~~.~~~;~<lt~~~~tl~~e~t~~~ 
;;;\~cft~is:a;·0 J::;~~n~ht:ev~'l:~h:l~~1 °!x~~~·i~~:;~nt ~}h~~ ~~~;~~ 
principally of accumulated secretion m the middle ear, great 
tension of the memhrana tympani, and the greater adhesion of 
the walls of the Eustachian tu hes, caused by rarefaction of air io 
the tympanic cavity. 

For special mention has ahcady been made of the fact, that the 
air in the middle ear is rarefied in consequence of the impermea
bility of the tube, and of the interruption to the communication 
between the pharynx and the tympanum. Hence, on the one 
hand, the memhrana tympani is pressed inwards by the external 
air as far as the elasticity of the fibrous layers of the membrane 
permits ; on the other hand, the membranous portion of the tube 
ts, for the same reason, pressed closely to its cartilaginous portion 
from the direction of the pharynx, and the resistance in the tube 
is thereby considerably increased. 

However, in that group of the affections of the middle ear 
where the mcmbrana tympani is perforated, the Valsalvian experi
ment may be much more frequently used as a means of diagnosis. 
For here the resistance of the membrane has ceased; a counter
openin!( has been made into the tympanic cavity, which con
s1dcrab)y facilitates the entrance of a current of air through the 
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tube into the tympanum. But although in such cases the hissing 
noise made by the ex.it of the air from the tympanum is often 
heard during the Valsalvian _experiment, there is a considerable 
number of cases where, m spite of the eXIStence of a perforat10n, 
the air cannot be pressed into the ear even with forced expiration. 
This is specially the case where the mucous membrane of the 
Eustachian tube is much swollen, or where obstructions are 
created by granulations and inspissated secretion in the tympanic 
cavity or in the external_ n;ieatus. Therefore, if no hissing noise 
is heard, it must not be mferred that the membrana tympam is 
not perforated. 

From this description of the mechanical action of the Valsalvian 
experiment it will be seen that it is insufficient as a means of 
diamosis in cnses of great resistance in the middle ear ; to this 
the~e arc exceptions. There are some cases in which both cathe
tcrism and my method fail to effect the entrance of air into the 
tympanmn, while the Valsalvian experiment, a much weaker 
force, succeeds. Hartmann is of opinion th:it the obstacle pre-

E1~::a~~a~h~ub~s~:Jf b0: ;'.ia:~ ~~.~~~u:,i~~~e~f ~~~~ll~~v't,~nt~~~ 
during the Valsalvian experiment, when the muscles of the tube 
are at rest. This, however, does not suffice to explain the above 
fact ; for much more general! y, in cases of evident accumulation 
of secretion in the tube, the Valsalvian experiment fails, while 
my method succeeds. We must therefore assume that in those 
rare cases other agencies, which we cannot at present define, work 

~~t~tte~~-es~~!i; ~:~~s;~~~sf~~ 11,~-~~~~~t~~=p:·~=s~~~t~~~~~ 
ally increasing, than by cunents of air of greater force. 

a ~~!~U:,f 1di'a~n~~ ¥: [~,~~~~~~\ tft~~;js~:t~~. ~d,e~:~~~~~ 
less, it can be used in a great number of cases. If it give a 
positive result, we may, generally speaking, infer that the 
mechanical obstruction in the Eustachian tube is slight; if, how
ever, it give a negative result, we may assume that the mem-

~~~~ %"1t1hcni E~~s~~~~;~c~ut~ e~~n els~;~~·~;~d;: ~~a:;d~~t~~~~ 
From m_y experience, these results arc o_f no slight importance in 
proros1s, for m 111flamrnat10ns of the nucldle ear, accompanied by 

~£~~'.:'~a~h~l~~~~~~i~h~~~~!~~['~~i~h~ ~~?:i~d b~ .io~~dla~~:~~!! 
in those cases where the permeability of the tube can be effected 
by the Valsalvian experiment, than in those in which tho appli
cation of the catheter or of my method is necessary. The ex
amination of the middle car should therefore always be com
menced with the Valsalvian experiment, to be followed by my 
method and by catheterism. 

The therapeutic value of the Valsalvian experiment will be 
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discussed in the division in which the effects of the methods 
enumerated at the eo=encement of this division are compared. 

A method remains to be mentioned which was recommended 
by Toynbee as a diagnostic expedient, and is called Toynbee's 
experiment .. According. to.Toynbee, the ~ct of swallowing with 
dosed nostnls causes a fcehng of fulness m the ear, referred by 
him to condensat1on of air m the tympannm. I lrnve experi-

:~~;~~~~b)~o;~~f~~~:g~'f° ah: ~1fh~h~J~~ r~~~c;~~~~<l:d'~~e~h~ 
beginning only of the act of swallowing by a moderate con
densation. 

If a normal ea1· be auscultated during the execution of this 
experiment, a peculiar cracking s0tmcl will certainly often be 
heard, which is not generally perceived when the Eustachian tube 

~~ni~tf~'.~~f;bi~Js~~0ede~~·· tb~0 f~c~~h~~ic t~~luc~·a~L~~s i:i~tc~~ 
~~fse~~,'Jlt\~l~vii~i,P~~Pl,~;~;~~~~~u;~b~~rs, while, on the other hand, 

<li;~~~:&e~~0~~~~:bm~;~ratl~c tt'~ft~~t~~~1~~~! ~;~'~,~s~hii·~ 
experiment. In the normal ear an inward movement of tho 

~:·~f· l},~r~~~c 0~f \?;h~~:illb~~1fr·:~~~j~ ~~~r~e~~a~ft~n~h;~~~ 
ever, not the slightest movement of the membrane will be per
ceptible. But in pathological states, permeability of the tube 
must by no means be inferred from a motion of the mcmbrana 

z;g;1:~d ei~~~;~Jj~~~se;1~1~~~~u!~, ~~Cle~!~~· ilie iJr~~e:~t~;~,~~ 
(Belruchtungsbilde,. des 1'1·oinrne((ells, 1865, p. 140), the change 
in the position of the Eustachian tube during the act of swallow
ing is of itst;lf sufficient to create a motion of the air, and a loco
motion of the secretion in the tympanic ci\vity, as also a move
ment of the pathologically changed membrane, without the 
Eustachian canal having been opened. 

b. Cctthete,.ism of the Eiistctchfrin Tube. 

Cathctcrism of the Eustachian tube consists in the introduction 
<Of a Eustachian catheter through the nose, or more rarely 
tluough the mouth, into the tube. This is one of the most im
portant operations performed in the diseases of the car. For not 
on! y does the catheter give more reliable information as to the 
state of the middle ear than the other methods of examination, 
but it is also quite indispensable as a means of conducting 

g~n~~~~~c~~ii~l ~~~1~f s ~~~l~~f o~~~~~~i1~:1' !~1' ~::~~I~~~~l~s;:e~r 
the topographical relations of the ostium pharyngcum tub:e. 

8 
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\\" e will, therefore, describe the an<ttomical relations of the naso
pharynx, which have to be considered during catheterism, before 
entering on the details of the method. 

l. Topogmphical Relations of the Pha,.yngeal Oi·ifice of the 
Eiistachian Tiibe. 

The pharyngeal orifice of the Eustachian tube (Fig .. 57) is 
situated in the lateral wall of the pharynx, on a level with the 

~~ri~~~fald~~~~;~fo~~:o~,~i~;~~ in!~~i~~1:Kon5~~1~~~;.d/t '~l~I~hn\~ 
bordered in front by an ill-defined swelling; above and behind, 

hoB=~~~~~~l~es~~~~;·i~::Jipli~a\~:c;~~fe;f~;~~~f1 ~feth~~~ki;ux 
there is a depression, Roscnmiiller's cavity (g), which is rich in 
glandular tissue. and subject t~ great individual variations ~ 
size. In consequence of chrome pharyngeal catarrh, a cystic 
hypertrophy of the closed mucous glands, their amalgamation 
with the or1gina1ly existing depressions of the mucous membrane 

~~n~f;8of~~~c~c:i~ ~~\~~~h~l~ o~:~~~r~~e of~~:h~:~~is~~-i~g:~~~~ 
times rendered difticult, especially when the operator allows the 
bmk of the catheter to become entangled in these bands. 

The distance of the orifice of the tube from the posterior 
pharyngeal wall will, therefore, not only vary in different indi
Yiduals (according to L. Mayer it amounts on an average to 
I·S cm.), but it will also depend on the degree of swelling of the 
mucous membrane of the pharynx. For this reason it is impos
sible to employ the distance between the orifice of the tube and 
the posterior wall of the pharynx as a safe guide in the introduc
tion of the catheter. 

Below the orifice of the tube is the velum pafati (e), which in 
the living arches upwards <tboYe the levd of the hard palate. 
The muscles which enter it from the tube mu! from the palatine 
arches give to it a considerable degree of mobility. Every move
ment of the velum palati has associated with it a movement in 
the Eustachian tube, and the posterior extremity of a catheter 
tmdergoes a perceptible ch<tnge of position <tt every motion of the 
soft palate, 1£ the catheter either come into contact with the 
ye]mn or be introduced into the tube. 

The velum . palati has a high degree of tension anrl power of 
resistance owmg to the musCies of the Eustachian tube and tl1e 
pharynx, and the beak of the catheter meets with some opposi
tion at the soft palate during its rotation. This resistance is 
much greater during respirat1011 through the nose, when the 
velum. is _elevated, than during respiration through the mouth, 
when it hes considerably lower. Durmg catheterism the p<ttient 
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should, therefore, always breathe through the mouth, because the 
contact of the catheter with the clcv'1ted soft palate causes an 
unpleasant sensation. 

In the nasal cavity, lyinf in front of the Eustachian tube, the 

~~~i~ 1c~~~r,t~~~es T~~ ~u~e~l~t1~\;~~~/~~n!h(c) ;:s~~~~~P;:'nd 
narrow, while the middle (b), and especially the inferior (ci) spongy 

~~~~~· Jh~t:~m~~~a\:~~ ~~: t~~~~l n~~:\t;;;eat~:~~~/~vehfcha~~~ 
lower is of special importance in catheterism. 

Fm. 5i.-VERTICAL SEcrrrON" m· THE :r-,~,\;;O-PHARYNX WITH THE CATHETER INTUO· 

DUCEO JNTO THE EusTACUIAN TUDE. 

CL, Inferior spongy bone ; b, l\[iddle spongy bone; c, Superior spongy bone; d, Hard 
pa.late; e, Velum palati; f. Posterior pharyngeal wall; g, Rosenmiiller's ca.vity; 
lt,PosteriorlipoftheorificeoftheEusta.chiantube. 

In the performance of catheterism of the Eustachian tube, 

~illi~s J~s~r7~=~al:~:cP~~1~h~~e bta~~t~il~~ic~~n~id~~=de~h~hl~! 
quent congenital deformities of the nasal septlllll and of the 
spongy bones. For if a considerable collection of crania be 
examined, it will be found that the septum of the nose seldom 

t~S~~dn~~t~s.fi~'!tf!~~c~~n~n~1:ia~ ~~~l ~~c~fmi:s ~i1~h:1~t\~!~ 
(more frequently towards the left side), by which one half of the 

8-2 
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nose is greatly nan-owed, while the other is proportionately more 
spacious.* lly excessive development of the miclcllc, but more 

;;t~fte~fi!;au~t~~d slb:%:~.~~ti~~e w'illr:~~kil!tbi~h::dc;~~~ 
if an enlargement of the spongy bones is combi11ed with a 
bul"in" out of the nasal septum towards the same side. A 
freque~t obstacle to the introduction of the catheter is an insuf-

fo~!='~~~:~i~t t~0f~~~(~; p~~i!~~ g{~~~il n~=:~~f~~~ ~~~l~~t~~~:~ 
as the instrument will then more easily glide :ilong the moistened 
membrane. 

The clistance of the orifice of the Eustachinn tube from the 
posterior narcs is as vari:ible as from the posterior pharyngeal 
wall. Not only is it generally less in the fem:ilc thttn m the 
male, but great fluctuations occm with varieties in the cranial 

~~·~b:;!,~~h.;~;;·: ~~~:.~~~t~h~s Ji:~f;~;~i~:~~!Y !~~~~~~et~fntl~~ 
nose to the orifice of the tube cannot be used as a gtude in 
catheterism. 

2. Choice of Ccitheter. 

For catheterism I use instruments made of vulcanite, as first 

E£'0lb:~2 h'et~t;:)~mTh!'~~~S~~~ 1K~~~ ~:ih~h~o~~~~~ 
widened extremity corresponds with the concnvity of the cuna
ture of the beak, and serves to indicate the clirect10n of the point 
of the catheter when the instrument is in the naso-pbarynx. 
The advantages of the vulcanitc over the metal catheters are so 
considerable, that I now almost exclusively use the former. The 
unpleasant sensation caused by the contact of the metal instru
ment with the mucous membrane is not felt when these catheters 
are used ; and, indeed, experience shows that patients almost 
without exception prefer the treatment with the vulcanite 
catheter to that with the metal instrmncnt, a fact which is not 
to be undervalued in practice. The met:il catheters also cause 
pain by pressm·e upon the inflexible walls of the nasal passages, 
while the vulc:irute ones more easily follow the cmvatures of the 
nasal cavity on account of thcii· elasti.city .. This moderate degree 
of elastte1ty, however, by no means unpairs the firmness of the 

~~~t;~u~:~~h~h~~~e:·~o~:e~;i~fd t~ ~~g~~ ;,? [~~ ;:s1s~~a:g a~f t~~ 
posterior margm of the nasal septum. 
. The o.bjection that vulcanite catheters might easily be broken 
m meetmg obstacles m the nose, is met by the fact that forced 
cathetcrism is inadmissible in cases of stricture in the nasal 

* In rare cases I found both halves of the no~e dirninished in capacity, because the 
lamellre of the septum were bulged out equally both to the risht and to the left, 
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cavity, because by such a proceeding not only the 

~~~1~~'te ~j~,~d~n:f ,~h:te~~,? m~:!ri:t~~!~att'e~:~ 
!Jc made. 

Yulcanite catheters have also the advantage of 
not being acted on by acid or saline solutions, thus 

:~:~de;~~!nit ,,1\~~t~~e s~lt~~l~n~~in c~~~~;:\;'f~~~t~~; 
the mucous particles which adhere to the instru
ment. The metal catheters, however, which contain 
a certain amo1mt of copper, arc attacked by weak 
acid solutions and by solutions of metallic salts, 
which arc often used for injections into the tym
panic cavity, as copper salts arc produced on the 
mner surface of the instrument, ancl its wall is at 

~h~t s~v~~n~ec;v~r~l"j;~~;i~ln ~-~~s~1~!1e~~~:ib'~~~ 
breaks more easily than a vulcanite one.* 

Incli vichrnl clifforcnces in the capacity of the nasal 
passages, congenital anomalies and strictm·es caused 
by pathological processes, necessitate the use of 
instruments of d1fforent calibres. I use catheters 
of three different sizes, the thickest 3J mm., the 
middle size 21 mm., which is oftenest" used, and 
the thinnest 14 mm. in diameter; the thickness of 
the wall of the-catheter is !; mm. 

op~~~i~~~s i;~t~ri~~~fi' a~~1JJ° th~r~~~~~~~1:c 0Ir ~];~ 
beak of the catheter. As a rule, a length of 2-21 cm., 
and a curvature of the beak of the catheter of 145°, 

:~t~,c~~~~.et~t[.o~~l;vc~~;.~~,f'bF~~~- wfu1to~l~h~~f:~ 
~\\~~~1~Gst~~1~:l~;~u~~e:~~t~:~dl tl1~,:.~a~l;~ ~fh~~-~ 
instrument towards the orifice of the tube is either 

~-~~~Cl:~~~!si~~y ~~ a~~f1~ill~ ~~~fm~~~~i t;'1~t~ 
course of the disease in many cases, for in infiarn
mato1J, swelling of the tube, whether primary or 

~;~a:Jl c~~i~;:,t~~rl:n;.'.ea;~: t~~ai;~clJi~~ ~y ~l~~ 
pcateclly penetrating to the narrow portion of the 
tube, causing irritation there, and consequent aggra
rntion of the pathological state. 

* The elastic catheters, recommended by Bonnafont, wliich are 
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constructed a.fter the manner of the English vesical catheter:i, have }'IG, 58.-VUL
proved unsuitable, as the sliding of the instrument over the lip of CAXl'l'E C~\TR· 
the tube cannot be felt, and because during the application of o~· Ml:-
titrong currents of air the point of the instrument is lifted out of the TmcK-
tuhe by the recoil. 
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~~~~~~t:~nbc ~~~~~':rcst:~~~d~ f~~ theypr~~t~i~~ne~~ a~~J0Gec~~:~ 
they supplement one another. The many methods described arc 

~fo~~t~c~~f~~~,t~~1~ ;~*~;~~~o:i~ ~; l~~~ ;:rle~tf;.oce:~~-f~r ~h~ 
aural surgeon a special method is only of value in exceptional 
cases, as it would be difficult for any specialist not to get into the 
Eustachian tube with the catheter. The non-specmlist, how-

~~~t~U:v~n~t~~ic~lc r!~~i~n~~~~~~s asw~~1icl:~vi~~t~ffi~ ttl~~~c~ 
tion of the catheter into the tube. These guides, which form 
the basis of the following two methods, arc the posterior lip 
of the tube,* and the posterior margin of the septum of the 
nose. 

Fi1·st 1liethod.-Fccling the point of the catheter glide from 
Roscnm\iller's cavity over the posterior lip of the tube is the guide 
for the introduction of the catheter. The details of the method arc 
the following: To introduce the catheter with as little unplcasant-

~I~~ a:h~0~~~:~0 o~h~~:t/~at, l;~:!,°:~o~~~e hc~~d ifs fi~~~;~~~f b~ 
placing the other four fingers against the forehead. Then the 
postenor extremity of the catheter is taken between the thumb, 
forefinger, and midcllc finger of the right hand like a pen, and is 
slightly depressed while the be<ik is introduced into the nasal 
cavity. 

The point of the beak is now lowered to the floor of the nasal 

~~~ifr~t~~~~~~tI~i: ;J;~·~i~~:ftal~~~i~i~:~h~tj'~ tl~c!:~~v3 b~~~= 
wards, the beak being constantlr; in contact with the nasal floor. 

i~~~~,~~~la:i,~·~~;;t~it1:1~0(~:~r~\~~~·e1l;s:s tk~t:;~~e t~~-,ie~'~~ 
~l~~ ~~~~:-~~~~fc0~~~~~0lnb~1~w~~~c~lZ~g otf~t~ss~~~i~.fl~,~~i '~~~~ 
glides across the superior surface of the soft palate to the posterior 
wall of the pharynx. When this is reached, a circumstance which 

i~~\10~~ t1;:n~~lo~{q~~ly ~~~~~~rJ~:~~t t~otth;ui~~t~~\~;o~~~ll~~~ 
which position it would be forced into Rosenmullcr's cavity. 
While its posterior extremity is somewhat raised, the catheter is 

~h~"'b!~\~ ~j.it~\10mc~~h~~~~ •;:/lfcli~~' fo~~'\~gsli;h~~~r ·~;cvcb~tl~~ 
ing lip of the tube, projecting from the lateral wall of the 
phmp1x. 

Alter the point of the catheter has thus passed the posterior 
lip, it has arrived at the phm·yngcal orifice of the Eustacluan tube. 

* According to P. H. 'Yolf (llamlbuch der llteo1·. tmd pract. Okrrnlteilkundc i:on 
Lincke, vol. iii, p. 360}, first propost:d by Kuh. 



120 MODE OF CATHETERIZL'W THE EUSTACHIAN TUBE. 

To insert the beak into tho tube it is now sufficient to tnm tho 
instmmcnt so far outwards, that the metal ring fastened to 

~~ th~s!;~io~·f ~l~~r~~~~ sfdr~~~ ~y;~~~ra~ t~r° tl~~lt~~al~a~;;~~= 
sponds as a rule with the axis of the Eustachian tube. 

After the catheter has been introduced into the tube in this 

i~~~~~1'"~!~a fi~~ci~~·~si~~et~~~ci~:e;ve!01J:;;:e5~r~,~~~1, 1~~d~;'.~ 
still employed by many specialists. With both instruments tho 
catheter is fixed by means of calipers, which are not only in
sufficient during the introduction of gaseous or fluid substances, 
but also arc often most unpleasant to the patient. 

:Fie:. 59.-FIX.ING o~· THE CATH~:TER INTRODUCED l!\TO THE EmffACHIAN TUBE 
WITH THE LEFT liAND. 

The fixing of the catheter with the fingers is just as simple as 
it is practical, especially in such cases as require air or ftuicT to be 
conducted into the tympanic cavity. After the catheter has been 
introduced in the above manner, the instrument is seized close in 
front of the point of the nose with the left th nm b and forefinger, 
and to fix it safely in this position, the other three tingers of the 

)~ftnhW~i~ ,~'.~~l~~~clJ;~;~~~ ~\~g~~f the nose, and the instrument 

Only when the catheter has to remain a considcrnhlc time 
in the Eustachian tube for the introduction of Yapoms into 
tho middle ear, or of bougics into the tube, do I make use 
of Bonnafont's nose-pinchors (Fig. 60), the arms of which press 
tho alre to tho septum of the nose, and thereby also hold tho 
catheter in position. A simple and useful nose-pmcher, designed 

'.~t~~fc;ln~hr~cf~~1~~h ~{~~~! b~i~~e~li~~~s~~ck~-f'.~~~~r~f!s~~n~f t~ 
tho shape of an M, so that the long cmra squeeze the aim of the 
nose together and fix tho catheter. 
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8Pco1ul ,l[etho<l.-In the second modification of cnthctcrism of 
the Eustachian tube, the posterior margin of the septum of the 
D?SC is used as the .anatomical gu ide: . It forms n. scmicii-clc, 

:~~~~:d0f0;~w~'.~c;~l ~~lat~ac~~:~~~i ~~:'~u;~~:r t~~~lf°~r;~~ 
pharynx. The distance from the orifice of the tube to that part 
of the above-named semicircular margin, which in a horizontal 
plane is on a level with the ostium pharyng. tubre, gives an 
a.\·crugc measmcmcnt of 2-21 cm., a dis-
tance which corresponds with the length 
of the beak of the catheters in common 
l\SO. 

Concernillg the details of this method, 
the fixing of the head, the lift ing up of the 
point of the nose, and the introduction of 
the catheter through the nasal caYity into 
the posterior pharynx, arc accompl ishecl 
just as in the previous method. After the 
catheter has been introduced as far as the 
posterior wall of the pharynx, its point is 
not turned outwards, as in the former 
method, bu t inwards, towards the orifice of 
tho other Eustachian tube, and is brought 

~}~~o ;o~i~~·~~01~\~\t~s~~~~l a:i~~c~~~a}~s0~n~{ 
The outer encl of the catheter is then 

:~-~~:~ b~~7,bt;;~tftu~h~rc~~al~n~asg~~~~~~;\ 
~~11~rfu~st~~~~1~~t~·t~~c~f~~h~ ~~~~c~b)~l~~~~ 
sistance will be felt at this place, which prc
nmts the catheter from being clrnwn further 
back1 because its hoop-shaped, cmTecl Fw. 60.-Box"'.u·o:-.-T's 
Lca.k grasps the pos~erior margin of the XosF.·P1xcttE:1t>;. 

nasal septum. Drawmg the catheter too 
strongly against this moderate resistance is apt to interfere 
with the success of this method. The catheter is now moved 
towards the septum of the nose, taken hold of with the left fore
finger and thumb close to the point of the nose, and its beak 
rot'a.tecl downwards, and the instrument turned on its long axis 
180°. The point of the beak is inserted in this manner into 
the pharyngeal ociticc of the Eustachian tube, provided that the 
c:ithetcr durmg the last rotat10n was not chsplacccl mther forwards 

~~rt~~~k~rr~~·c ~~~o~:;~~r;~x '~~0\~~~~'.0~h~x~;i~~~ t~~c th~st~t~t°e~ 
Sometimes the t igh tly stretched velum pahti offers great 
resistance to the rotation of the catheter downwards, whereby the 
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point of the instrument is forced backwards, and its introduction 

~:~~e~~~ 1~:~ti~~t 0i~t~hcth~,~~·i~~t~rcc~~~;.u~~nt~fs b~~~1~1~{ i~;~ 
the proper po~i tion and fixed exactly as in the previous method. 
This procedure was first described by Giampietro, and afterwards 
modified by Loewenberg.* 

Thotwh in the majority of cases the introduction of the 
cathete1? into the Eustachian tube is effocted in normally formed 
nasal caYities as easily by the first method as by tho Giampietro
I .. oewcnbera J.ll'Ocedure, cases often enough occur where cathe
terism is pgss1ble only 11fter one of those two methods. The first 
method is specially unsuited for such cases as have the posterior 
lip of tho tube flattened or levelled either by ulceration, by 
cicatricial formation on the lateral pharyngeal wall, by tho atrophy 
of old all'e, or by shrivelling in consequence of chronic catarrh. 
The application of this method is just as cliflicult if great oodema 
of the posterior pharynx or the existence of granulations and 
adenoid growths m that cavity offer obstacles to the tincling of 
the posterior lip of tho tube. 

In such cases our object will be effected more quickly and 

~:li~ ~;'a!h~c~!a~~<l!ro;,~~c~vr~;'l~~,~~~~~rg T~~\y pi~cc~~:~c~ 
exceptional cascs,t I have found to be an excellent and generally 
applicable method, and the necessary skill for its execution 
is much more readily acquired than for other methods. But on 
the other hand, it must not be forgotten that it is impossible 
in many cases, with a normal state of the naso-pharynx as well as 
with obstructions in its posterior portion, to introduce the catheter 
into the Eustachian tube by this method, while it is effected with
out the least difliculty by tho first-described procedure. The 

:~~~ ~!s!~":i~o t~~'~l:k~~~~~~s ti~~s0~·~~.cipally in the fact that in 

In the largely used method of Kramer, accordin" to tho 
description of v. Troltsch (I. c. p. 202!), the cathoto~ pushed 
forward to the posterior pha.r;o1gcal \\'all, is drawn back 2-2} om. 
(t-1 mch), and its beak, clirected downwards, is then rotated 
outwards and upwards through an angle of 135°, whereby it is 
snpposod to s-et into the orifice of the tube. But here all 
anatomical gmclancc for the finding of the orifice is wantinrr, and 
the inefficiency of this method is best characterized by the 
assertion of v. Triiltsch, tlrnt the instrument is often drawn back 
either too f:i.r or too little, in which fatter case Rosenmllllcr's cavity 
instead of tho Eustachian tube will bo reached. Accorcling 
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to t_hc same author the above mistake is often made, not only by 
bcgmncrs, but even by surgeons who ha Ye frequent practice in the 

~~~c~f ~~a~t~1t!~~~~t c~~isb~ ~i~!~in:~ f~'rzife baist~~:~0\~~~t th~ 
catheter is to be drawn back again from the posterior pharyngeal 
wall. 

In case of great irritability of the soft palate and of the mucous 

;{~:b~~~<ll~!e~~~!s~~a~x~il~~tr~~-i~:1 ~;~:i~C,~~~'hi~hm!h~;l~ 
the execution of the opcrntion. The following method can here 
be recommended as the most useful. The catheter, introduced 
into the nasal cavity, and sliding with its point O\'Cr the base, is 
gradually turned outwards, before it leaves the hard palate, in 
such a manner that the metal ring at the posterior extremity is 
rlacccl in an oblique position, directed outwards and downwards. 

,~it~o~~i~J~~~~n Z~1~ ~~~~r~'.tl~~!. \~8i"~~~d;~t':,0~1~1~,~~fA!~s Jf0~\~~ 
~~~~ ~~~~f:; K~~~~,~~t:1l~1i.·~fc!~it;ubl ~~~l~n~hf:~~ct'.i~~~~f~~; 
vc?:a~t\~0,v~ ~{111 i~~c:~~f~~a~~~~\~c~f~~~j~~~~i-~!1~fc~thetcrism, 
which some years ago wns asserted to Uc _a new one, but which 
had already been described in old works (Linckc, yoJ. iii. p. 3.;o, 
and Rau, p. 117). It consists of drnwing back the catheter 

~-t~~t~~s f~~::.~tr~~~c:~~ ~~~~~~;~~::d~h~~t;;;!~ i~~~'.'~~~;~f !~asmb~0c:~ 
with resistance at the pal:itc, when by a quarter turn the catheter 
is supposed to get into the orifice of the tube. With this modi
fication, ,just as with any other method, it will be often possible 
to perform cathctcrism after long practice, but it does not afford 
the same certainty to the less experienced surgeon as the first
dcscribccl methods, because the position of the soft palate varies 
very much, and because it often yields more or Jess to the 
pressure of the beak of the catheter; the sure anatomical 
guidance is therefore nlso wanting in this method. 

4. Mistakes in Gathele1'ism. 

If the above-mentioned pl'Ccautions arc observed, the surgeon 
will .with some practice soon succeed in executing catbcterism of 
the Eustachian tube without difl:iculty. It is, howcYcr, not out 
of place here to chaw attention to some mistakes which happen 
even in n. normal state of the passages, and which prevent the 
success of the operation. These arc : 

1. The point of the catheter is dming its introduction not laid 

~~~t~o;h~/~J;; ~~s~1;0 t~~s~1~t~~,~~n~t~~ifi"~~~~. t~~,-~\'.~~1!,h;e~PJ:~~ 
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the middle nasal meatus, and be detained there, and so the beak 
cannot be turned towards the pharyngeal orifice. 

2. The catheter is correctly pushed forward to the posterior 
wall of the pharynx, but the posterior extremity of the instru-

:~~~f:r~f;st~!~~f ~tp~i~;:;;;yt~~;J~i; tl~~\,;~~' ~~~~~s o,;b~~:~ 
its pharyngeal orifice. 

3. The instrument reaches the posterior pharyngeal wall, but 
its beak is tmned too li ttle outwards towards Roscnmiiller's 
cavit_x. so that when drawing back tho instrument, the Rcnsation 
of glidino- over tho lip of the tube is wanting. 

4. Th~ point of the catheter is in Roscnmiiller's cavity. But 
while drawing it back, the posterior lip of the tube offers such a 
great resistance, that it might lead to the belief that tho instru
ment is detained in the tube. 

5. The beak of tho catheter is drawn over tho posterior lip of 
the tube, but instead of performing tho rotation of the instru
ment, which is necessary for its entrance into the tube imme-

~~~;~z ~~;;~~~'~to 1r0~nt\n~":ass~i~h~,;~i;~~f 1 ~l{ei~~~e~~'i: o;;!~ 
detained by the protuberance at the posterior extremity of tho 

~~~~::;ti~1~0~fi~tb~~~' ~~~~·~:0~{ i~8~1gt:~~ls~ot~l~eE~11:t~~f1~~~~ 
tube. 

6. The instrument, in being drawn back, is turned too little 

!~'~f,~~s tf1~0 p!i:~;ai~hi~~,~~~1 ~~-i tt~~,\~ \, /;~stif :~i~·~o~~~n pi;t~l~~0b~~~ 
does not correspond with that of the tube. It may also happen 
that tho catheter, if its beak has not penetrated sufficiently far 

~~~~~d~~'t~da~~;~~~;.~1~~ 0r~~:~)~i~ltbrf i;l~c bi~~~f.l~~~~~(\st~~e~~e~~~~ 
towards the superior pharyngeal wall, which can be seen by tho 
vertical position of tho metal ring at its outer encl 

5. Obstacles uncl the lilod\fications of the 
in conseqiience. 

tio~e~}cl~~ct~~t~1~~~1~n~;.a~'"~:~0:~t~sitJ~0~~:::m:~~b~~o~;';~d~l~~ 
naso-pharynx are often met with, clue to diseased conditions. 
The most prominent are the following: The deformities clue to 
traumatic affections of the septum of tho nose and of tho 
spongy bones; strictmes of tho nasal cavity from ulceration and 
caries; hyperostosis of tho upper jaw (:\loos); polypous fonna-

~;~~:~n~~n~~d; ] ~~~·f;,.~~e1~11~~d:~:~~~i~~,~=fi~1~~ti~~d i:~l~~~ti~~s~f· 
the mucous membrane of the naso-pharynx. 

The possibility of introducing tho catheter into the Eustachian 
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tube in the prcs?ncc of such anomalies depends in th.c first place 
on the dezrce of the stricture m the nasal cavity. . It during the 
mtroduct10n of a tl11ck catheter mto the nasal cavity an obstacle 
is encountered which cannot be overcome by turning the instru
ment slightly to the side, a smaller catheter must be employed. 

~~t!~~t:i8~v~f:11~0tc!lrnl~~~h~~e f~~~k·d~f tl~~h~h81i:tif:~s ~~:~·~e1i[. 
Arrived at the place of obstruction, it is not at all advisable to 
press the instrument forward by forcc1 as not only is unnecessary 
pain caused, but the nasal walls may also be injured. To evade 
the obstacle, it is better to turn the beak of the catheter out
wards (more rarely inwards) when arrived at the point of obstruc
tion, ancl at the same time to push the instrument gent! y back
wards. During this manipulat10n the catheter will often execute 
a complete rotation round its axis; indeed, cases frequently occur 
where two rotations of the instrument arc necessary to cffoct a 
passage tluough a nose obstructed at several points, and to reach 
the posterior pharynx. The cases where the introduction of the 
catheter has to be modified in the above manner are by no 
means rare. If the obstruction is in the anterior portion of the 

~Y~b' ~~~j~ft0~~~fin~~ !:~~;eii~~;;;;;~;~~~v~~h ~k~ ~;/i,~;~~hi~C.~~~ 
first one side of the nose and then the other. It will then often 
be perceived that the septum of the nose, bulged out strongly 
at one side, is in contact with the spongy bones. The strictures 
thus caused exist generally only on one side, while the other is 
more roomy than m ordinary cases. Tumours and polypous 
growths in the anterior and middle portions of the na~al cavity 
can often also be seen from the front by this illumination. In 
cases, however, where the narrowing is situated in the clecpcl' 
portions which cannot be immediately viewed, information re
garding the cause and extent of the obstacle may be obtained by 
Zaufal's specula, by the rhinoscopc, or by digital examination. 

In case of absolute impermeability of one of the sides of the 
nose, it has been recommended to effect cathetcrism of the 
corresponding Eustachia.n tube from the other nasal meatus; and 
where both sides arc impermeable, from the cavity of the mouth. 

~~~~ ~~~~~c:~~~s ~~eca~~~~~i! c~1f b~ju!~~~~~~n~:d b;itl~~ii~ 
procedure almost the same result is obtained as by catheterism. 
The above modifications will therefore be used only in exceptional 
cases where the permeability of the Eustachian tube can be 
effected neither by the Valsalvian experiment nor by my method, 
or where the injection of fluids into the middle car or the intro
duction of bougies into the Eustachian tube are advisable. 

Cathcterism of the Eustachian tube from the opposite nasal 
passage, which was first proposed by Deleau,* was for a long time 

• Revuemt:dicafe, 1827. 
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thought very difficult, by many even impracticable. Cerutti,* 
who speaks of this operation as being- easily performed, recom
mends it as a generally applicable method to save tho patient the 
unpleasantness of the introduction of the catheter through both 

f~~:~Ja~~~~es~n I~r;f~~:~linJe;~l ~~1~h~t~~/b1~a~&~-a~ofoni; ~~1d 
strongly curved beak, the point of the instrument may_ certainly 
get into the onfice of _the tube, but by no means so far mside the 
tu be as by cathetcnsm from the same side. He therefore 
proposes the use of a double catheter with an elastic inner 
cannula, which can be pushed forward tluough the external 
metal cannula. V. Troltsch uses a catheter with a long beak, 

f ;~~1gihccl~~~~~' :id~l~ ~~js r°f~~~c:~~~:~a}iis a:s~c~~i~~~t~~~~rits~ 
finding of the orifice of the tube from the opposite side is _not so 
simple and so safe, and that delicate ausc1iltat10n has often to 
be dispensed with. 

I consider the application of a double catheter as superfluous, 
but 1 have convinced myself by numerous experiments that the 

~:~cf1~~~~~~fe\;~ha:11~h:1~e~:{~~~;:s b~~~~,'.:c t~~c1;1~I~st~f:~~~ 
easily pushed mto the tube on account of their elasticity. As 

~!~sit~~:% ~~o t~~~se 8~1F:r~°:~T~~a;t~~~~~1;~sg~~\1:t~ih~\1~~0 ~~~~l~ 
an ordinary catheter ; in other cases, however, catheters with 
a beak 20-25 mm. long arc necessary for this purpose.t 

The method of procedure in this moclificat10n is the following: 

·~~ll, ~~t~ci~~r ~~i~~i;i;c~~u~:ekefZ~v~~r~ ti!~c oS~~!f:~0Rof~~a~3f!~! 
ca~ity, :vhich places t_hc metal ring ~ a horizontal position . . The 
pomt of the catheter 1s then pushed mto Rosenmiiller's cavity by 
drawing the outer extremity of the instrument away from the 
septum of the nose towards the extern"! wall of the nasal 
cavity; it is conducted into the orifice of the tube by traction 
over the hard lip of the tube, and is then pushed into the 
Eustachian canal by a moderate movement backwards. 

If during this procedure the instrument is not clistiuctly felt to 
glide over the posterior lip of the tube, an entrance into its 

~l~~~d :~{ ~f t~hc bc~~th~~~~e~ ~he d~~~t~i~o~~~r~fi~ ~£°1~~~i:;:~J 
scptnm, and by drawing the outer encl of the instrument towards 
the external wall of the nasal cavity. The point of the catheter, 

• N11ova o.<;Servaztone di Cateteri'lmo della tuba Eust. destra da.ll" narice opposta. 
Ga:;. riied. italiana Sta.ti Sardi, 1858. 

t The vulcanite catheters can be made very soft by warming them over a flame or 
in hot water for a few seconds, and they get hard again so quickly, that the beak of 
the instnunent can be lengthened or curved at will in a very short time-a. consider
able advantage in comparison with the stiff inflexible metal instruments. 
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which by this means enters the orifice of the tube, is pushed into 

th}~[~C1~ ~~cai~~~!,~;~~~~e:e~ots~~;,'~r~~~c of catbctcrism from 
the opposite side, is accomplis~cd most easily with the thumb and 
forefinger of the left hand, the other fingers being laid upon the 
bridge of the nose. The instruments for fixing the catheter, 
~~~ii~~ t~v~h~e:'ct1'1~ccrously described, arc insuflicient for cathc-

Thc indications for cathcterism from the cavity of the mouth 
arc still more rare than those for the above modification. This 
operation is only performed when both nasal canals arc im
permeable to the c"thcter, or when with impermeability of the one 
0"11"! catheterism from the other side is not possible. I also use 
this modification, which lately has again been recommended 

~;;,{~~ri'[,~l'a~~\~b'c~~~· !~":~1in~e c:i~~h;~l~~n;~e~zb~! t3~.~~~~I! 
the gap or not. As the destructive processes in the pa!:ttc 
arc mostly combined with ulcerations and deformities in the 
nasal cavity, the tube will generally more easily be reached from 
the cavity of the mouth through the g"p in the palate than 
th rough the nose. 

The catheters used for this modification are of somewhat 
thicker calibre. The ordinary curvature of the beak will generally 
suffice in case of a defect in the palate; with a11 intact palate, 
however, it is advisable, as proposccl by Stork and Kessel, to bend 
the point of the catheter towards the orifice of the tube "nd somc
wlrnt backwards, by which the aperture in the poi11t of the 
instrument is brought more into the direction of the Eustachia.n 
tube. The introductio11 of the instrumc11t is cffoctcd by placing-

~:.~ss~~{hc~~~~lfl~~ t~h~n ii~~t~·u~~~~~J~ ~'.~!::~1~;s i~\~h~h~a;o~t!:~I~~ 
phn.ryng.cal '~all ar~d then turning its polnt l~pwards and tow~~·cls 
Roscnmtillers cavity on the lateral wall of the pharynx. Ihe 
instrnment is at this stage withdrawn till its point arrives at tho 
oriHce of the tube, which crnnt is recognized by its being- felt to 

t~~\~ i;·~hct~~t\~~~~~.ri~'r:,~~d ~ft: t~eg~~1s~~h'l:Ue1~~!~wards the 
But even though it is possible sometimes to perform cathctcrcsm 

in this manner, cases are by no means rare in which the operation 
is impeded and often re11derccl quite impossible by continuous 
choking and vomitillg- from irritability of the throat, or in which 
the irritability of the resophageal muscles is only overcome after 
repeated attempts. This method is much more simple iii cases of 

~~:f°~f°tg~la;~\a~~c~l~is ii~~~~t~~~n °~c~~~r, ~~~f1~hc0f e~~~a~o;~g-uof 
the point of tSe catheter into the can"! can be diTectly seen. 

n~~-;h~~)~~~\~~·c~~~~~t ~~~~~ni~~~h~.t~~~~rc~:~t~;];~lit~cilln~~~ 
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~~r~~~r~~~1l.-c ~gr~~~c~b~~iei1~·a1~011s~h~01~~1~;c1~bl~h~li~~~1ti~~ 
which occur sometimes in the execution of this operation, c,·cn 
with a normal condition of the naso-pharynx, arc much more 
frequently clue to other causes. Thus, for instance, the gre11t 
ma1ority of children offer a most energetic resistance; and 
although some specialists maintain the possibility of success in 
the operation even with children, these asscrt10ns, which arc 
based upon isolated cases, arc of no value in practice. 

But resistance is met with in the adult also, for not only 
nervous and old persons but even strong men have an obstinate 
aYcrsion to this operation, against which all the remonstrances of 
the surgeon arc often powerless. Continued feverishness, weak
ness, ancl irritability during the convalescence of sick people of 
course contra-indicate catheterism. 

wl~~~ ,:~~ ~~~~;. d1~i~;g ~t:~ ~x:C~~'ti~~ror°!a~h'J~~~-f:i':i~tai;dc1i!~d!~ 
success either very clifticult or impossible. These arc mostly 
vomiting and a sense of choking in the throat, which occur when 
the soft palate is touched, but which subside as soon as the 
catheter is introduced into the Eustach ian tube. It happens, 
however, not frequently, that even with the catheter in correct 
position in the tube, an attack of vomiting is excited, which 
necessitates the removal of the instrument from the nose; this 
occurs especially on each occasion th11t air or fluid is injected into 

~~=t tfvi:gan~m~ldSuc~o;te~~lo s~~sat:h~s '~~1:'°J~ ~~,;~~a~~a 
C'1thctcrism well, an! often do not permit it to be repeated. The 
rarer incidents by which the operation is interrupted arc: con
tinuous sneezing, which ceases only after the removal of tho 
instrument; convulsive attacks of coughing during the introduc
tion of the beak of the catheter into the Eustachian tube; and 
bleeding from the nose, which occurs, even though the catheter is 
carefully introduced, in persons predisposed to it. 

G. Nellwds of p,.opelling Ai1· into the illiddle Eai· by the 
Gathetei· fo,- Diagnostic ancl The,.apeutic Pi.,-poses. 

Residls of Ausculfotion in the Konnal ancl Pathologicol 
Conditions of the Middle Ecir.-Thc importance of the employ
ment of currents of air introduced into the miclcllc ear in cases 
of clise'1sc has already been insisted on in the commencement of 
this section. To Dclcau is due the credit of first haYin" made 
cxtcn_sive u_se of this procedure for aurposcs of cliagno~is, but 

~:~~~~~-:,11~1Wiz~d t~~a~~s01~~s 0~/1~ae~:~.~s ~~e~1:~:;~;,. E,.~1~ 
applying them practically, thereby made an important advance 
in the treatment of car-diseases. 
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For th_c purpose of propelling air into the middle car, a pyri
form mdia-rubbcr balloon (capable of holding 300-350 grnn:unes 

~'h~d~i1'.~d~~~~~a~~ ~~~~~ ~f ~~~c~~~l~:'g isb:~~u~~de~ t'.h~1~·~lfo~~: 
ing manner: After the catheter, which has been introduced into 
the Eustachian tube, is fixed with the fingers of the left hand, 
and the corresponding car of the patient has been connected 
with that of the slll"geon by means of the auscultation-tube, the 
india-rubbcr bttlloon is seized with the right hand in the manner 
represented in Fig. 61, and is inserted into the outer extremity 
of the catheter, which tits it exactly, and the <tir is propelled 
into the middle car by compression. 

l?JG. 61.-AIR·DOUCHE WlTH THE INDIA·RUBBER B.\LLOO:-' . 

co~1:,~-e!~n~: i~r tl~-e~~u~~~s ,:~:t n~~ ~~ ~~d~-~~~: ra~fcfiy fi~~~ 
with too much force, as otherwise most unpleasant consequences 
might follow should the ctttheter be incorrectly placed. Such 
consequences arc most commonly due to a faulty manipulation 
of the crtthctcr, whereby its point is pressed against the walls of 
the pharynx or of the tube. In this wtty the mucous membrane, 
:it the point against which the catheter presses, is injured either 
by the instrument itself or by the too po\l·erful current of air; 
the air then pcnetrntcs into the cellular tissue of the pharyngeal 
mucous membrane, and an emphyscmtt results which is mostly 
confined to the pharynx, but sometimes also extends to the 
cntr::mce into the larynx, as well as to the submucous connective 
tissue of the lateral region of the neck and face.• 

* The submucous emphysemn. in the pharynx genera.Uy dh:appears ::i.fter n. few days. 
It is most troublesome dming the a.ct of swallowing, and respiration is somewhat im
peded only when the !>welling iiJ of considerable extent. Often n. continuous, trouble
l'<Otne tickling and itching- in the pharynx will arise, which cause the pn.tient to clear 
the throat rc1>1:atcdly, whereby the emphysemn. frequently increases in extent, because 
liy the forced act::i of expiration air is driven below the mucous membrane a,t the in· 
jun.-d point. It is therefore important to recommend patients, after the occurrence 

9 
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14 cm. in cliamctcr (e), in which the air is condensed by a piston 
working in a tube (d). The ditforence of this pump from it~ 
predecessors is, that its manipulation does not require the least 
exertion, that the compression of air in the pump to the neces
sary degree can be accomplished in a very short time and with 
only one hand, and that the strength of the escaping cmTcnt 
can be exactly regulated. A double-acting valve renders it 
possible, by a rapid upward and domlWard motion of the piston, 
to increase the pressure to ·} atmosphere in the space of 15 
seconds. ConsidcrnLlc advantage is gained in this pump by the 
lm·er-valve (b) titted on the escape-pipe. By it the strength of 

the current of air can be fixed according to the size of the angle 
formed by the lever with the vertical ; also, if a powerful current 
of air, of short dlU'ation, is to be applied, it can be instantaneously 
interrupted by a rapid backward and forward movement of the 
lever. The india-rubber tube (c), connected with the cscape
pipc, is furnished with a conical nozzle (ci), which is fitted into 
the outer extremity of the catheter. 

To determine the pressure of air in the pump, an open or 

~1~fth~hT1~~~=~:-~i~a~~:'u';~e~b~\~1~~rin~:1;;;~-%~~~o:c,~e~~~: 
vidcd with a manometer, the prcsslll'e may be measured by 
testing with a manometer the number of motions of the piston 

rc13~~:! t~J':·o~~~~:~s~~Jo ~~di; a!ui,~~;]01~~ f,~~~st';j~;·ough the 
9-2 
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~li~h~,~~· ~f t~ht~cb;1:J:n:ha~a~~?·c~tt~~t~7.cf:s~~~r~~t~c~;!~~ ~;, 
the Eustachian tube. If this precaution is disregarded, serious 
accidents may happen, as the mucous membrane of the tube or 
of the naso-pharyux may be injured by the rapid entrance of a 
current of air, giving rise to extensive emphysema of these parts. 
For besides the pain, choking sensations in the throat, and 

~~~,~~~~~:ds~1~~~h~v0~~;~~c~s t':~hco~~~;:;,i~-~hc emphysema spreads 

seJe~~1 b;~~:s a~~ ~¥~;~~~~d sl:;~ry "!JS~a~;· s~~~=~~~~~ 
only cannot replace the use of the force-pump, but arc even 
inferior in their effect to the single pyi·iform balloon. This is 
easily tested by comparing their respective pressures as measured 
by a manometer. 

Blowing air into the catheter with the mouth, still practised by 
many specialists, is only to be employed in except10nal cases; 
f01\ apart from the fact that the cxp1rntion-forcc is mostly too 
weak to be of therapeutic value, the majority of patients arc 
reluctant to be operated on in this manner, 

th~,~~ hli~~ti~~w o~0 tt~sc~tb_d;~~h~usc1r:riioi:-s~~':J~il'~·dd~t'.'od tk~ 
normaf middle car by the catheter, the listener will hear a large, 

~ryth~r~~:~;~d, i~lob;~~~;~,~~rsi~~"j~!'dtl;;l~~~i~~cls £h~~~~e0~ 
expiration is performed quickly while the hps are ah.nost closed. 

~~ls:l~;~~ :~P~~fm~~l,PJ~f.c:i~~~d, l't\~\1~w:;i~~~n~1(E:i1e;~.~ 
bndt de plitie), which is caused by friction of the air on the 

;~~~iv~f i;~~!~~n~~~~:.-a~~~~ :.:!1~f ri~: ;l;~f;1~;io~a~jtrh~,~~ 
on the inner surface of the mcmbrana tympani, has vru·ious 
degrees of strength and distinctness, which arc dependent on the 
v•i.:ying width of the Eustachian canal in different individuals. 

The calibr? of the catheter, the size of the orifice at its point, 
and its posit10n with regard to the walls of the Eustachian tube, 
exercise a conside_rablc mflucncc on the pitch and the intensity 
of the auscultat10n-sounds, m the normal as well as in the 
diseased car. 

By using slender catheters, a higher and shriller sound will 

~0,~fJ~~)~~~~ar~hdha~kcP~(~/;!11~t~~ul~:~i~~~~~u~~ih~~~ ·~~~ 
occur dunng catheterism, if the orifice in the beal< of the 
catheter is relatively narrowed by lying against the wall of the 
tuuc through a change in the position of the instrument. 

* _In ~wo cases of Turnbull's of London, where sudden death occurred during the 

~~b~~c~~~~~ ~[1:b:n~~~~~;~uo~1piht!ie1!~~~~ c~:ae ~f~:i:jn~~ t~;.c~p~~i1~~~j~rai!:8s~~~~~o~; 
empbyserua, and that death from suffocation ensued. 
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th!~ tt~' E~;:~~~f~i~~0~1:Sl~t~1d~~~jnb~hfu,,1'~~~~?~~~~!vi~~~~ 
~~~t ~~tg~p~~~a1I!~i~~1~sa 1U~;~\'"~0~~~~0'~~~ t~;~~~~~;:· ~.i~i~11~ 
much louder noise. But the correctness of the position of the 
catheter can by no means be inforred from the fact thltt the 
entrance of air into the tympanic cavity is not heard at all, or 
only very slightly, without dcglutition, but pfainly perceirnd 
during an act of swallowing. _For it occurs not unfrequently 

~f t~OL~~~ :~~m:oi~~t~s?'~h~y c!~~c~~.t~:ins~tt~c;l o~t~\icl~t!hch~~b~; 
in front of or behind its orifice. This is easily explained; for a 
slight condensation of air near the orifice of the tube may extend 
to the tyrnpanic cavity if the tube is made to gape by an act of 
swallowing. 

A misleading auscu ltation-souncl deserYcs to be mentioned 
here. It occurs as well in normal as in pathological states of the 
ear, mostly when the catheter is incorrectly placed, though some
times when it is in correct position. This 1s a sotmd caused by 

~~st~~t~~ 0[u~~\~~E0~~0 ~l~cf';;~~r~~. ntl~~·o~~s;,r,~;~ J~~vl~~ 
reached the tympanic cavity. This sound is somewhat similar to 

~~:~;t;h~i~~~k~~tf~~~t.thT~~rn£~:·~1~c~~ii;'~,~~~c~a{s ~t~~cf~~: 
former is much weaker and softer, and seems far more distant 
than the latter, which is heard as if it arose immediately under 
the car of the examiner. 

In some rare cases, tho air entering the 
tympanic cavity through the catheter causes 
no sound, even in normal states, though more 
frequently in pathological conditions. To 
ascertain in such cases whether all· has entered 
the tympanic cavity, I use tho oar-manometer J'w. 63.-EAn-llANO-

~!~~eJ'h~~~!~ic~Us;.gf ;~~ ~f:e ~~te::!:f~n~~t~:~~ . . 
EYery time tho inflating-bag is compressed and au· outers mto 
the tympan.ic ca1,ity, the chop of flmd with wluch it is supplied 

w~h~8~u~~"~lf,.t\~,~~s~1~1~~\g:fis~J'"~~~! ~~~ :re~h~r~\~~c{&:K~~~ 
subject to many changes in diseased states of the middle e~'" 
To estimate the value of these abnormal sounds, we must bear m 
mind that we have to deal generallywith a co?'bination of sounds, 

~:.~i!i~}~~rt:he 1]{J;;em~~~;~~~nofn~h~h~id~~cllc~"~~~/~~~'./{t1~~ 
of the "Eustachian t;'.1be, and partly by morbid changes in t.hc 
membra1m tympani. That the strength of the mr-cu.rrent m
fluenccs the qnal.ity of the sounds need hardly be rncnt10ncd. 

There is generally a considerable difforcuce between the auscul-
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~~~o~~~~t~scR~~dl:,c~i[~hc~~e: :e/ii~;f~~~t~s ni,~~~~~:arn~\R,:,P~~ 
membrane is not perforated, the sounds heard on auscultation 

~~Jcll~~~~tly I~t~~s~~00£":~~1~ul~ti~~~l~n~e:i1~~io~1ef~c~~en ~';'a~~ 
~;1~1~~~\~~1L~ts,~~h~i~e~~~"~1s1<lali~fh~v;~ f.~~ai~~~t~i~~s ~~~·~ 
nate most frequently in the Eustachian tube, especially when it 
contains rather fluid secretion. These sounds, however, have by 
no means that diagnostic importance which some specialists 

d~~~l\~dytl~~~;/~ha~li~~:l r~~k~ensc:u:g~ '~hf:h~~~~s ?: ~k: 
Eustachian tube often cannot be distinguished from those which 
arc due to accumulation of mucus or scrum in the tympanic 
cavity, and that therefore it can only rarely be inferred from the 
quality of the sounds in which of these two places the secretion 
is deposited. These rattling sounds arc less frequently clue to 
the passage of the air through accwnulations of secretion in the 
tympanic cavity. But if a considerable quantity of fluid secre
t10n has collected, such sounds, in rapid succession, will often 
arise, may even be heard without the auscultation-tube, and fre
quently continue for some time after the inflation; while, with a 
scantier secretion, the presence of which can be proved by inspec
tion of the mcmbrana tympani, if the air passes above the level 
of the fluid, without mixing with it, frequently no such sounds 
will be heard. Seldom have I observed a marked rattling noise 
with tough, thready, coherent mucous masses in the tube and in 
~~~11tapanic cavity, but generally a rough, grating or friction 

The character of the r3.les originating in the Eustachian tube 
and in the tympanic cavity is ma.nifold. In the case of a 
secretion of fluid consistence there is generally boa.rd a rille of a 
fine bubbling character; on the other hand, in the case of thick, 
~enacious secretions, the sound has a larger, uniform, a.nd more 
mterrupted bubbling character, the interruption sometimes having 
the character of a rough friction-sound, caused by a simultaneous 
swelling of the mucous membrane of the tube and an alteration in 

~~~1~1~~:1; a~\~~~o'!~c~~n~e~f~~~ in~a~~,~~~~~·~~ll~~v~Jt~~ 
~d~~~~i\~~e~:;i:fl~~~,~~~~,~~~o~~~i~~ t\~: fi::: ~flt~t1o~~c~r~0C, 
or if clming the introduction of the catheter mucous secretion 

~~~b~ ;~i~h n~l~~-p~~~f~f ~~: is:~~~·~r!~n~~s ~.tst ;~~~rf~c~~1~0n~f;, 
and migl~t give nse to mistakes, because the rattling sounds so 
caused might be looked on as a consequence of hyper-secretion of 
the mucous membrane of the tube. 

The rattling sounds produced by mucus in Rosenmiillcr's 
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~avity or near the orifice of the tube, when the catheter is 
incorrectly placed, must be distinguished from those aheady 
described. As has long been knO\m, it tliffors from the sounds 
produced in the middle car in that it resembles the burstin" 
of large bubbles, and is heard as if distaut from the car. Gratin~ 
s~tmds also arc observed in the pharynx dming the applicatio~ 
of the air-douchc, caused partly by v1brat10ns of the membranous 
wall of the tube, partly by the vibration of the soft palate when 
the air is returning. 

The auscult<ttion-sounds pathognomonie of the secretive forms 
of inflammation of the midclle ear arc produced chiefly by 

~t~0,~~~b0r~,~~0t;'~~!~i.hiSt1\~~~r~n.,~ ~Kc tr,~b~b~o:;,~:! i~~~~~tfi 
due to swelling of its mucous membrane, more rarely to new 
formation of connective tissue in the submueous layer (organic 
strictures). When the mucous membrane of the tube is swollen, 
the auscultation-sound, in consequence of the increased resistance 
to and greater friction of the air, will have an uneven, shrill, and 
high-pitched character, sometimes jerking, rugged and cracking, 
sometimes combined with mucous rattling. In organic strictures 
of the tube, however, such as arise sometimes after snppurativc 
inflammations of the middle car, and lastly, in consequence 
of ulcerative processes in the naso-pharynx, the auscultation
sound is mostly weak and indistinct, or quite wanting, and 
scarcely altered dm·ing deglutition; sometimes, however, a. high
Jl.itchcc\, thin hissing or wh..istlll1g sound will be perceived, as the 
air passes th.rough the stncturc. 

It has already been pointed out that the friction of the air on 

~~~~1~::~~cit~~!a~~~-~~~!-.m~l~1~~i1~~~~:~a1~~tg~~~}~ t~/~~l~~~i1~~1~~~ 
on the dead body, but also by comparing these with observations 
made on patients. I have shown by a number of experiments 
that if~ in a preparation of the normal car, the membrana tympani 
is either stretched too tightly or too loosely, the normal ausculta
tion-sotmd will be altered thereby, because the vibrations of the 
mcmuranc from the friction of the air will be changed in 
consequence of its altered tension. The slu-ill and high-pitched 
sound produced by the entering air, which, as already mentioned, 
is obscn·ed in cnses of gren.t swelling in the Eustachian tube, 
receives its character therefore partly from the altered tension of 
the mcmbrana t),npani, a conclition which, as we know, is almost 
always combined with impermeability of the Eustachian tube. 
But that anomalies of tension of the membrane can alone change 
the auscultation-sound will be seen from the fact that with 
cicatrices in the membrane, with relaxation of it in consequence of 
atrophy, with cicatricial adhesions between the membrane and 
the mncr wall of the tympanic cavity, and also with stitlness of 
the membrane, even if the Eustachian tube is normally permeable, 
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t~r;;~a~~gh-1.\;~~~~f~~: ~~t'~:t~fo ~~~~~'i~~t~,~.-~1·t~h~s a::·~~il~~~~~ 
that they might easily be mistaken for the "uscultation-sounds 
heard in cases of perforated membrane. Although, after some 
practice, those c"n generally be distinguished from the sounds 
caused by perforation, yet isolated cases occur where no certain 
informat10n mn be obt,.incd by auscultation. By the employ
ment of the ear-manometer these cases can be distmguished with 
tho greatest certainty; for with an intact membrana tympani 
there is observed only a rise of the fluid, while with perforntion the 
fluid will be thrown out altogether. 

In inflammations of the middle ear without swelling or secre
tion the auscultation-sounds vary. If the tube and the membrane 
are not affected, as is the case in the ciJ:cumscribecl .inflammations 
of the middle ear, which cause stifti:iess of the ossicular articula
tions, but more commonly anchylosis of the stapes, the normal 
blowing-sound will al ways be heard. In cases of condensation of 
tho mucous membrane of the middle ear, however, where the 
mcmbrana tympani is also drawn inwards, there will be hc,.rd only 
~1;~~ak, dry, thm sound, or sometimes a high, shrill or whistling 

The character of the auscultation-sound in a case of perforated 
membrane depends on the presence and quantit~ of secretion in 

~~d 1~1~~~~1 ctl{c 
0~izt~1 eoP~t~ep~;.f~~~~[~~:e 0~i~k~r ~u~;~~~;~::& 

perceptible even without the auscultation-tube, and combined 
with a mttling souncl1 or, where there is no secretion but a 

~:i~~~~:~c a:l~' ;~~tit~:~~ ah~~~1l-pt~e1f ';~!s~~~ f~· Jli~S:~~J, ~~hi~~ 
occurs "fter suppurativc inflammation of the middle ear, a blowing 
puffing sound will be perceived, even if the perforation in the 
n:iembrane is. small. As the nir which comes tlu·ough n. pcrfora-

;~~~f;'~~:\l b;t~rn~~':d ~:rsin~~~~~t~11ast1if' t~~~ci:~ct\t~t.u~~ig~e: 
om own organ. In cases where the margins of the perforation lie 
chlscly together, where also inspissated purulent masses, growths 
of mucous I~:icm?1:anc m the tympan!c ca.vity, or adhesions closing 
the tympanic onticc of the Eustachian tube cause such obstruc
tion in the tympanum that the air cannot escape throuah 
the perforation, 11? clistinct sound of t11:e ~ir. bissinp through \~ill 
be flcard, but either only a weak, mdistmct rile, cm1sed by 
tl~e entra1~cc of _the nir, or. an interrupted ?lacking noise, mingled 
with rattling, will be percmved, or there will be no auscultat1on
sound at all. 

Concerning the "uscultation of the mastoid process, Laennec* 
has already proYed. that the air. entering into the middle car 
produces a sound m the mastoid process, plainly perceptible 

.. Sui·l'Auscultalio11mtdiate, J835,p. 57. 
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by auscultation, and that also rattling sounds in the middle car 
arc heard by auscultation at the base of the mastoid process, and 
that the locality of their origin can be distinguished. Dr. 
~J ichacl, of Hamburg,• has lately investigated these auscultation 
phenomena by cxrcriments on the dead body and ~n the living, 
cmploymg for tl11s purpose an otoscope titted with an car
spcculum for application to the mastoid process. His results arc 
brief! y as follows : If a blowing auscultation-sound is heard in the 
mastoid process of the living, it can be positively asserted that 
the mastoid cells are filled with air and arc therefore free from 

£~fsta~~I~1~1~~f~~l isp~~~~timp~):~a~ a!h~vefi0~::0~~il;~ t~~rethi~ 
perforation of the mcmbran:t tympani, no sound whatever will bo 
perceived in the mastoid process. If these two conditions can be 
excluded and the sound be :tbscnt, 11 diseased state of the mastoid 
cells may be inforred (e.y., exudation, cheesy masses, growths of 
mucous membrane, sclerosis). 

The importance of auscultation in the diagnosis of the affec
tions of the middle ear has been both over- and under-estimated. 
It cannot be denied that although auscultation often furnishes a 
negative n.nd uncertain result, it may nevcrtbc1css often sufticc 
to decide the diagnosis of an affoetion of the middle car in a given 
case. And though the diagnostic value of auscultation by itself 
is on the whole but limitcc11 yet it is of importance in connection 
with other symptoms, for by eomplctu1g the o~jectivc group of 
symptoms it contributes considerably to the recognition of the 
pathological alterations in the middle car. 

7. Netlio<ls of Injection qf F/u,id an<l qf the I1ilmduclion of 
Vopo!lrs into the Middle Ew· t!n-ollyh the Colhelei·. 

Injections of fluid through the catheter :trc cmJ?loycd in the 
clifforent forms of disease of the miclcllc car. Thcu- purpose is: 
(1) u1 swelling and hyper-secretion, by the immediate action of 

i!~Cl~~l~~C~~l~~tr~~'c;~t~~ C~~~C (~Scl:~~~~~~~~~l~~ ~.~w~~l~~· t}~~ 
lining membrane; (2) in that form of disease in which, in consc-

~\~~1~~i~~~J~0~~~'~!~~~~c0~~~\~T:1~~ds,:~}1n\~~:1~~~~sti~1;1 tl~i~~~· 
panic cavity exists, to cH:Cct an irritation a.ncl loosening of the rigid 
mucous membrane, and thereby a greater mobility of the ossi
cula, by the injection of slightly ilTitating fluids; (:3) in accumu
lation of inspissatccl secretions, to bring about their remon1l by 

li<J,l!~~~fc~~~~~· of medicated fluid into the middle car through 
the Eustachian tube by means of the catheter is imperfect in so 

* Arch.fiir Olirrnl1f'ilk1rnde, vol. xi. p. 46. 
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far as one can never ascertnin what quantity of the fluid in
tended for injection reaches the tympnnic cavity. The first 
reason for this is the funnel-shaped form of the Eustachian tube 
in its cnrtilaginous portion, the wnlls of which therefore appear 
as oblique planes. Now if the fluid is squirted out of the point 
of the catheter, i.ntroducecl into the cartilaginous portion, only 
the central part of the fluid jct will pass through the tube, and 

E~~ti~r~~eo/~1;~ j~ew~fi]/~~:~;:i~h~ '~t\l~u~h~l~~:~a~l~h~r~~~ 
tilaainous tube, Mel to a grent extent flow off into the pharynx. 

'The quantity of the fluid penetrating into the tympanic cnvity 
is the greater the farther the point of the catheter is pushed 
towards the isthmus tubre, nncl the more exactly the orifice of 
the instrument corresponds with the direction of the Eustachian 
tube. As the clircction of the tube also varies considerably in 
different individuals, and its cartilaginous and osseous port10ns 

~b~fl~id 0!~~8~h~11g~e~r~~~1~~fi1~~~'b~';~~~~n~~d, 1~~~~~aih~81~;h0tb~· 
injection is correctly performed. 

The details of the method of injection of small qunntities of 
fluid into the middle Citr, as at present in use for purposes of 
treatment, arc the following: After tho catheter bas been intro
duced into the Eustachian tube, air is injected two or three times 
into the tyml?anic cnvity by means of the inflnting-bag to remove 

~~~:;~~i~h~ ';~~~~ni~~~\~0c fl~iaosited in the tube, and would ob-

Next 8-10 drops of the slightly warmed medicated fluid arc 
put into the catheter by means of Pravaz's syringe, or by means 
of a drop-glass (de Rossi), then the fluid is blown into the midclle 
ear by the balloon. If there is great resistnncc in the Eus-

~~~;~~~ ~b~0]1!~~n~n;~a~~:11°~~v t~l~ufi~~d thea{n.~~ti~~:li~;t~vti~t 
means the tube 1s rendered more patent. Care must be taken 
that the head of the patient remains in the erect position, becanse 
if the head is inclined backwards, the fluid in the catheter will 
~~~f~~s ~~ke~~'~,1~~~~rynx before the propulsion into the middle 

The phenomena observed during nncl after the injection of 

~~!~:~ tf~~a~~~;~~r~!a fl~~~l;~~l i~11Yn:~~-dl\~~~nv~]fc E~:{ta':hl~~ 
tube is non;nally open or only slightly narrowed, the auscultator 
hears " shrill sound, caused by the entrance of the fluid, accom
pani_ed by a rattling sound, as if small bubbles were blown, which 

~~v~U~:~ P~f:c~C1:u~0~;,~o~~~~~=1~:ft~~- tS1ee i{/:\i":,i~~- w:iit~s ~~i~ 
abnormal tension of the membrane, the rattling sound appears 
~o be ~uch higher ill pitch, rougher, n:nd .more penetrating. The 
mspectwn of the membmna tympmu will . show either an un-



INJECTION OF FLUID 1'1TO TIIE ~UDDLE EAR. 139 

altered state of the !Ilembrane, or ". more or less marked injec
tion ol the vessels of the handle of the malleus, and "l"Cat con
gestion of the neighbouring portions of the sub_erior and postCrior 

;;:H~ti!;h~.i~~ti~~~~.; bt1~1:~"h~0:;~~t~~~1~i~tt th~h~'~l~f;~~~~~ ~f 
quite indifferent fluids. Small quantities of fluid are seldom 
seen after i1~jection to shine through the mcmbrana tympani; 
large quantities of fluid will, however, be seen to shine tluough, 
~~li~:~~y when the membrane is transparent, and the fluid is 

The subjective symptoms which occur after inflation consist 
mostly of a sensation of fulness and warmth, sometimes of burn-

~~1ts~n~~~n~·a:}fu;f~~~i~t1~ t~~~h: 1~~ku:a~ar ~r~~~v~0~Z1tc\~~ w~t~ 
serve£ and never an infla.mmation with suppuration in the 

lk'c1h":~r~f;~~{e~~ti tE!r!~~~:;~nof0~ :;~~ti!e~~1~hca fl~ftdP:~ 
~~~iJ~a~;~x b~at:~stnq1~i~el~as:en~o\~~~ingyh;~:~~g a~v1t~o~g?d 
water. Acute pain in the car after the injection is removed, 
either by mbbing the region of the external car, by simply 
breathing into the ear, or by pouring lukcwn.rm water into the 
external rnoatus. * 

ca;~\~~~k~~j~~W;~t~1f ~~i'fi~~ '\~~~~~'.i~ea~ i~ 1~1~et~nJ~~ ~~,~~~1a 
~i~:· ~f tl1~s~~tt~~;·0i!~1~o~u~~~~;1~n~l~~~d ~/tfi~i~vill~a~f ~~~ 
tube, and the outflow of the injected fluid into the J?lrnrynx is 

i~ss~::~;in 1~~1~Je~~iz~:e:,tr~h~e~:Iz,~ :'f1~~~!~1 s~:~~· ~t~~d 
hcrmcticall y into t'l10 outer extremity of the catheter. The 
greater the resistance in the midclle ear, the more difficult is the 
injection of fluid into the tympanic cavity; indeed, even with a 
permeable tube and a perforated membrane, and with the point 
of the ccithcter well pushed in, only a portion of the injected 
fluid will escape at the external meatus, the greater portion 
making its way into the pharynx or the nose. 

But it is not always possible to inject fluid into the middle 
car by the catheter in the above manner, especially if the tym
y;:inie cavity is partially or wholly filled by inspissated mucus or 

of:st~~7!~t~~~~m1 ,~:t ~~e 1~~~f~~~s f~1:·"'ti,~·aftt~id t~n p0;";~tr~~e s~~~~ 
the tympanic cavity, anJ'it will flow back from the tube into the 
pharynx. lt is then advisable to use the elastic tympanic 
catheter, which has been recommended by ·w ebcr-Liel for suck
ing exudation out of the tympanic cavity, and for injection of 

• After the succcss£ul injection of different fluid~ into the tympan ic cavity, J\Ioos 
baa observed temporary gustatory sensations in some of his patients. 
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medicated fluids into the tympanum. In my work Uebe1· 
die Anwe11du11g des Poul.:eno·oln-chens.* I have made the 
assertion, based upon a considerable cxrerience, that the 

~h:~a:~~dfti~~~t~±· ~~~ !f~~l:1Zrbf~r ~~m~~sf~ i:~i!~o~~ 
mended by Wobcr-Liel, but that in certain other diseases 
of the midclie ear, of the external meatus, and of the 
mastoid process, it proves an invaluable instrument. 

The tympanio catheter (Fig. 64) consists of a small 
flexible tube, funnel-shaped at its outer extremity, 17 cm. 
long, and 1-1} mm. thick, with a small aperture at its 
point (or on its side) for the exit of air or fluid. 

is ~k:ct:{1T:'~~!0'f oll~,~~~ t~~,::,:c;~ ~h~t6<lef.~~~ c~~i:k 
vulcanitc catheter, 12 cm.1ong, thrnugh which the small 
catheter can easily be pushed, is first introduced into 

~~~h~~~t~~~i~~c~t~~~crt!i~~d, I~1 ~s f~~~~~~ct~~i~\~: n~~e t~; 
means of Bonnafont's clamp, and the little elastic catheter 
is pushed through it into the Eustachian tube and into 
the tympanie cavity. The point of tho small catheter 
will be in the tympanum, when it has been pushed 
2 !i-3 om. beyond tho point of tho catheter, as indicated by 
a mark previously made on its outer extremity. 

According as a smaller or larger quantity of fluid is 
to be injected, either Pravaz's graduated syringe or a 
larger one is used, and its nozzle must fit into the funncl
like widened extremity of tho tympanic catheter. As tho 
fri ction of the fluid in tho latter is Yory ~roat, a con
siderable amount of pressmo has to be cmpfoyed during 
the 111.JCCtion; this pressure must be mcreasod only 
gradually, because if outflow into the external meatus 
is prevented, violent pain and giddiness may arise from 
the suddenly increased pressure of tho injected fluid upon 
the walls of tho tympanum. 

When tho fluid injected either by the catheter alone or 
by md of tho tympanic tube is ontorinrr tho tympanic 
cav_tty, _a dull rnshing sound w.ill be heai·a similar to that 
which lS perceived when one listens over an jndia-rubbcr 
tube through which fluid is flowino-. When a considerable 
quantity of fluid is injected, a1though the tympanio 
catheter bas been_ used, a lars-o portion wiJ!- flow into the 
naso-pharynx, while the portwn 111.1ectod mto the tym
pamc cavity will escape mostly by drops into tho external 
meat us. 

The injection of largo quantities of fluid into the middle 
Fw. 64. • Wiener med. Jl'ocliensclirift, Kos. 15, 16, 1Si5. 
ELAST1cTn1PA!'l'IC 
C .. \THl."TER. 
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mometcr to ascertain the temperature of the vapours, in the 
lateral orifices two cm-Yed glass tubes; tho ono {d) servos for tho 
conduction of the compressed ai1·, and the other (I) for the mtro
duction of the vapour mto the tympanic cavity. 

To utilize the apparatus for different kinds of vapours, small 
tin vessels, fastened to a wire, serve for the recepti.on of tho clrugi;. 
At the bottom of the «lass bottle 1s a layer of sand, which 1s 
heated by the flame or" a spirit-lamp, and soon causes the medi
cated substance in the metal vessel to evaporate. The propulsion 

F10. 65.-Vor,ATILIZATION APPARATUS. 

of ail' may commence when rnpours become visible at the point of 
both glass tubes. 

The vapours which arc deYelopcd in. the bottle arc propelled 

~J) 'i:t~~h~0st~:~~ (Jf~~~\1i·~1~n~~~~~d th:-~~1g\~10t~inc~~~~~f~~~~~ 
the middle car. The choice of the compression apparatus 
dehends on the air-press:ue b}'. which the vapou!·s arc to be pro-

f:q1~e.?t.t'k_i~~1~1~~J.~n:,~ll~~:~~y ~01;~s~i~: ~f :ligJ~:1 ill~csb~ll~o~~ 
t?e efl~ct of which ~an be_ hmghtencd by an _occasional comprcs
s10n of the cscape-1?1\Je, will suffice. According to Miot, " smglc 
pyriforn;i balloon wit 1 a lateral onfice (Fig. 65, b) is more useful; 
the orifice 1s closed by the m1ddlc finger of the compressing 
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}~~~~~1~n~\\~~~1its the re-entrance of nir after the compression 

m~:~~~~ci°'.~P{~~~fc~~t!:~';l~ s~T~~f,~~~~s~b~~t~~:~~ili t~~ I~~~s~~~~{ 
the manomctrical 12ressure at the point of the balloon itself~ 
becansc a great port10n o! the pressure gets lost rn the bottle as 
well as in the conducting-tubes leading into the catheter. The 
n.ir, impregnated with vapours, will therefore flow from the point 
of the catheter with only a slight force, reaching the tympanic 

~:~t1'c'~itlB~:~~~~h~rE~~~:c~~~\~t~ ~L:~~\~i~:~;ll~~. ~s ;]~~ 
when there is considerable obstruction in tho t)onpanic cavity, 

~~~~h b~~;~~~t ~~ilyb~~~~c~~~a~; t: ~~~~l1:~~i~~o;~ki~~t~~· v~~~u~~ 
into the midcUc ear by means of a force-pump (vide Fig. 62, p.131), 
eonnectcd with the tube (cl) of the Yolatilizer. 

When applying ral'icUy evaporating fluids, such as cliloroform, 

~i~1~1~~r~~r~~~=risa~1~t~\.~~~~~:~ct1 r1J~1~~i~~~o~~~tl~~ti·~\~t ~ 'f~~:~.i~;~ 
of the Kuid into the balloon, and to press tf,c developing vapours 

~~~,~~1 c~~~c~~1h~~\11~~;~1gtl~hc t~:::g:'~\? t~~·i~~~ i:.~;~~l 'b:)]~~~~ 
into the neck of the small bottle which contains the medicated 

flub~n~~~~1f~~11tG~a~~\~~~Z1~f~~~~r1ii~h0 E~~~s~~0bo observocl in tho 
application of vapours to tho tympa.nic cavity, in the first 
instance one must have ascertained that tho catheter has been 

~h~~·~1~7e, ~~~~~d ~~c~d~ctu~~· t~~,1~u·'.d~\~~~~~~~~l1°~h~ab~ll~~,~~~ 
determine the l?enncability of the Eustitchian tube, and to remove 
secretion depostted in the camil. The fixture of the catheter during 
the in trocluction of vitpours is most easily cffocted by Bonna
font's clamp, or by Dclstanche .fils' pinchers (ville p. 120). The 
temperature of the vapour depends on the drug employed, many 
evaporating at a low temperature, while others require a high 
one. The duration of the application also depends on the nature 
of the drug and on the amount of irritation which is developed 
durii1g the action of tho vitpour in tho car or in tho pharynx. 
Generali y the duration of the application is three, five, or ten 
minutes. 

The phenomena observed during and after the introduction of 
vapours into the midcllc ear arc usually a feeling of warmth and 
fulness in tho ear. Great burning in tho oar, with at the same 
time injection of the vessels of the handle of the mallcus, most 
frequently occurs after the action of ammon..i<i vapours. The 
most marked reactive phenomena occur, however, in the naso-

• The older anr:tl surgeons used commonly a slight pressure in the introduction of 
\'npouniintothemic.ldleenr. 
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pharynx, as the escn.pe of vn.pom·s into that cavity often en.uses 
great itching, hawking '~ith cough, cong?stion and swelling of the 
mucous membrane, and increased secrct10n. 

When I first employed this highly recommended method of 
treatment, at the bcgmning of my career as a practitioner, I 
asked myself the question whether the Yapoms really reached 
the middle ear in such quantities as was generally supposed. I 
undertook, therefore, a number of experiments on human organs 
of hc,.rin" to ascertain the manner in which the vapours entered 
into the ;;,idcllc car. The experiments with different kincls of 
vapours gave different results. Of simple or medicated steam, 
which was so frequently used, only a very tnflmg quantity 

~f~h~0~tc~:! I~~£~~~s~~i"!%1~1~1~~~1:0~~~a°t~c~i~1~~~~~·b~~~~/:t~~~ 
c"theter, while another portion is so during the outflow from the 
point of the catheter at the narrowest place of the Eustachian 
tube. Of the condensed steam only a part will, therefore, be pro
pelled into the middle ear by the current of "ir in a fluid form, 
while the greater portion runs off into the naso-pharynx. Sal-

f:,'1~~n~~~s~~k~~ ~~~~c,a~:1binf;~:~J°:u:;tfil~s ~~ri~~v~f[ ,1~1~h 
the tympanic cavity in vapour form. Of easily condensed 

;:g~c~~11;~~{~~t~~e 0li1:,~h~~;~;~~,~·~aif t~~etu\;;:nKa~~.~f;i,t~~ 
!axed, and a considerable portion of the canal is narrowed. How
ever, the subtle vapours of chloroform, of sulphmic ether, of the 
rnrious ethereal oils, of acetic ether, of turpentine, and of iodine, 
can be propelled in gre,.ter quantities into the tympanic cavity 
even where there arc considerable obstacles in the Eustachian 
tube. Of the different kinds of gases, carbonic acid especially 
was formerly frequently applied. The :ipparatuses designed by 
Ructc ancl Ilau (Lehrbuch du Ohrenheilkiinde, p. 143) for the 
development of this gas arc, however, much too complicated. 
The simplest manner of effocting the dcrnlopment of carbonic 
acid, and its introduction into the middle ear, is to collect in the 
p)'Tiform inclia-rubber balloon the carbonic acid, which is dc-

b~10t\1~cl ~dd~t7~~d~~i7t~~t~~~1 '.'{cfcf1fa~~0~o "~~~s~ si~lu;~.~1~h 80tt~ 
catheter mto the middle ear . 

. Locll"cnberg* h:is r?ccntly recommended, instead of atmospheric 
:m, the applic:it10n of hydrogen gas or breathed air, collected in " 
bbddcr for the air-douche. The statement of Locwcnber" that 
the effoctcd increase in the hearing will last lon,,er when br~~thcd 
air is applied than when atmospheric air is usecf, I cannot confinn 
after repeated cxpcnments. 

* Acctdbnie des Sciences, 18i6. 
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1
S METHOD. 

c. The Jiutho,.·s Method of rnaking the Eustachian Ttibe Pe,.me-
able. (Politze»'s Method.) 

I ic~bt~,~~f ~ ~~6~!~t~~d ~~~~a~~~afa~~b~h~~r'.:'0°:j!~s:J'i~~ 
d:i~~ ~!0~~ ;~~~~1~,;~1~.~b~t~~;~h;~~xiJ~~n~h~l:~~~~ ~ll 
sides. Tho essential novelty of this method, by which it is 
distinguished from cathcterism of the Eustachian tube, lies in the 
fact that the nozzle of the instrument to be used for condensation 
of air is introduced only into the anterior portion of the nasal 

~~~~~~~hi~~d tut~~r~~hic1~1tl~0~~~~~e~f ~;~.a~t~~~bi:r a~~to of~~: 
clisafceablc, is avoided. The closure of tho naso-pharynx in this 

~,%i:S ~~ tl~:c~~~te~io~~h:Jyn~e~I so,~aJ,a~d b~intro~~s~~ 
compression of the alro of tho nose. At tho same time the resist
ance in tho tube is lessened by the act of swallowing, by which 
tho influx of tho condcnsccl au· into tho tympanic cavity is 
materially facilitatecl.t 

baii~~n(Fi~se~~~~e~~~~1tiJ~~~u~:;toi0\~{ d~~~~~ ~st~ ,m~~r~ 
furnished with a slightly cnrvccl tubular nozzle. To avoid bleed-

~fti· ;~:~:~ ~p~~q~h;~It1~~:~1:~!~r;~~.~~~~~:;:f!n"~~~~-~~: 
tho balloon and the nozzle is effoctcd by the insertion of a short 
elastic india-rubber tube. 

sc~~d i~c:~tau~ft:~:s ;,"~~~l~dw~~=r tf~~of~~~,~~~;h:r;;~c)~~:ni~ 
rcquirod to swallow when told.t The surgeon, standing on the 
patient's right, introduces the nozzle of the Politzcr-bag one cm. 

• Wie11er med. Wochenschrifl, 1863, No, 6. 
t This method was suggested by a. number of experi~ents ~a.de in reference to the 

fluctuations in the pressure of a.ir in the tympanic cavity. I quote here the second 
cxpt:rimcnt ( W. med. IV., 1863, v. 6), which I demonstrated to Professor v. Triiltsch 
in 1861. Iflintroducetheextremityoftheesca.pe-pipeofa.force-pumpintotheno::ie, 
half an inch deep, and compress the a.Ire round it, and then perform an act of swallowing 

~~::2::F:;~~E~~Ii'.S~;:¥i~~:~~~:~0!~~~?,d:lh~ '1:k:~· ~; ~~;~·:· :::~~, 

~~t~~~~i::~rn~~;,~~f :~~:d~r t~r;l.§J~J.~~~:::~r~f~if ff~~~~l~fir~Fr: 
~~~1E~!~~h\1~~ut~'bec~~1:a!:~;:~~i~~~!~ta~dt~: ~!~~rJ ~~~~c:i~~ t!t t~~:~~~ 
pharyngeal muscles, and the ~£feet of the injected a_ir is i!lcre.ase~. ?lliot gi\•es ~h~ 
patient a small piece of sugar uutea.d of water, by which sahvat1on 1s produce<l, fac1li
tating thc act of swallowing. 

10 
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~h~~m ~~ncd'fo~~~~~1i\i~1~~~e~f~~c t~~:e ~l:~i;~~:;di~t t:st~~~ 
ment. The patie~t is next told to perform an act of swallowing, 
and at the same moment the surgeon expels the air from the 

~a~:~lcib~ t~~t~a:~p~f~;~:~ius~;a;:e,~~~~~fo~~~~neff!c~:j 
ty the soft palat!J is forced open, and _its v1brat10ns give nse to a 
dull gurgling noise which fre<J.uently, if not always, may_ be taken 
as an indication that the an- has entered mto the middle ear. 
The m0:jority of patients experience at the same time the sub-

FIG. GG.-POLITZER'8 )b:THOD. 

jective sensation of a stream of air entering both tympanic 
cavities.• If this sensation of air streaming into the tympanic 

~~;i;fitl~r:~i~c i~r~h~1;e~.:e~hili~; ~}~t:\:;1,: ;mb~{ J~1~i~ ~~~~~ 
tion be quite absent it must by no means be concluded that the 
itir has not reached the middle ear, as not unfrequently the sensi
bility of the mucous membrane of the tympanic cavity in aural 
patients has become so diminished that even during cathcterism 
the current of air in the middle ear is not felt. 

The changes in the mcmbrana tyml'ani dming the applicntion 
of this method, as observed on inspcct10n, arc analogous to those 
seen during catheterism. There is a noticeable alteration in the 
form of the cone of li~ht and outward bulging of the mem branc 
between the hitndle of the mallcus and the periphery, sometimes 

* Pagensteeher's statement (.A. f. 0. vol. ii.) tha.t the sudden lifting of the 
hands towards the ears, while ::i.ir is propelled, is in children to be accepted as a. safe 
indication of the entrance of air into the midd.Je ear, I can confirm from ex1>erience. 
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even in c.:ascs where these phenomena were wn.ntinrr durin« 
cathetcrism or during the Yalsalvian experiment. The ~"cssels of:· 
the handle also. arc often injected just as. after cathctcrism; but 

~~0ct~~~~u:!r~~te c!:~g~1~"LI1~~l~~1ch1~: wber~a~~~h~~ t~:0~h~1~ 
membrane or portions of it are drawn inwards towards the inner 

~~~~ll b~· t~~ t;;~tl1~~0ci~h:~tyt~~\:l~1~ t:c:~,:~n o~f tt~e c'r:~~';!~ 
scribed depressions are strongly bulged outwards, and arc some
times even pressed forwarcls like bullre. 

Inspection of the membrana tymeani during my method does 
not, however, always furnish a positive result, as is also the case 
with catheterism; but in such cases the entrance of air into the 
tympanic cavity may be ascertained by the insertion of the ear
mn.nometer into the external meatus, when the slightest, even 
invisible, changes in the curvature of the membrane will be 
indicated by the drop of fluid. 

Concerning the results of auscultation during my method, 
I stated in my first publication that in most cases no decided 
result could be obtained because the loud vibrating noise of the 
soft palate drowns the auscultation-sounds in the Eustachian tube 
and in the tympanic cavity; and that only with a perforated 
membrana tympani, either with the unaided car or more 
intensely with the otoscopc, a distinct hissing noise is perceived, 
which is also heard by the patient. After the experience of many 
years I must, however, modify these statements, because very often 

~~f~:sw~htl~~ l~~~~~~~et~~~~~1~Jr1~v);~~{~ ~a~~it~e~~ t:1~N~~~~~ 
the 1niddlc ear can be plainly distinguished, as by continued 
practice we arc enabled to disregard the more clistant pharyngeal 
noises, and to concentra.tc our a.ttention upon those nearer 
ones. 

During the application of my method we will therefore often hear 
the bulging-out noise of the membrana tympani (Moos) and the 
n.bnormal n.uscultn.tion-sounds which were mentioned du_r_i..ng the 
description of the operation of cathcterism. While, however, 
during catbctcrism the noise appears modified by the friction of 
the ai.r in the catheter and by its escape from the point of the 
instrument, the auscultation-sound clunng the application of my 
method, where these distmbances arc absent, is comparatively 
often more clearly heard. 

The ai.r, condensed in the naso-pharynx by my method, will as 
a rule enter into both tympanic cavities, more powerfully, how-

~;:;,~~c t~~vi~~1?s fc~~l~r~hc Th~~;~:-~e t: c~:c:~~-~t~n~eii~ft~~~ 
• It fre<iucntly hn.ppens that the current of nir penetrates more powe-rfully into the 

middle car of tha.t side which is opposit..: to the nnf<:tl orifice into which the :i.ir is 
propelled (llinton). 

10-2 
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of the current of air upon the diseased car, and to limit the 

:~~~~~~y 0~o ai~r~~i~ ~~e ~~~Ific~!1°~:si~~a~~~clir;~s tE~ss~~~~~l!t bi; 
~{~~i~-t~:~Je~~~~'~ ~\~e'::!~~s ~r;~et~1~r::~e~~r ~DI t~~~r~:t~~~ 
a pressure upon the external surface of the membrana tympani 
that it cmmot bulge outwards, and the condensed air in. the naso-

p~;~h,~~e cfn~o t~~~e~~~m~~\ ~ddfeei:! 0~!1;h:o ~u~W~~~a~x~~~~ 
~or the same reason, in cases in which both ears arc affected, the 

~~~=1~Fo~-~~i~~ cl1~~:~~~g;:~ :: {~1~ft1~~?s1~ed~~~1s~~~~~ :t~l~~ 
Eustachian tube, the entrance of air into one ear takes place more 
readily than into the other. In such cases, where we wish to 
inflate the latter more powerfully, the meatus of the former must 
be hermetically closed with the finger. Indeed where both ears 
are affected, and the current of air penetrates equally strongly 
into both cavities, the mechanical and therefore also the thera
peutic effect of inflation can be increased by closing the meatuses 
alternately, to allow the full power of the air-cm-rent to act 
separately upon each tyrnpanic cavity. 

The strength of the air-current to be employed depends gene
rally on the amotmt of resistance in the midclle ear, on the 
presence of inflammatory phenomena, and also sometimes on the 

;1i~~l~~~~~~k~~~v1',i~~nrr:~; :,:e:~~:':d t{.h'f~~~~e t~a~:g~~~~v~; 
has not been much diminished, as also in acute inflammations of 

~~i'n,l~~:le n~~i"co:!';i~etef;edf~~~~l;~:~t~~~-:~~~· of~l~~~ yp;:.~ 
sure are advisable. For this purpose the introduction of air may 
be effected . either by the mouth by blowing. thrnugh the nozzle 
of the rubber balloon, or thrnugh a short md1a-rubber pipe, or by 
the balloon, ill the applicatwn of which the pressure of the hand 
can be so regulated. as to propel currents. of air with very slight 
or yery great force mto the tympanic cavity.* In cases of great 
resistance, however, the permeability of the Eustachian tube 
must be effocted by powerful and rapid compressions of the 
balloo~, ancl in some cases, when this does not suffice, by the 
use of the force-pump (vicle p. 131), the tube of which is con
nected with the nozzle of the balloon or with a short india-rubber 
tube. 

The effect of inflating with air after my method depends on 
the nature _of the pathological changes which impair the func
twn of heanng. In those affections of the miclclle ear where, in 

* '.fhe_propcisal of Zaufal to increase the pressure in the balloon gradually by com
}ltessmg it with two, three, four, a.nd five fingers is very good, especially if the ope
rator has not had sufficient practice in regula.ting the pressure with the whole hand. 
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~1~~"'~~~;~~~1 °~:~r~~f th~':n~~::~~a~;P~~ s::r~~-nth:n~ss'i: 
cnla combined with it, a high degree of deafness often exists, a 
strik_ing. imp1:ovcmcnt in the hearing will generally follow the 
applieatwn of my method; where, however, m the course of in
flammatory processes in the middle ear a development of newly 
formed connective tissue, and thereby abnormal anchylosis of 
the ossicula with each other and with the walls of the tyrnpanic 
cnvity have taken place (vide p. 89), either no improvement in 
the hearing or only a slight one is effected by this method. The 
feeling of improvement in the hearing will often correspond with 
u. demonstrable increase in the hearing-distance; however, cases 

~~~i~i;:t 0~n!~~~~t~dh~f° 11thf~eb~e~~sn~:'bR~~~1 ~f~~~ t~~~-. ~~B/i~ 
by testing a. considerable increase in the hearing-distance is 
ascertained.* 

Uy method has in the course of years been modified, pnrtly by 
myself and partll by others, and the original indicntions have 

~hf~ !'~g~de~~ no\ i~o::~t ~~· ~K:ci:dal~c~a;h:{o;~~ ~::c;h~~ 
secretion in the naso-pharynx, also even indeed in the cavities 
adjoining the nose, is removed by the air-current (Hartmann). 
The modifications refer partly to an alteration in the form of the 
instrument, l'artly to the closure of the soft palate. 

The mocliJications of tho form of tho instrument lrnvo for tho 
most part proved impracticable. One of them is the employment 
of an olive-shaped nozzle for the balloon, by which one of the 
nasal orifices is tilled, while tho other is compressed, so as to avoid 
the necessity of compressing tho a.he nasi round the instrument. 
But apart from the fact that the width of the nasal orifices is 
su~jcct to very great variations, au objection to this modification 
is the fact that there is a reflux of air from tho nose, and there
fore a decreased effect upon the midclle ear, oven when the olive
shaped nozzle is closely fitted into the nose. Still less useful was 
the application to hath nasal orifices of a plate piercecl with two 

~;~~~!~ ~f rr~r,~~~'L~?:.-~ti~·r tt~?,,0 (t~~~~~~~~~-~/~'~,;~~er~~~: 
pears to me very serviceable, because the painful sensation which 
1s produced by tho compression of the nasal wings round tho 
hard nozzle as well as tho occurrence of bleeding from the nose 
nre avoideclt In my practice I use at present, without excep
tion, this elastic front-piece, consisting of a piece of grey inclia-

* The sensation of pressure in the region of the stomach, which sometimes occurs 
immediately after the employment of my method, i>i chie8y observed as the result of 

~r.:~~~:~~!\~t::E~:J1~~~~~:,;:~::,rf,;r~:'.F!;~~;~~::fi~iiE~i:~~:,~':::::~~ 
ce~sion. 

t The employment of a short elastic nozzle is also recommended on the ground of 
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tications of the closure of tho soft palate, which do not at all 

~~fi'.~~~ a!ht~o c~~s~~0ot:;'!'lfio~0 ismfu a~~i~1~~th~t:~.is~·~~d ~~· 
replace it efficiently in most cases. 

P.o~~i1~~er~}nfh~h~aL~~~ct;{;~,\~;h~l10°fa~~ll~~ti~~di~r~~n~~~h~~~ 
s1m11ly blowmg air mto the naso-pharynx (Schwartze) may for 
previously stated reasons be used in childrnn, who cannot be 
!ncluccd t~ perform 3;11 ~ct of swallowing. Tho entrnnce of air 
mto tho middle car will m that case succeed much more easily 
when tho child cncs, because the simultaneous vwlent expim
tions, and the decrease in the resistance of tho Eustachian tube 

~r1 ~i;~~~o0 ~~~il:Jm~~nf~ ~~~i:;ft ft1J;:· ~]~~u~~v~!·\t~e ;~lt~~n1~ 
ctlectcd by phonatwn of a vowel, the '1ir will very frequently not 
enter the m1ddlc car at all, or only with very slight force, because 
the weak pharyngeal closure can be easily forced open by the 
current of air, and on the other hand, because by the lifting up 
of the soft palate during phonation the resistance in the Eusta
chian tube is only slightly lessened. The same holds good also 
of the closure of the p<tlatc by phonation of the consonants y 
(Ge,.man p1·01wnciution) and k. For although the power of 
rcsist<incc of the elevated soft palate against the penetrating 

~~l~~;t o~~c~~~:i~1~~c{;~a~~~~,f~{, J~~~i~;~i~1~cl o~;!~~1!°1~f,'~ l;~o!~d 
that in cases where the ail· enters the middle car at all during 
phonation this takes place as often cluril1g phonation of rnwels as 
of consonants. Tho reason for this is that during phonation of 

~·1~~v~f'!~I~s,t~~~J'~l~~c tl~~r~\~~·~d th~ l~~~ods ~}'0c!~;~~~::~fonn °:f t~i~ 
coincides more accurately with the closure of the palate, while 
dming the phonation of consonants the period of propulsion of 
nir docs not coincide so accurately with the closure of the 
pharynx, because many patients arc not able to retain the soft 
valatc in its elevated position and allow the pa.late to open again 
nnrnediatcly after the consonants g (Ge,.ma,z) and /, have been 
formed. It is clifforcnt with the closmc of the palate by the act 
of swallowil1g. For not only is a finner closure of the palate 

~~~~~~l ~ls;h,~ ~:~:~~:~~I: ~~~ode~~~~t~.,~~l1~s\~\~{~~~~i'~'f'{i~~ 
Eustachian tube will follow, such as is not produced by any 
other motion of the palatil1c muscles. This can be proved in tho 
simplest manner by the ab-cacly described experiment of holcling 
a Yibrnting tunini;-fork bcfor the nasal oriticcs (p. 7 L), first made 
by me. Its souncl will not in any way be increased by phonation 
of vowels or of consonants; during an act of swa.llowing, bm~evcr, 
a consiclernblc increase in the sound of tho tuning-fork w1ll Lo 
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herceived in both ears.* The dilatation of the Eustachian tube 

,I,~safzp~.r~i~~e 0~1~leci~~~~~jsa;;-~b~~t~E:'~~~~~it~;~;: 
tance in a practical aspect, for in the diseases of the middle ear 
combined with great resistance in the tube, where currents of 

~}\K~0:J£~0~~~ u~lye:'t~~~c:h~r :~.\f~h"i~a~~~;&~~dt~~s:t~t! 
by the material widening of the Eustachian tube during an act 
of swallowing. . . . . 

Indeed, it has been shown that even m cases m which all" 
cannot be propelled into the tympanic cavity, when the closure 
of the palate is effected by phonation of vowels or consonants, a 

:!~~~h~dPi~0:e;11~j .~t~h:h!1~~~ 1~~ ;~:~ll~'~:edia~z ~~~~~v ~ 
those cases in w~ich a certain increase in the tearing-distance 
takes place by inflation during the phonation of vowels and 
consonants, a still more considerable improvement in the hear
ing will generally follow if afterwards my method is applied 

~:i~~;~~l~~tv~:.i~~~~ll~;:~;~e/::tllfi~~~~I~ne;x~f,.~h~cci:~~v~f0~f 
closing the soft palate arc inferior to that which I originally 
proposcd.t 

co~cfe~:~f~~iy~s~b:'~~~~~~~~1~1~x f~~\ ~~~i'.;;~1c~f1;'~1s~h:!t~;.~ 
the tympanic cavity during speaking. This occurs, as I have 
since convinced myscu·, much oftener than during the simple 
closme by means of vowels or consonants. For while spcakmg 
the palate is not only closed, but the base of the Eustachian 
tube is elevated more strongly and more continuously, as ascer
tained by immediate inspection with Zaufal's speculum. If, 

;~:'.ti£ie~~~~l1~yh~hfe~~f~~i:t~~c~~~~~1~v~~j~e~~!,~;~:~~':;'~~1:;; 
Kiinig-the influx of air into the tympanic cavity will occur much 
more frequently than dming the sunple closure by means of 
vowels or consonants. The cause of this is that the closure, 
while speakino-, on the one hand is firmer than dming phonation 
of. a vowel, an~ on the other hand lasts longer tlrnn the utterance 
of a consonant. In a number of cases this modification of the 
closu~·e of the palate, proposed by me, is to be considered as 
pract1cally the best among all the modifications hitherto men
tioned, and will have. the same effect as propelling air by the 
applicat10n of my ongmal method; very often, however, this 

* That the current of air towards the tympanic cavity is not temporary in the 
application of my method, but that it lasts longer than the act of swallowing, will be 
seen from the fa~t that. i~ case of a perforated membr:urn. tympani the hissing noise, 
caused by the exit of air mto the externa.1 meatus, will often last as long as the in
flating-bag is compressed. 

t See the communications of Zaufal (A. f 0.); Hartmann, Virch. Arch. YOl. 
lxx.; Levi, Annal. des .illalculies de l'Oreill(', ::\fay, I8i7, p. 81. 
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modification also proves insufficient in comparison with the effect 
produced by my original method or with catheterism.* 

qu~~~ts c~~~s~s s;~;;~u7 ofPt~~n:!~b;a:f t;~~~ thF;o1~ [tT~ 
it woufd seem that ruptw·e, caused by the increased pressme of 
air in the tympanie cavity, is a characteristic of my method, that 

~~n1~~~:.:hil !~ia~~~t~~· ~I~~ 1;~~~;;_ isB;~ ~he~:~~~~::!~s ,::.~ 
refuted by the following facts: (1) Ruptures of the membrane 
are observed not only dming the. application of my method, but 

~~te~~:~~ o}h:heVE~ssa~~~hiane~f.i1:t00(2frk~~~{pt~~~s ~£"~~ 
membrane occur only very seldom, will be seen from the fact 
that during thirteen years altogether fourteen cases are known-

~s~.er~3l~~/;a~1~he~:r r~1~~~;~ee:·u~f t~~,~~,",f~;,~n':i'~r:~~~0~c~~1: 
P"'nied by injurious consequences will be seen from the descrip
tion of the cases in liternture. For in almost all the cases 
published by P"'gensteeher (l. c.), Schwartze (I. c.), Lucae (Deutsche 
Klini/,; 8, 1866). van Hoeck (Nede1fanclsch 'l'ijdschr~~ vo,. 
Ileelen Ve,.los/.-u,nde, 1866), and by myself (lVien. med. P1·esse, 
1868), "' considerable "'nd in most cases permanent increase in 
the hearing-distance took place after the rupture. 

rc;{~~~n~~u~fs t~~ t~i=~b:~~~~e p~·~l~a~~l !~~e~s'i~~e~~fgtt0~T~h! 
Eustachian tube.t Most frequently rupture has been observed 
to take place in membranes thinned by cicatrization and calcified, 

~~~\n~0tc~:~Z ld~~~~t~~fs1~~'~;~~a~~~~1c01~1f:;t o~l~s~u~ijgk~t p%~~ 
sure in the application of my method. Ptwuation during the 
fatter is also no preventive against n~pture, for ruptures have 
repeatedly taken place during phonat10n. \Ve must add here 
that in all cases whore tho above-mentioned changes in tho 
membrana. tympani exist, n.ucl whore it is desirable to prevent 
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rupture, this can be effected most safely by firmly closing the 
external meat us with the ti ngcr. 

I. Q,,, the Tl1Nc1peutic Vollle of the A1tllio1's ,)[etfiotl (Polit~a
fring) as compa,1wl 'l.t'ilh the Volsafria.11 Expel'irnent 1 and 
Gathete»ism. 

The importance of injecting air into the middle car in the 
tre'1tment of its affections has already been dwelt on in the de
scription of the mechanical ctfocts of currents of air introduce.cl 
into the tympanum. In my former wr1t1J1)j8 on tlus subJeCt it 
has been pointed out that when treatmg diseases of the middle 
car by injecting air it. is essential not only that the '1ir should 
enter the tympamc cavity, but that it should enter with force and 
with a jerky action. In the applic'1tion of treatment, therefore, 
not only should the degTCe of force and jerky action of the current 
be considered, but '1lso its rapidity. For if a given quantity of 
condensed air be injected into the tympanic C'1vity the effect will 
vary accorcfo~g as the ClllT?nt pcnctra:tcs slowly or rapidly. In t~c 
tirst case no improvement m the hearmg, or only n. sLight one, will 
take place, while in the same patient the hearing-distance will iJ.1-
creasc to a considerable extent after tho action of n. ra.pid current. 

This fact, ascertained by clinical experience, is explained by 

;;~~m~~:~~:s. of ;s 1~~1~(~1~~v ~!h~xgt~~·~~~~r~~vt\~~\j tl~~r~~~1;~~~a~~ 
tympani is followed by a movement of the articulation of the 
mallcus with the incus, by which the handle of the malleus is 

~]~i~1:o~f~~n!iJy ~~t~'~j~~~;t'~~~~,~~~i<~;~~;~. :~~,'~Jfe ~~;:ei/f~~;~ 
ili~::~ '~~~~~r~~e r:.ei:b1~~~~~1~Y~()~~~~11~h~1~n~=~~~~ch~;cfo~~:~1 
~~~~~~~11~~s obl ~l~~i~rc~t ;~~(f:1~1J;t~~~~-~a~~~l, t~p:~~1sca~~1tJ', ~k~ 
stapes will follow the motion of the rnalleus only slightly; but 
the ossicub. will move outwards more freely if the cmrent of air 
passes into the tymi;>anie cavity with " rapidly-increased pres
sure. Again, the position of the ossicula in the '1ffoctions ot the 

~;gc~\~c1~1~r~8 aJ!o ~e~·~d~~K~rS}~~~~·b~~;!10mc1'~~~~~~i1~:1 ~~-080~~~~ 
tightly the ossicular chain is drnwn inwards the greater is tho 

J~~~~~~~~ilf0tht~~~f~~~,~~~;ib~ ':!o~·~u~~;~st/d~r~~fer~~~~d1~~~.!" t~~ 
manent the more completely the ossicuh h'1Ye returned to their 
normal position. 

We have considered it necessary to premise these observations 
to the following cliscussion of the therapeutic rnlue of my method 
in comparison with that of the Yalsah·ian experiment and of 
c:athcterism. 
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Rcgardi.ng the Yalsah~ian experiment, we haTc already dmwn 
attention to the fact (p. 111) that in the normal state the entrance 

~!t~:-~ ~-~~s~~~ J~tfc;~~~o0~~Y ir?.~b1K1~h~t0~~~6~:S~ ~f s1~~~ 
~~~l:it1i~~~~r~~~~~~f i::L~,-~~~eth~a~~;~a~lt.y"~;~~s~~~~h.~t~tu:a 
for forcing air . into the tympanic cavity must be increased to 
100-120 mm. Hg. If therefore iu the case of a slight swelling of 
the Eustachian tube a certain exertion is necessary to force 
asunder the closely-applied walls of the tube, and to sress the 

~u~~~~e itet~~~P~fi~~tf:~!t;;f t~~~ i~i~i~'\~~~e l~ ,~h~;1~ t1f~·~~t~~ 
has become contracted by great tumefaction of its mucous mem
brane ancl by impassable accumulation of tough exudation. The 
obstruction in the tube thus caused, which is often increased by 
accumulation of secretion in the tympanic cavity (Moos) and by 
great tension of the membmna tympani, can either not be over
come at all by the Valsalvian experiment, or, if the cmrcnt of au· 
enters into the tympanic cavity, it will only do so with a con
siderable loss of its original force, as most of it will havo been 
spent in overcoming the resistance in the Eustachian tube. 

The injection of air by my method has a ditforent result. In 
the first place the resistance rn the tubes is considerably lessened 

~ro;~~~~l'\h': ;l~:.~~1~~v~'l~~~in01~c:1~!~ ~~~1~;~~-icd~~~f~y~~i&h~~~ 
a trifling loss of force, acting therefore more powerfully upon its 
walls, especially upon the inner surface of the rnembrana tym
pani. These statements have been experimentally confirmed by 
Hartmam1 (I. c.). In a number of persons of normal hearing he 
observed the entrance of air into the middle car during the Val
salvian experiment with an expimtory pressure of 20-40 mm. 
Hg., while during the application of my method in the same 
cases he ascertained that the entrance of ai1· took place at a 

s;;b~·~~~c0fn 23,~1~c!gofn~~;~~Is;r,'.(;~, ~~~~,'.i~°:~'~'~~;,'[ ~£ ~~~ 
method in cases of cliscase in which during the Yalsalvian cx
penment the air very often either docs not penetrate into the 
tympanic cavity at all, or docs so only under a very high expu·a
tory pressure, while in the same cases by my method the entrance 

~~~:~~!,~t~h:~~ ~i~~d~~hi~1~· ;~~i%~~irc,rl~~stl~~~~?a1~~1~i~:u~~P~~~~ 
ment. 

The difforcncc in the effoct of the two methods is most strik
ing if' the Valsalvian experiment is followed by the application 
of my method in the same incfo·idual. For if in a case of acute 
or chronic affoction of the middle car, combined with swellmg 
and impermeability of the Eustachian tube, it has been po_ss1ble 
to force air u1to the t)"npanic CllYity by means of the cxpcrunent 
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£~'JFi'rll~l~isbb ~~fi!,lli1~tft~~;i!'!a~~~f':h!t~c~~ut!c. balloon ; 
)ly method has also the important advantage over the Valsa.1-

Yian experiment, that the congestion of the vessels of_ the head 
which occurs durin" the latter is avoided. V. Troltsch has 
already pointed out. the injurious effect of Valsalva's experiment 
in old people, insist mg on the fact that congestion of. the head m 
case of fatty degeneration of the cerebral vessels might lead to 

~)~~:~~~-II !r~~eh~;h~~~:t~~~' ~r:U~~~:Cls~g:~~tot~~- e:~1~~~ 
ment of this experiment for diagnostic and therapeutic purposes. 

~h~i~c~d~~hfcl~ya1~:~~flc1uri~~t}.~~~e~~~;C.~ti~:~~18n~~~~~J~0e~ ~ 
b~r~~~l.~~:~e~\ tl:ije~~~;; ~f \~{~t~~:l~~'f· ~h;:e:b~'.a~ai~~~~~ 
dttrin" the Valsalvian experiment. The repetition of such con
gestio~ will necessa1:ily crc~tc a permanent hypcrremia in th_e ~ar, 
by wluch not only IB the mflammatory process aheady existrng 
in the middle ear increased, but also disturbances of nutrition 
arc caused in the labyrinth. lu my method, however, congestion 
of the vessels is completely avoided, as no action of the muscles 
of tho thorax is required. 

To fo11n a correct opinion as to the rnlue of my method as 
compared with catheterism, it is necessary to premise a few 
remarks about injectin" air through the catheter. First of all, it 
must be pointed out t~at the current of air passing thrnugh the 
catheter cannot exert its full force on the middle car, because the 
point of the instrument is not closely grasped by the Eustachian 
tube, thus allowing a partial reflux of the air into the pharynx, and 
because the effect of the current of air is also dependent on the 
calibre of the catheter, and partly on the position and direction 
of its beak in the tube. When a catheter with a small calibre is 
employed, in consequence of the great friction in the instrmnent 

i~i?c:~~~{~vJJ°~h~~~fur:b~a~~m,,t l~;sit=ft~~~~l~~i~hw~e~~a~a~h:t~; 
with a greater calibre is used. On the other band, however, it 
must bo mentioned that currents of air propelled through a 
catheter of a very wide (2)-3 mm.) diameter, with the application 
of a medium rressure, such as is produced by compressing the 
inflating-bag with the hand, will not act as powerfully as such 
cuncnts forced through a catheter of medium size with a diameter 
of l ·5-2 mm., because, with equal pressure, the rapidity of a cur
rent of air will decrease just as much if the tube be too wide as 
if it be too narrow.* The same obstacles, also, which arise in 

* To dimini~h the adhesion and the friction of air in the catheter as much as pos
sible, and thereby to increa.scthejerky action of the current, I lately ordered conical 
cathcter;i, similar to Itard',., of different sizes. A wide tube and a narrow orifice of 
ex.it arc essential to the production of the greatest possible \'elocity of the current of 
airfromaballoonofacel'tain\olume. 
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the case of injections of fluid thratwh the catheter from tho 
incorrect position of its point in the ~ustacbian tube, or from 
individual varieties in the direction of the tube obstructing the 
entrance of fluid into the middle oar (p. 138), make themselves 

~~~o:~~en'lt~1:~gt~~· :::~,~~ ::i c~~~~~~~~-is":~~~~~ ~o!;:d~ 
the wall of the tube rather than towards tho lumen of tho cru1al, 
the more the force of the current of air is impaired, and its eflect 
upon the tympanic cavity weakened 

m~hod~fo~ ~b!0~~,;~~~0o£0:~i~~~:;:~s fr~:'n 1~h~ ~)R~~ynt~ ~~~ 
tho Eustachian tube with a stronger, jerky action, will produce a 
uniform pressure in all directions, and will therefore frequently 

~~~~~~l~a:od-~r~~:e7aili~~e~vi~~ gi·I~~~~~~:~~~1~~c~~1%~l1~~~ 
that in many cases, where only a modernte mcrease in the hear
in<>-distance is observable after the air-douche through tho 
catheter, a considerable improvement will take /lace when air is 

h~~fa:~h~r!"~~·et~~s~fn~~l~i~1i1 "{~~r ,~Js~~,~~~0i~ t~cn E~~~a~~f~~ 
tube is not overcome by Politzerizing1 while the air-douche with 
the catheter is completely successful. This more favomablo 
effoct of catheterism is observed, but not very frequently, in 
cases of considerable resistance in the tympanic cavity, as also in 
those aflections of tho middle car whore, .in consequence of ex
cessive swelling of the mucous membrane of tho Eustachian 

~~~~l,fr~mg~b~t ~:~l~~!o~~~~~;~~~,~~st~'ll~,~~tt~h~ivi~tl~~:~~~;~re~~~ 
closed. In this case, by the introduction of tho catheter into the 
tube, the beak of the instrument will force asunder the adhering 
walls for some distance, and the resistance in tho upper portions 
of the canal is overcome by tho current of air bemg directed 
immediately against the obstacle.* 

As regards therapeutic value, my method of inflating the 
tympanic c:wity is rarely Jess offoctive than the ai1·-donche with 
the catheter, and is frequently even more so, possessing consider
"ble advantages over cathetorism. They are: 

:~::;{~~:~:~~~d~;7.~~;,~~~~;:~~~:~0:~~:;£ ~~:,;'.,;f f~:p~:::~~F~E~"d~'. 
!~~e~:!e~~~.c~~n ~~~h~~~~~~ ~~r~::=;i~~:e~~u~~~t f~~n~r~rr~~i~gi1~i~~s t~; Jr~~~~1;:~ 
~l~~i!~~t~~~i~~ri~~~~th~:e7"?s~ c:~e~ ;~~!~~e ~1 ~~~~n::'n~·ii~~. ~~i1:11(tdei~ ~~~ :~:; 
at all during the V:\lsalvian experiment at a. pressure of 130 mm. Hg.; and during 
Politzerizing the entrance of air took place at a. pressure of 80-100 mm. ]fart· 

;::~.l=si:::: ;:~:~~~t::ic:7o~et~fr ~~:: ~:: ~~:;ii~t c~~~t~~~;n~h~n-6'.::~vii~: 
experunent, or dnnng the application of my method1 whlle dunng catheterism the 
air penetrates with a. slight pressure. 
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. 1. The simplicity of _it_s apelication, whi_ch enables the practi
tioner who 1s not _f~mili~r with cath~tcr1sm to effoct, in many 
cases, the permeability of the Eustachian tube, and to treat with 
success a number of aftcctions of the midcllc ear. 

2. The possibility of injecting aix into the middle car in the 
treatment of many cases in which cathctcrism of the Eustachian 
tube is very clifticult or impossible. The application of my 
method of inflation is specially serviceable in the case of 
chilch·cn who suffor very frequently from great dulness of hear
ing in the course of acute 01: chro~o naso-pharyngca.l catarrhs, 
with hypertrophy of the tonsils, owmg to consecutive swcllin" of 
the mucous membrane of the Eustachian tube and effusion in °thc 

£:W:1~~ ~~~~:?::cd ~~.fo11:;~~clai~d0d~~~se~eofla~~e~a:-~t~~~~ 
(vi<le pp. 113, 124) which prevent the 111trocluct10n of the catheter. 
But even when the nasal cavity is normal, this method will be ex
clusively employee! for effecting the permeability of the Eustachian 
tube in persons who object to the introduction of the catheter, 
in nervous individuals, in aged people, and in convalescents from 
severe illness, in whose cases the permeability of the Eustachian 
tube requires to be established on account of accumulation of 
secretion in the middle ear, but whose weakness and irritability 
do not allow of the use of the catheter. 

3. The application of my method in all those cases in which 

f~~t~~:~:J~~. 0;,e~~s!;t~h~~c;1~t~ 0~~r:e~~J;~;s~f th~htub~f b~; 
a current of air, this method is al ways to be preferred to cathetcr
ism, because thus the unpleasant sensation caused by the latter 
proceeding is avoided, because the local irritation of the mucous 
membrane of the tube by immecliate contact with the catheter 
does not take place; and lastly, because the permeability of both 
Eustachian tubes can be effected simultaneously. But I must 
repeat here most emphatico,lly, tho,t it frequently happens that 
catbeterism of the tube, as a diagnostic and as a therapeutic 

~~~~~tc~aI;1~·~ ~~il'.~0J'~~e~ b{o~d~c~~~~t:i,~t~~~l, ~h~0~j~{tf!nt~f 
fluids ancl for ihe introduction of bougies into the middle ear. 

4. My method has also the advantage that on accollllt of its 

~h~;~~h~i~~i~0~#e:i~~~ ~r1~~~d~Y<lcJ:1f~~;~':11~.itic~~P=[~~~Yt~ 
surgical treatment has tcrmino,ted, inflation of the middle car is 
from time to time necessary to retain the iroprovement effected in 
the hearing and to prevent a relapse. 

The introduction of vapours into the midclle ear by means of 
my method was first l?roposccl by Professor Hagen of Leipzig. For 
this purpose the l?rcv1ously (p. 142) described volatilizcr serves, the 

~~~t~E~c~~n~!ri~~,~~1~i~1~vi~~ Ji~1~~~~ncl!f.j~~1 ~'~~f~~'.: ~at~~~t7~ 
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~t~l;~:~~i~ q~~t:r~t~~~ticn~{h~r,r~~~~·~f~;~~~~;~~~ti~~u~~d sy~~i~~: 
as either a small quantity of the drug is put mto the balloon, or 
the vapours in the vial containing the drug are collected in tho 
balloon by a~piration. By this method only a small quantity of 
the vapour reaches tho middle ear, and hence the operation has 
to be repeated several times if it is required to inject a considcr-

abi~ q~i:~[~fsi~;~:r~~ll mention a modification of my method 
which has been recommended for injection of fluid into the 

:~f;~~t:h"~·~r ~~lloi!;1"i:cfi[~~~vi~~ th~iJ~;~es:i ~f ~~~~:'a.~hist~~ 
injected with closed nostrils during an act of swallowing or with
out one into the naso-pharynx, the fluid will penetrate into tho 
middle ear with varying force. Tho original proposal to inject 
fluid into the middle ear without the aid of the catheter was 
therefore made by Sacmann, and the method of injection-intro
duced a year bte1t by Joseph Gruber as a new method-in which 
the injection is made dmmg the closure of the palate with a 
syi·inge instead of with tho balloon, is only a modification of 
Saemann's water-douche. 

afl~ti~n;h~fv~};:,c ~d~:~t~~~~ l~~v: ~~~~di ;~~~~dt~~tc):o;t~ 
section on the injection offluid through the catheter (vide p. 141) 
the accidents observed by tho older aural surgeons to arise owing 
to the entrance of considerable quantities of fluid into the middle 
ear when the membran« tyinpani was intact. Still more fre
quently and in a much greater dc~·ee will dangerous effects 

£~~~~d ~t~ t{~o s~~~f: e~~n~/ s~~:~~::~b:oarik;~frnof ~~Y1o~ 
does the fluid passing from the naso-pharyiix into tho middle 
ear give rise to no irritation; generally it causes a fcelin~ of 
fulness and uneasiness, giddiness, numbness in the heaCI, a 
sensation of warmth or a slight burning in the ear. But also, 
either im~ediately or shortly after th? in.1eetion, fit.s of vomiting 
accomparued by most v10lent pam m the ear will take place, 
syinptoms which indicate a rapidly developing suppurativc 
inflammation. of the . middle ear. The artificially produced 
suppurativc mflammat10n may either l'ass away without further 

]~:Jet~u~~~t~~u~tio~ of~Lc b!~~'t~.a~~·~;~I'~:i a~d i~f t~~~~:i~f!, 
and to caries of the mastoid process and of the petrous bone. 

BBsides these results of Saemann's water-douche or of Grubcr's 
modification of it, I have frequently observed cases in which 
treatment by injection into the middle ear for the cure of chronic 

*.Die Wa.~serdouche da Eustacl1 'sch~n Ol1rtrompete, eine Modification des 
Pol1tzer'sclu:n l'c1fahre. 11s. Deut~che Klini!.:, 1861. 

t De11tsche Kli11ik,1865. 
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inflammation has been accompanied .or followed by an increase in 
the. deafness and 111 the . subJeCt1ve noises .. A steadily and 
rn.p1dly prog:·cssmg aggravatwn . '~as ~nost stnkmgly apparent in 
those cases 111 which, after the 1DJect10n of the fluid, pain in the 
car was felt, and where cous1dcrable encror,,.ement of the vessels of 
the membrana tympani was observabfe. ".rt is probable that the 
patholog1cal changes leading to anchylos1s of the ossicula arc 

:'if!:r;";,~~~ ob( tt~c ~~~~~~~r~~;~~'tth~t t~he ~~~i;;~0~f 0~h~h~s~i~~~ 
with the walls of the tympanic cavity is only accelerated thereby. 

This method of injection leads, especially in affections of 
one car only, to very grave consequences, because not infreJi11ently 

~J;~ :~:i,~ar1~~t~~ ~~~~u~~eof~~~-~b~fu~ !c~~~;':d~s o~~~Jt:f~ 
and produces a reaction there which is much greater than that 

~~~~~~~ p~~v;~~J~1 ~ff~~t~/~~e~~~ ~:'J~ !n~~~~h~·e1~:~~y ti~::i 
mcnt after this method were seized with an mcurable affection of 
the middle car 011 the other side. From these facts, which have 
been often corroborated, an opinion may be formed as to the 
therapeutic value of this method of injection. Anyone who has 
in a few cases observed the sudden appearance of these dangerous 

~;;d~t~f~j:~~ii~r;:t~h \~rj~~~ f~~t~~~~t~~i~ a~·~~ise:g~f!1~1~ 
as to its conseq ucnccs ; the more so as the patient will with 
justice ascribe the injurious consequences to tho treatment on 
account of their occurring immediately after the injection. 

The occm·rence of v10lent irritation in the middle ear is 
observed much less frequently after the application of this 
method when the mcmbrana tympani is perforated, because the 
fluid entering into the middle car can flow off into the external 
meatus. N cvertheless it is ill suited for the treatment of 

h~~l~~!· r~~et~f~h~:~~c ifi~i<l::!~~~sf d~:~ n~:~.~~h 0~l~~ n!m~ 
ear at all, iind that in the case of a one-sided affection it may 
enter the normal car in spite of the inclination of the head 
towards the diseased side, causing an acute inflammation there, 
these injections, in respect to their therapeutic effect as well 

cl t~'~.~~~Y!~tr;Ji~~~e~rfi~,~~i~t~r~h~"'~f di~0~a;~ !':e::~h~~ 
me, iind described in the special division. Saemann's injections, 
moclificd by Gruber, possess also the decided clisadvantage that 
their application is unpleasant to most patients, as, even more 
frequently than with W cber's nasal douche, there occur Rain in 

;~~ ;~~·~~1~J~w'.n1as~~g 0~~~~'.~j ~~~r;~tanu~;~~l~~~~~~{ ~~1~nii~~ 
"' Wittelsh0£er'a T. j. C. 1864; and R. Chimani, W: med. W. 1867 

11 
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sensation in tho 1J:ituitary membrane, tickling and choking in tho 

~~d,t~n, B;~~~s in~~:~~~~~ e~f "i~;· t;~,~j~~;io:;;e~b~~::C11~,~d 
erysipolatons swelling of the skin of the face on the same side as 
that on which the injection had been made.* 

c. TESTS <'01\ HEAI\ING. 

The tests for hearing are of the greatest importance in the 
diagnosis of the diseases of the ear; for they serve not only 
to determine the extent of the disturbance of hearing, but 
not unfrequently also to localize the affection, inasmuch as 
in cases in which the other objective methods of examination give 
a negative result, we are enabled to judge whether the anatomical 

£:,:1~he0~;!~,;:~~~f~o!~'~~~~~~;1~~r~~ a~;:,i:t~~e l\'~;1tl~~; 
are also of special value because by means of them, while 

~~: £~!:,~~ ~~d ':.J!e~h~b::~:itt~ottr;:~m~~~ note the course of 
As our earJ;erceives not only the waves of sound, transferred 

~~~~~:t~br;ti~n!h~,.~~:it~~~ ~~.~~~~~'~t~c~~~fa)P~~~~~~· ~h! 
power of perception of waves transmitted in both ways must be 
tested separately for diagnostic purposes. 
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a. Testing the Acutene8s of the Perception of Sound-waves t,·ans
mitted tlu·ough the Afr to the Jilernbmna Tympani. 

1. 'l'esting the Sluupness of Hearing Jo;· Simple Tones. 

ini.ht~:xfv~~~~t~h~t~:~~;~o~k~ !~d t:;~~cl,,t1];'a~~~c~o~o~1~!~d 
b'~t~;~;,,;~fe~~.an~r:;~~:~~~~ t~~~J'h~<l:ia1°€!~~· Pi:;~'deed ~~ 
construct acoumeters for the production of a certain tone, and for 
testing the power of perception of different scales of tones ; but 
all the more or less complicated instruments as yet invented are 
useless for the precise estimation of the degree of functional dis
tmbancc, and are therefore now only of historical interest.* 

To test the acuteness of hearing for simple tones the watcht 
has until very recently been used for the production of sound. 

~;d ~~~:~vsl~y ~ttt~~ts~t~!<l~i~ i:a~fea~?~h~e~h~1i-c:~lt~ :f~e~!~; 
with different watches must also be different, and that they arc 
f,~~~.i!~t not suitable for a precise indication of the acuteness of 

These imperfections, as well as the importance of a universal 
acoumeter, giving a definite volume of sound of general applica
tion, have fately induced me to attempt the construction of a 
new acoumcter, intended as a substitute for the watch as a test 
of hearing.§ 

This acoumeter (Fig. 67, actual size) consists of a horizontal 
steel cylinder (c), 28 mm. long and 4·5 mm. thick, connected by 

:1~:i0{1i~}~ghtl{i;~:~infh~c~l~c~vi~~ ~~~c1h2'e~td~f'i~~ v~;~~!~ 
the percussion-hammer (k, e), which can be turned round its axis, 

• ltard (Traite df,s j}faladie.s de l'Oreille et de l'.A11dilion, 1821) used a. simple 
copper hoop, struck by a small metal staff, furnished with a metal ball : the elevation 
of the staff, indica.tcd by a. sextant, being the measurement of the volume of sound 
employed. But according to Hartmann, 'Volkc had already constructed a wooden 
ncoumeterafterthesameprincipleprevioustoltard. 

The acoumeter proposed by Couta (A.f. 0. vol. i.) and improved by 'Magnus (ibid. 

~!~·~li£~\~~~Ti~~~;.::~:.E~~:l"~,~~:~;~:~~~:~;~~f~~~~:l~!:~~~';i; 
examination is much too troublesome, and takes up too much time, and also because 

tht 
8~!ech~~;s,~0\1t~:7:; ;~~r:~;li~e~:rks, the ticking of a watch is not a noise but 

:iI~;e~h~~:~~a~~:~:~ri~l\~~:~~~!~~e!~~~h ~~a~i~~~be~~r~~~!~~t;~~=l ~::~;~~: 
r~:~tf~:~;~~r;~~:::~j?if~~~~w~~~::1ii~~~g~·~;§i!.!!·:rt:*.~~ 

§ A.f 0. \•ol. xii. 
11-2 
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is fastened in an oval orifice of the vulcanite column, and pro-

dui~s ;~: :~=n~It;a:;rfh~p~~u;;id ~=;~:J~~e\he height from 
which the percussion-hammer fal_ls, to produce in aU instrun;ients 
an equal hei"ht, a small piece of vulcamte (d) fnrmshed with a 
soft inclia-rubber plate is fixed at the posterior periphery of the 
column as a cheek, upon which the posterior short lever of the 

~h:':f1~1~p~~=s~~~ fl~tt s;:lc~~)=~i%, ~:)~,!f{~'~~hi:ht:;~:J~e;e~! 
fin"fe!~~a t~~e in1:Xo~-f~~\{:~;~ggior;:i:~c~~!es~~1~rI~~ s~:: 
circle, parallel with the axis of the percussion-hammer, there is a 

c a 
FIG. 67.-THE UNIVERSAL AcoU:UETER DESIONED DY THE AUTHOR. 

~~faf;1;~~ 'i~1~~~~~hcd1(~),n~~~tb~vl~~~r~eain, ~hishi~~t a ;~i:~ 
vance 1s for testing the perception of the cranial bones by bring
ing the metal plate into contact with the temple or with the 
mastoid process while the meatuses are closed. In the same 
manner, m cases where the tone of the acoumetcr is not heard 
even on the closest proximity, the round metal plate is brought 
into contact with the orifice of the external meatus, to find out 
whether the tone of the acoumeter is perceived by contact. 

To produce a number of instruments of exactly the same 
quality of tone all the portions of the acoumeter must correspond 
in regard to size, shape, and weight, and this even is not gene
rally sufficient on account of the inequality of the material; 
hence every instrument must besides be tuned by carefully filing 
the cylinder. In this manner I have succeeded in having con-
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structcd a number of illStruments the tones of which a<rree com
pletely, as the cylinders were carefully ttmcd to the not~ C. 

The tone produced by tho hammer striking the cylinder may 

~id~~~F;~~d~~e:it;~c~~~ hf ghe~0~~t~~~~it~·~t~;":i~~~ ,~It1~0i~; 
key-note, are so slight that they exeretse no mfluencc upon the 
hearing-distance, as comparative experiments with different in
struments on tho same individual have shown. 

This instrument is very easily used. It is taken hold of by 
the forefinger and thumb of the right hand, while the rise and 
fall of the percussion-hammer upon the cylinder are effected by 

h~::~~dy ~~:t~s~~;nt~~cJ1~~~:~'.j~,;~~£~:~h·i~he1~:=~~h: ~~~ 
direction of tho instrument to the external orifice of the ear must 
be considered, as tho acuteness of hearing is materially modified 

~!n!h!J'i°~~t~a~~l t!~~~·i~~e~;el~,~~~l ~ls~h~:~··gr!~~~· ili~~ai~~~ 
if tho lino connecting the external orifice of the ear and the 

~1~l:~~:l~~~t ~~tdt~cJt::t:~i~uf~~'.~Z~rifuon I~~~a~:te~f\.~~~~!~~d 
~~~t~ ~t~t ad~·~f;~r should therefore always be moved and 

To estimate tho acuteness of hen.ring exactly, a ccntimcter
measure is used, which is held horizontally and is bid on the 
bteml surface of the head immediately below the lobe of the ear ; 
but eai·e must be taken to avoid contact of the acoumeter with 
the measure, on account of the immediate conduction of tho 
vibrations to the cranial bones. In every consulting-room, more
over, either on the floor or on the wall, a meter-scale should be 
marked off so as to be able to estimate exactly the acuteness of 
hearing for greater distances as well. 

Each ear must be separately tested in regard to the acuteness 

~~rht~~·:~~t~~:·ot~1~~h0Jht~1~Pf:0~1~~~1~n,~it~0t1:ex~~~~~~~~d tn;!~ 
Tho hearing-distance is measured by gradually bringing the in
strument nearer to the ear in the direction of tho measure, until 

~t~c1k~~~:~~~~:e~~sa;sh~o ~~~;:,~~~~ti~~ ~f1~~~v~o~! ;~~ep:ti~~~ 
~~~~l~~e~~c~~~~ ~~:et~~h;1:~~ &:~;! ,:ti'cl~~h~ s0L~~i° p~~~eecd~~e, so 

" "'"hen testing the acuteness of hearing with the acoumeter or 
with the watch, difforences in the distance will be frequently 
observed according as tho instrument is brought nearer to the 
ear from without the boundary of perception, or is farther re
moved from the ear after the first perceptt0n of the tone. In the 
latter case the hearing-distance is almost al ways greater than m 

• llartmann rcquest:Jthe patientstostatethe numbero£strokesoftheacoumeter. 
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the former. The cause of this, in my opiuion, is that by ap
proaching the c"r with the instrumeut not heard as yet, the 
extremities of the auditory uerve, which arc at rest, require a 
greater amouut of souud to disturb their equilibrium, and that 
therefore the origin of sound must be brought uearer to the ear 
to irritate the auditory nerve; while by withdrawing the origin 
of "n already perceptible sound. from the ear _the auditory nerve, 
being rn a state of 11-r1tat10n, is still kept UT1tatcd by vibrations 
of lesser intensity, aud the souud is percei vcd at a greater 
distance. 

ah~:yi: t~h:~~;~:c~h~r~:~tf,:~il~ ~~~~,~~eb~~~~d~~e 0~o~~~~~~ 
f ~J.:~~:p~ii?~ie~~-~~~:'fnb{h~l~:~:Ot~e!~s~fte:·i~~t~~t~c~~o~:c::: 
taiued, which in fact does not exist. 

The advantages of my acoumetcr over others are : 
l. That the tone of all instruments constructed upon tho same 

]lrinciple can be made exactly uniform, aud this ac9umetcr 
is therefore suitable in every respect for the observation of the 
acuteness of hearing-i.e., the degree of acuteness of perception of 

~1 i~'fi;~ri.~~nt:r~1~h11~ :~~~~:.t~~a~!;:~.~e-;~~~:~. 0i~P~~IT~~ 
to arrive at the same result under the same circumstances. 
This universal acoumeter enables us to put into practice the 

~f°h~~~~~ ;~-o~t ~!i~~f pt~~ '!:'~:.~~lt~~~~~c~~f~·e~f 0f,!~~·~~s~ 
\roposal which has hitherto been impossible with the watch-test. 

t~= ~:C:~~e~yn~~n':~Ft:.~~~in~~li::~.~~~~~~e~x ~~~r~~f;~;;a:c~te~~~~ 
of hearing. 

The fixing of the average normal distance at which my acou
meter is heard is very difficult. Not only will a consider,.ble 
difference in the acuteness of hearing be found in different 
individuals, but also noticeable fluctuations in the same person 
even if the testing is repeated at short intervals. The cause of 
this is not only the fluctuating j?Ower of perception of the 
auditory uervc for weak vibrations of sound (Urbantschitsch), but 
is also to be looked for in external circumstances, of which 
especially the continually changiug noises of the outer world, and 
variations in the diroctwn of the acoumeter or in the position 
of the head, must be mentioned.* Similar fluctuations I also 
observecl in persons hard of hearing; but, as Conta has already 
pointed out, the differences are slighter the greater the de"rec of 
dttlnes~. The observations made by Hartmann and my~elf on 
a considerable number of persons of normal hearing in localities 

* Fechner f_ound that in individuals o~ normal hearing, the acuteness of hearing 
of the left ear 1s greater than that of the right. 
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as noiseless as possible, ga.ve as their result a distance of 15 
meters* as the. average normal distance of hearing for my acou
metcr. At a distance of 1 meter, therefore, the relative acuteness 
of hearing is ex.pressed as .f"G", of 10 ctm. as ~.:.;, of 3 ctm. as .9f9i! of 
the normal acuteness of hearing accepted for this acoumetcr. 

2. That by being able to originate the tone at our pleasure we 
can easily satisfy ourselves as to whether the statements of the 
patient respecting the perception of tone arc erroneous or not, 
while the continuous ttcking of the watch renders this control 
very difficult, if the ticking is not interrupted by a special check.
contrivance (Bing). 

:J. That the intensity of tone of my instrument is considerably 
greater than the loudest ticking of a watch, whence it is possible 

~1 ~~-st!~s '\~~~e~v~~1hl~~~,~~~.;:iv~e~~~gti~fkin~~fi~ci;~~~~h~~~[{ 
Experience also shows that the result obtained by testing with 
the acoumetcr, in consequence of its greater intensity, allows of a 

ili~~~ i~1~~~l~~si~~~~r~~~~~~i;~iti~1~b~e,~~~h ~f th!!:fo~-~~'},.~g,e~~~ 
increase in the hearing-distance for the tone of the acoumeter, we 
can with .s-rcatcr certainty infer a corresponding increase in the 

hc~ri~l:'~~~d; ff~;.~e~f~~~a~~;~L~n~~:i~fidvi;l~e t~fro';lit~~y of 
its construction, thus avoiding the frequent repairs required 
by the complicated acoumeters, as also its comparatively trifling 
cost.t 

Examination by the tuning-fork is of little value in testing the 

l~~i~~~~i~~tr~~~~~a~~ \(c;~;;,i~f~~~-~~g~~(~~~~~ t~eu:=~~~a~cWi: 
which is made to sound by striking one of its prongs against the 
left hand or against a soft piece of wood covered with leather. 
In cases where one ear is affected, the vibrating tuning-fork, held 
before the orifice of the meatus, is heard better in the normal ear, 
and, as a rule, where both ears are affected, but to a difforent degree, 
it will be heard better in the less-affected ear.+ There is still to be 
mentioned an alteration in the perception of the tone of the 
tuning-fork, which is not unfrequently observed in cases of great 

!fJ:i:i~ ~fc~l:~~e;:b~~~~,ifc~P~~i;t~s~~~i:.11;.i:h'\~s~~~~r~~;~~~ 
~~~cted ear t. ~' rarely a whole note higher than by the normal 

Testing with a number of musical tones is best effected by 
n. harmonium, the casing of which is furnished with an opening 

• Chimani's testings with a smaller number of persons resulted in a somewhat 
greater distance, 

! ~~ :~r!iy ':~p~te~s0;~:~:b~s::ti~~:~1:iares that he hears the tuning-fork louder in 
that ear which has been proved by the a.coumeter and by speech to have a greater 
hca.ring-dist:i.nce than the other. 
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for the insertion of an auscultation-tube. By inserting its olivc
shaped nozzle into the meatus of the ear to be examined, the 
tones of the harmonium will be conducted immediately to the 
membrana tympani. I use this method of examination princi
pally in those affections of the ear in which examination leads to 
the assumption of a primary or secondary disease of the auditory 
nerve, to test the power of perception for different tones of 
the musical scale, and to ascertain it there be any non-perception 
of tones, a. rare occurrence indeed.* Kessel uses as a test a rccd
instrum ent of six octaves; Blake (11'ansactions ~fthe .Amaicoii 
Otological Society, 1873), a series of Konig's cylinders of 20,000 to 
100,000 vibrations per second, with intervals of 5,000 vibrations. 
Comparative experiments which Blake undertook with persons of 
normal and defective bearing gave interesting results, which are 
valuable in the diagnosis of anomalies of tension. t 

2. Testing the Hem·ing-powe1· .fo1· Speech. 

mi~h~~~~~;t0~fid1~~~~.t~::e f~f sc::~~~v~~h ~o~·:'ili~.c~~i~~~ 
tei~~;:e :c~~~~tf~\~t~~~!~i~~ ~l1stthl~t :~W1~d of testing, it 
strikes us at once that the vowels are generally perceived more 
surely and at a greater distance than the consonants. For this 
reason patients frequently hear only the vowels of a word 
of several syllables, and when repeating what they have heard 

m·ff~~;~~0~o~~~~~~~s w<f~~ ~~~~~c:0~~~~:r ,tts::~0 of~\V~s~l~; 
' Gabel' instead of" Tafel '). It is also observed that those words in 
which vowels of a clear sound, A, E and I, occur arc more easily 
l'erceived than those which contain the more or less dull vowels 
0 and U. But some of the consonants also, as the R lingual, 
B, H, F, S and Z, are heard with more difficulty than the other 
consonants. 

als!1~~ r~~~~~.~~~~~~!!~1~a~~t~h:~~~:r; ~:cZ1~~:o~!~~~:sd=l~~n~1~ 
the rhythm and cadence of the syllables, so that many words 
ili~i!'~~h~r~nd understood at a disproportionately greater distance 

* Moos found in chr?nic catarrhs decreased or imperfect perception of high tones; 
H. Burnett (Transaclwns of lite American OtolorJical Socif'ty, 1873) observed in a 
~:~ :n:!~ich otherwise the function of hearing wa~ normal, hardness of hearing for 

t In the Physiological Society of Berlin (Discus5ions of Jan. 11, 1s;S), Arthur 

£1t:~~~~1~?ti~~~:~ff if i~l~t!!::i1: If~;;:~I~~~~~:;;!~!~di i::§vili~~r 
pected that many questions regarding the perceptions of the ear, which ure still 
unexplained, will be brought nearer to solution by this important cfoocovery. 
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so~~J, :~~ek ~JFe0~!~~~es ·tt~ r:~~~;~sk t~~~~tB~K~ T~~. ~~~~~~ 
and G (soft), are called self-sounding, in contrast with L, 1if, N, 
and W, which borrow their sound, bec'1use the former possess a 
key-note which can be independently articulated and musically 

~\~~~i~ ~f ;:t~nd:;~i~:~~;:eoJ"~~: h~~~~n~~ ~futh~ ~\~~~i~~ 
they must, so to say, borrow a little sound from tho subsequent 
or i;rececling vowel to be distinguished. 

ex~:~0d t~~e c~~~~~~~t~ ~ :~en~~hse~f t~~~~ ,:t1ch0f~~~st~~a~~ 
explanation to the fact mentioned at the commencement of this 
division, that vowels occmring in words arc perceived more surely 

~:a~h!s'\f:t~;q~:~tl;~!~;nd~~f ~~:~:i~:~:it: ,lx!,~'tY: ;:~ 
t~~:eJ0 e~~~v;::~~y°~!.}rnd'<l:'!b 0~ilivt~~~~n~~;~'l~&r;~~~ 
tho vowels A, E, I, 0, U, at a moderate clistance. Therefore, 
accorcling to Wolf, the vowels and loud speech are much less 
suitable as delicate tests of hearing, than whispered speech and 
the self-sounding consonants. 

wi~~ :g~t~e~~~;eofah~~~~~nt~r;;~~~~~ ~!~'~:~l~ot0 u~o~si~~:t~~ 
inclispensablc test in the estimation of the clisturbance of func
tion and of the results of treatment. If the hcaring-clistance 

~~~t~~ lj;:;,~~s t;'~,!~tn:~~~~J'r~~o~~~;:,~~,;~stha6~~~r~~~f~:~ 
show, however, that there often exists a strilci.ng clisproportion 
between the bearing-distance for simple tones and for speech, and 
that ,not unfrcque~tly during the treatment of aural patients the 
hearmg-d1stance for simple tones mcreases to a considerable 
extent, while the distance for the understancling of speech bas 

~~~~~~ah;y t~~~i':~s~i~ 'he~r~~~e,~t;h~i10 ·~:1~~~:.hi,~v~t~~,~~ri':f~1~£ 
~ound, do not inclicate the degree of the functional clisturbance 
for speech. But as our endeavour in the treatment of functional 

L, like the English I. 
J\I, ,, ,, m. 
N, " 
\V, ,, ve in vehem.enl, not like w in well. 
~: cet,, lancet, z ,, zeal. 

Sch, ,, sh ,, .~kine. 

;i~t?~;-~::~:4;~ib~~~;~!:::~r~r(~l~f~~~~:.~:;i:~I~:~::~~:;~~~rr.~~~ 
the word. The greatest excursion of the vibration corresponds with the vowel of the 
syllable, 
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disturbances is mainl_y centred in the re-establishment or improve
ment of the power of hearing speech, t_he application of speech as 
n means of testrng cannot under any circumstances be dispensed 
with. 

To ascertain the hearing-distance, whispered speech is more 
frequeutly employed than loucl speech. A considerable drawback 

:;~:si~/;,"~i~:;io;f a t:if~~-:~ !~r~0~~~of~e ~h: ~ft~r~~~t j~y~s 
;ii~ee:~d s\;c:c0h s~;;::~\u~Ytoc~n~::f~~~f;as~~~~~g ~r~:~~;~1~t~~: 
the clearness of our voice will on many clays be temporarily 
altered by trifling changes in the larynx ancl in the ligaments of 
the glottis. But loucl speech is also bailly suitocl for testing the 
hearing, on account of the clifferenccs in the volume of souncl of 
the vowels ancl of the consonants, ancl in the material d.ifferencc 
in the hearing-distance of single words resulting therefrom. 

sp!\~~:~~~11t1~Ju~~~~t~-~~,~~~~~~~:s~~sc~o ~h:~~~~~~is f~:~ 
of speech waves of souncl d.iftering from each other much less in 
volume than those of loucl speech, ancl therefore testing by whis-

}';,_'.·~t~l\:e,~~rd~s~i~nit lo~dt~c;~~hl~ss difference in the d.istance 

In cases of slight or moderate deafness, therefore, considering 
the limi ted space which is as a rule at our disposal clw-ing our 

~~:~i;~:~~~~:~,'~~~Je~~:1~: ~v1b0e0:1~hi: ~~~·~g:cITft~0ii~~dfor1,~h~:~~~~J 
~i~~1[\~~t1~; tiialo~d:;:~ohr i~h~~~is~~fe~t~~~1s~0~h~~~~~~:~ 
in the hea.ring-Jistance is more markedly observable in the course 
of treatment in such cases when using loucl speech than by em-

pli~!~v!~!P:~~.~~f0dfs~~nce of hearing for speech is subject to 
tho same difficulties as we have already pointed out when 
describing testing by simple tones. Besides the material indi
vidual variations, the more or less great noise in the daytime, in 
or out of tho house, has to be taken into consideration, 'having a 

~~!~~ia~~tit~~~~~in1c:~I:~c~oltf~~t~~~~~~~~~~r:;~'t~~ffm~ 
hca.1~ing-distance for whisperecf syce.ch in a roo?l as no_iseless as 

~~;s~~10a~~~tu~~ ;;:e~~-:.~~tdi~t~:C~~h\~~ ~~~~~r;,i~~'~t~! i~g 
Frankfort foot) stated by Wolf (I. c.). R. Chimani founcl it in a 
q uiot hall of the Vienna Garrison Hospital to be a distance of 
21 meters. 

When testing the acuteness of hearing for speech, special care 
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must be taken that the spokeu words arc uot read by the mo,·c
ment of the mouth, as many patients, especially those who have 
been hard of hearing since childhood, possess a particular skill 
in reading the lips. 

trn~~~hd~'.ec~\~ t~~:~rc~~~~ ~;e~t~~~·~Jl,\Yc t~l~~e~tht~·eis0~l~s~t'~~ 
~~':~fd~~yd:!fu~~~'.b;;e~1!f c~~: :~~~t~~e~l~e';~~-~\~~e ~he c:~~~~i 
car as hermetically as possible, because moderately loudly spoken 
words in the neighbourhood of the diseased ear may be easily 
heard by the normal one if insufficiently closed, and in this 

:atl~ee\1~f~i1~~~~rho% t~?ett!a;~tie!~ :~~t c~~:~:e£g::t~~;~id~J, 
and it is advisable, in cases in which it is desirable to ascertain 
that the patient has really heard the speech with the diseased 
and not with the normal ear, to test the hearing with both 
meatuses closed. If after the diseased car has also been closed, 
speech is still heard at the same distance as before, it may be 
assumed with certainty that the sound enters into the normal 
car; if speech is not heard, there can be no doubt that it had 
been heard by the diseased ear before it was closed.* Testing 
the distance at which speech is understood, is effected by pro
nouncing with an intcnsityt as uniform as possible at a certain 
distance different words, which the patient is requested to repeat. 
Testing l\vith whole sentences is not advisable, because the 
patients will very often guess the sense of a whole sentence from 
understanding some of the words, and in this manner by com
bination also repeat the words they have not beard. Just as 

~~:~~i~bI:s~i~1;~~1 ~·fs0:~~~~f tbt~ ~~~!~ ~v1lf'~;S1~ab:eg~fcs~~d 
by hearing the vowels which occur. 

Testing the hearing by the use of the same words on different 

~:!~ ~~~~ ~~:o p~:ce~~f~~e~ :~~~~~=n%:~'\Ji~~;:~~~1~f";i~~fef~~·~ 
an increase in the bearing-distance might erroneously be inferred. 

The J'art which the intellect of the patient plays when testing 

~:iJin a~~st~ft~:~gh~!,~'e:he:~ly~~;e~'f/r~~d t~:tf~~ t~~t ~~;;~; 
comprehended by the patient, are perceived at a much greater 
distance than words which are less frequently heard. The con-
an~ ~~~tare the observations of H. Donnert in reference to this {A. J. 0. vols. x. 

d:~:·:;~;,~;~:~;:::x~'Zn~:~~:~::~~:~::.~;~ko~I:~::;::Ji~ ~~:~~1~q.;EZY1 
meter, by means of which the degree of the expiratory pressure, and therefore also 

tt;~~"r !::1!~:~;::;~:~:~;~::,Fr.~::~~!Ji:;~~~:~~~r~~·.~~·~d!t~r:~:~f!
0

;~;;~::~ 
membrane must be different according to the diffe1·ent vowels and consonants. 
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trast i~ the perception of frequently and unfrcquently used 
words IS Still more marke<lly shown when the eaticnt is requested 
to repeat, besides words that are known to him, words also of a 
1,~~fd~1~fte~n~~dl~ a~o~:~~; toT~ee ~tr~~g~r~~f~'~~~t fif' t~~·e~":'. 
tancc for words of his own ln.nguage, and the difficulty of hearing 
the consonants will then become specially prominent in the case 

~~~;~1~ifo~J~~iv;,~~~ s::,~;: r~t~t1~e~.~~at':~1:.e~~rd~ 1ili~~'.cla~~~~ 
~~tf:~~~~1;s~~~~~t1~ ~fi~~~~e ~ft11l i~0t~\1~~~ ~~i:;i~~t~~~~~:;: 
But as we endeavour in the treatment of the patient to improve 
his understanding of bis own language, testing with a foreign 
language is of no practical value.* 

In estimating the result of treatment in the case of children, it 
is very impo1tant to test their l'ower of hearing speech, because, 
on account of the difficulty of fixing their attention, it is very 
cliflicult, or even impossible, to determine the distance at which 
they hear the acoumeter or the watch. It is :ilso necessary to 
choose words which the child can comprehend, :ind to use no 
more than four or five words every tinJe the hearing is tested, 
because when the examination is prolonged, children very soon 
~~~~~:n~~af~~e~t~~d inattentive, and do not listen to the words 

b. Testing· the Pei·ception of the Woves of Sound conducted to 
the Ea,. tl"·ough the Cranicil Bones. 

I. Testing with the lVcilch cind the Acoumete,.. 
While the methods of testing described in tho previous division 

arc chiefly intended to determine the acuteness of hearing-, the 
manner of testing now to be described is meant to ascertam the 
conduct of the organ of hen.ring towards vibrations of sound 
conveyed to the labyrinth through the solid parts of the head. 

If a vibrating body is brought into contact with the cranial 
bones, the vibrations will be communicated to all parts of them, 
nnd therefore also to the car. These vibrations reach the laby
rinth in two different w:iys, viz. (I), by immediate conduction 
from the solid parts to tho labyrinth, and (2), by transmission 
from the cranial bones to the membrana tympani and the ossicula, 
to Le conducted by them to the labyrinth (K H. Weber, Lucac ). 

The perception of the waves of .sound,. conducted from the 
solid parts of the head to the car, is modified m many ways by 

;~i~F~f ~~~::~~~:~~ijJ~·:~t:~~r~g~~~~fi1~f~i~~~~~g~~~~,i~~ 
wnsu!:ICd fortesting(Lucac). 
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~~~ t~1~h: i!fst~~d g~~~~!~s~~J~j'~~h~J tl~r~rr; at~c~~~i,~~~J~~~it 
at these plac~s, b:y the 11atient taking tho watch between tho 
teeth. At this point . tho watch is heard loudest, less loudly at 

:::~~~~~~~~t;~~~itha~h:a;c~~!~t~~~s ~~~-rfed
1g~;·b/~r~~ir,:'~~ 

metal_plato into contact with the.above-m_ontioned pou1ts~• " 
As is well known, the power of perception through the cranial 

bones of tho ticking of the watch, and often also of the tuuin"
fork, is diminished in old age. This is not due, as was previousJY 
supposed, to tho decreased conduction of the cranial bones, but 
chiefly to the material changes which the auditory nerve under
i;ocs thmui;h senile degeneration. The age at which this occurs 
is very variable. After the fiftieth year cases are not infrequent 
in which n low-ticking watch is not heard through the cranial 
bones; after the sixtieth year the cases arc rare in which it is 
still heard. But I have seen several cases in which after tho 
seventieth year the watch was still heard on the temple, although 
tho power of hearing for speech was impau·ed. On the whole it 
may therefore be said that in the normal state the power of 
perception through the cranial bones for weak vibrations is as a 
rule in existence until the fiftieth year, and that in aural patients 
over that age, and who do not perceive sound through tho cranial 
bones, tho same ilnportancc cannot be attached to those imper
fections as in younger individuals. 

We will refer to the utilization of this method of testi11g 

~~v~~~if~1~m~~~f:~:s~~nd "~r~~ohi:rci~J:~~~~f~~~sl~~~ ;~1::~ 
way that some little time ago it was thought that the watch was 
a means of differential diagnosis by which the diseases of the 
sound-conducti_ng apparatus could with certainty be distinguished 

from those of the labyrinth, as in cases in which the ticking of the 
watch was heard through the cranial bones, the cause of the 
functional disturbance was supposed to be in the sound· conduct-

~~~ ~~b~~~'~ ~:~~efnI~~~dthe &f,~f~~lti~~;~ric~:O~tt~;v~~~~~s~~; 
proYcd that such an assumption is erroneous, for very frequently 
m cases in which nffoctions of the middle car may be proved 

~b~,~~~he~~r~~1ghi~\1eb~r!~i~dbot:;:t J'~~c~Y,\~~~l;~r!~~u~~c;i:~ o
0! 

the other hand, in cases of slight affoction of the labyrinth a 
loudly ticking watch may be perceived through the cranial 

• Amont; the peculiarities of a one.sided affection is the sharply defined, often 

linear, boundl\ryinthcmiddlelineof thepnrietal bone and the forehead, where the 

perception of the normal side suddenly ceases as soon as th~ watch has re'."ched the 

uthcr or<li!!Cn!led side of the head. But not unfrequently, 1f the perception on one 

t<ide i~ quite l\b~cnt, by prcs.<iing the watch to the corresponding temple .• the s~und is 

yet pcrccivl"<l on the ot.hcr side, whatcYer part of the head the watch 1s apphed to, 

and when the normal car is clo,.ed. 
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bones. NeYertbeless, I consider this mode of testinll", lately 
aronounced as of no practical value, of importance Doth in 

e~~~~~~t1~d }f1"~~e0c~i~einp1~io:,U~ ~i~~1~~~~:~s11~~!c{t~ ~Jd&~ 
laby:ri11th may be inferred from the decrease or complete abse11cc 
of perception of the ticki11g of a watch through the cranial bones. 
For experience teaches that in the exudative forms of inflammation 

~;~~~nt~2:e ~~i~~v~}1~{~" ti~~~;~(~~!~~~~~~ntl~fo~1~l ili~~~~~~1 
bones is generafiy preserved, and veryscldom completely disappears, 
while in the insidious inflammations of the middle ear, accom
}lanied by condensation of the mucous membrane, such perception 
very often becomes extinct. In such cases it is quite justitiable 
to assume the existence of a simultaneous disease of the labyrinth 
from the want of perception through the cranial bones, because 
the other accompanying symptoms, especially the continuous 
subjective noises and the rapiclly progressing impairment of 
hearing, point to a simultaneous aflection of the expansion of the 

au~i,~o~Ke n,~h~l~ it may, therefore, be said that in those diseases 

~;,~~e r::~cll'~e~~klyinti~~~ ;:~~:t~~~s~~~-~hg~a~~~i:;hni:l i~~:t~ 
and the prognosis will, therefore, ceteJ"is pa1·ibiis be moro 
favourable than in similar cases in which the perception tlu:ough 
the cranial bones is decreased or completely extinct. This mode 
of testing is, however, also of prognostic importance in another 
respect. For experience shows that in those chronic affoctions of 
the midcllc ear, accompanied by thickening of the mucous mem
brane, in which, even after a 1011g duration of the disease, percee
tion through the cranial bones for watch and acoumeter 1s 
preserved, the decrease in the power of hearing does not occur so 
qmckly rn the further course of the disease as in those cases 
in which, after a short duration, perception of sound through the 
cranial bones disappears. 

In my opinion the existence of the perception of the ticking of 
the watch through t)'e cranial bones is of diagnostic importance 

~~ot~z,:~~~~: :eu~~~1Jo:,h~P:~~~e~~~sd~!r:U~~;tfi, ~'~~~~~d~r~I~ 
~1~~;0~i10 Ff~:~;~o~~{ ~~:~~~~a~c~uf;1 ~~~,~~crt~ ~·01,Ud,?~~~ti~~ 
t~c conduct10n of sound and not by an affection of the laby
rmth. 

bo~~se /~~~~fe~~: ~; i1~~a~0~~%,~~ ~~e ot:!~~e~~~~'!tfn;~se c~'.:i~ 
acute. mflammations of the midclle ear, partly in consequence of 
the pressure which the exudation exercises on the fenestrro of the 
labyrinth, partly owing to simultaneous byperromia and exudation 
in the labyrinth. If in the course of the pathological process 
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perception retm·ns again, it must be taken as a favourable sian as 
regn.rUs the restoration of the power of hearing. The same Kolds 
good of_ those yaralytic conditions of the labyrinth caused by 
mcchamcal act10u (shot, stroke, fall), and of those labyrinthine 
diseases produced by general syphilis, where such a return of 

pcl~e~~~~clL::i~~~v: ~~ilf%~~\1~~-~~01~!~~l~~served intermittent 

f::::p~~;s t~~u,~~t~~o ;•1:~~ b~~ll ti!o~~"Eh~h~~:~:i~l ti~~,~~ 
while on others the percejtion is complet~y wanting, occurs in 

~~~~~i:~s 1~~llth~ ~~dlea~ar. mI~hsL~~r~a~~~q~h~tg;c:~at'i=U:~ 
the power of perception of the auditory nerve arc produced 
partly by already existing anatomical changes, partly by an 
alteration of the tension in the tympanic cavity, and by its 
secondary influence upon the labyrinth. 

2. Testing ioith the Tuning-foi·k. 

th~l'~:.2fili~~~~s\~~ t~eec::eino1-f~~~si~er~~{e 1~~~~~:,~~~~:1~,'"~t~ 
cliagnosis of the diseases of the ear. For by its means we are 
frequently able, in cases in which oqjective examination of the 
membrana tympani and of the Eustachian tube gives a negative 
result, to ascertain whether the functional disturbance has its seat 
in the tympanic cavity or in the labyrinth. But even in cases in 
which the examination of the membrana tympani and of the 
Eustachian tube proves with certainty the existence of an 
affection of the middle ear, information is often obtained by the 
~~=~;!;~l\ffe~~edhether the auditory nerve is intact or aheady 

E. H. '~cber was the first to show that a vibrating tuning-fork 
Lrought into contact with the cranial bones will chiefly be 'i1card 
Ly that ear, the meatus of which is closed with the fino-er. This 
fact remained long unexplained, until recently Mach on theoretical 
grounds gave the opinion that it was caused by the hindrance to 
the dispersion of the waves of sound from the ear. A considerable 

~l~i~t,~~c~'~:,\'°~=:~t\~:~f'\~:'dd\o;' ~1~:~~ e~?:l~·o:~~c;~~i 
meat us is caused (1) by increased resonance of the external 
meatus, and by reflection of the waves of sound transferred 
through the cranial bones to the air in the external meatus upon 
the membrana tympani and the ossicula; (2) by the altered 
tension of the mem brana tympani and of the ossicula; and (3) by 

::.]~~r~;~C:~~!dt~hedI~h~~:~~h ~~Jht~;v;~:~,a~~;;~~~i~y~h~o~~h :~~ 
cranial bones (Mach) . 

.. Utlm· Schallleil1m9 durclt die Kopfh1oclm1 1 A. f. 0. vol. i. p. i~S. 
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Upon this theory is based the utilization of the tuning-fork for 
diagnostic purposes in the diseases of the ear. For it is generally 
acknowledged that in all those cases in which sound is prevented 
from reaching the labyrinth by pathological changes in the 
external meatus or in the middle ear, the tumng-fork, brought into 

fZ~~~tw;j;~h~h=ff~~~:Ja!a~,0~1~~~;: ;~~a1~s;E;mt~~;~he ~~iy::~ 
is not simultaneously affected to such a aegree that the perception 
of the vibrations of the ttming-fork by the auditory nerve is not 
quite impossible. This holds good not only in cases in which 
one ear alone is diseased, but also when both ears are affected, 

~~~~~\i:de~~h~e~in~~,~~r~~· of~~! ,:::~ Jf";~~!,~t~~~d~~~~gf~ 
~~a~~~·o~0~:,:~ ~~~~a:: ~:~r"~~;s::~1:0~~~,~~e~id;:'.~~~l; ~t ~k: 
or9an of hearing through the cranial bones.* 

tuI~g~f~~k;h~l]~~:~t~~~e 0[1o~~:~ec\htlo~~) ~~~~ ~":t"1 u~~fu\, 
because the vibrations last a considerable time, thus enabling the 

h:;:d.t tHi~~~~on~~rcfo~{~ct~ ~m:ll!~h s~:~ ~~: ~~~~~aJ~ i:~: 
suitable for such examinations, because the sound ceases too 
quickly. But I use the latter also to test the perception of high 
tones as well, and sometimes a more positive result is obtained by 
them than by low-toned forks. 

The_ tuning-fork which I use is the quadrilateral prismatic 
fork U = 512 vibrations per second (Fig. 68), manufacturnd by 
Konig of Paris. If the tuning-fork is made to sound by strilcing 
its prongs against an object, two kinds of tones will simultaneously 
be beard: a deep tone, the key-note of the tuning-fork, which is 
especially prominent if the fork is held close in front of the car, 
and a higher sound, created by the upper tones of the key-note, 
which becomes distinct a little distance from the ear. In cases 
of one-sided affection, as also when both ears are affected to a 
different degree, the seat of the ftillctional disturbance being in 
the sound-conducting apparatus, upon placing the vibrating fork 
UJ20n the parietal bone the key-note as well as the upper tones 

h~p~~u~h!~Y t~~ r:;~~~~~d i;v~:.,,;~e '~iti,1 ~h~; d~1llt ~~,'.'e~~df~h~ 
upper tones with the normal or less affected ear. This is not un-

~~:h:~:1lo ad~~rh~~:!i~~~;~~c~~~i.ns~a~:!e~~~~ft~~o;~ti~~t, ~~ 
often occurs that when the patient is asked which ear best 

* ?'hat the t~ning·fork in cases of affection of one ear is heard louder through the 
cramal bones ~1th the affected ear, was known ~ the older aural surgeons; but it 
wa~ then considered a. symptom of the obstruction of the mea.tus, of the tympanic 
cavity, and of the labyrinth (E. Schmalz, Erjalmmgen iiber die Kranklteiteu de11 
GeltOrs, Leipzig, 1846). 
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perceived the tuning-fork placed upon the parietal bone he will 
point out that ear which perceives the upper tones, because as a 
tine and clear sound they will engage his attention more than the 
low key-note. In this way an incorrect statement is received if 
the patient does not say himself, without having had his atten
tion drawn to it, that he hears the droning 
(key-note) better with the dull ear, and the 
sounding (over-tones) better with the normal or 
Jess aflccted ear. These over-tones arc, as I 

i1~~v~~;1~g~f~~ka\;i~~e~~v~e~~::td ~f.a~~ei~~:;~ 
~l~~~s 0~~~rt t~e pfrr~~B~ A;~~ ~;);ne~~~0~'f 
strong screws, because otherwise a clattering 
noise will arise when the tuning-fork is struck 
against rmything. The efficiency of this modi
tication is easily proved, if in a number of aur11l 

~~~~dt~vi~f,c a~d~J'h!~11~k u:: cl!~;ate\)u::~ 
ex11millation with the simple tuning·-fork the 
statements of the patients as to the ear in 
which the sound is louder arc often variable, 
while much more decided statements will be 

;~~~dc~1~~~?, t~~m~:tin~u~i~~ flxI~~u~t~:~~ 
to the prongs of the tuning-fork the pitch of 
its note will also undergo a noticeable alteration, 
for a tone will be produced which is several 
notes lower in the scale. If, according to 
Konig's proposal, the clamps are moved down
wards the tone will become higher the lower 
they arc fixed. The raising of the tone 
amounts to a whole octave. By this means 
we arc able to test the hearing with different 
tones by the same tuning-fork, which is im
portant for the practitioner because he does 
not now need to llossess a whole series of high 
and low pitched tuning-forks. 

The examination with the tuning-fork isFw. 68. -PmsMATic 
cffCctcd in the most simple manner by taking TuN1NG-1<'0RK w1TH 

hold of it and striking it against a soft piece CLA3iPs* (BALF-sTZE). 

of wood, or against the hand, and then placing the extremity 
of its handle upon the miclcUc line of the parietal bone. In 
case of one-sided deafness, or deafness of both ears cliflering 

~: '/~~~=~t~~~c~"!~e~; ~~~ r~·~d~~~a~~~eof ~b~i~~~c~ti~~rofv~bc 
tone in one or other ear. If the clifterencc in the degree of deaf

<t Price at Leiter's in Vienna, 4 fl. ti . W. 
12-2 
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~~::e i~h~e t~~o s~~:~jsi~~~~~fi~~~~]tll~~~~~iJ~aJi~~t b~i~I~ ~~~ral¥~ 
'1lso frebicntly occurs in cases of one-sided deafness that the 

;~~:~t~ar'."f!~~e~ta~~lyi~~:t!~~t~t° ;~'1~~.;~i,~e~~rt~~t~~,';J;;~~:~~ 
placed upon the vertex cranii, better with the normal ear. But 
such statements will at once become more reliable if the patient 
is requested to pay close _attention, so as. to be able to .s"y in 
which car the perce1it10n of sound prcdommates. A_s testmg by 
11lacing the.tu.ning-fork upon the vertex frequently gives no dc_fi
nite result, 1t 1s Ill such cases advisable that the extremity of its 
handle be pressed either upon the middle lino of tho upper lip 
against the front teeth, or upon the med ian lino of t_ho lo~vor jaw, 
from winch places the site of the lllcroasod percept10n ol tone 1s 

goT~:1Ye~~;e~f ~~~~e~;;~~ot~ ~t~nv~~:i~= ~£"~~~-:lllling-fork 
through the ommal bones in the diseases of the difforent portions 
of the ear will be discussed in the special division. We will hero 

~~~dl=~~~:k ~nwfi~~r~~ethcu~::.;~~o~~~a~~~1~:hi~ ~:~~;~;! :;~ 
hinclranco to the conduction of sound-as by coruminal and 
epidermic accumubtions, by polypous formations, by stricture 
thrnugh exostoses, by inflammato:?J or cicatricial stricture of tho 

ti;~t~'r\~~ :~~~;~~~ ~n t~~i~y ::~~~!\~~ ~; ~~l~~i~~~t R~~~~h 
impermeability of the r.tachian tube, by '1bnormal connections 
between the ossicula and tho walls of the tympanic cavity, and 
lastly, by :;nchylosis of the ossicula-in tho majority of these 
cases the tone of tho tuning-fork, brought into contact with tho 
cranial bones, is perceiYed more distinctly by the affected eai· in 
one-sided cases of disease, and by the most affected ear in cases 
where both ears arc diseascd.t But in tho diseases of the laby
rinth, provided they arc not combined with an affection of tho 
external or middle ear, the vibmting tuning-fork will not be per
ceived louder from the middle lino of the cranium by the aftectcd 
car, but by the normal or better ho'1ring oar. 

§~~~~~~~~:~l~f.¥.E@ 
of the J>E:lvis, th~ blunt extremities of which are placed upon the mastoid processes. 

t An mterestmg phenomenon in cases of one-sided hindrances to the conduction of 
i;ound in the external meatus and in the middle car, to which I was the first to draw 
attention, may here be mentioned. If in such cases the external meatus of the 
normal ear is closed by the finger, the increased perception of the tone of the 
vibrating tuni~g-fork will frequently be transferred from the dull to the sound ear, 
and return aga.m to the dull ear after removal of the finger from the meatus. Thi!! 
fihows that the preponderance of the perception of sound in one ear can dislodge the 
perception of sound in the other ear, although the supply is equally great in both eal"z!. 
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That the tuning-fork is heard better through the cranial bones 
with the atfoctcd car in diseases of the external and middle ear 
mny be set down as a rule, to which, however, there are excep
tions. These exceptions, however, by no means detract from the 
v11luc of the instrument as a test. If we ascertain in a given 
case that the tuning-fork is heard from the vertex better with 
the atfocted ear, we infer the presence of a hindrance to the 
conduction of sound; if, however, it is heard better through the 
cranial bones with the normal or less affected ear, it does not 
entitle us to diagnose disease of the labyrinth, because it might 
be one of those exceptional cases to which we have just now 
referred. This shows that testing with the tuning-fork is only of 
diagnostic value in those cases in which we have the positive 
statement of the patient that the instrument is heard better with 

t~rcr~~~~t~r ai~~~s:~i0t1~01~~~t'!th~~~~~<l~'J :~!imb~~·~1~tt~~ 
symptoms, to wl1ich we will refer in the course of this division, 
point to such au atfoction. The result of testing with the 

!~i~i~~;i~r~~~.~~~i~!s i:rp~h~a~i,th;~~~·~ {~:~i:i";t~~ ;i~'idft;1ffr 
the ossicular chain, in which the membrana tympani presents 
quite a normal appearance, and examination of the Eustachian 
tube shows it also to be normal. In the absence of other objec-

~;:t'io!{~f,;~~hein d!~~~~on~~c~~,Lh~ t~~;~ebe~~~~~n:~~;u~l ~~~ 
cranial bones with the aftected ear, will of itself be decisive of an 
affection of the middle ear, while with a negative result the 
diagnosis between ''° affoction of the middle ear and disease of 
the labyrinth often remains undecided. 

The results obtained by testing with the watch and with the 

~1~y~~~~~~~ ~t".~t~~t~hca~id~,o~u,~h~~ift~!t~~n~~}o~k, ~l;~cds j.~ 
~~~ ::~~x~i~~' ~:t;;~h~~~~t t~~a;;;t~~'at:°~~e~ t;c;~~'iv~dm~~~; 
weaker than with the other ear. This, I think, is due to the 
ditforcncc in the volume of souncl of the watch and of the 
tuning-fork, the opinion being basecl upon the following facts: 
We have seen that the waves of sound transmitted through the 
cranial bones reach the labyrinth part! y through the membrana 
tympani ancl the ossicula; it is therefore evident that a clccrcasc 

~~~~~1£0:~~~~fc1~=~~nt~~ t~t~p~l;~~,.~~~"~g~~e "J'.,t;S;~;~ 
~:~~~tr~{~dr~~~~e in a~~r~~~t~~~~~~:~f i~~~~~,~~:ti~:;'~f ~~~ 
midcllo car the labyrinth is secondarily diseased; for we find not. 
u!1frcqucntly, besides ch~gcs m the _tympanic cavity, depos1.ts of 
p1g-~cnt, fatty, ~nd collo1d. dcgcn~ratwn of the cx1~ans10n ~f the_ 
auditory nerve m the labyrinth. fhat the power ot perception ol 
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the auditory nerve is decreased by these changes is certain, aud it 
is probable that in a number of eases the decrease or complete 

;~~~~~~:l~~:~:F/~; ~~e t;~t~i:i;:ie cb~!~~sfii~mt1~~~tz:e,1~ni,~ 
tympani and in the ossicula, but also by the above-mentioned 
changes in the labyrinth. For in these circnmstnnces, where the 

~~~~.~~h~1~t~~~t~~:~~J~.:~:rsti~: t~:~f,~r;i~~ ~'fa:~,t~\~~ 
watch-tick is too weak to effect any increase iu its perception. It 
is different with the vibrations of the tuning-fork. Through thes" 
a gi·eat volume of sound is conducted to the diseased ear, and 
even if a portion of it is lost owing to decreased mobility, and is 
nlso perceived less strong! y in consequence of the decreased 

~~r:h ?[ Je~~~~~oi:, o{h;h:,~,1at1][.:~~;t; £;! ~f:~~~~!i?;, o{h!o:C,~~ 
~~:~~:d 0~a~·0i~n!:~e;~:,:~ct fi!;~~~·;.!re~~'.efr~:c,~hl~h J~;!~ 
sion takes place without hindrance. 

By numerous experiments with powerful clock-work, I have 

~Z~~Jeti;~u~~e th~~c;:~/~\ b~~:~ 'b~e!e;~;i~f t~~:0w~~~f,e~d~~! 
tuning-fork, the difforence in the intensity of the vibratious is of 
considerable importance as regards the difference in the percep-

~~~' i; !h;~~{h~h~~o~~:~. te:e~j~r:Jy ~e:~d~v~e~e;:~eo~:.~:~ 
with the auricle or not at all, a metronome-like clock-work, the 
strokes of which are of about the strength of those of a common 
German clock ; the difference in the hearing-distance previous to 
and during treatment in cases of very great deafness can be much 
more easily ascertained with this instrument than with a weaker 
source of sound. In many cases, therefore, in which the watch 
itnd the acoumeter are heard weaker from the temple of the 
cliseased side than from the normal side, the tunino--fork is per
ceived stron.,.er from the vertex with the disea~ed ear this 
metronome c1ock-work, placed upon the vertex, will also be l1eard 
better with the diseased ear. DUl'ing this test it is necessary, in 
order to avoid mistakes which mirrht arise from the transmission 
of the vibrations from the clock".work through the air to the 
e?'ternal meatus and the membrana tympani, to keep these vibra
twus from the ear, not, however, by closing the meatuses with 

:.~~e~:O~r6y b~~'t'1:: i;;r~~~tif~s!~i~~g~/~j1~r~~~~~:~~: i~£°f~h~ 
auscultation-tube into both meatuses. 

If the vibrations of the tuning-fork* are perceiYed better 

~~~ili~~c~h~ocr~h~a~~~d~;~;i~;: ~}'es~~~~di~ :di~~:ea,res~:~e ~~i~ 
does not by any means justify ns in excluding a secondary disease 

* I 1;:1peak here of testing with deep-toned forks. 
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of the lab.)'l-intb, because it follows from the above that in a 
scco!'dary affoction ?f the labyrinth, not far advanced, tho per
cept10n of the Y1brat10ns through the cranial bones may be better 
in the diseas_od ear if a great quantity of sound is detalned in the 
car by the hllldrance to the conduction of sound in the t.)'lllpanic 
ca,·ity. It is otherwise when the affection of the labyrinth has 
reached such an extent that the power of perccpt1011 of tho 
expansion of the auditory nerve has been greatly reduced. In 
such a case the tuning-fork will, of course, not be heard better 
through the cranial bones with the diseased ear, but with tho 
normal or less affected ear. 

th;~~I~}~~~:e~r~~i~~l~~~~~O~ ~~ ~~~a~i~~~~~~~~11~~ r~et}:~u:~~~~·~ 
of those o,ffcctions of tho ear in which the external meo,tus and 
the middle oar arc intact, and the functional disturbance arises 
primarily from the labyrinth. Herc, in slight cases in which the 
acuteness of hearing for thC watch or the acoumeter ancl for 
speech has not been materially reduced, the watch and the acou-

~!~~~d·c stl~r~~~sst~~udtlr~~~~f~;.~t i~\~~m n~~e ~~:-~le b~ ~~~ 
diseased ear, but distinctly by the normal or better hearing ear. 
I observed this in cases in which marked one-sided deafness, 
tinnitus, and unsteady gait had occurred; the examination which 
was made shortly after the appearance of the o,ffection showed no 
changes in the mernbrana tympani or in the middle car, and 

~~~.~~~~:c~f~;:~~~c~~\f~::~~1i~tiT.u/~0~~~ ~:~~:a!~cb~ ~~~fcf :~t:d.f-
tion or extnwasation in the hb.)'l·inth could with probability be 
assumed. Cases of one-sided affoction of this kind are, however, 
less frequent than disease in both ears, in which the tone of the 
tuning-fork is not perceived at nil through the cranial bones. 
The same holds goocl of those forms of deafness, occurring sud
denly in the course of constitutional syphilis, in which by objec
tive exnminn.tion no n.ltorn.tion in the middle ear is discovered, 
nnd the watch, pressed to the temple or to the mastoid process, is 
not perceived. As of prognostic importance I should like to 
mention the .fact, that if during the treatment of a case of consti
tutional syphilis the previously absent perception of tho ticking of 
the watch or of the vibrations of the tunmg-fork through the 
cranial bones returns again, it ma.y be considered ns a favourable 
sign.* 



184 TESTING WITH THE TUNING-FORK. 

en~=~at~d,': :~c~f~~:e ~f o~:si~~f~:!~ti~:~~e s;~in~fo~~ 
is also not perceived from the vertex cranii by the diseased ear. 

;:ees~u~i~o;;m!e~~~? c~~s~dr~;n~~~c~~~f~~s c~io~~c o:Yatfs~:.' ~; 
violent action of sound (explosion in the neighbourhoo~ of the 
ear). The hardness of hearing, which in this instance is, as a 

~~i{·c:~:~~~~~!e;,i~~,:~~1~c~~~n~1~~::b1!8; :~d~~:~8ssf~d~of~t1~ 
expansion of the auditory nerve may justly he assumed in cases 
in which shortly after the appearance of the deafness no changes 
in the membrana tympam or in the Eustachian tube arc to 
be found, in which propulsion of air into the middle ear has no 
effect upon the hearins-distance, and the watch as well as 
the tunmg-fork is perceived throu[h the cranial bones by the 

~ette~~~=~:~ ~:hlch '~: ~~~~ ~~:~1-ve';ln~d~~~;e o}~Ef;tkJ':d : 
wtich the hardness of hearing was not of a high degree. If in a 
case in which the presence of all the above-named phenomena 

£~~~~g'.fo1~"f:s:~la~~b~e~~,~~~:?r.~~:vt'.kei~e:~~~c;;it~~h~o~~~!,~ 
or better hearmg ear and not at all with the diseased ear, 
the meatus of the diseased ear is closed with the finger during the 
testing, the increased perception of tone is immediately trans
ferred to the diseased ear, and returns to the other ear after 
the removal of the finger. This observation essentially forms the 
basis of our opinion, already expressed in the description of the 
affections of the middle ear, that in cases of an affection of the 
tympanic cavity the labyrinth may be secondarily affocted to 
a certain degree although the vibrations of the tuning-fork 
are heard louder with the affected ear if a great quantity of 
sotmd is detained in the ear by an impediment to the conduction 
of sound. 

In conclusion, a few remarks about the understanding of 
speech through the cranial bones should here be made. Y cars 
ago (A. f 0. vol. i. p. 350) I proved that when both meatuses 

~~ ~~~thit:n~ly~~i1:o;:n~r~1~,8{!~ 1£:.1cly il~t~~'."'j~~di t~g,o~~~ 
sentences will still be heard at a distance of Q·5 meter p'lainly 
enough, although the sound be very dull. The P"tholo<Yy of 
the affoctions of the middle ear, especially anchylosis of the stapes, 
proves mdeed that when the vibrations of the membrana tympani 
and of the ossicub are completely wantino-, articulate tones may 
still be heard. That in such cases the wav~s of sound reach the 

to the bra.in may with prnbability be excluded, as the carious process may break 
through from the t_yrupanic cavity towards the cranial cavity in different parts of the 
temporal bone, without the labyrinth itself being affected. 
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by the ordinary application of an ear-trumpet, but is distinctly 
heard by its entotic application, it may be inferred that there is 
a hind.ranee to the conduction of sound in the malleus or tbe 
incus, and also that the mobility of the foot-plate of the stapes 
in the fenestra ovalis is unimpaiJ:ed. * 

* Besides the already enumerated works on otology by Itard, Lincke, Kramer, 
\Yilde, Rau, Toynbee, Bonnafont, v. TrOltsch, Moos, Erhard, de Rossi, Roosa, 
L. Turnbull, Duplay, and the special treatises, already mentioned in the text, of 
0. Wolf, v. Conta, Magnus, Lucac, Dennert, Knapp, and myself, there rem(l,in to 
be mentioned-A. Hartmann, Ueber .lIUrpri.ifm19 mul Politzer's einlwitlichen Hiir· 
me.~ser, .A. f A. mul 0. vol. vi.; GaITigou-Desarenes, Recherches surla 'J'ran.smissio1' 
<i:. l'Oreille, etc., Gaz. d. H6p., 1867; Prout, Boston Medical and Surgical Journal, 
1872; A. H. Buck, '1.'est-Senlpnces fo1· D etermininy the Hearing Power-Report of 
the First Congress of the lntem. Ololoy. Socidy; Urbantschitsch, Ueber die von der 
HiJlte des Stimmgabeltones und von der ApplicationsBtelle abhiingige Schallleil1m9 
durch die Kopfknochen, A. f. 0. vol. xii.; E. Morpurgo, Rivista otojatrica-Gior-
11ale Veneta di Sciem:e mediche, vol. xxiii. ser. 3; E. Schurig, Be1·icht Uber <lie 
JJC1isr1mgen in der Ohre11lteilkw1de, 1875 and 1877. 
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generally dated only from the time when during the closure of 
the normal ear the functional disturbance of the diseased ear has 
been accidentally found out. But also in such cases affecting 
both ears the function[Ll disturbance will be noticed only when it 
has reached such a degree as to interfere with conversation, 
especially in persons whose position or calling makes no great 
demands upon their hearing, and who therefore hardly notice any 

~=fg, i~tictm~~;· al;!ayco~;~:e'd~::~ic~~ afo~~l~~~nct~m~~ 
may also be dated from the appearance of the subjective noises; 
indeed not unf:requently patients are examined who state that 
their ears have been affected for only a short time, while 
objective examination shows extensive losses of substance, chalky 
deposits and cicatricial formations, which have existed for a long 
time without the person in question having the least idea of any 
"flection of the ear. 

Of no less importance in the prognosis is the determination of 
the course of the "ffection. Although we are obliged to confine 
ourselves to the statements of the p<itient, which are not always 
to be trusted, it is not unfrequently J?OSsible to find out the course 
of the disease by minute examinat10n of the condition. Some 
aural surgeons, holding the opinion that the pathological changes 
alone must form the basis of the treatment to be applied, neglect 

:~t~CTe;~~r ~~-~:.~~~~igh~~~~v~~-,tht~~~c~!~~~ ~~f e~~~e~i;a~~~~~g~:~ 
changes in the ear the prognosis and the treatment differ mate
rially, as, for inst,.nce, in uncomplicated ear-disease, and in affec
tions of the car produced by scarlatina, syphilis, [Lnd other general 
diseases. 

Among the etiologicd data of aural affections are those detri
mental influences which act directly, or by continuity, upon the 
ear, and which are to be taken into consideration apart from 
those caused by a generd affection or by disease of other organs. 

Of the causes which directly set up mischief in the ear, we 
must in the fast instance consider injunes, whether they implicate 
the ear cfu-cctly or other portions of the cranium; the excessive 

~~~0~.o~~-~'i~~d a~cll~st\;~ v~;;~~bl: l~~-~~~~s; (~~~r~m~~:), ~:hi~~ 
sometimes give nse to v10lcnt mftammatory phenomena. 

Of the causes which come into p"1y by means of continuity 
and contiguity of tissue, due prominence must be aiven to the 
acute and chronic naso-pharyngeal affections which 

0 
cause func

tional disturbances of. varying extent by spreading to the middle 
car. J,ess frequently is the car affected by external disease, as, 
for instance, by erysipelas an cl eczema of the skin of the face and 
head. 

wc~t~~g ct!~1j~~:~~~~o~~h~~~~ e~~flL~n~~~ ~hi~h~ ~~~~~=~~~ 
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called 'colds.' Even if we aclmit cold to be a cause, we cannot 
Ly any means assume this so frequently as is so often clone. The 
qucst10n put to the patient during the examination regarding the 

~,~P~~c~~a~~!~~~ft:~ ;i:t,c;!o;~.~~a~l~~~~ ~;~o'IJ~~tl b;~v:~ft. 
J.lut experience shows that this statement must generally be con
sidered ns a term in common use for a cause which is unknown 
to tho patient, and which ho only conjectures. But we are cer
tainly justified in assuming a cold to be the cause of the affection 
of tho car if it has arisen short] y after exposure to cold. If, for 
instance, one states that dUl·ing a cold wind the diseased ear was 
for a considerable time exposed to the current of air, and if soon 
afterwards a severe inflammation of the membrana tympani or of 
the lining membr~ne of the middle ear, with violen~ stinging 
pain, comes on, or if these phenomena are developed after a cold 
bath, or shortly after a wetting or a chill, we do not hesitate to 
assume cold to be the cause of tho oar-affection. 

Atfoctions of the car arc also developed sometimes in the 

~~,'.~:~. ~f.,fse~:i'~~gc1~~~'1~~~~. %"e~:i~~. ~~!ll~~~~. ~;~t~~. s T,hlii: 
tuberculosis, scrofula, acute rheumatism, and gout; to th!latter, 
pneumonia, puerperal processes, Bright's disease, and a number of 
affections of the circulation, such as arc caused by valvular 
defects, aneurism, struma, and attacks of hooping-cough. Be
sides, intra-cranial processes, meningitis simplex, meningitis 
ccrebro-spinalis epiclcmica, hydrocephalus acutus and chronicus, 
apople])'., encephalitis, sclerosis of the brain, and tumours of the 

~;.~n~h~ ~~~~k~( ~~u~~~~~c~o~yl~e~~~~c~~h~~e~~~t hJe~:~~~'. 
part! y by the extension of the pathological processes to the ear 
1tselt~ partly by atlecting the trunk of the auditory nerve. In 
conclusion, we must mention certain dmgs, like quinine, salicylic 
acid, and others, which when taken internally produce temporary 
or permanent disturbances of heai·ing, as also chronic poison
ing, occurring in various industries, from lead, arsenic, phos
phorus, etc. 

Another iml'ortant cause has to be added to those aheady 
enumerated, viz., hereditary predisposition. As is well known, 
hardness of hearing is hereditary in many families to the extent 
that either all the members, or several of them, arc afflicted with 
1t. The affcct10n appears either in the immediate clcscenclants, 
or, according to my experience, more frequently in the second 

~~~df~~~~?tio~::: ;h~ ~~~s~~f t~~1~;~~·~f aifecti~~~~~~n h:~·~~~;~~{i 
mcmb~rs. of the same family the clisease of the car has developed 
"1th stmtlar symptoms and without other demonstrable cause. It 
would be goi~g too for to as~ume in a given case a hereditary 
tcndcncy-whteh under all cu·cumstances makes the prognosis 
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more unfavourable-as the cause, if one member of the ancestors, 
or one of the brothers or sisters, had a disease of tho car, as of 
course, considerin« tho frequency of the occurrence of affections 
of the ear, sever~ members of one family may be affiicted with 
ear disease without hereditary disposition. 

If, according to the foregoing, we arc often enough in a posi
tion to trace the causes of the affection of the ear to one of the 
above-named sources, we must, on tho other hand, confess that 
very frequently the cause is not to he defined. This refers not 

~~JJ~ :a1~~:~%P~~i~~u~~t~flfr:m;~~d~~iZ!. b~et ~~~":ci~hya1~~ 
those insidious affections of tho middle car which are developed 
without striking symptoms and with a gradually progressing 
functional disturbance. But this is by no means surprising if we 
consider that medical science is still generally in darkness regard
ing pathogeny and the determination of tho causes of disease, 
especially chronic affections 

Another point to be considered clming the examination of the 
patient is his calling and occupation. Just as in the diseases of 
other organs, pathological processes in the ear may be affected in 
an tmfavourable manner by injurious influences clue to the 

~~a1t1'! ilied c~~.~~f:~~'i'n~foi~~c1R~t::X c~~~ri:fi~U:!~ti~~~,~~ 
the middle car, the chances of complete recovery are much 

~~ea1~:;,~/~f"~i:: ili~~a~~c t~b~~f~v~~r~bfe0si~J~::~~lv~~~~~~~J 
with their occupation, than in those who arc in a position to avoid 

anf::t~~f~~~~~~.~~):j~jf,_~~nce of occupation upon affections of 
the ear is especially prevalent among certain classes; for instance, 
coachmen, masons, tanners, fishermen, sailors, soldiers in the 

~i1~llt~hc~i~i~:i~~1a:~~l-g t~~rs~v~~t;~~~ "'rt c;~t.~,~~ll!s e~f,~~~~ 
that tho affections of the ear, associated with subjective sensa
tions and 1111 irritated or paralytic state of the miditory nerve, 
arc influenced in a detrimental manner by noises in certain occu
pations con~inuall y ~cting up!~m the orga~ of }~caring. W c 
observe, ~or m.sta11:ce, m. locksmiths, bl.acksm1ths, 1rullcrs, coopers, 
workers m noisy factories, and so on, m consequence of the ex
cessive irritation of the auditory nerve, an obstinate continuance 
of the subjective noises, and an increase of the same, as well as of 
the deafness. In this instance the detrimental action of loud 

~f~::gut~~t t~;o~sili':%s~~~:jo~:~t~".:'.!e il'h:t ~111ri::~~'t tt~ t:~~a'l~ 
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ti on of the dwelling, the mode of life of the patient, the exces
sive indulgence in spirits, etc., influence the course of affections of 
the car, requires no further proof. 

vic~v ;~~:rd.':~~hemfr{q:~~y b:f ~:ddis~Z:s ~f~h~~~.t~ chfr~r~~~ 
ages, and the mfluence of age upon the course and issue of the 
disease. There is no doubt that the origin of many affections of 
the car dates from the period of intra-uterine lifo. Soon after 

f o~~~ti~: or:::~,~~·:a~~~E~~~:s~h:c,t~~d ~hdedla~t~a~, oi~~t~~R~~ 
injm-ious agencies upon the hyperromic mucous membrane of this 

~~~~:;'· e~~~~he~~~" ~~~i1~a~~-~:;;:~~l~ffecJ~n~~~h~dc~~~ 
diseases which frequently become the source of affections of the 
car. Wbilc the frequency of em·-cliseases decreases in the prime 
of life, it presents again a noticeable increase in advanced age1 not 
only in consequence of retrograde changes in the ear similar to 
those in the other organs of special sense, weakening the power 

:c~~eot~t~2c n:,'~~dio~:~t, ;k:!::tti~::~1~1°;]:~I<l~~e e~~~f~~t 
:~ t;;, t~~1ili~':;1· ~~;:~·t\~~Ifti:1~~~~h~e o~~i~~latY"7Jh~ni~fl~;~t~~ 
of age ueon the comse and issue of diseases of the ear is the 
same as m diseases of other organs, and our methods of treat
ment, therefore, have a far less favourable effect on olcl people 
than on the yotmg. 

It is also important to note the mode of development ancl the 
comse of an affoction of the ear, as they not unfrequcntly permit 
of a conclusion as to the nature of the cliscasc. It is, therefore, 
necessary to find out in every case whether the disease has arisen 

<l~~~c~~~~f ~::£~~~~;';/; ~r1~e~~~~a: ~~· ~~~~~1~/~h:;'"cli~;~s~ar,~~ 
taken a. slower, insidious course, with gradually increasing deaf
ness; whether, also, a number of symptoms, such as subjective 
noises, giddiness, pain, prcssme in the ear (which will be more 
fully cliscnsscd hereafter), have existed during the course of the 
affection, or arc still in existence; and lastly, whether there has 
hecn, either temporarily or permanently, a purulent discharge 
from the ear. 

We must likewise learn whether the power of hearing varies to 
any considerable extent or not. For experience teaches that 

~0~!:!~~,t~~i~7~s:.e t~i° tt~mtu~~:~f:,~et~b~ ,g~e~:1fui~:r:~~ 
accumu1lation of secretion in the middle ear1 and also in affoctions 
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~fl~i:,,~~::~; o~atb~b~d~l:e!~:~,:~~~c~~p;~\~~ ~ ~~:cJ:~di~~d 
secretion, which cause permanent disturbances of ~earing by the 
fixture of the ossicula, the power of hearing is suqject to only 
very slight fluctuations. Considerable fluctuations in the hear
ing-distance may therefore generally be accepted as a favourable 

~~,~~~~~~f!~s s~nthe Bh!a:.ti~df:ta~~e a!~~d b~1~~:oci~::d s~;n~f::.: 
~~~~~,g!r~hd~~!!~r~/1:1;e l~~~~~~l~t ,~~f {hi~r~rte~~f o~~~ t;;s~~ 
course of acute or chronic affections of the middle ear, and 
in affections of the '1uditory nerve which have been caused 
by cliseases of the brain. Such fluctuations are, however, seldom 
so considerable as those which are observed in swelling of the 
Eustachian tube and of the tympanic cavity. 

W c will now describe a senes of subjective symptoms, the 
~~~~~~;~1~:/f which in diagnosis and prognosis must not be 

'l'he Si.bjectii-e Sensations ~f the Ec!?'.-Among the subjectiYc 

~~:::,~::;~~~,:v~l~~hc~~·ch~ma~~;~~!~~s;1~:e~h:o~a~;,i~eo~ ~~~~~;~ 
of their great frequency but also on account of thell: character, 
being so exquisitely distressing as to undermine often both 
the physical and the moral powers of the individual, and in some 

~h!~!f~;:j,~~t~F;~ht; /o~~:~~g Je~~i~J'd'~~~~.f;t?Inthis subject will 
The subjective noises in the ear, which are always caused 

by some irritation of the auditory nerve, arise either from disease 
of the ear itself or by reflex transmission from the cerebral and 
spinal nerves to the auditory nerve. From these subjective 
sensations the so-called intra-tympanic noises have to be distin
guished. These are the noises which are objectively perceptible 
to the patient and to the examiner, being produced by various 
pathological conditions in the interior of the ear (muscular 
noises, vascular noises, mucous rattling). 

In the diseases of the eye the subjective sens'1tious of sight 
are with ouly few exceptions pr~jected outwards; the muscro 
volitantes, the sparks and flames, the coloured rings and spots, 
which occur in diseases of the eye, are al ways seen by the patient 
outside the eye. It is different with the subjective sensat10ns of 
the ear. These in the great ma,jo"ity of cases are perceived 
in the ear itself, in many cases in the interior of the head, in the 

oc~f~t;.r:iy t~e ~~i0~n~~tl~,~ ~erE~~r:: ~fe;~:dp~~:s\~e,b~~<l 
th is generally happens at the commencement only of the 
subjective noises; the strangeness and unwontedness of the 
sensation may in this instance easily lead to deceptions without 
its being justifiable to call them hearing-hallucinations. I s'1w a 
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female patient, in whom a blowing noise suddenly came on, which 
she at tirst mistook for a draught in the chimney, until she con
vinced herself that it was a subjective sensation of hearino-. Jn 
other cases rumbling noises arc mistaken for the rattlin~ of a. 
waggo1? in the st~·cet, a~1d in this _w:iy the sc~sa~ions ?f bc~ring, 
n.ccordmg to thcu: vanety1 may m the begmmng give nse to 
erroneous imaginations, which, however, cease as soon as the 
faculty of judgment controls the phenomena and corrects the 
imagination. Hallucinations of hearing do not, on the whole, 
occur frequently in aural patients without the conjunction of an 
altered state of the brain.* 

But with subjective noises of longer standing the sensation 
may also be referred to the outside, in which case, howeYer, the 

~~~i°~:~tt~ 1~0!t~J~~ti~: f~~~s~~£~·~ss~~l~~1~u~~~~~~ie~~~\~~o h~~a~~ 
that they hear a humming or a rushing sound close in front of 
the ear, or at a few centimeters distant, or the roaring of a water
fall, or ringing of bells some distance from them. I observed a 

!Jatient who, besides the most varied noises in the car, stated that 
ie also heard even inarticulate human voices, and the bark..ing 
of a dog in the street. 

to~{,: ~'i~~{~£r~1~i~~:t~~~ci~~~~t~:;/~~~~};,~ a~~a~~~~~t: ;~J{"b~ 
received. Certainly all the statements arc not correct, for what 

~~~i~~:;,a:~~ i:~1~~s1;,~&~!~sc :~~:]/~~nfe~!si;~~t c~~e~is:~~g n~~ 
able to compare their subjective sensation with any known ob
jective noise. 

to t~sl;;~~~'.1~~:~ ~~~~~~~:;:~~~ 0~r~i~,~~i~e~Y:il~[ ~~·eth;~t~c} 
boiling water, the rushing and roaring of a. waterfall, the hum
ming of a swarm of bees or of a shell held before the car, the 
noise of lorives in the wood, when the wind blows through them, 
the sensation of ringing- of bells, and either the sharply dclinccl 

:~t~~~~~ atr~~~~~1;0~f ~liJ~:e~~1~~~i:;,v~:~~~~~0~1~J ,~1~f~Bfi1~0l11{ 
the car, the rumbling noise of a railway train, the chirping of 
crickets, the twittering of birds. 

Besides these phenomena the strangest noises are often per
ceived, for instance inarticulate human voices, the barking of a. 

~~~~'ott~b~~~~~~1~h0: ~~~~~ ~lg1:~~;ifc}1 ~fi~~1~;~~i::.0~]{ct~~n~r~£k~ 
low or high pitched violin-string, cbn.otic musical tones, crashing 
:uicl crackling in the ca.r, pistol-shots, clattering, the sensation of 
wind rushing- out of the car, the knocking of a hammer, the 
noise of n. mill,. the croaking of frogs, etc. 

Each of these sul>jcctivc sensations mriy remain constant and 
* l'ompareKOppe,A.j.O. vol.ix. 

13 
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~~:~~~Y~d~~~;,sr;c:;~ !~!~s e~~., ~~\~~; :i~;;,1~o J.~j~~~~~tt~u~~ 
single noises change alternately, or one replaces the other more 

r;~i::~'t~~{ clr~nh~:c :i:~1£~~!~1~~~y~vl~~k0~~~n "t~.fl!~ ~~go~~~ 
dog a~1d inarticulat'e human voices in the street. Sometimes 
very intense permanent noises cease during the so-called 'ringing 
in the ears,' which also occurs in people of normal hearing, but 
they return again immediately after its disappearm1cc with the 
former intensity. 

Subjective noises in the ear arise, as ah·eady mentioned, from 
diseases in the organ of hearing, sometimes through causes 
situated outside the car. It will be seen from the special de
scription of the different diseases of the ear that the affoctions of 
the external mcatus, and more frequently the cliscases of the 
middle car, are accompanied by subjective noises. Of special 
importance to the practitioner are the subjective sensations of 
hearing which occur in tho affections of the m.iddle ear, and 
which arc produced not unfrcquently by simultaneous patho-

~h~il~~;~i:~ies, ~-h~s0~~~e17.ea~f a~,~~~~1~1 i:~:~~::d0!itt:.~sb;·~~ 
:~~~~ngf ~!n~~1~0~fs~h~ ~:!~~:1l~~s:d l~t~~u::t~~~ ~~a~~r ~~?ii 
learn the data by which the subjective sensations of hearing, 
emanating from the middle ear and produced by increase of 
pressure, are distinguished from those subjectirn noises which 
are caused by pathological changes of the labyrinth itsolf. This 
distinction is specially important from a practical aspect, as ex
perience shows that the subjective noises, caused by increase of 
pressure, may frequently be made to disappear altogether. 

The subjective noises arc either continuous or intermittent. 
On the whole, it may be said that they are much more frequently 
continuous in affections of the middle ear without perforation of 
the membrnna tympani than in purulent perforating inflamma, 
tions. 

If the noises are continuous, their intensity is rarely uniform; 
indeed fluctuations in intensity occur which lrnve their cause in 
the pathological process itself, but more frequently in the action 
of external influences, and in changes in the general health of 
the patient. 

OJ external influences which produce an increase of the sub
jective noises must be mentioned-change of weather and tem
perature; in rainy weather, and often even a little time before it, the 
tinnitus generally mcreases ; great heat causes an increase in the 
noises more frequently than great cold; in many persons they 
arc aggrarnted to a considerable extent by the entrance of cold 
air into a warm room; and generally most people perceive the 
noises less m tho open air than ma closed room. Diversion and 
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occupation often make the patient forget considerable noises, and 
many of tl;em, therefore, do_ not notice the tinnitus during the 
day, wh!lc m a ~met r?om, m the_ c'":enmg ~efore going to sleep, 
and whifo reading_ (W~ldc, Rau), 1t IS perceived more distinctly. 
Loud obJeCt1ve n01ses frequently completely mask the subjective 
ones, so that persons in a carriage, in a railway train, and in 

~~~;' i;~~~l~~~i1 ~~e l~~/e~"~:~~~ ~v~~~~i~~i;~t;ie;'"~~~i:het 
have, howevm!, seen persons who heard thell- subjective 1foises in 
the midst of the greatest tumult; a lacly with perforation of the 
membrana tympani stated that she heard subjecti-vely the tone 
of a bell in the theatre, when the whole orchestra played, just as 
well as when everything was quiet. 

In some cases in which no continuous noises occur, subjective 
sens11tions of hearing arc frequently produced by certain lunds of 
oqjectivc noises, the tinnitus lasting either on1y as long as the 
objective noise, or much longer than it. In some patients 

~tl~t~is~~~~ Ph:~~f~}fc ~~~~l~~s 17es~~1~1dti~utl,~ 0l,~fi~~d~Vuty;~ 
ears, others perceived at the moment the clock struck a confused 
tinnitus, which was either of short or long duration i similar 
hhenomcn11 have itlso been produced by the twittering of birds, 

of ~u~~?e~1~ft~a~~~'.c~~v~ ;~e obJ!~t~~~ ~:~'fs:0~f!ia;~~ ~~b~~ 
jective sensation is worth mention. Thus many patients st11te 
during examination that they ca,nnot judge whether they hear 
the ticldng of a watch, if they perceive a subjective noise 
similar to that ticking. A patient with a pronounced catarrh of 
the Eustachian tubes and tympa1rn, who stated that he almost 
always heard the chirping of it cricket outside his ear, said that 
he could not recognize the chirping which was imitated by the 
mouth in his neighbourhood as an objective 'noise/ although 
his deafness was only of a slight degree. 

Subjective noises are just as frequently produced or increased 
by temporary changes in the organism, e.g. bodily and mental 
exertion, remaining for some time in a bent position, much 
speaking, coughing and sneezing, often by tho act of mastication 

~l~y~i%:,ho~· ~~~1l~;fg-~~~t!~1~'.tfc~:, ~~: t~~a~i· ~;~~~cs~:~~B~ 
of wine, OYerloading the stomach; in fact, causes which produce 
an irritation of the nervous system will most! y induce a marked 
increase in the noises in the ear. 

oc~~, fr18:h~-~ili~i~]{,af~s ~~f~~-'lt~~r 0:e~~~ ,~i~~c~~;'in3~~~~ 
sition ; also if tho emotions are excited, as well as during mens-

~~·~tt:~~i f1~g!~Z~t"~!e:~~ ifc~e~b:~~i~1\;tilisp~~~~ i~h~n~~~lc~~ 
weo,thcr, the subjective noises are felt less intensely. 

13-2 
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is ~~~~~~~t\L~ ~h~g~~'.~~;~~vt~~~s::t~i~ic~~~~~~u~r'~~: ~~~sfu:~ 
cervical vertebra, is of special interest. ~'his fact was observed 
first by Tiirck (vide his Spinalir1'itation), but the phenomenon 
was not taken notice of any further. Benedikt has recently drawn 

~~,~~ti~~P!~i~~c~nd f n c~~~e~1~~ ,~hfct°;a~~~~;~ar~~:~;~;si~~~~~ 
middle ear had been proved by examination, as also in those cases 
in which the diagnosis was undecided as to whethel' or not there 
existed disease of the middle ear or of the labyrinth, I observed 
often a decrease, less frequently an increase, of the tinnitus, as 
Jong as the pressure upon the mastoid process continued. It is 
not generally necessary to ask the patients about this change in 
the tinnitus, as they state themselves that it decreases or increases, 
or, as I have sometimes observed, that the noise during the pressmc 
(hissing and whistling) moves upwards or ceases altogether. 

A change in the intensity of the noises is o,lso produced by 
closing the external meatus with the finger. Noises which are 
often so weak that they arc hardly perceived by the patient, will 
at once be noticed if the meatus is closed. This can be explained 
partly by the change of pressure in the labyrinth when pressing 
the finger into the meatus, partly by the fact that by excluding 
the external objective noises the subjective sensations become 
more prominent. A remarkable phenomenon, which we cannot 
a,t present explain, often occurs in people hard of hearing on one 
side; it is that by closing the normal ear with the finger, a sub
jective noise will arise in the diseased ear, which, according to the 
patient's statement, is frequently of very great intensity, but dis-

ap\~~r~1~~:i~t\Jl~~::~~~;~;l~~;~o:::~rd:gb~~! i~e~:~nce of 
subjective noises in the prognosis of the diseases of tte ear. In 
this connection it is most important to learn whether the patient 
suffers only temporarily from subjective noises, or whether they 
continue uninterruptedly. For experience shows that, even in 
otherwise analogous cases, the }lrognosis is more favourable if no 
subjective noises, or only temporary ones, exist, while the prog
nosis is generally more unfavourable if the subjective sensations 
are continuous. If in a case of chronic affection of the middle 
ear with constant tinnitus a striking improvement in the hearinO' 
is brought about without the suqjective noises being changed by 
the treatment, it may with gmat probability be assumed that the 
result will not be lasting, but that a relapse and a decrease in the 

~fs~t~~e~,~~~~:~{l! ~~il~h~~:~as~";'!n 1~~~1~ii tr~eaif:~fo~s~~ ~~~ 
ear commences with slight continuous subjective noises, which 
steadily increase in course of time, and in which the power of 
hearing has on! y gradually decreased after years to such an extent 
that the understanding of speech close by is difficult. In such 
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instances, also, either no improvement in tho hearincr or onJy 
an inconsiderable one, will be cflected by treatment. <» 

Hypcr::esthesia acoustica must 11ow be described. 
Hype>'!Eslhesi" Acoustica.-This is an unpleasant, painful 

sensat10n m the ear, produced by tones or n01ses. On the whole, 
we may say that the highest tones capable of being produced 
create alainful sensatio~ i~. almost eve_ry individu~l '~ith_ sound 
ears.• The degree of sensibility for certom tones vanes m chfforent 
individuals, but it also changes in the same individual under tho 
most diverse bodily conditions, by which the whole nervous 
system is brought into a state of irritation. Observations which 
I haYe collected on this subject in regard to individuals with 
sound cars have shown, on the whole, that weakly, easily excitable, 

~ffb~~~~j· b~1~er~~~~~~1fs0~~~{1~oi~!s ili~~ [~~~o~;~~J h:.~lJ',~'i~~l 
viduals. In some this sensitiveness only occurs temporarily, and 
that more frequently in the evening1 when the nervous system is 

!Fs~c~~h:.·elB~gil7 :di~~~~~;i~~\r~e: f~~r:~~;~l1~ ~~~~iJ:~~~~~ 
considerably in persons who arc otherwise only moderately sensi
tive to tones. 

Hypermsthcsia of the auditory ncl'\'C occurs sometimes in a 
high degree in those affections of the organism in which the 
nervous system has been specially at.tacked. Even in severe con
gestion of the head sensitiveness to loud noises is often observed. 
Acute hypcraisthesia I have also observed several times in tho 

~~~~~i~f ~!i~~~~s~~~~~sp~~ITda~)~~~oj~~}~~:i~:VJ~~:fn1~~~ 
in some cases of basal or cerebral tumours, and in spinal affec-

~~0!~· f~~!~ 8~£181~~:,~I~i~ t~f n~!e\~I~:~~s~e~~cfr~~~:~e~o~~ 
vrilescencc from severe illnesses. In megrim, this hypcraisthesia 
docs not often reach a high degree. 

of ~~~~t ~~~~i:s~if. s~t~ \1lK::;~~~; ~ff~~:i~;:~fint~~e !'.~::~\ 
~c~~~:sw~fd~ i~r{h~~r~~f1i~d~~~sc~Yt~"1~;~:~~mi~ ~~~e:ili~;o~~ 
g~cm d:~gc~xl~~~!?:: ~[ ;~~ :~:.~et:i~ m~~~~~s0t~ ~hc1~~<li:~~~ 
nerve.1-

It is, however, the diseases of the tympanic cavity which most 
frequently giYC rise to this nervous symptom. The acute mflam-

• Appun and Preyer produced as their highest note the E of 40,960 vibrations by 
small tuning.forks, upon which they pb.yeJ ,~·it~1 a. violin-bow. These tones :i.re 
11tnted to be very p::i.inful and unplcasa.nt. A Hmilar height of tone can be produced 
by KOnig's sounding staffs (tuned ste~I c.ylinder::1). .. , 

t Compare my treatis<>, Ueber su&;ectm, Ge//Vrsempfi11d11119e11, JI wicr1lled. II oclten· 
sclo·ift, l.S65. 
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mations of the membrana tympani are rarely accompanied by 

~/i~~:'";::~~~d ~~1 t~"::c:~;~,~~~ b~;t'\~e~o:~i~e~h'~i~~es~;~lini; 
and hypermmia in the tympanum, and consecutively with 
hypcrmmia in the labyrinth. But it is in ruptmc of the mem
brane by a blow on the car that I have most frequently observed 

~;~b~~~~ei~a no~t t~e c~~;~~' of0~hl=0~~::;m~~~o~~1b;:~r~h~f c~~~ 
cnssion of the expansion of the auditory nerve in the labyrinth, 
caused by the blow on the ear, by which the ne1Te is irritated. 

In the acute affections of the tympanum, very often in the 

~hf.~=~;~i;~0int~==~t~~~s :0:~e ll~~~~t~,j ~~~e czb~:,~~J 
hypermsthcsia acoustica. It is remarkable in this latter form of 

~;J~'~~ i~~~o!1:c~~J!~~ "0ic:~i~e~!~t~~~: ~:·eo~l~~,\1i~h~PE~~d~ 
ness of hearing has come on, and only a slight tinnitus is per
ceived; but frequently it arises only wheu the hardness of 
hearing is advanced, so that such patients often protest against 
too loud speech, and even avoid the use of the ear-trumpet 
because the so1Uld causes a troublesome and painful sensation. 

aff~!To~~u~~ ~j,~h~i~~Ji~e:;r0f~~~r:clo~<~~P[;;'."~~h~~: :c~~d:,'.; 
~~~!"E~ ~~~~,~-~h~~o:C~c~~1 t~~ t~~Jdl'~:~~-t~~~rc~~~~ r~·o::~1;~~ 
losis of the stapes arc specially frequently accompanied by 
thickening or atrophy of the membrauous labyrinth, by a large 

~f[~~~t~fa:dl~~·h:i~e~~:~hc~la ~£°l~~,~~1£i:~,;'~~-:: amorphous 

ev~~~l E~~fL~~:~1i~~~~~fi:a~de~ ~{et~~~~ ~~ti~i~~~1!0s~8 n~~\~£1;:~ 
quently, a number of reHcx phenomena. Patients often complain 
of a simultaneously OCCLU'rmg uneasiness and trembling; they 
avoid noisy streets, noisy meetings, and loudly instmmented 
operas and concerts. Many complain of numbness in the head, 
headache, and nervous excitement if the sound which created 
the unpleasant scusation lasted for some time. 

Hypcrrestbcsia acoustica has no connection with the subjective 
noises in the car. They may occur simultaneously, but frequently 
no sign of hypel"iesthcsia is to be found with loud subjective 
noises,. or it takes place without simultaneous subjectiyc hearing
scnsat1ons. 

But hypcrresthcsia acoustica may also occur in cases of com
plete clcatllcss, as I have observed. To explain this fact, perhaps 
the assumption would not be unjustified that the auditory nerve 
principally consists of fibres, the irritation of which by waves 
of sound effocts the perception of som1cl; but that besides 
these it possesses auother k.i.lld of fibre, which is also only irri-
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tatcd by sound, while it docs not give rise to the perception of 
sound, but to " peculiar sensation of pain. 

ha~~ s~'ill t~~~~~~ ~~~i~~R;:n~~~a~~",, ~s;~~~~,~~' ~hi~::· a:d 
uumbucss of the car, and the feeling of stupor and of giddiness. 

We will discuss the symptom of pain in the car more in detail 

:~en I~cf~\~~ft\~~;~n8~£:~-~~in~~~1~:: :,~s;l~c as0~g~~m~to:a~f 
acute, more rarely of chronic, inflammation in the external ancl 
midcllc car; <ilso that it is sometimes the symptom of neuralgia 
in the external me<itus or of the plexus tympanicus, both as an 
independent neuralgia1 and as a part of ncumlgia of the trige
minus. It often radiates in the same manner as in caries of 
the teeth or in <iffections of tho brynx and {'harynx. The pain 
accompanying inflammation of the cxtcrna meatus, but espe
ei<illy of the midclle c<ir, is only rn,rcly limited to the region of tho 
car ; it radin,tcs gcnornlly towards the paxiet<tl bone, sometimes 
also down warcls on the lateral portions of the neck to the 
shoulder, or tow<irds the occiput and the teeth. The pain is ex
ceedingly intense in acute inflammation of the mcmbrana tym-

J~ili~U:~ti~~s t~f thn;~~~~J:rc~~ ~l}~~~ho,~~i·o~~ti~~1~f tt~;~ce~~ 
branc, and lastly in carious processes in tEo temporal bone. Pain 
is, however, by no means a constant symptom of inflammatory 
atfoctions of the ear, nor is its intensity in l]roportion to the degree 

~~ul~~~;fl~~tl~~p~}h~~~g~~al~0e~~'~s~n e:~~~~~~~u~~:a.~~~~~~ ~} 
the mcmbrana tym pmii, with partial erosion of the ossicula, is 

~~~~;~~;.wii~0~;s~~0or;:'.~ti~w~~d· s~;;~~~~f~~ ~tetl~~~~r~~t:~~ 
also, a circumscribed softening of the osseous tissue surrounding 
the midcllc car may take place without the least pain during its 
whole course. . 

Abnormal sensations, which the patient calls pressure, fulncss, 
hca.viness, and numbness of the car, are by no means constant 

sy'tJ't~C::c 0~.~~a~f:~{;~;~~ f1tl~~~!i~~J"~~:~~e~~ ~e th-:; ear 
is caused by closure of the external meatus or of the Eustachian 
tube by an accmnubtion of exudation in the middle ear, or by 
iibnormal tension of the mcmbrana tympani and of the ossicula. 
But in the majority of the cases enumerated here, the phenomena 
or pressure and fulness in the el1r are completely wanting. I was 
the first to point out th<tt the sensation of fulness and numbness 

:~ ~~~u~~1tJst~J:'u~~~~otre£.a!~£~ou~o:~i~kr;;l~ ~~~~:~~tio~1~ 
the midcllo car has taken place, while when the Eustachian 
tube is impermeable through grc<it swelling of its mucous mem
brane, or when fluid has copiously accumulated in the tym-
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panic cavity, tho sensation of numbness is much more trifling, 01~ 
is completely absent. 

The sensation of giddiness wbich is sometimes observed will be. 
produced by affections of the labyrinth, by hyperremia, exuda
tions, and extravasations. Not unfrequently, however, temporary, 
or somewhat lasting, attacks of giddiness occur in diseases of the 

ii':t~h~-j~~)~~~~Ys ~~~~~;rh~ ~b~~:.~:\e~:~~fo~~etli~ ~LE<ll:s~~;?, 
0

rfr S~~~~~~~~~F~~~:.~~:ated here we will add the description 
of a group of disturbances of hearing which sometimes make 
their appearance in com/any with symptoms of the most Yarious 

~'f'"~l~eol~;:~·i3i~~a".;'~ a~ec~:~~hof r!~~~al~~cclE~~~~e~he l:{,~~nt~~:~ 
P~Z~'.~~~~~~iL~~:".'.'._~!~.a~~~si~~t ~~~~~\l~~~~~~~s the inability 
to point out the locality and the direction from which sound has 
come. Even with normal ears we possess only in an imperfect 
degree the faculty of judging the direction of sound, as this dis
tinction is not an act of the perception itself, but a result of 
our j udgmcnt produced by experience. We believe the origin of 
sound to be in this or that direction accordu1g as the sound 
strikes louder the one ear or the other; but om judgment regard
ing the direction of sound will become q uitc uncertain if both 

~f r!c!~~g t~r1~':;t~cF~~~f~~1u ofvi~~isr~t~:o~c~~~ :0a~~·a\h;a~f~~t~ 
wbo were not only unable to state the direction of the origin of 
sound, but who frequently enough believed it to be in an exactly 
opposite dU·ection, induced me to institute a series of experiments 
with a considerable number of persons of normal hearing, and 
with others of defective hearing, which serve to afford an expla
nation of paracusis loci in aural patients.* 

If a loudly ticking watch is moved back wards and forwards in 
the plane of the >ertcx cranii above the head of a person of 
normal hearing while the eyes are closed, he will uot be able to 
state exactly whether the watch is before, above, or behind him; 
but as soon as one ear is closed, the ticking of the watch is at 

~~~e ;;~~e~~~~ tln t!~~e s~~e~~i~~c of"~:e e:~1:~de~~;,hff t;~~i~t~ 
where tte watch is held il1 the plane of the vertex is seen by the 
person experimented upon. If, the eyes being closed, the watch 
is moved from the front backwards in the horizontal plane in a 
semicfrclc, its ticking, if held in front of the forehead, will still 
be heard towards the side of the open car if the watch is moved 
a little distance towards the closed ear; but the nearer it gets to
thc line of direction of the closed me::ttus, the more uncertain 
will be the statements, and the more will they approach tho 

* Comp:i.re my Studien iiber Pm·acusisloci, A.f. 0. vol. xi . 
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nature of guesses. The statements of many persons increase in 
certainty after a protracted test (Chimani). 

These experiments show that our judgment regarding the direc
tion of tho sound is priJ1cipally etfocted by hearing with both 
~ars, and oven if, as we_ h:ive previously remarked, this judgment 
1s not completely certam m the normal state, all the certamty wo 
possess in the judgment of tho direction of the sound is depen
dent on hearing with both cars. 

8imilar observations to those with closure of one meatus arc 
made in a certain «roup of aural patients, who not only arc 
unable to state the cl'u·ection of the sound, but frequently enou~h 
also erroneously believe the origin of sound to be in an exactly 

~1~~0~;~~d~~~dti~~-ru!~~:~f Yt{,to w1':.8b;~~~g~~n~":P~~f=ll~nzrLl~~ 
scrnioiJ·cular canals, which were supposed to be enabled by their 
position to make tho direction of the sound perceptible. But this 

~~1~1~f;~~n ;:/:~ti!r~~~~,1~~~ bfn e~hi~t"~:.i~h'0cl"c~td~~s~~e~t~~~~ 
of the labyrinth this faculty exists, while in cases in which tho 
disease has its scat in the s0tmd-conducting apparatus, and in 
which the auditory nerve has been prornd to be mtact by func
tional tests, the capability of judgment as to the direction of the 

ori~~~a~~1:i~uf0~/si:,~1:~cf\~~1~1~~t10i~· patients than is o-cnerally 
supposed, but it is a symptom seldom stated spontaneou~y, gene
rally only in reply to the surgeon's question. In cases in which 
it occurs in a pronounced degree, the deception is much more 
striking when tho patient is surprised by a sotmd, and when tho 
origin of sound is on the side of the hard-hearing car. But there 
arc also patients who, with the greatest attention, arc unable to 
Jind out the diJ·ection of the origin of sound until they are in-

~~r~~u~-~/~gbrh~1he~~c~~v~~:~r~~~~- th! l,~~~c~b~~~-~!:dint~i~i~~~t 
strikingly in sportsmen, who have stated tbat oven with tho 
closest attention they frequently perceived the noise of game, or 
the call of a woodcock, in the opposite dirnction, and generally 
more frequently when the dull ear was turned towards the place 
from whence the noise came. On the other hand, thorn arc 
patients who never observed in themselrns the phenomenon of 
pru:acusis loci, although the above experiment with the watch, and 
with s11eech, made upon them, showed that they deceived them
selves remarkably regarding the direction of the sound. 

Parncusis loci chiefly occurs in cases of obstruction to the 
conduction of sound without a simultaneous affection of the 
labyrinth, as in cases of exostoses or polypi in the external 
meatus, in affections of tho rnidcUe ear, with or without perfora
tion of the membrana tympani, more rarely in diseases of the. 
bbyrinth. Although I found this anomaly chiefly m cases of 
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one-sided deafness, I have often enough observed it in disease of 
both ears when there was no grnat clifforence in the disturbance 
of their hearing. 

In conclusion, we should like to draw the attention of military 
surgeons to a prnct.ical a~pcct of this subject. The regulations of 
those countries which exclude from active service an mcliv1dual 
afflicted with one-sided deafness would be justified by what has 
been said about paracusis loci. For in outpost service during the 
night, so important in war, when it is the duty of the advanced 
sentry to observe any movements in the direction of the enemy's 
camp which can only be perceived by the sense of hearing, ill
consequences might easily arise in case of one-sided dulness of 
hearing of the sentry by his forming an erroneous judgment as 
to the direction of the sound. 

im:~~~~~~t i:i;~i:it;;;~: ~: ~~r;1le:~la;~~-~o!~'.· ,~]~;~~a~~~~-~ 
during the action of loud noises. This improvement is chiefly 
observed while driving in loudly ra.ttling carriages or in a railway 

f~~~y inin~~.i~~~~te~t:.~da:.'.t"l~~h~t~ :ho~-~ ~~;~: ~~a~m~~:~ 
patients can lmclerstand speech chuing such noises much easier 
and at a much greater distance than people of normal hearing. 

iI~~ . .ft~~~li:r c=a~~~1:a:,l~~~~~ ~f t~~il~~~\~~::f:!"'i~~: : 
found which illustrate paracusis Willisiana.* 

An attempt has been made to explain this phenomenon, by 
saying that the patients in question understand speech better 
during noise, because during it people speak louder. But I 
cannot admit this explanation, after havin~ experimented on a 
number of such cases in a carriage and m a railway train. I 

~~~nd e~~~~:~~~ o;y,:Ei~~,h;~ui t~~ct~h-~~a;e:,~~:,,~;r~~:t~~ 
exacBy controlled, were perceived at a greater distance by such 
patients; indeed, I have even occasionally observed that whis
pered speech was understood at a greater distance while riding, 
than loud speech when at rest. V. Troltsch is of opinion that in 
such cases we have possibly to deal with some slight interruption 
to the conduction of sound in the tympanic cavity, for instance, 
with a separation of the stapes from the incus, and that loud 
noises certainly would press the membrana tympani inwards, and 
throw these bones into distinct vibrations, whereby the ossicula 
would also come nearer to each other. As I have chiefly ob
served paracusis \Villisiana. in adhesive inflammation of the 
middle ear, it is, in my opinion, probable that the improvement in 

~h:r~~i~:J:;~~n:0~}e ,j~iJh0i~~~d b1ico':::~c~~~fa,n a~f t~: ~~~[~~:i~: 
• Compare v. TrOltsch, Lehrlmch der Oltrenlteilkumle, 1877, p. 253. 
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lrnving lost their equipoise thl'Ough the concussion, become more 
serviceable for tho conduction of sound. 

as ;:;~ch~~~n~~o~~~~.f~~:L~!c pir~~~~s ~~t?:efe:t~j~~~~: 
almost exclusively m the incurable forms of the affections of the 
middle ear. 

Pct1'acusis Duplicata.-Paracusis duplicata, or cliplacusis, is an 
anomaly of hearing of rare occurrence, in which either every 
sound or only certalll tones and sounds arc heard double. I have 
as yet observed this clisturbance in the hearing but three times, 
once in an acute inflammation of the middle ear without perfo
mtion, once in the course of chronic suppuration of the middle 
car with perforation of the mcmbrana tympani, and once in a 
chronic inflammation of the middle ear, accompanied by free 
effusion. In all these three cases the symptom was only tempo
rary; in the two first, tones as well as speech were saicl to be hcarcl 
double; in the last case, it was rather a weak echo which the 
patient stated that he heard. 

Di placusis was known to the older aural surgeons, and such 
cases have been communicated by Itard, Sauvages, Beck, Wit-

ll~:~s~~~~s~.;!.~~~pfu~:,~::;i-~!:0 o'tai~~c~~~. l~~~~hma~:~ 
!~fi~~tf~~ ;fb~~~v~~r:~~~:~,~ ruft;td~;~~i~~~.'d~~i~c ih~:ri~~at~~{ 
place. He heard spoken words in such a manner, that they 

· seemed to come from two different cli.i·ections. Both words were 
perceived without interval; the second was, therefore, no echo of 
the first, and he could distinguish them only by their difference 
in tone. That he heard double with the diseased ear alone, 
conld plainly be proved by hermetically closing the mcatus of 
the sowul car. After applying olcum hyoscyani coct. the clipla
cusis is said to have disappeared altogether. 

b. A Suney of the JJiode of P1·ocechwe in the Excirnincition cind 
Inspection of Pcitients. 

An estiroation of the facts of the patient's history, already 

~~~~~b~I, c~':m~~tio~fw\~~ :~s;·e~Jt~r~~n;h?:J;~::;iic 0~x~=l~~~ 
tion, should in most cases enable one to form a judgment as to 
the natme of the affection of the ear and its prognosis in any 
given case. It is now only required to survey, in regard to the 
methods of examination already cliscussed, the order of procedure 
jn tho examination and inspection of patients, as also the most 

imth~t:~J~c~~· ~~:~~cl~~;~ \~1 ~h;ae:~~~ti~~ns~f;~;)~~ts is, as a 
rule, the following: First, the age and the occupation of the 
patient, tho duration of the disease, and tho probable causes 

,. DieKranl•heitenclesGehOrorymu,1840. 
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(colds, naso-pharyngeal catarrhs, general diseases, hereditary 
tendencies), are ascertained ; then the first symptoms, those 
during the course of the affection and at the time of exami
nation, are inquired into. The manner of the occurrence of the 
gradual increase or decrease of the hardness of hearing, of the 
tinnitus, of pain, and of other subjective symptoms, arc to be 
considered; also, nuder what influences and at what periods the 
alterations came on. \V c must further learn whether a discharge 

~~~~:a~ f~~\t~~:~~~~~~yw~~~t~~; s~!elli;1:0~f I~~ge~~e~~~\e~~g~~~ 
of the ear, or of the mastoid process, took place, and whether 
treatment has already been tried, and if so, of what kind. 

The objective inspection of the patient commences with the 

~~t~~~~~~l~o~~{~'t:~e~~~~~~at:~ifit:.,c of~~;~~~",.~f':f,~~1~or~~~ 
of the external meatus visible without the speculum must be 
examined before the introduction of this instrument, because 
cel'tain changes, confined to this region, arc covered by tho 
speculum, and might thus be easily overlooked. After the in
sertion of the speculum the me<itus is ex<imined as to its capacity 
and curvature, ch<iracter of its secretion and v<iscularity; and the 
nature of existing obstacles, such as are caused by a natural or 
abnormal secretion of cerumen, by fungi, volypous growths, 

~fo:~~se!;:t~;~~~ ~~~~~~~f~~~l t~o:~~:~J~~~~!dtoe!~~t~;~{J;u~; 
probing. 

th!f I!ffer:~p;~;~i~:: ~~et~e%~:~~a;ron£~n~:~m~~~Ji~v,e:;:~ 
to colour, lustre, transparency, and curvature, by slightly moving 
the specuhun. The degree <ind extent of the vascular injection, 
the size and colour of existing opacities and chalky deposits, the 
form, position and extent of perforations, of cicatrices and atro
phied places, are ascertained, and the presence of general or 
partial outward curvature, which may be caused by infiltration, 

~)c~~~1~1~o~~tC~:i~1dfs~~~1:e3tionG,e~~1~f~1~~~ti3;Ji~~~;~~tlsc:~af~!.~~ 
of the membrane, and their relation to the articulation of the 
stapes and to the inner wall of the tympanic cavity, must also 
be taken into consideration. 

The position and inclination of the mn,llcus, the size and out-

~ba:·~::~~~.~~~ ~f,:hf01~~o~~J"·~~~!~~no1 ~f,:h~·ir~!~!~rc~~: ~~ 
light, the pathological changes in the tympanic cavfty, the colour 
and extent of exudation shrnin« through, and the reddish pro
montory, and in case of a pcrfor~ti on, the state of the visible inner 
w<ill of the tympanum, must be ascertained. In m<iny cases of 
decided <inomalics of curvatlll'c of the membrnne, examination 
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with Siegle's speculum, to ascertain the tension and mobility of 
the membrana tympani, must not be omitted. 

After ascertaining the state of the membrana tympani, the 
function of hearing has to be tested by first finding out the 
acuteness of hearing for the acoumeter and the watch, the dis
tance of hearing for speech, and then the power of perception 
through the cranial bones by means of the watch, the acoumeter, 
and the tuning-fork. 

Then follows the ex<tmination of the Eustachian tu be and of the 
tympanic cavity, by the Valsalvian experiment, by propelling air 
J,y means of my method, and if these procedures give no positive 
result, by means of the catheter. Here the auscultation-sounds in 

~~~t%\~~~fte~·a~fla~?o;~~s;~~i~fi;s t~e t~ha~;::r~~~~;'.':d~;,f.,~~: 
tu.re of the membrane, and the position of the handle of the 
malleus, must be observed. 

in ~~~e~~~::::~;;~o ~s~~·~a~~\t~sttfe~~~::et~int1~s ;~~~~t~~· 
hearing before and after inflation. This is of the greatest im-

ft·02~~~:id!r~~1:·1~c~~!e d~~g~h~t:~~!:~~~~~~e faf(~r;i~~~~lt 
may be inferred that the changes are such as to warrant a favom·
able prognosis (swelling and secretion in the middle ear, anomalies 
of tension, etc.), while in cases in which no improvement in the 

~~~i~~~ill01~:nliKo~es~~~;v~~1~·atl~~t[c~~~~e ~~t:a~~~ft~';;(~haLilif; 
be assumed that the disturbance of hearing is due to some 
organized and irremovable pathological change in the middle ear, 
or in the labyrinth. 

In inflammation of the middle car, especially in acute and 
chronic suppuration, examination of the region of the mastoid 
recess is absolutely necessary, because inflammations which 

~-;0t;;t:~~~·~a~00!:;~~,f~!if1~hdeu~:,~~;r~~i!:'. ~~~~~ein~rg:~:~;, 
changes which it is very important to discover in time for treat-

fin:;:r t~ :an!i~~~er~fu;:cf~~:~~~r P;~~:.~'i~ :~~\~~~r::Fm:~tt~~ 
~!he~~:,~·fl~~{u~~1~~·~!i~~e~~n~~e ~~~i~:~:~:Cr~~~d~ot~vt:~,~~t~~~ 
pressure upon the bone causes pain, in what part of the mastoid 
process the greatest pain during pressure is felt, and whether or 
not a fistulous opening or cic:i.trix exists. As in inflammation of 

~1ff~c0t~~~~~h:e~~,~~sid~ldgf~n:0 :d1~heel~;1~~l1~;i~11~1~~,f';;';~'1~~~ 
mastoid process arc often swollen and infiltrated, they have also 
from time to time to be examined, as a decrease in the infiltration 
may generally be considered as a frwourable sign. 

After this foll01rs the cx<trnination of the naso-pharynx in re-
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and can be used not only as n. guide during the course of the 
disease, but also for scientific communications.• 

f;,.~11;;1~1!1J~t: ~;~~{~S~i~ i;~l]1f.·~1:r~n::;~~r~~D'fs~~~'in;i~1~~ ~<?a~~r1!:~~e1~it~:~~t~J~~: 
vitiis, 1i41 ; J. Haas, De cwdit. vilii.s , surditatern et dijJicilern auclit1m1 prod11.ce11ti01111, 
l 782; E. Dann, Comrne11talio de paracusi s. de audiltlS hallucinati.onib1is, 1830; 
C. G. Lincke, Sarmnl1mr1 a11serlfsu1er A bhandlun9r11, etc., 1836. The text· books 
and manuals of ltard, Lincke, Kramer, Wilde, Rau, Toynbee, '.rriquet, Bonnafont, 
v. Tri.1ltsch, )loos, de Roi:si, Roosa, L . Turnbull, ?i!iot. A. Politzer, Uebu 

~!tlF~~~~~::lF'Gl£~:;:;~~!.:~~ .. ifE1:.:~E;,,,.:;;;;~~::i\;f;.~~£0;. ~:~;;~: 
Politzcr, Z1u 'l'heorie der HyPfriiBl.ltt:,/fi.a acuslica, A . j'. 0. vol. v.; ibid., Studien 
iiber Paracu.~is loci, ibid. vol. xi. ; Brunner, Ueber den bei A-1·m1Hteiten des Geh6r
orr1ans voi·kommenden Schtci11dtl, A. f. A. tllld 0. vol. ii.; \ V , Kroll, Utbe1· 
Sdnuilldelzufiille bei Olli"enkmn!.:luUP11, Jnauyural-DiiJBerlalion, Halle, 1872; Knapp, 
llallvonDoppeUhUrenbeiOlit. mrd.p11r11l. ,A.f A. widO. vol. ii. 



II.-THE DISEASES OF THE MIDDLE EAR. 

SPECIAL Drv1srnN. 

ci. The Disecises of the Membmnci Tympcini. 

te~~ar~,~1 ~ig~Fce~~~~~~1 ~-~;~~ :0f:~':a~~u~~~;:;~1;~ ~<l ~h~ 
importance of this relation in the diagnosis of its conaitions, have 

~-~~~y ~~:~ s~~~j~r\~/~r ~~~ec~-~h~v~~~hof&'[ic~f' ;~~~g!lt~f'~t~ 
membrana tympaui arise secondarily by spreading from the ex
ternal and midclic cars, the occurrence of independent, primary 
diseases of the membrane has been ascertained by clinical obser
vations. w· e will first give a general survey of the most impor-

~1~fs~~t~J~~~1~ ~1J::r¥;s di~c~~~ ':~~f!~~~ ~ff~c~o~~~ '~~~~~v~~ 
secondary changes will be considered in the description of the 
diseases of the external and middle ear.* 

1. Su1·vey of the Ilistologiccd Chcinges ;n the illembl'Clnci 
Tympcini. 

Although tho pathological changes in tho membrana tympani 

<lf~is~Z! ~f'"i~,nr~~kg~~:t:h~n;~s ~~~o~-d~;t:o 1ji:ts o~~~;e~~: 
:i!~e s~e~l~·:;ly 1~r:;sc;~o:~;it~tr~~~h E~~~:.ic;~leth:Lt;~~1t;.~\~~'. 
can harcliy be conceived as separated from each other, and every 
layer must therefore be more or less affected by any disturbance 
in the nutrition of its neighbouring layers. If, then, we describe 
the disorders of nutrition in the membrana tympani accorduig to 
its layers, we do so to render the description more clear. \Ve 
slrnll therefore discuss the changes in the epidermic layer, the 
cutis, the substantitt propria, and the layer of mucous membrane, 

* The anomalies in the structure of the membrana tympani wi11 be discussed 
together with those flf the whole organ of hearing in a special division on the :i.na.· 
tomicalbasisofdea.f-mutism. 

14 
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remembering at tho same time the connection between the patho
logical changes in "ll the layers. 

(i.) Changes in the Epidei"nic Laye,· of the lifernbmna Tyrn1x•ni. 

m!~e cfr:;~:ic I~~;~~t~f i;;ft~:~~~tf~~~~h~d~~~\~~ t~~~~e~'.-e:~ 
layer of epithelium is loosened by being saturated witE and 
macerated in serum, becomes opaque and non-transparent, and is 

~~:~~~~e~i.{''~~e~h: ~~~,f,~fi::fa1°~~1:;~rs1a7c/ rt);~ ~~~~~~~e~ 
epidermis is detached in the form of shreds, plates or scales, and 
f~~~:!~t~~1 ~a;~~:.~~helial layer takes place shortly after the 

In chronic infiammations of the membrane an abundant growth 
of epithelial cells very frequently occms, not uncommonly pro
ducing an abnormal thickening of this layer. This increase in 
bulk rarely takes place independently; it is generally a con
sequence of rliseased eocesses in tho external meatus, which 

h~~~~~o;·~ ~~r:~:~r:l b~Jl~rof"f ~~= ~;id~,'.~~~- ]a~~~s\[r~'j,~~:'.!~ 
!'i~<l!~ ~'.~-~f:e~vl~~\'nl::t~~rr!l,~'.;~~~t~;~p~n~a:n;:ht~o~~n~{ant~l; 
~~~~~~de~~~\~~ ot~~l~~~~~;~~u'e:~~~2 fat~;:p1J!:,~~~~elfs'.~n'.~~ 
fat-globules and debris, with considerable quantities of cholestearin 
crystals in cases of chronic growth in the epidermis, especially if 
it adheres to the mernbrana tympani for a long time. 

I have in some rare cases observed that circumscribed hyper
trophy and cornification of the epidermic layer takes place. I 
found in a syphil itic woman, 45 years of age, who was suffering 
from a chronic inflammation of the middle ear, behind the umbo, 
a pointed, horny grnwth, about 2 millimeters high, with a 
crater-like depression at its point, which could be removed neither 
by dropping softening flui ds upon it, nor by a vigorous use of the 
probe. 

The epithelial growths on the mernbmna tympani, which were 
first observed by Urbantschitsch,* are amongst the rare formations 
in the epidermic layer. They are formed on the membrana tym
pani and in the external meatus either single or multiple, and 
develol' as a rule in the course of chronic inflammations of 

~~~inrn:i!~~:~u~lylitt~:~~sp~~~~~~r/:~~:~ ~:,~~~hfo~~J'~:; 
epithelial cells in them, and therefore called these formations 
epithelial growths, I fou nd in one case that they contained prin
cipally cholostearin crystals and molecular debris. In th is case 
eight pearly balls (Fig. 69) of tho size of a pin-head, and of a 

* A.f. 0. ,·ol. x. 
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'.:~i~~1it!u~~,:~~~~r;t'.~n~~~·~s,0~~<lr ,~i~\~~ ,;.'h'~~ ~;,.~~:a,mJ;~~~ci 
to be firmly seated, soljd globules, were to be seen in the posterior 
portion of the membrane. Otherwise the membrane was grey, 

~?e~c~rl tC; ~~~~~'j]~~ ::.~:1~.y:;b\~acl•;r~;s~ ~~:~.ty b~~:·tl~~fih~c!'<l~'.· 
];~~p~~~,~~cltfo~· ~o~u~~~·, ~~nd'\;,!;\~ht~~d i~c~~~d 1:~\~,l~ =h~r~v!~:l~ 
before the examination. 

Desquam<ition and condensation of the epidermic layer of the 
membrana. tympani arc as a rule associated 
with great opacity of the membrane. 
These opacities can be dist inguished from 
those caused by the mucous byer, since in 
the 1atte1· the handle of the malleus is dis
tinctly visible, while it is very indistinct 
in cases of slight epidermic thickeni11g-, 
nnd i1wisiblc in cases of great thickening. 
As a 1rnitter of com·sc with deposits of 
~hat kind, anomalies if.l- ~he curvature and }'io. G!l.-G 1.oBuL11.nPt:11.&1.Y 

m the extent of the v1S1blo surface of the Gnow'T'H8 oN 'l'H~; fa:11T 

~~~:~~~~~~~flt ~~ofo~~1do~~u~nee~ith1~~ ~~~ ~i~1:~:AB~~~:~:;~1}J~~~ 
or uneven and rough, the boundary be- ~An •·on A Y.:AR. 

tween it and the meatus being obliterated. 

(ii.) C!u111ye8 in the De,·11•ic Loye;· of the J,femb,-a;ia Tympani. 

Ifypr 1·0 mia, ond Ifcnnm'i'hage of the Dermic Layu.-In 
spite of the dense Yasculnr network of the dcrmic and mucous 
layers of the membrane, its Ycsscls are not visible in the normal 
car. But an increased supely of blood, clue to irri tation or in
fl ammation, renders the w1clely spread vascular ramifications 
plainly Yisiblc, sometimes in patches, sometimes over the whole 
mcmbrnnc. Even by mechanical irritation of the membrane, such 

~:. ~;eh·~it~~~i~e~l ~fsB~~t~~~~~';:~\~i~hc~~~·d :o~~c~~~::~~~vh~~~.:~~~ 
may be produced in the normal membrane. In ruscasc the ex
cessive supply of blood to the membrane is frequently combined 
with bypci«emia of the lining membrane of the external meatus, 
more l'rcq11ently sti ll with a similar condition in t hat of the tym
panic caYity; and rarely is it the consequence of a local inflam
matory irritation of the mcmbrnna tympani itself.* 

• The ob-ienn.t.ions of ~foos (Di" Blul[p'fds8<' wvl <ler Bliii/.:1·eislauf dPS Trommt l· 
fell.~ u111i du; llammergrij[11, Arclt.f. A. mul 0. \'Ol. vi.) h:we shown that. numerous 
capillary n.na.'ltomoses exist. between the different v:i.scul:i.r regions of the membr:i.n.:i. 
tympani. 'Ve nlso know from ihe ex:unina.tions of Pmssn.k and Moos that the 

14-2 
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Hyperremia of the mcmbrana tympani always commences with 
nn overfilling· of the bloodvcssels of the handle of the mnllcns, 
which extend n.s light or dark-red strim a.long the posterior margin 
of the handle to the umbo, and arc at the npper boundary of tho 
membrane either distinct from 01· in connection with the hypcr
rcmic vessels of the superior wall of the meatus. In the latter case 
the handle may be either still plainly visible in front of the Yas
cnlar bundle, or so completely covered by the bloodwssels that 
its locality and direction arc only recognizable by the injected 
vascular bundle. Closely applied to the handle of the mallcns, 
the vascular bun<lle, as it passes upwards, turns somewhat a.way 
from it, becoming separated into distinct large vascular stems, 
which anastomosc with the Ycsscls of the superior wall of the 
mca.tus, so that a sma11 triangular space, with its apex directed 
downwards, is formed between the handle mu] the vascular bundle. 
In many cases the handle appears bounded by a Yessel ns by a 
sharply defined red ontline, or traYerscd by a large Yessel, extend
ing across it.* If the excessive supply of blood increases, an 
injection of the circular vascular wreath situated near the pcri-

b~~~~h~~ !1~~c~d~~~:~1~v~~~'~:n:~!'~f~t~i·!~%';,~:~~1,~~l]i~~:~ 
into connection with the bloodvcsscls of the handle of the mallcus. 
In still more intense hypcrmmia the capillary meshes of the 
dennic and mucous layers become so injected that the membrane 
appears mliformly light-red, purple, or coppcr-cololll'ed. 

Hyperrcmia of the handle of the mallcus occlll'S in those who, 
in consequence of cerebral hniera·mia, suffer from time to time 

?~0:,~;~~0~~,.:s g~~'~l:~~~i~,~~~~~~!~i·~~1~ir:1,:1:js,li:~:~.~,~~a 
in chronic inflammations and bypen_.cmia of the external mcatus. 
Extensive bypcra'mia is a consequence of acute and chronic 
inflammation of the membrana tympani and of the tympanic 
cavity, and will be discussed more in detail in the special 
division. 

Ecchymoses in the membrana tympani take .place by rupture 
of the derm1c vessels, either throug-h mcchamcal contact with 
hard bodies, or through concussion from sudden condensation of 
air in the external meatus, in acute myringitis and acute otitis 
me~lia, and in in~ammations in the course of typhus, scun-y, 
vanola (Wendt) .. They appear on the more or less hyper<l'mic 
membrane, sometimes as sharply defined, sometimes as indistinct, 
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l>bckish-brown, irregulai· spots, lying especially upon the handle 
of the malleus and behind it, sometimes coincident with ecchy
moses in the meatus. 

The ccchymoses migrn.te, as was first o\Jsc1Tod by \·. TrOltsch 
frori;i tho place of their origin into the extcmal mcatus; tbos~ 
l>ehmd the handle generally backwards and upwards, and those 
below.and in front of the handle forwards and downwards, but 
somct1!11~s also backward~ and upwards.. This migration is, in 
my opmton, connected with the ccccntr1c growth of the mom-

~;~'.::~;.,1~1:0 °81~u~:,·i ~~~~;:·~fdth~ .!~~~~·~~~~:~ '~~~~~~~c\~y~~r. 
which was inserted ty me into an oritice in the membrane below 
the handle of the rnalleus. 

J,l}/ruirnwtion of lite Derniie Loye1·.-The dcrmic layer of 
tho membrnrni tympani is frequently the seat of inflamma
tion in primary as well as in secondary myringitis. In acute 

}'JO. iO.-SECTION Ot' Tim INHAi\l~:D ).fElll3RANA TnlPANI Ot' .\ 'VOllAN, WHO Dlt:O 

O•' Pu•:lll'EJl,\L }~•:n:n, DUIUNC: Wl\1011 l:Hl1': SCt'FE!lEI) •' BO~[ 0Tl1'. )JEIJU. .\CU1'A 

WITHOUT 1)1':10'0HATION m· Tit~: l\h:mrnA=-E. 

a, Epidermic layer; b, Dermic layer greatly loosened, and travcr~d by large blood· 
\'Cs~cls nnd pus-cell>1; c, Substnntia propria hardly !lltcrcd; cl, Layer of mucous 
membrane moderately infiltrated, and irregularly swollen. 

inflammation great hyper:cmia leads to exudation on the surface 
nncl into the tissue accompanying the vessels and nerves. In 
a. supcrticial inflammn.tion the exudation is clischnrgccl below 

(~f,~~),°i~~~:t~J~i~J~ ~PY~k~·~n'i~ 1~;,~.w!:11,~i~~~i 0t:,"'u~i~~~;~~.011~~7~ 
rarely docs a fibrinous exudation upon the surface of the mem
brnnit tympani take place in the form of easily rcmornble pseuc\o
mrmbranes with numerous clusters of rnicrococci, n. form of disease 
whiC"h is called by Bezold* croupous inflammation of the mem
brnna tympaill. \\'hen the whole dermic layer is inflamed the 

• J"i1'c/1ow'~Arch., vol. lxx . 
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interstitial tissue is loosened liy intiltrrnion with serous fluid and 
round cells. In the microscopic examination of such membranes, 
five or six times as thick as in the normal state, it will be found, 
as I have already pointed out in my Beleuchtung.,bilder de., 

;:~~::a'~~'f~~~r~!~· a~d'\~1~t~~~·~r ~~ebd~~~fci1~;~;. tz)~~:hn~ 
r~;ei~(~)t~~f~\li;l;;{; ~~ isT~~m~~r~~~~ltf~t1lln~/~he ~1~~~~1:~ 
~~~<l~ i~~~fJ' ~~ ~1::H:;t :!f ~t:ti~t~s~!e t~~t~;eli~fi!&~~ri: ~~l~~ 
round cells, which are for the most part accumulated near the 
vascular walls. 

As the inflammation docs not commonly aftect the dermic layer 
uniformly, bulging forward takes place where the intiltrntion is 
greatest, and partial forward curvatures also occur when abscesses 
on tbc membrana tympani are formed. 

These change in the clermic layer are capable of complete 
resolution. After acute inflammation, thickemngs and opacities 
caused by new formation of connective tissue rarely remain, and 
~1sual1y with simultaneous changes in the substantia propria. 

Pe;!i~~a~~~~j~c;i~:\io~h~~1;:? of 
11~~Z1~l~~ic layer ll1 chronic in-

fiammations are of greater importance. The increase in bulk of 
the cutis, accompanied by secretion, leads to uniform thickening 
of the membrane, or to the formation of granulations ancl papil
lary excresccnces1 covered with a pavement epithelium1 with new 

formation of vessels (myringitis villosa, Nas
siloff), or in some rare cases to the formation 

of rf1~~y~~exed cha wing is taken from a 
preparation in my collection of tho ear of a 
girl, 19 years of age, who had suffered 
since childhood from chronic suppuration 
of the middle car on both sides, and who 
died of cncephcilo-mcningitis by extension 

Fie. 71.-GLoBULAn, Lo- of the inflammation from the Jeft car to the 
~~~~TR~.,?A~o~~~1.,~;E T~~ cranial c.avity. Besid~s mu~tiplc eolypous 

~~~I ~.~M:RAG~RL:Y~tg f~~~vt!l~em !~~t:;;R;~~l~rr~v~ii~ \~~~~~ ~:~~ 
;;:.E~n~N~~~i:;v~~1En~1~~ viously occupied by t'he membrane of 

GITIS. ~!'.~!fm~~b~ilk~1~~!; ~e(,:)or~dt~d;~:<lr~} 
the mallcus (b), two lobulated roundish pofypi will be found on 
the .external surface of the membrane, of which the larger (c) 
origmates somewhere near the upper extre1U1ty of the handle of 
the malleus, and the smaller (d) with a broad base below its 
handle. The inner surface of the membrane is smooth, normal 
in curvature, and the handle is plainly visible. 
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(iii.) Changes in the Substantia P,·op1·ia. 
Pathological changes in the substantia propria of the mem

brana tympani must generally be regarded as secondary altera
tions, produced by disease of the dermic and mucous byers. 
In chronic affections of the middle ear and of the labyrinth, 
a.nd also in advanced age, changes in this tissue may take place, 
such as deposits of fat-globules and molecules of calcareous salts, 
without coincident alterations of the external and middle layers; 
but this is rare. The occurrence of such changes, contined to the 
substantia propri't, is not now considered so remarkable as formerly, 
when it was believed to be devoid of vessels, it having been ascer
tained by the investigations of Moos (l. c.) that vessels exist in that 
layer. 

The secondary exudations in the substantia propria, due to 
inflammation of the dermic and mucous layers, present many 
varieties, according to the intensity and the stage of the process. 
In acute inttmnmations of the membrana tympani the tissue of 
the midcllc layer is loosened ancl decayed, and between the fibres 
granules, or round cells, are deposited. 8ometimes, however, the 
structure is only slightly altered. 

The tissue-changes a.re greater in clU'onic inflammations, 
especially in the suppurative affections of the middle ear. In 
these cases a lm·ge amount of exudation is effused by the adja-

~~~~~~j~~!i~~:y~~~:~0J~~:t~~t;:~:~~1 %If~~~i~he~~~cl~~~:~~e~~ 
what faint while the secretion lasts, but after suppuration has 
ceased a)'pe:iring as greyish-white, chalky, sharply defined spots. 

~n~r;:~:~~',~~ ~f,~\,:l~~~~~n~e:~:·~~;:e~~\~;~~~~1~~i'i~~~~r~h! 
middle em-, is the substantia propria in its whole extent inter
spersed with a fine granular substance, and thickened by new 
formations of connective tissue, the membrana. tympani appear
ing rigid, and several times as thick as normal, by hypertrophy 
of its dermic uncl mucous layers, not unlike a thin leather or car
tilall'inous plate.1 

Exudation into the substantia propria may be completely re
absorbed, but, owing to the vascular poverty of this layer, there 
often remain, especially in chronic intiamma.tions, traces of exu
dation which undergo calcareous metamorphosis. These cal
careous concretions in the mcmbrana tympani, known to Casse
bohm,* and which have recently been investigated in a more 

'.:~ild~'"~~~~)~r i~~:.~~~~~o i;v\\?n:~11i'o~~~:~gi~al 'I:~~t;!~~'. 
;\loos, Sclnvartze, de Rossi, Chimani, and mysel!; are frequently 
observed. They occur most commonly in the course of chronic 
suppuration in the middle ear, more rarely, as Moos first stated, 
in chronic inflammations of the middle c:ir, unaccompanied by 

• Trad(Llwtq1wJ.11or analomici de aure lt11.mmm
1 

Ha.la.e, 1734. 
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d;%;~i~:t~~y b!'~-~f~~~~~a;oinfI"~ilfi~~r~no~; !~~lti~~ t~he sh~:~~~ 
logical changes as seen in microscopic sections. When the thick
ness of the calcareous deposits is only slight, this change is con
fined to the substantia propria, but when it is considerable, the 
external and internal layers of the membrana tympani take l?art 
in the process of calcification. In extreme cases of this kind, 
as seen in several preparations in my collection, the thickness 
of the membrana tympani is increased severnl times, the ex
ternal surface of the membrane is smooth, while the internal is 
uneven, and appears as if coYercd with a mass of plaster of 
Paris. These kinds of deposits are generally found near perfora
tions, and extend, spreading almost over the whole remainder of 

~J~: i:~,11~r~~eth~81~~tlc~s ~~: th~r~~t~? 0su~~e ;~':ib~i~~~;~~~,!~ 
touched with the probe, arc found to be non-elastic and hard, 
like an egg-shell. 

nlicroscopicall .r these calcareous deposits prove to consist of 
minute, amorphous, granular masses, deposited partly between 
the fibres of the membrana tympani, partly, as v. Troltsch has 
observed, in the corpuscles of the membrane. The fibres of the 
membrane undergo various changes in and around the calcified 

t~~~!~nt~;;~fitr~~1~'f'"~f,~s s~t~t~~::;~ ~~~~ri~a~~t~1fr~;fi~~~l~dq,;~: 
unchanged. \Vhen, hO\vever) the membrana tympani is consider-

~~;{ ~~~~11~1~~:\~~: :~•ds t~~~ei•~:\~;i:~1;it;~;~!~~~~ !~~g;~b1~:~ 
recognizable that, even in sections from which those salts have 
been removed by acetic acid, the three layers can no longer be 
distinguished from each other. V. Troltsch found in one case 
crystallized calcareous deposits; Bauer, in the membrane of hemi-

~~fc~fl~d ~!'.~~~l~a~,J~~~~ o~~-y~l:~~~f,~~:-~~~:,"~?;e~~n(To~~b~~l 
~~;~\<l}:o. ~,?~~~:~~sal~~dfo~~~~'. i~~duf~~'.~Yo;:,~::es.,~r ~~~~:;;,~~e'.~ 
present 10 clifferent proport10ns 

Besides the calcareous deposits, a real osseous new-formation in 
the mcmbrana tympani has in some rare cases been found. The 
occmrence of such osseous formations in the human membrane 
was first ascertained and described* by me, and was afterwards 
confirmed by W cndt. In one case observed by me during the 
last few years, I found m the calcified membrana tympam of a 
young man who had clied from tuberculosis, and who had 

~~!~~~;l f~~~:~~:. t~~~ij~·~~ c~~~l::.r~:ri~~~;io~hin ~~~· a:t:1~~ 
inferior quadrant, I found behind the handle of the malleus, in the 

f.'~ .. ~:;J:fie.=fr~~;:;f;:~··afe"br.~~~~~t"1~:"'01':~~-i~":.:;kl:~r,;,;.,.r;;;;:;:{.d~,~::~;:~u; 
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midst of an extensive calcified portion, a circumscribed irregular 
place Q·;j mm. in size, ·which oftCred great resistance when makinrr 
sections. In a section of the membrnna tympani at this troint (Fig'. 

~~} ~~·ctt~~s~l:.fb~~'li~lir:;g~~' ~ e~~~v;o~h,.da~1~1~:J" tr~~~;~:~t 
bone-corpuscles with delicate processes are seen. Besides these, 
a number of oblong or inegubrly formed dark corpuscles will be 
found, in which, however, the delicate processes arc wanting. 

The rare occurrence of cho1esteatoma in the membrana tym
pani must here be mentioned. Wendt found it on the inner 
surface of a perforated membrane as a reddish, uneven protu-

~t~b~~~~ti~i~~o;ri~,0~~d~ ;:cs;~dln~~~~ c~d~, i~':1~h:c~~~~~het~~ 

FIG. i2.-0SSEOUS NEw·FORUATION TN THE l\.IEMBRANA TYMPANI 01" A YOU!\G MAN' 
WHO ori.:o Oi' PuL~IONAlff 'fummcuLos1s. 

sheaths of its strim. A. H. Buck* observed in one case an inter
lamcllar cyst in the mcmbrana tympani. 

(iv.) Change.• in the Jlfocou.s Layei· of the Memb1ww Tympani. 

The mucous layer of the membrana tympani suffers many 
alterations in the diseases of the middle car. Hyperromia of the 
dense vascul11r network of the internal layer in acute inflamma
tions is rare, and only for a short time unaccompanied by hyper
mmia of the dcrmic byer. Ecchymoses in the mucous fayer are 
less frequent than in the clcrmic layer, and occur more rarely in 
primary, acute affections than in intercurrcnt, acute inflamma
tions in the course of chronic affoctions of the middle ear, and in 
cases of concussion of the membrana tympani. They may com
pletely disappear, or their pigment may remain.t Dilated, 

., ,lfed. Record, vol. vii., and Roosa's Di><51'asrs of l//e l!.'ar, p. 222. 
t 'Vendt observed in patients afflicted with smallpox the occurrence of small 

hrematomata in the mucous membrane of the membrann. tympani. 
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varicose, lymphatic vessels with saccular expansions, such as I 

b1~n~h:f~~: :ig;IT~'~~~· ~~- ~lJ,df°h~~~a;~~! oLt~~:~~~~~~-:~~~ 
of the mcmbrana tympani (chronic pcrforati11g inflammation of 
the midc\le ear). 

The exceedingly thin layer of connective tissue in the mucous 

h';:C~:;:::;,~;i~n;i;~,b~~1~;~.tio~~~,~~'~:~a~~~-~:·~~r:;1J~."rn~0'::'~~~ 
formation of connective tissue to such an extent that the mem
brane is enlarged to scyeral times its normal thickness. The 
increase of bulk of the mucous byer, especially in cases of chronic 
sup}'tration in the midcllc eru·, leads to adhcs10n of the membrane 

~~i~k~~::;~m~;~ll 0~;~~l~~ ty.'t1;:n%~,~~~;;;,~r t;~l;~~f a1~e!~~:~r;J 
!irepru·ations I found only the fibrous fr"mewo11< of the mucous 
ayer ( i-ide p. 28) hypertrophied and projecting in the form of " 

~~jJ\~i:,0~~dt~~~~~~~l~· i;;10p~:.ro~1~:~1;a~fl~,~nt!~t:~:,~h:~~ m!~ 
~i~~;·~bl~opco~y~:~,~!r~:-~~~~h~~e~e1d~~~~u1:£e~\1~js~;c~fs:'c~~~c~~i~ 
size, ancl also diffused and circumscribed deposits which undergo 
calcnrcous metamorphosis.* 

According to Schwartzc,i· in children with miliary tuberculosis, 

~f bfu~1=~z~11o}h~ ~~~b~~~J:~?~~Jl~~r;~l!~~~r t~8e ~~~~;:1ili~~~ ~~~~~ 
Seen from the tympanic c"vity, these spots, slightly convex and 

~~~t~~,~~u~~~';:b~~~~ed~~hfv~~1;z~~l:t~li~~e:~~:~ t~~~'ett~~ish: 
slightly erominent and hardish spots which he observed in cases 
of chrome pulmonary tubcrculos1s on the membrana tympani of 
adults during life, and which were quickly followed by ulcerative 
decay of the membrane, may be regarded as tubercles on the 
membrana tympani. 

The "nomalics in transparency and colour, the disturbances in 
the contmmty, and the methods of healing of the perforations 
of the membrana ty_mpani and its anomalies of cmvatmc, will 
be cliscussed m detail m the description of the c\ifforent forms 

~~0~~1~;~~ a~-~ ,\~~el~l~~dlle car in which these changes of the 

2. Injlwnriwtion of the lllembl'Cln!O Tynipcini. 

(i.) Prinw1·y Acute Injf.ctrimwtion of the j][embmnct Tympani 
(My1·ingiti-> .Acuta). 

Acute i_nHammation of the membrana tympani "ffects this 
structure w its whole extent, or m part only. The signs of the 

• Lucae found in a case or chronic ca.ta.rrh or the middle ear carbonate of lime 

cTj~~,:dut1~:~t t~!~-i~~~/~ :1:!~~~21~i.s ~~ it~:S~~8%~ayer. 
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of ha•morrhngic blisters on the membrane (Bing) is rnrc. Jn n. 
case ohsl'r\'ed hy me (Fig-. 75), the dark-red, ornl blister was 
situ<itec\ upon thu postt>rior fold of the membrane. 

These blisters last as a rule only a short time, and frequently 
burst a. few hours after they have risen; or they disappear again 

~~~~l~~~a~~f~;~p~~~~c~; ~~~e~~n~~~!efi~:~d J;:,.st1t'.~o~~1;l~1~~x~~:~;,;1 
meatus for a short time, and the next day, at the place where 
the blister was Yisiblc, the membrana t}"npani will be found to 

~l~c 01;~1~~~![~ aa~a:~~11d 0!1~~~c~~~ 1~~~dl~11~~~ r,~~0~~~11~:11~ ,~i'{i°'~~ 
decreased, and small ecchymotic spots will 
be seen near the point where the blister 
had been. 

While we ham to deal here with a 

d~~.:~~11{,,}~~P~1/i~l':1 ~UC~l~~;.~;~,ioi~ ~~hi~l~ 
by the cfachargc of scrum below the epi
dermis, the latter is partially lifted off, ancl 
blisters are formed, in the more SCYCl'C 

F£~:~~~~:~:~~~:~~:~ ;~ri,~0Z~~~~~~~~s:~l~:;:\~i111 :};~,~~:~;~~ 
~~::i~:~;~::,~~:~;~~~:'.~ 1aJ~~ii·1~~~ 1fn~~:~:i~;ci.he membrann. tympani 
l\IAN 21 YEAH.'; o~· Ac~:, in such cases, there may be observed a. 
~~"~:~~~;1 ;hn,~~~~T1~~~1~~ ~welling of the siz? of a s1~rnll pcil;, rxt?ncl
AnEn T1n: FrnsT on~rn· mg over the posterior superior portion of the 
v .. \TJo~ ·rim B1.1sn:n HAD mernbranc, the appearance of which <lc
~'.~~/~1~;:.\i~:~i.-.T. WITl~J,~~ pends on the character o~ the exudation, 
llf;A1t1:-.:«-u1!'\TANc~;, and on tho depth of the site. In tho case 

~·i~~~~:~~~;:,t:;.;:1~::r.1~~~::~ f~f s1~~~~us a el~:~~ti~~a~~\~ai~~~~~lli ~~a~f ig~f 76~ 
rn1E. yellowish lustre : in the case of a purulent 

effusion, it is like a lustrous, non-transparent, 
ye11owish-grecn blister; and if a more diffuse exudation tnkcs 
plarc in the deeper strata of the clermic layer, the latter will he 
bulged forward in the fonn of a bluish-reel lustrous tumour, 
or ns a tumour covered with a sli<Yhtly torn and sodden epidermic 
layer, which at tirst sight is very like a po1ypous growth. 

In ~he course of acntc myringitis, abscess more rarely occurs 
than 111 acute otitis media. \Yilde obsen-ed in two cases cir
cumscribed suppnra.tion in the rnembrana tympnni, an<l when nn 
opening was mMlc, the pns ·wns discharged into the externnl 
mentns. Y. TrOltsch sn.w in a case of acute myringitis at. the 
posterior superior margin of the membrane, a ye11owir-;h ~wc1ling
the size of a hemp-seen, of " doughy charnrter when felt with 
the probe, which gradually c\ccreasec\ as the c\iecarn lc8'·ened. 
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1-:ch wartzc obseiTcd tlrnt abscesses. w~re produced by painting tho 
mr1nbrnna tympnm with nitrate of s1h·er and tmcture of iodine. 
" Trccfon has in two cases seen small abscesses between the layers 
of t_hc mcmbrnna tympani. From tho cxccllcnt description by 
0. Bocek (A. f U. YO!. ii.) of a few caRes of abscesses in tho 
membrana tympani, it must be concluded that in tho cases in 
guestion it was not an acute primary myring-itis with absccss
fonnation that had to be dealt with, but a secondary formation of 
bli~tcrs and abscesses in the mcmbrana tympani, occurring in tho 
cour~e of acute or chronic ntfoctions of the middle car. 

l n tho primary abscesses which I have obscn·cd, and also in 
the rose of large blisters, the posterior superior quaclrant of the 
mcmbrnna tympani was the scat of the aifoction: only once did 
I sec small abscesses on the posterior inferior quadrant, and once 
on the anterior half of the membrane. They itppcar as scmi
glolmln.r, pus-green, lustrous, but non-transparent tumoms, or 
as small, pointed, greenish prominences, with a lh·id, sodden, or 
ecchymoscd base, and a small ch·op of pus will ooze out on their 
being opened with a needle. 

The l>listcrs and abscesses which arise in the posterior snpcrior 
portion of the ticld of view mostly spread over ''great portion of 
it, so that the handle of tbe malleus, as far as the short process, 

~~~101~~i;~1,;;.~~~<l t~i~cl ~~~?~~-~<l b~r~~~m0f ~~e ~~;~~:~~e;r~n~~ 
mallcus gencral1y remains visible as a white knob in front of and 
a.bo,·c the swelling, with nn intensely red, 
ecehymosecl base, not unlike a pustule sur
rounded by an areola. The simultaneous 
occurrence of blisters and abscesses is rare. 
In one case I observed in an inflamed 
rncmbranrt tympani a blister and an abscess 
beside each other. In the e11r of a young 
surgeon, who stated thn.t he had never 
snifored from any aural aftection, two 
globnlar swellings de1·cloped, accompanied , __ 
Uy ,.i?lent pain; of, these the anterior one, :F-~~-;c~~·~~L~~!n Ri~~1~ 
covermg Shrapnell s membrane and the :\lrnnn.\!<.'A TrnrA:-.-i m· 
short process, of the size of a hemp-seed, A Yourn M.u, wno H.\u 

;,~~rl 1 l~~~~ilc \11~1~~~~~~'. a~dis~~~~:~i~~ai~~~~ ~i~::~~J:~·~:~~!'A:,~~; ~~· 
covering the posterior superior portion of 
the membrane, protruded abo'"e. its lev_el as a greenish-yellow 
lustrous, non-transparent swellmg (Fig. 77). The inferior 
portion of the abscess, as well as the umbo of the membrane, 
were ecchrmosecl, the hearing-distance for the acoumeter was 
only slightly decreased, and !"or whispered speech not at all. 
On tho third day the blister was not visible, on the fourth day 
tho nbsccss hncl nlso disappeared, and only a blackish ecchy-
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mosis was to be seen in its place; towards the front an old 
calcareous spot was visible; hearing-distance normal. 

These appearances of the membrana tympani arc sometimes 
also observed, although not in quite so striking a ma.nncr, in tho 
acute inflammations of the middle car, in which the membrane 

~~·~et~~~·~fu~~j'n~~c~~~~a~{e;t~~i~~~~1~~~~~Yof\~~i:~~ry1;:;:1:i~1;t~~~ 
and for this reason the diagnm;is as to whether it is primary 
acute myringi~is, or acute inftaD?-mation of the middle ca~·, will. be 
rendered possible only by hearmg-tcsts, rtnd by a cons1dcrnt1on 
of the course of the affection ; and as we will sec later on, in 
many cases the diagnosis remains undecided. Before we indicn.tc 
the facts which distinguish ID)Tlngitis from otitis medin., we 
must first briefly describe the symptoms and the course of my-

ri1~~~~~ myringitis, cspccia1ly at its onset, is n.ccompanicd by 
violent stinging, piercin.g pain, radiating tm\:a,rds the parietal 
bone and the lntPral rcgwn of the neck, sometimes also by sub
jective noises nrnl pulsation. In a superficirtl inffammation, the 
pain gcncrnlly lasts only a short time, and ceases when the blisters 

~f.~~c~-i1j 1~nt~l~c a1~~e~~~1}~~:1~·~p~;~~ ~~~~1;~~:~1~~clutc~~tiJ~~;~~~: 
bulged forward towards the mcatus as a bluish-red swelling, or 
if an abscess is formed, the pain, especially by night, will be 
very severe, and will often last for several cbys without inter
mission , until the inflammation subsides. I have never observed 
the formation of painless acute abscm;ses in primary myringitis 
(Boeck). Fcclin_g of fulness in the ear, of pressure and of un
easiness, is rarely complained of; on the other hrtnd, I have 

Sli;i~~lp~i~~fa ~~~~~·~~e~1~~~et~ ~};'ifd~::.thesia in regard to noises. 

The functional disturbance accompanying myringitis is not 
proportionate to the changes in the membrane. For if the hearing 
is tested rtt the stage when the symptoms of the exudation arc 
most pronounced, generally only a moderate decrease in the 
acuteness of hearing for the tone of the acoumeter n.nd for 

:~1~1i~t8~ff~c~~l~~hi;,"~~m~!ti~~~-of '~~;1~ 1R~;i~-~1~aht~'.~~~~nii~ ~~~~-f1f, 
by their futnrc progress rtrc proved to be of a primary nature. I 
could not ascertain any change in tho power of hearing on in
clining the head (Boeck). 

The course of acute myriugitis confined to the mcmbrn.1lc, and 
causing no considcrn.ble swelling and exudation in the middle 
ear, is clisting·uishecl from that of acute otitis media by the more 
rapid decrease in the inflrtmmatory phenomena, and by the murh 
shorter duration of the process preceding complete return to the 
normal state. For although in some cases the inflammation runs 
a protracted course, and cure takes place only after several weeks, 
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rarely docs chronic inflammation and suppuration on the external 
surface of the membrane develop from it, while more frequently, 
as already mentioned, an inflammatory swelling of the lining 
membrane of the middle car results, which, however, runs a 

~t~;.~li~f t~~:1~~ri~~i~i:,~~figh~1~0;;c~~:f::,e~·aili~~:~c. vns~~\~~· ~~ 
jcction, and opacity of the mcmbrana tympani with continuous 
shedding of the epidermic layer (myringitis sieca, de Rossi), may 
continue for some time longer; seldom do changes in the mem
brane rema.ll1 1 such as occur in the nffoctions of the rnem bran a 
tympani complicated with inflammation of the middle ear. These 

~~-~~~1:1~p~~~c~~~t1~1;i;i~[~~~~~:fc:f-lik~a~~l~~~~~£0~L:c~is~~l~ 
of the membrane. 

Treotment.-The trcn.tment of acute inflammation of the mem-
brnna. tympani during the of reaction is palliative, and in 
the beginning of the process not different from that of acute 
inflammation of the midcUe car. We therefore refer the reader, 
as regards the application of local bleeding, narcotic embroca
tions, and other remedies recommended for the removal of pain, 
to the special section of th is book. In those cases in which the 
formation of a yellowish-green abscess in the membrnna tympani, 

:~~~nb~n~e:en7cl ~~~j~n~ol~~,~~~~;~~ ~~~t ith~b;~~v:~;hdi~ts~,?!: 
outwards. This operation, which is a. very easy one, is advisab1o 
in the case of abscesses of the mcmbrana tympan i, situated in 
its deeper layers, because it prevents the pus from penetrating 
towards the tympanic cavity. But in the case of globular blisters 

~!l?~cl~u~·1Hi~°fy 1~~~2:1,;~~:a~!t~~, t~~~clP~f~e~;a~v~~~s~~:0~~e 11;;.~~~ 
~l~~~~ ~~?s~~1~~ ~~the11~~~1~~]~;' ~~~~id~~~~c~~~:~i~~p~1~~:~~fs~~~~~j 
soon after they have risen, and discharge their contents into the 
external meatus. In inflammations in the deeper layers of the 
membrana tympani, in which the membrane appears bulged for
ward in the form of a bluish-red sweUing, incisions with the 
lancet, or with a narrow knife like a tenotomy-knifo, arc advisable 
only in those cases in which, on account of violent pain, a diminu
tion of tension in the infiltrated portions of the membrane is 
rendered necessary. In this instance, as well as when opening 
abscesses, care must he taken that not more than one half of the 

l~~~~; ~f ;;~~e~~:~l~~~c t~?u n~~ms~~~:·~d t~~h~nii!~~~u~~n~~r;~: 
more deeply, and so t!10 inflammation will spread to the tympanic 
cavity, and suppurnt10n will be set up, by which the otherwise 

• The details of the operation of parncentesis of the membrana tympani will be 
given in the section on 'Treatment of )free Exudation in the Tympanum.' 
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S~):~a~~~: ~~~~c~~o0s~~o~~~si~~~· ~l~~~t;i:c.:rin!ft~:.afont and 
As long as the inflammation remains eonfinea'. to 'the rnernbrann. 

:r,:it~~;~~,t~~; ~~~~~1~s~\:fl'.~:i:f o~' t~~\:,m~i~~r, ,~l:1r~! ~r 
unnecessary, especially as the air-current in many cases produces 

;~~~o~~~iea~~i'l;, ~f,~t h~~1~g~~~"'.~~'.·t~:l~e~~~h;~~. ~~t;~0tl~~os;~i~ 
has disap)'eared, from which an additional swelling and secretion 

~c~t~,lt,~~~d~~\,:U:,,~~ ~h~eE~~t~~h\~1a~:~:~:~r~~a~f!'.~tmi{ 
applied first with a slig-ht, and afterwards with a greater pressure, 

~~rtlf~g 1~b~'~,~~~'~1~~~iot~"\:~b~:!~d, :.~fe:~~c~i:~~~t eb~· m~f~ 
to a later section dealing with the treatment of acute otitis media. 

(ii.) Ch?'Onic Inficnn11wtion of the Jlfembrcmci 2'ympcmi 
(Jllyringitis C/li'onica). 

Chronic inflammation of the mcmbrana tympani, in which the 
inflammation is confined to the membrane alone, is among then\rc 
diseases of the car. It occms as the result of primary acute myringi-

f~~~ ~~~~:·'f~f;~[.~~I, ~~l~~~tiyi~t~~~~f~~~~~v~~~0c~~;;:~~i~'i;~~1~1~it~ 
continued suppuration on the external surface of the membrane. 
Sometimes it occurs insidiously, without previous reactive phcno
rnena. l\loro frequently, however, chronic myringitis is a sequoia. 
of n. previous otitis externa. or of a perforating mflammation of 
the middle car. For I obserYcd rcpcateclly in diffuse acute and 
chronic inflammation of the external mcatus, in \\'hich the external 
surface of tho mem brana t}onpani was also affected, inflammation 

~i~,:~~e;l~n"~~llsti~1£"%~ o!!!~~1:h~~,~~;,';pl~t'.';:j)thclis~~~~~~torl 
base also seen the signs of a chronic inflammation remain in 
tho membrana tympani after the· cessation of suppuration in the 

:~~.e ~,'/,"~ ~t~e;:~:,'.;,;~~!~~~~"~e0~1:~:eS~~;~~~~0:~~p1\:a~;~= 
flammations, but after the clisappcarance of their cause they must 
be considered as independent affections. 

Chronic myru1gitis affects usually tho whole smface of the 

~~~~)~~~~ri~r8~:;~;~~1~~~~~i;:~~:~dtn~~~~}:~1~~~~~ i~ei~:~;~,i~~ 
~;1t81~:,.~f;~~;fi~ii'~~\!~:·m;r!~r;~~t;~~:~~!J~1:'1~i:~,f~~:t'i~~ 
~;ci~~JJ~f~~~~\:'~~~'£~~,'t' wall of the osseous meatus, immcdi-

Tl10 appearance of the membrana tympani in chronic myrin
f!iti!:i presents many varieties. In the slighter degrees of 
diffuse inflammation the membrane appears of a moist lustre 

1.) 
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enr without perfomtiou of the membrnnc, there existed a chronic 
secretion on its external surface. 

tr~~tlc ~h~n~~~fe"~t '!:~~ a~~:'E;fi'!in~~~i~~ c~k·~~:: ar~~ii~ 
l)ainless course, or is only now and then accompanied by fl eeting, 
ancinn.ting pains in the ear. Subjective noises are on the whole 

ti~°'orn~~~~':;;a ~~:~~·~t:\h~~~reJ~~~1'ai~~~0:r. isT\~: !~;~ 
troublesome symptom, which is frequently the sole reason for the 
patient's applying for surgical treatment, is the offensive smell from 
the ear, caused by decomposition of the cerumcn mixed with pus. 

The result of the infiamm,,,tion, which often bsts for years, is 
complete recovery, when the secretion ceases ; or it may terminate 

~~lfiingmdj~~~:~t~:~ic~f·e~h~1~e~~in~0 E~:~~·i~~atl;l~1k~~~~gs '~i1~h~ 
mcmbmnc, as described hy v. Troltsch and de Rossi, I have 
not observed. After the secretion has ceased, a great clesqu"
mation of the epidermic layer, or incrustation on the mcm bran:t 
tympani, sometimes goes on for a considerable time. In ID)Tin-

~:-~is cf~~cl~~:ct s~\;Jlu~a~i~~~ ~villa1~~;~~e~ft~i. t~~:i~~af~~~'~t1i~~ 
treatment still to be clescribccl. 

2''realm.ent.-Thc treatment of chronic myringitis depends on 
tho changes that have occurred in the membran" tympani. If 

!~~ d~~:it~o)1~y~~·, j'~c~'i)Jl'j'~i:o~;'l [.,~{s ~c s~.~~~~v~~st~'tl1~t~l~P~=· 
~~~:.:g~~t"~~j:f~~\ofl~~~simC:fJi~~ef ;t~p~~e :h~ ili;e~,i~~j'1d~r!~ 
layer, it is necessary previously to remove the secretion from the ear 
by syringing it with tepid water. It is best to commence with weak 

~~l~~i;~~~!<lt.~~zt~'~ =~~lJ~~~J·o~ly ~~si\i!~~~;.:~~;~~~~og~t t:~~~~ 
after treatment for eight or ten clays, to resort to solutions of lead, 

~h~11:f~ti~~~a~.f o~~~q. ¥r:i~!0s~~r:ti~~c~ i~n~;0sl~h~, ~=~~~li~ 
C[Ltion cl"ily is sufficient; but if the discharge be abundant, the 
application must be made twice a clay, and the fluid must re-

:~~n U:,ft~~:l~~~r :;l~~~~~ tf~· U:.~;.~]· we~!~! :t~f~'i~c~~~g~Pj~~~ 
not ceased, it is advisable to touch the inflamed membrane 11·ith 
concentrated nitrate of silver (nitr. arg. er. O·S, aq. dest. 10·0). 
After removal of the secretion by syringing, the membmne is 
either painted with a brush dipped into the solution, or 10 to 15 
clrops of the solution are dropped into the meatus by means of " 
tcMpoon, and are left in it for ten minutes. After the "ction of 

~~~s~Y;i~· 1~~1~~~~d tfr~1~ t~~e ~=~~;~;;;~fi}~~m 'i~~'L~~~~~~~~; 
the skin with the silver, the region of the external orifice is 

15-2 
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washed immediately after the application of the remedy with a weak 
solution of iodide of potassium, and is lightly dried. A repetition 
of this treatment must be made only after the slough has peeled 
off; and as a rule cauteriz::ttlon tlu·ee times a week, cal'l'ied on for 
three or four weeks, will suffice to remove the diseased discharge 
from the membrana t)onpani. 

If granular formations have taken phce on the mcmbramt 
tympani in consequence of growth of the clermic layer, the abo,·e 
treatment will not suffice to cause the growths to sluink. To 
remove them quickly it is therefore advisable to destroy them at 

~~c~h~Y :.;!~hs0Lli;;:~]{ a'.~~-~~11hi ~~~~·sbrf ·~P;;.~~~ d1~1~~edi~~~ 
the fluid, or by painting them with a small brush. These cauter
izations are performed every third clay, and arc continued until 

thc:,~:f~:ti~1;\~~):~)1{~r~d~0~i\~~~i~;{,;cidedly to be preferred 
to that with nitrate of silver, on account of the more mpid 
destruction of the growths1 and because it produces less pain. 

~L~~.t! ~'rr;:. ~~c n;;hs~~~~~~~~~~·~ ~vffin~t~::~~ ~r~~~tt~<l~ bi 
which the growths will be destroyed in the surest manner. If a 
surgeon possesses a galvano-cautery, it is advisable to use it at 
once, not only because the rlurntion of the treatment is much 
shorter than in the application of the above cauterization, but 
also because tbc pain which is caused by the procedure ceases 
immediately after removal of the cautery. When applying the 

~~'.;t~i~0~~~~erb~ acl~:teon1l~at~'.~~:i b~~~~~~ulo~· ~he u:fe~ir~~: 
touches the growth ; each cauterization, applied at one sitting 
in 5-6 diJforent parts of the membrane, must last only 2-3 
seconds; the electrode must be removed immediately after every 
cauterization, and the hot vapoms, developed in the mcatus, may 
be removed by blowing into 1t with the mouth . 

3. Tmurnatic Lesions of the lifernbmna Tympcmi. 
The traumatic injuries of the membmna tympani arc produced: 

(1) by direct 1bnetration of a foreign body into the rnembrana 

~~mtb~n~e~bra~:~ea~dt%)i0b~ 0~ ~u~d~~ur:o~~;:~a~i~~~ ~~n: 
the external meatus or in the tympanic cavity, more rarely by a 
rapid rarefaction of the external air. 

According to my observations, the direct injuries of the mem
brane occur for the most part in persons who scratch the meat us 
with different objects on account of an unpleasant itching, and 
by an accidental push pierce the membrane with the instrument 
employed for scratching, such as ear-picks, hair-pins, tooth-picks, 

~at~t:s·g~~!::s 0~~~i;~~~i~~ils~r~)'l'l;:I ~~1 ai~~:e p"o"~~:~ 
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nozzles, by coarse attempts at extraction of foreign bodies, by 

~h~~~~t:: ,~h~l~l p~~~g ~~~oJ~~ :'t~~~l~~tor by thorns entering 
The site, the size, and the form of these injuries arc very various. 

dcpc:iding, according to Zaufal's experiments on the dead body 
(A . .f. 0. vol. vlll.), on the character of the mstrument, whether its 
penetrating end is sharp, blunt, pointed, rigid, or flexible, smooth 
or rough, and also on the force with which it was introduced. 

ag!~~~~~~h;~eol~:~Jfi (~!h~hfn :~~~ e~i~::\:~n~! o~x&°:ia~~a 
body observed six times rupture in the anterior half of the 
membrane), in so far as I hrtve rtlso more frequently seen ruptures 

~~ ~;~~t,.;:~,~e~ .. ~~'.1~ ~s~h~ '~~~ll~~~e;h:t: z~~~~st~:~~~:~~~ 
~~~~i~~e ~'£8~~~m~~;;~~~~e~~!<lo~!b~~~~;.iqi~e~~!~r~~.~ )~~~e£:.~: 
quently injured than the more vertical anterior half. 

of ·~k~ 'd!s~:~~~i~~1~~~c t~ce~;·~~ ~;h·r~h tl~~r=ff e~~i~~e of"I~i~ 
made. Shortly after = injury with a thin, pointed instrument, 
one finds openings more or less round in shape, the margins and 
surround_ings of which are covered with blackish-red extravasated 
blood. In tho case of extensive, irregular ruptures, tho shape of 
tho gap is not rocognizrtblo, on account of the extravasated blood 
covering the membrane, and effused into the external meatus. 
After a short time, nothing but a dark surface with one or more 
pulsating reflections of light will be seen as a sign of the 
beginning of the traumatic jnflamrnation of the membrana 
tympani and of the midcllc car. But when suppuration com
mences, and the ex.travasations arc removed, it is sometimes 
possible after syi·inging to see the extent of tho destruction. 

At the moment of the occurrence of the injury, a loud report 
is heard, and a piercing pain is felt, followed either by fainting, 
or by reeling1 giddiness, and groat tinnitus. After several hours 

J~~~'i~cw:.!i;:;~vfila~t'iu b~~:~~t~~1f~~~~so~~i~~~a~l:~i:d t~t s~~~ 
commencement of the reactive inflammation, the pain rtnd the 
noises will again increase in intensity, ancl the latter especially 
continue long after the subsidence of the inflammation and the 

su~~r~j0~:i:: ~~.:J~~:f 01,';1 ~i'.e~~t~:~;~~b~:~v~~~~!; cured with-
out inflammation and suppmation. In cases of extensive, irregular 
nipturcs cspecirtlly, but sometimes also in cases of smaller P.er
forations, "painful suppuration of the midcllc ear occurs, which 
lasts for weeks and months, and in consequence of which inflam
mrttions in the mastoid process and in the extern;i,l meatus may 
become clcvclopccl. After the subsidence of the suppuration, 
permanent gaps or cicatricinl formations not unfreqnently remmn 
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in the membrana tympani, which often adhere to the inner wall 

~~s~he ~~~~'.d ~~v~tY,; ~~~~~~It ~~t:1~~l~~edn~~1~e~t~fc!~~~ 
must be ma~e to the treatment of the acute and perforating in
flammations of the middle ear. 

In the case of ruptures of the membrane, caused by the ex-

~~~~~~~sof aa ~:s~~~·c 01f !~~.0cr~~il~s~o~~~~~~e :::c~~e ¥,~:i:;r~~;~ 
superior wall of the meatus. The copious bleeding from the ear 

~~~t~~~"f J;n~~~i~ f~dc~~~tl~u~f t~h~hili;1i;,s:e~f lb~tka~{u:.~d 
bones. In such cases the rupture of the membrane is of less 
significance than the injury to the cran.ium. If death does not 

~~:~:· t~~~:, ~~,PJ'~f'":i~~n;nE~~~,~01:~:b~;n:h:f i~:::r~'.n~~~~ 
:~c1~~~:u10~r 0ih~1°t;:~,~~fw1tle :1~:~i~~:. ty{Vh~~i s~~·t tl~1 
changes may be produced in the ear by excessive concussion of 
the cranium, tho following case will show. 

m!:: I~? t~~ll~~~~~ ~f°life'.s ~,~rccli~~r~'t t;{,ht:; ~g~l;e e:~n~~·a~ 
infirmary. In his youth, after a fall u1ion the head from a height, 

~e~~~~n~~~~~~:{ ;1:e~1~~cliZv~;.eef~TI:~edn~~i:f~:~e~~~d~~~~ 
which kept the patient in bed for several weeks. A few clays 

~~~~d t~~v:~Sj~;~~~1~~dutJ;~·i~io1~acf c~~~cJ,a~b~tcc~~·~e;s'~~:~ 
pletely deaf. On objcctiYe examination, there was found a great 
retraction of the posterior portion of the membrana tympan.i,caused 
by adhesion to the inner wall of the tympanum, with the handle 
of the malleus greatly drawn backwards, and complete deafness 
for the watch, speech, and tuning-fork. The post-mortem exam.ina-

~~I1'ic1~h~~~:~d~ik~n:l1~ ~~;~;~;,~~J.f~~~cl~f' ~~e c~;::~f~:e h~lfuir 
the membrana tympani to the i1mer wall of the tympanum, almost 

~~rsar;;.~~~r;~,1 ;;'~nt~~i~nct~:l~;'., ;S,\~kt~~~J0;~~~i~;, o1hili:~:~~ 
brana tympani; the incns and the stapes, however, were wanting, 

~f0~:1r.~i~~n~l~r~t.::i~,i"~~/:~i::~~c0Gii~~~~~ion ~~c t~~a=i~,i~~ 
the vestibule, the semicircular canals, and the cochlea were aJI 
filled by a calcareous, whitish-yellow substance, firmly connected 
with the bone, and consisting of amorphous calcareous salts. 

w c will now describe rurturcs of the membrana tympan.i, 
caused by sudden condensation of air in the external meatus. 
These arc due mostly to blows or falls upon the ear, or to ex
plosions in its near nmghbourhood; as, for example, the report of 
n cnnnon (Orne, Green, Bonnafont). As the ruptures of the mcm-
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branc, caused by a bl~nv upon the region of the ear, claim the 
mterest of the _pract1t10ncr from_ a forensic point of view, it seems 

iml~r~~~t~~!~~1~f ~t~seo:~~-,'.~~~=t~f·the blow, and of the re-
sulting injury, many perceive a violent report in the ear, others 
a great pain. The patient is further frequently seized with 
staggering? ~dcliness, and great tinnitus, so that he is unable to 

~t~:,~ b1!~'.~ b\1t ~~':n l~ti:~1:0f :~~;o~1~-~::~s ~o~s~~::~r ~!~; 
and in some cases tinnitus for a long time. 

The oqjective examination of the membrana tympani is of the 
greatest im,Portance. The appearance of the membrane is so 
characteristic in the first days after the injury, that we are 
enttblcd to ascertain from it whether the perforation in the mem
brane is caused by an injury or by a pathological process. 

}~IG. 79.-RUPTUJ!F; IN TllE 

ANT£1uon INn:n1011 HAU' 
01'' TIH: 1\lEMBRANE Ot' A 
BOY M'T.lm A Box ON THE 
E,\R. 

:Fie. 80. - Dous1.~: RoP
TURE o~· TJH; :AIEm:mANE 
o~· A 'VOMAN, 30 YE.\RS 
OF AGE, CAUSED BY A 
}'.u.L urON nm EAn; 
APPEARANCE ON THE 
THIRD DAYAM'ER !THAD 

Fw. 81.-Rouxo RurToR~: 
IN TIU:: ANTEIUOR SUPE· 
RIOR QUADRANT m· THE 

~~:l~~1R~~~ ~~~S~D G~:L~ 
LARGE Box 1''ALL1NG UPON 

HERE.\H. 

The a.ssertion has been made that, in the case of injuries of 
the mcmbra.na tymp:mi caused by sudden condensation of air, 
the rupture appears as a. linear gap (Toynbee), which extends 
behind or below the handle of the malleus, and the margins of 
which arc applied to ca.ch other, and arc only forced asunder by 
the Valsa.lvian experiment, or in the form of the letter T, as 
Hubcrt-Vn1leroux n.Yers. According to my observations, this form 
seems to be a rn.rn one, for in the cases seen by me, the ruptme 
presented always a gaping orifice, or a hole, th.rough which the 
111ncr wall of the tyrnpanic cavity could be plainly seen. 

The situation of the rupture in the membrane is very various. 

!p~~:u::~:it!~~hi; ~!;~~o~li~ht m:ri~~),1bt~:i~;;ii'%~rrf~~l~~~~l~ 
in the posterior portion of the membrane. There is generally 
only one rupture in the membrane. Only in one case did I 
observe two ruptures, the one in the anterior, the other in the 
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posterior quadrant of the membrane (Fig. 80); they occurred in 

fo1~~~i~:nisw:~n!;.~1tl~'~i~~~\f<lll ,,ci~~~/1h~t~:.~~.: ~h~ •ha~'£~ ~~~;l 
the tenclinous ring; only rarely does it extend from close in 
front of the handle of the malleus to the tendmous nng. 

of~~= ~~~~r~~:1h~o:i"e:~~~~:~Yi1~d ~~~~:~~,g:f~ ;~~e~~ll~ ~bl~~l~ 
oval, with pointed (Figs. 79 and 80) or ro1rnded cxtremltics, and 
the lon"ituclinal axis of the oval is parallel with the direction of 
the railiatin" fibres. From this it may be concluded with pro
bability that° in the case of ruptures by condensation of air, it is 
mostly the fibres of the circular fayer that arc torn .. As . the 

~~dticl,e~·~t~s c~~~e s~h~r~~~~u~~°{o 1~~r~~~i:~~ opf~~~~d~e~~o~~~ 
observations of Zaufal and Wendt, sometimes also a flap is torn 
in the membrane, and is turned either outwards or inwards. 

The mru·"ins of the rnpturc arc sharply defined, and arc 
covered, cit~1cr in their whole extent or only here and there, 
with reddish-black coagulated blood; sometimes ccchymosed 
spots will be found near the rupture, or oven in more distant 

K::ill~~i~f};.e:~c~~~;. '::f~fii:ll.?i~!~~'~t°i~te~~t'" ~,~jf~~~fc;ft; 
changed, but the vessels of the handle of the malleus are some
times considerably injected. The larger the orifice in the mem
brane, the plainer the inner wall of the tympanic cavity will be 
seen as a bone-yellow smfacc of a moist lustre, without noticeable 
vascular injection. 

The degree of the clistmbance of hearing caused by traumatic 

~iJ~~~~~i~ 1il, ~~~'fdo~T~~~t~~~1pt~~1~~~ tb~1~ll]~~~ !~sombe~~ ~o~~us~i~:~ 
of the labyrinth, caused by a blow uhon the car. For a blow 

:%,:~u;~: s~J,\~~1tcJ~~e~~:~l,b~a~1J~~vc ~~:o XI£r~~;i1:1r~~;:.rnal 
In a number of cases the force of the blow is exhausted on 

the mcmbrana tympani, tearing its elastic fibres; these are the 
more favourable forms, because in them the labyrinth as a rule 

~~~~\f;1i~;~~~s01;1~~~ Jh~wh~~:~;%~~~~~:£o:~1~h0c ~~~~~Jfe~:da~ 
the acoumeter, as well as for whispered speech, often amountino
to several meters. The perception of sound from the temple .fr 
the injured s.ide persists.; the tone of the tuning-fork, p1aced 
upon the parietal bone, is perceived better by the injured ear. 
The two last-named phenomena are of grnat importance in the 
estimation of the injury. 

In other cases, however, the mom brano remains intact. These 
are decidedly more unfavourable forms, as the force of the con

.. Bonnaf?nt saw a. multiple, cribriform perforation oftbe membrana. tympani, d\te 
to an explosion of g:as. 
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dcnsation of air produced by the blow is not exhausted at tho 

~[·e~~~':!lit~.;~~1:::c bi~t t1i'":t~~~~~~th0~;t~~~:ld~nl~· ~~·~p~JE;,~s~~~ 
ossicular cbam mwards. 

In such cases the high degree of the functional disturbance 
and the loud subjc.ctivc noises indicate that by the great coneus
swn of the labynnthme flmd the delicate expansions of the 

~:j~~~d~z::v;uthi~~ l0:t~t!h~l"a~J~~~~]ii~~it;~io~ ~~c wt~1i~f,~ 
su~jcctivc noises are produced.* 

co;~~~dr~vf tl~s 2~~~~~;s:~v~1c~h: j'~~~:~t~thf t~~ :~~t~~~~! 
the deafness is of a high degree, and the nffoction is generally 
;tecompanicd by subjective noises. In these cases, as well as in 
those of concussion of the labyrinth without rupture of the 
membrane, .the examination with the tuning-fork is of great im
portance. For while in cases of trauma.tic rupture of tho mem
brane without an affection of the laby1·inth, as we have seen 
:cbovc, the tuning-fork is percci\'Cd from the cranial bones louder 
by the injured car, we find in the traumatic affoctions of the ear 
complicated with concussion of the labyrinth, that when the 
Yibrn.ting tuning-fork is in contact with the craninl bones, the 
perception of its tone exists only in the normal ear, while it is 
wanting in the affected oar. 

Another symptom, important in deciding whether a traumatic 

~~fi~'d"~r ~let~~. ,~:J:;O.:i:'i.0~~1 ~~~eo~.J\'~:~t t~e ;~~tt~~~s~v~~~t~~l~ 
Yalsalvian experiment is being performed. For while in the case 
of perforations produced by diseases of the middle car the air, 
pressed thl'Ough the Eustachian tube into that cavity, escapes from 
the car, even when there has been i;:reat Joss of substance, with a 
sharp, hissing noise, the air rushes from the en.r with n. very broad, 
deep, breathing-som1cl in cases of traumatic rupture of the mem-

~~~~,~~~ ~t~~t[,'Jc hi~~ ~~~'~i,~~/~~~:~c~~re1~1~vf~sft~~~s~de~~ 
able amount of exertion is required to press air through the tube 
into the middle car by means of the Yalsalvian experiment, only 
a very slight exertion is necessary to effect this in the latter cases. 

This observation shows that the Eustachian tube, permeable in 
the normal state, is as a rule also alfoctcd in inflammations of the 

~~~:!u:':~1~~~'~e0~/l~~etl~b~a~l~P~~;·i;~oIT~;,n~~;~1z~tl~sw\~~ 
swelling of the mucous membrane of the tympanum, but also a 
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certain degree of stricture in the tube commonly remains nftc1-

th~~~e~!~f.s~1 ;I'~~;~~;~~~ ~'£' ~~s ~~~g::~~\m aiu, not com-
plicated with concussion of tho labyrinth, is as a r::l'e a favourable 
one, as the gaping orifice in the membrane is closed again with-

~~~;t~~~ti~:r}t~1~1iR~~n~m~~~ber°~}0\~~~~~~ti~~ ~~'t~a p1~~;::~ll~~· 
!:e1r~~~~s ~f Jt:~~,i~~n ino/~~e ~~;~,~~1at:f-~1?;~~e ~Y i~i;;,~,1~ 
taneous growth of :ill the layers of tho membrane; contrary to 
Zaufal's opinion, that tho eicatrization originates from the dermic 
layer, I found that the inner layer of the membrane generally 
oftects the closure of the rupture. 

For several days after the rupture has been produced, the 
formation of a greyish-yellow thin pellicle will be observed, which 
gives the impression as if it were pushed across the rupture from 
the inside. Even after complete closure of the orifice, tho 
former mru·gins of the rupture can be seen in the dermic layer, 
and only after several weeks does tho membrane resume its 

~h~mpl~~F\~h1~~~0~i,~t ~t~~~rr:t~di~~e~~t "i~~e~~:;~l~~o1is~f ;;J 
adhering to tho margins of the rupture either falls off or migrates 
from the centre towards the periphery of the membrane, and is 
pushed into tho osseous mef\tus. 

A rare consequence of traumn,tic ruptures of the membrana 

%'d~t~h~ 1~\~:~~~b~~~~t o'/t~~~icJdi~ti~~r ~~i~~est;;~,~~~~~ 
(Hassenstcin). The cause of this inflammation is generally im-

~jj~P;~· ot:j~~;~~~dic~~t:~~oJ'~£~~~~~e~~riubtL,:::~£~~0~f ~h~,~~~:~ . 
.membrane of the tympanum and of the membrane is pro
dticed. 

The occurrence of suppuration in tho middle car docs not 
prevent n. complete CUTC, for after seYcral days, but sometimes.. 
only after several weeks, the secretion ceases, the swelling of the 
mucous membrane disappears, and the perforation is closed, with
out len,ving any disturbance in the power of hearing. 

In some cases, however, the su ppumtion in the middle ear 
becomes chronic, the orifice in the membrane increasing in size 
by softening of its tissue, granuhtions developing themselves on 
the membrane as well as in the tympanic cavity; or after months 

:e~~::;n;1(R~~!~) ~~18n'~t:1~g.·~rc~<l~~i~~0~!~~~~~ ~~ i::10~~ 
branc and the promontory (Burnett) 

In most cases, disturbances of hearing caused by traumatic 

~~~:~ra:~:ppefir i~0:C)~t:\h~se t~~~cstl;~ ~~i:i~~0~e:,C:n'::~~ 
changes in the middle car ai·c dc,-elopcd in consequence of sup-
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~~~t~~~:1i~ii~~~t~~d \~1~~ c0:n~~~ss~~c~f ~~'~ I~t~".";t;f tf;~~ 
clisturbances of heru:ii1g of different degrees remaii1. In those 
cases also in which by a blow upon the region of the ear a con
cussion of the labyiinth without an injury to the membrane, and 
associated with tinnitus and hardness of hearing, has been pro
dticed, the function of hearing may again become quite normal 

~~~~es~~e~h~ t~~~ii~~ :ill~!:U:~'i~1f'j'f(e'.10ntly, however, a distur-
In the treatment of rnptures of the mcmbrnne I consider it 

best to avoid all local applications, as by instillations or injections 

~e tfi~-~~~~0;i~,nlfsp~~\.)f;'d~;;:g bJ~,:;e~,:d't~~fJd~ve!h~r~vl~~~ 
patient must close the mcatus with cotton wool to protect the 

iJ~!~~~~ueI~18c=~f ~~,;~t~ss\:'~f1~~e 01.t~~i!1;hl ~:.~sl~~:·~~ 
~mf:c~~::~-v:,dt~~1~~~~~~~£~~:~~n a~fd aacd~~;~~;c e~1c~~~ ~~~~~~: 
tivo noises. 

tyi~~:i1t-~:w. ~~l~e~s:ict~~~~a~fm~~~v rur;t~-~~~ie~~e i~~~~<l"~~ 
state whether a. rupture is of a traumatic nature, it is above all 
necessary that the patient be examined during the first few days 
after the iI\jury has taken place; for if the examination take 
place only a considerable time after the infliction of the injury, 
tho surgeon, owing to cicatrization of the rupture, may not be 
able to ascertain whether rupture has taken place at all, and 
whether the existing functional clisturbance has really been pro
cltwcd by an injury. 

A. medical jurist cannot discover that a case is of traumatic 
origin if at the time of his first cxamjnation a suppurative in-

~;:;~,r,;;,/'i~c~l~c 1rid~~e:~,~ .~a~~~ l~~~~r~~c~1~f '~!~:'~:~~ 
~~f~~r;st~;;~r:ti~~s;ri~~~~0~f bt1ied:~ai~s~=~ ftH: ,;1a\~~-e~ 
lore be justified in concluding a ruptmc of the membrane 
to be traumatic only if, after having discovered the almost 
characteristic •jlpearanco of the membrana tyiupani above 
described, cicatnzation of the rupture take place in the space 
of several weeks under his observation. Tho latter is of 
special importance, because a persistent gap, produced by a 
previous pumlent process, may be present, and might be mis
taken, on account of the sharp dofimtions of its margins and of 
the other appearance of the membrane, for a traumatic rupture. 
Such n. mistake will not, however, occur if the surgeon bear in 

::~~~~r: 1~~l~du~~~i~[. .. ~J'~hl~0I~5 :~m~'"~i~~~a~! ~~~~ ~ii~!~ 
orifices which do not soon cicatrizc after the suppuration has 
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~'~~~~~~;~o ~~ ~~s~;.~.~~to::, ~~;.e ~:;']~~,~~~.:~:R~~ire~itt~;;~y~~'. 
I rization takes place during the first weeks or suppmative inttam
ma.tion occurs. 

If the traumatic nature of the attection of the mcmbrana tym-

j~~~ ~~sb~e=~s'~~~:~{1'~i:~ w~c:~:r ~h~gf1~j~;r;nfst~~r b1t~~~~de~!~ 
as a. slight one or as a. severe one. 

An injmy of the mcmbran11 tympani is to be called a slight 
one if it is not complicated with concussion of the labyrinth 

~~~! ~~~ht~~~"~1ht~/~~~1~;-~!k'is t~:a;~n;.~'::~~~ec~~~~~ldb~i::~ 
best in the dfocted car), and if after cicatrization of the rupture, 
ap:irt from the dmation of the process of cicatrization, the func
tion of hearing returns to its n01mal state. 

An injmy of tho membrano, tympani must, howeYer, be con-

~:~~l~c~;:s t~k:~~·~\~~{ &~'.0J ~jf~~e;~~;~1~~0:£°~~~i~~;fht~~1"~t~ 
tuning-fork from the cranial bones is wanting in the nffected 
car), and if, even after cioatrization has taken place, a disturbance 
in the hearing can be proved by observations carried on oYer 
several months. 

An injmy of the membrana tympani will also be a severe ono 

~J a. ;~~;:~~~~~pt:1 hch.:fe~c: ~h~m:f d;Dd~ i~a~ (~ffh::~t= 
granulations) are prodnocd by it which c<tuso a permanent dis
turbance in the hearing. 

This will show that the medical jurist is not alw11ys able on 
his first examination to form a judgment as to the character of 
an injury, but that in a number of cases a lengthened obserrn
tion, extending over n.t least three months, is required; for con
cussion of the labyrinth may exist after an injury of the ear, the 
conseqyences of which will not permanent! y rern<tin, as the func
tion of hearing sometimes becomes normal again only after some 
weeks, or indeed even after two or three months or more. In the 
same manner a suppurative process, which aggravates a rupture 

~ici~e 1:,,~~~~ri~~ :~~Ye~!~1~~~1;.~~~~.~e~r~fe ~~;'v~~~i':a:n;he 
In the case of functional disturbances, produced by a blow 

upon tho region of the ear, and caused by concussion of the 
labyrinth without any injury to the membrana tymp<tni, the 
surgeon cannot form an opinion as to whether in a given case 
the distmbMce of hearing was caused by an injury or not, as the 
o~jective appearance of the membrana tympani and other cha
racteristic indications arc wanting as data. The surgeon must 
therefore in such cases always bear in mind the possibility of the 
existence of a chronic affection of the labyrinth or of the middle 
car, which the alleged injmed person may make use of to sue his 
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~ft~~~h~t ~u~~~d ~1~:71;, s~:;,~~~~~l"~~ \~:,.~u:fi~~~ ~!~, 8c~l~lZ 
cat10n and c1catr1cml formations on the membrana tympnni

1 
he 

may conclude with certainty that it is a chronic process in the 
middle car, because changes of this kind cannot clm·clop in a 
few clays, but require a considerable time. 

Paragraph 156 of the Austrian Penal Code, which enumerates 
the ~rmanent consequences of injuries, the presence of which 

~~:~·ecnt1fi,.~1i~~ds\e~0~~~~~), 0~R~d~~1~~2\o~a~~ t~~0J~~tf::~ 
def?ct of the hearmg-powcr among 'aggrava.tlllg cu-cum.stances.' 
E. Hoftinann* makes the following remarks about this: 'Al
though it cannot be doubted that the loss or a great clisturbancc 

~{:~~~~gi1~~0~~~~1~~ec~~~~ts ~e c;~~1~~~~d i~ t~t~ch0~vr~s~fa~et~-~ 
loss of the power of vision in one eye. The legislator clearly 
thought of the sense as a whole, and in the new (Austrian) draft, 
as well as in the Genrnm Pen:tl Code, hearing in general is only 
spoken of1 but no difference is made between the hearing in one 
or both cars, as was done regarding the power of vision. W c 
must also bear in mind that it is only a considerable disturbance 
of hearing, which may be set clown as a clcfcct of the hearing in 
the sense of the law, :tnd that it is advisable, just as in the case 
of weakness of vision, that we should confine ourselves in cloubt-

~'r1 t~::£~~~~fo,;~l t~fs~,~~::~~'.~~~dfl~~~cn~tu;oe ~~! j,:d~c ~~~f~~ 
the jury to say whether after such an cxplnnat10n they will 
recognize the case as coming under clause a of paragraph 156 or 
not.' To this ai·gumcnt I should like to acid the remark that 
although the loss of hearing on one side causes no notable dis
turbance of hearing in ordinary intercourse, the fact should not 

~id~ds~c~~:s~~h~h~~1:a0~~:.nte~~i:~f~'.~~~cf;.ei~~1~~~l; ~~;~: 
theticall y affocted, and that such an affection, as a rule, causes a 

ra)~11~o~c~~~~~~~~1~v~~~11~0~h-~,~ h:t~~~1fl~n to the ruptures of the 
mcmbrana tympani observed in those whose death was caused 
by hangin!i. As I have no experience myself in regard to this, 

i~~'.~t r~~~o~~~e t~a~t:c c~t~:=~ct~tcj 1t:,!fcl~~1~ii5s,:~;~ti'.'i~~ 
scorn more frequent in those who ha·rn been executed than in 
suicides, as i.n a number of suicides by hanging, which he had 
the opportunity of examining, he could not find a single rupture 
of the membrana tympani. How the rupture occurs is not very 
clear, and I am myself in doubt about this matter. The fact that 
i.n the case described by Ogston the torn patch of the membrane 
was turned outwards, would show that the mechanical force (ex-

.. Lchrbuch der gerichtlichen Malici11. Wien, 18iS. 
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ccssivc condensation of «ir) must h'we acted from the direction 
of the tym~anic c«vity. 

Brigacle-8urgeon Chimani, chief of the aural section in the 
garrison-hospital No. 1 in Vienna, had the kindness to give me 
" brief «ccotmt of his experience of ruptures of the membrana 
tympani, gained in the above-mentioned aural section from 
1867 to 1877. Among 5,041 aural patients treated, 54 cases of 
rupture of the membrana tympani were observed. They were 
caused in 38 cases by boxes on the ear, in 6 cases by falls upon 

~~=e~1~~d~t~l!s c~~~n ~he a~~~~c w~~nw~!i~~~l~~s,tf: J'~~~~s11~~ 
the phying of brass instrnmeuts (signal trumpet and helicon), in 

~o~:~~o1J' ~f e tl~=p~::., 0~n~ l~~dledcf.~1\~ ;1f'atl'int~di~: ~~~~; 
from a considerable height. 

The ruptures e«used by boxes on the car were in 36 cases in 
the left and only twice in the right ear; the rupture was in 27 
cases in the posterior inferior quadrant of the membrana tym
pani, in 9 cases in front of and somewhat below the extremity of 
the handle of the mallcus, and twice in the superior posterior 
portion of the membrane, almost on a level with the short pro
cess. The rupture was never linear in form, but was generally 

~icff,~~1~0~:~~\~r ;~;~1~iv:~htybl~h~'~ti:~t. in ;~.f:;e th~ fl~~~ 
days giddiness, tinnitus, and considerable ftmctional distUl'bancc 
generally took place. In 34 cases perfect recovery without any 
functional disturbance resulted; in 4 cases no complete cure was 
effocted; indeed, in 2 of them, in which the patients had been 
repeateclly su~jccted to blows on the ear when the rupture 
already existed, and which came under treatment only on the 

~;~a=a~~~101~h~ :isJcll~ti;:,1;,~~\~~!~~r~~i~~r~f~~~ ~~~~1~:! 
and a superficial necrosis on the mastoid process, set in. The 
perforation extended over the posterior inferior and central por
tions, and could not be made to close by treatment. The acute
ness of hearing had considerably diminished. 

th~,~~t~~Po:~iitle~~~.8~~a1&!~~~!c~P~\~~~~~t~~ ~f81~],! ~~~t:·i~~ 
portion of the membrana tympani, and once in the region of the 
short process of the malleus. The bleeding was in 3 cases 
so considerable that the patients had their attention drawn to 
the injury of the ear only by the blood flowing from it. In 2 
cases, in spite of the perforation being healed, a considerable hard
ness of hearing, ancl in one case a labyrinthine affoction, remained. 

The ruptures produced by the kick of a horse on the head were 
all in the right ear and the posterior inferior g,uadrant (flap
wounds) ; one case was accompanied by extravasatwn of blood on 
the membrane and on the lining membrane of the meatus. In all 
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~~s~i:;.~~j;~'la~li~~~~:dany functional disturbance took place after 

ln the same manner the ruptures caused by blows upon the 
head, and by the report of a loaded gun, ended in cure by suppu
ration. In the one case in which the rupture of the membrane 
was produced. b,Y a fall into water from a c_onsiderable height 
(attempted smc1de), the membranrt tympanr was torn m its 
whole extent. The injm-y, which healed up after a lengthened 

su~~i~~ti~~~c~i ~~~:~~~~~!c~~~;~1~;~~n:~e~,~~~it~~ymen 
due to t~e firin~ of cannons; indeed, the percentage of ear disease 
was no higher tnan in men of other arms. The fact tlmt formerly 

~h~tvi~~! ;~:,.~~:,~:hu~ ~~~u:~:1~o~~c:,~;~~1; ;~~~~~ha~nau~ 
may he explained by the mode of service of the cannons being 
changed in 1860-61, with the introduction of the rifled gun. 
Formerly a man had to remain, even during the firing, one .Pace 
to the side of the mouth of the cannon, therefore nearly "~thin 
the focus of the sound, and was liable to be rtffoctcd by the 
dreaded so-crtlled 'stitch.' This name was given to a peculiar 

~~~l!e (~:g:y; ~~L~~~' :~~~t~t~~ep~-~~~~~~ a~a ~~~~:~CJ i~~~~~S~ 
just as the shot came from the cannon's mouth. Since the intro
duction of brecchloadcrs the serving party withdmws a distance 
of about twelve paces, with the exception of one man who attends 
to the firing, but also from a considerable distance, by which 
means they are protected from the action of the most intense 
sound.* 

* Besides the above-mentioned manual;; of " 7ilde, Rau, Bonnafont, Toynbee, 
''· 'l'rOltscb, Moos, de Rossi and Roosa, there have to be enumerated : A. Politzer, 
Die Beleuclttu11gsbilder des '1.'rommelfells, Wien, 1865; Kessel, Zur Myrinyilis vil
losa, A. f. 0. vol. v.; Urbantschitsch, Uebcr eine eige11thiimlielte Form vo1i Jtpithe
lialau.flayeruny am. Trormneifelle mut im iiussere1i Gelti.irgan9e, A. f . 0 . vol. x.; 
Wendt, Utber ein e11dotheliales Cholesleatom des '1.'rommeifells, Arch. f. Heilk. 
vol. xv,; Hinton, Sebaceou.9 '.l'11mour, etc., Guy's Hospital Reports, 1863; Lucae, 

:,:r:~~~~~l?ir~~~if:::~:7~:~;~~::;t£~~E=::d:.~~;i,~:~~f.1~1¥o~~!t~=1x1:: 
organes du1·ch Schlag, Ber. Kl. Wocltemchrift, 1871, No. 9; Herz, Ueber trau
malische Rupt11re1~ des Trommelfells, Inaugural Dissert., 1873 ; Zaufal, Oasuistische 
Blitriige Zit dm traumalisclien Verletzungc1t des 'J'rommelfel/$, A.f. 0. vols. vii. and 
'·iii.; Psrreidt, Fall von traumatisclwr Rupl11r de.~ 'l'rornmefjells mit Symplomen der 
Labyrinthrei:ung, A. f. 0. vol. ix.; A. Politzer, Ueber t1·a11maliscl1e 'l'rommeljrllr:.up
t11re11, Wie1i 1ned. Wocl1e11J1rhrift, 1872, and Ueber Bla;;e11bild1wgen uml Exs11da1scicke 
im Trommeifelle, ibid., 1872. 
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b. 1'/w Di-<eases nf the Tymprmic Cavity, the Eustachian T.,l,P, 
ancl the JlJastoicl P,.ocee.,. 

Gene1·al P1·eliniina1·y Obserration.~. 

In the general cfo·ision I have ~ointcd out in the survey of the 

Kafl~~l~g~~~t~t~~1?~~~~1~~hi~1ft~~~~t~~-, ::t~;.s t~~~1a1 :£°:~~~1t~~ 
membranes; that this inflammation presents various degrees of 
severity, such as simple hyperremia1 catarrhal swelling and 
secretion, severe inflammation accompanied by suppuration; and 
that these changes may completely subside, or may, by cellular 
proliferation and new-formation of connective tissue, ca.use perma
nent hindrances to the conduction of sound. I have also stated 
that the inflammations of the middle ear l?resent many varieties in 
their anatomical as well as in their climcal aspects, <md I have 
mentioned the difficulties in the way of a classification of the 
forms of inflammation of the middle ear, in pointing out the 
numerous trnnsition forms, and finally I explained the impossi
bility of any strict clivision upon an rotiological and pathological 
basis. 

The difficulty of classifying the inflammations of the middle 
car will he most readily seen from the very di vergcnt views of 

~~~c~~i:n~~~l~~~~.;~t~~:;~~t0~\1!s~ii~~~i~~ ~~0tE~0~ff~~:i~~~ ~~ 
the middle oar which would answer equally from an anatomical 
as well as from a clinical point of view, is confronted with con
siderable difficulties, and much progress in our patholo:>ical know
ledge is yet necessary in order that an objectiYc strictly scientific 
division may be made. 

An attempt has lately been made, but without scientific basis, 
to represent the various inflammations of the mucous membrane 
of the midcllc car as the same process. Such a position, however, 

~~,~~~:~~\ 'i::~c~~;'.~~~o~s ~; ;e1U0~~· ~ 0c1Jf:i~~~ ~IP~;re~~~ultl<~! 
although one kind of inflammation may be trnnsformed into 
another, and may go through different grades of development, it 
has been ascertained beyond dispute by clinical experience that 
certain forms of inflammation of the llliddlc ear, from their com-

~~~~~~:t t~~~ ~u~~c;t~u~;~~~~ %~~~:fJ.rc'J~~: tb~~~~~~:u~ 
arities arc, as will be seen from the special description of the 
affections of tho middle car, of the greatest importance from a 
clinical point of view, because in many cases prognosis and treat
ment are determined by them alone.* 

• What has been affirmed hypothetically as regards inflammation of the connective 
tissueM does not positively hold gocd as regards imflammatio11 of the mucous mem-
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From what has been srtid so far, it will be seen that, considering 
the clifiiculty of meeting all requirements, a classification on a 
clinical basis seems at present to be the best, because description 
according to clinical types not only facilitates the survey of the 
many forms of inflammation, but serves also as a guide 'In every 
single case, as it supplies the practitioner with indications for 

cli~?~~=i~,ofi~fcf;:~~~~~ ~~ga~:~~~~!· of the middle oar in a. general 
way, according to their leading cJinical foatmes, in respect to the 
degree of their intensity, we meet in the first instance principally 
with a grertt group called crttarrhs of the middle car, in which the 
infbmm,.tion, accompanjed by hyperremia and swelling of the 
mucous membrane, is characterized Ly the discharge of a serous, 
or of a. tough, colloid mucous secretion. This form of inflamma
tion of tho mucous membrane generally runs its course with
out notaule phenomena or lesion of the membrnna tympani, the 

~lr~::~~~ti~l~:i~~~lb~~c~b~~~~~af~~~~i~~~l o~.Y t~:~~~~1~b:~~~~;~~~;~~i 
and of the ossicula. lt m"y either completely subside, or it may 
giYc rise to various changes, such as adhesions between tho ossicula. 
and the walls of the tympanic cavity, with permanent hearing 
clisturba.ncos taking place clurin$ its course, in consequence of the 
growth of connective tissue in tno mucous membrane, a.nd of the 
formation of bands of tissue. 

gu~:~:~ ~f th1~d~bo~0e-~~~~~·i~~J~~it:~Tl~~~fs0~sf~sin~~~n~~fl~~~~n~~~:1~)~ 
form, clinically difforent, however, in many respects, in which, 
without ttny demonstrable secretion, the ossicub, but most fre
quently the stapes, become fixed, owing to the gradual slu-ivelling 
nnd induration of the mucous membrane and of the ligamcntous 
.ipp.iratus. * 

Imme of the middle ear. When therefore Prof. Jos. Gruber, borrow ing his view 
from v. Stellwag's text.book, says: 'I consider the most \·arious inflammations of the 
mucous membr.'.lne of the middle ear to be the same process, the course of which iR 
only modified by coincident internal and extern:il conditions,' and, 'for only in this 
manner can it be explained how the most diverse forms are so often combined, and 

~l~::~tt ~~s~ '~~~r)~:~!~1;~ ~~ti~~i~a~:;re:;1~~e~~~~u~1~;e~~~e1a:{1 s;1~!e~~1ft~~~~~~~~1~ 
the middle car must be considered as the same process is just as untenable as if one 
were to assert that catarrhal-pneumonia and pulmona,ry tuberculosis, because they 
dc\•elop in succession, must be considered as the same process, the course of which i:; 
only modified by internal and exten1a.l conditions. 

* I refer here to those insidious forms, mostly accompanied by subjective noises, 
which so frequently come under <1bservation, in which hearing-disturbances of high 
degree arc often developed without demonstrable secretion or other phenomena. of 
inttanuna.tory reaction, in which by the objective inspection of the !Ilt:)mbrana. tympani 
and of the Eustachian tube pathological change can be but rarely proved, and in 

~~~~;t;~g;;~;~~;~~g;J~~~~l~~:f,~r~:~~~f~~:~~f if ii0~;iB~~~~~; 
10 
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C'onsidcrccl as a new science to most medical practitioners, this is 
much more important in order to avoid mistakes than in other 
sciences, in which many designations, which are not quite correct, 
have become so familiar that they are understood by eYeryonc. 
In this way an endeavour should be made to establish such a 
nomenclature as would more clearly define the anatomical pro
cesses than that at present in use, depcncli.ng as it docs on tho 
character of the exudations. The names of the older authors
' Periostitis of the tympanic cavity,' 'Phlegmonous inflammation 
of the middle car,'' Ot1tis intcrna,' ctc.-arc antiquated and ham 
justly become obsolete. Lately the appellation 'catarrh,' or 
'catarrhal infl:11nmation,' has been almost generally adopted, but 
the designation used by ditforent authors for the same inflam
matory form varies (for instance, v. TrOltsch 'acute simple 
catarrh,' de Hossi 'hypermmia acuta,' and so on), so that the 
student will only find out their identity by comparing the full 
drscriptions. Jn tho same wa.y authors cliff-Cr as to the meaning 
of the appellation 'Otitis media catarrbalis.' For while Zaufol 

~\'~~,~~~~~:\utzi~~\h~ ~~r~~~y ;~cl t~~ir~l~~~u~a~~~t,'.h~~tl;~ 1~1~10~1~~ 
«'1t:nrh of v. Troltsch comprises all the inflammatory forms, 
whether accompanied by serous or by mucous exudation. But 
if the nnmc 'catarrh ' is used for all tho inflammations of tbo 
middle car, otitis media catarrhalis would be the general term 
for a.ll inflammatory forms, and otit is media catarrhalis scrosa, 

~~~~08t6 ~r c1l~1~~~~n~~fi:i~i~1~ ~£"~h;0 c~~cl~~~~~gt~~0ticw;~!~1~ 
'catarrh' and 'inflammation of the mucous membrane' n.re 
•ynonymous, names like ' purulent catarrh of the middle ear,' 
or 'purulent inflammation of the middle ear,' cnn he used for 
the same purpose. For practical eurposes, however, it would be 
aclvisnble to cnll those forms which run their course without 
significant inflammatory phenomena, and with a discharge of 
sero-mucous exudation, 'catarrhs,' and those forms which arc 
nccompanicd by violent inflammatory phenomena, by formation 
of muco-purulent or simJ?IY purulent secretion 'inflammation.' 
Certain designations, as otit1s meclia serosa,bremorrhagica,crouposa, 
diphthcritica, etc., are in so far justifiable, as they indicate in a 
certain case some peculiarity of the eroccss, a more distinct 
clin ical definition of the clisease being mtended by it. An ap-

f~~~~~n;v~~v~h~·, /:,,';e~~~~hi':0~~a~131Fe~jr~h~c~o1~ju:~~~~k~f 
~~~:;;,~ti~~e~/~h~ 0~~dl~e~a~~! f~0b~sd1s~~:d!~e a~0~~~i~t~:i~ 
incorrect, because the most excessive growths and hypertrophies 
of the mucous membrane do not occur in sclerotizing inflamma
tion, but chiefly in chronic otitis media suppurativa. 

lG-2 
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1. Aciite Injl.arnrnation of the Middle Eai· (Otitis Jlledia 
Awta). 

Syn.: Acuter einfacher Mittclohrc'1tarrh ('·· Troltsch); Otite 
aigue de la caisse (Bonnltfont) ; Iper::emia acuta dell' orecchio 
media (de Rossi); Acute catarrhal inflammation of the middle 
car (I. Roosa). 

Acute infbmmation of the lining membrane of the middle ear 
is characterized by the mpid development of an effusion with 
more or less violent inflammatory symptoms, and exudation of 
a muco-purulent or purulent fluid into the middle car, by a 
simultaneous secondary inflammation of the membrana tympani, 
and by its almost tyJ?ical, definite course of generally short 
dmation. The anatoIIllcal changes arc characterized at tho com
mencement of the disease by excessive hyperremia, which is soon 
followed by exudation partly into the tissue of the diseased 

~h~c~~~c m~~~!ra~~· ~~1ct"\\7cr~1sfs ~~~~ ~;p:;:1~t~;c f~~vi:\o;~ 
di~~·;::, ~h:n~~~~~~~' 1~!~1~r~~!e~8 ofo1~~b:u!tv~~~~'tfe~, If ~1e~~~~:~ 
quence of the interstitial serous effusion mixed with exudation 
cells, '1nd it is sometimes ecchymoscd: the tibrill::e of the con
nective tissue stratum are forced asunder in the form of a net-

~~~~hei~,ya;~f i~~~l~~;~o::ai~:~e~~t~n~~c:f~~1~~um is opaque and 

lJL;{1~);~ ~~,~~~est~~\h~0~o~~:1~~e~f t~h~h~s~1~t~~~~d c~~!Y al~~~t 
~~da~~v~lfu1~in~f S~ca ~~;~~~~1~f~;11e:~ ~~~t~~~w~;ft1f·1~\;~~~~":,m~f 
n.ncl exudation into the lining membrane of the rnast01cl cells. 

The free effusion into the middle car consists of " thick, 
opaque fluid, mucus, and pus cells, and, by the tearing of blood
vcssels in the case of very sudden exudation, a great number of 
reel blood corpuscles are sometimes present; but the effusion is 

~[~ih~01~~~i~~~,1~o~~dm~;:~st ~~~ii·:z,d':ti~~s isc~~ :{!y~nJ~i; 
but sometimes firm and tough. I have been able to convince 
myself of this in the post-mortem examination of persons who 

~;~ct~~t;~~E'~~'Jt~r~/~;;,e~;~fo~ ~l1~h~~~~ct~=~ ~~~s~~~~~~ 
pnrnlent secretion tinged with blood, which filled the tympanic 
cavity, was so firm that it could only be removed in coherent 
masses . 

.IEtiology.-Acute inflammation of the middle ear is caused 
by the action of atmospheric influences (sudden fluctuations in 
the temperatnrc, stormy weather, dampness), by exposure to wet, 
or by a cold-bath; more frequently, however, it is caused by the 
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tion the epidermis is not unfrequcntly cracked, and the greyish
rcd surface appears divided into irregular patches by numerous 
dark fissures crossing each other. In this instance the handle 
of the malleus is almost always covered by the infiltrated dennic 
layer, and is invisible, while the short process can sometimes still 
be distinguished as a red or yellowish-white protuberance on the 
anterior superior pole of the mcm brane. 

The inflamm'1tory infiltmtion of the membrana tympani is not, 
however, always uniform; for it is freguently confined to the 
posterior superior portion, which, as in Fig. 82, is bulged forward 

towards the meatus, in the form of a olueish
red, globular swelling, covering the hand1c 
of the malleus, while the anterior grey, or 
greyish-red, frequently lustrous portion of 
the memUrane, recedes as compared with 
the bulging parts. 

Besides the above-described appearances 
of the membrana tympani in acute inflam
mation of the mic'iclle ear, there is some
times a condition observed, more or less 

]~c~0:J~:; ~,~.~~~~~~;~~ resembling it, which is found in myr~gitis. 
rnE PosTER10R SurEmo1t At the commencement one or more blisters 
QUADRANT o~· THE l\h:M· are formed which burst after a short time 
:,~~;. T~~~:~~~~~H;~ and pour 0~1t a ~erous or reddish fluid int~ 
A l\L\N', 47 Yun::; o~· Am:, the meatus; or interlamellar abscesses may 

~~:L~~~::~~~;:T~1.:1~:~ f~~~~c~~1;efi~' ~~~hth;::esai~~~e~tw~~!~ 
1~:~ 

o~· l!H'LAMMAT10N ANn gmnmg of n. very severe acute perforatlYe 
SunsrnE:-:c.: o~· Tui.: inflammation of the middle eal'. In some 
i\:~:~·L1 ~i;~:0T~:~.~1~x~~ rare cases, in which the mcmbrana. tympani 
DArn. is only slightly affected by the infla=atory 

process, the greyish yellow exudation, just 
ns in hypopyon, may be seen deposited in the lower part of the 

tyi]3~~~~g~<.i:1~~'·cxudn.tion-sacs on the mcmbrana tympani, com
municating with the tympanic cavity, are amoncr those rarer 
occurrences in acute juflammations of tho middle car which 
have hitherto been little noticed. According to my olJscrvation, 

~~~fi~~~~~~~~I~~1~t a1t!1ec1t~~~~~~1ii:a11&~~~rth~rt~~~~l~ t~~ect;::~ 
in <1cutc myringitis, or from the blister-shaped, pale yellow swell
ings (Schwartze) conta.ining serous or transparent mucous exu
dation, observed in recent cat<1rrh_s, by their being not tense like 
them, but loosely bag-shaped (Figs. 83 and 84), also by their 
being i;tot transparent, but of a greenish or yellowish-grey colour, 
accordrng to the flmcl they contam, whether pmulent or opaque 

~-~~~~~,n~~~ti~~' ;~!1R~~~i~~d ~~~l~'lt1~~1.00~~~~1~~s~t~~~~~~~1I! 
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disease commences as a rule with n. stinging, jerking pn.in in the 
car, which is sometimes preceded, especially when the affoction 
has spread from the naso-pharynx, by a feeling of numbness and 
fulness in the car or by violent headache. In adults the pain 
rarely reaches such a dc~rce of severity as in children, in whom 
so-called otal"ia is very frequently nothing less than the accom
panyin" symptom of an acute inflammation of the middle car. 
The p~in is seldom continuous, but it intermits, so that in the 
evening and during the night it is most severe, while during the 
clay it diminishes. This intermission is specially complete in 
children, so that after violent paroxysms of pain, during which 
the little patients wri the with agony, pauses of several hours will 
follow, in which the chilclren's cheerfulness and brightness com-

~~t~\Yt}~~t~h~~~at~1~~~~l~~~~~ll~~~f:g~8isi~~j·d~:d c~~fi~~~1~fi1~1~:~~ 
~~;ie~~iq~~~J ~r 1~~,~~;!~1!d~ ~~~~~d:t~i~::ho~~f d:~.\din t~:!1~~a~~~ 
the pain also shoots forward towards the teeth.* Pressure upon 
the external region of the ear and upon the mastoid process 
rarely causes pain in adults, more frequently in children; but 
the region corresponding with the Eustachian tube in the :mg]c 
between the mastoid process and the ascending ramus of the 
1°'~~~}t~wi:~ft~~~~i\~fi1Yofe~l~e01~iaF1~es:~~0is frequently, but not 
constantly, accompanied by subjective sensations of bearing, 

f~c~~1e~stl.~·i1~~~~e ~~sil~~~is~;~i;tl~h~'r;~~~~· t'u~hi~tic~r~~s:~~~; 
temporarily cease if the carotid is compressed with the finger. 
This feeling of pulsation sometimes corresponds, as I was the 
first to prove on the intact membrana tympani, with a visible 
pulsating motion of' tl1e membrane, on which either single spots 
of light, or a considerable portion of the bulging membrane 
(Roosa) show motions synchronous with the contractions of the 
heart. The subjective noises are caused either by coincident 

~l~ef:~:i~·~n~\ c~~~il:b;.~~h ~~b{i~·:~~7is~d ~GS~tf~~ggi~'teY!. 
~~:~Ue~<laf t:ar:~~l~l'~~1~1~i;~~~~0d 0:h~1:~ l~~r::l~~~~~d ~~;~n~~ 
ance after the inflammation has ended as an unfavourable one. 

A frequent symptom in acute inflammation of the middle ear 
is the feeling of heaviness and numbness of the head, and the 
resonance of the patient's own voice, a sensation similar to that 
which is felt when in the normal state the meatus is closed with 
the finger dming speech. This troublesome phenomenon fre-

* Toothache may very tar€ly be the forerunner of the whole affection. Compare 

;J!;0iJei~~t~e~·~0~1~{:;~~~~f~~ha;!~·:1;f~~~t~nv;s~·~~1~itf.iff'n de~ Gehiiror9am wul solchen 

t Compare my communications on anastomoses between the \"ascula.r regions of 
the middle ear and of the labyrinth (p. 48). 
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v:.~~isJ~f ::c1~'~t~e;~:d ~~"att~~~i~~ f,~s th~~~!~~~;~n s~~s~~~~ 
on that half of the tongue corresponding with the diseased car. 

Acute purulent inflammation of the middle ear is sometimes 

~~~~~;:uil'.1g1;[ f~~~~.r i;~tm~: "~~~~n°o~~efr~~~e~tl~ i~~tHdr~~ 
m whom-though less frequently than in severe acute perfor
ativc inflammation - delil'lum, and even convulsions, may also 
be observed. 

DiHfarbonces of Ilea1'ing.-Thc disturbances of hearing which 
occur in the course of acute iJlfiammation of tho middle car 
present mauy varieties iJl the different phases of the disease. In 

~:,~~\~[tl~0tl~~ ~~~~~~i~~n~f t~~~' ~~s~~if: ~~tlc);'i~,rc:,~,~~s a~td 
r:tpicl exudation takes place, the decrease in hearing is mostly 
slight, because in this stage of the inflammation the anatomical 
changes principally consist of great h yperremia, by which the 
conduction of som1d is scarcely altcrecl Next, in the stage of 

~f'~~\~tt~~~.;:~1 ~\R~i~~~~~'.~~1l ~;~~~n; a~gs:r~:~:·eti~~ 
hardness of hearing increases to a consiterable extent, partly 
in consequence of the accumulation of exudation in the tym
panic cavity, partly by swelling and infiltration of the covering 

~1~c\:g0~~~'d11~1~:~~e 0~f t~~e tE~s~~~hi;:ti:,bee, ~~:~~s~;tE:'3te,~Z 
tion of tension of the membrnna tympani and of the ossicula 

~:~fi~~~e~~~O~fw~~~~sed~~~~abl~ t{~h~u~~tti~~ if t~~a~~~1~a~i~~ 
secreted, but on the locality in which it is def'osited. In a man 
forty years of a~c, who died of phthisis pu monalis, who only 
became hard of 'hearing during the last few weeks of life, and 
who especially complained of pain and violent rustling in the 
left ear, in which the hearing-distance for speech hardly 
:unolllltcd to half a meter, I found at the post-mortem exami
nation a reddish, opaque secretion in the inferior portion of the 
tympauic cavity and also in the mastoid cells. In the niche of 

~~~g f~~~std~c~~~:.~~~ ,,"J,i~hu~~:11~r~~{;"i!1e,'.~~~v~du~~~hu~ul5~; 
forceps after repeated attempts; the niche of the fenestra onlis 
was also filled with a tou,\(h lump, so that only the capitulum of 
tho stapes was visible. 'l'he cause of the great dertfness, there
fore, in this case was clogging of the two fenestrro with tough 
plugs of trifl ing size. 

wJ:e!!i~g r~r:, st~~:ra ~oR~~1eft:~~~ o~h~h~g!~"t~~r;1~~,i~~. b~fi~~ 
watch and the acoumeter arc inaudible from the temples in Ycry 
exceptional cases only, and they arc rases of genuine inflamma
tions when the affoction of the middle car is complicated with 
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great hypermmia and serous satmation of the lab.)Tinth , also in 
secondary syjihilis, and in consumpti1·c and decrepit indiYiduals. 
The same ho <ls good of tcstin.;! with the tuni1K-fork, which, with 

~~:n cth:~~~t~~ :;} th~r~~::~~d~a~milateral m ammat10ns better 

th~l~fc~IT~dlt~~is~~i~~i~~ls;;·efi~~,~~~~;~ic~i~v~i~~'cCl;b~;;~d~.~:~ 
according to the character of the secretion aml to the degree of the 
swelling 111 the Eustachian tube. The more liquid the exudation, 
the more distinctly will the mttling noises be l?erceivcd; they 

ili? s~~elli~tc ~~a~:gE:~~~~ci~i~~h t~b~.i ~}!~ ~~~~~~~~n ~h~~.~~1~:c~;~tl 
more irregtna.r will be the noise produced by the entering air. 

Coii1·se
1 

D1uotion, und Re.crult.-Tbe comse and the duration 
of acute inflmnmation of the middle ear depend on the intensity 
of the process, on its cause, and on the general condition of the 
pn.tient. In sirnple inflammations occurring in n. healthy constitu
tion the duration of the congestion, combined with pain, varies 
from a few hours to eight days and mol'C. In most cases the pain 
has reached its climax on the third or fourth clay, when with the 
appearance of the exudation a considerable increase of the hard
ness of hearing results, which is subject to more or less remarkable 
flnctua.tions in the subseqncnt course, until the function is again 
normal. 

cli~;:~~h ~~~e~~%'i:scin °~11~"\~~~1Lr~~~c t~;::p~~t~B~~r~~~n~1~~1:. 
and that at first in those parts situated between the mallcus and 
the \JeriJ?bcry; the swelling of the membrane subsides, it receives 

~~llc~~,i~h1:~~-~e;I~';;;,jff'~{.iLk:1~~h~!~c~h!h~a~ill~t i~,~~~c:~:cclf b~h~ 
reel streak, wiclcnuig upwards, produced by the &crsistent hyper-

~~~~~ ~r i~~~-a~~~~~~~~1tn~~~~~st~i:t~~ta~~~~ubs~i:' ;jt ~1~~~;1~sJ~~~1~~i 
vascular branches appear on the membrana tympam, as will Le 
seen in Figs. 85 nncl 86, and extend as slightly tortuous twigs from 
the periphery towards the centre and towards the hancllc of the 
maUcus. These undoubtedly Yenous vascular branches of the 
cutis. are sometime~ more strongly dev~lopecl in the anterior (Fig. 
85), m other cases m the postenor halt (Fig. 86) of the membrana 

~;hl~~~~;t!~d~~ 1~1~~ :;ri~~=. ~,'.~~o :~:~~~~~ ~I~':~11~,~~r~~~~~e~ 
arc visible on the botmclary between the extemal meatus and the 
membrana tympani. 

The dilatation of the vessels of the mcmbrana tympani may 
exist for weeks if the exudation discharged into the tympanic 

f,~~~~~·~,";~~~et~~~;r~~fo~~r\~~te~~~~i~~e:,,t~~·~l~~e,~~~o~~~J~ 
vessels quickly decrease, and disappear altogether, the lustre of 
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the membnmc returns again, the handle becomes Yisiblo, the 
leaden or dirty grey opaque membrane again becomes clear, and 

~~ ~h~1h~~f.~~~1~~~v~~·mgo~~ti:;e~Pa:tin;c:h~v~~:~~= ~cr~~~ti~~ 
~aili',~ya~~llo~~~~~)~ermost epidermic layer peels off in the form of 

th~~fl:~~~fo~l ~h';:1°!~:'r,~~~n~ ~;%0~:[~~~~ ~~:1!E.1J,e~~~~~\~: 
flammation of the middle ear runs its course without leaving 

~'[·~~:~~~l~~~t ~el:r~~~nof f~~v~tl:=~~foe~~~ta~0p~~·~i~I1'a~J'~f~~~~ 
opacities, calcareous spots, and frequently circmnscribed atrophies 

Frc:. 85.-RADrATE VASCULAR DEVELOP
MENT ON TJIJ.: PoSTElUOll HALF o~· THE 
J.fEMBl!ANA 'l'n!PANT. APPEAUANCE 
TN A MAN ON TIU£ EIGHTH DAY At·r 1m 
Tim Col1 ~H:NCElU:NT O~'THE ll-H'l.AlUIA
TION; Co1,oun o~· THE MEMBUANE 
YELLOW ISH· GREY ; HAlll)NJ.:SS Ok' 
llEAlUNC o~· A Hien DEGREE; IMME· 
Dl.\TEl.Y AF'l'ER THI•: APPLICATION 0~' 
llY METHOD CON~ID.ERABU; I:iirnon:-
llENT IN THE JfF..AlllNG. DISAPPEAR-
ANCE OP THE OPACITY o~· TH~: hf&;u • 
.Bll.\Ng, AND RETURN TO THJo; NOIU.IAL 
ST~TEINTm;)fOUl\Tll "'EEK. 

of the membrane, with l?artial retractions ancl contact with the 
inner wall of the tymparne cavity, remain. 

The dumtion of acute inflammation of the midclie car Ulltil a 
completely normal state is regained Ya.ries in tho normal course 
from a few days to three weeks and more. In simple inflammations 
the duration not only depends on the intensity of the process, but 
also on many other facts. In strong healthy individuals, in 
persons who can avoid the noxious influences of the weather, 
when a ra.tional diet is observed, the infln.mmation will mn a 
more rapid comse than in weakly, reduced individuals, in people 
who expose themselves to sudden changes of temperature, and 
who increase the determination of blood towards the head and the 
e11rs by a bad diet, especially by the excessive use of alcohol. The 
cotu·sc of the disease will also be more favourable in summer than 
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in autt~mn or in winter, during which relapses of the in~ammation 
more frequently occtll'. However, even under otherwise normal 
and favourable conditions, exacerbations of the process during its 

~~~::~<l ~,~ s,~,~~;~~'lu<l~~1!, ~:!'cl' R;~c~yp~~~i;11~fptt~ ~'::me~g~ 
tympani has subsided, often all flt once, without a demonstrable 

~:~~i~e ~~1~pf;~f r~~~~ds,in a~h~m!~:~~anbl, a:~l ~~~~~~:fon°~£ 
the hardness of hearino-. Relapses of tbflt kind may recur several 
times, and in this in~ammatory form I wish to attach special 
importance to the disappearance and to the recurrence of the pain, 
because only with the decrease of the pain mfly a decided lessening 
of the inflammation be expected, while the return of the pain 

a~~~;t~l :;fk~::~~~oof~~c~iJill~f !~: ~!~~~at~~~~S{~~e;:.~-
;~~~}~fo1~~~1:;b~r~~1l~~1s~~~d':::~ch~~:i~fnd1~~ft;~~~~~J p~lt~1~iic~ 
1hd~~f.~n~1~:e th~~~~1,~trr~h~0~~~gn~~i~tci~ d~ne;~~/~il~~dc~:;: 
mined. Not only docs the stage of inflammatory reaction bst 
much longer in such cases, but relapses during the subsidence of 
the inflammation arc fllso more frequent. The cure often occurs 
only after several months, or a chronic swelling and discharge 
into the middle car may be established with all its consequences, 

~:~ich L~~l~e b~es:~~=~s:1~f1~t!h~fi~::~t~~~~~;~~~:s t~c c~Y!~ 
production of purulent and muco-purulent exudation flna in-

C~°:,~~~p:~ft~~l~gtal~~c~l~~~nai~ni~tG~:1~~~~; fo~m t~~hi,%0~~~ 
describe as the acute purulent or perforative otitis media, and 
which may be considered as a higher grade of the inflammation 
of the middle e:ir just described, but with an essentially altered 
clinical character. 

wf~~~!~~li;~=:X, hfur ~~e~o~~dee~~~ledi~f~~.tionl;o ~~~t"J'::~ 
especially, the inflammfltion frequently recurs for several years 
a.lmost regularly in spring and in autumn, during n, severe cold 
in the head or a sore throat. Such relapses may again end in 
cure; frequently, however, a growth of connective tissue in the 
mucous membrane of the middle car is caused by the recurring 
infbmmation, which impairs the power of vibration of the 

~::~:~";TI~h~~:1:~,~i't~~i,b~~~::ctl~ ~e!~~~~, ~t1n: ~~~~ ,~ho~~ 
considerable, the more frequently the relapses occur. 

Before commencing the description of the treatment to Lie 
employed in acute inflammation of the middle ear, we must 
premise that this disease may subside spontaneously, without 
leaving functional disturbances; but, from experience, it may be 
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1li'sitively asserted that by rational treatment the duration of the 

r~~~: ~o~·~tr~~fy ~~~:~~~~:' t~~tp~~l~ol~;~:i0;~c!:ti~tftc~~ 
itscli~ a fact which finds its explanation in the mechanical action 
of currents of air introduced into the middle car, as described 
in the general division (p. 107). 

T,·ealment.-Thc treatment of acute inflammation of the middle 
ear in the beginning of the disease, and as long as the congestion 
and the active symptoms last, is palliative. The main duty of 
the practitioner at this time consists in tho removal or alleviation 
of pain, and only in the subsequent course of the disease docs 
the indication for the treatment of the pathological process and 
of the functional disturbance appear. 

In the more intense degrees of inflammation in which tho pain 
becomes very severe, and great hypcnemia and infiltration of 
the membrana tym1)ani and engorgement in the osseous meatus 
point to an excessive supply of blood in the mucous membrane 
of the tympanic cavity and in its periostenm, the pain is some
times removed or materially alleviated by local blood-letting. 

ln painful inflammations of the midclle car, blood-letting from 

~k~ I~~~lf~i ~[°°g~ w:fl;:·~~~/inrcso1~~01tcfu~t~~u\,:;1~~r~;d 
v. TrOltsch1 however, 1ocal bleeding can exert an influence upon 

~l~~l r;0;~;·f~:1,~~J i~f tt~e a~~r:r~·~gi~~i~ ~h~yc~:.~1~\~s~hin °K~:~ 
of the tragus, because the veins which perforate the membrana 
tympani extend in the lining membrane of the external mcatus 
along its anterior superior wall, and discharge in front of the 
tragus into the m1terior facial vein. Bleeding m this locality will 
also effect a depletion of the venous network situated in the 
cavity of the maxillary joint and its ncighbomhood, the impor
tance of which Zuckerkancll was the first to point out, the supply 
of blood in the vessels of the tympanic cavity which are in com
munication with these vessels being thus lessened. 

Bleeding from the mastoid process is to be recommended when 
in the course of the inflammation violent pain is felt in the 
region behind the car, pain which is much increased by pressure 
0::o;~ii1i~;~~~~ E~c~sfl~:,,:~~l~~ {::es;1te~a{o b:h:l~~;;;:d~:~'. 
brane of the mastoid cells. As the vessels of these cells anas-

;\~ifu0~be t~~~~1!1 of l~h:r:~~~:s:~~stt:r~h~~:t~i~o~o 0d~~b~s ~h~~ 
by local bleeding behind t'i'ic car a temporary depletion of the 

~~!~~~s.~;s~~~~~;~~1t~et~~~~~ill~t~ ~Ac~~~~e 0f n~~1~t,t~:,Yc~~; 
remark that in this form of inflammation of the middle ear the 
pain in the region of the mastoid process rarely reaches so high 
n degree as it does in the acute purulent per!orativc form, and 
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that local bleeding must, therefore, much less frequently be re
sorted to than in the latter form. 

Local bleeding is effected either by leeches or by Heurtcloup's 
artificial leech. The number of leeches to be ctppljed depends 

~Z~s~;';Zi~~ ;;~h~i~~~l~~tof \~i~J~'~r~~\;'~~c 0i~e~~~s "~~' ~'~~ 
applied in adults and strong people, only one to two shou!cl be 
applied in the case of weakly anrornic patients, and in children 
raTcly more than one leech. As unpleasant mistakes frequently 
occm· in practice, a few hints on the application of leeches may 

fi~!n~es 0~ft ~~/~~~t~~n/;)~\,c t~~-~~l~;u!~t'i~~~l1~1:u~~ 0!~;:;:;v\~1~ 
f,~~t t~f w,~ts t~:~~,~~ t~~;~=~h~~h~~~vf~c b~h~p~i~~~ i:;r~~~~~~li1~~ 
will be found so far in front of the tragus as to render it im-

~f;~~~~Jet~~a;y~1ia~~~g1~~~{~yof ~h~d'~~~~~~ ~J:o t~:~ b~'~lo~:d 
;,'.~~ei~~~i~~ 'j'.,?~~ ~,?!~~'in!1~nl0~f~;d f:~~ 'ffo\~~~ ~~o i~der to 

After the leeches have ftlten ott; tho bleeding must be allowed 
to continue for from n few minutes to a. quarter of an hour, when 
it is to be arrested. If a large vein has been opened, and the 
bleocling cannot be easily stopped, it will be nccess:try either to 
c<iuterize the leech-bite with nitrate of silver, or to stanch the 

f;0~j;~~~s bi'o atg1p~~r~~Jo~~dcle~~~~~n~l !~~~t1~~~~~ic1~p~a~:~~1'id 
depletion is rcqun·ed, and the quantity of blood to be withdmwn 
is to be exactly controlled. 

The opiruons of specialists regarding the effect of local blccd
in:;: are very clivided; while on the one hand an impo1fant 
influence upon the inflammatory process is ascribed to local 
blood-lettin~, it is on the other hand regarded as entirely super
fluous. Alt11ough it can be s:tid with certainty that the inflam
mation is not materially altered or reduced by local bleeding, in 

~\:::y~: ~~1\!~:;'~~~~\-~eb~~~~~~.i;h~a~f,~ ~: !~~~taJ~l~s~~1~c~f 
by it ; but it must be remarked that sometimes the pain even 
increases in intensity after the blood-letting, especially m weakly, 
nervous people. 

is ~~;/~~blea~ ~~-e~~ri~~~o~~;.C:tc 1~,:~~!r!~f ~d=i~~r~~f~~· ~~ 
night, such as 0·005 gra~c doses of acetate of morphia two or 
three times repeated, or, 1! this does not agree well with the patient, 
1·50 to 2·50 gramme of chloral hydi·ate in solution. In tills form 
of inflammation I have very seldom been compelled to ad-

tl',~~;:· ofutt~1~1~~~~~d ~~~}t~1~~u;:n:o¥u~:b~~h.thc neck or in 
It is necessary here to make a few remarks on the effect of 
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f~~~n:'~~ti~~~mor"ii\'~~1~f1~l! !~r. th~:~fi~~v~r ~e~t ~~~~;~ &:~ft~~ 
many cases very violent pain is quickly alleviated by the applica
tion of cold, experience teaches us that on the whole in inflam
matory affoctions of the car, cold applied to the region of the 
c:u· has a bad cffoct, as the pain is frequently only increased 
after its action. Cold, therefore, must only be resorted to experi
mentally in isolated cases, in which the pain pertinaciously con
tinues in spite of treatment, and must immediately be discontinued 
if the pain increases after its repeated application. Regarding 
the instillation of cold water, recently recommended, our ex
perience is still too scanty to fonn a judgment. But in relation 
to this I would remind the reader of Schmicclekam's experi
ment, who observed in individuals with healthy organs of hearing, 
convulsive pain in the ear and violent giddiness after an injection 
of cold water into the cxterrrnl meatus. I must also pronounce 
against the application of warm poultices, because, although 
frequently they may temporarily alleviate the pain, they increase 

~]~~ i~~~~~(~n~~;~];~~~)d t~~1aa~e~~c~~y~"I1~~i:!1!~~i~~[~~~~1Jfuii~n~ 
tion of pus is favoured by the action of wru·mth, so that a 

~~;~le~~~;J~'t;~~;~1:~ ~~fl~~:1~~t:f! ~ ~t~ ~~".-~~hy t~~"i~fi~~~~ 
mcmbrana tympani is softened, and gives way to the pressure of 
the exudation. For the s<imc reason, the introduction of hot 
rnpours into the external meatus by meru1s of paper fmmcls, 
which is often practised by l<iymcn, must be entirely discarded, 
because by the inlmcdiatc action of the hot vapours upon the 

~~~ityb~~~~ ~~~aro~~~t~ti~~~t~~~ :~)i~crt outwards still more 
Moist, warm fomentations to the region of the car, however, 

al:~r-;l~lc, 1~"J!:1v~~ve~·alif~cf~~d cli~;ae~n~~- t~~~d ~~~~e~f o~ 
~, ~p~R~~ s~~u;i:' r~~i~~:'"!r 0t~~ ~~y~;~e~~cl 2~?til'~l~,i°~u~~~~r~~ 
up with a ch-y handkerchief, and changed three or four times 
during the clay, is often of excellent service. Besides that, in my 

~~~~~~~c!, ~~Ju~h~?' ,~~~e~1;~ c:;,se~c~ew~;~fs t:ea~~ ~::t~~e~ 
all inflammatory affections of the ear accompanied by pain, the 

~~~~~~. l~~'ttoc~;n~~dp~ft~r ue,,,~110~ n~:~~ ~1il:~~~. (~l;xe~l,i~ ~r:~ 
has an excceclingly good cftect. 

Instillations of narcotic solutions and oils into the mcatus, as 
recommended in several quarters, certainly sometimes tempo
mrily alleviate the pain, but I cannot rncommcnd them, because 

~~1~L ~0ia~~11'a~~1~'.t~~ct~ebc~i:::·~'.~~c\~]'.11i;~\\k\~1;'\~0 ~1~~1~~~ 
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rid of after a long time. I employ the Ycry effectiYc instillations 
of warm water (car baths) recommended by v. Troltsch only 111 

cases in which tho exudation reaches such a high degree that, to 
judge by the appearance of the membrana tymgam (yellowish-

fo~~~tio~~s~~l~l::"~~~~~~r;~~ 'j~P~~o1b~~1if t~~ 1~:ises~w~~:~e~!~r;';; 
which the phenomena do not reach that intensity, their applica
tion may rather act detrimentally, because by maceration of the 
inflamed membrane, its softening and perforation from the inside 
towards the outside are assisted. The pain is frequently quickly 
alleviated by the insertion into the external mcatus of a plug of 
cotton-wool, of the size of a hazel nut, clipped into warm water, 
which may be hourly changed if the patient is relieved by it. 

In inflammations of a slighter degree, which are accompanied 
by moderate, not continuous pain, local bleeding or poultices arc 
not requi.rnd; narcotic embrocations in the region of the ear, 
repeated every two or three hours1 generally suffice to remove 

;!~J;~~1~y~1\~J~iJ';~~lL~;~} ~o~~~-~v~~i°in~~ct.:~,t~f~ ')k~~~e~i 
a warm narcotic oil,* and inserting it into the external oritice of 
the car. To rar.idly alleviate attacks of pain I also apply a mix
ture of olive oil and chloroform in equal proportions, of which 
twenty to thirty drops <tre dropped upon a piece of wadding of 
the size of the palm of the hand, covering the region of the ear. 
Embrocations of oil and chloroform must be avoided, because 
they frequently produce a violent acute eczema in tho external 
reg10n of the ear. 

Besides local medication for the removal of the pain, during 
the course of the disease hygienic considerations must not be 
overlooked. In clamp, cold, and stormy weather, which, accord-

~h~ ~~1axfi':,';~ni?'tt~0i~~1~\~~v~~ti~~tP!~~~~;~c~of!~~-d':f~~o~~ 
leave bis room until the reactive phenomena have completely 
disappeared. If the inflammation is combined with feverishness 
it is advisable for the patient to remain in bed, because by the 
perspiration in the uniform warmth of the bed not only wiil the 
general condition be improved, but the pain also will more 
speedily abate. To assist the perspiration a cup of tea or a de
coction of linie-blossoms is ordered, the action of which is 
increased by adding a spoonful of spirit. mindereri. (lJ<. Infus. flor. 
tilire 10·0, tu. cl.est. s. 150·0, spirit. rnindereri 5·0, syr. cart. aurant. 

~~~~- is8~1~o ~~i~:~1;a~c-:~i0~~i~e h~~~a, e~s~~s;~:~~0e~e~~~~d 
temperature and increased quickness of the. pulse; alcoholic 
liquors, by which the hyperremia of the head is aggravated, and 
smoking, by which the mucous membrane of the pharynx and of 

* 01. olivarum 10·01 acet. morph. 0 2; or ol. hyoscyam. press. lO·O, extr. laud. 
a.qnot-:.O·S. 
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the Eustachian tubes is irritated, must be specially forbidden. 
In case of sore throat the use of an astringent gargle ( decoction 
of marsh mallow with alum and addition of tinct. opii) is advis
able. I have repe<ttcclly observed an increase of the pain after 
warm baths, wluch are recommended by others. 

We will now describe the treatment of the disturbances of 

~h~';~~dl~h!~~~ ~~~de;~~ ~s:1a'is~~~;-~te0~~~!~;m~~~~fl~~~tio~f 
I lrnYe already remarked that at the commencement of the 
inflammation, in the case of great congestion and violent ll-ritatirn 
phenomena, there is frequently only a moderntc de15ree of deaf
ness, and th<tt often the hardness of hearing rap1clly increases 
only when the actirn symptoms decrease, this bemg due partly 

;~;~~,~~:~:~~hi~~~~~et;~~d:~~~i" bj1i~p~~~e~~i~~ ~0f ctf1~n~~1sst~~ 
chian tube. In the commencement of the disease, therefore, no 
indication for propelling ai1· into the tympanic cavity exists. 
And I cannot subscribe to V. Troltscb's rroposal to commcnco 

b~~~~~:! ~~ !~ti~~r~a;!, ~;:~~.~\~1gi1~o ~~1;c~·fef1~~~1~l~~o~~~i!o~·~j 
the irritation arc mostly increased by a sudden increase of 

ti~~~~ :r ~t~ t~:~,a~~dc~;;,t{ia~i~~ "\11~r~~~~~~~,~~,~~t'~1~f~ 
good for the beginning of the inflammation, by no means for 
the later stage of secretion. From my experience I can affirm 
that it is inadvisable t_o inflate as long as there is great pain in 
the car, and that it is only after the act1rn phenomena have 

~h~s'i~t~~fu~t~~fiic~fd~~~:~:~siJ10/~'irhi~~1~~t~1:i~~l~~!.-1~~cf~i~'. 
able to effect tho pcrmeabiLity of the Eustachian tube and the 
removal or re-absorption of the secretion. But in cases in which 
at the first onset a rapid and considerable hardness of bearing 

~h~s:o~~tb0~":;b~e~~epl~~~cl~~1~fi,;~k:ifi:~fd~~~ ~~a~}~~:~ th~~ 
sometimes even a decrease of the pain is observed. 

With regard to the method of inflation to be employed, I must, 
for previously stated reasons (p. 157), pronounce against the per-

~~~~::t~=n~~ t~~ :i;~s~c~!~ s~:O)f{~~~0oft fh~h~~~~·~s 8~0:~~~1~~ ~} 
the Eustachian tube, the resistance in the canal can rarely be 
overcome by this experiment, and also because the already 

f;~:.~~~lb~e~l~~:n~~~ti:fl~f't~:t~-~~sel; ~~etb~i~~d,e~h:h~sb~ 
consequence of the exr1ratory effort. 

In the great majority of cases of acute inflammation of the 
middle car under treatment the absorption of the discharged 

~f 1~~;~ti~~'~:~ oV1hci~~i~11;:~:~ft'~c~~~f b;0:\l~t\~,:·t;s;:~l:~1:i1~d~ 
17 
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taking for granted that no chano-es in the middle car have 
existed before the appearance of the inflammo,tion, or that the 
?Ure is. not prev.ented by conditions J'reviously enumerated. It 
1s on! y m exceedingly rare cases tho,t it 1s necesso,ry to mo,ko tho 
Eustachian tube permeable by catheterism, tho resistance in the 
canal caused by the swelling being so considerable tho,t my 
method does not suffice to overcome the obstruction. In those 

~v~~s, s~IBc~:~·~ ~~r::~~ ~t~s ~~:;R~~ti~~n~f ;~; t~~t~~t ~~tl:~ 
terism is to be avoided, because by the immediate contact of the 
instrnment with the inflamed mucous membrane the swelling is 

~~~~~'::~ctbi ;~: :~~~~~'t~ife s~~.i~ati~1;hh·o%~h~~u~~:~~a~ 
tube to the tympanum. 

be I!~s 1y!jn;,r;~~~~~ t~f d:;r~i~~~~le i~i1~R::s!:t\'~~v!~~;~~hon,;.~ 
alreaJy ment10ned, the reaction in the tympanic cavity may be 
increased by a sudden additional pressure, and therefore, espe
cially at the beginning of the local treatment, only weak currents 

~!h~·~ ~~~~ ~er:fa:~~ s~~e~~~~~~ t~~f;i~ff~~~~e;iif{,:~~v~:~i'~~: 
!late air with the mouth also in the acute catarrhs of the tym-

h~~~c r~l:~~d, i~,;J~~f!;:,::t~JY tfe~~~~~~v~~~hs\'v~c:"o1Zyt~llg1h~ 
lessened in the beginning of the affection, rapidly decreases in 
consequence of the effusion. At this stage currents of air, pro-

~~~fs~bk~t~ec~:~s~~ i~re:~~~=qt~~~e t~~ ;kcb~'l~~:;~~\~hi~h ~~~ 
membrana tympani is subjected by the powerful cmrent of air, 
sometimes the infl.,,mmatory phenomena which had already dis
appeared return.:• My subsequent experience has hardly altered 
my views on this subject, even though I must now assume that 
it is not al ways the case that the pain in the ear, arisin? after 
powerful_ inflation, is the consequence of an increase in the in
flammat10n. 

Shortly after the pain has ceased it is therefore advisable to 
inflate either with the mouth or with the inflating-bag, increa.sino
the /1ressure gradually by com\ressinf it with two, three, four, o,na 

~i':pfy ~~ebl~~J:~ ~~l~~i no::wl~h1'~~:;~)'.~rfr~~~lC~~ai~~~f~~ 
of my method, proposed by me, to close the pharynx downwards 
by 8rononncing a word of several syllables, as Konig or Vac"'i"" 

f~~m~d.ir \\ibre~e~:e~:e U:~te~~l;r ~!::;I~gs~~1f~g0fo;'~h~0';::t~ pt~:~ 
permeability of tho canal may also be effected in adults by this 
modification. In cases where the tube is greatly swollen, and 

* I ha.ve here quoted verbally this view, expressed by me nine years ago, because 
recently exactly the same has been published as something new, and alleged to be 
opposed to my opinion. 
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there is a copious accumulation of secretion in the tympanic 
cavity, this moditication does not suffice even with children, for 
the air will enter the t;1npanum with the necessary force only 
during the act of swallowing, effecting a striking improvement in 
the hearing, which was not observable dnring phonation. Accord-

}~fi;0ofl~h~~~~~:h~0~~dd u:i!~u~es~~~~J~~~~i~;~ ~f ~1],~ ~~dl~ 
car, when the tubes are only moderately swollen, even a very low 
pressmc, which can be exactly measnred by Hartmann's compres
sion apparatus, will suffice to effect the entrance of air through 
the tubes.• 

Injections of medicated solutions through the Eustachian tube 
into the tympanic cavity arc, according to my experience, posi
tively injurious in the inflammatory form; they not only retard 
the subsidence of the inflammation, but frequently cause an 
increase of the inflammatory process. 

The striking improvement in hearing which is often observed 
imme<licttcly after air has been propelled for the first time 
partially disappears again the next day, when the secretion con
tinues unabated. Only when the increase in the hearing-distance, 
which has been effected by inflation, remains ahnost constant after 
twenty-four hours, or, indeed, even increases, n.re we justified in 
concluding that the exudation is decidedly decreasing; and while 
at first ail· was propelled daily, from the time that the impro,·cmcnt 

~cl~1~~~·~r:ie~e~l~;.e~h~~r~1~l~~~e~/thi~~h~l~y1,~~;~J ~~ i"rt~¥1 ~~~ 
some time only once a week; but the application must not be 

l1~~p~~!~;~!~fai~~~{ ~;t~~;~i~~~h~~e~~.;~~1 tT~~eeff~~·~~~ i~fl~~ 
tion is, however, not confined to the removal of deafness alone, 
the other subjective symptoms '1lso, the hel\vincss ancl fulness in 
the e'1r, the subjective noises, and the numbness of the head 
disappearing more or less rapidly; sometimes even '1ftcr a com
plete return to the normal state an unpleasant smacking noise in 
the ear when swallowing will remain. 

In conclusion, I will refer here to paraccntesis of the mcmbrana 
tympani, as recommended by some aural surgeons in intlam
mat10ns of the middle car, accompanied by congestion and swelling 
of the membrane. 

thf;~ e~~~~i~~1nt~ itl,~=~i~~.~~ ~1"~fi'.~~~~!~l~1~f t th~·~~·~~~c:a~'.· 
for I 1have repeatedly observed in " bilateral '1ftection that a 
Jingering muco-purulent discharge took place from the ear which 

~: ~~~f~;:ied~'th~1~u: t~~dot~;:;,;f~t~nr~!~~~bt~h~e~~:s~f 71~~ 
hcann~-power were effected much more speedily by inflation 
accordmg to my method. 

• A.j'. 0. vol. :ll.ii i.p.10. 
17- 2 
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Paracentesis is only to be recommended in those cases* in 

;~:fu~a;!~ 'lf P11k~j~\~ ~~c~~~~; nth:·~f~~~a ,!k'!~n~·~ll~~~~l~~g;~: 
discolouration of the membrane has taken place at the p01nt where 

~~~~a~dsto~u~ff~d ~~:~'i;~'.!e~1~1°i1~:~h~~e a ~~:~cl b·~~ ~~~~~~gy~:; 
severe, and has not been remowcl by the above-mentioned apph-

r::~~~~t1/f~~~ t:e~u~~~s~~~i~1\~·i&aii~s 0/;~~e~~~~'l!n~~ ~:~0~tk~; 
cases, however, it is permanently removed. If the swollen 
dermic layer alone is incised, a slight serous, sanious discharge 
takes place, and on the following days a moderate secretion of 
purulent matter on the rnernbrana tympani, after the speedy 
disappearance of which dry epidermic scales will be observed to 
peel off the membrane. Only in a very few instances have I seen 
no suppuration come on after incision of the membrane. If all 
the layers of the membrane have been severed, a mueo-purulent 
or purulent discharge soon commences, and the secretion can be 
remo>ecl from the tympanic cavity into the external meatus 
through the orifice in the membrane by means of inflation. But 

:~~~v:~l~ .8i~~:~~~,~~~ei~8te~~'.·~n~e:~~~i~~~ill b0

e f~~';;';,j"~lfu·o~~~ t~! 
incision even by mflation, which moreover is very difficult in such 
cases, until, after a clay or two, the exudation becomes more fluid. 
Paracentesis gives unfavourable results in scrofulous, weak pn.tients, 
in whom, according to my experience, n. very lingering chronic 
suppuration of the midclle car, with its consequences, frequently 
develops after the operation. 

2. Catan·h of the illiddle Em· (Otitis 1.fedia CatmThalis). 

The inflammatory affections of the middle ear, which are 
clinically comprised in the a1.i\ellation 'catarrhs of the miclcllc car,' 

::U~~~~,az~~~~,~1d1~~~;,1~:,,Ji~~ ;,£0
tl:'e 

0~~~~!sr:~~~~~~ehll'tb~ 
middle ear, and by the secretion of a clear, serous fluid, or of a 
viscid, sticky, mucous exudation into that cavity. They mostly 
run their course without marked active symptoms, and without 
disturbance of the continuity of the membrana tympani, and end 
in a cure by subsidence of the changes,t or in the clcvclopmcnt of 
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does not run a typical course, such as is tho case with avutc 
otitis media. But the catarrhal condition may be considered as 
cln·onic if the exudation has existed for seYeral months, or il; by 

~[,~":J;d <l:;:ri;!~t:;1 ~~:ngb:e~·~e~h~n~;m;ra~~;{.~;''~} \':;~ 
dumtion. 

In the sero-mucous catarrhs, the affection of the mucous mem
brane does not always extend over the whole surface of the 
middle ear; but the swelling and hypersecretion may remain con
fined to the lower portion of the Eustachian tube without altera
tion of the mucous membrane of the tympanic cavity during the 
whole course of the affection when not of long duration. The 
occurrence of such rtffoctions of the middle ear, commonly called 
catarrhs of the tube, has been ascertained by experience. In 
them there is generally more or less swelling, with increased 
secretion, which occur in the course of acute or chronic nnso
pharyngeal catarrhs (less frequently primarily), at the ostium 
pharyngeum tubro, and spread for some distance into the canal. 
We know that many persons are affected with a slight catarrh of 

f!~ei~f~;~~.~:t~~id% 0{i,!hhe":a·,t~~~inth~~ ~h~~ h:~'/ at1~~c~~J: 
ingly unpleasant sensation of fulness and pressure, as well as 
of a violent gurgling (rattling in the tube) in the ear, when they 
blow their nose, phenomena which arc mostly unaccompanied 
by any noticeable deafness or changes in the membrana t)onpani, 
and which disappear again when the cold in the hcacl passes off. 

~~:~t:;hl~1~ t:;b':~e~o:b~1~8 :~itl;h;r::;~:.~!~~3l~~ l:r~1:~ 0~.:!~ 
a.nd considerable deafness, may continue, without simultaneous 
disease of the mucous membrane of the tyrnpanic crwity, though 
it generally leads after a lcngthcnccl duration to pathological 
alterations in the latter. 

In the affections, however, which are accomprmiecl by great 

~·~~~::s c~n~:~~~g~f~h~n:~~~;rn~f ;;1~a~~'."~~~1\vti~~ ~~~ 
generally called 'chronic catarrhs of the tube,' especially common 
in childhood, the disease is by uo means confined to that portion of 
the tube, but is, as a rule, spread over the whole mucous membrane 
of the middle ear. The so-callee! 'chronic catarrhs of the tube,' 
therefore, cannot be separated from the cln·onic catarrhs of the 
middle ear, ancl this term can only be employed if in a giYen 
case it is intended to denote gi·eat swelling and impermeability 
of the tube. 

Appeamnce of the Membl'ctno Tympcini.-The appearance of 
the membraua tympani in the sero-mucous catarrhs of the middle 

~f.rth~es:lf!~t~~'.1~:,~j~et~~· ~~~ic~.:;Pe~.~,Fc~;t~f ~;~et~~~~~~~~:. 
ancl again on the degree and the duration of the impermeability 
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of the Eustachian tube, on the quantity, character, and colour 
of the exudation, and on the arnotmt of blood-supply in the 
mucous membrane of the tyrnpanic cavity. 

tio~V~f~e~~~s ~~%~::~t~s ~~~~::t,~s i~r~~~p~~:;a~~ c~~.i~~~~~aj 
fu-st observed and described,* can be distii1guished by a peculiar 

~~~~~:~~a~~ ~\hc0dc~~:1rl~nt~~~·r;~~~~}'\J;:n t%.~~~i:~~~f~~ 
its level being sharply defined from the air-filled part of the 

ty~h~1J~~ ~ycl:!~~c~tiott~~:h~h~~~~~etimes dark-grey or black, 
like a. hair stretched across the membrane, sometimes shining 
white (Fig. 87), extends either in a curve, slightly concave 
upwards, passing from before backwards, or is stretched straight 

Fm. 87.-AccuMULATION o~· 1•1,urn 
EFFUSION lN THE Jr.:n:mon PORTION 
o~· THE Tn!PANIO CAVITY, MARKED BY 
A BRIOHT LINE. IN A Yomw \VOMAN 
IN THE COURSE OF A SE\"ERE COLD IN 

TnE HEAD. CURE nr POLITZERIZA-

Fm. 88.-AccutiwLATION o~· E.-rus1os rN 
·rm: IN~'ElllOR PORTION Ot' THE Tn1-
PANIC CAn1'\'. TUE LINE OF TU& 
Fi.um LE\'EL IS CURVED AND WAVY. 

IN A WOMAN 40 YEARS OF ACE AND 
SYPHJLT1'TC. REUOVALOF THE ExuoA
TIO!\' BY PARAC£STESIS. 

~~';\~~;~; (Fr;b~~)'~· ~'.· ~t~0fi~ia ~~~;"b~si,~~;,~<l~ft~rkv~ll~:~ 
which, commencing at the inferior extremity of the handle of the 

~~~~~!~~~v~~~c~0i:n:~;~j ,:fr~ ;t:!~~~~ 0,~];:~tuthe~!if~ 9~2J;~~ 
stght quantity of ftuicl in tl1e tympanic cavity. Frequently the 
line of fluid level is visible only in front of the handle (Fig. 91) 
or only behind it, or it may be that it is seen only under a 

f:~:l~f ~t~t. fhJJ°is c~~~k ~n~h~eu:,0~~~~~o;~t\'1~~ii ~~o;t;~~ 
lighter and grey. 

If such lines can be observed on the membrnna tympani, the 
diagnosis of accumulation of secretion is materially supported 
by the change in the position of the line, if the head is inclined 

* Diagnofle mul Therapie del' A 11.qamrn.lw19 serii.m· Fliissigkeit in der Trommelltbhle. 
IV. 1lleil. Woclten.~cltr. 1867; Uebe1· beiceyliclte exsudate in der 'l'rommelltii!de. 
W. med. Pre1JSe,I86!). 
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either forwards or backwards. Especially when the secretion is 
liquid, the change in the position of the line will be very rapid, 
as the fluid, when the position of the head is changed, flows 
towards the deepest portions of the tymp:mic cavity (Fig. 89) 
just as in the water-level. If the exudation is tough and 
mucous, the line as a. rn1c changes its position either very 
slowly or not at all 

If the level of the exudation reaches the superior portion of 
the tympanic cavity, the line of demarcation will be wanting, 
because in that case the fluid covers the whole inner surface of 
the membrana tympani, and the exudation can only be distin-

Fm. 89. - CHA!\GE oF 
POSITION OF THE LINE 
OF TUE }~LUID LEVEL OF 
THE EXUDATIO!'.' DY IN· 
CLINIXG TilE BEAD BACK· 
WARDS. J N 'HIE SAME 
'VmJAN. 

FIG. 90.-AccuMULATION 
OF A SLIGllT QUANTl'r\' 
01.- EXUDATION IN TIIE 
J:uERlOR PORTIO:-< OF 
'l'IlE T\'l'JPAl'fTC CAVITY. 
Tim LEV£L o~· TnE Ex
UDATION JS BOUNDED DY 
2 LINES MEETI!\G A'r TUE 
HA."'<DLEOFTllE)IALLEUS. 
Ix A:MA-SWITllANAcuTE 
CATAHRH OF THF. NASO· 
PHARYNX. CUR"E lN 3 
DAYS A.t~rER THE APPLI· 
CA1'10N 01'' ) I\' i\IETllOD. 

Fm. 91.-Accm.rnLATION 
OF A CONSrD£RABLE 
QUA}ITITYOFEXUDATION. 
'l'uE LINE OF Til.E FLUID 
LE\'EL IS ONLY VISIBLE 
IN FROSTOl<'TIU: BANDLE 
OF TlIE 1fALLEUS. J N A 
'MAN WITH A CJTRO.!'i'JC 
CATARRH OF TUE NASO· 
PHARYNX. REMOVAL OF 
THEEXUDATlONBYPARA· 
CE!S'TESJS OF THEM.EM· 
BJL.\NA Tnr:PANJ. 

guished by the peculiar colour of the membrane. For the 
normal tint of the membrane appears in this instance more pro
nounced and deeper, and its grey colour has more or less of a 
greenish-yellow hue.* This reflection, which is caused by the 
yellow-wine colour of the exudation, is most strongly pronounced 
behind the umbo, in the region of the promontory, and it is so 
decidedly differcm from the appearance of the normal mem
bnuie that from it alone the diagnosis of accumulation of serous 

• The yellowish·green hue of the secretion will be noticed particularly plainly if 
the mcmbrana tympani is illuminated by the light of the sun (Lucae) or that of a 
petroleum lamp. The line of the level of the fluid as well as the grey and light out. 
lines of the air-bubbles can very distinctly be seen1 if the illuminated membrane is 
magnified by a lens fastened behind the reflecting mirror, or if it is examined with 
Brunton's ear speculum, modified by Hassenstein (manufactured by J. Leiter in 
Vienna.), or with Auerbach's speculum (p. 93). 
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:·a5~~1tinous mucous masses in the tympanic casity may be 

If the mucous membrane of the promontory is very hyperromic, 
to the yellow colour of the exudation will be added a reddish 
hue, and hence the mcmbrana tympani will sometimes have a 
brick-reel appearance. In all these instances the lustre of the 

i~:C~;h':o~~ ~h~~~fy t.i£::<le~h:i1n tibe ~:'!1:1 ~[az!'e malleus 
The changes wluch are observed in the above appearances of 

Fw. 92.-FROTHV SECRETIO::-< rn THE 
TYMPANIC CAVJTY Ail'l'ER INFLATION 
IN A CASE OF ACCUMULATlON OF 
SEROUS FLum. 1~ A p ATIENT WITII 
AN ACUTE CATARRH OF TIU; N .... so-

FIG. 93.-HEMISPllERlCAL IlULGU.-0-0UT 
OFTIIE POSTERIOR SUPERIOR PORTION 
01'' THE JHnJBRANA TYMPANI DY 
YELLOWISH EXUDATION. IN A .MA.;"i 
WHO DURL'W A COLD rs THE HEAD 
WITU SLIGHT INFLAMMATORY SYJIU'
TOMS CONTRACTED A CATARRITAL DIS
CHARGE IS TUE MIDDLE EAR. CURB 
IN 2 \VEEKS BY POLITZERIZATION. 

the membrana tympani immediately after inflation are Yery 
interesting. If the exudation is serous, and the membrane 
remains transparent after the air has entered the tympanic cavity, 
the froth produced by the current of air can be plainly seen 
through the membrane, a number of dark or lustrous well-de
fined rings becoming visible, which change their locality when 

:!:li:t:1/~lt~;:~t f~~s5~~e~ t~ipclfe~l (1~1g.i 1~2~ve~oi':~t~~~sin;:~ 
the anterior inferior margin of the field of view, one or more air
bubbles will be seen to enter, which slowly or more rapiclly pass 
upwards out of sight.t 

The air-bubbles which have appeared in the secretion are, 
however, only visible if the membrana tympani retains its trans-

• The yellow hue is wanting in those rare cases in which the exudation is com
pletely colourless. 

t The occurrence of visible mucous bubbles, such as were first described by 
v. TrOltsch, I have frequently observed, especially in children suffering from catarrh 
or the middle ear due to a. severe cold in the head or to inflammation of the tonsil:;, 
and in whom the secretion had probably a.ssumed its frothy character in consequence 
of the entr1mce of air into the tympanic cadty while blowing the nose. 
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fo~~~~c~~n~{t~~rc~~~~;(0~wa~~e'b;'~i~~· c\~s~;~~c:;f ~h~ ~:,~~.1'i1:~;~~ 
~~~::d~J'~~~~dv t~~t~~~:~!-~i;,r~ytl~~:~:~~i~;k:h~l'l~~l\'~~~i~:~sd~: 
posited in the tympan.ic cavity to be invisible. 

But, on the other hand, not unfrequently, in cases in which the 

~{fensch~~~~~~~l~~\~ti~~;!a~~~:!ioo~ '~~e e~~~,1'~t1~~c;;~rr;:01~l~~~; 
seen only after iufliition. For the line of fluid level, which was 
formerly invisible, often comes immediately into view, or the 
yellow colour of the membrane becomes more pronounced, or 
mstead of tho dark-yellow appearance, a light sulphur colour 
prevails in cases of mucous or sero-mucous secretion; or lastly, 

~kfn!c~r:~r cl~~l~~ri~~· ~i:;:~r~~~c~f o~h~on~~~~cr~~~·et~k~~11~ 
bulged forward hcmisphericafly, and the yellowish exudation, 
shining through the bulged-out portion, becomes plainly visible. 

Even though in cases of accumulation of serous or mucous 
exudation in the midcllc ear, the membrana t)'npani generally 
presents no material change of curvature, or appears forced inwards,. 
there arc other rare cases in which the membrane is partially 
bulged forward by the accumulated exudation. It is as a rule 
the posterior half of the membrane which is bulged out as a. 
blister-like or semi-globular, pale-yellow swelling (Fig. 93), (Sch
wartze, Zaufal). The communication of these swellings with 

~t0t~~~~i~rda~:~;;.~~~f.c b~f~~1fol~fi'~t~~~~ ,;t~;·a&~ ~~;a~~dm~h~ 
~;~~l~~d1~iu~\,b~oJ~~~ly ~~;:~l~i:~ce~r~ymt!~y ~~~~~~a~l· ~~;~~:~ 
accmnulation of secretion in the tympanic cavity which do not 
cause a bulging of the mcmbrana tympani, an inflammatory con
cl.ition of the membrane and disintegration of its tissue must be 
looked upon as factors, over and aboYe mere pressure, in the 
causation of these bulgings. This is confirmed by the fact that 
such conditions are usually accompanied during their develop
ment by moderately actiYe symptoms, which are as a rule wanting 
in tho more common accumulation of secretion.* 

• Such bubble-shaped bulgings, which in their deYelopment are generally accom
panied by more or les.s acute symptoms, occur not only in recent but also frequently 

~h~~~0t~~cn~ttti~~~~~~~s a~e~~v~~~ ii~:~~1::::~~~ ~~~~rirhc~~~~~~~hoa~fi: ~1~~~r~~d~~;~ 
versti, occur most frequently in children in whom the phenomena. of an acute in-

:~~~:g:t~~~o1~h~s~n::-eie~~~~~c~~!6~a~rr~~e F~t:~~is ~~~:o~v~~~~et~~it~~mJ!J:8 isaf,~ 
many books described along with recent sero-mucous catarrhs as pathological forms 
of a similar kind. An examination of the principal points of distinction between 

:!~:~:~~~~~~:~:i::i::~::;~~~:~~::~'~S!~·:~f :~&·~~~~i2:~:;~~;!i/:~~: 
a. clear serous fluid, or a. transparent colloid mucous mass; acute symptoms are either 
a.bsent or slight; the dL.;case nms a. slow course, and the exudation is absorbed with 
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The aboYe-describcd Yariations in the appearance of the mem
brana tympani are seen with s}ecial clearness when the membrane 

~cc~~:~f~~i~~\r F~~~d~~i~~· ;~~'~ev;[• ~ees~ ~~1~cl~i~n~f ~~t0b~ 
~~,~~~t ~~~erm:i~;=~~n~~vu~N c~~~~%e ';P,;'1\:~ ~l::ht~~nd!~~~~; 
of opacity, it is sometimes possible to illuminate the membrane 
by inteuse light, so that the exudation can be distinguished by 
its yellowish hue, or by the dark or lustrous line of its level 
becoming visible ; in cases of greater opacities, however, tho 
presence of free exudation in the middle ear cannot be ascer
tained by inseection. The statement, that in such cases eYcn 

~~~~fze~1~~t~~~~t~~a~i~~~~~\~~o:.~~~ h~~:v~t~~o0:e~~:~o~£r~~ 
for, on the one hand, the rattling noises orig'inating in tho 
Eustachian tube arc heard as distinctly as if they had taken 
origin in the tympanic crtvity, and, on the other hand, no rattling 
noises mrty be heard, if tough, viscid mucus has accumulated in 
that cavity. Tho results of auscultation, therefore, will only 
render the presence of free exudation in the middle car probable 
when taken in connection with other symptoms, such as great 
swelling of the mucous membrnne of the naso-pharynx and of 
tho Eustachian tube, great fluctuations in the hearing-distance, 
a striking imprornment in the hearing after infln.tion, etc. ; posi
ti1•e proof can, however, only be giYen by pamcentesis. That in 

t~~o1~~ucl~~·el~~~cd1:n~~licci~~~:~~:ib~cf~~l~:~eo0t;s d~~~~i~s ~~f~~! 
membrane take place, which remain after a cure has been effected, 
has alrertdy been mentioned. More frequently, however, opacities, 
either circumscribed or extending OYer the whole membrane, 
occur in the adhesirn processes which arc developed from chronic 
catarrhs, and are accompanied by permanent hcnrmg-disturbanccs; 

~~~c:~~e~·~fe~~il o~ t~1~ :~~~~'iJo~pani in this form we will 
With regard to the curvatme of the membrana tympani and 

}~~~~s!;;~~i~[i thi~ 1~~~~~~ ~~s~~~ ~~~le~'~· :;o;i"~afa~<i'd~~-i~;i~1~ 
from the normal state exists; but after the c<Ltarrh has persisted 
for a long tin1e, when the Eustachian tube is impermeable, the 
membrane is forced inwards by tho excess of the external air-

~~~~~~~~i~~~~~~ 
l!hall sec, also hiwc a decided inffuence upon the treatment to be employed. 
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prcssmc, and the membrane assumes an appearance which might 

~~1iili'~~;e~~~~~~~~;l ~ tt~a~~~~e(~~i~al~da~~~~~rl;· ~f~1:i~~=tr 
First of all, the abnormal position of tho handle of the malleus 

o:i the hi,,hly concave membrane will catch tho eye (Fig. 94). It 
''/'pears strongly inclined illwards and backwards, <md apparently 
s 10rtened (v. Troltseh), while the short process projects outwards 
like a small white, pointed cone. 

In consequence of t~e~s e~£°~~~!v~a1ll~~1~~~~~r~{ !~:y ~~-~~!:~~ 
~fl~~1~v~e~b~~:!~~x~~:1'!;ug~!0~!e~~~~r~ 
process towards the superior portion (Figs. 
94 and 95). The most important of these 
is the strongly pronounced posterior fold of 
the membrana tympaui, which in the form 

~~t:~d~it~~b~::d:1~iilise~r~~~~:rrt1~:!~t 
or in a semicircle, and forms an acute angle 

1~::4~~~;~~~~~:~~; b!~t;~~8h:~g1do~m~~:ds1.~alleus, opening 
'Tm: EosTAcmA~ TunE The mward curvature of the membrane 
AND oF THE Tn11PANrc in this instance is rarely uniform. As the 

~£~;~~~~~0Y1i€~~1~~ ;~~~;:i~ryor°ft~:e a~~11!~tl~~i~n t~p~~~ul~~ 
!v~~{uFr~;:h~~~~:~t~ ~~~=\~~~·~h:~~1;~r~i'c;~~~·io1~~~h~ 1:;~~~isJ; 
T1suED FOR SEVERAL forced mwards more strongly by the ex.-

WEEK~. ~~~ll~l i~rtb~es~~~~~·i~~h~~erf~~~d~~~=~ra~t,°~ 
~~;';,%r:i!'.~c~~,,;p~~1~ a~~s~~L~~~ ~~n t~: Ji=~~;t~i~e~lu~~e a 

0Jn!~~ 
lustrous stria, visible in that situation (Fig. 9+). Besides this 

~l~~:'~;s :,;~~ ~f i!~~~. U:,0~~;il0t~~!gef!"~.~11~~ti~~ 1~t~;h~f ,~~11 
also be found close in front of tlie inferior extremity of the 
handle of the malleus. The colour of the membrane 1s a dark, 
foll-bodied grey (yellowish-grey ill the case of exudation), mixed 
with a violet or reddish tinge, dependent on the illtensity of the 
redness of the inner wall of the tympanic cavity shinillg thi.·otwh. 

After a long duration of the catarrh, partial thinnillgs of the 
membrane in one or more places, rarely in the anterior half, 
oftener in the posterior half, frequently take place. These partial 
thinnings, caused by the external air-pressure, are very similar 
to the cicatrices which close the orifices of perforations. They 

* If the inclination of the handle of the ma.lleus is very great, it is not unfrequently 
hi<lden by the po!terior haH of the membrane, in which case the posterior fold may be 
mista.kenfortheba.ndle, 
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~~~e t::"~~~:er~fte~~~~n~h:f'~~h~~~nt'.\,de~i~~;~~:!on;rt"it~h:~u~~ 
lines of &ese depressions are generally sharply Jefined towards 

i:~ s!~: ~~:0~:~~ns~fa~!he1i/i~h~r~h";;.em::~:r1ia:~~.:~;!~~ 
of this kind in the membrane, they will present the appearance 
of facets. The freqnent occurrence of thinning of the posterior 

~\~)di:; 2~~~~~~~. i~txt~~in;~rtf!n t~f ~i~~h~~;~~~'.:::,e ~fdittl)~ 
thinnea and forced inwards to such an extent that it comes into 
contact with portions of the inner wall of the tympanic caYity, 
the long crus of the incus and the hosterior crus of the stapes w!U 

~~g~1l:~ !:,~dl p~~~u~:r~~1:e, 0to1~d~a~~:a~s trla~~~.(~~~;~ 
of the membrane (Fig. 97). And if the membrane is also in 
contact with the promontory, the latter will be distinguished °" 
a \'f~t:~':b~:~;~~ ~~~~:f,"fo~·~~~·e;,~~~cl~ i~~~~~~~ence of the 
impermeability of the Eustachian tube, presents an important 
diagnostic apl'earance before and after in!btion when examined 
by means o! Sieglc's speculum (vicle p. 103). For if in a case of 
impermeability of the tube the air in the extern"! me'1tus is 
alternately condensed and rarefied by means of a pneumatic 

~'~~~~~~ibie0;~~ ~o'::'.rho~~~~;, :0:\~:t~ietfs\nn,:d:~~~:'eab\~ ~~ 
~l~~ :ti~~~!~~l ~~ehy g:~:~.?~h~~l ~~ cx~e;~;'.:~i ~t:~b~iir' ~: 
~~::~~etr~h~u~igt~~re:,~~i~t~i~f' ;hi:~n~l~g~.~~e v::to~~u:ilald~~ 
is that the external surface of the membrane is overweighted by 
the atmospheric pressure; the fact that its mobility after infla
tion exceeds that of the normal state, however, is a consequence 
of the slackening of the membrane, caused by the long-con
tinued pressure, which makes it more easily movable. 

If the mcmbr:me is curved in wards, a remarkable change takes 
place u1 its :tppearance immediately after inflation. Tho handle 
of the malleus (Fig. 95), ch·awn obliquely inwards ancl backwards, 
returns nearly to its normal positiou (Fig. 9G); its vesse1' 
generally become greatly injected,* tho short arocess of the 

:;}a~~~1s1~~m~'.~~e 1f:s ak~~s~ct~~~pl~~el ~h:bli~~~:teJ°"i~·i~~~~: 
quence of the great bulging out of the expanded membrane, the 

• The injection of the vessels of the handle of the malleus, which takes place im· 
mediately after the application of my method or after cathcterism, must not be attri· 
buted to :m irritation of the membrana tympani c.i.used by the jerking action of th e 

~~~~~1!:~ ~~r ihe 
1~~:l(tr:.hb; ;\~~1c~~~~e bai:tr:i:n~h~cl~~i~! ~~et~:s~~:s~1~rt!h:h~~:1~11; 

the external uicatus are suddenly changed {bend of the membrane), and a temporal") 
.sta.gu:i.tion in the veins of the handle takes place. 
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ncss, and pressure in the car, similar to that felt when a little 
water remains in the car after a bath. This sensation, which 

lio~~J(7.nct\: o~c•;r,~'~f,~~1;i~~t~f ~l~~nJ.~ti~~' ~n~la~~ ~\~-~d~~ee~f 
S11•clling and impermeability of the Eustachian tube, so that the 
more trifling the swelling and deafness, the grcn.tcr is the sensa
tion of fulncss, which is generally completely wanting when the 
tube is quite impermeable.• 

An important though not a constant symptom, to which I was 
the first to draw attention, and which is most frequently observed 
in recent catarrhs, is the sensation as if a body were moving to 

Fw. 97.-J\rrEARANCE OF TITE MEU· Fw. 9S.-Co::-mrr1oxoFTllEMErirBRANE 

BRANA 'l'Dll'ANI Hi A YOUNG 1\JAN, IN TIJE $A:\1E PATIEXT IMMEDIATELY 

17 YEAH:-:i m· ACE, WllO SUFFERED AFTER h ' FLATIO!o' . 

l FORS YE.\RS •·ROM C1moN1C CATARIUI 
OF THY. MIDULlt EAR ; N ASO·PHA· 
nv..-GEAf, CATARRH WlTH OUEAT 

l-iWELLl!>00•'1'UEl\Iccocs.hlEl\IBRANE 
ov TUE l~l'ST,\<.'lllA::" TunE. UY.At!· 

I"(; l)J!;TANCE AL:\lOST NORltAL AFTER 

I hrLATION DY" MY METHOD. 

and fro in the ear, when the position of the head is changed, a 

~~0,'.~l1lio~~,:~~';bi~"tl~1.~~;~), ~l~~,.~~;~~-~n:iz~m~~im0Ii·0the0~;!~ 
branc is opaque, the presence of free exudation in tho midclle car 
may with probability be inferred from this symptom. 

Subjective bearing-sensations in the secretive forms of catarrh 
nrc not constant, but usually intermittent. They frequently occur 

~~~~1:d1L/~ s~::J~!nwJ~~~~;!o i~~~~sh~~,~~~":n'~f~J":.~;~:~~ j~~~~~ 
rapidly, when an improvement in the hearing takes ],'lace either 
spontaneously or in consequence of treatment. That m this form 

• Pn.ticnts try \'arious methoc.111 of remO\ing this tronlile;;ome sensation. J.fost 
frcqucntlythcscnsatfon of pressure isallc,iatcd byinsertingthclittlefingerhermeti· 

~~~~ oi:1~rt~\~ ~h~;;:~r~~i3~~!~~~1~)~y ~~a~:J~; i~J~:!~C:~~~~t ~~.
11 ~!~1\~s:~~~'.1 o3n~~ ~~r:~~~i 

.tE~f t~i:~g~;(~~!Sf:.~~:~d:i~~:?ffe.Je~~:J~i.~~$r:;:i~:!~;1If~1~:~~ 
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arc ~n most cases disproportionat? to tl~e known amount of 
effus10n ; the degree of tli~ funct10nal disturbance depending 

~~~h';;ss~~tJ~~ :~~~:i°'~/e:hs~oim"1;e~:e:.b~~r~t :£i~~~:':t:~a°! 
tube. This may be ascertained fiom those cases having a copious 
accumulation of exudation, in which a striking improvement in 
the hearing results from inflation, although no dimillution of tho 

~l~~d o~se~~:i°f':t~::~: i~yw~~he~~~~h~l:~~ld~f~:!0;va; o~a:,~ 
amber-yellow colour, characteristic of an accumulation of secre-

:~:· ~~~b~:~~Y,~~ ib~~~o:l~~~~:d t7 l~:.~~~t!~~~ e~~:t:f ~~~ 
the exudation was removed from the tympanic cavity. But that 
accumulation of secretion may of itself impair the conduction of 
sound to a certain degree, is beyond doubt, and is frequently con-

firC~~sfJe:~~rt~~~~a.tions in the hearing-distance, not only on 

fil~;~~~;i~a;;~!fi~~~~ ~ v~iJs sfo~~! ~r;,~t~~.\ave 'l~hi;U:fe0;:~d: 
partly on the changin" condition of the swelling in the ~usta
chian tube, partly on tge vru·iable tension of the sound-conduct
ing apparatus, partly also, as I have proved, on the changeable 
position of the secretion. Many patients hear better when they 
mcline the head forwards or backwards, others when the head is 

~r'~t~0 ~~~d~~t~ :~~~:~~gfl~~~:~.~~~g tt~ef~~~s~::;h;f ~\~elab~'.;;~~h 
towards those portions of the tympanic cavity where the conduc
tion of sound 1s less hindered by 1t. 

Fluctuations in the hearing-distance frequently arise quite 
suddenly, and generally with the sensation of a report in the ear. 
This symptom is specially observed in patients who in con
sequence of a continuous impermeability of the Eustachian tube 
were very hard of hearing for a considerable time, often for 
several months, and in whom the air suddenly enters the 

~f~g~~~~~v1ti;.:;h~~ i~c~0~£e'.;~~fi~~vi!g~1~:t:,~:]'li~g0~fn~~ 
mucous membrane having subsided to a certain degree-or on 
account of the removal of a mucous ph1&". * When the report 
occurs, which is compared to a pistol-shot tired in the head, such 

~1:~P~~c~f.~l;e~~!~t v~r;~re~r°':a~g n~~~~u P,!;~~c!h~~,fe~~t~~1tJ 
* A medical man, wbo according to his statement had been very hard of bearing 

for two years (with only slight fluctuations) owing to a naso-pharyngeal catarrh, and 
did not undergo any surgica.l treatment, told me that while he was quietly watching 
from his window the turmoil in the street, be was suddenly so surprised by a pistol-
11hot-like report in the bend that he reeled, as if stunned, towards the middle of the 
room. From that moment his hearing remained constantly normal. 'Vhen I ex
amined him I found calcareous spot1:1 on the drum-heads; by the hearing-test I asccr
t.'lined hisbearingtobenorma.l. 

18 
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the pathological chanics subside, or whether formation of per-

~9')~e~1:.:~~:d;~j~n~0 ,~hfch0~1t~:~~~ ~~~~'.'fs~,;~-~~1'~~~~~)lb;:1~ 
various, and I will try to sketch the most important of them, as 
far as this appears necessary from a practical aspect. 

The eourse:md issucaremos£ favourable in reeentsimplecatarrhs, 
or in those which have originated in the course of an acute cold 
in the head. In healthy subjects, and under normal conditions, 
catarrh of the midcllc car, as a rule, subsides spontaneously with 
the dis:>ppearance of the naso-pharyngeal affection, or after brief 
treatment. The catarrhs produced by measles and influenza also 
generally have a favourable course; for sometimes after a few 
days-frequently, however, only after a few weeks-the swelling 
decreases, the exudation is reabsorbed, and all morbid symptoms 

dis~IIT~i':r~ catarrhs, however, take a quite uncertain course. The 
grer.t tendency to relapses of catarrhs of the middle ear, favours 
the transition of a catarrh into the elu·onic state. After a 
catarrhal affection has ceased, the mucous membrane of the 
midclle ear remains for a long time so sensitive to hurtful in
fluences, that a slight cold, a cold bath, or a somewhat severe 
cold in the head suffices to produce a re-exudation in the middle 
car. It is a peculiarity of such relapses, that the renewed process 
exceeds the preceding affection in duration, until at last, after 
frequent relapses, the catarrh becomes permanent and changes 

~::nd~£1~~1~:.hi~e~:;~~~l~;~~/e~~~~;t!.~1~c~tci'.imE~~-~~~~~~~ 
~fet~~ bj:~;o:~:!~-~r" t~~t~1ol~~~r~~1~h~ingf ow,r~::f~nt I~t~1~-~~ 
cases the catarrhs of the middle ear recur simultaneously with 
the naso-pharyngcal catarrhs, mostly in autumn and in spring, 
and generally subside altogether or partially when the warm 
season comes in, to return again next autumn. In this manner in 

t~~~~':1;~~1~J'~h~;~~r~·efo~~~~~~1 ';~c~~t~:~ "y!~-~~{'d .. ~1,;~e~h~ 
rc!Cb~~i~ill ;~;~:\~~,fa~~~f Yc~~~::h~'.· ~~1°a1\1e0r~h1~~:;~· in the 
naso-phary1n pro!luced by them, have a no less important bearing 
on the course and issue of the affections of the ear under dis-

ili~:~~~-of Tii~\:;'<l'Jle~~r,t~~l i~~02~~~~!~~1t!~,fftt~~ f:::in~~~~d 
by the continuance of the naso-pharyngeal affection. In a large 
majority of children suffering from ear-disease, catarrhs of the 
middle car arc combined with chronic naso-pharyngeal affections, 
and the local disease in the ear cannot be permanent! y cured 
until the affection of the naso-pharynx has been removed. Con-

~j~=~~f ~~~ idi~~~~~~~le~~t~h~s s~~~:f\h.~p~:~ t~1~~e:o;~th~l~~~ 
18-2 
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~[ain:tio~~~i\1fe"~~~'.~li~":ln c~h~n~dill~'~~~rd ~lh~h;m1~;}~~·~~~~~ 
ccsscs, such as are observed sometimes in the comse of chronic 
cMarrhs, accompanied by a discharge of mucus, especially in 
children, are probably often produced by the retention of the 
secretion in the midciie car. An exudation which has not been 
reabsorbed may also produce a permanent hyperremic condition 
by protracted contact with the mucous membrane, which may 
lead to cell-growth and to condensation of the connective-tissue 

~~:~~~e~~!~~f~hc~:t~~~~~:c of\~~cos~L~ntun, as also of 
Besides the above enumerated conditions we must point out 

those general diseases which affect the course and issue of 
catarrhs in an unfavourable manner. Referring in regard to this 
to the etiological data discussed in the general division (p. 189), 
I wish to note here, that in the first rank scrofula has to be 
mentioned as a disease, during which most frequently, and even 
:ifter only a short cluration of the catarrh, adhes10n of the ossicula 
to the walls of the tympanic cavity, combined with a secondary 
disease of the labyrinth, takes place. Catarrhs also run an un
fri.vourablc course in cases of tuberculosis. Bright's disease, 
nnmmia, marn.smus, exhausting diseases and all cacbexire, by 
which the nutrition of the general system has become 
deteriorated.• In the conditions enumerated here, frequently 

~;.~'It1~;~~P~~·~1,:mti·~~:~:ei~~~~~b~~ e{!~at:dtoin tG'~~= 0~dt:i~~ 
changes, the description of which we reserve for the second 
portion of this divis10n.t 

But even in quite healthy l'eople, in simple catarrhs as well as 
in those originated by extension from the naso-pbarynx, not un-

~~eo'l~e~~f,~s'i~~ ~~:J'.~~~ei~tl{h~f !~aJ1em~~:.°~"mf ~~e d~!:f~~0cd 
which we have just mentioned. While, according to experience, 
many catarrhs, even such as have existed for many years, com
pletely subside, and therefore, if I may make use of the expres-

~~nt!cre~~h=~ ~~;<l,lo~!e!i~heo~tl~e~ia~:~t~h~·=~·~~:':n~:l ~i'~ 
slight catarrh, that changes arise in the middle ear which per
manently impair the hearing. In the present state of our 
knowledge we are not in a position to say what is the nature of the 
influences which act upon the process, so that in one case the 
cellular clements deposited in the mucous membrane may be 
reabsorbed by granular or fatty decay, after along duration of the 
disease, while in another case, even after a short duration of the 

• In syphilitic patients aero-mucous exudation of the middle ear takes a relatively 
f:wour:i.ble course, even if combioed with disease of the labyrinth. 

t Compare the p:'l.thologicn.I changes in the connective·tissue stratum of the mucous 
membrane of the middle ear (pp. 83, 84). 
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tion from the tympanic cavity, and of the swelling and secretion 
in the mucous membrane of the middle ear. If1 however, a naso
pharyngeal affection exists, it must be treated at the same time as 
the local affection, and the general health, as well as the circum
stances in which the individual lives, must be taken into account. 

Of tho methods for propelling air into the middle ear, in order 
to make the Eustachian tube permeable, the Valsalvian experi
ment is the least suitable. The reason for this we have aheady 
cliscussed in detail in the general division, and we will here only 

£~i~~c~~~~~a~r°~l1~ci~l.~\n ;!~~st:: 0~v~t~hrt 0~,t:u:t~~ ~~~ 
swelling in the tube, and by the accumulation of secretion in the 
midcUo ear (Moos), in by far the greatest majority of cases air 
cannot bo pressed into tho tympanic cavity even if the Valsal
vian experiment is performed with the utmost force, and that in 
tho few cases in which the entrance of air takes place, the effect 
of tho current is mostly trifling and transient. It has aheady 
been mentioned, that, besides this, by the forced Valsalvian ex
periment the hyperrem.ia and exudation already existing in the 
middle ear may oven be increased. 

A different result is obtained from inflation after m,y method, 
with which the most favourable cures have been effected, es
pecially in these forms of catarrh. In children it is frequently 
sufficient simply to blow in air with the mouth by means of a 
small india-rubber tube r· 148), the air enterin~ the midcllo car 

I~~~ al;~tl~~~\~fi·e~~~n~ly ~~:~bl:~g l~~~s :f,t i:,~~ th~0:\;{fil~ 
ear by the application of my modified method (substituting for 
the act of swallowing the 11·ommciation of a word, for instance, 

i~a:~~x~:.~~g) 6;it;\~hj~· in°;h;e;a~: pc~~::~t~t~~f i~h:!~\~; 
propelled during an act of swallowing. ·while in a number of 
cases, especially in child.ren, the effect of propelling air with my 
modified method is equal to th<it of propelling :tir during = act 
of swallowing, yet the effect of the former is frequently slighter 
and less permanent than that of the latter, during which, thrnugh 
the more powerful action of tho current of air, the membrana 

;fe"t:~:, ab~ f~~o 0:~~~11~r~::n~~~ti~t~onpll !:~~~~:~~~~::~~ca~: 
marked, &at on tho other hand isolated cases are again observed, 
in which the method with the act of swallowing does not succeed, 
while air can be;propelled into the middle ear by my modified 
method, sometimes even by means of the Valsalvian experiment. 

~~~:;i~~tJ'~,e~~~: 1~~i/;fi~~:~~d11!'.~~ b~e t~ic;d~t~r:~-~o;~~~t~r~: 
is employed to mako the Eustachian tube permeable. 

pr:~~fpEi;s~~r~h~ s~~~e':~i~teistt:B'c~lie1f ft t:~;,:;:,~~ a~~J:~'~~: 
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cxpcric1'.cc shows that the action of the propelled air is frequently 
very d1ftcrcnt when applied with my method, and when intro-

~~~i~~atk t~~c~~;:t~f tf1~ t::uJ~~I~~ 0f:\':~ill/e,~-=1~~n~~~~Gl~ 
when inspecting the mcmbrana tympani, while the subsequent 
application of my method is followed, even after two or three days, 
by a mp id decrease of the exudation and a more considerable and 
steadier improvement in the hearing. 

Rcgarcling the therapeutic effect of propelling air after my 
method, we have already described the mechanical effect of 
currents of air conducted mto the middle ear (p. 10+). \Ye have 
here still to add, that if the Eustachian tube is swollen, consider-

~~;~a~~~j'~~N~~k:ei~f!c~ni!1:e~f~tel;~f~~ri~~'.-el~~~ ~c~~c i~j~-~£~ 
if the tube has been impermeable for some time, patients gene
rally experience a violent report in the car when the air enters 
into the tympanic cavity, which is immediately followed by such 
surprising improvement in the hearing, that those who pre
viously could only understand loud speech in the immcdw.te 
neighbourhood, now suddenly plainly hear low whispered speech 
across an ordinary sized room. In s1)itc of this strikinf increase 

!~n~~~i~~~·~.~~~~~~~:~~~~l'~\~c~~s~~qi:~~~ c~~~t~ L t~~~~s~q ~~~~~l of 
the strong- outward curvature of the membrana tympani, which, 
however, m a short time is replaced by a feeling of case. 

The duration of the increase in the hearing effected by infla
tion varies according to the degree of the swelling in the tu be, 
the degree of tension of the sound-conducting apparatus, and the 

cl~,:~:~~{fu'i~'.1 tt'::~~:~a~~rt~hc a~~~~tft;t~fl ~h~r~~~:dati~;~e aff:i""t\~~ 
1~~~~~· ~il1cgi~~~~~~~~·t!~a:.0rE~~~~f~li;1: ~~ili.=~~bn~ :c~~·~ 
often so rapidly, ttat even after a few minutes the deafness has 
reached its former degree. Generally, however, the hearing
distance decreases only gradually in the beginning of the treat
ment, so that on the first or second day after inflation, the 
deafness seems to be increased again, but decreases after repeated 

~Egli~~:~0:rt~~ ~fiom;,t:c~i~~g a ,:.,";~~tl~i~~e::ab)fii~:rfi~,;~~~i~~~ 
become less aud less in the further course of the treatment, as 
the swelling and secretion decrease. This is of importance in 
prognosis, as we may conclude a decrease of the pathological 
process from the constant increase of the hearing-distance, while 

~~~~~~<Yi:~v~~c~ ~~~=a~m~~~;:;n:f~~r ~1;:e0rh~~~n~a ~~~vJ'si!;aE~ 
assume8 that the catarrh continues unabated and tfi'.e effusion in 
the tympanic caYity unchanged. While we must confine our
selves, therefore, in the former cases to treatment with my method, 





283 

which has to be taken into consideration in the treatment of 
catarrhs of the middle car. 

The ch~r~tion.of the treatment of catarrh of the middle ear by 
means of inflation after my method, depends on the results it 
produces. At. first it is advisable to inflate daily, as long as the 
rmprovemcnt rn the hearrng passes away for the most part again 
from day to day. If, however, after treatment for several days no 
considerable decrease in the hearing-distance is observable, the 
method is repeated every second, and then every third day, and 
if the improvement continues, at still greater intervals, once or 
twice a week, and finally only once a week, until no fluctuations 
in the hearing-distance can be noticed. 

in ~hems~!~~i~:l f~r1:!i~f :t~1:h'~af the0=a~~e ~;:::en~t eo~~t;! 
recent, but also frequently enough in chronic cases, without any 
further local treatment. The advantages of this method of treat
ment, compared with that by the catheter, arc sufficiently ap
parent from the number of cmes since my method has become 
generally known; for no one can deny that the percentage of 

~'~~c~vh~~ :g;:c~tfta~~:~~t~e~~~.'~v~~~~~~d""bly greater than it 
We must now 'aescribc the treatment of those cases in which 

the absorption of the secretion in the tympanic cavity cannot be 
cffocted by simple inflation, partly on account of its excessive 

~~~~}~:~ R~tf~p~~~l:~n~f il~t~h~0h~~r~~a;~~j~~edn~y ~fi!l~~ 
~:~:ge:t~~· ~t~~~;;c1~i:~o~1?;·;j~'.fs~b1~~ :~d~1is"i~ t:;e:!~h:~1:! 
after a method invented by me, or by means of paracentesis of 
the membrana tympani. 

aln;~;t ~~~~·el~ ~:i::,~~. ih~e~~~~t~~~:~ ~g;hi~;~ra~~~~t:~r !£ 
removing the secretion from the cavity without paracentesis of 

fft~lc~~~~;~~~~ h1:~~~~~. f: ;~~e~a~n! ~~t~~i:: ~~t,;:~~~ell 
forwards and somewhat towards the opposite side, which causes 
the pharynge<>l orifice of the Eustachian tube to point dirnctly 
domlWards, while the ostium tympanictrm tubre is directed exactly 
upwards. This position of the head is retained by the patient 
for one or two minutes, so that the secretion contained in the 
depressions of the tympanic cavity may flow towards the orifice 

~~t t~T- !:~~Uow'f:;,0t~~~j~,~r~g:ll::~r~~;:~. ~~,~~r;o~i~~~{ii~~o~~ 
the ostiurn tubrc, to flow off into the naso-pharynx by openrng 
the Eustiwhian tube. That this is really the case, is proved not 
only by Zaufal's • confirmatory experiments on human ears, but 
also by the observations made by myself in a number of cases, 

• A . f. o. YOI. \', 
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~~~;/~~~e h!s_t~~~~ c~~~fii:ca,n "~~i~h~_~,~ bs~1h~v!i.~~i::~i a~~ie~~ 
O\\~ ~xammat10nst ha.vc proved, permit 1;1S to diagnose with pro
bauility or even certamty an accumulat10n of secretion in the 
tympanie cavity. To Schwartze belongs the merit of havino
introduced into practice paracentesis of the mem bran a tympani, 
so that it is now in gen~ral use, and I consider this operation, 

~~~r~~n~~:Cf~~,~~:ts£:;r~~~r~~e~~i~n:x~~~~~t:'bit J'I~~~~~:11J 
tho ear. 

I herform paracentesis of the membrnna tympani in those cases 

~~'.e:t~~~t a~~-~;g; "J:Ps~~ilit~d~ ~~r d~~~~~;ed'6£ ~~eth:,~;;~~~s ~ 
observed, and in which, even when no exudation is demonstrable

1 

the improvement in hearing, the immediate result of inflation, 
disappears again almost enti1·ely in one or two days. I also 
frequently perform the operation in those cases in which at the 

~~tt ~lth~~t~ ~t~s~c~~:~l~t~~r:x:~~tib~ i:ft;:i:t~d0 b~e :1:;;~~ 
alone, the treatment will frequently extend over several weeks, 
while by means of parncentesis a com£Iete cure may be accom-

li~:~~~r~o::C i~1wsh~~{:~u:~l~l1egd~~~,t~;~}t~~~t~e~~is operation 
Paracentesis of the membrana tympani is an operation so 

simple and cas:y of execution, that anyone who is at all familiar 
with examinat10n of the membrane cnn perform it without 

:~~~;Znt?,~-~~)~~,;:c;~;ffi~ie~~ee~E:~i~~~~ ~ Ei~;~~~ti:; tk~ 
membrane, and I consider preparatory operations on the phantom 
or on the dead body quite unnecessary. 

The instrument used for the operation is a double-edged lancet, 
6 ctm. long, and with a knee-like bend near its hanclle, to which 

~ ~~e~th~~,~~:''(F~niie~1?i~r~;) I~~t~~n 1~tf~~~~~d ~;s ~~~°".~J~ 
~~dt~t~r~~~~te t~~e 1 f:;i~Io~ai'i,~; tl~u!:!b~!ff~~:~a~ll'~~!0'b~ 
made with it as easily in a vertical as in a horizontal <liTection. 
Previous to the operation, the l'oint of the lancet must be 
examined to ascertain that it is mtact, because the pain <llll'ing 
the operation is increased by the slightest bluntness of the in
strument. 

The most suitable site for the incision into the membrana 

;~~l;"~~~!s~f~1F,°:!<l.if;· ,i:~~~1;1 r'.:~~:~1-~:a~: ~:~rP,~~TI ~r 
" Parace11tese des Trommelfells (Halle, 1868). 
t Dictg110,~e mu/ Tllerapie d er A11 .~amml1mg serii"er Flii ssi9kcit in der Tremmel· 

hllltle, 1i'ie11. 11terl. H'oclm1sckrift, 1837, and Ueber bewe9l1cl1e Ex-mdate in der 
'l'rommef/iulile, Mell. Pru~e . 1869. 
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hands free during the operation, the light is thrnm1 into the 
mcntus by means of a forehead mixror. 

While the speculum is fixed in the meatus with the fingers of 

~~i;~~ \'~'~te~d~J~~ b~~:d~ \~eck;':ciyb~~~~ ~/~~itb~e:st:~~ 
ment, tnkcn hold of by the bancll_e with the thumb, forefinger and 
middle finger of the nght hand, 1s mtroduced mto the meatus as 
far as the membrana tympani, the layers of which are rapidly cut 
by lowering the point of the lancet, and while removing the 
jnstrumcnt the incision is widened to 2-3 mm. The operation 
must be executed rather quickly, especially with cbildrnn and 

~et:~~; k~~~~::~t~~~ ~t~f:~ '~~~~t~~r~:.ci~~:~0~kebe~;~s~a:~ 
follow its point, the external meatus is frequently incised instead of 

F10. 101.-VERTIOAL INcJSTON JN I-'RONT Fm. 102.-HomzoNTAL I NCISION ix THE 
OF A.NO DELOW THE HANDLE OF TH"E ANT1'IUOR lN~'ElUOR QUADRANT. 
liALLEUS. 

tho mcmbrana tympani. Though the mucous membrane of the 
promontory be injmecl, no bad effect follows. But on the other 
band, the success of the operation mah be frustrated by the too 

~-~~~,t';~e;he 0f n~~'io~t~g~~~· s:auitfo~·r th~ :~~Pl:)~Y~e~~~i~~! 
mucous masses. 

The pain caused by the incision is slight and of short dmation 
when a sharp-pointed lancet is used. Immediately after para
centcsis in the somewhat gaping incision (the margins of which 

~}t1~h'~ tf,r o~-1e:dd~ti:i~t';,,"~~nve~7 ;~lizv1tflY6~ "ob:c~~c~~l~l~~ 
speech or the act of swallowing. It is only rarely that a smafi 
ch-op of fluid exudes through the orifice to the external surface of 

~}~~.~~;e~l~ll~ ;Ji~~~1es~~~tt';;v~'":~;.:::~:;~ly b~~~l~~e,~;\'J°'~~ 
seen rismg up behind tho membrane during an act of swallowing, 
due to the entrance of air through the orifice. Sometimes a loud 
cracking !loiso will be ~ear~ in the ear during deglutition, when 
the rna.rgms of the perforat10n gape. 

To remove exudation from the tympani.c cavity after para-
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After poraccntcsis hos been performed, the olive-shaped nozzle 
of the auscultation-tube is hermetically inserted into the external 
mcatus by the patient himsel£ At the other end of the tube, 
from whic~ ~he nozzle is removed, a_ small car-syringe is inserted, 
and the air m the external meatus is rarefied by the gradual rc.
tmction of the piston. Sometimes it is sufficient to cffoct the 
rarefaction of au· by withdrawing the au· from the me:itus with 

~~~c:fob~hLt~~~~viJ!. ~:h.:~llp~~'.~~~~~~bafiy s~h~ :.~~~u~~'f~n p~~~ 
prcssmc in the external mcatus becomes less than that in the 
tympanic cavity, and the secretion enters the external mcatus 
either completely or in great part. The effect of this method 
may be increased by having the Yalsalvian experiment executed 
clming the rarefaction of air.* 

The secretion that escapes into the external meatus flows off 
partinJly when the head is inclined towards the same side; 
frequently, however, it is necessary to remove it by means of 
smn.11 pellets of cotton wool, inserted with the bent forceps. Since 
serous secretion, as I have sevcrn.l times observed, flows partially 

~~~~.~~t0~~:~t~r,y;~~~ ~~'~;;railr~~il~~ ~£\~:ad£~0R~~~~nt~£ ~k~ 
perforation, before propelling au· for the second or third time, by 
which means the ejected secretion is absorbed, and cannot return 
into tbc tympanum. Tenacious mucus mn.y be to.ken hold of 

i~i:: t\~ee c~~~;!~l":~!t~~~whi~~~~~r~':.~co!i11~ec~ted f~;, :ht~:~!~] 
of mucus, but which may readily produce inflammatory irrita
tion, should only be used in those cases in which the m:1Sscs can
no.t be removed in n.ny other way. 

co~11~~n s;~~t ~;,]e s~S~~h:'.~u~h ctlf ~0~~t~~~~~~~nTr~it:~l},t:~~~1~~ 
mended for the liquefaction of tough mucous masses, because they 
frequently produce violent reactive inflammation by irritation of 
the mucous membrane of the midcllc ear and of the margins of 
the wound, from which protracted suppuration may follow. The 
some applies to forcible syringing of the tympanic cavity from 
the cxtern,il meatus by means of a syringe, the olive-shaped 
nozzle of which is inserted hermetically into the external 
oriliec of the car. The mildest method of mtroducing n. fluid to 
dissolve the mucus, by which reactiYe inflammat10n in the 
middle em· is not easily provoked, consists in carefully injecting a 
few drops of tepid water or a weak solution of soda by mc:ins of 
the tympanic catheter, the point of which is pushed th.rough the 

* InsomecMe!i,inwhichon account of cicatricial adhesion of the soft pala.teto 

st~i!~[f Ii~Fl~~if td~1I~@~i.~t!;~~~~rt~¥ir1r t~Ji~~!~~~21.i~~ 
19 
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permanent swelling of the tube, in a short time another accmnu
lation of exudation in the tympanic cavity will take place, so that 
paracentcsis has to be repeated several times. I look upon it as 
a favomable sign when after the first operation tenaciot:.s mucus, 
and at subsequent repetitious serum, is discharged. 

The preservation of tho permeability of the Eustachian tube 

~~a;~~~l ~at!~~~:,0~1zs~;~hn~~i~~ a~~eoli!~~o1~~=~~::1~Jr~!e~~~~~ 
relapses. What influence repeated inflat10n of air after the 

~f,~rr!~~n t~~ ufuo1~;~~ ci:'\~~i~~ t~~0di~~a~J;r:a~a~~ ~~~~/'ti~ 
operation a slight quantity of exudation, distinguishable by the 
line of its level, bad aljain been formed, it was made to dis"ppear 
after applying my mcthOd several times. 

It is therefore absolutely necessary, in order to maintain the 
improvement that bas been effected, to continue the injection of 
air by my method after the operation for several months, at first 
two or three times a week, later on once every eight or fourteen 
days; and in cases in which circumstances do not permit of the 
surgeon doing this himself, to let the patient perform the mani
pulation after due instruction. 

If no constant improvement in the hearing is effected in spite 
of the thorough removal of the secretion and regularly continued 

~~}~~e~}z~~~~·~ti~~sc:abe b:x~l~~e~.~i~h~~et~ ~ ;;g~~~~~n~~f~h~ 
tumefaction of the mucous membrane of the Eustachian tube 
and of the tympanic cavity, or to an anomaly of tension of the 
membrana tympani, which has developed in the course of the 
catarrh. It is not difficult to distinguish the above-named con
ditions. For while in the first case we find indications of the 
continuous excessive tumefaction of the mucous membrane of tho 
tube pa1-tly in the great resistance which is opposed to the air 

~~~j~~~)1 d:~~ib~~J° r~~~l,~~·~ckl:~t~nEaClL~pt!~e acfs~~tl~~~is;~ 
noises, we infer an anomaly of tension of the membrana tympani 
in cases in which no swelling and secretion exist if the air enters 

~~:C~cl~~mb~~n~i:~m~.f~t !~·~,~~~~!). ~ui~:d 1o~:::,~~l, a~rili~ 
remarkable improvement in the hearing disappears again, when 

thL:~lm,b,~~~~ ~f~c~:~~ !rt~;s th~c;~:~v~l~}'~~~ secretion from 
the miJcUo car may be caused by permanent changes in the tissue 
already }lrcsent in the mucous membrane of the middle ear. 
For even if, as experience shows, the adhesive processes emanating 
from catarrhs frequently develop only after the secretion has 
ceased, it occurs on the other hand often enough tbat even 
during the discharge of secretion, thickening of the mucous 
membrane, rigidity of tbc articulations of the ossicula and 

19-2 
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Of tho drugs applied in vapom-form, sal-ammoniac rnpoms 
arc much recommended as a remedy for catarrhal affections of 
the midclle ear. In cases of great swelling in the tube they also 
arc for the most part precipitated in the Eustachian tube, and act 
therefore only upon its mucous membrane, and only reach the 

z;:;R~~0 va1~~r1:s~ba r~~~~i!;~<l~ i;~1~;~0~~~~·~~~~0~;,s "u~ ~: 
nascent state, which, according to his statement, act much more 
f,woumbly than vapour which has been developed by heating 
sal-ammoniac (p. 142). 

Besides a sensation of fulness, warmth and bmning in the car, 
sal-n.mmoniac vapour produces an itching in the throat and an 
irritative cough, which frequc'ltly makes tho application of this 
remedy troublesome. Tho irritation of the mucous membrane 

~~~~0~n~':e~~t~~o!:n~n~:~~si~~s '~f°~~·g;h:y;~,e b~t"r~~:,~:~ 
confirm the statement t'i'i.at the vapour liquefies tenacious secre
tions in the midclic ear, and its application preparatory to 
pn.raccntcsis is therefore superfluous. rrhc cmativc action of 
sal-ammoniac vapour is lauded by v. Troltsch, especially in those 
catarrhs in which an increased discharge from tho mucous 
membrane of the middJe car may be diagnosed by continuous 

i:!~~::.~bl~~ise0ncl~h~gco~~~~~~~rfmhav!1~ot~~!f0~~~~em is c~~~~ ~f· 
increased secretion a.nd accumulation of exuda.tion in the middle 

~~~;~::: .. agj~~:':!i~:~ ~~~~~J~~~0fn a;;hic~·o:J~n; ast~~ct~~1~t1t~h~f 
~~\~~udidv~otf~~:b~d~f;~~h~~~j~~~;c,~~; ~~~~,1~:ly t:j:8, f1 h~~~ 
observed favourable results from sal-ammoniac vapour if its 
introduction was alternated with Politzerization. The effect 
must be ascribed to the slight reaction .Produced by the sal
amrnoniac pa.rticlcs, which in cases of chroruc swellings favourably 
influences the further comse of the affection in so far as the 
curatirn action of the propelled air takes effect more rapidJy after 

~b~~~tli~i~;~~~,~~~~~c i~~i,~t~~n,:~~l~n~.,~~~~~r c~~ ~h:~j~~~\~~ 
into tho tube of a few (5-6) drops of a concentrated solution of 
sal-ammoniac (1-10) or of a solution of soda (3-10), and the 
injection of these solutions often proves to be still more effoctivc 
than the introduction of vapom. 

In preference to steam and sal-ammoniac vapom, I employ in. 
cases of swelling in the middJe ear the vapour of turpentine or of 

f,l~'~i~;,:t!:Jdd~~'~a~·~;t~v:,:~fu~~ci:ht~~eEt~~~~~~h~u~~t~;:o;~ 
be lessened by injecting air alone. The application of these 

~~I,~·~·:~~~1t0b~t~t:t~0~;:~,~ ~f. :~~f~fi:~i~~-t~~ (~. ~1~~), ~~o~~ 
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~~i~~ t~c~;~!'~~~\;'~f,;en~~'~f b~h~n!:~c~ll~~d oln~~e t1:u~0':;'.ta,~~,~~ 
Lrane by their astringent action. According to my experience in 

~~;;:'.~l~t~h~a;~~:~~~blf:~~feth~ ~~:~e ~cl; '~h~~v~l~~i~1~p;[~~~i!~ 
is preceded by scYeral irritating injections of a solution of sal
nmmoniac or bicarbonate of soda (p. 293). 

In the treatment of catarrhs of the middle car, we must not, 
however, confine omsclves exclusively to the application of in-

{]',~t:n~i'~~~~::1~ ;~~~ef~eJe~~;;~\v~~~ ~~:;~~~ a~pt1~J';tl~~;.~~te~~ 
with Politzcrization or c:tthctcrization. In these cases it will be 
observed that, as a rnle, not only immediately after the injection, 
but also during clays following it, the hearing-distance does not in-

h~~°:~{gb~I11m~Gv~~~h~~J~8~l~~ei:1~dn~~\':c~tlci~~~::~:itl~ ~~~~ 
inflating air is alternated with the injections. In this treatment it 
is advisable to make a pause of one day between injection and 
inflation, and also between infln.tion nnd injection. If an aggrava
tion of the affection is noticeable after the injections combined 
with infbtions, the latter must again be exclusively employed. 

I have previously mentioned that medicated substances may 
also be n,pplicd to the swollen mucous membrane of the tube by 
means of bougics. This kind of treatment has recently been 
much practised in America (Albert H. Buck). In my practice I 
confine myself to the application of bougies (thin violin-strings), 
which arc impregnated with a concentrated solution of nitrate of 
silver, then cl.rice! and pushed tlu·ough the catheter «s far as the 
isthmus tubro, and lctt there for five to ten minutes. I have 
applied them with a very favourable result in those cases of 
excessive swelling of the mucous membrane of the tube, in which, 
in consequence of the great resistance in the tube1 Politzcrization 
was impossible, and dming catheterism the air could only with 

~i~~~;,~1~1t1~Z:~e 1~[s;~~ ~'~~ci~~~ ~~h~n~u~~::;Y~~:b:~~~~:~~ 
produced by injections and vapoms. I found in such cases that 
f<ftcr the boug10 had been introduced three or four times (every 
second or third day) the r,crmeability of the tube for inflation 
by my method had been et!ectcd. 

As I was the first to mention (Beleuchtiingsbildu cles T1·om
?11elf'ells, 1865, p. 02), it is important not to prolong the duration 
of the treatment of catarrhs of the middle car beyond a certain 
time. Experience shows that when, after treatment for severnl 
weeks (four or five) by propelling air after my method, or through 

~~~ta~~t~~~~e 0~£ t~P~~~:~:~~~ ~0tli~t~~r~~\~~·og~~nin!ff:~~ci~ 
• Alum. crudi iQ·O; Solv. in :\(jU:I. dest. 2SO·O; Plumb. acet. cryst. solve in a.riua. 

dcst. 2.SO·O; Liqu. mixt. filtra. et dilue pond. SOO·O. Scrv. in vitr. bene clauso. 
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~vhen! i~ a decrease in the power of hearing is noticeable, inflat
mg air m the Ramo manner must be repeated.* 

Lastly, the circumstances in which the patient frrns, and the 
state of his general health, have to be taken into consideration 
in the treatment of catarrhs of the middle ear. In the first place 
tho patient must as much as possible avoid injurious ll1flucnces 
due to occupation and to living in damp and close localities. 
The frequent ventilation of his rooms, the avoidance of close and 
smoky localities, and plenty of exercise in the open air, if the 
weather is favoumLle, must be strongly recommended to him. 
The diet must be regulated according to the individual circum
stances, but the use of wine and beer must be limited to small 

~~~~t~~c:;v~~,:~s~~~c~"ffa~~is!ft~~ ~~ef~~,~~~ti~t:flu~~;~~i~~~a;~~ 
course of catarrh; but in cold weather these baths must always 
Uc taken at homo. Cold-baths and sea-bathing, howoYer, not un
frcquently give rise to an aggravation of the affection, and the 

~~~~~'~i~'f ~~J~hdo~~\~~~\,';~:~\~1~0~~~1Y, ~~a~f'~Gvt;'.',;
1]~ ~~eub~t~~ 

l~t 6~~0Tt01}~ :~~f,.f ;:t"~1~~ ~\o~:t~J~oin1~e~~t~s 0~~,1~th ~~0~1~1~~~~g c
1~~t~~ 

wool steeped in oil, and also to limit the action of the cold water 
upon the head by an oil-skin cap coveru1g the auricles. 

Change of air and residence m a mountainous country have a 
Ycry favourable influence upon the course of the secretive forms 
of catarrh. In patients in whom the local treatment, continued 
for months, remained without result, I have observed pretty often 

~i~1~ili;1i~c a c~~~~1~1~t~o~1J~eli;~,1fct~hc I~0~~:t~~~~e Ii :aes~s:0:~;:ci~u~ 
in weakly, arnL'mic, and scrofulous people, if circumstances permit, 

~~. i~~~1~~:~~~t~1':~r~~r~~"i,~hb~1~ ~l1~0~!1~0s~:~~°:tc~~~~sa i~~~1~dl 
If " constitutional affection exists, the result will be still more 
farnurnblc if hydrop11thic trc11tmcnt is combined with residence 
in the country; for scrofulous 1icrsons the brinc-and-iodu1c-baths 
of Isch], Krcuz1rnch, I-fall (ioclmc-baths in Upper Austri11), Lip
pik (ioclinc-baths in Croatia), lwonicz (Galicia); for amemic cases 
the chal.rbcatc wells of Frnnzcnsbad, Maricnbad, Spaa, Pyrmont, 

~~li~~\~{~~~~~';r) t;1i!01~u!l;\,~,i;i~!~11;0if ~~<l~:· ~~~- ,~i~:;~~aAf~~ 
h-t:hapcllc, Pys~jan (Hungary). It is a matter of course that m 
these constitutional affections the local treatment of the car
discasc must be assisted by suit<iblc internal mcdic11tion, but we 
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in tension, produced by the stretching of the membrane, which, 
as I was the first to point out, develops <iftcr protracted impermea
bility of tho Eustachian tube, <ind may of itself even cause 
considcrahlc deafness. This is secondary retraction of the tendon 
of the tensor tympani. 

For I have proved* that, in consequence of the inward curva
ture of the membrane, the point of attachment of the tendon is 
brought nearer to the inner wall of the tympanic cn,vity, and the 

:~~~~a~~i~d:~~d ~t~~t~1~~;~~fdth:1~~~cl~~~'~y°:.~f~h s~~~k!~\Z!~~ 
and with it the whole ossicular chain, are drawn inwards and kept 
tightly. stre~ched. We arc, however, justifiec~ in diagnosing 
rctrnct1on of the tendon of the tensor tympam only when the 
great improvement in the hearing, which takes place immediately 

~;~r a~~,!~i~~e~h~t~R~~~~p~sd~[,~~~~ ~f.~~a~1; ;:~a~~s~0d~~ 
the absorption of the air is not admissible, because the relatively 

~~-~~!d1suanf~tb ~-;~~,~~i~~~1~a~~~~ t~s~l~ly0~~,~~:dr~i':idv~~~~-~e~f 
~~ct~~~~:;~~~ ~~~~P~'~/'f: ~~~~cb~0J'.°~~~· ~;,~re~·a~~~~;J~~~il~ 
improvement in hearing is thereby effected, but that next 
moment the improvement completely disappears by the rapid 
retraction of the tendon. 

In the treatment of these anomalies of tension, simple repeated 
Politzcriz<ition will frequently suffice, especially in cases ill which 
the preceding catarrh was not of long duration, to re-estaUlish 
the mcmbrana tympani in its normal position. If, however, 
notwithstanding that the tube is again permeable and Politzcr
ization is frequently repeated, the improvement which takes 

l~afl~st'f~r allv~~x v~~:ic ~~~.t~~il~ti:e "~'ff~~~ ~}s~r,~0:fi;~z:\~ 
rarefaction of the air in the external meatus. 

pu~p~~~~c,~~~ p~~ct~~~l i~y t~he i1~{::,·~~~~ral~~~,'.~eo~:: ~~~'£eJUet~\~~ 
of use. Cleland (IHI) recommended ch-awing the air out of the 
mcatus.t Another intimation I find in Hannemann Jllisc. Nat. 
Cu.,r., Dec. 2.~ 1 A surgeon,' he sa.ys, 'who introduced the thin 
end of a tobacco-pipe hr into the ear-passage, then applied the 
thicker portion of the pipe to his mouth, and sucked it with 
grc<it vigour, so that the patient folt a pa.in in the ear through 
this sucking process, cmed several deaf persons by this method, 
and gave them back the 12ower of hearing.' 

Lately, rarefaction of an· in the cxterna1 meatus has again been 
employed as a means of treatment, and several methods have 
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tympani is suspended :md the inward collapse of the latter is 
prevented. 

Tho external meatus is closed in tho most simple manner with 
cotton-wool moistened with oil and shaped into a plug of the size 
of a hazel-nut. This is forced into the external orifice of the 
car with a moderate pressmc, only so far that the cxtorn'11 portion 
of tho cartilaginous c:inal is filled by it. The meatus may be 
considered as hermetically closed when a loudly-ticking watch, 
which was formerly heard at a distance, is only perceived in 
contact with tho amiclc. It is most convenient for the patient 
to perform the occlusion in tho evening ancl to remove the plug 
again in the morning. This manipulation is continued two or 
three times a week for two or three weeks, in which space of time 
the positive or negative result of the treatment may be ascertained. 

Regarding the cffoct of hermetical occlusion the same may 
be said as of rarefaction of air with the suction-bag, only the 
favourable symptoms arc less rapidly devoloped, while fre9.uently 
more lasting. The greater constancy of the bearing-distance 
when aJ.lplying this treatment, and the more frequent decrease of 
the subJOCtivc noises, arc facts suflicientlyfavourable to ·iustify the 

~1ltl~1~i~:0~~;Yt~~~:~~l;);~'~f t~·~~~~~~~·~{'!~~r~h:n~F~'i;~t~~:i;1ki~ 
car is greatly assisted. 

The rarefaction of air in the cxtcmal meatus will ha Ye a lasting 
result chiefly in those cases in which it is possible for the 
stretched membrane to recover its former power of resistance. 
When, however, the membrane is already in an <\trophied con
dition, the deafness caused by this slackening will not be removed 
in this way. For such cases I recommended an opera,tion in 
1871,* which in my subsequent experience bad a favourable result 
in a number of cases. Tl11S is the repeated incision of the tissue 
of the membrana tympani by means of the doubled-edged lancet 
used for paraeentesis of the membrane. The operative manipula
tion is similar to that of paracontcsis. The place where the 
incision has to be made is midway between the handle of the 
mnllcus and the periphery of the membrane, and I perform the 

Th~r~f~~nol0the ~~i~~~ ~~1~~~t~!:.tci~l~ ~~tl~:v~ft~~: t\~~~/tJ:~: 
hours, cieatrization of the margins of the wound takes place, and 
afte1· the operation I have never observed any great reaction or 

su~l},L~r~~~;~,~~~~ff!~~nof~e~~~:J'!~i~~~ is very rniablc. In 
n. number of cases the inward curvature of the membrane is 
lessened, the hearing-distance demonstrably increases, and the 
improvement in the hearin"' is more constant. I believe this 
cffoct may be traced to a ~light adhesive inflammation in the 
neighbourhood of the incision, by which the tissue of the mem-

~ IJ'ic11er mecl. Woclie11i;c/1rift, ISil, ant.I ll'icncr med. Zty., l8i2. 
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pointed out. \\'c haYc seen that by the extension of an acute 

~;~UEi~"~~:l t~~~~~~fth1fn~~c~,!ds;~~~~ti~n~tb~e dc~~l~n~d.~~?t 
that the inflammation frequently also spreads as far as t\'1c tym-

pa~~P~~T~!fc~'~~a~t~:i:h~~lC;vh~~ceth~ naso-phar geal "ffection 
cc:;scs the consecutive inflammation in the midTc ear often also 
subsides, but that in a. number of cases the inflammatory swelling 
and secretion in the midcllo ear continue, with the development of 
all the consequences which I have already enumerated. On the 

~)~"Jieh~~~·t~~o s:fl'~~:~to':; ~~~~o~ fs';:~fiy a~~t~~~esU:"t~~ 
tho Eustachian tube, is maintained anJ recovery hindered by 
complication with or continuance of a naso-pharyngeal affCction. 
From this may be seen the importance of a minute examination 
of the naso-pharynx, and the employment of rational treatment 
for the removal of an existing naso-pharyngcal affection, as one 

~;,~~~Ji:~inoe~fJ;,~~~~i~~;.!;~f e3:oc~~ill:a;,,~:~t~;~ ~~:~\i~~t~~o 
am~,~~~i'~nP~£0~h~n~a~~i-%~~~~s~~gt~f' ~~e t~~s'.~r~,~~/i t"'i~ 
necessary first to discuss bnofly the pn,thological changes which 
occur in the naso-pharynx. 

Tho inflammatory processes in the mucous membrane of the 

~~o~g~~;;Jtd::fn;~~~~~~ii' ofn~Ih~~~~u~~u~1:!m b~.~~~=.8 which 

m~~11!~1d°:,~~~i~f~~ec~~1~~1~s ~l~:~~.~~~~~~1~!J1~~:~t~~~~~ 
mcnccment is accompanied by the discharge of a serous, watery, 
and Jater on of a. glall·y tenacious mucus. Under normal 
conclitions the course of the acute swelling is short, as after 
several clays (sometimes, however, only after several weeks) the 
mucous membrane returns to its normal state. In other cases, 
however, in consequence of external or constitutional influences, 

~~~o~,:~~~~g~~~ sc~~t~~~h1\r~i~:cl~~~1l, ~~hi~~'::i ~~~1~!:i~~~f~~ 
months or years either with almost uniform intensity or with 
frequent flucttmtions. Indeed, there arc persons who are affected 

~i~~. ~~~'f0~i~vh::'~1Jf~::~t~~~tc;:.~~! g.~~·~~~stheir whole lifo-
The anatomical changes in chronic inflammation of the mucous 

~:cu~~;n~dfin~~~as~a:-11,~,1i~£ t~~n:!m~~J:,1':0:hto;;~ 
~;'f~a~~~l~~~~~n~~f:~~~~~~o of ~b~0;i~s~~~:0ciep~~i~ic~fs c~~ei~ 
the co1mccti,·e-tissue basis and in the submucous tissue 
of the mucous membrane will, as a rnlo, be found. These 
cellular clcposi ts may be transform eel into connecti rn tissue, 
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:~~.~b1!0t~n~nd0fro t~~?~~ 1~~~i~~~ob~a(fr~1~f~=~ aT~c1~~g~,~~lli~~~ 
~~t:~id~.a~~!~i::ic~-ih~~~· of~ tb:1~tth:~8a;.~cU:~1~0~,~ot~~~8a~~ ~k~ 
corresponding halves of the nose are thereby sometimes more, 
sometimes less permeable to air. The posterior extremity 
of tho inferior spongy bones may be so much s11·ollen that the 
mucous membrane hangs down into tho nasal orifice, and may 
be mistaken for polypi. More frequently, howeYer, the posterior 
extremity swells so considerably that it protrudes above the 

r~=t~~l~~c n~f"°:hlE~~~~~!ru!~ t~t: ~~p:1~r tt~a,~rn'tiia~~,~ ~r:1~ 
tympanic cavity may be obstructed. 

The secretion of the pituitary membrane rresents very many 
varieties in quantity as well as in quality. \\ hile in some cases 
of chronic nasal c<itarrh the pituitary membrane is found to be 
abnormally dry, in other cases frequently such a copious secre
tion is obsen·ed that a running from the nose of serous, mucous, 
or purulent (blcunorrhceal) secretion (Stork) is almost con
tinuous! y present. 

The secretion of ozrena possesses most unpleasant qualities, both 
on account of its offonsirn smell, which banishes individuals so 
affocted from society, and on account of the obstinate formation 
of crusts, the removal of which is very difficult. It was formerly 
believed that the ozrena was accompanied by extensive ulcera
tions with destruction of the pituitary membrane and of the 

:~n°n·~cl~:a:~;nf ~~\ i:x~~i::t~~nr'·~h~~ ~Jc!~~i~~~ ~~~ !ft~;~. 
~~~~fccl~rc0::1Ko;;;"~~~~1:~~y0Gs1~~~~l~ns:rtt~t0t~~~~~a~fc;~~i~~ 
~~,;:s0 i~~~~~ tt~v~~n~:~;~e~~e,a~:~:r:~~l c~'::~~~s~z~fn~~~t~h~{ 
therefore, the formation of crusts and the decomposition arise 
from stagna.tion of the secretion in consequence ot the air as it 
penetrates meeting with too little resistance in the wide nose, 
may be correct in some cases, but does not by any means always 
hold good. Destruction of the pituitary membrane and of the bone, 
causing the phenomena of ozrena, arises mostly from syphilis, more 
rnrcl~· from scrofula; once I saw an extensive destruction with 
cxfoliation of pieces of the bone after variola. The syphilitic 
process in the nose lays bare the spongy bones, or the other 
osseous walls, and leads to necrosis and exfoliation, while in the 

i;;.::·~~ili~hfo1:~~i~~io~f ;:h;~\~'l:~,~~o~:cLa~L~h~i::~~~~~ d~~;: 
pc:u·ancc of the cartilage of the Eustachian tube, and in rare 
cases ulceration with subsequent closure of the tube. 

That croupous and diphtheritic inflammations of the naso
phnrynx may spread to the middle car, the observations of 

20 
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;r~r ~~~J'.1~u~a;~ti~he 0~~~01~ri~~~i~~e~eb~0~0T~~l~~~~ F~~~k~t 
Cbarriere, Roth, and Simrock. But in case of need, an ordinary 
:~~sl,~c~;::ltl~;~'l.tard's forceps, or Bonnafont's bivalved speculum 

While in most cases the widening of the nasal orifice is suf
ficient to give information as to the condition of the anterior 
portion of the nose, it is necessary in cases of great swelling of 
the pituitary membrane to push it aside with a thick probe, or 

~~~~~ei~~~~~1~1o~Zs~f~b~t:~~e~o bring into view the central ancl 

Of the greatest importance in the examination of the naso
pharynx is l'erfect illumination either by reflected sunlight or 
by an artificial light, the effect of which may be iucreased by 
concentration of the rays by means of a glass globe filled with 
water, as designed by Stork. With a mirror fastened to the froutal 
band, or by means of the various appamtuses coustructed for 

~:~m~h~ti~~~~t t~ h~~~b;,e ~o~~~l; ~hs:~~it~~fo;u;~,t:;\~~t l~~~ 
the posterior portious o'f the nasal cavity and even the naso
pharynx. 

In the examination, the anterior extremity of the inferior 
spongy bone comes first into view, and under favow-able circum
stances the convex surface as also the inferior margin of this 

~J:j'!~ tt~n~e~~l f~~w~;'.ds~~h~0 ~!~/~;t~h~01~:s~\r~~~\[j a!cl :;, 
inferior meatus of the nose are seen, while by an inclination of 

;~:n~e~~se~a~~;;s~~~, ~lfe th~st~~-~frofn~h~e~~:~ ~~d1ls b:~8;.i~~ 
surface, may be inspected. While generally a small fissure 
remains between tho septum narium and tho spongy bones, 
through which only a smaU portion of the posterior wall of the 
pharynx can be seen, a large portion of the naso-!Jharyn.._-...;: is 
visible if the spo~y bones are undeveloped and wic ely spread-

~~g~~8p~~t;b:fdl~~ fh:e~~s~~ri~~-~~:n !!1 8~~: i~~f0~£"~h~rcn~~~~ 
phrirynx, the region of the orifices of the Eustachian tubes, and 
to d1scovcr pathological changes in their neighbourhood when 
such exist. Michel and also Zaufal, by careful observations 
through the nose, investigated the motions which take place at 
the ostium phar~geum tubre in relation to the functions of the 
soft palate. \\" ith proper illumination we can recognize the 
cartilaginous tu be as a. yellowish swelling, from the anterior end 
of which a triangular fold extends downwards, and from its 
posterior and lower end a similar crested fold (Zaufal) stretches 
to the soft palate. Between those two folds the ostium tubm 
appears as a. narrow fissure, or as an orifice a few mm. wide. 
lJming phonn.tion, and during the act of swallowin~0t~2lip-fold 
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polypu~, examination wi_th the probe is indispensable, in order to 
ascert:im the size, mobility and scat of th~ swelling, and because 

b~m,;:;~~ksent~~r ~°J";;,~~~ :i~ ,~YEi~';;~~8~:~vi~h0~[ =~~~- may 
In cases of ozrona the wa~s of the posterior portion of the 

nose especially arc covered with dried secretion and yellowish-

~J;1!~/bc~-~~~~ ~~t~~~y b~~:~~ :;cth':~~~~e :1 ti1~e~o;~·~~t~~~i 
as nt the roof of the pharynx. After the removal of the crusts 
the pitu.itary membrane below is either slightly hyperromic, 
swollen or atrophied. Excoriations and ulcerations arc on the 
whole rare, and arc chiefly observed in syphilis. 

In ulcerative processes clue to syphilis, the healing tendency is 

~~~~l~;e;ri~~(c~~:~~~t~on~t~1~~s~~~~~-L~~!trse o1l-r~~:s~:~~ic~~!i:;,e,~i;l~ 
destruction of a portion of the septum narium, the spongy bones 
or tho hard palate. 

(ii.) Examination of the Pha,,ynx. 

The examination of the pharynx is divided into two parts, viz. 
examination of the inferior portion (cavum pharyngo-orale) and 
examination of the superior portion (cavum pharyngo-nasale*). 

The examination of the rnferior portion of tho pharynx is 
cfl'cctccl in the simplest manner by pressing down the tongue as 

;.~~u~~tfri~s~~: p~fie::"t~s p~'.~~o::~~c~~~t~:~~::f c~1~~~t~~tt:~~tM, 
the consonant h (pronounced in German like hco in harbour), by 
which the soft palate is lifted up. The manner in which patho
logical changes in the arches of the palate, the tonsils and the 

~~fl!~~~~{ /a~ti}~[':1 b;~~tifl1~~a\0J/~,:,~t/;;;,, ~~~~;~et~ii~;w~ 
and requires therefore no further explanation. 

c;~;~~ak~~~t~~--~ ~! ~~ n~o~~:~fed~r\m<l~: ~~c~:-~dit ~[ 
~~ti~n!. ~jboed~~~~1{~~~ig~ai!i~~e;~~i:mU:l0b~a!~:~t~£~'t 0~o~:ds~~ 
oval pharyngeal mirror (pharyngoscope) analogous to the laryngeal 
min"Ol', by which the walls of the superior pharynx and the 
region of tho posterior na.res are illuminated, and become visible 
Ly reflection in the mirror. The size of the mirror as well as its 
inclination towards the handle depend on the capacity of the 
pharyngeal cavity. If it is roomy, especially if the soft palate is 
somewhat removed from the posterior pharyngeal wn..11, a largc
sizcd mirror may be used, because more light is reflected by it 

,,,. In the exa.minntion of the naso-pharynx the inspection of the posterior portion 
of tbc nn..-.al cavity is made at the same time (Po.~rerior Rhi11011copy). 
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2. Swelling of the mucous membrane. The latter is either 
uniformly congested in its whole extent, or in cases of phar.r.ngitis 
1t shows an uneven papillatccl surface, and Ill cases of strob1liform 
or globular adenoid vcgctittions in the pharynx a glandular 
appearance. 

·3. Greenish, yellowish-grey, cliscolourecl membranes and crusts 
often distinctly circumscribccl and clifficult to remove, will b~ 
found in cases of ozrena or syphilitic ulceration of the mucous 
membrane. 

If the circumstances are favourable it is possible, as <tlreacly 
mentioned, to inspect by means of the pharyngoscope not only 
the walls of the naso-pharynx, but also the posterior portion of 
the nasal cavity, and the changes clescribecl may be observed at 
the posterior narcs as well as at the posterior portion of the 
spongy bones. 

The pathological ch:inges at the orifices of the Eustachian 
tubes and in their neighbourhood are of special interest. 

scf1~ ;~e th~,.fu~~ c~f~t~?~~~d~cls~:.;::,glc~~~ftlrgi:~ma~~~recfu·~~t~d 
upwards, which is bounded behind by the c:irtilage of the tube 
strongly projecting in the form of a pale yellow or yellowish-reel 
swelling. 

Dm·ing forced breathing and when sotmding n. notc1 the soft 

~;~~~~~ fr~~ ~~~'~t~~:~~:'dlt~~~;.~~gl~:o~~e~t~0f olc~s~1~~t~";~~ 
~1~:hol~~c~t c~~,jft~o~~~~hc~f ;sc of c~~\t:~e t~~ur::~Jf:.~c tl~'~rifi~1~ 
often appear very much congested and tumeficd ; the mucous 
membrane of the ostium tub.:e also is itself swollen in various 
degrees; in many cases circumscribed follicular swellings can 
be clistinguishccl. In the ostium itself masses of mucus arc 
frequently seen, sometimes <tlso crusts, which project from the 
naso-pharynx far into the cartilaginous J.'Ortion of the Eustachian 
tu be. In aclclition, u lccrations in the ne1ghbourhoocl of the tu be 
and <tt its mouth, with stricture of the s:imc and !fattening of its lip 
~bs~~l~~d'.'tion, shrivelling and atrophy of the cartilage, have been 

The inspection of the superior pharynx by means of the 
pharyngoscopc requires in some cases to be completed by ex
amination with the probe and with the finger. A rectangularly 
curved probe, the same as th<tt used for the examination of the 
larynx, is employed. While the point of the probe is carefully 

~~~~~~.:~t~ ~~rti~:18o~f th~e 1;~;~~~~;'.f'a~clis tt0~:i~~e ~~t=i~ ~~~ 
formation as to the character and extent of existing swellings. 

Digital examination is em,~tecl by feeling the wall of the n~so
pharynx with the forefinger, mtrocluced from the mouth behmcl 
the soft palllte, by which means the amount of swelling, the 
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nonnal conditions it generally soon subsides. It is ncYcrthcless 
ach-isablc, even in acute catarrhs, to avoid all sources of injury 
by which the cure might he dchyecl. Such somces of harm arc: 

~lc;~~1 1~~:11If; o~~ i~~e.e:~::~:~Edc~:i~fi ::ba~~:~~o~~fh:~s~ 
of alcoholic drinks, etc. Abrupt changes of temperature must 
be spcciaU y avoided by those in whom, at eYcry recurrence of the 
acute swelling in the naso-pbarynx, the disease spreads to tho 
mucous membrane of the Eustachian tube, and produces a feolinrr 
of pressure and numbness in the ear, because by the action ,;J· 
cold and clamp air the swelling and secretion may easily extend 
to the mucous membrane of the tympanic cavity, and there give 

risof0tt~\~:'ili!s0~~~!~ended for acute c"tarrhal swelling of 
the pituitary membrane we must mention: the inhalation of 
steam in cases of great tumefaction and obstruction in the nasal 
cavity; the inhalation of the strongly irritating vapoms of acetic 

~~~~1i~~~mo~11~hoan;1t~~~~~~ic ~~~~1~~~ t~~'~tha~'ltc~~-b~:~~~ ~~·tc;i~~~ 
ointment, etc. 

Of all the remedies enumerated it may on the whole be said, 
that they frequently relieve the troublesome subjective symptoms, 
but that they have no influence on the course of the catarrh. 
Profuse cliaphoresi.s by the use of hot chinks and vapom-baths, 
by which in many cases the cold in the bead is soon cured, has, 
however, a better effect. 

If the inferior portion of the pharynx be also at the same time 

~}~~~~ec~a t~~~e:U~v:1t~d d~~h:lj~~iy e:S~~\~1t~~~'t ~~~·gk~~ar;ff h! 
~!~~i°t~~;:~~~fhdi1!ch~~~,c~~~~~sf;~~~e~~i;t ;~1b!fn:::;n~b~~i~~£ 
especially after the aftection has lasted for several years, and in 
scrofulous and anromic patients and persons reduced by want of 
food. In chronic catarrh, treatment will be successful only when 
it is continued perseYeringly for a considerable time. Re.~arcling 
the application of medicated substances to the diseased pituitary 
membrane, we must point out that the effect of different remedies 
depends on individual conclitions, so that a remedy will prove 
exceedingly cftective in a number of cases, while in other similar 
cases it is applied without result. We are, therefore, frequently 

~~~~~~ ,~'lii~h\~ ;1~~~i~~ ~1c~i~~ s~;e~}~J1~~s~mtil we cliscom· the 
The medicated substances intended to remo•e the swelling and 

discharge from tho diseased pituitary membrane arc applied 
either in solution or pulverized. 

The medicated solutions arc applied to the membrane either 
by instillation and syringing them into the nose, or by the nasal 
douche, or as a pray. 
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into the nasal passage. On the whole, injections do not agree well 
with children. 

The nasal douche, which I have applied very often with success, 
consists in pouring into the nose aLout 30 grammes (two tablc-

(t7~n{"~~si. ~Lj~0ti~~lh~~~ i~\n~tY~~d b~ck~~~1~s~~~~'l1~11f~ll~:ts~~ 
poured into each of the nasal orifices, and the patient must be 
told that at the moment when he becomes conscious that the 
fluid is in the pharynx, be must quickly bend the head forwards, 
so that the fluid, which in consequence of the closure of the 
inferior pharynx has also entered into the other half of the nose, 
may escape freely through both nasal orifices. 

all~~!dt~oi~f~~~- J~fs0 :ist!o~~f1 t~eqt~~~~~~f t~~ h~~~n~ft~r~~~ 
application. In all these methods the injected fluid will also 
enter into the ostium pbaryngeum tube and by attraction into 
the Eustachian tube itself, and will therefore act indirectly upon 
the middle ear. 

Of the various spray apparatuses recommended for the trcat-

:~n~lc~"~~al b~ff~tiT~~it~~l~ -~~ 
bas quicldy come into general --..' 11

'
1111""'"''"--

usc (Leln-b1w!i, p. 365). It J 
consists of a tube of the thick-

fi~~s 0!r~c~·o:t-q~~~ ~~:~~~ 
pointed extremity, and her- FIG. 104.-GLASS VF.SSJ,;J, TO POUR :FLUIDS 

metica.lly fitted into a ()'lass INTOTHENOSE (ONE-!HXTROE'THEACTU.\L 

bottle by means of a ~ork. Sm:). 
The condensation of air in the glass bottle is eftected by an india
rubbcr bellows (double balloon), just as in Richardson's spray. It 
is of special value, because its tube can be pushed througl1 the 
nose as far as the pharynx, the action of the drng being thus 
capable of locrilizat1on to the mucous membrane of the superior 
pharyiLx and the region of the tu bes, and because much more 
concentrated solutions may be applied, thrin with Weber's nasal 
douche. 

d:~~~e s~~~~i~:~s~v ~-~~t~~slll1~!Va:~~11:i:::s~r'~~t!:~~o~ai~ e~:'~£ 
bicarbonrite of soda, or of the t~l'O mixed in equal portions, and 
weak solutions of permangan<ite of potash or of salicylic acid (in 

(:~: ~~~n~~;lptsi~~~g~~t~);{tte ~t~1~1~~:1'1~t~~{~tly ~~1;h~ 
trcatlllent of ozrona very dilute solutions of carbolic acid, per
manganate or chlorate of potash arc employed. Of the medicated 
solutions which arc used for naso-pharyngeal affections, combined 
with catarrbal swelling and hypcrsecrction, and which <ire poured 
into the nose, the following h:we proved to be the lllOSt eftective. 
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~~r~~~~\'"~~~ ~Yt~~;0cY ~;~;,t-f :~,t~h~~~\~,~i~,.~~1~~cai~[~1~'.°t~d ti~~ 
:~J~~i~~\ tl~·~~1g°i! a ~.~~~l s~·~g~r(~~a~~z'~ !~~.j',~~:P,~~y;e,aolo~~ 
blunt nozzle is most suitable), in which case the patient must 
incline his head backwards, to allow the lining membrane of the 
naso-pharynx to come into contact with the fluid. To avoid 
cautei·izat10n of the inferior portion of the phar;~n. the patient 
may take into his mouth, according to the proi?osal of Stork, a 

~~~~1~c~~h:~~de~f I~~h~ns~~~ll~dd cs~~-~~~v ~~t~;.~h· ;~~hi~lffi;~~l~ 
respiration through the nose, I applied cauterization in the 
following manner with a very good clfoct. Two balls of cotton
wool of the size of a hazel-nut, saturated with a concentrated 

~f,~~;:~l~ ~~cn:t[~~~d;,:!~'1°~;.i'fi~~: fo~~~:t ~h:c~~~~·e0~Ehth~0~~s~l 
cavity and the nose was afterwards closed with dry wadding. 
Then, tho head being inclined-backwards, the fluid was squeezed 
out of the balls of cotton-wool by compressing the nose with the 
fore-finger and thumb, and in this manner a great portion of the 
lining membrane of the naso-pharynx was cauterized. After tho 
removal of the cotton-wool by means of the forceps it is advisable 
to wash the neighbourhood of the nasal orifices with a weak 

solc;'.~~~1'.;~a~~~~deltt~tt~[~;·;,~!t~:~~t ~}"~~cs1:;:~-pharynx, 
performed in this manner, as a rule immcdia.tcly en.uses a Yiolcnt 
burning sensation (which is at once relieYed by pom·ing in a tepid 
solution of common salt) with increased discharge. A material 
imprO\'Cmcnt is frequently noticeable after even a few days, as the 
patient feels relieved rind the breathing tln·ough the nose is less 

m:f~~0,~;:nbcr of cauterizations, which have to be performed two 
or three times per week, must be adapted to the individual case. 
\\11ilc it is sometimes possible to remove the swelling by tln·ec 
applications, in other cases it is necessary to perform the cauteri
zation liftccn and m·en twenty times. 

Extensive cauterization of the naso-eharynx is effected by 
using citber a brush pro\'ided with a smtabl.y curved handle, or 
small sponges fastened to a whale-bone staft, which arc dipped 
into a concentrntccl solution of nitrate of silver. These arc 
pushed forward behind the soft palate, arc turned towards the 
superior pharynx, and by slightly shifting them from right to 
!cit its walls arc painted. 

Tusuffiation of pulverized substances is much in use, and is 
either performed through the nasal orifices or from the pharynx. 

* Iuchroniccatarrhs,accompanicdbylittlesecretion,inwhichthecomplaintcon
"i~t.s of n KCnsation of dryne:;s or tension, iulltl.ling hot steam has sometimes a f::wour
nbl..! cfft.'Ct. 
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diseases of the nasal cavity and of the naso-phar3,1x. Since 
Yoltolini first drew attention to the galvano-caustic treat-

:C0~i1e0f n~~-;;~~~.~~;~~ ~f,i~h~n~]~a ~:~bb:~: 0Lt3:e,~1~~·e~~~ 
gated by l\Iiehel and Hartmann. The cauterization is best 
ctfoctecl with a finely pointed platinum galvano-cautery, by simply 
touching. the swollen membrane, especially that of. the spongy 
bones, with the reel-hot platmum pomt. l\Iy. experience agrees 
with thitt of the ab0Ye-mcnt10necl authors; this method of treitt
mcnt causes very little pain, in mitny cases the swollen mem-

~i~~~o:s~:~~\fc ~t~£ ;;,o t~~~~~~;· a~~f i1~'~'l~ hf~~d fsn~x~~~\~~~~a: 
To swellings in the naso-phru:ynx, especially granulations, the 
galvano-cautery can be a~pliecl either from the anterior orifices 
of the nose by means of Zaufal's speculum, or from the pharynx 
by the aid of the pharyngoscope. 

ra;f~ ii;:'~,~:~ ~~1JP~v!~·~'.° a~h~ ~~f:: ~~~~'TJu::Je {~';~e~~c g~~:~ 
without an exact investigation, the polypi when seized being 

~~~·~ ;~~~t 1~~~e a~~c~f~{~~t \;J~=dt~~~~~~~~1~ :~:t ~~~~~nft~~~ ~ 
possible to prevent healthy portions of the lining membrane, 
and sometimes also portions of the spongy bones, from being 
torn out. This violent and rough method of operation has been 
superseded by the application of snares. After v. Troltsch and 

~'~~.~~:i:1t ':d01'.!fuffYfo~;t~u~~~~1 ~;;;,i:i" s1~;~~·; *ar:::~~ ~~l~~ 
pianoforte wu·e, by which the operation can be performed in a less 
painful manner and with less loss of blood. After the nasal 
oritice has been dilated by the same speculum, tho scpamtc 

~1~YP~h~rct;~~~~:,d of 
01~v~fc~1 s~~~~.;s a/';ss;~~~1~1ll,,'1 s~~:~:a{°~~~ 

strangled or removed one after the other. 
T,·eotrnent of Adenoid Vegetations.- Whoever has obseiTed and 

treitted a number of cases of iidenoicl vegetations in the naso-

r.~:~~li~ ~J~\~h'v:r!0'f,~~l~~::1~h~!~\'~~~:Ji0£~,?r sr!~I~ a~~~~~ki 
swellimrs with increased secretion from the lining membrane of 
that ca~ity, prove without effect ill such cases. This is explained 
by the consideration that we have not here to deal with sinJp!e 
serous saturation nnd tumefaction of the lining membrane, but with 
hypertrophy, caused by the actual new formatio:i of adenoid tis.sue 
in that membrane, which cannot be made to shrivel by the applica
tion of astrinrrent remedies. The treatment of adenoid vegetat10ns 
must, thcrefo';.·e, consist of operations, and the works of W. Meyer 
have in this respect marked a substantial progress ill the treat-
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th!ns~~~;~~;~~n~~.~~h~~~~eo~~~r~;~0'b;~~n it~:F,"s~h;~i~r~z~f 
and Wendt, did not once occur in nineteen cases operated on by 
Justi, and he, as well as Bardenheuer, prefers this method of 
operation to the tedious destruction by tho galvano-cautery pro
posed by Voltolini. 

The second method recommended by Ueyer is the destruction 

~i\,;!~se fo~'~r: ~fir;~;:n~i:;:,~ldt:~i~~d~ ::b~~d nitrate of 
of instruments for conveying caustics to the different 

f']~;~:~~[t:f ~;~~~1~f~!~~l~~~';;£.harynx, and these 
The instrument (Fig. 106), consists of a quad.rila

tenil piece of silver, l t ctm. long, and 4 mm. in dia
meter, which is furnished. with a handle 20 ctm. long. 
The four sides as well as the free end of the prism 
are roughed like a file, in order to give the mtrate 
of silver, which is melted upon it, a firmer hold. 
Now, if the posterior, the lateral, or the superior wall 

~K:!.0 l::~hed :n1~0u~~n ccl~~t~~~~P~~d;~t~~~fa~! 
of the instrument, the anterior extremity of which 
can be curved as required. It is introduced behind 
the soft palate into the superior pharynx after de
pressing the tongue well, and the growths are 
thoroughly cauterized by passing the instrument 
backwards and forwards over them several times. 
Tho slough caused by the cauterization peels off as 
a rule on the next da,r, sometinles only on the second 
day. Tho cauterization should not be repeated till 
after an interval of one day, for an aggravation of 
tho affoction1 excoriations with bleeding and an in-
crease of the growths lmve been observed, if they Fm. !06. -

~~~~o b~b~~~u~~b~ ;c~~~e t~::=~\:':~~~f~ indhth~ :5:~~~~~ 
naso-pharynx, which is felt immediately after the TOTHENASo

cnuterizatlon, is most quickly removed by pouring r HA n Y N x 
a table-spoonful of warm w~ter or of a weak solu~ion i~:E ~~:~ 
of common salt once or twwe through the nose mto SIZE). 

th?rf~~s!~::be~1~Y~terizations depends on the extent and size 

~!~~~efb;~f~w f~~p]i~?o!~ (~~~~ ~a~~he~~el ;~:at~~~i:;~~ 
(10-15) of cauterizations is required. The cauterizations must 
be repeated until no trace of the growths can be detected on the 
walls of the naso-pharynx by digital examination. 

du~~~pt~fmdfft~~e s~~,~~~t~yasm~:~~m"!,e~dbedtb~or~f~;e!n~~d 
21 





TREAT?tlEXT OF ADE~OID VEGETATIONS. 323 

For the treatment of swellings and increase~ discharge in the 
lower p_ortlO~S . of the fharynx the aJ?plicatlOn of astringent 

~!d!~~~ ~f s~~c~~~:~gl of\'h: ~~~:sf~dt1~~r~:;~~ilf t!"~fik~~~~ 
either by paintini) with a concentrated solutiou of nitrate of 

~~;e;~:~~!~~; l~~,:,~~J al~;!~~lili~d0fviAh0~0b:~~h~~r~~it~u:t~fi 
of wadding held with the forceps. Hypertrophied tonsils have 
to be removed only whcu they impede the breathing or cause 

~~~~~~s ~~;~h~e~~~ol~~':nr!t%~~e~} th~E~;~ta~h~a:0t~~~:~:a 
of the tympanic cavity. If granulations have formed on the 
posterior pharyngeal wall in consequence of chronic inflammation, 
they must be destroyed by solid mtratc of silver, melted upon an 

~~~~J~~ ~~);:~o~~~~~~r7(~ti~~~l).g them with liq. ferr. mmiat., 
Lastly, "ttcntion must be dmwn to the importance of the 

f:~~~L~~1atrr~{::·p~:si~:ccU:,f d;~~d"!~e~f i~u~r~i:~s!~J d~~1~t\~~~ 
tional peculiarities must be taken u1to consideration. If the 
patient's general condition is unsatisfactory, it must be the care 

r,~~~~:tu~~:~cis~ :t~~~~e~ ~?;.,"~~~~~ ot~i/~~:ae~~~ui:i~ti~h~ 
~::s'.rybyest~~~~~yct~ mSo~!~:~~s ~~tri~~ste~bs~~~~=d n~~~~~ 
pharyngeal catarrhs, which have resisted all treatment, will clis
appear on change of au·. If syphilis exists, anti-syphilitic 
remedies must be employed in co~junction with the local trertt
mcnt. In scrofulous cases, the use of brine or iodine baths 
(Isch!, Kreuznach, Rcichcnhall, Hall in U ppcr Austri", etc.) has 
a vm·y favoumblc effect, and iJ1 such cases, especially in children, 
goocl results may he obtained by the internal administration of 
cod-liver oil, iron and iocline. For plcthoric patients with a 
tendency to hromorrhoids, treatment by mineral waters (Marien
bad, Fnedrichshall, Ofen, etc.) is indicrtted. If a tendency to 

~~!~~~:if~~t~~i~~sJl~t~o~~~~ J: ~~'/~~::da];/he systematic 

of :s;::ii~~ ~fTt~: ~~~dai~ i:o~=ti~~rr~: ~;!~~~~1~~~."~n:f !1:!~~~I:;ngfi~~~~~l%~: 
!?1o~n~g~t:~e~r~fo~e:rcttt~~l~>i:r~~~~~1:~ :t~~~fi. of I~\~~\1s0~~.~~~;;~~1;~~~~:~;i~~;~ 
<>£ the muscles of the palate and of the pharynx are induced , and a large surface of 
the mucous membrane is brought into contact with the gargle. 

t If. \Vendt, Kra11klieiten der Nase:nrac/1-e111tiihle 1111.~ des Rcu:lte11s, v. Ziemssen_'s 
JJandbudt der spec. Pallt. tmd Tlterapie, 1874; B. .Frankel, Allgemeine Dia(J1iost1k 
fler Krcmk!tcit.en der Ka8e, etc. ; ibid., Krank!teite1~ der Nase, v. Ziemssen's 
Jfand.burh, etc., 1876; W. Meyer, Ueber adenoide Vegetalionen in der Nasenracltm
hQ!ik, Architi j. Ohrctilt., vol~. vii., viii.:; v. Tr~ltsc;_h, Anw~isung zwn Gebr~uch der 
Na.~endoucM, A. f. 0. vol. 1x.; C. M1chel,._D1e Kmnkheden der J!a8enltohle u11d 
clcJ:1 Nasenrachenraumes1 Berlin, 1876; v. Troltsch, P.,"in neuer Zerstaubun(Jsappara' 
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in the tympanic cavity, rigidity of the ossicular chain, but most 
commonly anchylosis of the stapes, results. These are the diseases 
of unfavourable prognosis, commencing usually with trifiino
symptoms, showing, as a rule, an insidious course, nnd endinO' ~ 
the highest degree of defective hearing. Althouljh. then, the l~st
named form of adhesive l'rocess developed out of the true midclle 
car catarrh seems in this way somewhat more sha1ty defined, 

~~e~r~~ f,.~;;:~~;~~:~:-v~~~ :h~~vi:~'~t ~~~ ~~t~::~,~~iif~g ~~:Ci 
secretion in the midclle ear, but where, after the disappearance 
of the catarrhal phenomena, the disease, in regard to course, 

~he'~t=c~~~ of~h~t~~~~~~;e~et1~~~1°L~~~5tl~);r"\:~~~~:=~ii:. 
~;i~ ri:~t~~';~~~:;:,~~~fo: a~d~h~ c~~!~~~ ~~:a,~~~t~~~st~etween 

The adhesive processes here outlined arc out of all proportion 
more frequent than other forms of inflammation, accompanied by 

~r;,~g_torr;J,h~h\~~i£~~; }~r:,ssi:;:~~~u~~s ,~~~io~f~~ th~n~rk 
Ji!~s~~f th~ f~~Y'~~he~h~~eth':~dehe~1i~r,~:~~ss~~~~~~~ [;.~~ 
true catarrh. However, affections of the laSyi·inth often occur in 
conjunction with the last-named forms, especially if of long 

~~;tl~~t.Pp~~;~1/:h~-~~~~~h~c~o~p~~i~i~~-~";~~1~~~~~,:f"~1:~n~~: 
in the auditory nerve and in the membranous labyi·inth. 

The diseases of the labyi·inth associated with the chronic 

id~::~t P~f~:s:~ a~~~~~~~fi:1l ~~~s1~~ ~~ 0fiJ~c~~f :f~n~riq!~~ 
while, as anatomical examinations show, retrograde a1lterations in 
the labyrinth (atrophy, fatty, and colloid degeneration) during 
the adhcsi vc processes are often present, yet, after a short dura
tion of the disease, or even at its commencement, a combination 
of symptoms is frequently present which leaves no doubt as to 
the presence of disease of the labyrinth. With such decided 

~i~,{'"~!~~~e i~~:P;fu;~;1Po1b;~~~~fti~:e~f~nt:i~~~s~~ ~het~~s~~~~= 
tion, that both divisions of the ear, the tympanum and the laby
rinth, have been affected at the same time and by the same 
disorders of nutrition ; in the beginning of the disease, however, 

~~~c~:b£b~~~~n':n1~~td~~1b~c~:hc~h:·eI~m~~1ctr~:~~~ ~~e s~:!ia~~ 
disease did not originate in the labyi·inth, and whether the de
velopment of the obstacles to the conduction of sound did not 

1~~tu~~:;c~;..e;'ti:v~01~~~U,:i~t's~~~~1d :~%[;,"h bili~1fo~~;i:~e ~l ~~: 
stapes has been found anchyloscd by a bony ring developed 
on its hbyrinthinc aspect (p. 328), without any diseased altera-
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nnd tho body of tho incus, nre filled up nncl obliterated, and the 

~~b~0ii7 r~n~~:eJY~fr~~~e~at? t~e ~~~s~~~~l:h~f i~tJ:~~ 
membrane, and the mastoid cells arc filled with masses .;'f 
a•clematous connective tissue, or with serous saline secretion. 

~~:h~~~i~~ ~~i;~~a~~s~~~~r~'him~h~e!c~~';.~0~0thi6k~~~s1~rt t~~ 
lining membrane is caused partly. by proliferation of the round 

~~~~J'~~fll ubld~:~:i~~r:~l/<l~;:~!~:~i;~~s~;;ar~~i°~~:~~~. ~f ~~~ 
mucous membrane may take place. 

In other cases, where the secretion has totally ceased, and 
where n complete transforma~ion of the new-formed tissue into 
connective tissue has nheady taken place, we find the mucous 
membrane generally smooth, several times as thick as usual, 

J~~10i,~[c,a ~~f·o~~clislf~~~~·e;ni~!~f;· rit~~ fi;~~le=t\~~ '~~;l 
~~'.~~;\~~~~~e~~;ls~~he t~l~~fint1em~~c~r~~n~~~~~:n!~~a~~ 
ligaments which extend to the ossicula. as well as the covering 
of tho articular capsules. This thickening is generally most 
strongly marked where the ossicula touch the walls of the tym
panic cavity. 

In yet another series of cases (according to Toynbee, in about 

~'~':;!~otf:•;::~t~a1~~~,.~~~i;1'.:'nJY:~<l~'.~v~~~t~ft~;~~:;"s~dea~h 
other, and by which the membrana tympani, the ossicula and the 
tensor tendon, arc abnormally connected with each other and 
with the walls of tho tympanum. In some rare cases such strim 
arc transformed by a deposit of calcareous salts into bone-like 
processes (Toynbee, v. Troltsch) (p. 84).* We further find cir
cumscribed or extensive adhesions between the membrana tym-

~a~~r~i~~ ;~eco~~i~t~a~bll~e;~~io;Fof~hi~ ~~:\~, ~~dt1~~n~:;:~=~ 
tion of its excessively proliferated mucous membrane into con
nective tissue, and its complete nnd general union with the inner 
surface of the membrana tympani and tho covering of the 
ossicula. 

Through these alterations in the tyml'anic cavity, the power of 
vibrntion of the conducting apparatus is more or less impaired. 
Tho greatest obstacles to conduction arise from the intimate 
attachment of the ossicula to the walls of the tympanic cavity, 
and from anehylosis of the ossicular joints. This anchylosis is 

• Compare Schwartze in Kleb's Handbuch der palholoy . .Anatomit , p. 81, and 
'" Triiltsch, Lthrbuch der Ol1renheill:.unde, p. 285. 

De Rossi found in the tympanic cavity of a man who became deaf in conse
quence 0£ a. chronic cabrrh of the middle ear, microscopic, sb.r-shaped corpuscles en
cru'lted wit.h lime ealh in the new-formed connective tissue strire. 
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the niche of the fencstra ovalis will take place with greater facility 
when there is such a network, than when no filaments exist. 

A second predisposing fact, to which I have ah·eacly drawn atten
tion, is the congenital narrowness of the niche of the fonestra ovalis, 
by which the crura of the stapes come into immediate contact with 
the inferior wnJl of the niche. In such cases, inflammation of a 
less degree would suffice to cause anchylosis. Microscopic exami
nation of the ears of several people hard of bearing supports this 
opinion; for along the whole mucous membrane of the tympanic 
cavity, and, indeed, in the narrow niche of the fenestra ovalis, a 

~~~~~fc~~aeng:u~~t~1~l1~~t;;;~~e~,it~~~h~11r~~f::· ,~~l'~'fti~h~ ~~i,C:: 
was fotwd. In two such cases I could not ascertain, in microscopic 
sections through the niche of the fencstra ovalis and the crura of 
the stapcs, any increase in bulk of the connectiYe tissue of the 
adherent mucous membranes, and it seemed not improbable that 
the anchylosis had been caused by a clesquamative inflammation. 

The anchylosis of the stapes, as Moos• was the first to prove, is 
sometimes combined with congenital or acquired hyperostosis of 
the temRoral bone, being part of a general hyperostosis of the 
skull. 1his form, from a practical point of Yiew, is of importance 
in so far as ancbylosis due to congenital hypcrostosis has cleaf
mutism as its consequence, while that clue to acquired hyperostosis 
presents clinical phenomena exactly similar to those of chronic 
adhesive inflammation of the midclle ear, and ends in deafness of 

~h~i~~ci~1~~fs '~~tl~h~o~;,~~~~j'~ ~~t~~cet!;: ~ol~~~id!tl! f~~~~,~~b;~ 
of the space in the external and internal meatuses, the fenestra 
rotunda, and the canal of the cochlea, anchylosis of the mallcus 
and the incus, and osseous closure of one or other of the semi
ci1·cular canals. 

Anchylosis of the footplate of the stapes with the circumference 
of the fenestrn ovalis, is caused either by calcification and ossifica
tion of the ligamentous ring of the stapcs (Toynbee, v. Troltsch), 
by a growth of cartilage from the circumference of the fenestra 
ovalis (Wendt), or by deposit of new-formed osseous substance 

~f~~e tl~~~~~- ~~~{~~e ~o~~=s~0o0:fil~~\~~~ ~e t~:ndt~~~0,'.::;~o~.~ 
find in the latter case, on the labyrinthine side of the fenestra 
ovalis, a concave osseous deposit, which slopes down towards the 
midcllc of the footplate of the stapes. This state of the vestibular 
surface of the stapes is sometimes associated with other alterations 
in the tympanic cavity, as Toynbee's sections show; but it occurs 
also without demonstrable disease of the mucous membrane of the 
tyrnpanic cavity. In the latter case, the anchylosis of the stapcs 
cannot be regarded as the result of an affection of the midcllc ear. 
The microscopic examination of clecalcified sections of anchylosis 

-lf. A . /. 0 . vol. ii.; A.f A . 11 . 0. \•ols. ii. iii. vii. 
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traced in different plnccs in the interior of the meniscus (a). The 
ancbylosis of the articular surfaces with the meniscus is caused by 
the union of the articular cartilages thus transformed (Fig. 107). 
This anchylosis originates, therefore, in a direct transformation of 
cartilaginous into osseous tissue, after the type of the osseous 
transformation of the cartilaginous islands in the Eustachian tube, 
as described by Moos. 

d:~~~Je"~~o~~giili! a~~:~~~o':r ~l~~e !fi~~~~~r~u~r~~~~e~~r~~~ 

d' 

middle ear. In the diffused forms, especially iu those connected 
with chronic naso-pharyngeal affections, sometimes a moderate, 
sometimes a great narrowing of the tube takes place. This 
occms oftener than bas been gcnerall y believed, through hyper
trophy of the Eustachian mucous membrane, with consecutive 
thickening and contraction of its submucous connective tissue 

~~~~\~~~e:;~e tif~ ~~sta~hi~~·c!~~~~:;i:e!e~t~.~~~ti~!, :fl~":J~: 
normal, and the tube is therefore completely permeable. This 
holds good, however, only in the majority of cases; for, just as 
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middle car, partly by the arrested action of the muscles, in con
sequence of anchylosis of the ossicula. Pathological alterations 
in the muscles arc, however, by no means so very fre.qucnt in 
inflammations of the middle. car, not accompanied by suppura
t10n, as Wrcden and Weber-J,iel, not on anatomical but on clinical 
grounds, have asserted. . Even in the inveterate forms, the 
muscles may be normal m appearance. In several cases where 

~'?" ,~hi~K. ~~,~~.;e::t :;~;s~-~~~-t:~,?e~=~ti~~~~:\~~~~f:s~~ 
of the stapes, I could trace pathological alterations neither in the 

te7t~:r::~~~t3~~:.,~~~c:.~:~~ the causes of adhesive altera-
tions in the middle ear in the course of chronic catarrh have 
already had their main features described when treating of the 
prognosis of the middle ear catarrhs, it is only requirnd here to 
mention the most important of them. It must, howm•er, be 
noted, that although in a number of cases these causes can be 
ascertained, yet often neither the history nor the examination of 

~fs~i~~t~ebs~~c~=~st~~b:~~~dt~:f:n °~/~~u~de10t1~e:'o~~ i~~,\:~~ 
causes of the adhesive processes are the following: 

(1) Frequent recurrence of catarrh; (2) chronic naso-pharyn
geal catarrh and ozrena, by which recovery from the existing 

::~~~s e~f a!cect;~~~er~:dd~~~e:3(v[i~l~.si~vft~d fu~J"~fYt~1~ly~~:, 
sometimes occur as the sequelre of diphtheria; also fatty de
generation and atrorhy of the same, by which the necessary 
ventilation of the middle ear is prevented; (4) hereditary ten
dency. This is one of the most frequent causes of tho un
favourable forms of interstitial inflammation of the middle car 
(vide E" 189); (5) general diseases, especially scrofula, tuberculosis, 

}lf,~eA ~~~~~ :St:~ .. ~~~,~~ (~e~:~~:~y g~~~ ~t~y;~~:~ 
pcm! state ; (7) external sources of injury, especially such as in 
consequence of the occupation of the patient continually opornte 
upon the organism (p. 190), living in a damp house, excessive 

~~fa~~~ti(~s T~of ?s~J;);~~cl ~~·o~~~~~e1 !~~~b~;hy~~g (~i~~: = 
:L~J,e~~td~,i~~~~~~~~~tt;'!v'hl~li "!dc1~~:~i~~t~~t~~ ~:~~~~~ 
ment of permanent new-formation of tissue in the mucous mem
brane of tho middle car is favomed. 

Tho adhesive processes in the middle ear occur oftenest in 
middle-aged and old people, Jess frequently in children and young 
~ersons, who are most subject to the exudative fo1ms of catarrh. 

h~:e c1~;~~£~~,~~~ ~~dt:~cf'1i~ce~~:e~1;~~e ~f ~~t~~~h~~~~~ 
easily bo traced to disturbance of nutrition, especially scrofula, or 
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they are. much Jess fref uently. observed than in the course of 

f~:;ent~~fi:'cm~~~~l~p!~e ;:~~;au;· ;!n the non-perforating 
those cases in which the chronic catarrh has 
been consecutive to acute inflammation of 
the middle ear, or where in the comse of a 
catarrh a reactive inflammation of the middle 
ear has been intercurrent. More rarely cases 
are seen where chalky deposits are developed 
gradually and without any appearance of 
inflammation (Moos). 

Chalky deposits are among the most easily 
recognised affections of the membrane in Frn. 108. - SEmLoNAR 

life.* They u~ually appear o~ the mem- ~~c~~oF~~~'Kfu~~~: 
brana tympam as chalky-white, sharply IN A WouuN 38 YEARS 

~f~h~~~~~~~~ ~i~~t;h~ .~:S1~h~~/h~~~~~: ~:~~~~~~!]~~:i:~E~ 
found most frequently m front of the handle nunrnG Tn• LAST 3. 

~~~~~ ~t~0~:~s~~~~ d1~:~e~01~~~t11 i.~t:ic~~~ ~I:I~~T~1~:~~~ i:~l~ 
vex1ty towards the pCL'Iphcry (Figs. 109 BONES Olo'Tllt: SKULL UN-

~~tb1!1g~th ~~~fi.~:~88of aa1~~a~!m!N°\~! ~~~:::~i~~1~E~~~~ 
handle, or the mfenor extremity of the EAB. 
handle is surrounded by a horseshoe-shaped 

~~f~t·~s <?;/~~;c~ {~ tr~~~t):;~t~;: t~f t~~e;:r~1h".::i~ies Tihe~·e~~~~~ 
ness also is never so gi:eat as in the purulent mfiammations of the 
middle ear. (Respecting the histological i:elations of the chalky 

de};r";~tle~~ i~~:~tlbr~at~mg~~b~~:!~;ia!t5/endered non-
transparent in its wt'ole extent. In this case it appears some
times irregularly spotted grey, sometimes of a homogeneous 
blueish-white colour, lilrn a glass surface that has been breathed 

}~~~ly ~~~~~:.'~hea~~~~~1~r~vl~i~~i~~g1:;be ~~:;~~~d·t~1:1~s;tfo0~~ 
milk-white glass plate. The most complete opacities are found in 
connection with a great thickening of the mucous membrane of 
the membrana tympani, and with its extensive union with the 
inner wall of the tympanum, in which latter case the membrane 
presents the appearance of a yellowish disc of parchment. In rare 
cases, when the tympanic cavity is filled with vascular, redematous 
connective tissue, or when greyish-red bands of connective tissue 
traverse it, or great hyperromia of the mucous membrane exists. 
the colour of the membrane will be reddish or blueish-grey. 

The appearance of the handle of the malleus is often also per
• Compare the detailed descriptions of l\Ioos, referring hereto, in his Klinik dcr 

Ohrc11!.-ranklttiten, 1866, p. 99. 
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"nd upwards, and its inferior/ortion partly or altogether covered 

~fo1~h;ro~~~~e~~d· t~fclds~f thsee~':~ra~~e ~~~e:d'f~~b~~~k{l'a;.~: 
fro?' it seem very. promment. . This fold, rounded or sharply 
defined on its superior margm, either extends m a straio-bt direc
ti~rn back.war?s and upw~rds_. or ?escribes a semicircu~ar curve, 

~'~~Plb~~nfold~ ~~q~~~~l~o~:~:~d1~1;J~~~~ae~~1~j~t~~:e~~r~~~~· 
brevis towards the Rivinian segment, and enclose Sbrapncll's 
membrane, which is either depressed or 
1mited with the neck of the malleus, and 
the visible superior surface of the short pro-

;:c~~ (c~dJi~i~n:h~~a~~~}~~:J~~~f ~ii~~~-
scribcd retractions, similar to scars on the 
membrana tympani, are observed. These are 

~~ut~~~~~~~~l~yaah:;ii~n~t~~.P~~ ~~~t~{~ 
~mion of the membrana_ tyml?ani w_ith the Frn. ll'Z.-WEu.-M.·\RKED 

1~h:~~ ~~~~~1~1~~~~~~~~c :1~v~lr~F~~~i;tn: !~~"'RLE~~uR;~~~r~~tA~! 
~~heey ~Y£~~·~1:, 1~~~~~ri~~ 0~~~v d=t~~a~~ ~E~;:\~~~0~~:~~~~ 
with opaque or thickeneO portions of the ONLY oN coNTn.C'r. SPEECH, 

~i~~1~~·~~~c~·~i~·~~e~~!~io~~·. ~~=?iy~r~u::J ~ZI~~: ;1 ~~~'ER POLITZEU-

behind the hanclle of the malleus, which come into contact with 

f~~o ~~:£e~h~a~~t~e t~£ ~~i:~:~~tl~ti~~ b'~;w~:~retf1~ei;1;1Ic1sb1~~a 
stapes (Fig. 113). The thinned parts of the membrane are rarely 

~0r~~~ ;fl~~· ~~c:i,~f;:!1 w~~~e;h:v~~~~~~f!tf;~~]~!d 0!u~h~o:~,'.d~ 
~:mt~;~~a;Y:e~~:sin(~~~J.~1~ ~~etl~:~~a<ll: e~~.~~~t~~~ll ~~ ~~~ 
alterations on the membrane, which occur after the injection of 

airA~·e;i~~-~Jg~mmation of the midcllc ear is not, however, always 
accompanied by alterations of the membrana tympani. For very 
often, especially in the interstitial inflammations, localized upon 
the inner wall of the tympanic cavity, and also more rarely in the 
adhesive processes after catarrhs, we find the membrane in a 

• As Bing was the first to observe, in rare cases a second fold is to be seen under
neath the posterior fold of the membrana. tympani, extending from the middle of 
the handle of the malleus towards the posterior margin of the membrane. 

In the first edition of his manual, 1862, p. 106, v, TrOltsch says: 'The membrana 
tympa.ni appears a.lso concave as a. whole, and apart from many partial irregularities in 
its curvature, a. curvilinear ledge, extending from the proc. brevi!J mallei backwards 
.and downward!!, is often specially conspicuous, which is to be connected with the ab
normn.I traction inwards of the merubr:rna. tympani.' 

22 
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G/urnrrs in the Extemal Aiulito"y 1lfeotus.-These arc limited 
in a series of cases to an alteration in the ceruminal secretion 
which is often dark-brown, crumbling, and dry. A hyper'. 
secretion of the ceruminal glands is seldom observed, but one 

~~·;.~~~ fo~:s.t~fth~:1t::~~ sf~~s~f~e~·~1~~f=~~~~80: i~: c~~:~= 
tion of the secretion can probably be accounted for by sirrml
tancous disturbances of nutrition in the sympathetic nerves 
of the middle and external ears. The circumscribed congestion 
o[ the skin in the neighbom·hood of the ear, which has been 
observed by Burnett* in several cases, is also a result of clistmb
anccs within the range of the sympathetic. 

Subjective Symptoms.-Subjcct1ve noises arc among the most 

~~;'~ts~f.v;dmE!~:'~~1'.c ~~:~:~1l;i~~~-:ra::~'tl!::t~~:~ o1~;'. 
flammMion of the middle ear. Referring the reader to the intro-

~i~Ji0~1f t~!ft~f.eri~v~l1~e~~ ~~fJ :~n:~r~h~~~n f~~f;~~~~it~h 
a lmowlcdgc appears important for clinical pm-poses. 

While the subjective ear-sensations in cases of middle-ear 
catarrh, complicated by secretion, arc either absent alto&°ether or 
only transient, in the majority of cases of adhesive m1dcUe-ear 
inflammation the noises are continuous. They are brought about 
by increased pressure in the labyrinth, emanating from the tym-

~~~~01~~i!~~~r b6r~!!11l;;~~:~~~e~:e:~~ ~~e;tc ~lx~b_~sib~:!~ 
of the disease, the noises become continuous as it proceeds, and 
f::~\~~~t~c~~~~~~~c ~'l~~~c~:~tyn~~ ~l~v~%tiif tl:c t::maect~:t~~~it~'. 
but a.re usually loudest in bad and windy weather, after par
taking of alcoholic beverages, ns also dming and after the use 

~v\tr~·i~~~;:~l ~~f,J'Y~c th·~ph~~~~~~ft::~~~v~~= P!~~~;/se~!:~i~e; 
~1~~lv~~~~g~:~~~~e~~~:t~~~t tf~~~~~c~~r~~g e~~!~Iv!1\~~~a0~~\~~~ 
arc experienced after a longer or shorter cessation, or when slight 
ti1mitus becomes suddenly so increased thlit the abnormal sensa
tions spread from the ear through the whole head, giving rise to 
great n.nguish and excitement. 

The intensity of the sensation does not always, however, depend 
on the loudness of the noises, but sometimes on difterent in
dividual conditions. While, dming the first part of the disease, 
many arc very unpleasantly affoctcd by the noises, but, as they 
a.f:lirm, gradually get used to them ; in other cases, even after 
many years' duration, the tinnitus continues to cause the most 
unbearable torture, which embitters the patient's life. In con-

• 'fbeEar, Pbiladclphb, 1877,p.390. 
22-2 
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subjective noises which are caused by pressure on the mastoid 
process,_ or on the cc~·vical vertebrro (p. 196), are useless either for 
diagnosis or prognosis. 

Sensations of pain in the ear in the adhesive processes are on 
the whole observed but seldom; only with a bad cold in the 
head, or after exposure to cold or drau"ht, stitches in the ear or 
in the mastoid process (v. Troltsch) are

0

occasionally experienced. 

~~fJ~c~~:~r\'nG:~~,a~f;~'.r a:~t~r~n~J,';,":~1,~!Y;~~~~;:P~~i:,lm~~ 
hypermmia of the vessels of the membrana tymparu, and by 
considerable inflammatory swelling of the membrane. But if no 
congestion is apparent on tho membrane after the pain in the ear 
has lasted for some time, and if after careful examination of the 
teeth it is found that there is no pain arising from the dental 
nerves (p. 199), it may with probability be concluded that there 
is neuralgia of the plexus tympanicus. I t is also possible that 
temporary sensations of pain, similar to those experienced in 
contracting cicatrices, may be caused by pressure on the nerves 
of the tympanic cavity by contraction of the newly-formed 
tissue. 

ea~i~-~~~:s~iv~~~:i'tfve~i~s:h~o ~~i~~~v{J';~~!~~h:~a t~~o~~~~) 
~h~~:72~nc;'l~~tti~U0~~~-~s ~f :~;~fcg~j)~~~t~;:j~~~a~i~::.i~~~ 
fr~~~~~:i~a~~ ~~~i::~e~t~i:Ii~!r;e~~'!i~~~c~!~1?1:f i~:d~~1~ 
inflammations of the middle ear, when the hearing is but slightly 
disturbed, or it may become npparcnt only at a later stage of the 
clisease, when the disturbance of hearing has already reached a 
high degree, so that often people who are very hard of hearing 
cannot bear loud speaking. 

A sensation of heaviness and pressure, and of crackling in the 
car, often occurs in the adhesive processes, but much more rarely 
than in the secretive forms of middle-ear catarrh. One observes 
much more frequently, especially in inflammation accompanied 
by continuous noises, a great fulness in the head, a sensation of 
weight and pressure on the brain, temporary or permanent diz
ziness, and more or less giddiness. The latter symptom-

~~~;~~~~c:~rsSc~f~:~·tj~ ~~stat~·:dke~;ss:~f~~e~nc~~-Y~hsi~icl~n!~~ 
vomiting, unsteadiness of gait, marked increase of the singing in 
the car, and a sudden change for the worse in the hearing, which 
often remains (Meniere's gTOup of symptoms); or the attack is 

~0o~s~tt~~~~~~f ~F~~t~;,~~~~fi~~ ~f~.d,l~1~01lts~~·.s tb~~h~~:~h0~fta~k~ 
arc caused by obstruction of the Eustachian tube suddenly 
occurring in the course of the disease, may be correct in some 
cnscs; but in the majority of my observations I found the Eusta-
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~>f the stapes probable, experiment will often show a great hear
mg-distancc for the watch or the acoumeter, while speech can be 
understood at a relatively short distance (Lueae). Such dispro
portion occm·s much more seldom in diffuse inflammation of 
tho midcllo ear, connected with visible alterations in the mem
brana. tympani.* Furthermore, patients oft?n come under ob
scrvat~on wb_o bear very sl_1llcrht no1s~s, as for instance the falling 
of a pm, while they arc st1 excessively deaf for speech. In the 

~'~~~~pti~:'~f ~~~hr~~r~'t~~~:.;. itsP~rs~~~~,·~~~~h,~il:~e~;! 
can conYcrsc only in tho closest vicinity can often hear the most 

~~~~~e ad'i~~;~!onsO~ ;~~i~~~~~e~in£i~~nl~~~fccl~Z ~be~ l~r~~;tf~~ 
of soft and subdued notes disappear. Temporary or lasting 
derangement of the organ of bearing for musical notes is on 
the whole but seldom observed. It is professional musicians 
especially, who, when a. sudden change for the worse occurs, 
bearing the notes wrong or confused, complain about this most 
often. 

In the adhesive processes of the midcllc car, great variations 
in the acuteness of hearing occur more seldom than in the 

di~;~~i;ce i~oj:~1~cl~10~~l~rf~·tho!c ~~:~r~~·~~Licl~·~l~~·~ .~:~~~fi= 
ing and moderate secretion in the Eustachian tube and on the 
lining membrane of the tympanic cavity, while in the 1fry, ad
hesive processes, or those which come on without preceding 
secretion. only inconsiderable variations in the hearing can, as a 
rule, be noted. But in the latter cases also, there is often an 
evanescent increase or decrease of the acuteness of hearing 

~i~~~,·~rb;h·c ;~~~si~~ ~~ot~f,~\~~ddl~ P:~'.Y a~ s~~~t\~'c:sc~~~r~f 
simultaneous affoction of the labyrinth, by deviations in the 
power of perception of the auditory nerve. 

The most frequent causes of temporary relaeses of deafness, 
arc intcrcmrcnt naso-pharyngeal catarrhs, bodily indisposition, 
fatigue, increased tinrutus, excessive mental labour, sexual ex
cesses and pollutions, affections of the mind, fright, close atten-

• As high tones in general are better perceived than deep ones, this disproportion 
is, according to Luc:i.e, to be explained by the fact that the noise or the watch consists 

~il~Ht~1::~~:~~~~f ~~~;t;~;~t~~~~~~EE~f~~E:1~:~:~%:i~t~~ 
ferred from the membran& tympani through the air column or the tympanic cavity to 
the membrane or the fenestra. rotunda. Speech, however, composed of a number of 
partial t.oneM,canonl} be perfectly transmitted to the labyrinth tbroughtheoissicular 
chain. 'J'he greater the impediment to the conduction of sound through the ossicula, 
thegreattriilthedi1;t.urbanceofhearingforl:'peech. 

t Cumpare Ohr 1mdb];rac/11:, by Ockt\r 'Volf, Bruns\1•ick 1 18i1. 
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quaintcd with later on-when brought into contact "~th the 
middle line of the skull, what has already been said in refer
ence to middle-ear cato,rrhs holds good (p. 274). Low-1iitched 
tuning-forks arc, as a rule, perceived more distinctly with the 
deaf car ; only exceptionally with the normal or less-affected 
car. 

Phenomena of Ausciiltation.-Thcsc are dependent on the 
state of the Eustachian tube, and on the degree of tension of 
the mcmbrana tympani. In the diffose processes, where the 
Eustachian tube becomes narrowed through a continual loosening 
of its lining membrane, or by hypertrophy and shrinking of its 
submucous connective tissue, the auscultation-sounds, as heard 
by aid of catheterization, arc, according to the degree of the 
narrowing, indistinct or hardly noticen,ble1 or the passsge of the 

~\:s~~~~d ~~~i~tl~~1~\~i~~s:~h~0i1f:~~~~it~~0n~0 s~~~~~1i~s~' ~·£~~~~~ 
are incrcasecl by the friction of the air on the abnormally stretched 
or atrophied membrana tympani, and on the bands of connective 
tissue in the tympanic cavity. In cases of moderate constric
tion, the auscultation-sounds wiU be more plainly perceptible 
during the act of swallowing ; in cases of extreme narrowing, 

f ~::~~~~ oti1~hc '~~1:m~ls ~~~~r~~m~~1i~~~ 0~~~~1:~ti!~~~1~· i~~~~io~~~f 
the middle car (Schwartze) is probably caused by the circum
stance that through retraction of the mcmbntna tympani, now 
forced outwards, the air is driven from the tympamc cavity 
through the Eustachian tube into the pharynx. An abnormally 
wide tube is, however, frequently discovered by means of the 
catheter, in exhausted cliffose processes (v. Troltsch). In in
flammation confined to the neighbourhood of the labyrinthine 
fcncstr[C, and ending with synostosis of the stapes, however, a 
normal, rushing sound may be noticed, but in this form, too, pro
nounced cases of narrowing of the tube are observed (compare 
the Results of Auscultation, pp. 132-137). 

Goii"8e cmcl Reslllt.-The varied forms of adhesive midcllc-ear 

~~~fl~~11~11~~1~fi:!s~~~Isci~~~1t~1:~~:~~~;itae~~ri~~f~~ gf'°~::. th~; 
the development of the disturbances of hearing is the main 
point at issue, it will form the principal subject of the following 
exposition. 

The development of the disturbances of hearing progresses 
differently in adhesive processes resulting from catarrhs, and in 
interstitial inflammations. Both forms have this in common, 
that the disturbances of hearing in the majority of cases exhibit 
n. progressive character. This can be explained, if we consider 
that the products of disease in the middle ear, and often those in 
the labynnth, do not continue in one stage of development, but 
in course of time tmdergo further alterations, by which the 
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patient, before he himself bas an inkling of the defect, bas his 
attention drawn to l1is deafness by his friends. 

Total deafness as the result of adhesive middle-ear inflamma
tion is, on the whole, rare, considering the great number of cases 
-0f the disease. It comes on either gradually and without 

~iJ<l~~~~~'.e a~'J'ff~:i i~r th~dc~:1a'; ~g~n, t~~~~ei~h~~~ti~!t 
phenomena of any kind. I have seen patients who suffered for 

~f;h~ fr~m c:~~~iofo~r{h~le~d~~ b::~~~etioc~~lle~~li-~;a~::~t 
always be ascertained. I have noted as most frequent causcs
colcls, excessive noise, concussion of the skull, a.ttections of the 
mind, excesses, cerebral and spinal diseases, syphilis, and old ago. 
Either the loss of hearing is permanent, or a certain degree of 
hearing returns in a few days or weeks. There is no doubt but 
that in all cases of clu·onic middle-ear disease, in the course of 

~~'i:th ~~01~~~1ss:cisu;Yde~h~s:aJ~~~~n~f o~ \~~y~i'::':ii~f~ t~ffe~~r~~ 
Anchylosis of the ossicula has only hardness of bearing as its 
Tesult, not complete deafness, as post-mortem examinations have 
shown. 

In contrast to the insidious adhesive midclie-car inflammations 
arc those ramr forms in which the deafness increases very 
quickly after but a short duration of the disease, and without 
traceable exudation in the middle ear. The deafness is developed 
so rapidly, with attendant su~jective noises, that after a few 
weeks or months, conversation in close proximity becomes very 
cliflicult. When examination of the power of perception through 
the bones of the skull shows that it is decreasing gradually or 

~l~~k~lte ud:f~~s~oTsp~~~reddit~~l~P~~~~t tl~~~~n~a~y bc~1~~i!~~~~ 
disease of the labyrinth. 

This unfavourable rapid course is seen sometimes in stronO' 
henlthy people, without any ifoparent cause for the aggravate~ 
~f ~h~tdfse~sethi!a;ff~~t~~~~ed ~om=~~~}~jo~~~,~~~~::et~fo8us~~;i~~·~ 
ditary tendency. But in most cases the rapid deafoess is the 
consequence of constitutionnl syphilis. The defect in hearing 

li~f~~-~~~~;a:~0~1 ~~~h pt~~;~~~~~[Yb~~:;~~mi~ fevtJ~p~~n~ 
~~ntt~~e~~~e~/fs~1~~~J'f;~li~c oJi~~~!h:£ ::~oe~~~ry symptoms, 

Syphilis seldom remains localized in the middle ear, even in 
those cases in which the nffcction originated in a specific naso
phnryngcnl inflammation. The functional examination rnth~r 
tends to the result, that in the majority of ca~es the labyrinth is 
simultaneously affected (Schwartze, A. H. Buck). Then, again, 
there arc cases where the specitic disease is localized in the 
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in the membrana tympani, as thi~kenin"s, chalky deposits, and 
eontract10ns or partial atrophy, exist. These appearances in the 
membrane, when ta.ken in conjunction with the comse of the 
disease, the subjective symptoms, the result of the functional 
examination, and auscultat10n, will in most cases lead us to 
assume the presence of pathological alterations in the sound-

~~~!~tt~c;6£~~·~tut~~a;~,e h~~~~v:.~ ~~e wi~~6"f~sex~)~f~ ~ 
slightly striated or diffused opacity, such as is often seen in a 

arffi~ul~~~s~0~~~!/y0~~h~~ ~L~E·~~~c~~~~J~~;b~hfs ~~~!~t~ i~e~~~: 
able. Herc one must often decide whether the deafness is occa
sioned by a disease of the middle ear or of the labyrinth, and 
in coming to a diagnosis the results of the functional examina
tion, and that of the permeability of the Eustachian tube, must 
be taken into consideration. 

ca~!~dc\~~~·:th';;;~~1d:s!~~e t\~e tit~~~~~~~:! r~!~1~~fisc:f mi:~~~~ 
with the tuning-fork. If in a given case, where the. objective 
indications of a miclcl1e-ear affoction are wanting, the vibrating 
tuning-fork, brought into contact with the middle line of the 
skull, is heard louder by the deaf ear, it may be assumed with 
certainty that the scat of the disease is in the middle car, and 
not in the labyrinth. This also holds good in all those cases 

~e~~~i'n t;~rt~u:r~~::Mc ~:~.~l~{istt~a~~~~~~~reb~ tl1~1~o~~'.J 
or less affected ear from other parts of the middle line (Lucae, 

~\bc~;~~~~~~?1~ ~l~r~nfo;~~ !{~'{~~~~-~~ Ji~~~:;,Yfo!~JJ:;i~~~:~ 
the tuning-fork cannot be heard from any part of the middle line 
by the diseased car. It must, however, be speciaJly mentioned 
that a conclusion as to the seat of the disease in the middle-car 

~~i~h ~bc~·:~~~;-fgk~·~:~ ~k~tp1~i:tv: :e~~~\~~~-e~~~t eth~~~~~~~~ 
is not justified in diagnosticating labyrinthine disease. Because, 
as has akeady been pointed out (p. 180), in for other reasons un
doubted middle-ear affections the tuning-fork may exceptionally 
be perceived louder by the normal, or less-affected car. Of less 
importance for the diagnosis of the adhesive process is the power 
of perception of the ticking of the watch or of the acoumeter 
tlu-ough the cranial bones (p. 173). Only in those cases where in 
deafness of high degree (conduction of rtir) the perception through 
the cranial bones, even for a low-ticking watch, is perfectly pre
served, it may, in default of other clia"nostic points, be assumed 
with great probability that the pathoTogicaJ changes have their 
scat m the middle car, and not in the labyrinth. A trifling 

l~~;~::h?!;~~~~~~~b~i~~~s~~~:va'h:e:l]' :'e~~i~~~~0(;.t~~Srt~ 
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~~~r~~:~s:~1:i1~· i~~d t~~~1!~~~~s\t~~f!~i~J~~~t a~~~~!~ p:~~~~~ 
losis exists, probing is very much less painful, and causes no 
tinnitus' (.A. f 0. vol. v. 1271). These assertions, however, 
only hold good in those cases in which there is complete bony 
anchylosis of the stapcs, for in membranous anchylosi.s the pres
sure of the probe may produce motion, which would give riso to 
tinnitus. On the other hand, it is possible that when the laby-

f~t:~J~~~~d~e~~=d b~is~~~tt~at!o'~e~·~e~t~ ':~;Z~te ns~~~ee;e~; 
tinnitus could be produced. 

th~V !c~~~~an~0~;:~~~ssan~eth~ia8:e0;!~. ~~rt~d~fs~h~s t):;:~~ 
cavity, as also the determination of anomalies of tension of the 
sound-conducting apparatus. 'l'he diagnosis of adhesions of the 
mombrana tympani. 1s possible by inspection of the membrane 
either during mf:lation or during examination with Siegle's 
speculum. Thinned parts of the membrane, which lie closely 

~;tt:'.~~a;~cl~~\0 ~~t~~]:~io:~~ulie t~~n::;:ri/'li~~ ~~t~f~s 0~r~~r t~~ 
inflation, which renders invisible the previously visible incu
stapecleal articulatiou or promontory rcsbctivcly. The bulged-

~~j\[L~~-ts ~'~~;1'c~~:~: ~0e%0b1~~~e~ i~~y-~ff~~i~~11~e~~ £~i~~{c 
back quickly after inflation. Where syncchire exist, however, 
the sunken adherent places romaiu unaltered. If an examination 
with Sioglc's speculum be made (vide p. 102) the non-adherent 
parts of the membrane show a distinct movement as condensa
tion and rarefaction of tho air alternate in the external meatus, 

fl~~ ~e~1:C'!or~h! p~~:b~::"~nAl1~heu'ti~~;:~j w~llidg;-~~~ 
~h:p;::;.~~ c:t~hec"i:~b~·~~~a~~:~~~to~o~;;~~de;~~s~s~e~~:~ 
mobility, as I have been able to convince myself by post-mortem 
examinations. 

1'/ie deterniincition of the cinonwlies of tension of the sound
conducting apparatus is beset with s-reater difficulties than is 
goncrall y thought. Because in addition to tho fact that the 
alteration of tension in the mombrana tympani does not always 

~~::~~~i~;~~;~~-~:n~~ 0:~~0r~:~~s~fn~ ~h~ ~:~~~lie~e/~;~~~o0~ 
have proved thoroughly inadequate. 

The anomalies of tension of tho membrane cannot be deter
mined by inspection alone, it being often found that an opaq uc, 
much retracted, and apparently tense membrane turns out on 
examination with Siegle's speculum to be highly flaccid, while 
sometimes a normal-looking membrane when similarly examined 
proves to be tightly stretched. 





PROOXOS!S OF THE ADHESJ\'E AFFECTIONS. 353 

there is no improvement, or only a slight one after the injection 
of au· mto the tympamc cavity, the conclusion must be drawu 
that the ossicula are fixed in a firm and unyieldin" manner.* 

P1·ognosis.-The prognosis of the adhesive pro';;esses depends 
up9n tho pathological alterations in the middle ear already de
scnbed. As we have to deal here with products of disease which 

~t:~~1~sc~~~t0~f~h~eg~:s~~:P/£°:~ hi~d~~nt;e t:ae U,0:~~~~~~;~0~ 
of sound has been caused by them. The prognosis is therefore 
confined to probable conclusions from the COlll'se of the disease 
and its accompanying symptoms, whether in its further course 
the disturbance of hearmg will increase slowly or quickly, and 
whether a substantial or only a trifling improvement in the 

heT~~gaff~i~~se~),';~~~i~;:.~;~ei~i::;~~i~~ t~a~~r~t~1~~~e, as a 
l'ule, a more favourable prognosis than the insidious circum
scribed inflammations, which are often complicated by an aflec
tion of the Jabp·inth. 

The prognosis is relatively more favourable if the disturbance 
of hearing is not yet of a high degree, although the disease has 
been of long dmation; if it has run its comse without subjective 
noises, or if their occurrence has been only temporary; if the power 

~~;&~~~0¥~~0~ ':!:~:r~~~f;!:;{1d'-~i'~k;~1::·~~~~h~~~nd"\f~h~0dee:fu~~~ 
increases but slightly within a consi'a.erable space of time. The 
Jlrognosis will also be more favourable if a marked improvement 

~bs~~!a~J°:i~f~r ~~ i'nj~~~i':ningf 0~ii~h:it~inti~gt~p~::'ic e~~v~r~ 
from which it may be concluded that a swelling or an anoma& 
of tension exists in the middle ear, which has still to be re
moved. 

On the contrary, the prognosis is an unfavourable one in cases 
where after a short duration of the disease a considerable dis
turbance of hearing has already become developed without any 
free exudation in the middle ear being traceable, or where the 

k~~c~h~~cl; i~~~~~'cf · aii~=:~h\~he d~!r~~~ a~d\~t~~ ~c:.~~s~~e~l1~ 
hearing-distance is either imperceptible or very trifling, after the 
illjection of air into the middle ear. Jl[ore unfavourable also is 
tho prognosis in cases where with a normal state of the mem
brana tympani, and a normally permeable Eustachian tube, the 
process bas a steadily progressive, insidious character, where the 
subjective .noises continue uninterruptecliy, arnl where the faculty 
of' percept10n tlu·ough the cramal bones is either lessened or has 





lNJECTJOS OF Affi L'i'TO THE )lIDDLE EAR. 355 

in. all in~t~nccs in w.bicb, dming its .exeet~tion, the air penetrates 

;~:~: ~~fl~~~~~to~s';~~~~-~~~ \~~K~nE~,~~:~l,\~~n~a~,[v~~chp1t~c:~~ 
the entrance of air into that cavity. 

The amount of pressure to be ap~lied is here dependent on the 
greatness of the obstacle in the middle ear. In cases where the 
diminution in the calibre of the Eustachian canal is not very 

~f0~t;~ aiRfi~~:~~b~~ tfu o~~1:t~~~~~ve1~f bth: ~~cr~~.ill,0:p~es1~~l~~ 
elicit all the good effects that can be got from condensation of air 
in the midcllc car. But in cases of greater obstacles· in the 

~~t~!~~l~~d i!~~=) ~u~~'~:0e!p1~~~~'(J~~:,~~~n~~p lt~1~!11at:~~ 
must be obtained either by stronger compression of the inflating
bag, or, if this is not sufficient, by the force-pump. 

co~~de~~arf,~ d~t~~=~~f tt~e a'!~~!~·~r p~~:~~~\:~~t ~~li~~ 
The tighter the membrane is stretched, as seen by examination 
with Siegle's speculum, the greater must be the pressure with 
which the air is propelled into the tympanic cavity. Great force 

;~~;.1;,,~~hl~v~~J';'J,:c s~t~r~fu:h~ ~~~~~~:ct~~;~ib~si~1~1~~f~J,tZ 
if the membrane is seen to be thinned and slackened to a great 
extent. 

The air-douche with the catheter is to be recommended 

~f,~ci~~a~~e t~fscai~ai~1~oi~h;h:~ ,~r;z~~~~~~no!ai~~:iu~~e~~ 
marked swel1ing and narrowing ofl the Eustachian canal. The 
pressure made by a, strong compression of the inflating-bag with 

~1~~ IC~ll~~OJ~ thBt~;~\;~~~h~e~~~~~~le a~o :h~{f~~Jd]~ c~~~ei~e~i:1~ 
great, the inflating-bag will often be insufficient, and the forcc
pump (p. 131) will then be required to raise the pressure up to 
O·i;-0·6 atmosphere, "nd more. 

The curative effect of my method is certainly in many cases 
quite the same as that of the air-douche with the catheter, but it 
is often dcciclcclly superior, as regards both the improvement in 

i~em~~;~!~o~, J~~::,~~rd~~~e \1~ft ~!!~1~N~:cd,\1~~: ~1~1~Yi~c~~hee~hi~~~i 
cases occur, where even without marked narrowness of the 
Eustachian tube, not only does a greater improvement in the 

~~.~~j~,f~~~'\.~i~ tl,~r~~~f1~t~~'..bjth;~v~f'.~~~eih~~l~~p~~~~io~t~~ ~; 
method. 

l.1rom this it follows, that in every case where catheterization is 

•In the case of :i. roomy n:u;al cavity, conical catheters are to be preferred to 
.CJlindricalin:1trument:1(p.15i). 

23-2 
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The action of cl.rugs in the adhesive processes can therefore be 
traced to the following facts : 

1. As the introduction of vapour as well as the injection of 
small <(W1lltities of fluid into the T?iddlc car is always effected by 
n. ccrtam pre~surc of n.u-, the resultmg nnprove~ent m the hearing 
must be attributed to a great extent to the sunult:meous action 
of the currents of air. 

2. The drugs introduced into the middle ear cause more or 
less irritation, by which the articulations of the ossicula, which 
have ~ccomo tigl1t, are ]oosened. Thu_s the lining ~embrane of 
the m1dclle car 1s prepared for the actwn of the 1111ected air as 
the loosened parts become more elastic. ' 

!l. In cases in which there is still swelling of the mucous 
membrane of the middle car, owing to infiltration of cells, the 
tmorganizcd cellular clements may still partly decay and be 
absorbed, from the irritation of the drugs. 

wc:~"{~~-~~;.~~~~-~i~~~~~ie~~f;~~~~l': th~~:~:~;~~] o~y c~~~~?~ 
affections of the middle ear than at present. We ci\nnot enter 
here into a detailed discussion of the numerous remedies, which 

~1f~h;:t'a~fJ'~:,~ a~dt~he;~r:;sfe;:~£~~~~fo\{~ew'i~·:::~ti~,;a~~~; 
those which have been praised by specialists as particularly effec
tive. They arc : steam, sal ammoniac vapour, n.nd the vapours of 
carbon:itc of ammonium (v. Troltsch), iodine, iodic ether (Rau), 
acetic acid, acetone, pyroligneous acid and tar (Bonnafont); the 

';~IJ!e~·~su~{ ~~:;;;h~i'~~n~{ ~!~~:e';~ b~~~cic ~~i,t"~~~~~!~~d~~ 
by Ruete, and hydrogen gas, proposed by Loewen berg. As regards 
the effect of steam, and the vapours of sal ammoniac, turpentine, 
and carbonic acid, I have ah·eady given my opinion (p. 292). 
We have seen, that the operation of these vapours is by no means 
striking, C\..,.en in the secretive forms of catarrh of the middle ear, 

~~~fi~edr~o ~h~cs~ :~~~ t~l';,ti~~~~id~~c~t~~it!~~i'~ff!tf~~t~fna~~ 
and pamcentcsis of the membrana tympani, the swelling of the 
mucous membrane n.nd the secretion obstinately continue. In 
the adhesiYe processes, the prognosis of which is much more 
unfrwouralllo, we must therctore expect still more insignificant 
remedial results from the application of vapours. 

Injections.t-Injections ot medicated solutions into the midcllc 
car :lrc now used much more frequently than Yapours, in cases of 
chronic affoction. Of the numerous solutions recommended for 

:jc~t~n P~;~o~~i'o:i~~llc 1e~\~~1s(;~P;:1~~~:.d :Ji~:~tia:k~~~~ 
• Onthemethodo£introductionofv::i.poursintothemiddleearseep.142, 
t On the method of injection into the middle ear, seep. 13i. 
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tainly produced, but that at the same time new products of in-

~f~h~:ft~=a~:~1~~~ta~~~'.1~e ~~~)~' d~~~l~l~~d t~:~~~~~~~~~ 
tighter and more rigid than previously. 

The same holds good as regards all those methods which ha>e 
been proposed in order, by an artificially produced infla=ation 
o_f the. midclie ear, to bring about a softening of the new-formed 

~:~~!=~~nt~fn ~b~0h~ari~;.~ra~~t a~;}ti~~;r~~rd!0 tE~01.~~~~ th~ti~ 
chronic affections of the middle ear a decrease much oftener than 
an increase in the hearing results from intercurrent inflammation, 
these modes of treatment, quite incalculable as to their conse
quences, must be discarded, because the suppuration provoked 
in the middle ear '!'ay lead to fatal co~plicat10ns, by f>rop_agation 
to the cramal cavity and the Yenous smus. Cases of this kmd 
have been several times observed, and I baYe myself seen vio
lent suppuration in the middle ear arise in i;>aticnts who had a 

~~~d th~e~~-?tc:~1 ;~~~o~,~~~,~~;,~Zti~:~~~i~~ ~.::,:i~~%ei~1~e:;~~ 
of the mastoid process. 

As regards the effects of injections and of vapours, as compared 
with sim~lc inflation with air, I must from my experience declare 

~~~~n~~s,t ~~e ~=:1~c:1~~i~t~r~!e~::\:1e tE~o~=~~.i~g 0~~~~~t~ga:; 
case can be obtamed, can be procured by propelling ail· alone into 
the middle ear. In a number of cases, 'however, the effect of the 
inflation of air is undoubtedly much increased by the combined 

tlf~'~~~:~?v~ti~nm;f~~~:~di~0~~~j~h b; ;m~fi~tio;h~f ~~i~0~l~n~·oa~ 
improvement in the hearing to a certain degree had been pro
duced, but in which by a subsequent temporary application of 
vapours or solutions a still ~rca.ter increase in the acuteness of 
hearing had been brought about. I cannot therefore agree with 
the statement of Burnett, Cassell s, and Lennox Browne, that even 

~~~~~~~~ ~} ~h:'.!r:fi!~~i~~~f~/1~~~ !'i<ldl~'i!~rvalueless in the 
The question whether better cures are efteeted in the so-called 

dry catarrhs of the midcUe ear by the api;>lication of vapours or 
of medicated solutions, is still a subject of controversy amongst 
specialists. The fact is that, in the limited number of cases where 
any improvement is caused by a local meclicatcd treatment, some-

~~~71~""fi~11t1i~n~vh~l~~tt~!~!~!~1t~~~~-eg\:0 v~~~ li~:;~ fdT~~~'.~~~: 
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The results of local treatment depend in the first instance on 
~be nature of the patholo~ical al_terations in_thc sound-conduct
ing apparatus. on tl;1c cond1t1on of the expansion of the auditory 
nerve m the bbynnth, and also on the facts which have been 
enumerated in speaking of prognosis, and which have a favour
able or nn unfavourable influence upon the course of the disease. 
The most remarkable is the increase in the hearing-distance in 

;~~;~,\~ll:~:~iJ~~x~~~:~~1·0~~~1~:ts~ghu~:~1~~rf~:· ~fh::s~1~b~d 
been produced in the sound-conducting apparatus by the diseased 
process as arc capable of {'artial removal by local treatment. But 
m cases of tight or but s ightly flexible adhesions, or of complete 
anchylosis of the ossicula, of tight stricture of the Eustachian 
tube, and also in all cases where the condjtion in the middle ear 
is complicated with an afiection of the labyrinth, the curative 
effect will of course either be trifling or nil. 

ca;~";t '\~g'"~~-e%c~~d im,\;h':r:m~h; ~~a:~~n~ ~otb';,r~~;~~~~ 
where a noticeable increase in the hearing takes i~ace after 
inflating the car once or twice, as a rule a better result may be 
expected than in cases where the function of hearing- has ah-eady 
considerably deteriorated, and where no alteration m the J;>Ower 
of hearing, or only a slight one, is noticeable after the Eusta
chian tube has been made permeable.• Exceptions arc, however, 
not uncommon, for it often occurs that in cases where both ears 
arc aficctcd the power of hearing of the more affected ear is so 
improved by the treatment that it surpasses that of the pre
viously less affected ear. <..:omplete deafness for speech docs not 

~~~~~~~d t!f~e~0~~~~~~h, 0i;1i 1~f:~sv~:;'h~~; i~o~tc ~~~-~rL~~:e a~tf e~~:J'. 
and where the power of hearing for speech of the one ear had 
quite ceased, an improvement in hearing of the deafer car to the 
extent of ~-1 meter during treatment. 

As previously remarked, the duration of the treatment (p. 205) 
is of great importance in regard to the result. In most cases a 

~~~~g:J,~-~(o~-~ b~·;~n~~~~cf~~ly bfo \~~r~~r~c!~~,~~~~.~~;e ~ 
the hearing-distance can be traced. If, therefore, after treatment 

~~~1~:~~~\~vcs~~~ea ~;s::~~~:~u~~ i:~~~~~m~raii: ~~d0faj0e~t~~ic~f 
~;;~u~i~,~~'.0~e':nt~~~ti':,e~~1:'h~~;;;t~h~~~ y b°n"t~~~~~~f ~~rlt~~i~:Y 
disappear again. Tho length of time it takes to arrive at the 
Lest possible result varies much; in most cases it ranges between 
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repetition of inflation of air for se>eral weeks three or four times 
a year is necessary, while in other cases, where the improvement 
in the hearing is of longer duration, an after-treatment of several 
weeks twice a year is quite suflicient. 

ne!s b~tt1~~·~~~;'al~ia:,O~,;:~r:1~;' s~fu~.~~o:~~ntcf :d wb~t~~~1~ 
specialists as an after-treatment, but I do not consider it super
fluous to state here once more the injmious effect which the too
frequent execution of this experiment has upon the function of 
hearing. 

But while, through the above-described methods of treatment 
and a rationally instituted after-treatment, a stationary state for 
a number of years is in many cases produced, local treatment 

~~fd~u~·e:~t:1~~~f;~1 t t~-i~fu~0~~~t1;~h:!0;1~~ ~ftc~t;~~~i~~·~g~·~s~~: 
irresistibly till, in spite of treatment, deafness of the highest 
degree has been reached. The insidious inflammations ot the 
midcllc ear1 combined with constant subjective noises, arc the 
most common cases in which all treatment proves useless. In
deed, it may from experience be affirmed with certainty that in 
a number of cases the tmfavourable course is even accelerated 
by the local treatment, a fact which deserves full consideration 
in the treatment of chronic affections of the middle ear. 

T1·ealment of lite S1<bjectit-e Koise.9 which acco1npany the Ad
hesive Processes.-The treatment of these subjective noises is 
essentially the same as that of deafness. The removal of the 

~~!~s.;o~~~;e~~~~·et~ ~~h f~~~8fr~{u~:t:11~h. theB~~h~b~'C 8~~j~~~i:~ 
hearing-sensations in the adbesi,·c inttammations of the middle 
ear arc often considerably alleviated by treatment. This holds 
good especially of those noises which proceed from anomalies 
of tension in the middle car, and from the abnormal state of 
llrcssurc in the labyrinth caused thereby. Subjective noises are 

~~·n1~~~~~~c~ri~koet~~· \1 th~0~~~~~,t,~c~~;1~. th~h~~~~~t i~\:~s~ 
striking immediately after the application of these methods, as 
very loud noises often suddenly cease, or are greatly lessened. 
This favourable effect is, howeYer, seldom lasting, as after a short 

~1~~Y t~~~c~~\~~8c£~~~;~~F 1~~~~~tl~~jbis t~~o~~~1~r~~td~~~t~the~~~ 
again thn.t of cathetcnsm or the rarcfn.ction of air in the external 
mcatus. Sometimes n,, weakening of the su~jective noises is 
brought about by injection of a medicated solution, or by the 
intrndnction of vapours of sulphuric ether, acetic ether (Kramer), 
or chloroform (lhu), or of a mixture of sulphuric ether with 
ethylene chloride (liq. an,esth. Hollandi) (6: 4), where inflation of 
air had previously been without result. . . . 

The influence of treatment upon the subJect1Ye noises cannot 
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rally ceases soon, though occasionally lastin"' se.-cral weeks. 
But these injections are suitable ouly where the noises occur in 
severe paroxysms. 

Equally little to be depended on are narcotic instillations into 
the external_ meatus. It no doubt sometimes happens that after 
the mstillat1on of a few drops of warm water or of some narcotic 
solution violent noises are alleviated.; but more frequently not 
only is the tinnitus increased, but a considerable decrease in the 
hearing is caused by the instilled. oil or the dissolved cermnen 
drying up and forming a layer on the mcmbrana tympani. By 
painting the cartilaginous meatus with medicated. glycerine 
solutions, however, alleviation of the noises and subjective relief 

:~a~t~;e~i~~~'f~~c~~ti~~ esf;c:~~r~~ti~~sls a~pl~r{h~sfoll;,.e~ 
solutions: l'J<. Tinct. valerian., 2·0; ::eth. sulph. l·O; glycerin. pur. 
12·0. l'l<. Tinct. valeriame, 2·0; ::eth. sulph. 0·5; glycerin. pur. 10·0. 

Siit Fs0b1~t"~~;~~- that I have observed a favourable effect on the 
subjective noises from internal medication. Accorcling to my 
experience dming recent years, bromide of potassium (in 1-2 
s-ramme closes) has proved most useful in cases where the sub
.1cctive noises have been increased by nervous excitement. The 

~~~~)'. {j.f ti!'ce l~~:~clha: ~~e~d\~t~1~b~~e ~~,~~~'\~~~sf~y ~r1~\~~ 
noises. 

After the internal ad.ministration of hyclrobromic acid (10-15 gtt. 
three times daily, in sugar and water), recommended by Woakes, 
and of arnica, recommended by Wilde, I did not obserye any 
noticeable decrease in the subjective hearing-sensations. Fluctua
tions in the intensity of noises are so frequent, that a temporary 
decrease must not be ascribed to the treatment. 

Quinine, ·which, as is well known, produces tinnitus if taken in 
large doses, sometimes relieves the subjective noises, especially if 
they occur periodically, and with symptoms of hlenierc's vertigo 
(Charcot). I have pointed out in a former work on subjective 
aural sensations (lT'ien. niecl. TVochenschr. 1865), that the noises 
arc often lessened by the exhibition of quinine, the power of 
hearing being at the same time diminished ; but that, as the effect 
of the q ui.ni.ne passes oft~ the attacks of tinnitus recur, the former 
power of hearing retmning. This observation has lately been 
conffrmcd. by Guye. 

A favomable influence on the subjective noises is sometimes 
exerted by the internal ad.ministration of iodide of potassium 
(0·5-l·O grm. clnily) in affections of the ear, due to constitutional 
syphilis, where the disease of the middle ear is complicated with 

~i~:~~~tt'ins~~~~~;~~bb~~!!1~teih;y"~e~fn~~~~i~1~~£'"~h! :=~:~id 
process with ointments of iodine (potass. iod.. 2·0; ungu. email. 
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diameter of '} mm., suffice to gradually dilate the contracted 
portion. 

st1~t~~~~~s~f.~~iili~ ~~:f~1~·, ~~~1~e~td~ce:~}0~ &0:~~~-~~~~e,ti~J 
recoils into the throat in the attempt to push it farther forward. 

~Lei~~~ho£°Vi~".u1~~e of1;{~~~~!~0t thf chi0e~~~~l i~v~~~~~~ble, b~\~Y~b~ 
by means of their greater resistance, pass the obstruction with 
more certainty. But their application requires the utmost 
caution, as the mucous membrane of the tube may easily be 
injured by force, and a submucous emphysema may result from 

thC~~~~~~g~~t~;i!ii~~:~t 0le":~~~~ f~;9dght strictures, on account 
of thou flexibility. In moderate constrictions they am to be 
preferred to the French bougies, on account of their rapid 

~~~~'ti~fiy'.nb~~s~~~i~~:e i~·~e1~bod~~n~~ a~!~di~~~e~~,~~~:~·~:'f~ 
cases of great swelling of the mucous membrane of the Eusta
chian tube, for, the end of the bougie having been impregnated 

~h~~~~'!'.i~~r~~~ ~f":il~~1~(R1~~1)1t ~~~tl~n;u~f;~{'i~t~ct~~~~1~! 
~{~~~ i\~~~. ~h~n ~TI~~~:1g 1;r~~~~~~~:t,,~~ttesb~n~b;~~v~crt~ 
short catheter, with a somewhat longer nozzle and more curved 

~~; ;~1~'~;.~~et~~~;~fi~,;~e~~~~i~~;;:~eth~i1~~1~!. t~J.1:~s,'.~~~i\e~} 
~~~ta~~~;.ie {~to,;~e th~·o~~;·i~~::.et~~fel~~ ~:vl~~:f of"i:~e ti~~i~ 
must be pusheJ forward to the ostium tympanicum tubre, there
fore 1 !-2 c.m. beyond the end of the catheter. Certain marks at 
the outer end of the bougie serve to control its advance, and to 
indicate the length of the piece which projects beyond the end 
of the catheter (Bonnafont). 

Penetration into tho tympanic cavity, especially during the 
application of inflexible bougies of whalebone, must be avoided. 
For although in most cases, as examinations on the dead body 
show, the instrument, when pushed through the Eustachian tube, 
will pass between the handle of the malleus and the Jong crus of 
the inc us, still it may readily injure the stntctures in the tympanic 

~~:/;r1aw~e~b~~~.!,~~i!\~he1?fc;~;eci~~ll~r~~'rr;;;''Ji~~~sZ.r 0ba~~~ 
arc known where a highly concave ~nembrana t~mpa~ or a 
membrane adherent to the mner wall of the tympamc cavity has 

* Certain bougies must be a.voided in cases of stricture of the tube; these are wax 

~~~~~;1e~j,::u~~:;~~:e:br~::!c~ =~~;~~j~:~~t~(;~~~) ~rfac;~,{a1~:r~~g~~=. ~~~~~e:,w~fi 
too much behind the stricture, and may ther~fore tear when pulled out (\Vendt} ; and 
for a similn.r reason decalcified ivory bougies (Wilde). 
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tube, which was capa~le of resolutio°: In the majority of cases 
the stricture recurs, with a corresponding decrease in the hearin~
distancc gained, and an increase of the subjective noises. If the 
~reatmcnt by dilatation be renew.ed, an improvement in the hear
mg mostly occm:s, but very rarely to the same extent as before. 
T_he result. will be still less favom:able with later attempts at 
dilatat10n, 111 consequence of the tissue changes, which mean-

~;1;a~I~a~~~tr~~~s~i~~!ss~~ ~~~~csu~f ~~nJ~t~b7:~sn~fr~~: 
ing of the tube, I look upon the introduction of bougies as very 
important, because some improvement takes place in the hearing, 
the often unbearable subjective noises l\re toned down, and the 
rapid progress of the disease is also prevented. It must, how
ever, be mentioned, th'1t in many cases no clilatation is effected, 

~c:£~~~ ~~ l~h~-'h!:i~~e~o~·tt:mf:~~~:~~ t;'a~h~ft~~nft~:~het~k~~ 
place, in spite of a successful dilatation. 

To the above remarks on the local treatment of the adhesive 
processes we must add, that even in those cases where no in
crease in the hearing nor lessening of the noises has been brought 

~1~~~~le~K~~c~e~~i~;!1p~~'::;~~i{·or0ili~1~~~~l?e~~~~~~~ 0i~ ~t~ 
served, a result the importance of which must not be under
rated. 

l have further emphasized the fact (p. 348), that in unilateral 

~£r:~:ds ~ ~~~g~!':fs~eeis t~~;:id~~~~ly 0~~~!a!aw~fh':r st~: 
the importance of early treatment of such cases. If the attempt 
to improve the heM·ing power of the diseased ear a little, and to 
prevent the occurrence of complete deafness, succeeds, the 
normal ear will not be so easily affected as if the process is left 
to itself so long that the function of the diseased ear is quite 
lost. 

Treatment of the Naso-pha1'yngeal A.ffections accompanying 
the Adhesive P1·ocesses.-Just as in catarrhs accompanied with 
secretion, the condition of the naso-phM·ynx has always to be con-

:~~i~e~f i~~h~;~~~;b~-~!;~~les~ft~cti!~s thhaS;'t~J':~!Jy ab~e~r~~!: 
cussed, I must refer the reader to a former division of this book 
(p. 302-323) for details. It is only necessary to mention here as of 

~~f.a0:~ns~~~iI:; ::£ t~:n~u~~:::m i;::~~~s~£\~~":Fa~~~~h~r;~ 
treatment of the naso-pharyngeal affection alone, especially by 
repeated cauteriz_ation of the vicinity of the EustacJiian tnbe 
with llltrate of silver or with the galvano-cautery, effects more 
considerable improvement in the hearing than had resulted 

!"~:J;~;~o~~i~~~~o t[~;~:~~t ~!c;!~e:C~~f :1:~· n;~_c;h~~;~~:~'l 
24 
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meatus of a plug of cotton-wool, partly satm-ated with this 
mixture, often acts farnurably. Th_e :ipplication of the constant 
electric current 1s only advisable m those cases ill which tho 
former hearing-distance does not return after treatment for eight 
days. 

Diet.-This must alw:iys be regulated according to individual 

~t~";.b,~~d°a~tus!~f~l~~h~U~·iliz!l:~~ddm~~t st~~a~~~-~!o{~~~ 
:ire to be av0tded, especially ill those cases where the hardness 

1!heh;:;/:ft,;~~~n t~~1~:~n~ethe':~£o~~~~ae:~f:I:tili1e s~~~~~ 
~to~c~~~l:~d (~~~~u~fe~. a~s ea~:~~d~~r ~lve:r1 r~~~~~tib~ 0~;~; 
specialists, is by no means always advisable. 

re.f j:::z: i11h!{:ii;;:,~~~;~~~~~~~~~u~~v~~~~~~ct a f~v~~~ 
able influence upon the disease in the case of the adhesive pro
cesses as in the secretive catarrhs of the middle ear, which aro 
capable of resolution, there are many cases of the former in 
which tho favourable effect of change of air and clim:ite can also be 
traced. For cases are frequently met with in which the disease 
makes rapid progress during the patient's residence in the moro 
severe climate of the north, while it is stationary or more slowly 
progressive in milder southerly climates. This is specially tho 
case with p:itients who, in the inclement north, are subject to very 
frequent naso-pharyngeal catarrhs, but are quite free from th.cm 
in a southerly climate. 

Baths and Hycfropathic Cu1·es.-Th.o effect of river and sca
bathing, as well as of the cold-water cure, is generally considered 
by specialists as detrimental to the course of the adhesive pro
cesses. But the injurious influence is in my experience by no 
means so frequent as is generally supposed; for cases are often 

?!~~'.~~~~,~~c~ ~l;~'i,~~~-~~th:~ ~nres~~!r;~"~f' t~:a;~;~~ti~1~ 
noises take place. In anremic, debilitated people, in tho here
ditary forms of the adhesive processes, and ill the insidious 
affections of the middle ear, which are associated with continuous 
noises, the effect of cold water upon the ear is most unfavourable. 
It is beyond doubt that many of the evil consequences of tho 
cold-water cure are due to its irrational ap~ication. In all cases 

~e~~i~:d~::bl: i! ~~~o~:f ~(~~:~yo~he~~·~r~~~~w~;e~et~·::!i 
disease, or for tho ptu·12osc of fortifying the p_atient against the 
recurrence of attacks of catarrh, care must ch1efly be taken that 

h~:cl'i~i~~~t d~ft~c:ci ~~:~~ic~0b lo~~e~o~~e "~~~~~-'. a~ivt~~t ;~d 
head-douches arc to be prohibitca'. and it is to be reco=cndcd, 
especially while bathing in the sea, that the head sh~~'.'.'.1:2 be pro-
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Ueanwhile the news of the brilliant results obtained by Cooper 
spread on the Continent, and while that surgeon, convinced of the 

~ft~l~\~~;d~s po~;-f~~:'n~ae:~ti~~:a!~ at~ta:,~~~~n,~?t~t, ,:!~::~i~~a 
zeal in hundreds of aural cases. Himly deserves credit for at 

~~stJa~~~~u~lsto~t[~n~~iis lf;'~;:~iJ~~l~h'!e~b;~r;~tio::iju~d! 
by the trustworlb"y surgeons of that time he proved that it was 
only in exceedingly rare cases that a slight improvement was 
obtained, while in most, where the operation was performed re
f;ardless of the pathological changes in the middle ear, of which 

it~f~,~v:tt_;:c~~~s ~} ;~~to~::.~ti~~.~~a·~~::i;;s~f~im~d~r keeping 
the aperture m the membrana tympam open, were the reasons why 

~-~!~,1~0~~:y::{;.~~~=~;~:~ ,~bl~~-~~~~~ ;~tli!t:'~ b~,~~sbG~~~; 
~1~~:atf~g!":r~t~k~~{ ~~I~~~ s~8~~-~~~td;~:r£!/~f~h~or~b~ 
sequent closure of the artificial opening was not communicated. 

lndicotions.-The chief object of making an opening in the 
mcmbrana. tympani is to form a passacre for the waves of sound 
to the labyrinth, in all cases where their propagation from tho 
membrana tympani to the stapes is impeded. The difference in 

~~~~~eh~','.: is ~~J~~e,e~:i,;~:d ~h~ng,~~:i;~ o1ns~1c~h~n ~~~~~i~~'. 
and the anomalies of tension in the sound-conducting apparatus 
which chiefly occm with great stricture of the Eustachian tube 
are diminished. 

The artificial perforation of the membrn,na tympani, if means 
could be found to keep it permanently open, would therefore 
be advisable: (1) in abnormal thickening-, or extensive, firm calci
fication of the membrana tympani; (2) m fixture of the malleus 
and incus by immediate ligmnentous union with the walls of the 

TtE~n~u~~~~\f;;~3{u~e ~c~;;~:)~%)7:,e e~~~~~~i~~)y"j~~,a~tj~c~ 
tive noises, if they cannot be allcvin,ted by the methods of treat
ment already detailed. 

Through the artificial n,perturc in the membrane, the waves of 
sound, avoiding the membrann, tympani, the ma.lieus and the 
incus, can strike the foot-plate of the stapes immediately, and 
can in this way be communicated to the labyrinth. The ope
ration can therefore be immediately successful only when the 
stapes is still movable, when the membrane of the fencstra 
I"Otunda is not thickened or calcified, n,nd when no labyrinthine 
complication exists. A minute examination of the function 
before the operation is therefore an important preliminary_ con-
1lition for its performance. Astley-Cooper long ago empbatwally 
stated that the operation may be performed only when the tick-
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fluous.. A simple, angularly curved, pointed cautery suffices to 
make rn a second an aperture rn the membrane of the size of a 
hemp-seed. It is important for the success of the operation that 
the cautery should become red-hot at the moment the circuit 
is closed, because the operation will be very painful if it is 
gradually heated. 

to'{~: :;;"J'~t:~~;;!Jh~~~~-t~t i~J~:~:a ;l~r~~'N: a~1d ~~:!}~~ 
Tho circuit must rather be closed only when the cautery is in im
mediate contact with the membrane. The cauterization must 
last but a moment, because otherwise too much of the membrane 
would be destroyed. All press me upon the membrane is to be 
avoicled, as the point of the cautery might easily eenetrate to the 
inner wall of the tympanic cavity, and cause an mflammation of 
its mucous membrane. To avoid, with more certainty, the 
cauterization of the mucous membrane of the tympanic cavity, 
it is best to choose the anterior or the posterior infer10r quadrnnt 
of the membrane as the seat of oyeration, because those parts 

~~~t~~:·;~~~~ f~·~hln~h~h~n':,~b~a1!,~st tt: !~:~~dico~a:~7,;;~~~f 
the vicinity of the promontory. 

The results of the product10n of an artificial aperture in the 
membrana tympani are, briefly, that in a number of cases, im
mediately after the operation, a striking improvement in the 
bearing and a decrease of the subjective noises occur, from which 
it may be inferred with probability, that the stapes is movable, and 
that the membrane of the fenestra rotunda is in a normal 8tate. 
In other cases, where pathological alterations exist either at the 
two fenestrre or in the labyrinth, the functional disturbance will 
be only slightly, or not at all, altered after the operation. 

But the favournble result is of only short duration, for almost 
without exception the opening is soon closed up again by cica
tricial tissue, the hardness of hearing and the noises in the ear 
again attain their former degree, or are still greater than before 
the operation, and only in isolated cases does a decided improve
ment remain after the closure of the aperture. 

Attempts to keep the A1·t(ficictl Ape»t1we in the Nembmna 
Tympcini open.-As these artificial apertmes are almost without 
exception soon closed up by cicatricia1 tissue, many attempts ham 
been made to keep them open by the insertion of catgut strings, 
whalebone rods, lead wires, and silver cannulro (Bonnafont), as it 
was supposed that by the continued presence of these foreign 
bodies m the aperture the edges of the wound would receive a 
membranous covering. 

In 1868, for the purpose of keeping the aperture in the mem
brane open, I recommended the insertion of a vulcanite eyelet 
(Fig. 115; made by Leiter of Vienna). This consists of small 
tubes, 2-3 mm. long, and 1 mm. wide, which have one or two 
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shaped gold cannula, prO\ided with a canal at its «reatest 
convexity. But this attempt also failed, for some time after the 
tu be was choked by secretion, and the handle became necrosecl. 

From this it follows that hitherto all attempts to keep an 
artificial aperture in the membrana tympani permanently open 
have been without success. According to Simmck, even after 
complete removal of tho membrana tympani with tho malleus, 
a membranous cicatrix, extending over tl1e whole gap, will be 
developed, which generally unites with tho inner wall of the 
tympanic cavity. As long, then, as no method is invented for 
keeping a permanent apertmc in the membrane, this operation 
will be of value only in diagnosis and not in treatment. 

The solution of this problem 1rould certainly lead to great 
progress in the treatment of tho diseases of tho ear. For in 
many cases in which at present no improvement in the bearing, 

~f ~n~e~1~:~!ns~lC;:;o~~:;~eti~;t c~~ ~e c0o~~kf1~~;.;Yc~~~iE;~~ti~tii:,~ 
crease in the bearing, but also a lessening or removal of the sub
jective noises, be accomplished. 

In spite of the numerous unsuccessful attempts, continued 
endeavom·s in this direction may in the end succeed. This sup-

t~~:;~o:~J~1;0J~~~=db~:fn0~a~~~Ja~~ ~~~hcl~~~~~e~r~~e~~:s, 1~:;: 
f/;:~rm~Y b~1~t~i;M~tl~~~ ~~~n;i~~;:,~~\~i~f! e~·f!l~rg.~~~i~~f t~~~! 
in spite of rawing of their margins cannot. be made to close. 

~~~-0~;~~'°C!i~ffe~~e~{0Nr~J:!i~~m0f ~~~d~i~1~~ i~~~fJ'"t~1°i.1dt~~~J 
~~~~csh lead to the perforation remaining open in pathological 

b. Section of the Poste1·io» Fold of the ilfemb,.cma Tympani. 

Incliwlion.~.-Section of the posterior fold was first recom
mended by me* (l.871), and a year later by Lucao,t and is ad
visable in all cases where the objective signs of an abnormal 

~~~~~~Cl?;~::v~~~~~::mi[/~f' th~j,~;~\~ ~1~h~11~~lle~~l~e~~e:'.~~~~:: 
moved abnormally inwards, while tho short process of the 
malleus :incl the posterior fold of tho mcmbmne extending from 
it project strongly towards the external moatus (p. 3:37). If these 
changes are combined with a disturbance of hearing of a ~igh 
degree and loud subjective noises, which cannot be matc1:rnlly 
improved by the local methods of treatment already dcscnbecl, 

~:1 s~~l]~~;,:~~j~~:~c;{,[~. ofri~0tg~·~~~~~t(~~~ tf1t~ t~~h~~~~'.~~~~eid 
• Urb1·r 'l'rommelfellnai·ben, ll'iener med. Woch.enlfrlirifl, lSiO. 
t Langenbeck's Arcl1it1fiir Cllirur9ie, vol. xiii. 1871. 
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decreases, while the subjectirn noises arc not so intense as they 

~:~~~cY~~~ri~p~~1{m~0nt i~e~fic sh:~.~;~~s~in~f f~~s~!!~:f )~e~1~~ 
and a permanent removal or diminution of the subjective noises. 
Von Triiltsch bas frequently cut the band which draws the short 

r~e~~:~tl~:;w~{~~i~~~<l~:~s~~~~t~eth~l~e:~ i~~~~·~lc,i~:porary, and 
An operation must here be mentioned, which I have recently 

f~~:·i~:~t· t~~t :!t~~i~~1~1~~!~1;'~{' th~~allt~~:s~cr;;o:ia~~~il:1~i~ 
mental examinations, undertaken in order to ascertain the relative 
proportions of tension in the sound-conducting apparatus, I 
found that after section of the tendon of the tensor 
tympani, the mcmbrana tympani, drawn outwards by 
aspimti.on in the external meatus, returns almost to its 

~~~~dr th~~'.t~f~ra~=~e!~~ ~h~·a::.~~uf ::io~0~fc~i1e \;;,~~ 
r::~t! ~t~ ~~l'i~~,;~~l!eei!'.~~ll~~t~\~~ C::tc~:~1~,~~~,i~~u~ 
noticeable outward movement, but that the handle, when 
forced outwards, still springs strnngly inwards even after 
complete isoln.tion of the head and after severing its supe
rior and exterior ligaments. But when the anterior liga-

~~n;x~~) t)~ee~~~l;~~sri~~~e~f\£~r~~~dl! h~~v;~%~'~:to~[ 
completely ceases. 

As this showed that the influence of the anterior liga
ment of the mallcus upon the position of the handle and 
upon the tension of the membrana tympani is consider
able, I divided this ligament experimentally in several 
cases, where the membrane was drawn inwards, the handle 
of tho mallcus much inclined inwards, and where, after 
applying tho air-douche several times, a striking improve-
ment took place, but only of short dt~ration. The instru- Fm. lli. 

mcnt here represented (Fig. 117) is a small, narrow, 
slightly cmTed knife, cutti11g at its point and at its concave edge, 
which Is inserted, after di,·iding the anterior fold of the membrana 

~lo~~i~~r~~t t~f tt!~i~r~fpr~c':.~·w~~~a~l!! l\~:~~~1l:~~id~di~ 
an incision made upwards to the Rivinian segment. The effect 
of the operation, which will be discussed in detail later on, proved 
in two cases to be an immediate decrease of the subjective noises, 

~~~{ f o:0~1~~~~h:b~~~i~lr~tilln~~~~~1~=. ~~~~~~~~ ~~~el~~o~~,~~~ 
elapsed. 

,\lultiplc incisions of the membrana tympani, in order to relax 
its extreme tension, hrwe lately been proposed as a new 
cxpcclicnt; but apart from the fact, known long ago, that the 
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promontory, and for the prevention of adhesion of the membrane 
as well as of retraction of the t!'ndon of the tensor tympani; 
but tlus must be proved by experience. 

c. Tenotomy of the Musculus Tenso1· Tympani. 

Division of the tendon of the tensor tympani, proposed by 
Hyrtl in his Topog,.ciphische Anatomie, 1847, was first per
formed in the livrng ear by Weber-Lie! in 1868. The operation 
has for its object the removal of the excessive tension of the 
membrana tympani and of the ossicnla, and of the abnormal 
increase of pressure in the labyrinth connected therewith, caused 
by shortening of the tendon (pp. 299, 332). In ascertaining the 
indications for the operation, in the first place all those diagnostic 
facts have to be kept in view, from which retraction of the tendon 
can with safety be mferred. 

te:ffo"u ~~!t h~iJ°t~a~~_'.:~{.:~~ivfm~~~·ds c~~v~~~~;e~~nfh~fm~~~ 
brano. tympani, foreshortening of the handle of the malleus, 

~~rafu~t~;~o~ 0!t;~c ofht~! !'~~is,~,:~~s 0fs t~aeE0;;~~d\;1~~ 
the Eustachian tube is impermeable. But quite similar changes 
in the membrane may be co.used by adhes10ns in the tympanic 
cavity, especially by sluinking of the folds of mucous membrane 
and ligaments which extend from the superior external wall of 
the tympanic cavity to the head of the malleus and the body of 
the incus. As the head of the malleus is drawn outwards by 
the shortening of these check-bands, the handle is forced to take 
the above-described pathognornonic position, even without retrac
tion of the tendon of the tensor tympani. 

In a former work* I pointed out a fact which would to some 

T},t~n~, ~p~:!d~h!e:\~:"~( ,t~~~),t:att~h~0s~r:ki~g \:~?;~~~ 
ment in the hearin$' which ta1kes place in cases of hardness of 
hen.ring of a high degree after injecting air, disappears again 
after a few minutes, or even a few seconds. As absorption of 
the injected air co.nnot take place in so short a time, it has been 
considered probable that the mpid disappearance of the increase 
in the hearing is co.used by the retraction of the tendon reassert
ing itself immediately after the. injection. But this sign also 
co.nnot be considered charactenstic of shortenmg of the tendon, 
as a rapid decrease in the hearing after injecting air may also be 

th~d~~Z~e bJg~e~~~~~ba~e:i~~s,s~~ti~£~:~s:att~ a1be~~~:~lni~= 
ward inclination of the handle of the malleus, without there 

be~oili~rr:;;~t~;b'ict ~~~ t~~:~~p[~;e~e~~0:s~~~~~n~he pre-
• Triencrmed. Wochenscl1rift,1867. 
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panicus before the tendon of the tensor tympani has been 
touched. 

The instrument designed by Schwartze consists of a small 
curved knife, rounded at its point, which is introduced into the 
tympanic cavity behind the handle of the mallcus; the tendon 
is then divided by a downward incision, a method which is much 
more difficult than section from below upwards. 

The tenotome of Hartmann (Fig. llS) consists of a small knife 
curved on the flat and on the edge, the point of 
which reaches about 1 rnm. farther outwards than 

~\~~~b)!r i~~t~~;me~~i~f h~'TI. ~~-~~itt l~etl:o~~:~~: 
tion is performed most safely and without any 
injury to other parts. 

To form an accurate estimate of the success 
of the operation, it is advisable, as was insisted 
on by Hartmann, first to make an incision into 

~~~tft"~te~:. be\'i:d'\J',~ t~~fil=~~r~~: ~£:'. 
and then to ascertain what change occurs in the 
hearing-distance and in the subjective noises. 
Then Hartmann's tenotome is introduced through 
the incision into the tympanic cavity for a 
distance of about 3 mm., whereby the instnunent 

~eG~~~:d tt~0h:~1dlet~fdth~ :;8:u~e~~0J" ~h~nf~';:'~ 
crus of the incus. By slightly sinking its handle 
the sharp point of the tenotome is forced so far 
towards the upper part of the tympanic cavity, 
that the tendon is obliquely divided when the Frc. 118.-HAnT
instrumont is withchawn. MANN'sTENoToME 

The division of the tendon is often accom- FOR TH1': RicaT 

f~~:d a b{o~~iJl=~~~t:r e~~\~! of 0~i~ad0fnt~01~h~ ~:~~T,T:.<~\~~~~ 
~t:~~\~:~%~~ '~~f:1~i~~~!~~·betk:~:~·f :e~~eks (Schwartze). 

r~:~si~bs~;.~~e cl~~r~~cfr~r:c~l;0~ g~;t~~r~e ch:~~n~:d {h! 
same side immediately after the operat10n. The return of the 
normol sensation of taste after several weeks, led to the inference 
that the divided nervous extremities had been re-united. 

ReSlllts of the Opemtion.-Irnmediately after division of the 
tendon of the tensor tympani, in some cases the handle of the 
milieus is observed to assume a more vertical position; often, 
however, it retains the same oblique position which it had 

t~~vi~~f~ t~ot~lo~~~t~~/,;t1:~~usgu~~~s~fut~0:~:c~r°i~:~:JJ~~: 
This confirms the assertion th:it the aheady described adhesive 
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r·olumclla and the partial discharge of the perilymph from the 
labyrinth, all response to the action of loud sounds ceased. 
The sensation of sound returned eight days after the operation 
with the cessation of the discharge, n.nd dissection showed that 
the fonestra, which had been opened, was again closed by a 
newly-formed membrane. He is, therefore, of opinion that the 
cxtra.ctio1~ of the stapes in man is not only not dangerous, but 

th~ic~:cJ:':fi;~ btt~f f:.~;~s ac~~~:~7~; like its extraction, is of 
no real Yalue in the case of the adhesive processes which have 
ari~en without suppuration in the middle oar, as Jong ns an 
artilicial perforation of the membrana tympani cannot be kept 
open. But even after this problem has been solved, the success 
of this operation, from my experiments on the dead body, seems 
to mo very doubtful. In a considerable number of normal ears, 
from which membrana tympani, mallcus and incus bad been 
removed, and in which the tendon of the stapcdius had been 
divided, although I made most careful attempts at extraction, I 
scarcely succeeded in removing the stapes from one-third of the 
prcparntions; in the other two-thirds the cmm broke, without 

th1,l~o~£~~~~e ~f ~~e~·:t~~~p~~~fy l~~!,~~~s~Lfh~fofi~:t;.~~~~~: 
tions, in whic~ the stnpcs was anchylosed. In three preparations 
anchylosis of the crura had occurred, and in two of the foot
plate (p. 329). On a careful attempt to detach the adherent 
portions of the crma from the wall of the niche, fracture of the 
crurn occurred, and in the preparations with anchylosis of the 
foot-plate, both crura also broke, in spite of the little force which 
was applied in the attempt at extraction. Indeed, I think that 
complete detachment of the nncbylosed foot-plate from the 

~~'t:~:t1~~e;~~~~t1;~ o;~~!Js ~:J'~:~{~c~~ld, fsc~~:.~iaU~ t<l'd~~: 
~;i ~;~~it;~}~'U:~u';;t~la~i~n~1~~1G.°I~rs 0!r ~h~rt~i~/;m~s f~~~~;i~t~1~£ 
the stapcs would get into the vestibule, and very easily excite n. 

R~':~:.~°;'~h~n~~ili:~;0n~r~~. ~~~ ~lih~~;e:f~~.0~1~~ ~~{ m':~~~~ 
n.uditorius intcrnus to the meninges.* 

* Bc>1ides the t.rea.tises and manuahl of Linck1:, 'Vilde, Hau, Toynbee, Bonnafont, 
, .. Tr..;lt11ch, Moo8, de Ros:oi, ]foo~:i., :i.nd Burnett, the following must be mentioned : 

~~,~:~~:?m~;t~i~:~:r!·i:.f:;:.~~:~~!i;: ~~~:~;;,~;t.:t£;~1;;.~l:~~:~~o~:~'. 
Jini, Zur P1111ctio1t de.~ Stei9bii9el.~ 1111d dr11s1.ni Anl.'!floseili dc1· Fe11f8tra ovali!J. Deul6Clte 
Kli11iJ.:, No!!. 31 trnd 36, 1859; Weber-Liel, Ueber das We.sen tmd di.e Heilbarkeil 

;{ !~;'.t¥f.:F~~~:~r!f:i~~!:~:~:.~~J£ffeg1~!:;~! .. ~~r.:~~~~~~~ 
malirn dr:s 1'ronmtdftlls 1md der Gehi.irkn&cl1elchen, Ally. Wien. mll'd. Zt~.5181'2. 
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~~,;~si!~~ttt~e1a::\oh~~~)~1;~~n~~~~eatl~~yrinth, and serous 

.tEliolugy cmd Occ1wrence.-Acute purulent inflammation of the 
middle car either takes place primarily in consequence of external 

~],~.~~fcc~~~'.~ha~~~~af~ait~~.t~s~i tk~ J:ia!iJ~g~~:?nrto!a~c~~ b~ 
developed in the course of scarlatina, measles, small-pox, typhus, 
tuLcrculosis, diphtheritis,• pneumonia, influenza, whooping-cough, 
and in the puerperal st:ttc. Trnumatic acute suppuration in the 
middle ear is sometimes caused by paracentesis, or by other 
operations on the membrana tympani, also by contusions of the 
cranium or of the ear by a blow or a fall, by forcible attempts 
at extraction of foreign bodies from the ear, and by scalding and 
cauterization of the car. That acute suppuration of the middle 
car may be caused by Weber's nasal douche, by injections of cold 
water mto the external meatus, and by cold river or sea baths 
(Knapp, Morpurgo), has already been mentioned. 

Acute purulent infi:immation of the middle car occurs more 
frequently in children than in adults, and is observed oftener in 
spnng and in autumn than in summer and during n. severe 

o/::~~~c Jo~:~~~~c~~ s~~nh~:e~n~e~~:shlcr~bf~et:i~e~~~r~c;~~ 
the frequency of this inflammatory form ; Krn;pp (Z.f 0. vol. viii.) 
has calculated, from careful examinations of statistics, that in 
American as well asinEuropcan medical institutions the percentage 

~~~,:~'if,~t~.~~1sJ~~Tc P?~r::t(h~8 ~~~%!1~~~' a~;t~e~~~0(~~~~ 
monly one ear; in scarlatina! and typhoid forms more frequently 
both. 

The excessively frequent occurrence of purulent inflammations 
of the middle ear in childhood, especially in the course of the acute 
exantbcmata, in severe naso-pbaryngeal affections, bronchial 
catarrhs and pneumonia, is an indisputable fact. It has also been 
proved by milllerous obscrv:itions of v. Troltsch, Wredcn, Kutsch
arianz, Zaufal and Brilliller, that in the middle car of the majority 

~~r~~~;i~~1~hi:r~:~m~~\~~s :£ ~~s!s f ~~h:~s tt~"':h~:~ ~~:~v:t; 
~~~,;~ ~~ s~~:~d~~e~:s !,~~~\~y~c~ha~!=~t~~!a-lh~~~c~f t;li 
new-born infants should suffer from a mucous or purulent infiam
m:ttion. I am rather inclined to consider those substances as a 
product of the transform11tion of the frotal gel:itinous tissue in 
the mic\cllc car. The argument of v. Troltsch, that, if purely 
physiological, these contents ought to be found in all cases, is 
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;~~cl ~b~~~h~h~ ;;::~~t p1~~~ss~hi~ v':i·~n;.~::cl; p~~f~r~~~~ni!1 ' a~~~~ 
(;ilSeS. 

The condition of the parts is materially changed after 
perforation. The osseous meatus is swollen, and covered with 
shreds of exfoliated epidermis. The tnembrana tympani, coated 
with pus, . appears, after s:yi-ingi?g .out the secreti:>n, partially 
covered with macerated ep1clcr=s, m places exconated, greatly 
congested and livid, and its cm·vaturc effaced or irregular ancl 
uneven. The h:mcllc of the malleus is almost never visible, and 
the short process only sometimes. The perforation appears in 

Fm.119.-AnscEssoi•Tm: FIG. 120. -PEiffORATIOX 

81z~; OP A :M!LLET·SEF.D IN m· THE SIZE Oh' A POPP\"· 
THE CEXTRE O~"rHE i\I.1rn- S J.:ED BEH IND THE U1rao 
lHtANA Tn1PANI, 6 Houws IN TBE FOURTH \VEJ.:K Ot' 
AFTERTUECO~IMENC£ll£Nl' THE DISEASE. THE P~;n. 
Ot• THE JN~'LMIMATIOI>." . FORATIO~ OOCURltED THE 
P~:tu'OllATIONOh'TllE).h:M - TttlltD DAY Ah'TElt THE 
DllANE TUE NEXT DAY AT C031MENCEllENT Oh' Tl.IE 

THI! SAME PLAm:. ff EAR- J~FLAMMATIOX. HEAR· 
IN(:-01sTANCE BEJ:'ORE TUE JN(; - DISTANCE: Acou-
]~Elll"ORATION;ACOUMETEll Ml'..'TER - 2 Cl!, SPEECH -
- 9-.31., WHISPl-:RIID SPEECH fi lf. FROM A MAN 65 
- 2 )I. :FROM A DU..Dl'..'TIC YEAltS OJ:' AGE. 
PATIE:>"T 30 YEAR:) Ot' 
AG~:. 

Fw. 121.-CoNDITION Ot-' 
THE :MEMBRANE IN THE 
SA31E PATIENT AT TH.E 
END OJ:' THl:i: S1xnl \VEEK . 
THE 0TORU8CEA HAO 
CEASED ~·oR A FORTNIGU'l'. 

'!'HE PElli-'OltATION 1$ 
CLOSED DY A YELLOWISH· 
GREl, SOMEWHAT DE· 
PREss~;o C1c.ua1x, TO 
WllTCHSEVEUALSUALLV.\S
CULAllTWIGS EXTENDh'ROU 
THE PERIPHERY OP TIU: 
~!J..:llSRA~E. HEARING· 
DISTANOE: ACOU?.lin'ER= 
100lf. 1 8PEECH=3 M. 

cases of moderate discharge as a shru.·aly-defined, black orifice 

~~~~e~~~);vht~~hf~o~z~i~~ ~o P~!ft~e:mall pau1F~~fi':~u~f,._bv~b\1: 
is visible. The point of perforation is, however, generally not 

~~;~~~;~~~~i~~~~~d\:fth~yp:i~~/::;~.e1lfed~i~~~~ l~;h~ession filled 
As "t the bcgcnning of acute cases there is only a disturbance 

of continuity without loss of substance, and the margins of the 

;~~~r~t};;~, ~~cti':~he0:~jki~~Po~e~as~s ~~0~is7~f c01~ntCe ,Jhe~\h! 
margins are forced nsunc1cr by condensation of air in the tym
panic cavity, when the secretion in the IBidclle ear is propelled 
mto the meatus with a mucous rattling. 

Thero is a rare, but practically important, condition of the 
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qucntly towards the teeth, the forehead (~foos), and the occiput. 
8ymptoms of irritation of tho conjtmctiva of tho same side, 

~~J~~1~r~h~e'7re~::~:.,n~~~=~~~: ~':r~~:· ~~u~~~r:,'.rt~~t~f 
tho membrane. In isolated cases the inflammation is compli
cated by a pronounced trigominal neuralgia, which disa~Lears 

~~J' i:f~~-~~~bl;ugl~~~t~ ~;,;:.~:t~~~de~~.~~~~~~btc~ h~~~ 
spread from the petrous bone to Gasser's ganglion. 

in ~l~~n~~ddJ~v=~;. i(s:~~v~r0t~~)tanl~sfu'ifet~c~l~~:c~rtec:~EF~i~ti~~ 
~~~d~~~;r\~itt~~~~~efe~~0p~n;~~~tl ~~~l~hfti~~~~~· £~a~~~~~'.~ 
o[ tho oar disease only by the discharge. 

Subjective noises arc a frequent but not constant symptom of 
acute purulent inflammation of tho middle ear. They arise 
partly from the clogging of the fenestrro of tho labyrinth by 
tho discharged exudation (increase of the labyrinthine pressure), 
partly from simultaneous hyperromia and serous exudation in 
the labyrinth; in many forms, especially in typhus, probably 
from an infiltration of small cells into tho membranous labyrinth. 
The noises are described as rustling, ran.ring, hissing, knocking, 

~·:i~ !~~~;i~;~nK~qt;:~~l;. ~~t~1~s~~~ds ~vtt~1~~~in~uh~~t~t~o~~~ 
visible on the membrana tympani; tho latter may, however, take 
place without tho patient perceiving pulsating noises. In tho 
Lcginni11g of tho inflammation great sensiti,·eness to external 
sounds seldom exists. 

Acute purulent inflammation of tho middle car is often as-

~,?;~j~t~~~d/~~s;.iol11:01\~~~d ·~~~f~:: ~~:;0re~~~d, s':~h0 ar~;~h 
deg-roe, especially in young ch ildren, that tho disease, which not 
unfrcquently is accompanied by fever, vomiting, unconsciousness, 
and convulsions (v. Troltsch), bears for tho first few days, before 
the perforation of the mcmbrana tympani, tho characters of a 
merungeal affection or of an acute exnnthem, commencing with 
brain symptoms. If in such cases the mem brana tympani is not 
inspoctccl, it will only be by the occurrence of a l'urulent clis
C'hargc from the ear, and tho disappearance of tho violent pheno
mena, that tho corebrnl symptoms will be discovered to have 
been caused by ear disease. 

Tho practitioner must always keep this fact in view, and v. 
Troltsoh rightly insists that in the treatment of children in tho 

~~~c ~~1~~c~~~!·~,~i:~ t~~~c:k~ ~~c:i%~~~~~a~in~~i: TtE~:~: 
to ascertain by tho condition of the membrana tympani whether 

~~:er;1~::.~~i~~~t 0tr~~id~~~l~~);~~~t0~f d~:;e~o8t~s a:a:pli~~~~::s. by 
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sometimes even a few hours after the commencement of the 

f.~]~e:~k~~e pk~:~~~~e 0i~ f~h~~J,~Jf~~atfo~;.~te J'a~,f~~~i': ~~·o~ 
tractcd inflammations sometimes only after two to three weeks. 

diJc~~n~:u: ~e t;~w:~rlrf ~·~sJ~~n!eer!rr:~~on,,.~~t~~~~blyift~~ 
the commencement of the inflammation an inflammatory soften
ing or ulceration of the membrane or an abscess in its tissue takes 
vlace early, the softened or ulcerated spot will soon give way to 
the pressure of the accumulated pus, and the purulent discharge 
will occur in a short time. If, however, the membrane is less 
affected by the inflammatory process, or if it is thickened by 
previous pathological changes (Toynbee), it will offer a greater 

~~~s:~:b~~;~~vfil·c:~k~e ;~;~el~~::.:eti~~~r~J1 ii:et£!r~~~:t~£1 a~ 
~',;:~!chf::~L~~~~n~~~E:'~ast!~hl~~'.;,~~ discharged through the 

as 1ft~\\~<l/e~r!~~~;i~~u~~fn~~~~d 1!~~, th~i~.~~fl~ds~~~;~~~~ 
discharge, the pain ceases either very soon or gradually. Some-

t.~~!' ~v~~hev~~i~tte~~~~~~desvi~f ~~~~e~h:naei~0f:t;.~b~t1~h~h~te'f~ 
such cases not only arc the superficial layers of the mucous 
membrane affoctcd by the infla=ation, but also the deeper 
layer of periosteum. 

In regard to prognosis, the sensation of pain is of importance 
in so far as that when it diminishes, a decrease of the inflam
mation may be inferred, while continuous and recurrent pain 
points to a continuation or exacerbation of the inflammatory 
process. 

After the purulent effosion takes place, another series of 

~ho'f ;~~:., ;~~i° th~~~k~~s. of x~~e;~vi~i~k~eh~ad~~e~id~~~; 
and of general nervous irritation, a.re considerably lessened. Tho 
subjective noises either cease altogether, or a.re weakened; but 
in very nervous, cachectic n.nd tubercular individuals, and in 

;::~tlt:::~~~1/0~ffe~t~~ t~e th~sj~8fla:m:t~~~h p;~~c;~~~);'~~~s~~ 
in the ear frequently continue with the same intensity. 

The chanljeS in the disease, subsequent to perforation, are most 
remarkable m young children. The violent pain suddenly ceases, 

f~~!i!::~~~~~~::~o~~t~d ~~it'l:~;':t~:~poia~::eb~·~lj~.ri~!ti~n~ 
with convulsions and nnconsciousness, these symptoms also often 
abruptly disappear. 

During the tirst few days succeeding perforation, the secretion 
is generally very abundant, especially as long as the acute 
phenomena last. The abatement of the inflammatory process is 
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But acute suppuration of the middle car by no means always 
J"Uns the regular course just described. This is specially tbe case 
with those affections of the middle ear which arc developed in 
the course of scarhtina, typhus, <tnd severe puerperal affectious, 

~l~es:s.ca~~1~~~r!c~~~~e{r~::ul~~~:~r~~i:~1~~c~b~~r!~d~n s~h~~~ 
.inflammations during the course of which periostitis of the 
mastoid process, or a consecutive otitis extcrna with swelling
and strictmc of the mentus, is developed, and lastly in those 
cases in which granulations have been ah-eady formed on the 
membrana tympani and on the mucous membrane of the tym
panic cavity dming the early weeks of the <tttack. 

The signs which indicate such an irregular course arc frequently 
recurring attacks of pain, repeated increase of the alrn<tdy 

:~~~1~~~ffn e~~~s:~~t~~r~!a1:~h~~1~~!~~~ in T~~~i~h1i~~~:~~=· 
~i,?\~ 0L~l~~ ~r~:~:-~ ~[0ti~~s,!::g~~;~m~ ~~£~~;~~ s:~~Fe~r;f~~~: 
~:11~1

1~o~·~~y8~l~s~~~~io~e~~~~ll~~nI:~h~ c~:~~~~fs~~~eili~:!s~~ =~~c~ 
number of very violent reactive symptoms, produced by the 
retention of pus in the middle ear, wluch only subside when by 

~1r0tt~0~~~~;~df !e f~~~~d~~~~~io~~~~~ciiotl1et~b~~l~·c~ot 'J,~,.~~~ 
chru·gc is thus removed. In the severe forms of acute suppura
tion of the middle ear, also especially in the scarbtinal and 
diphthcritic inflammations, a rnpid absorption of the tissue of the 

:~:~::~~~. ;ri:r';i~c:i;t~o t~ea:~~-~~~0~ sh~1~ t~:~\1f~~tv~d, ~~<l 
and turgid mucous membrane of the inner wall of the tympanio 

~i~~~'.."\f~~c tt~r~~i1&11'.~~~~:c~f h~1~~d~o~~ ~!l~h U:1~~~~~p~~db~~::~ 
visible. 

The results of acute purulent inflammation of the middle oar 
arc: 

l. Cme with complete restoration of the hearing-power. This 
takes place, as a rule, within three or fom weeks, not unfrequcntl y, 
however, only after several months. 

2. Permanent bearing-disturbances after the suppuration has 
ceased and the perforation has closed, if during its course 
aclbesions by means of connective tissue have been formed by 
the proliferation of the mucous membrane, by which tho mem
brana tympani and the ossioula are united to each other, or to the 
walls of tho tympan.ic cavity. Th.is issue is most frequently 
observed in scrofulous, siokl y people. 

3. Permanent hearing-disturbances in consequence of extensive 
losses of substnnce in the mcmbran<t tympani, with or without 
simultaneous dcstmctivc changes in the ossicula, or in con-
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~~\~~'~\::,n~y 0,~h)~thr thhcc hfsf~~~:~~~ ~~tili{,;'~~h~id ifl, ~~e:~~d 
into the middle car can be heard escaping through the perfora
tion. This method is of value especially in those cases in which 
the orifice, situated in the anterior portion of the mcmbrana 
tympani, is hidden by the great curvatum of the anterior inferior 
wall of the mcatus, or in which the perforation cannot be seen 
at all, on account of the discharge being too profuse. But the 
absence of this hissing noise dtll'ing the Valsalvian experiment 
by no means precludes the existence of perforation, because the 
resistance in the Eustachian tube is frequently so considerable 

~~~~t;~~esa~~i~e:u~ht sL~h~ti;;~ss~',t~ t~:t ~b~p:i~1~g~~v~{'th~ 
perforation arc not force~ asunder. It is worthy of notice that 
sometimes the air easily penetrates with little pressure, while the 
hissing through the orifice ceases when the l'ressure is increased. 
This happens m those rare cases of perforation in which a canal 
exists, extending obliquely through the layers of the membrane, 
the external and internal orifices of which arc not on the same 
level, and the walls of which are firmly pressed together by the 

gr~~~r Ji~';~~-~ 0fs ~\';fficult in children, if the fi rst ins ection 
takes place after the perforation has already occurred. ln this 

~~~~~~~ ~}10 tf~~ri:~~~:o~,;~lli~~ i~;~~~~cli!i~b~~-o:tc:b:Jl:e~b~:a~~ 
tympani to the external meatus, and the rapid discharge of the 
secretion; and auscultation can just as little be made use of 
during the Valsalvian experiment, because it can hardly ever be 
performed with childmn 

To determine the diagnosis in such cases, whether it is acute 
purulent inflammation of the middle ear, or whether it is otitis 
cxtcrna, the character of the secretion has first to be taken into 
consideni..tion. If it contains ln.rge, tough, mucous flakes, we arc 
ju~tificd in diagnosing :m ac1~tc puru!ent inf1~11;1mation of the 
rn tddle car, because the sccret10n m J?l'lmary ot1t1s extcrna con
tains small lumps of pus and epidcrmw flakes, but no real mucus. 
l3ut the secretion from the m1dclie ear may, as we have seen, be 

~~~~ct~bift~i'n °t\1~ £~~!~-~~ ~~:~-~~~r b;h:~~f"!~a;~e e~~f~~l~\~! 
~~~~~~~~t ~ ~~chcd~~1b~rEf~~~~s0~o fea:~0wft~~~~t:~·ty ft,~ ~~~~ 
of tho suppuration, it is advisable to propel air after my method, 
to ascertain from the audible hissing of the air tlu·ough the 
orifice whether a perforation exists. This manipulation is the 
most easy of execution, because in children it is possible to 
l~~h~;a:~~~tto the middle. car "~thout <tn act of swa~owillg. 

P1·og.wsis.-Thc prognosis of acute pumlent rnflammat10ns of 
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in ~ascs in_ which the most severe sleep-disturbing pain continually 
cx.Jsts, which cannot be alleviated by local or internal medication 
even if the membrana tympani is_ not noticeably bulged forwards'. 
(On the details of Paracentes1s, vide p. 287.) 

When performing the operation, special care must be taken 
that the mcmbrana ty_mpani is completely divided, !'Ild that the 
ontice of the mc1s10n 1s widened a little before the mstrnment is 
removed. The bleeding from the wound _is generally very trifling, 
and of short duratwn. The secret10n m the tymparuc cavity 
escapes either immediately after the incision, or, if the inflamma
tion has produced a viscid exudation, only after one or two days. 
To accelerate the liquefaction of the masses in the tympanic 
cavity, it is advisable to fill the mcatus several times daily with 
warm water (v. Troltsch's car-baths), or with a warm mixture of 
one part of ac1ua opii to three parts of distilled water. 

During the first days after the perforation, the treatment is 
confined to the removal of the secretion by washing the meatus 
with warm water (26°-28° C.), in which a small quantity of 
boracic acid has been dissolved. A weak stream of water suffices 

:i~s':,~~vat t:l~~ci~!io~~~~~~!,i~~l:ftn;;i~b'::~~t~~ :i::~. t:rs l~:d~ 
with a short rounded nozzle (Leiter, of Vienna), are most suitable; 
of less service are the soft pyriform india-rubber balloons, which 

~n:li:k0:!r~!;~n~~~~~~~~~~~!s~e1;1:~,i~~b)~0Jf:0~~e 0~-e~~v~lr~f 
foreign bodies1 of ceruminal plugs, or inspissated cheesy masses, 
must be avoided in acute cases, because the inflammatory 
irritation in the midcllc car is increased by the too powerful 
stream of water. The number of injections dm-ing twenty-four 

:;~~~~se~~~~~~~ m"t~st b~ecl~=:dn~u~~v~~; h~~~~l~~:t11~ ~~~e i~a:! 
of a moderate secretion, two or tln·ee injections per day are 
sufficient. 

no~~iso1t-:!cli~~~gs:!:~tr~~b~~au~~~~:·.~~:.,%~f~~~~e~a;;%,!~ 
penetrate into the tympanic cavity through the small orifice of 

~i~ctr~rf~~~.tii~n~,~~e~:loJ:'.iv~~ i~:o~het~~~t~~·~:lti:ea~~:,'1 b~h~ 
current of air penetrating tln·ough the Eustachian tube. into the 
tymp:10mn. 

Tho Valsalvian experiment is as little suited for this purpose 
as it is for making the Eustachian tube permeable .in the catarrhs 
of the midclle ear, although the fill· enters the tympanic cavity 
more easily when the membrane is perforated than when it is 
intact. But even in those cases in which the entrance of air 
during the Valsalvian experiment is easily accomplished, the 
secretion is less thoroughly removed from the tympanic cavity, on 
account of the little pressure, than by propelling air oJter my 
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tion of the midclle car (P: 2.58). In chilchen and in old people, in 
nervous, wcn.kly nnd debilitn.ted mdiv1duals, weak currents of air 
should first be tried by blowing the air in with the mouth 

~f;,p~:i~2;1 :1~ f~.i~h· sll~f,~s~~:~ss~:.~~h~h~ir bd!~o~~t s~~t~~din~~ 
the 1mddlc car at all, or with bl\t little force. In strong adults, 

~g~;:~~I~ r~~ :~~ ~1:~~,~~g!~~;.:~~~~r ~t. t;; n?:'J~~}0 th~vi~~n~~~~ 
without fearing any increase of inflammation, such as is the case 
in acute inflammations of the middle ear without perforation, as 
tho air entering can escape through the orifice into the external 

~ar~rs bo~~fd:~tJe a~~~;~~y~~h~1~~C!1~!t ~~rf~~.~~~lle~h!ilh~L:~ 
slifl'ht pressure. 

l'hrough this simple method of treatment it is often possible 
to arrest tho supptua.tion and to bring about a complete cure 

:r~~~.0~~~0;~1Ln~t~~~· f~t'~~~~t~l"J~ys 1:0 cci":~:~a~~'~r~h~ ~c::~~~ 
is observed, it is well to apply local treatment for its more rapid 
arrest. 

As is well known, for the removal of purulent discharges, 
nstringent instillations, especially solutions of lead and zinc, have 

~~~~er~~n~fd~rat'J/1~l~~·~d T~; ~~:t~~;fse~~~cre~~~!i~e~1~w~;i~~ 
crystalline boracic acid recommended by Bezold. This acid has 

~~1~·~l~~~uf!'fJ~:':~~t~~1~0~fi~h!11!~<l,fi~c~:~'::'~~~~~~df~;s:e~~b~~tI 
now use it almost exclusively, and only employ astringents if the 
suppuration docs not decrease with sufficient rapidity with the 
borncic acid. 

The application of this remedy is very simple. After having 
washed and dried the meatus, a small quantity (about ,',-gram.) 
of the powder is blown into the meatus by means of Stork's 
laryngeal insuftlator, or a goose quill, so far that tho membrana 

~1!£J'~~~ cB~~~~~ ~~;~: ;~~J~ ;~~e~h~f ~~wJ~~ei~ l~~~ i~~tt~i~~~ 
until the following day. If it is then satmated, the ear is washed 
out, and boracic acid is again blown in. This treatment is 
continued until the powder remains perfectly dry after having 
been twenty-four hours in the ear, when it is left two or tlu·ee 
days longer in the meatus, which is then washed out. If tho 
powder in the ear remains dry for several days, it may with 
probability be inferred that the suppuration has ceased. 

The great advantage of boracic acid over astringents is the 
considerable shortening of the duration of treatment. As regards 
this, my obson'ations agTCc with those of Bezold, and with the 
abundant experience ol' E. Morpurgo. Besides, boracic acid 
seldom gives rise to a recmrcnco of the acute symptoms which 
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car, consists of injections of warm water through the catheter into 

~~i~~~~~·.Ed'~~\]~~!~:r ~~: e'!e;t~din~h~:~~;;.e~ :~hi~h 
tho pain continues uninterruptedly after the perforation of the 
mcmbrana tympani in spite of palliative treatment; in which 
the suppuration cannot be arrested by the local treatment de
scribed; in those obstinate forms, in which the perforntion is 

~~~~~0i~ ~~a;i;,rc:rt±I~~ii~~~'cl ~t~h~~~:kr~~:c~P'I~i~it~~ 
~£5 tl1~uff~i~int~;r ~a;~d ;~~~;~~s ~:~~a~h7 ;;.:~t t~t~p~~~~~j~~ 
decreases after a fow days, the nipple-like elevation of the 
membrane subsides, and not unfrequently also the violent in
flammatory phenomena in the mastoid process completely dis
"J'PCar. 

1 have previously mentioned that sometimes, in acute purulent 
infln.mmations of the middle ear, one or more granulations spring 
up at the margins of the perforation which prevent the cessation 
ol the suppuration. To remove such growths rapidly it is 
ad visablo to touch them with a small drop of liquor ferri muri
"tis on the point of the probe. After they have been touched 
several times, the granulations shrivel up as a rule completely, 

~f~~ ~feb~~fJj~':~/;N~!~! :~e~~et~;;,~:a::!·n aAf!~iJ~~:fiE~~~~ 
of the granulations and a complete cure. 

The painful inflammations ot the mastoid process, which appear 
in the comse of acute purulent inflammation of the middle ear, 
deserve special attention. At the commencement an attempt 

~'~f~t~~;';~fc~,t~;~~~L~pt1jfc~o~m<~f";~~~r~l ~~c:~r~~·tiH~~~t~= 
loup's suction-syringe to the most painful place, and by continued 
cold bandages upon the mastoid process. W11en swelling sets in, 
it is advisable to paint the mastoid process with tincture of iodine, 
or to rub in mercmial ointment; and it is often possible to remove 
by these means the frequently fluctuating inflammatory pheno
mena in the mastoid process. 

If in spite of treatment for several days no decrease in the 
inflammatory symptoms is observable, it is advisable, if no 
threatening symptoms are present, to try for several days in
jections of warm water into the middle ear by means of tho 
"catheter. It is only after this has been applied without result 
that the performance of Wilde's incision must be resorted to, by 
which the covering of the mastoid process is cut through to tho 
hone nt a distance of 1 t cm. from the amicle. This simple opera
tion is specially advisable when the swelling increases with 
more or less severe pyrexia, and the symptoms of periostitis of tho 
mastoid, or of purulent accumulation below, become more marked. 
Experience shows that even in those cases in which no pus 
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most important diseases of the ear, not only on account of the 
frequency of its occurrence, and the deterioration of hearin('J" 
causer! .b,Y it, but also on account of the general disturbance~ 
of nutnt1on which not unfrequently are developed in the course 
of such protracted supJ'urat10ns, ~nd principally .on account of 
those dangerous complicat1ons whteh are sometimes produced 
by the suppuration spreading to the cranial cavity and to the 
venous smuscs. 

In no form of inflammation of the middle car is the hearino-
a.pparutus subjected to such extensive changes as in cbron~c 

~~}f ti~ir~iiddle ~~:. b~f PrJ:~~~e at~~~.~ssth~v~~:.sbr~~~ ~~J: ,;~~ 
and often enough also the external meatus, the labyrinth, anc~ the 
osseous wnlls of the midcUc ear. 

The most important change in the mucous membrane in 

~~lk~~at~~~~fb;~~~cs~~v~hinfil~~~ii'one~ith0~~~~~d 0:eJ~0:;~e e~~ 
largcment and new formation of vessels. While in this process 
the pcriostcal layer of the mucous membrane is either wholly or 
partially preserved, the sub-epithelial layer, stripped of its epithe
lium, is so replaced by rom1d cells, that a suppurating gram1-
lation-surface, traversed by many vessels, takes its place. The 
mucous membrane appears red or yellowish-reel, of several times 
its original thickness, smooth or glandular, and frequently so 

r~·o~l~';~~l~ ~~a;h~~;~p~~~~c~~!it~0o~d~~a~a~;a~~0o1e~:s:~~~~ 
of the tympanic cavity, arc filled by the hypertrophied mucous 
membrane. 

ex~~~ ~~·:t;~ ~it~~:ir:.&~ 1r:~~~r°~11t:fnfifi.~~J~~~~~e:et!0 (1rtl~~ 
hypertrophy of the mucous membrane may subside by fatty 
mctnmorphosis and degeneration of the round cells, but the 
tissue of the mucous membrane, even in the slighter forms, will 
scarcely again assume its normal character, as it does after acute 
inflammation of short duration; (2) by partial hyperplasia of the 
infiltrated mucous membrane circumscribecl elevations are dcYC
lopcd in the form of granulations or of perlunculated new-for-

~~t1~Z:i~t ~:~~~s:'i:a~~~~ x~;&1::c~i~!h~f tth~r;;~~~.~~:tr1~e~~ti~~~ 
and wasting of tho mucous membrane, which is eaten away to 
the bone, in which case the ulceration may spread to the 
bone; (~) by transformation ?f the round into spinclle-shaped 
cells there occurs a formation of a firm conncctIYe tissue, 
similar to cicatricial tissue, in the form of diffuse tendinous 
cnl<'nrcous thickenings of the mucous membrane, or of bridges 
ancl thick scars, which leads to abnormal adhesion between 
the mc.mbrann tyrn1~ani, tho ossicula_. and the walls of. the 
tympamc cn.Y1ty. 'lhcso new-formations of connect1rn trnsue 
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car, as a rule, only a disturbance in the continuity of the mcm
brana tympani takes place, we have here to deal with loss of 
substance, produced by absorption of the tissue of the membrane 
at the margins of the perforation. In this instance all the layers 
of the membrane are not always uniformly attacked by the 

i~~:r~~,~~n~~~:~~~ ~t~cd~a~o:J~e t~spd~::~ ~!y~~e 0~vitlf.; 
layer of mucous membrane will 6'.equently be wanting to a 
greater extent than the substantia propria. The margins of the 
perforation, which in the living almost always appear sharply 
defined, arc often found to be jagged, fringed and irregular at the 
pathological examination. 

The destruction attacks, as a rule, the portions of the mem
brane situated midway between the periphery and the handle of 
the malleus. E"len in the case of very extensive losses of sub
stance, in the mnjority of instances, the peripheral portion of the 
membrane is still found preserved in the form of a detached 
sickle-shaped ledge. This is not always formed by the tendinous 
i·ing, as is generally believed, but, as I have convinced myself by 

fit:~~~ G':~u~~~f~;:r::::;~;.~~;~J~~:~fns~g~r~o~~~~~~f'~i~~ 
membrnna tympani situated in front of and behind the short 
process also resist for a long time the destructive influence of 
the suppuration. 

The remnant of the membrana tympani is subject to many 

~~~~1~f~~a;sc~~~Jo~~~~ t~hi:k£f ~d·a;~J tt~:=fi~d, ~i::ttf::: ~~~ 
layer of mucous membrane alone shows an excess of growth 
towards the tympanic cavity, or that layer and the substantia 
propria only change slightly, but numerous papillary villous 
growths and granulations develop on the dermic layer (Fig. 123), 
as in myi·ingitis granulosa (p. 226). Lastly, a polypoid degeneration 
of the membrana tympani(v. Troltsch) may take place,in which the 
original elements of the membrane can be traced in the new 
formation. Sometimes, near the perforation, one or more small 
swellings exist in the dermic layer, which spread as far as the 
su bstni1tia propria and form the basis of partial atrophied thi.n
nings of the membrane. 

After suppuration has ceased, either the margins of the perfora
tion nrc covered with epithelium, and a permanent aperturn in 
the mcmbrana tympam remains, or the orifice is closed by a 
deposit of a yellowish-grey plasma on its margins, out of which 
there very rapidly develops a delicate and thin cicatricial tissue, 
in which the elastic fibres of tho substantia propria are wanting. 
The cicatrix consists either of fibrous connective tissue, or of an 
almost structureless membrane, which is covered on both sides 
with epithelium in large plates. The remains of the mcmbrana 
tympani arc 01ther thrnkened by a growth of connective tissue, 
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anremia, mnrasmns, and other affections which disturb the nutri-

:ddl~ ~~0, i~~:~~!,~~~~~],m;,,o~hie~~~=~t~ b:!~~a~~~n'l~, ~~·~ 
those which arise in tho course of typhus or the acute exanthc-

~h~;~c:.L~1~y ~],~~~~~;~~~~ed c~:,~~;,h,~!:~!J, ~~~~:e:~1~ ~~~~~a~ri 
~i~:~;e!~·g~~~:%~%0~~c i~£f.~~1:~~?~n~~v\!i~hm~~c~~s e~~1~:!n~~~ 
~~~ta\~:been~~!:1~;:d~~ft~~~,;;~~~~~h~~~sJe~1~:\~~!~1~et~~~1t~:~ 
pointed out. 

ra~C:nt~Ji!0:~~tY:;o~~~~ !~:~ (~) t~h~~,?:;~i~i~~stl~~J'1~~'.= 
pons growths on the mucous membrane of the tympanic cavity 

:~,~;~ (~)e r~~~t~~~n~:acfs~~~i~~,i~f :{! ~~~~~"!~d e~u~l~~i~~,u~ 
the different recesses of the tympanic cavity, of the petrous bone, 
and of the mastoid process; (3) periostitis and caries, which arc 
developed during the acute stage in the mastoid process1 or in 
some other portion of tho temporal bone; (4) chronic inflamma
tion of tho external meatus and of the mombrnna tympani, if tho 
process has spread from thence to tho middle car; (5) chronic 
blcnorrhcea of the mucous membrane of the naso-pharynx, and 
oz::ena.. 

Chronic purulent inflammation of tho middle ear occurs at 
every age, most frequonti, however, in childhood. That a largo 

~d~S~:~l~~e h·~~hchJdh~o~n~ar-~~:~s;ia~:~i~~y~~d d~~b~vedTt~ 
disease is as frequent in the male as rn tho female sex. Calling 
a.nd occupation exert nn influence upon tho continuance of tho 
suppuration only when the patients, in consequence of their 
position in life, are frequently exposed to the action of external 
sources of injury. For this is tho reason why chronic suppura
tion of tho middle car occurs most frequently in tho poorer 
classes, whose bad dwellings and poor nourishment exercise 
an injurious influence on the system . 

.tlppeo,.ance ~l the lilernbmnct l'ympctni.-The appearance of 
tho mombrana tympani in chronic suppuration of the middle ear 
varies so much that we must confine ourselves to a description of 
its principal typos. The formation of a correct opinion as to the 
appearance is of r·eat importance in this form of inflammation, 

~e~)~~~~~t];U~I~ifl~~; de~;a~h:~:eS~S r~·e:e~~~~b~! Or~~~~~k~~ 
ctnn<>cs can be perceived so plainly and clearly, that we at once 
,qain ~n insight m~o tho actual con?--ition of the middle ~ar, while 
in others, conclus1ons as to what is seen are clrawn with grea.t 
difficulty if tho outlines of tho different structures are indistin
guishable through growths or adhesions. 
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diffuses an offonsivo ponotmting smell, not only when the dis
charge from tho ear has been neglected, but also in cases in 

;r:~~c~ttr~~i~~c~i~~1~a~~:~~ o~a~11~0Z:c1~~:~1 ~0 n~~~1h0t~=v~~.r acl:i~~ 
of caries, as was formerly believed; it is rather caused partly by 

FIG. 124.-SEMl·LUSAR,JACGEDORIFICE FIG. 125.-HEART-SllA.PED 0RTFTCE IN 
JSTllEA NTEIUORl:;n;n.1onQuAORANT 'J'HE RIGHT :MJ-..M.BRANA TYMPANI. 

01" THE RIGHT ~fa\IDHANA TYMPANI. FROM A PREPARATION 1N :MY COLLEC· 
}~RO .'I A .Pnt:I'MtATION" IN MY COL· 
LECTIOS. 

11 ll 
Fm. 12G. - Km:\t:Y-SnArEo PERFORA· 

1·roN" 1N THE HwuT !!:AR o•· A BoY, 
JO YEARS OF Ata:, wuo sut·n:nED 
FOR. 6 YEARS l' ROlL SCARLATlNAL 
1Sur1•URATION OF THE l\JrnDLI<: EAR. 
Tim \rll)IBLE l\Iucom; MDIBRANE Qi<' 

TUE TnrPAl'<IC C ,l.YfTY Ii; LICHT-RED, 
TUt: ~lt:l\.1-UllANA TYMl'ANl GREY, TU£ 
SuORT PROCE,;:'; AND POSTERIOR FoLU 
PROJt;CT OllEATLY, liEARlNG · DIS
TA~CE 5 ll. J.'OR SPEECH. 

Frn. 127.-KLDNt;v-snAPED P.ERFORA
TION IN 'l'UE LEFT EAR 01'' A '\'QMAX 

WHO HAD SUFFERED FOR 3 YEARS 
FROilr A CuRONIC SUPPURATION OF 
TUE ~Imou: ]~AR. TUE }.lucous 
:ME:.lBRANE Ofo' THE :MIDDLE EAR Hi 
DARK-RED, Ttrn C01"CESTED MEM
DRANA TYMPANI IS COVERED HERE 
AND TRERE WlTll GREY EPIDERMIS. 
lfEARTNG ·DISTANCE: ACOUMETElt 
25car., SPEECU6S CM. 

stagnation and decomposition of the pus, partly by admixture of 
volatile fatty n.cids from the cerumen. 

01;~~~~~~ti~~'~,~;~~i0ti~·;f~c;t~;~~~'~h11'~iz~"~F~b! ~~~f~.~~;~;~ 
upon tho condition of the remn,ins of tho membrana tympani n,nd 
of the inner wn,ll of tho t)onpanic caYity, and lastly upon the 
coincident changes in the external meatus. 

The site of the loss of substance is most frequently the anterior 
inferior portion of the membrana tympani, and next to that its 

~;;~;o:·i~ho :~g1ctr;,'.~c~~~~1~-~~te ~~;:&11~1~:~ro;:;t~~~~~' ~;~~fa~ 
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memurane, through which the inner wall of the t)onpanic cavity 
uecomes visiule. The remnant of the membrane, bounding the 

g~~m~·ef~~:s tlr: e~~d~~;~1;[ c1~~~~~:3-~~11~~~ s~1~fa~~d~~~h~·f(s 
interstices, which contrasts greatly with the dark red mucous 
memurnne of the tympanic c:;vity. Frequently, however, it is 
congested like the lming membrane of the tympanum, and that 
either in circumscribed spots, which may easily be mistaken for 

~~~~~rnt~l~.~t i!~~r ;~~e~~~n~, s:~~~~if~:·~!l~c~~ ~~;n~~~ ~:~;11~~ 
nppcarancc. The margin of the perforation is either covered by 

• ' u a 

:Fl(l. 128.-DOUBLE PERFORATION OF 
1'11E LEFT MEMBRA~A TntPANl, SEEN' 
FROll TllE INSIDE. 

a, p~~f~;~~ron1:er~~ra~~id~e, b'.e~~=~d/~~ 
from the Inferior Extremity of the 
Ilanclleof the )falleus to the lower 
remaining Part of the :Membrnna 
Tympani. (From a Young 1\lao who 
died of Phthisis Pulmonalis.) 

FIG. 129.-DounLE PERFORATION or 
TILE LEFT }.IEMBRANA Tnll'ANI OF 
A GIRL, 19 Y•;ARS 0}' AGE, WIIO SUF• 
•'ERED J.'ROM Cm1..onooo FROXI 
CnRO!'IC SurPORA'l'lOS OF THE 
MIDDLE EAR. 

secretion, or bounded by a red line ; sometimes it is covered with 
small papillre. It either does not touch the inner wall of the 

~h~ni~~~~~o~~· ~~;.~~~~~t~h~ei:~~~c~f'~~~ l!~;·fo~!~i~n1}:1~~[;~~ 
to the promontory, while the anterior margin is not in contact, 
and throws a shadow upon the deeper-lying irmer wall of the 
tympanic cavity. In the case of sm<>ll perforations the handle of 
the malleus Cfln but rarely be distinguished, in consequence of the 
turgidity of the dermic layer; but when the apertures are larger, 
and the tissue of the membrane round the handle of the malleus 
is destroyed, it either protrudes freely into the aperturn in its 
original form and position (Fig. 131), or it appears thickened to 
sc,.;-crnl times its normal diameter, drawn inwards, n.nd with its 
inferior extremity in contact with the inner wall of the tym
panum, or it is shortened by carious softening of its inferior 
extremity (Fig. 132), or wanting altogether. 

It is oi' great importance to form a correct opinion as to the 
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tympanic cavity as yellow protuberances after the suppuration has 
ceased (Fig. 1:35). 

Appr<U'ance ~f the Jlfembmna Tympani after cessation of the 
Sunm,·alion.-Variable as the appearance of the membran<t 
tympani is while the secretion lasts, it changes but little when tho 

~n~~~r~~~n ;~.~ll~~~e! t~h~ sli!:,~:cr~~~t~~t~i·<l~~'.e~h~t~~l~i~e:~ 
and forms of. the rcma!ning portion of the me~brana tympani 
<tnd tho dot<t1ls of the mnor wall of the tympamc cavity come 

• Fm. 133.-Trrn bn:RIOR 
liALFO~'TllE LU'T 1'1EM· 
BRANA Tn1l'ANT ts DE· 
RTRO\'ED; ON THI:: DARK· 
lU~I) 1 NNER 'v ALL o~· TH'.t: 
TntPANIC CAvlTY ARE 
~EVERAL GLOBULAR 
C1u.....,ULATIO!"S. FR01u A 

~!:.~•U:~ ;:;:R~~ :R~~~ 
A 0ISCUARGE PROM TllE 
LE~'T _EAR SINCE ilE WAS 
5 YEARS OLO. H1:ARlNG· 
DISTANCE: Acoul\IETER-

~~,,~~~~c~:17~~o~r~H PT~~ 
CRA!\IAL BONES PRE-
!'iERVEO. lN TIU: RE· 
?.IAINING UPPER POR1'TON 
Qt' THE MEMBRANE THE 
THICKENED STUMP OF 
THE ffA....,-DLE OF TTIE 
MALLEUS IS RECOGN IS-

Fw. 134.-Gm:AT DE
STRUCTLO.!>.' Oio''rlfERJGllT 

~;J~~~~tRA~:L'!'y~p1:;;~'c~~ 
ENED REMNANT IS PRE
SERVED AT Till: SUPER10R 
PElllPHERY. GROUPS OF 
SMALL GRANULATIONS ON 
THE PnolllONTORY. FROM 

~v1?o~~D ~;F~:;: s?~~.~ 
CmLDnooo rnoM A D1s
c11ARGE FROM TUE EAR. 
DJ-:STRUCTION OF 1'HE 
Gnow·.ru DY TOUClrINO IT 
WITU LIQ. FERRI 
l\lURL\T. 'flfE 0TOR· 
RH<EA HAS CEASED. 
HEARING· DISTANCE: 
8PEECU=2M. 

• Fw. 135. - GnE1\T DE· 
STRUC."TION 01'' TllE IN
.l'ERIOR ffAU' 01o· THE 
LEJ."'l' ~lEiinmA • ...-A Tnr. 
PANl; ON TllE PRO!'llON· 
TORY IS A:S- Om.ONG 
GROWTH, WHICR APPEARS 
HARD AS CARTILAGE 
WI-LEN FELT WITH THE 
SOUND ; DEUTND l'L' TUE 
Nrc1u: OJ.' TJU-: FENESTRA 
ROTUNDA. }i'RoM A .M&..,.., 
33 YEARS 01'' AGE, TY 
wnoar THE SUPPURATION 
01'' TllE MIDDLE EAR 
COillIENCEO 24 YEARS 
BEFORE. REARING· DIS· 
TANCE: .ACOUMETER =-
20 cr.r.; Srncu-1 M. 

much more cListinctly into view. The remains of tho membrane are 

~~1d1L1:;,0~~~~~c~~,0~~d b1~1;t ~~~~~~~~ft~?~~r~p:iq!~is t~~~ffieeff. 
Tho calcnreous deposits appear as sharply defined chall<y-white 
or yellowish spots between the handle of tho mallous and tho 
periphery (Figs. 136, 137, 138), and are sometimes of such size, 
that almost all tho remaining portion of the membrane except 
tho peripheral portion of tho annulus tondinosus is transformed 
into u rigid cnlcarcons mass, which ha~ pcnetrn:ted all _the l~yers 
(Fig. 139). Rarely a part of tho cule1fied port10n proJects freely 
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towards the inner wall of the tympanic cavity, and it is often 
forcsliortened to such an extent that its inferior extremity seems 
to lie immediately below the short process (Fig. 142). 'rhe re
traction of the mallcus, caused by the traction of the tensor 
tympani, is sometimes so great that its inferior extremity comes 
into contact with the inner wall of the tympanic cavity, and 
<tnchyloses with it. The pl<tce of union is situated mostly above 
the highest point of the promontory, and is indicated either by a 
circumscribed thickening of the adjoining mucous membrane, or 

Fw . 140. - GREAT Dt:
STRUCTIO:'\ OJ.' THE bJE'l
DRA.NA 'l'Y?i!PA .:H ; THE 
)NFEUIOR F.XTREMIT\" OF 
THE liANO!.E m· Tim 
i\lALLEUS lSl.ArDBA.N.1". 

11, In front of the handle 
of the malteusis a cal
careous deposit, which 
JlartiaUy projects frel?ly 
into the gap. (Lefteai:-) 
From a preparation m 
my collection. 

}'1c. 141.-LARGE PER
FORATION I N 1'1.1.t; RIGHT 
MEMBRANA 1'YMPANI; 

THE lNFERIOR H ALF Of 
THE HANDLE 0.F TIH; 

l\lALLEU::i IS FRKE; I~ 
TllE8UPERIORQUADRANT 
o~· THE Fnno 01o· Vn:w 
Ttrn lNJ.' .El~ l OR Ex
T.REMJTY OJ.' Tim LONG 
C1rn.<;ot-·T11Elxcu:-:,ANDIN 
TllEf'OSTERIORlNJ'ERIOJ'(. 
QUADRANT TUJ.; N ICHE 
OJ.' TILE FENESTRA Ro-
1'UNOA, AIU; VT<;rnu:. 

:FROMA:M°AN, 28YEARSOF 
AcE, I N wnoM THE SoP-
1'URAr10NoJo·rlfE :MIDDLE 
EAR TOOK l'LACE IN 
Cnr1.onooo AFTER SC . .\R· 
.LATINA. HEARl:"C·DIS-
TANCE: 'YATCll = TN 
CONTACT; SPEECH-! M. 

FIG. 14.2. - LAHGE PER
FORATION OJ.• THE MEi'll
llRANA TYMPANI; THE 
H,L..,DLEOFTllE'.\IALLEUIS 
IS FORE!'lllORTENEO; ITS 
l NFEH.IOn EXTRl:MlTY l~ 
JN CONTAC.'T \VITll TH& 
l:rn1rn WALL OF TUE 
TYJ\ll'A'."TCC.\\'ITY; FRO:'ll 
THE l)ornr 01'· CoxTAC'l' 
A TOHTUOU!; YF.!'l$EL EX

'.fENOS TOWARDS Tll.E 

NICHE OF TJIE FENESTRA 
RoroNo,,, F&o:.1 A 
YouNO- ~IAN, 19 YEARH 
01" AGE, WllO WAS Af· 

FEC'TEJ> WITH PURULEN'l' 
]NHAJilMATION M' TU~: 
l\lrnou: EAR DORIN(~ 
8CARLETFEVER l0YEAm; 
AGO. HEARING· DIS
TANCE: AcooMETEJt ,.,.-
1 M.; SPEECH - I! ~I. 

by one or more vascular twigs extending downwards from tho 
point of contact. Rarely is the handle moved so much. inwards 
::md upwards, that it is entirely hidden from view. 

Besides this apparent shortening of the handle of the mal
lcus, sometimes a. real one is met with, caused by erosion. Tho 
handle then al,'pears uneven, pointed, not unlike a rusty tack; 
very seldom is it destroyed up to the short process. 

The changes on the inner wall of the tympanic c<tvity, after 
the suppuration has ceased, vary in many ways. The mucous 
membrane is either rose-red, or yellowish-red, or pole-yellow, <tnd 
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~ticr;iJ,'.ti~~a~f ~h~~~~~s ~nbt~:~c~s ~Fi;. ~!7i)~· ;;1~n d~~~~1~ 
~h~~~;~~~!e~}0\£~,.~~~~~[ !~d 1ft~gr~::':a0~:~i~~~~s(~i!~0~:~: 
146) with tho tendon of the stapedius extendino- bac'kwards 
(Figs. 146, 148), come clear! y into view, as also at the posterior 
boundary of the promontory the dark niche of the fenestra ro
tunda, about 2 cm. in diameter. 

The appearances here described, as seen through the amnl 

Fa:. l4fi.-EXTENS1VE PERFORATION OF 
THE RJGm: MEMBRANA TYlllPANl , OF 
WUICH ONLY A SMALL BORDER 18 PRE
l-iERVED AT THE PERll'IlERY, THE 
JNt'ERIOlt EXTREMITY OF TIIE HANDLE 
Of!' 'fHE l\lALLEUS 1:5 A!iCllYLOSJm W ITlI 
T.lrn INNER WALL OF 'l'HE 1'vMPANIC 

CAVlTY ABOVE 'J'JH: PROMONTORY, JN 

'J'llE POS1'ERTOR SUPEJnOR QUADRANT 
Of.' 'flJE r'rnLD 01'' Vn:w TUE ROUND 
CAPJTULUi\l Of<' THE STAPES, DEllIND 
'l'llE PROMONTORY 'ffiE .NICHE OF TJH: 
FENESTRA ROTUNDA, AND 1N TllE IN
FERIOR PORTlON OF THE FJELD OF 
Vrnw THE DEl'RESSrQNS AND RIDGY 
PROTUBERANCES OF1'HE LOWER \VALL 
O~' TUE '£YMPANIC CAVITY ARE 
v1srn1.E. FROM A YooNn MAN, J7 
YEARS OF AGE, IN wnoM TUE SuP
l'URATION COMJ\tli:NCED IN CHILDHOOD 
DURING /::iCARLATlN.4. 1 A~D LASTED 
UN'l'IL 3 YEARS AGO. liEARING·DIS
TA:SCE; WATCH ... 2 CM.; SP.EECll = 

~ l\l, 

FJC. 14fi.-PEIU<"ORA'l'l01' OF THE PO"<
TERIOR HALF O.F THE RlGHT l\1EM· 
BRANA TYnll'A...~l. 

a, Fenestra rotunda ; b, The capitulum 
of thestapes,with the tendon of the 
stapedius, laid bare by thedestrnction 
ofthelongcrusof theincus. From a. 
preparation in my collection. 

~h~0d\~;~o0s~'~}n p~~-T-o:~!~~i;y e~~,s~~lse~/~~r~:r: !~~~~;~~f~nf~~: 
the middle ear. Besides that, the noise of the air rushing through 

~~; ~~r::tt~~d,~:~~fr::~r~:1:~~~~i~~;i~~~n~s~~r~~:in~p~~~ 
{,~~rd~:~~~[;~~~ a'ft'.';:;'.~h;es~;PP~~a~t~ ~~;~~ea~fh;!;~~~ t~~ 
pitch of which depends less on the size of the orifice in the 
membrane than on the condition of the Eustachian tube. This 
is generally somcwh«t constricted by the preceding f7~~ent in-
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cult, will be easily comprehended if the great variety of the 

~:on~~~~hle~~~~;,~aI~et,bfu;h~s1:!~~:0t~";~e~~l;~:-p~~~i~j;~~ 
ascertain whether an uneven and granular surface, which 
extends over the whole field of view, belongs to the membran" 

:fo~P~:i ;~~!fb{:e,~~r :i~l i~f c~':,ed;~aa~c th~vi~~~~ i!:~~ 
rncognisc from the penetration of secretion at a cfrcumscriLccl 

i.~!"~~n~:r ~~l~.a~,v~~~t ~11"J':i'.te~ t"e~~~:~r~~ai~tc'~:~~~·~n".~ 
tympani. In this instance, also, we are frequently able to judge 
correctly of the result of the inspection through the speculum, 
only by the changes which occur in the diseased portions in the 
subsequent course of the dlection. In this way a granular sur
face, extending over the whole field of view, may be taken for " 
growth of the mucous membrane of the inner wall of the tym-

x::l~?c;~~~i ~t~1~~~~~1~r: ofwt~~e~a~~~~0~:c:r::gs~\~~~~:.dt~~~ 
the gmnular surface was formed by the dermic layer of the mcm
brana tympani. On the other hand, in extensive perforations of the 
membrana tympani the congested mucous membrane of the inner 

~~~1i~o~~~;i.';)~~~~~t~:~f~~~::i:f~f~i~~~~~~!Je~~f;~i?t~!:;~~~~~;~t~ 
to be the membrana tymp"ni, if the ledge-shaped remnants of the 
membrane which still ex.ist at some tarts of the peri~hery, or the 

~!'~~~ti!;~~ fi~~~~~!r~l~;;,~~:1'ds~f ~~e~~h~~~he ~~t~e~~e1~~~!~~ 
~~\LU:~:~ ~~fr~P:r;,~~~\~·c!~i~;e:;"t~a:::~~t~~i~~~ 
remains of the mcmbrana tympani Sometimes a sharply-defined, 
circumscribed, round, or oval point on the promontory looks "t 
first sight exactly like the ori£ce of a perforation, because the 
surrounding port10ns of the w"ll of the tympanum "re covered 
with "thick, grey, epithelial layer, and thereby "ppear like remains 
of the membrana tympani. . 

Peifo,.ation of Shwpnell's Jlfembmne.-Although perforation 
of this part (p. 22) takes place very rarely (Blake), in comparison 
with those observed in other portions of the membrana tymJ?ani, 1t 
occurs, nevertheless, more frequently than has been hitherto 
assumed. 

or'~!i~fb';~o~~I~0c: i:y t~~ c~~~i~~as~;~n:s :~;~ri~:. a!Tl1~ 
orifice above the short process leads immediately into the system 
of cavities (drawn on p. 42, and fu-st described by me), situ,.ted 
between Shrapnell's membrane and the n_cck of_ the m"llcus, 

:iJ0
!i:he tb':.';JmC:::g ~~J;,a~i1~h~~;~~1~e c:I~/ac&:~~l 

experience teaches that in isolated cases a purulent inflammation 
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gaps have been formed varies according to the stage of the 
process, whether the suppurat10n m the Dllddle ear still con
tinues or has ceased. The formation of a diagnosis is often very 
difficult for one who has uot had much practice, and a correct 
estimation of the state of the meatus is onlx possible wheu the 

~~;~~~~:! ~:;~~fa'lf/fnt~jh;~1f~Y~ a,:~J~~'~dl~h~d~!~nh;ir~vfi1t1~~ 

FIG. 150.-D.xsrnucTIONOFTDE RrnnT 
MurnnANE OF SnB.APNELL; GAP OF 
TRR SJZE OF A SMALL PEA AJlOYE THE 

Suonr Paocr.ss, TBE BASE ov wn1ca 
JS LINED DY A !'l\rDOTll, DRY, AND GREY 
CICATJUX. Fnmr A GrnL, 20 Yu1ts 
OLD, WRO JUD SUFFERED FROM EAR· 
AFFECTION FllOU CmLDDOOD. 'l'nE 
SUPPURATlOl'f IS LOCALIZED TO TUE 
SPACE ADO\'E TlIE SOVRT PROCESS. 
AFTER SEYRlU.L FRUITLESS A'ITEllPTS 
AT TnEATllENT, THE SUPPURATINO
CAVITY WAS CLEANSED DY MEANS OF A 
SllALL'fYMPANJC'l.'UDE, lNSERTEDFROll 
TOE 1\hATUS, AND TllEN A PEW Dnors 
OF A.10 PER CENT. SOLUTlONOl''NITRATE 
OF $1LVRR WERE INJECTED TUROUOil 

~~~ENS\~::~;~~=~:~;:;~~ ;~:L~";;~; 
DAY. SEVER&L SUBSEQUENT SLIO-JIT 
REL&PSF.S WERE QUICKLY DISPOSED 
OF DY THE SAME 'l'REATUENT. liEJ.U· 

ING· DISTANCE: ACOUlIErER - 11 Cll.; 
SPEECII - 11lf. 

Fro. 151.-LAROE DEFECTINTITEBmo; 
AT THE INNER BOUNDARY OF TOE SU
PERIOR 'VALL OF THE MEA1.'US IN A 
Gl:RL, 26 YEARS OF .A.ox, wno BAD 
8UPPURATION OF TUE UJDDLE EAR IN 
CHILDHOOD, WlllCif ONLY CEASli:D A 
FEW Yfo;ARS A'JO. MEllDRANA Tl'M· 
PANI DRY, on:o:Y, AND OPAQUE; CON· 
TRACTED BY CICATRICES IN '}'UONT OF 

AND BELOW TUE UMnO, A'ND A.TRO· 
.PRIED BEllINl) TUE HANDJ,E OF THE 

MALLEUS. 'l'nnouon TRE GAP IN THE 
OSSEOUS 'VALL THE HEAD OF THE 
MA.LLEUS, THE LIOAM. MALLE[ ANT., 
AND THE BODI" OF THE INCUS WITH 

TUE LONG- PBOCESS COULD DE SEEN, 
A TERY THIN JtlEM.BR.~NE, wmcn 
CLOSES TUE GAi' AND IS CLOSELY 

APPLIRD TO '!.UE OssJCULA, CORfBS 
OUTWARDS AFTER .Arn HAS DEEN l'I:.O· 
FELLED. IlEJ.lllNO · DJS'r.&NCE: Acou

lrETER - 50 CM.; 'YlllSPERED SPEECH 
- 5u. 

tion of the layers of the membrana tympani, in consequence of 
continued suppmmion of the middle ear, or in which the mucous 
membmne of the middle ear proliferates through the gap into 
the meatus, so that the membrana tympani is partially or wholly 
covered by grnnulation tissue, a diagnosis is generally quite im
possible at the first examination. Such growths are frequently 
mistaken for polypi of the external mcatus, until after repeatedly 
removing them their true nature is ascertained by their exceed
ingly rapid reappearance from below, and by careful probing. 

A.much clearer insigh_t in.to the state of the deeper parts. ca_n 
be got when the secretion has ceased. Then the diagnosis 1s 
facilitated by the fact thl<t the defect in the bone is situated 
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Ulceration of the dennic layer of the mcatus is, on the whole, 

:~~~c ;;oJ~~e s~~f.:Sati;e ±;~lt~~~), ~~'~hin m~d~all01~~v!t'!. ~f 
patients, mostly scrofulous or cachectic, I have seen on the in-

t~:~deda~ 0;h;~;ly-°d'~~~~~~~~i~etl:~~'.~in~, ~~f~~~~~~~~c~~ 
the external orifice of the ear, at first sight lookin<> very like a 
syphilitic ulcer, and cicatrizing only after prolonged' local treat
ment. On the auricle and round the car, especial! y in children 
and in persons with a tender, initable skin, the action of the 
secretion produces a watery eczema, sometimes deep-seated 
ecthymatous pustules, <md sometimes a cluonic diffuse derma
titis with enlargement of the thickened and hardened anricle. 
A frequent phenomenon, especially in children, is the swelling of 
the cervical and submaxillary glands, and more rarely the lym
phatic glands behind the ear. The glandular infiltration is in 
most cases due to the vicinity of the seat of suppmation, and 
the assumption of a scrofulous basis is only justifiable if other 
characteristic signs of scrofula are also present. \\'hen describ
ing the carious processes we will discuss the more serious affcc-

~~ydsp;~~~s~ ~f~'~;~~~~::;,ll~h~f %~~~!~u~avity or from the mas-
Subjectii'e Syniptoms.-Chronic suppuration of the middle car 

runs its comse frequently without any striking subjective pheno
mena, even in cases in which the greater portion of the mem
brana tympani has been destroyed, and deafness of a high degree 

~~i~~8.al~,~~~ i~:U~~~i~f;t~~~~·=~i~~:! ~~nR;~min~~~·~~1~r~~~tc~~~:t~ 
inflammations of the middle ear, and in the secondary infb=a
tions of the external mcatus; it is also felt in cases of stagnation 
of pus in the tympanic cavity, due to a temporary closure of the 
margins of the perforation, to stricture of the meatus, or to polypi 
and masses of granulations, and when pus or decomposed cheesy 
masses become inspissated in the tympru1ic cavity and in the 
mastoid cells, when the mucous membrane is ulcerated and when 
there is a carious affection of the osseous walls of the middle ear. 
Unlike what occms in the acute form, the pain is seldom pro
duced by neuralgia of the plexus tympanicus or by hyherromia 

~~~~ .. ~~~~@~~o(~. ~F::tt~~~ J;o~) the pai" petrosa to t e Gas-

hlorc frequently suppuration of the middle car is accompanied 

~~ci" ~~~~~ss0~ ~t~e~~~dt ~re~ts~r'n~F:0~~d~~t~. ~~hlghr~~%°e~ 
~i~c~sca'.·~~,~~"J;·~~ ~~~t~n~~~~':~~~ si~~ ~nh:t~aX0o~et~! 
occi put is affected. These symptoms arc most frebuently observed 

;t~e\1s ~~~£~~~:1C~~~:;~~c~!~1,P~;·f~~h;~d~~~fs~;ted e;::fs~s01~~= 
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observed a diminution of the sense of taste in cases of facial 
paralysis. In a case described by l\Ioos, after the introduction 
of an artificial membrane an acute sensation of taste was perceived. 
The same author observed, after the extirpation of a polypus 

~~~~:a ii; t~1:~;~;:i~fo~~h~;;~s~s£;~ti~nz"1J: 1b"~~~I.8~~if.~ ta~i~ 
arc indebted to August Carl for an interesting and highly 
important observation on himself: he sufforcd from childhood 
from suppuration of the left middle ear, and his membrana 

!~~a~} ~~:~c~1c~:1t f~~~t~i:'.~i i~e~~~~yec~m1~~~cln {~:;in;! :~ 
anterior portions of the left half of the tongue, whJo it remained 
intact on the right half. He is of opinion that the deterioration 
of the sense was caused by an nJfection of the plexus tympanicus 

~~1~ht~ ;1~~s~t~i?E~~;~~~~lt~~~.$;~~~1d' fua~v~;<~~;·"~~;~~i:~~~s~~i~~ 
of taste in the anterior half of the tongue was brought about. 
Urbantschitsch also arrived at the same result from obser
vations on a considerable number of his pMients. He found 
that the sensation of taste in the tongue, the soft and hard 
palates was almost constantly altered in cases of chronic suppu
ration of the middle ear, and that even in many patients the 
sense was quite lost. It is, nevertheless, striking that, rcma.rkn.ble 
as the alteration in this sense may appear when tested, patients 
never complain of such a change when eating or drinking-, oven 
though both cars arc suppurating. In the same manner, though 
not in the same proportions, an alteration in the sense of touch 

jl~~~c~~n~ue T~~Ol~~:l~~vc~1o~~~o~~dg iJ'rb~~s~~t~~~~~ %0:;'.i~~ 
Yintschgau, Geschmacli:ssinn in Hcrrmann's llanclbv..ch der 
Phyeiologie, vol. iii.) 

An alteration in the sense of smell in cases of chronic 
suppuration of the middle ear is by no meaus rare. Diminished 

~~:~~~~!Yin;~n~fbrn~~, ~~,y~~ ;;te~:~;b~q~:-~~!lti~ssi~~fta~a:~;rs 
naso-pharyngeal affection, though sometimes occurring without 
demonstrable disease of tho pituitary membrane. 

~Iuch more rarely a disagreeable smell, temporarily accom
panied by a nauseous taste on the p:ilate, is perceived. The 
reason for this may in some cases be traced to an intermittent 

~~:~ti~~f,"s~~~;~~~~ thth~u~;~~f~~~1!~ bes~~ll th~c~~~~-p~vi:?:~~£ 
demonstrable cause. 

of {f,e~t~i~ffoi=~~,.~l~~ih~~~~~-;~~'~l?t~~~:s~~t~b~?e~~ fl~~~K~~~1~i1~~ 
which depend partly on the varying degree of swelling of the 
mucous membrane and on the patency of the Eustachian tube, 
partly on tho quantity of secretion in the tympanie c:ivity. As 
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noises, the perception of sound through the cranial bones is 
dnrurushcd or compl".tely absent. The same may be said of the 

t~~~~~~1~~ ~[b;·~~i;:~l~~1{~hb'~,~g;;;~ . .Jl;~~~,~1it~u~fe~· ~~~\~ 
affected car, and only rarely so by the tmaffected or better-hearing 
ear. 

Goiwse ancl Results.-The course of chronic purulent inflam
mation of the middle ear dep~nd.s frequently upon the original 
cause of the aftect10n, but pnnctpally upon the local chan.ges 
present in the ear and in the naso-pharyngeal mucous membrane, 
and on the state of the general health. Considering the great 
variety which pathological observation of this form of disease 
determines in regard to its issues and consequences, it is impossible 
to enter into a detailed discussion of its course, and we must 
therefore confine omsclves to a general description. 

Regarding the suppuration itself, it continues generally with
out interruption in the scrofulous, tubercular, or scarlatina.I 
forms, and in cases of diffuse granulations, of polypi and of caries. 

:o~~l~:J~~~~1lr;t~~~~;~t t~f~c~?~r=~ii,~ ~~~~:: ~~~'g:,~:~'l~~{e~'.~~ 
Ue1~;~·!; '~~~h ~~u:!~h~';.~h~o~i:'!~~l;s b~ ~~t~h1~;~ ~~i1~;titl:~ 
entrance of water into tho meatus while washing or bathing, by 
intercurrent naso-pharyngeal catarrhs and bronchitis, or by 
local, or general febrile diseases. Relapses are specially fre
quent when the perforation of the membrane has not been closed 
by a cicatrix (Schwartze), when, therefore, the bare mucous mem
brane of the tympanic cavity is exposed to the immediate action 
of external sources of injury. The seasons also exert an influence 

~~~~t t!1r° tt~r'~~~;~u~~~:~··;sr,~~~~!t1~1 it.~~:~ f: ~~~~~. ~~ 
return again in autumn. 

The suppurativc process as a rule ceases uniformly over the 
whole mucous membrane of the middle ear and on the membrana 

~[;E,";'~br~~~t ~;~;:~·f ~·eJ~;1~~~~ 1~~~r~1s~~jhhet~her:'i~~1~~atl 
of the tympanic cavity is still covered by pus, and vice ,.e,.sd. In 
like mn.xlller, in cases of extensive deficiency of the membrana 

~;f,~~~ ~~~i~m~~.~~~~n~t:~sb~f c~~~r:u~~l~ ct;?,]~~~~0~1s~fci~~~ 
tricial tissue, while other portions are still covered by ims, after 
the removal of which a tumefied or granulating patch ol mucous 
membrane will be observed. 

The result obtained by examination with the speculum rnries 
g-reatly d~1-ing .the continuance of the supr.uration. Frequently 

~~~/:!~:;£:n~t~~o~~~:':, ~~~~r,:tf;~f:~~: ?:;:';~;,,~f;~~· !~';; 
relapses, it presents an :tppcarancc materially different 
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often remain permanently open after their m:irgins have been 
covered over by epidermis. 

The eicatrization takes place either uniform] y from the marrrins 
of the perforation until the gradually diminishing orifice is clo~ed, 
or, as will be seen in Fig. 1521 from one margin only until the 
opposite margin is reached; or, first of all, a ligamentous bridge 
is lormed across the gap. the margins of which unite with those 
of the perforation, formmg a cicatrix which completely fills up the 
orifice. (On the Histological Characters of Cicatrices of the )lcm
brana Tympani, vi<le p. 407.) 

J"JG. 152.-Ptmf'ORATION IN THE ANTE· 
1uou lNFEu1on QuAORANT O~'TUE LE~'T 
l\h:MBRANA Tn1rANt. }""no:u Tl!& Pos
TE1uo1t MA1w1N 01-· THE DE•'EOT TllEnE 

EXTENDS CICATRJCIAL T!sf!UE, WHICH 

DOE~ NOT VET QUIT,!,! CLOS•: TJn; GAP, 

BEH!:-;O THE HANDLE OF THE l\fALLEU:i 

18 AN J1mt:GULAlt CALCAREOUS DEPOSIT. 

:Fno;u A l\hN, 64 YEARS O•' AGE, IN 
w11o l1 Pt.:RULE:>i"T lNt'LAMllATION m· 

TllE MIDDLE Ktr.R ?llAOEITii APPEAR· 

ANCEA YEAltllEFORE. A)'TERTREATH.-0 

IT l'OR A 1'""onT:-!IClHT WITH A CONCEN· 

TltA.TEDSOl.UTIONOb'NITRATEOt'SILVER 

flE'.::tl~~: O~~:A~~:~Us~.:l~:il ~rs:.0; 
A r'flm TUE SECRETION HAD CE.\!-!£1) -

5 lit. 

Frc. 153.-K10NEY·SllAPED C1c . .\TRlx. 

BELOW Tm; HANDLI!: o•· THE i\L\l.J.F.U~. 

FROM A \VO:.!AN, 48 YEARS O•' AGE, IN 
WHOli Pu nu LENT lNt'l,AMllATION Oh' THt: 

MIDDLE EA It COlutE:-ICt:u 2 YEARS m;

)'ORE, BUT CEASED AnERA FEw\VERK8. 
GREAT DETElllOR,\TION lN THE HEAR· 

ING-POWX!l Al"TEll CLOSURE 01'' PERl'O· 

RATION. JlEAIUN'G-Dl t;TANCE: \VATCH -
IN CONTACT WITK .AURICLE; SPEECll -

1 M. 

ap~~~:1~s t~~ar;i;:'tl~fu~da ~a~l~n~o;:, :~f;J~tec~ep~~~sed'.c~~ri~1~! 
buso of which an irregular reflection of light is visible. Their 
size varies as that of the perforations. Their form is roundish or 

~~,'.~l~c~~,~~~~: 1!!\ ~~~~f~e~~i~ ~~:rc:~:'Jr~f ,~;~~ss~~!)~;i~t~ 
on the m~mbrana tympani, but not unfrequcntly two (Fig. 154) or 
more cicatrices or cicatri.x:-likc deprds1ons arc visible on the 
membrane. But such thinned places may not always be con
sidered as cicatrices closing the same number of previously
cxisting perforations;_ for it ~s as~ert_aincd by obscryation on 
patients that even durmg the cicatnzation of a perforation of the 
mcmbrana tympani, or after its closure, atroJ!hic thinnings m:iy 
occur in one or more spots, which on mspection cannot be dis-
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