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PREFACE.

TaE little book that is herewith presented to
students and practitioners of medicine has been
prepared with great care. It aims to give a con-
cise and correct outline of our present knowledge
of Ophthalmology and Otology, and to serve as a
kind of Dictionary of these subjects. We shall
be sorry if it is ever used to acquire a primary
knowledge of either of these sciences, or if it is
trusted for complete directions as to the diagnosis
and treatment of ophthalmic and aural diseases.
The anatomical portions, however, will be found
quite as complete as in any one book in our lan-
guage, as we have made a systematic grouping
of what has hitherto been found only by consult-
ing several works in English, German, and
French. We believe our book will prove espe-
cially useful to those who are attending lectures
upon the subjects of which it treats, but who are
too busy during the lecture season to consult the
larger treatises. We hope, also, that even expe-
rienced general practitioners and specialists will

find it a trustworthy aid to the memory, in recall-
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ing facts which sometimesescape the minds of the
most learned.

In endeavoring to make the book as small as
possible, we have made the text very concise, but
we trust there has been no sacrifice of clearness
on that account. The treatment recommended
for the different diseases is that which has been
found generally efficacious, or which has been
suggested by a not inconsiderable personal expe
rience in public and private practice. Points re-
garded as still unsettled are indicated by interro-
gation marks. The derivations of nearly all
technical terms have been given with the words
themselves, as they occur in the text; and for
greater convenience an alphabetical list of them
has also been placed at the end of the book.
Where the derivation is doubtful, it is followed
by an interrogation point. Where the name of a
contributor to the science occurs in the text, it is
usually followed by his country and century in
brackets.

The following abbreviations have been used :
Gr. for Greek ; Lat. for Latin; Lat. equiv. for
Latin equivalent ; Ant. for anterior ; Post. for
posterior ; 0. for origin ; I. for insertion.

The Bibliography gives the titles of the works
consulted in the preparation of the Memoral_nda.



PREFACE TO REVISED EDITION.

THais little work has met with so much favor,
and so many editions have been called for, that
the authors have attempted to thoroughly revise
it, and thus to make it more worthy of the com-
mendation of the profession. When first writ-
ten, the desire for condensation led to a greatly
abbreviated style, and to some omissions. These
defects have been remedied as far as has been
practicable, and the whole has been carefully re-
vised. Many parts have been rewritten, and
thirty pages of new matter have been added.
Some of the new material has been inserted by
enlarging previous chapters, and some in the
form of an Appendix. We believe that the book
will now be found abreast of the times.

The authors would take this opportunity of
repeating that the work is rather a dictionary of
Ophthalmic and Otic science than a text book ;
that it gives only a bare outline of the subject of
which it treats ; and that it is never to be recom-
mended as a substitute for the larger works,

New York, March 22d, 1880.
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NOTE TO THE THIRD EDITION.

SincE the publication of the last edition of this
book, my colleague, the junior author, Dr. Ed-
ward Talbot Ely, has passed away. His un-
timely death is a great loss to science, as well as
to his associates and friends.

A few changes have been made in the text of
this impression, and some important additions
required by the advances in ophthalmology and

otology will be found.
s Bei 8w d .l

New YoORE, September, 1885.
vi



ADVERTISEMENT
TO THE

FOURTH REVISED EDITION.

A THOROUGH revision of the Ophthalmic and
Otic Memoranda has been made in this edition.
This was required by the advances made in
ophthalmic and otic science in the last five
years. It is believed that this book will be
found especially useful to practitioners attending
post-graduate courses. Their requirements have
been particularly kept in mind in the additions
and revisions that have been made. Although
the matter is found much abbreviated, it is hoped
that it is not presented in a superficial or inaccu-
rate form, and that it adequately presents the pres-
ent state of knowledge of ophthalmic and aural
anatomy and disease. De B Srods ke

NeEw YoRrg, October, 1890.

vii






TABLE OF CONTENTS.

PARTAE
CHAPTER L
ANATOMY AND PHYSIOLOGY OF THE EYE.

: PAGE
TG et G SRR R S RS s R 1
O SRR 1 ¢ e R ST RS R 2
BIDBIC IIELVER. o v aidis s oo oo dr o5 s i coh il o s 5
BEEDRII 2 e s s et o N el 8
BEICEOMNE o r - oo e sos sdis s mre draissteas s 9
NPRER . -l N s e aa s sa i 11
(P an ey s SN EUSNGR e B U R S 13
Ciliary body ...coeceeeccccccsacaracacens 15
A R S e B A SRt i 17
T A R e R S s IS L 20
Crystalline lens...........cooavenen ALt 24
Nifreous DUMOr. c e es cacsssssasasaeneans 27
Aqueous humor......... S e S 28
ImIselesn s . « iaxisioe - S A i T T 28
T (s M (2 2) R R e S PR S 32



X CONTENTS.

PAGE

Eymphatica. .. o000 00 AR &S e T 34
Nenrvest:. ol obit jie ) SEReR S 34
IV EBTOWE: b datic s orolv i biatars 018, Sort o celole'n dialsid slaidb SO
Hvelidnss L e el ool Gl e ST 37

P Conmnetiva; o5, . ot A o e 38
Tiachrymal apparatils.Sat s i, .. s 42
Senile changes o e Sors i il R 4

CHAPTER II.

EXAMINATION, THERAPEUTICS, AND SURGERY OF

THE EYE.
General directions for examining an eye..... 46
ieuteness ofivisions. o [0 080 L Dns g AR 51
iisnze of sccommodation .t i il 0 53
SRR frpetion v it bt [ (00 L B0 I SR R 56
VIR ke e S MRS R E R R 58
[BErCe plionof colord.l. [/t s SR 60
it ton et LT e 61
IDio kit s AR S B R SRR B L 61
filselofoprism . S R 63
BGtion oFanisCles, s Lo e S LR 64
BIEOEGIHrWINION 1.5 L ki ac N S50 66
iiheophthalmoseope ' oosaid s idn s i a 67
Therapeutics of eye...... ... Bioiv cleeiw oo e e koI 3

’



CONTENTS. xi

PAGE
General and local remedies. ....... leentess 3
Bardnoes i ot O R o 4
i I R R A S S s 4
SR U RS o S s P B Ao O 4
[REECHERE S o e Ciadasnnis b Dt e 75
eaiand cold; .. oo il el o b N SR 75
ST e R R R T 76
I R R L el SRR R e 8
Irritants, astrmgents and eaustics. e it 80
BErATIONS TPOD GV E: s 7 s sine & ha st s iisia 82
[RATACentesiS/Of. COTTER. . viu Ja i wiie o) s g ina e 83
BRETNISCLIR OPEYATION. 55 &b sa dinin hiaia s s o e S e 83
ERIEAIININGT Of COTNEA. . /i) goie s'as = e s 4t iyiia 83
R EGTOR Y s, i i SR 0y D G R e 84
Iridodesis...... Lo Aalei s et e L A 84
IR GLOTIY ., 0oL e e 84
Tl T e R R e A SR s s 85
EHEATAGH OPETATIONS . v s ocss anwesinvs ot 85
BTA ISR OPETBtIONS s < hyevinsisns ue s sia e s )
Bowman’s operation......... ARG L Y 91
R ORINSHY < S E 00 s Loataininie Arte sikisis 92
DT O DIOTV OPETAEION /s e i s vy sani vas Siusnian 92
iEinyicleation of eyeball. ... odasencassasaias 94
AT VEH, o' vai ity « a0 sjags sisn 5s &ia's.aimsinia 94

After-treatment of operations ....., .e.00e. 95



xii CONTENTS.

CHAPTER III

DISEASES OF THE EYE.

PAGE
(DI Ol g5 st S G s SO A O e 98
Conjunetiva. . st ot Ll L 103
EhInea s T e S 114
elerotic) o it S S e R 130
1S e S g e g B R S o 131
(04000 709 T8 gt bt PPt R BRI st o i o - 137
GHlinryibody: St s S 142
eV S . R L L L S 143
Crystalline lens .......... e el 150
N itreousthumor: L C. oot L T 156
JAGIterior chamber s {2 Ll Ll i T 159
QDiiCaerve. . o J5a e S L O S 160
(Amanrosis and amblyopig.... .c. 25 .o o LT 162
(Gaiblgs oo/ B HBRENE SRt IR bt i - 164
Sympathetic ophthalmia ..o oottt e 168
Btrabismus. oy i io it id SR e 171
IEaralysisof muselerti .| ol 174
TSN Nt e Sh S St sl meat s e 179
iachrymal ApPAratus. o viaa - st v s v o lIND)

Anomalies of refraction and accommodation. 189
Color-blindness, Simulated blindness, etc.... 201



CONTENTS. xiii

PART II.
CHAPTER 1.
ANATOMY AND PHYSIOLOGY OF THE EAR.

PAGE
Jeliifion .o ot P L e R 207
[Esternalieqety. o T T oL N 208
nriclevall . s L T e 208
ixternal auditoryicanal ... ol il 211
LTk (R e el g a e 213
dembrana:tympand. o000 Lo s el Ao 213
Wity of tympanum'. 200000 U U e 216
[RRto1deelln: il i o A 222
IS tachiianitube . L i S et A e e 223
IRRETHallears: | 7Tt e 226
AT T e e R R e PO s A 226
PEmnicienlanieanald. . S 0l s e 228
Nl B N n R Bk e S et o 228
iMembraxious labyrinth, ... .o .00 U 0 232
Terminal auditory apparatus....... ... ... 237
ERdiioBy nenve. oo Sl W i 239

iernal guditory eanal... ... . «cv:- nesovess 212



xiv CONTENTS.

CHAPTER IL
EXAMINATION, THERAPEUTICS, AND SURGERY OF
THE EAR.

PAGE
Mestsiof NEATING . <o tisinimiiciatsws o1 o /s Wrupuaieiseid 243
Otoscope and speculum., ...ooceeueeeccnnse. 248
Inflation of middleear «. .. ... .ot CooltLER 248
Passage of Eustachian catheter............. 248
IBolitzer’smethod: s % S s Tl e Tl . 250
Nalsalva’s method 2 0. .0 i f o E SR 251
Therapeutics and surgery of the ear. . .... 252
Syninpng: the ear.. .. o oL e N 252
iilieaural douche.’ . it S DE 253
Ifeeches (el e ol SRS MR R s 253
BIREER s st ses il s e e e e e A RN 254
BOUIEICES. . S o' v oo tiistih e lesisaisios histom ol TSI 254
Medicated solutions: o, 500 il o - 254
Hearing better I T0iBe '« o coies ol it 254
(BRERDYKOMSIS S SRRl Sl < Sionloe o oot it 255
@perationsmpon thelear. .. ... oo sis e STt 255
Raracentesis of drumhead.....cc.oiin. . cn e 255
IMivision of Tensor tympanl, . c.. aesieer:aie 256
Trephining of mastoid..... piarenlolutaia uimiatoly 257, 287

iHearnEapplIATICES . i5 <iu v s asio s 6ieis s o bims oty 258



CONTENTS, XV

CHAPTER IIIL.
DISEASES OF THE EAR.

PAGE
7 T R R, e AR S e e 259
External auditory canal........... o os e 262
RS GOV o R I R O B 268
Consequences of diseases of middle ear-. ... .. 285
HiBtermaliears .. L oo it Gt R S 290
flenfomuteismt. o L ci e CRe e Ll e 202
Ear cough, ear sneezing, ear vomiting ...... 293
Al G TR S s b L R R S B 293
LR T T S e e R A G R SEGo et 204
D Eten R L B B e el e e 294
(i G A S R AR S s 295
IBibliography:. oo .l i v dioasese WP
CHRC e D AR e S R e 299

ool Indexe:. o4  tn sty ey e e s DL






PAT: L

OPHTHALMIC MEMORANDA.






CHAPTER 1.
THE ANATOMY AND PHYSIOLOGY OF THE EYE.

THE visual apparatus consists of the eyeballs and
their accessory parts for collecting luminous im-
pressions, and the optic nerves for conveying
them to the brain. Each eyeball forms a hollow,
spherical box, blackened on its interior surface,
having a system of convex lenses in front for
forming images of external objects, and a special
nervous membrane—the retina—behind, for re-
ceiving them. The whole is like a camera ob-
scura. The light, passing through the correa,
aqueous humor, lens, and vitreous humor, is fo-
cussed upon the retina (which appreciates both
intensity and color), and inverted images of ob-
jects are formed there. These impressions are
conveyed to the brain by the optic nerves, and
thence results the sensation which we call vision.
The manner in which we gain our visual percep-
tion of an object, single and erect, from its two
inverted retinal images, cannot be satisfactorily
explained. The amount of light admitted to the
eye is regulated by the reflex movements of the

1



2 ORBITS.

iris—the pupil contracting in a bright light and
dilating in a feeble one. The eye possesses the
faculty of accommodation—that is, of adjusting
itself for vision at different distances, so that the
focus of the rays of light is kept in the retina
alike when we look at a far-off landscape or
read a book. Only a small part of an object can
be seen distinctly at any one time, the surround-
ing parts being more or less blurred; on the
other hand, the eye is so rotated by its muscles
as to command a very extensive field. The two
eyes act in perfect harmony, and the images, be-
ing symmetrically disposed on the two retine,
are combined into a single impression. The two
retinal images are slightly different (each eye
seeing its corresponding half of the object most
distinctly), and from their union result our ideas
of solidity. Ourideasof distanceare derived from
the muscular efforts required to see distinctly, and
from experience.

ORBITS.

These are bony cavities in which the eyeballs
are securely contained. They are shaped like
four-sided pyramids, bases pointing forward and
outward, apices backward and inward. About 13
inches deep. Axes inclined to each other at angle
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42°43°. Each orbit is formed from seven bones :
frontal, sphenoid, ethmoid, superior maxillary,
palate, malar, and lachrymal, three former being
common to both orbits Roor formed by frontal
and sphenoid ; very thin ; separates orbit from
cranial cavity and frontal sinus; fossa for lach-
rymal gland at outer, anterior angle ; depression
(fovea trochlearis) for pulley of superior oblique
muscle at inner angle. FLoor, by superior max-
illary, malar, and palate bones ; near centfe, 7n-
Jra-orbital groove running from behind forward,
converted into canal which opens on face { inch
below orbital margin, transmits infra-orbital ves-
sels and nerve. INNER WALL, by superior max-
illary, ethmoid, sphenoid, and lachrymal bones ;
very thin, 15—+ inch ; anteriorly has lachrymal
groove (for lachrymal sac) bounded in front and
behind by anterior and posterior lachrymal crests.
OuTer WALL, by malar and sphenoid ; thickest
(%-1% inch); presents zygomatico-temporal and
zygomatico-fucial (or malar) foramina for nerves
of same name. In suture between inner wall and
roof are ant. and post. ethmoidal foramina for
ethmoidal vessels and nasal nerve. Between roof
and outer wall posteriorly is sphenoidal fissure
for 3d, 4th, ophthalmic division of 5th, 6th
nerves, and ophthalmic vein. Between floor and
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outer wall posteriorly is spheno-mazillary fissure
for infra-orbital vessels and nerve and ascending
branches from spheno-palatine ganglion. BASE,
facial opening of orbit 12 inches wide, 1} inches
high; has strong bony edge, pierced above,about 1
inch from median line of skull, by supra-orbital -
notch (or foramen) for supra-orbital vessels and
nerve ; bases } inch apart. APEX, formed by
optic foramen and canal; canal funnel-shaped,
runs hetween two roots of lesser wing sphenoid,
backward, upward, and inward to middle fossa
of skull ; } inch long, } inch calibre; transmits
optic nerve and ophthalmic artery. Orbits lined
by periosteum (or periordita), continuous at fis-
sures and sutures with that of facial bones and
with dura-mater; forms tendinous ring about op-
tic foramen, giving origin to ocular muscles. On
periosteum is.layer of connective tissue and fat,
forming cushion for eyeball; connective tissue
thickened to form sheaths for muscles, vessels
and nerves, and fasciee for connecting different
parts within orbit with each other and with peri-
osteum. Such fascie connect cartilages of lids
with edge of orbit and with capsule of globe, and
surround muscles of eye with funnellike sheath.
One, starting from optic foramen, surrounds op-
tic nerve, then spreads over eyeball, tunica vagi-



OPTIC NERVES. 5

nalis bulbi, and is lost anteriorly on sclerotic ; is
pierced by tendons of muscles, with which it is
connected ; posterior part loosely attached, allow-
ing eyeball to rotate in it, called Bonnet's cap-
sule; part anterior to passage of tendons called
Ienon’s capsule. Rudimentary organic muscles
found in orbit—eazternal, internal, and inferior
orbital : supposed to strengthen union of lids
with orbit ; inferior, largest, 5% inch thick, cov-
ers infra-orbital fissure.

OPTIC NERVES.

Origin in thalami optici and corpora quadrige-
mina, receiving filaments from corpora genicu-,
lata, tuber cinerewm, lamina cinerea, ant. perfo-
rated space, gray substance of brain, and post.
columns spinal cord. Fibres run forward, as op-
tic tracts, beneath thalami and across crura to
front of infundibulum, where they unite to form
optic chiasm [Gr. yraéua, the figure x] in which
they decussate. Chiasm rests on olivary process,
sphenoid bone. From inner end of each tract
fibres cross to nerve of other side, and supply in-
ner half opposite retina. Greater part run di-
rectly, without crossing, to outer half retina of
same side. On ant. edge of chiasm fibres run
from one nerve to other—ant. commissura arcu-



6 OPTIC NERVES,

ata, or inter-retinal fibres. On post. edge fibres
run from one tract to other—post. commissura
arcuata, or inter-cerebral fibres.* Vessels of tract
and chiasm from pia-mater and brain. Optic
nerves proper start from lateral portions chiasm,
run divergent to optic foramina, thence through
orbits to enter eyeballs % inch within and g5 inch
below post. pole. Length of nerve from chiasm
to foramen, % inch ; from latter to eyeball, about
1% inches ; nerve consists of bundles of medullated
fibres, forming about half its bulk, separated
from each other by connective tissue and vessels.
Closely enveloped by neurilemma, a continuation
of pia-mater—pial sheath—which sends processes
between bundles of nerve fibres and blends finally
with inner layer sclerotic. After entering optic
foramen, surrounded by outer, fibrous sheath—du-
ral sheath— continuous with dura-mater and with
periorbita (p. 4) ; has inner layer, usually closely
adherent to it, corresponding to cerebral arach-
noid ; about } inch from eyeball splits into two,
then into four layers, which pass into post. and
middle layers of sclerotic. Sheaths joined to-
gether by loose connective tissue and supplied by
twigs from ciliary and muscular arteries.  Space

* This form of decussation is denied by some authors.
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between them called ¢nter-vaginal, sub-vaginal,
or sub-dural space. At entrance into sclerotic the
nerve becomes thinner and fibres lose medullary
sheaths ; tendon-like processes from neurilemma
more abundant, joined by fibres from sheath of
central artery and from sclera, forming lamina
eribrosa, which covers scleral opening like a sieve
with convexity backwards; sometimes contains
pigment. Bcyond this, nerve fibres slightly ele-
vated above inner surface of sclera, forming op-
tic papilla or optic disc—a roundish prominence
about v inch diameter (p. 70). Nerve fibres ra-
diate from disc into retina in all directions. Céen-
tral artery of retina, or arteria centralis retine
[Lat. equiv.], enters nerve 2-# inch behind eye-
ball, and runs forward in centre of nerve to pa-
pilla, where it branches into retina. It is enclosed
in a sheath of its own. Nutrient capillaries of
nerve from ant. cerebral, central artery, and ves
sels of neurilemma, anastomose in papilla with
branches from short ciliary. Central vein accom-
panies artery, enclosed in separate sheath :
leaves nerve a little nearer eyeball ; empties into
cavernous sinus, anastomosing with ophthalmic
and so with facial. ZLymphatics numerous in
nerve and sheaths. Space between sheaths re-
garded as lymph space, with which lymphatics
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of nerve and post. parts of eye connect. This
space connects with arachnoidal lymph space of
brain.

‘ EYEBALL, OR BULBUS OCULL

In ant. part orbit to outer side of its axis, about
equidistant from upper and lower walls. Sphe-
roidal form with segment of smaller sphere pro-
jecting from ant. surface. Antero-posterior dia-
meter about .95 inch. 'I'ransverse, .92 inch.
Vertical, .90 inch. Weight, 6.3-8 grammes.
Volume, about } cubic inch. Anterior pole, geo-
metric centre of cornea. Post. pole, geometric
centre of back part of globe, or fundus (Lat. for
bottom). Optic axis, imaginary straight line from
pole to pole.  Visual line, imaginary straightline
drawn through nodal point from macula lutea to
object ; it usually cuts the cornea a little above
the optic axis, and at an angle of 3-7° to the inner
side of it. Nodal point, centre of curvature of
the refracting surfaces. It lies a little in front of
the posterior surface of the lens. Eguatorial
plane, imaginary plane through centre, perpendi-
cular to axis, dividing globe into ant. and post.
liemispheres. Hguator, line where eq. plane cuts
surface.  Meridional planes, imaginary planes
coinciding with axis. Meridians, lines where
meridian planes cut surface.
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The eyeball is composed of 3 tunics : (a) sclero-
tic and cornea, (b) wveal tract, or tunica vasculosa,
comprising choroid, ciliary body, and iris, (c) reti-
na; and 3 humors: (a) agqueous, (b) crystalline,
(c) vitreous.

SCLEROTIC, OR SCLERA.
[Gr. 6xAnpos, hard.]

Opaque, post. £ outer tunic, of which ant. § is
formed by cornea. Itisseen between the lids ante-
riorly as ¢“ white of the eye.” Forms firm capsule
for globe, helping to maintain proper shape and
protect parts within. Gives attachment to ocu-
lar muscles. Thickest posteriorly (35 inch), where
it is joined by optic sheaths ; at ant. border, 5
inch thick. Foramen posteriorly to inner side of
centre, for optic nerve entrance (p. 70), v's inch
diameter. Terminates anteriorly in cornea, ele-
ments being transformed into corneal tissue;
union by bevelled surfaces, sclera overlapping
cornea anteriorly, and to slighter extent poste-
riorly ; slight circular depression, or sulcus,
around corneal margin. Outer surface somewhat
rough, connected by loose connective tissue to
sheath of globe, and anteriorly to conjunctiva by
shorter filaments—subconjunctival tissue. Inner
surface closely connected to choroid and ciliary
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body by layer of connective tissue, lamina fusca,
containing pigment cells. Sclera composed
chiefly of connective tissue with elastic fibres, pig-
ment cells, and cells corresponding to corneal
corpuscles, intermixed. Connective-tissue bun-
dles have longitudinal and circular course inter-
lacing to form dense meshwork ; form circular
ring at ant. edge around cornea. Pigment cells
most abundant at inner surface. At ant. edge
near inner surface is circular space surrounding
cornea, Schlemm’s canal, lined by endothelium
and enclosing venous plexus: receives veins from
sclera and from ciliary plexus; communicates
with ant. chamber and ant. ciliary veins; re-
garded by some as venous reservoir for ciliary
muscle. Sclera pierced around optic nerve en-
trance by long and short ciliary arteries, post.
ciliary veins, and short ciliary nerves: in region
of equator by ven@ vorticose ; around corneal
border by ant. ciliary arteries and veins ; pas-
sages of long and ant. ciliary arteries and vorti-
cose veins very oblique. Sclerotic receives blood
from ciliary system ; vessels not numerous, and
form coarse network : contains around optic
nerve entrance the post. vascular zone (zone of
Zinn or Haller), formed from twigs of short cili-
ary, which sends branches to optic nerve anasto-
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mosing with those of central artery ; thus forming
the only connection between ciliary and retinal
systems. On ant. surface, around cornea, is
ant. vascular zone formed from episcleral or sub-
conjunctival branches of ant. ciliary vessels;
about 4 inch wide ; anastomoses with conjunc-
tival vessels. Existence of nerves in sclera doubt-
ful,
CORNEA,
[Lat. cornu, a horn.]

A transparent, highly polished membrane,
forming anterior 4 of external tunic, and pro-
jecting from sclerotic like segment of smaller
sphere. Ellipsoidal shape, with radius of curva-
ture a little less than 8 mm. Slightly more con-
vex in vertical than in horizontal meridian.
Transverse diameter longer than vertical, owing
to overlapping of sclerotic above and below.
Thickness at centre, 3% inch ; at periphery, 3
inch. Refractive index, 1.342. Distinguish five
layers from without inwards :

(1) Conjunctival epithelium.

() Ant. elastic lamina, Bowman’s or Reich-
ert’s membrane.

(8) Substantia propria, or true corneal tissue.

(4) Post. elastic lamina, or Descemel’s mem-
brane.
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(5) Post. epithelivm.

Layer of conjunctival epithelium, 33%5 inch
thick ; consists of 2-3 layers transparent nucle-
ated cells, superficial ones flattened, deeper ones
oblong and placed perpendicularly to surface:
passes over at edge (limbus) of cornea into epi-
thelium of ocular conjunctiva. Bowman'’s mem-
brane s355— 3355 inch thick, firm, elastic, homo-
geneous basement membrane, quite resistant to
chemical agents. 7True corneal tissue about 3%
inch thick ; consists of fine, highly refractive,
connective tissue fibrillee united into bundles and
these again into lamellse, whose general direction
is parallel to surface ; space between fibrils, bun-
dles, and lamelle is filled by semi-fluid, cement-
like substance; in this is system of anastomos-
ing spaces and canals containing serous fluid,
network of corneal corpuscles, and wandering
cells (?). Corneal corpuscles are flat or fusiform
nucleated cells, with granular protoplasm, send-
ing out anastomosing processes in all directions.
‘Wandering cells are lymphoid corpuscles en-
dowed with amceboid movement. Descemet’s
membrane 5555 inch thick at margin; 3355 inch at
centre ; elastic, structureless inner basement mem-
brane, said by some to have lamellar formation ;
continuous at margin with ligamentum pectina-
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tum of iris. Posterior epithelium forms endothe-
lium of Descemet’s membrane; layer of flattened,
polygonal, nucleated cells. Blood vessels : none,
except at periphery, where there is a zone 35—+
inch wide, of capillary loops formed from episcle-
ral branches of ant. ciliary arteries ; anastomose
with conjunctival branches; veinlets empty into
ant. ciliary. Nerves: 20-45 twigs, chiefly from
ciliary, few from conjunctival; former enter
through sclera, latter pass in from limbus. Just
after entering cornea lose medulla ; form very
intricate network beneath Bowman’s membrane
and in ant. epithelial layer, and smaller plexus
- near Descemet’s membrane ; fibres run forward
and end among superficial epithelial cells in man-
ner not yet settled.

UVEAL TRACT (p. 9).

[Lat. uwva, grapes.]

CuoroIip [Gr. yoptov, chorion, and &1805,
Uike]: Runs from edge of optic nerve entrance to
imaginary boundary, ora serrata, a little in front
of equator. Lies between sclerotic and retina, to
which it is most closely attached around nerve
and at ora. Thickness, ;45—1i5 inch. Follow-
ing layers from sclerotic inward ;
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(1) Lamina fusca [Lat. fuscus, dark], or supra-
choroidea.

(R) Tunica vasculosa.

(8) Membrana chorio-capillaris, or Ruyschiana.

(4) Lamina elastica, vitreous or limiting mem-
brane.

Inner pigment layer, often described with cho-
roid, belongs to retina. Lamina fusca composed
of connective tissue containing free nuclei and
nucleated, branching pigment cells, brown and
black ; surrounds vessels and nerves passing for-
ward to iris and ciliary body; leaves space—
supra- or peri-choroidal space—between choroid
and sclera, lined by endothelium, communicat-
ing with Tenon’s space through canals around
veng vorticose ; considered aslymph space. Tu-
nica vasculosa consists of the larger arteries and
veins, which run tortuous course and pass gradu-
ally into deeper capillary layer. Membrana chorio-
capillaris, fine capillary network covering inner
surface from optic nerve to ora serrata ; meshes
finest posteriorly. Limiting membrane, about
sovo0 inch thick; structureless, hyaline mem-
brane covering inner surface of capillary layer.
Elements of choroid are bound together by
stroma—a network of fibres in whose meshes are
variously formed pigment cells and lymphoid
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corpuscles. Smooth unstriped muscular fibres
have been found along vessels, and scattered
through stroma. Pigment less abundant in light
eyes. Arteries: short posterior ciliary, which
become wholly lost in capillary layer not passing
beyond ora serrata ; recurrent branches from long
posterior and anterior ciliary. Veins.: after very
numerous ramifications and anastomoses, unite
into larger ven@ wvorticosw, 4-6 in number, which
pass out through sclera near equator ; carry off
most of blood from uveal tract, only a small part
escaping by anterior ciliary veins. Nerves from
3d, 5th, and sympathetic through long and
short ciliary, which pierce sclerotic around optic
nerve entrance; form fine network, in which
many ganglionic cells are found.

CILIARY BODY is portion of uveal tract between
ora serrata and iris, being direct continuation of
choroid ; consists of ciliary muscle, covered by
choroidal stroma, and ciliary processes. Ciliary
muscle or tensor choroidew : layer of unstriped
muscular fibres, situated in anterior and outer
part of ciliary body, separated from sclerotic by
lamina fusca; in vertical section has prismatic
shape, base forward, %% inch long, s inch
thick at base; external fibres have meridional
course, forming thickest part of muscle; middle
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fibres diverge and radiate toward inner side,
where they form a circular plexus; at anterior
internal angle are separate, circular bundles, the
annular muscle of Miiller ; meridional and radiate
fibres arise by tendinous ring from inner side of
Schlemm’s canal, from which some pass forward
into cornea ; are connected with ciliary processes
and choroid. Supplied by 3d nerve. Ciliary
muscle is probably the exclusive agent in accom-
modation, but exact mode of its action is not
settled : favorite theory is that of Helmholtz—
that meridional fibres draw choroidal border for-
ward, and circular fibres draw parts inward, thus
relaxing the zonula and allowing the lens tp be-
come more convex from its own elasticity. Dur-
ing accommodation, the pupil contracts, the
periphery of the iris moves backward, the lens is
pushed forward, its anterior and posterior sur-
faces becoming more convex. Although the text
books state that the muscular element of the
ciliary body was discovered independently by
Briicke and Bowman in 1846, Wm. Clay Wal-
lace, an oculist of New York City, discovered
and described it in 1836.

CILIARY PROCESSES: 70-80 parallel, meridio-
nal folds of choroid, rising gradually from behind
forward, and forming plaited zone—looking like
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a ruffle—on innersurface of ciliary muscle ; about
s inch long ; possess same structure as choroid,
without its capillary layer; covered internally
by continuation of retinal pigment ; joined by ex-
ternal (anterior) margins to ciliary muscle, inter-
nal (posterior) margins and bases being free and
resting in corresponding depressions on surface
of zonula ; space about 3!; inch wide left between
bases of processes and border of lens.

Arteries of ciliary body : Long posterior cﬂlary
run forward, one on outer and one on inner side of
globe, penetrate ciliary muscle and, with branches
from. anterior ciliary, form circulus arteriosus
major at its anterior border ; smaller circle formed
in same way farther back ; capillary plexus of
muscle derived from circles and also directly from
ciliary arteries. Arteries of ciliary processes de-
rived from circulus major. Veins of muscle and
processes empty chiefly into vens vorticose,
some joining with anterior ciliary.

IRr1s [Gr. #r¢s, a rainbow]: Uveal tunic bends
sharply in toward optic axis, %5 inch from corneal
margin, to form iris—a circular diaphragm with
central opening called pupil. The pupil is situated
a little to nasal side of centre; mean diameter
35—+ inch; fringed with pigment from bevelling
off of anterior rim ; varies in size from muscular
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action ; when dilated to maximum, edge floats
free in aqueous humor ; when contracted, rests on
anterior capsule of lens. Iris #5—4% inch wide;
135-1%7 inch thick. Attached at ciliary margin
by its suspensory ligament, ligamentum pectina-
tum iridis, formed by radiating fibres which run
from margin of anterior surface and bend forward
at edge to join fibrous network around border of
Descemet’s membrane.  Anterior surface uneven,
divided by jagged lineinto two zones: (1) pupil-
lary, 5% inch wide, and marked by fine radiating
folds; (2) ciliary, ¥% inch wide (allowing 3% inch
for pupil), and marked by 5 to 7 concentric
folds; covered by layer of irregular cells con-
tinuous with those of Descemet’s membrane.
Posterior surface covered by layer of pigment
cells, tapetum or wvea [Lat. tapete, carpet], con-
tinuous with pigment layer of ciliary processes ;
marked by 70 to 80 shallow, radiating folds.
Stroma is loose, connective-tissue network, con-
tinuous with that of choroid and ciliary body,
containing muscular fibres, vessels, nerves, round
and stellate cells. In dark eyes, cellsarestrongly
pigmented and often seen as superficial, irregular
spots. In light eyes, cells are non-pigmented and
color is an ¢nterference phenomenon. Layer of cir-
cular muscular fibres, about 337 inch thick and
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g5 inch wide, around border of pupil, forming

sphincter pupille. Radiating fibres, dilatator
pupille, run from ciliary border toward pupil ;
form network within sphincter and unite with it.
Muscular fibres lie near posterior surface, being
separated from uvea by thin limiting membrane.
Arteries from circulus major iridis in ciliary mus-
cle; walls very thick ; run toward pupil, giving
out branching network, and near pupillary mar-
gin form circulus arteriosus iridis minor ; end in
loops and pass into veins at edge of pupil. In
albinos, the color of the blood shows through
walls of vessels. Veins mostly pass back to
plexus of ciliary processes and so into ven vorti-
cos® ; some through veins of ciliary muscle into
anterior ciliary. Nerves from 3d, 5th, and sym-
pathetic through long and short ciliary ; form
fine plexus in stroma ; sphincter supplied by 3d,
dilatator by sympathetic; sensitive fibres from
5th. Movements of iris reflex from action of
light on retina, and accommodative in unison with
ciliary muscle ; movements of the two irides con-
sentaneous. Intersection of iris, ciliary body,
cornea, and sclera is called the ¢ritic angle.
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RETINA.
[Lat. rete, a net.]

Inner tunic of eye lying between choroid and
vitreous body from optic nerve to ora serrata.
Delicate grayish color, quite transparent ; about
& inch thick at papilia, growing thinner toward
ora serrata, where it is about 3}g inch thick.
Composed of nervous elements and modified con-
nective tissue like neuroglia of brain. Layers
from vitreous outward :

(1) Membrana limitans interna.

(2) Optic nerve fibres. ‘

(8) Ganglion cells.

(4) Internal molecular.

(5) Internal granules.

(6) Haternal molecular or intergranular.

(7) Eaternal granules.

(8) Limitans externa.

(9) Rods and cones or Jacob’s membrane.

10) Pigment layer.

(1) Hyaline membrane made up from retinal
connective tissue ; tz45o inch thick.

(2) Transparent, homogeneous fibres, like those
of brain, radiating from optic papilla in all direc-
tions, devoid of medullary sheaths; not sensi-
tive to light ; layer 1z inch thick posteriorly,

. decreasing toward ora.
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(3) Ganglion cells with nuclei and nucleoli,
having branching processes in variable number,
some of which appear identical with nerve fibres ;
layer about 345 inch thick.

(4) Finest nerve fibres and connective-tissue
network ; fine granules of unknown nature;
layer about 13} inch thick.

(5) Small round cells with large nuclei connected
with radial connective-tissue fibres and nerve
fibres ; processes from cells pass through molecu-
lar layer and unite with ganglion cells (?); layer
about 45 inch thick.

(6) Connective tissue, nuclei, granular sub-
stance, nerve fibrille ; layer about g5y inch
thick.

(7) Ellipsoidal-shape, transversely striated, with
long axis perpendicular to plane of retina ; form
nucleated enlargements of internal rod and cone
fibres which run through this layer to reach (6),
in which they arise (?). Inner part of layer devoid
of granules—ext. fibre layer of Henle. Layer
Tb%o‘—g%ﬁ inch thick.

(8) Membranous expansion of radial connec-
tive-tissue fibres ; not continuous, but perforated
by numerous foramina.

) Is perceptive layer. Rods and cones
packed together like palisades forming external
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nervous layer; probably termini of optic-nerve
fibres ; have striated appearance from fine lines
of connective tissue surrounding them; divided
into external and internal segments connected
together by sheath and filled with highly refrac-
tive molecular matter ; delicate fibres, rod and
cone fibres, Tun inward from rods and cones and
appear to arise by club-shaped and finely fibril-
lated expansions in ext. molecular layer; ext.
granules are connected with them. Existence of
axial fibres in rods and cones doubtful. Rods
are cylindrical, 35 inch long, g3g5 inch thick.
Cones flask-shaped, about ziz inch long, z¢4s
inch thick. Layer about 535 inch thick.

(10) Hexagonal cells pressed closely together,
containing brownish-black pigment and held to-
gether by homogeneous connective tissue ; send
processes inward which surround rods and cones
—pigment sheaths: closely connected externally
to choroid. Pigment almost absent in albinos,
small amount in blondes, most in negroes.

The retinal purple, visual purple, or Seh-pur-
pur: This is a purplish coloring of the external
layer of the retina, which has been specially
studied and described recently by Prof. Boll, of
Rome, and Rrof. Kiihne, of Heidelberg. It has
been found in most animals examined. Tt is de-
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stroyed by the action of daylight, and restored
again by darkness. It disappears after death.
Its restoration during life is thought to be a
function of the epithelial layer lying between
the retina and the choroid. Some animals seem
destitute of it, and it is not proven to exist in the
Jovea centralis of man; hence it cannot be said to
be essential to the perception of light. It is
thought to contribute to the reddish color seen
on looking into the eye with the ophthalmoscope.

Supporting connective tissue consists of radial
fibres stretched between limitans externa and in-
terna, and spongy tissue, forming networks and
sheaths for nervous elements.

Yellow spot of Soemmering [1804], or macula
lutea [Lat. equiv.) : Most sensitive part and cen-
tre of direct vision. Situated about {4—1% inch
to outer side of centre of optic disc. Horizon-
tally oval and of variable size, 35—+ inch diam-
eter. Has central fossa-like excavation, fovea
centralis, +55—135 inch in diameter. Nerve ele-
ments of retina crowded together in macula at
expense of connective tissue; ganglion cells and
ext. granule layer thicker; rods replaced by
closely packed cones which converge toward
centre ; rod and cone fibres run diagonally or
parallel to retinal surface; nerve-fibre layer inter-
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rupted, fibres passing around macula in curves :
pigment cells increased, longer than broad, and
darker color.

Ora serrata [Lat. for serrated boundary]: Ante-
rior limit of retina, situated just posterior to cili-
ary body; gradual disappearance of nervous ele-
ments here, leaving only ¢onnective tissue and
pigment layers which are continued forward
over ciliary body as pars ciliaris retine.

Blood vessels of retina : from central vessels of
optic nerve which divide in papilla or just be-
hind it; run chiefly up and down, generally two
arteries and two veins in each direction ; divide
in arborescent manner and terminate in capillary
network ; do not pass beyond ora serrata ; main
branches lie in nerve-fibre layer, capillaries pass-
ing as far as internal granules; only capillaries
at macula and no vessels whatever in fovea.
Vessels said to be surrounded with lymphatics
connecting with those of optic nerve.

CRYSTALLINE LENS.

The lens is a biconvex, transparent, elastic
body, resting in hyaloid fossa of vitreous imme-
diately behind the pupil, enclosed in capsule and
held in place by suspensory ligament. Anterior
surface about + inch from ant. surface of cornea.
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axis a little to outer side of centre of cornea.
More convex on post. surface than anterior ; ra-
dius curvature of former about 4 inch ; of lat-
ter, about % inch. Curvature greater in horizon-
tal than in vertical meridian. About 5 inch
diameter; 5%%- %% inch axis; weight 4-4} grs.; re-
fractive index, 1.44-1.45. Contains 60 per cent.
water, 35 per cent. soluble and 2} per cent. in-
soluble albuminous matter, 2 per cent. fat, with
cholesterine. The capsule is a transparent, elas-
tic, homogeneous membrane surrounding lens
and divided into ant. and post. portions: thickest
anteriorly (3555 inch), thinner at margin (5550
inch), and thinnest at post. pole. On post. sur-
face of ant. capsule is a layer of flat, polygonal
cells with round nuclei (formerly considered epi-
thelial) which gradually elongate towards border
of lens into true nucleated lens fibres. The body
of lens is composed of flattened hexagonal fibres
with dentated lateral edges by which they are
joined together more firmly than by their flat-
tened surfaces, thus giving idea of layers when
they are torn apart. Each fibre curves around
edge of lens, lying in both halves of same layer ;
greater part do not reach pole, but join corre-
sponding ones at acute angle, forming seams
which run out from pole like rays of star and
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extend through whole substance of lens so as to
divide it into sections. The centre of lens is un-
stratified, denser, and is called nucleus, surround-
ing part being cortex. Existence of cement-like
substance between fibres doubtful. ZLiquor Mor-
gagnii results from deliquescence of cortical lay-
ers and is wholly due to post-mortem change.
The lens fibres are called tubes by some authors.
Lens has no vessels or nerves; receives nutriment
by imbibition from uveal tract, vitreous-and
aqueous. In feetus it is covered by vascular
sac from hyaloid artery, which also closes pupil
—membrana capsulo-pupillaris. 'The lens grows
by deposition of new fibres : cell layer on post.
surface of ant. capsule considered as matrix.
Suspensory ligament, zonula ciliaris, or Zonula
Zinnii [Zinn, Gottingen, 1755] : begins just be-
hind ora serrata by fine filaments which run
longitudinally forward intimately blended with
retina, tapetum, and hyaloid membrane of ciliary
processes, some passing into vitreous. In ciliary
region these fibres divide into two layers, ante-
rior going to ant. and posterior to post. capsule
of lens. Between these two folds and border of
lens is triangular space—canal of Petit—closed
during life by folds falling together. Canal be-
gins ¢ inch from ora serrata, runs to border of
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lens, and extends % inch along post. capsule to-
ward pole (?).

VITREOUS HUMOR, HYALOID BODY, OR
CORPUS VITREUM.

[Gr. vados, glass, and ezd0s, like. Lat. vitre-
um, glass.]

The vitreous body fills the interior of eyeball
behind the lens. Structureless, gelatinous sub-
stance containing nuclei and cells {chiefly in peri-
pheral parts) and connective tissue filaments.
Cells round, oval, stellate (?), nucleated and finely
granular ; endowed with mobility (?). Vitreous
appears to have a cortex, composed of concentric
layers, and a nucleus which lies anteriorly to cen-
tre (?). Canal of Cloquet, or hyaloid canal (5%
inch diameter), runs through centre from papilla
to lens ; contains hyaloid artery in feetal life, of
which rudiment sometimes persists. No limiting
or hyaloid membrane ; bounded posteriorly by
limiting membrane of retina, anteriorly by zonula
and post. capsule of lens (?). Ant. surface hol-
lowed out, forming fossa hyaloidea or patellaris
in which lens rests. Receives nutriment from re-
tina and uveal tract. Has no vessels or nerves.
Refractive index, 1.336.
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AQUEOUS HUMOR.

A clear, slightly viscid, serous fluid filling an-
terior and posterior chambers ; weight 833-5 grs. ;
sp. grav. 1.0053; composed of water (96.687
parts), albumen (.1223 part), salts and extractive
matter. Refractive index, 1.3366.

Anterior chamber is space between ant. surface
iris and lens and post. surface cornea. Posterior
chamber is space between ant. surface lens, zo-
nula and ciliary body behind, and post. surface
iris in front. When pupil is dilated and edge
does not rest on lens, the two chambers commu-
nicate.

MUSCLES OF THE EYEBALL.

The eye is moved by 6 muscles, 4 recti and 2
oblique. Centre of motion lies on optic axis 1.77
mm. (about y; inch) behind its centre. Rotary
power greater inward and downward than up-
ward and outward. Muscles of both eyes act in
harmony, and movements are either associated
(visual lines being parallel) or accommodative
(visual lines convergent and ciliary muscle and
sphincter of pupil participating). When all the
muscles are at rest the visual lines converge to-
ward a point 8”-12” in front of the eyes, angle
between them being called the muscular meso-
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ropter. Muscle plane is plane passed through
centre of motion and line passing from middle of
origin to middle of insertion of muscle. Axis of
turning is perpendicular to muscle plane at turn-
ing point. Base line, line connecting centres of
motion. Median plane, plane passed through
vertical axis of head and centre of base line.
Visual plane, plane passed through base line and
visual lines.  Vertical meridian is drawn perpen-
dicular to equator when eye is in primary posi-
tion. Primary position is that in which visual
lines are horizontal and parallel to median plane,
head being erect; all other positions are called
secondary.

The 4 recti arise from tendinous ring around
optic foramen, run forward divergently, strike
the sheath of the eyeball just behind the equator
and pierce it just before their insertion into the
anterior part of sclerotic ; tendons are flat, and
lines of their insertions are convex anteriorly.
The muscles are surrounded by sheaths from or-
bital connective tissue, which unite with Tenon’s
capsule; this connection keeps muscles against
globe and prevents too great retraction of tendons
after division.

Superior rectus : Origin, upper edge optic fora-
men. Insertion, sclerotic about } inch from edge
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of cornea, inner end nearer cornea than outer.
Moves eye upward and inward, and inclines ver-
tical meridian inward.

Inferior rectus : Origin, lower edge optic fora-
men. Insertion, sclerotic about % inch from cor-
nea, a little to nasal side of centre. Moves eye
downward and inward ; vert. meridian outward.

Eaxternal rectus: Origin, external edge optic
foramen. Insertion, sclerotic about } inch from
cornea. Moves eye outward, not inclining vert,
meridian.

Internal rectus: Origin, internal edge optic
foramen. Insertion, sclerotic about } inch from
cornea. Moves eye inward, not inclining vert.
meridian. Itisthestrongest of the ocular muscles.

Superior oblique : Origin, $5—% inch anterior to
inner edge optic foramen ; passes forward to
upper and inner angle of orbit, over pulley,
thence outward and backward, beneath sup. rec-
tus, to upper, outer, and posterior quadrant of
eyeball, where it pierces ocular ecapsule and has
fan-shaped insertion into sclerotic about £ inch
from cornea. Moves eye downward and out-
ward, inclining vert. meridian inward. Pulley
(trochlea) of sup. oblique is tendino-cartilaginous
ring attached to depression at anterior, inner
angle orbital plate of frontal bone.
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Inferior oblique : Origin, anterior, inner angle
orbital part of sup. maxillary bone, just external
to lachrymal sac; passes outward, downward,
and backward beneath inf. rectus, then upward
and backward between ext. rectus and globe, and,
piercing ocular sheath, inserts into sclerotic close
to sup. oblique, about § inch from cornea.
Moves eye upward and outward, inclining verti-
cal meridian outward.

MoOVEMENT. MUSCLE.

10 B AR R e Sup. rectus and inf. oblique.

Downward. . .Inf. rectus and sup. oblique.

Enware. .10 0. s .Int. rectus.

Outward........... . .Ext. rectus.

Upward and inward... .Sup. and int. recti and inf.
oblique.

Upward and outward......Sup. and ext. recti and inf.
oblique.

Downward and inward....Inf. and int. recti and sup.
oblique.

Downward and outward. ..Inf. and ext. recti and sup.
oblique.

(Wells.)

The 3d (oculo-motorius) nerve supplies the su-
perior, inferior, and internal recti and inferior

oblique.
The 4th (¢rochlear) nerve supplies the superior

oblique.
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-

The 6th (abducens) nerve supplies the external
rectus.

The arteries of the muscles come from the
ophthalmic.

The veins empty into the ophtkalmic and fa-
cial.

BLOOD VESSELS OF THE EYE.

ArTERIES : Chiefly from ophthalmic, which
arises from internal carotid at anterior clinoid pro-
cess ; about Y inch calibre ; enters orbit below
and external to optic nerve, then crosses above
nerve, between itand sup. rectus muscle, to inner
wall, and runs forward to inner angle ; gives off
lachrymal, supra-orbital, anterior and posterior
ethmoidal, anterior ciliary, long and short posterior
ciliary, muscular, palpebral, centralis retine (ter-
minal branches), frontal and nasal. Infra-orbi-
tal (from int. maxillary of ext. carotid) sends
branches to inf. rectus and inf. oblique muscles
and to lachrymal gland. Anterior cerebral sends
nutrient capillaries to optic nerve. In eyeball it-
self are two systems : (1) ¢he retinal, derived from
the centralis retinw vessels, which supplies retina
and optic nerve ; and (R) the choroidal or ciliary,
from ciliary vessels, which supplies uveal tract,
sclerotic, margin of cornea, and part of ocular
conjunctiva. The skort ciliary, arising from oph-
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thalmic or one of its branches, are 4 to 6 small
twigs which divide into about 20 and perforate
sclerotic around optic nerve. The long ciliary,
having same origin as short, are two branches
which perforate sclerotic a little further forward,
one on medial and one on lateral side. The an-
terior ciliary, arising from muscular branches,
pass through tendons of muscles and perforate
sclerotic near corneal margin. The only connec-
tion between the two above systems is by small
twigs around optic nerve entrance (p. 7).

Anastomosis : With deep temporal and trans-
verse facial by malar branches, and middle menin-
geal by posterior branch from lachrymal. With
anterior temporal and angular by supra-orbital.
With infra-orbital and angular by nasal. With
spheno-palatine by ethmoidal.

Veins: Smaller branches empty into two main
trunks, superior and inferior ophthalmie, which
run along roof and floor of orbit to cavernous
sinus ; have free anastomosis with facial in front;
blood can thus escape from orbit in either direc-
tion. The short post. ciliary veins are very small
and receive blood only from sclerotic. There are
no veins corresponding to long ciliary arteries.
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LYMPHATICS.

Lymph formed in the eyeball anterior to ciliary
body passes out through anterior chamber and
canal of Schlemm. There are lymph spaces in
the meshes of the trabecular tissue forming the
iritic angle (p. 19), called the spaces of Fontana.
They lie nearer to ant. chamber than canal of
Schlemm, connect with both, and also with
lymph channels of cornea and sclera. The
lymph formed in posterior parts escapes through
channels near vene vorticose and through optic
nerve. Spaces between choroid and sclerotic
(supra-choroidal or peri-choroidal), between globe
and capsule (space of Tenon), and between
sheaths of optic nerve (supra-vaginal and sub-va-
ginal) are regarded as lymph spaces.

NERVES OF THE EYE.

(a) Special sense : 2d or optic. (b) Motor : 3d,
4th, 6th, filaments of 5th, and sympathetic.
(c) Sensory : ophthalmic division of 5th. (d)
Sympathetic branches.

Optic nerve: (p. 5.)

Third (motor oculi): Supplies sup., inf., int.
recti, inf. oblique, and levator palpebrs. Joined
by motor nerves of accommodation and sphincter
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nerves of iris, which are supposed to have sepa-
rate origin in brain. Sends branch to ciliary
ganglion. Receives sympathetic filaments from
cavernous plexus.

Fourth (trochlear, patheticus): Supplies sup.
oblique. Receives sympathetic filaments from
carotid plexus. Sometimes blends with ophthal-
mic. Sometimes sends branch to lachrymal.

Siath (abducens): Supplies ext. rectus. Receives
filaments from carotid plexus, from Meckel’s
ganglion, and from ophthalmic.

Ophthalmic division of 5th : Joined by sympa-
thetic filaments from cavernous plexus. Gives
off : (1) Lachrymal, which supplies lachrymal
gland, conjunctiva, skin upper lid, anastomosing
with branches from sup. maxillary and facial.
(%) Frontal : a, supra-trochlear to corrugator su-
percilii, joining with infra-trochlear ; b, supra-
orbital to upper lid, corrugator, and orbicularis,
joining with facial. (3) Nasalor naso-ciliaris: a,
ganglionic to ciliary ganglion; 4, long ciliary,
2-3, joining short ciliary and going to ciliary
muscle and iris ; ¢, infra-trochlear to orbicularis,
lids, conjunctiva, lachrymal sac, and caruncle,
joining branch from supra-trochlear.

Sympathetic branches: Arise from medulla,
cilio-spinal region, cavernous and carotid plex-
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uses. Join 3d, 4th, 5th, and 6th nerves. Send
filaments to dilatator muscle iris, to organic mus-
cles orbit and lids, to ciliary ganglion, and to walls
of vessels,

Ophthalmic, lenticular, or ciliary ganglion : Lies
in back part of orbit between optic nerve and ext.
rectus ; reddish color; 4 inch diameter; ‘re-
ceives root from cavernous plexus sympathetic,
long root from nasal of ophthalmic, short root
from 3d. Gives off short ciliary branches 2-3 in
number, which subdivide into about 20, pierce
sclerotic about 4 inch from optic nerve, and go to
ciliary muscle, iris, choroid, and cornea ; send
fine branches to sheath of optic nerve.

Ascending branches spheno-palatine, or Meckel's
ganglion, enter orbit by spheno-maxillary fissure,
and go to optic and 6th nerves and ophthalmic
ganglion,

APPENDAGES OF THE EYE.

EvEBROWS, or SUPERCILIA [Lat. equiv.] :
Arched elevations of skin above orbit covered
with row of short hairs; serve to protect eye and
to influence slightly amount of light admitted.
Corrugator supercilit muscle arises at inner end
superciliary ridge and is inserted into under-sur-
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face of orbicularis, blending with oceipito-fron-
talvs ; supplied by facial and supra-orbital nerves;
draws brow downward and inward.

EveLmos, or PALPEBRAE [Lat. equiv.]: Two
movable, protecting folds placed before eyes,
closing entrance to orbit. Upper lid about #
inch, lower about 4 inch high, measured on inner
surface. Space between free margins called pai-
pebral fissure. Outer angle of fissure called ez-
ternal canthus ; inner angle, ¢nternal canthus [Gr.
navSos, angle of eye]. Small space between
lids and globe atinner angle called lacus lachry-
malis [Lat. for lachrymal lake]. On edge of
each lid, about 4 inch from inner canthus, is
small elevation, lachrymal papilla, containing
minute orifice, punctum [Lat. for small Lole], the
beginning of a lachrymal canal or canaliculus.
Lids composed of skin externally, mucous mem-
brane internally, and, between these, areolar tis-
sue, muscle, cartilage, ligaments, glands, vessels,
and nerves. The skin is continuous at edge of
the lid with conjunctiva; is thin, lax, and con-
tains a few fine hairs. Subcutaneous areolar tis-
sue very loose, and contains sweat glands and
hair follicles. Zarsal cartilages, formed of dense
fibrous tissue, not true cartilage; lower one ellip-
tical, upper crescentic and larger ; orbital mar-
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gins are thinned and pass into fascie (palpebral
or tarsal ligaments) which connect cartilages to
edge of orbit; free or ciliary margins thick and
straight. The ligament is thickened to connect
outer angles of cartilages to malar bone, and
called external palpebral or canthal Ugament.
Connection at inner canthus made by tendo oculi
or palpebrarum, about } inch long, lying just be-
neath skin; attached to nasal process sup. maxil-
lary bone in front of lachrymal groove ; passes
horizontally across upper part lachrymal sac,
sending aponeurosis back to crest of lachrymal
bone; then divides into two branches, one going
to inner angle of each cartilage. Meibomian
glands [Meibomius, 17th cent.], variety of cuta-
neous sebaceous glands embedded in cartilages—
30—40 in upper lid, 20-30 in lower; each consists
of blind tube into which open secondary follicles,
acini; tubes lie parallel and open in row on in-
ner lip free border of lid; furnish sebaceous se-
cretion.  Conjunctiva [Lat. conjungere, to join to-
gether] : mucous membrane lining lids, reflected
thence upon front of sclerotic, passing slightly
over edge of cornea—limbus conjunctive [Lat.
Uimbus, a margin]. Continuous with integument,
*with mucous lining of Meibomian glands, cana-
liculi, lachrymal sac, and nasal duct, and extends
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through lachrymal ducts into lachrymal gland.
Where it is reflected upon eyeball—forniz [Lat.
for arch]—it forms superior and inferior palpebral
or retrotarsal folds ; also forms crescentic fold at
inner canthus—semilunar fold, or plica semilu-
naris [Lat. equiv.]—regarded as rudiment of 3d
eyelid or membrana nictitans in birds. Palbe-
bral conjunctiva has pale salmon color, with
well-defined vessels here and there ; consists of
connective-tissue basis covered by round, cylin-
drical, and flat epithelium; surface traversed in
all directions by furrows, and presents papille
and papilliform elevations, and orifices of follicu-
lar glands; retrotarsal folds present also con-
glomerate glands called accessory lachrymal glands,
and papille are here more prominent. Ocular
conjunctiva thin and loosely attached to globe ;
contains few papillee and no glands; covered by
epithelium which extends over cornea. The
blood wessels of conjunctiva are chiefly from pal-
pebral and lachrymal arteries ; form thick net-
work, indirectly connected through episcleral
around corneal margin with ciliary system. Zym-
phatics numerous ; form close network around
edge of cornea. Nerves, from 5th pair, enter at
inner and outer angles of eye; form thick plexus
from which non-medullated fibres- ramify be-
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neath epithelium, and end free—some apparently
by club-shaped expansion.

Eyelashes, or Cilia [Lat. equiv.]: Rows of
short, thick hairs on free margins of lids, those
of upper lid curving upward, those of lower
downward; follicles lie in connective tissue upon
cartilage ; sebaceous glands connected with fol-
licles lubricate cilia.

Muscles : Orbicularis palpebrarwm arises from
int. angular process frontal, nasal process sup.
maxillary in front of lachrymal groove, and ant.
surface and borders tendo oculi ; fibres surround
lids and orbits, spreading over temple and cheek.
Palpebral portion, arising from tendo oculi, cov-
ers lids between subcutaneous areolar tissue and
cartilage ; fibres unite by cellular raphé at outer
angle, some passing into ext. canthal ligament
and malar bone. Is sphincter of lids, palpebral
portion having involuntary action. Supplied by
facial, supra-orbital, and sup. maxillary nerves.
Tensor tarsi, or Horner's muscle [Horner, Phila-
Gelphia, 19th century], is part of orbicularis ly-
ing behind tendo oculi. Arises from upper third
lachrymal crest, passes across sac, and divides
into two slips, one of which inserts into each
cartilage near punctum, some fibres surrounding
canaliculi and some running along edge of lid to
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outer angle. Draws lid inward and presses
puncta against globe; supplied by facial nerve.
Levator palpebre superioris arises from upper
edge optic foramen, runs along roof of orbit, and
is inserted into fascia of upper lid around upper
edge of cartilage. Raises lid ; supplied by 3d
nerve. Organic muscular fibres, superior and
inferior palpebral muscles, exist in both lids be-
tween conjunctiva and cartilage. Supposed to
assist in exact closure of lids upon globe ; sup-
plied by sympathetic nerves.

Arteries of lids : Principal branches from oph-
thalmic, run along anterior surfaces of car-
tilages near free edges of lids, forming superior
and inferior tarsal arches ; from these arches run
vessels to skin, muscles, cartilages, and conjunc-
tiva; free anastomosis with angular, anterior
temporal, lachrymal, and transverse facial.
Veins empty into temporal and facial.

Lymphatics empty into facial and submaxillary
glands.

Nerves : trifacial to skin and conjunctiva; fa-
cial, 3d, and sympathetic, to muscles.

CAaruNcuLA LacErRYMALIS [Lat. caruncula, a
tittle piece of flesh] : Small, red body lying on semi-
lunar fold in inner canthus; consists of 13-15
hair follicles and sebaceous glands, with connec-
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tive tissue and fat; covered by mucous mem-
brane and has few fine hairs on surface; at-
tached to Tenon’s capsule and rectus internus
muscle by tendinous fibres, which fact explains
sinking of caruncle after division of muscle.

LACHRYMAL APPARATUS.

Consists of secreting portion, lachrymal gland,
and accessory conjunctival glands ; and conduct-
ing portion, canaliculi, sac, and nasal duct.

Lachrymal gland : Composed of (1) upper por-
tion—shape of almond, lying in fossa at outer
angle roof of orbit, attached to bone by tarso-
orbital fascia, under surface resting upon eye-
ball ; longest diameter, transverse, about 2 inch ;
weight, 11 gr.; (2) lower portion—group small
glands arranged in row just above fornix con-
junctivee. Ducts 6-12 in number, very minute,
open in row at outer third upper reflection of
conjunctiva. Vessels and nerves enter gland at
posterior border. Secretion of gland (¢ears) con-
sists of water, salt, and albumen ; is spread over
anterior surface globe, which it lubricates by
winking of lids ; excess collects in lacus, and is
forced into canaliculi by orbicularis and Horner’s
muscles, or flows over cheek. [Under ordinary cir-
cumstances tears evaporate, scarcely any passing
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into nose ; and they come mostly from conjunc-
tiva, so that extirpation of lachrymal gland does
not materially affect moisture of globe.]
Canaliculi [Lat. for little channels] : Two mu-
cous canals 1-} inch long and about 3% inch
diameter, lined by pavement epithelium and en-
veloped by fibres of Horner’s muscle ; begin at
puncta, run nearly horizontally, and open by com-
mon or separate orifices into outer wall lachrymal
sac behind palpebral ligament. Lachrymal -sac :
Liesin upper end lachrymal canal between border
of lachrymal bone and nasal process sup. maxil-
lary ; oval form, flattened antero-posteriorly,
about inch long and % inch wide. Larger part
lies below level of lower inner angle of orbit.
Upper part (fundus) is crossed by tarsal ligament,
extending about % inch above it. Transition
from sac to duct sometimes direct, sometimes
interrupted by folds of mucous membrane.
Nasal duet : Runs in bony lachrymal canal, down-
ward, backward, and outward, curve varying in
different subjects; 2-# inch long, about % inch
diameter ; generally opens in inferior meatus
nose, just below attachment inferior turbinated
bone, sometimes lower ; shape of opening varies
with situation. Lined by thick mucous mem-
brane covered with pavement and ciliated epi-
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thelium. Enclosed by very vascular network
connective-tissue and elastic fibres, and, external
to this, tendinous sheath, strengthened above by
offshoots from posterior surface palpebral liga-
ment and sheath of Horner’s muscle.

Avrteries and nerves of lachrymal apparatus are
small twigs from neighboring trunks. Gland
receives lachrymal artery from ophthalmic, and
lachrymal nerve from 5th. The nerve governs
the secretion. |Hence flow of tears from mental
states and from injuries.]'

SENILE CHANGES.

Are observed in most of the tissues of the eye.
The sclerotic presents calcareous deposits, and a
loss of elasticity favoring glaucoma. Cornea be-
comes smaller and thinner and loses tone ; elastic
laming become brittle and present warty eleva-
tions at margins. After 50 (rarely before) arcus
senilis [Lat. for senile bow], or gerontoxon [Gr.
yepwv, old man, and rokov, bow], appears, as
result of fatty degeneration; begins on upper
and lower margins in form of two superficial,
grayish, crescentic opacities with inner borders
indistinct and outer well defined, leaving rim of
clear cornea on outer side. Opacities gradually
extend deeper into tissue, and ends join, forming
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ring. Choroid undergoes atrophy, becomes rigid
and brittle, and presents fatty degeneration and
calcareous deposits; vessels become atheroma-
tous, and capillary layer may be partially de-
stroyed ; membrana limitans thickened. Ana-
logous changes occur in ciliary muscle and
processes. In retina, sclerosis of nerve elements
and connective tissue occurs, giving white dotted
appearance ; pigment is bleached and atrophied,
causing uneven color ; vessels become atheroma-
tous. Zens increases in density, loses elasticity,
and becomes flatter; nucleus assumes amber
color, and molecular opacities appear around it ;
changes in lens fibres cause radiating opacities ;
hyaline substance is deposited on post. surface of
ant. capsule. Zonula becomes weakened, favor-
ing dislocation of lens,

i



CHAPTER II.
EXAMINATION OF THE EYE.

As a general rule examine every part thor-
oughly, no matter what the symptoms. The
outer surface of the lids is easily seen. A magni-
fying glass may be used to examine their edges
as to position, cleanliness, state of follicles, and
curvature of lashes. Observe whether the lachry-
mal puncta are in proper position, and whether
any catarrhal secretion can be forced out of them
by firm pressure with the finger over the lachry-
mal sac. The inner surface of the lower lid is
easily exposed by pulling the skin of the lid
downward with the tip of one finger, while the
patient rolls the eye upward. 70 evert the upper
lid, have the patient direct his eyes—not his head
—downward ; grasp the central eyelashes be-
tween the thumb and finger of the left hand, and
pull the lid a little downward and away from the
globe; then place the tip of the thumb of the
right hand upon the skin of the lid, well back
from its edge, so as to be beyond the wpper limit of
the tarsal cartilage ; then press a little downward
with the thumb of the right hand, and turn the

46
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edge of the lid upward by means of the lashes
held with the left hand. Thethumb of the right
hand can then be removed, and the lid held in its
everted position by the left hand while it is ex-
amined or while applications are being made to
it. After a little practice it will be found easy to
evert the upper lid in this way. Sometimes it
will be found easier to turn it over a probe or
pencil than over the thumb. In small children,
where the lids are swollen and congested by cry-
ing or other causes, simply separating them with
the thumb and finger of one hand will often cause
their inner surfaces to be well exposed.

The examination of a child’s eye is often very
difficult on account of fear, obstinacy, photopbo-
bia, spasm of the orbicularis, etc. The child’s
head should then be firmly held between the sur-
geon’s knees (protected by a towel), while its
body is laid across the lap of an attendant, who
must also hold its hands and arms. The lids can
then be separated by the fingers, or, if not, the
upper one can be raised by an elevator. If this
is not sufficient, or if the eye is drawn out of
view by spasm of the superior rectus, the patient
should be etherized. It is always best to make a
satisfactory examination at the outset, no matter
how difficult or inconvenient it may be to do so.
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The elevator is sometimes required in other cases
where there is great swelling or inflammation of
the upper lid.

Great care should be taken in inserting the ele-
vator, especially in purulent ophthalmia when
ulcers exist, lest the cornea be ruptured by the
force used and the struggles of the patient.

‘When the front of the eyeball is red, it is im-
portant to know whether the congestion is super-
ficial or deep. In the former case the redness
will be conjunctival, and will be shown by a
coarse network of vessels running over the scle-
rotic, or by a more uniform redness which nearly
conceals all the white part of the globe. If the
congestion and swelling are not very great, the
edge of the lower lid rubbed against the globe by
the finger may be seen to move the vessels over
the sclerotic, and to press the blood out of them.
The inner surfaces of the lids will be congested
also, and there will be a mucous or muco-puru-
lent discharge, probably without much photopho-
bia. In deep congestion (ciliary congestion) there
is a rosy zone of fine straight vessels radiating
from the edge of the cornea ; they are immovable,
and can be seen by close inspection to lie beneath
the conjunctiva in the sclerotic. 'With this form
of congestion, although it may be very slight,
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there will usually be found pain, dread of light,
and a profuse flow of hot tears. This group of
symptoms constitutes ciliary irritation, and it in-
dicates an affection of the cornea, or of some of
the deeper tissues. Of course the two kinds of
congestion are often found combined. When the
exit of the venous blood from the interior of the
eye is impeded, large, dark, tortuous veins may
appear running over the sclerotic, which they
penetrate near the edge of the cornea. In certain
cases of inflammation, it is important to know
whether there is tendernessin the ciliary region—
the region immediately surrounding the edge of
the cornea. To test this point, have the patient
look downward or upward, and make gentle
pressure over this region with the tips of the fore-
fingers placed against the lid. (See p. 51.)

The discovery of cocaine as an ocular angsthe-
tic has rendered the examination of eyes with
photophobia much easier than formerly. A few
drops of a 2-per-cent solution instilled every two
or three minutes will in a very short time enable
one to examine the most intractable eyes.

Oblique tllumination is very useful for examin-
ing the cornea, anterior chamber, iris, pupil, lens,
and even the most anterior part of the vitreous,
showing minute details which escape the naked
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eye. To produce it, focus daylight or lamplight
upon the eye with a 24-inch convex lens. Ifalamp
is used, it should be to one side and somewhat in
front of the eye examined, on a level with it and
about two feet off. The observer’s eye should be
in the path of the reflected rays. By moving the
lens, the cone of light may be made to traverse
all parts of the cornea, etc. The appearances can
be magnified by looking through another strong
convex lens held directly in front of the examined
eye.

The shape and movements of the pupil should
be carefully noted. The latter are best observed
by excluding the fellow-eye with a handkerchief,
and then alternately shading and uncovering the
examined eye with the hand. The pupil should
contract promptly when exposed to a bright
light, and dilate more slowly when shaded—al-
ways retain’ng its circular shape. If inflamma-
tory adhesions between the iris and the lens are
suspected, the use of a solution of atropine (vide
p. 76) will decide the question. If adhesions ex-
ist, the pupil will be dilated by the atropine ir-
regularly, or perhaps not at all. Observe the
depth of the anterior chamber—whether the iris
seems pushed forward or the reverse.

The ¢ntra-oculer tension, very important as an
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index of the intra-ocular pressure, isestimated by
the degree of hardness of the globe, although this
is influenced also by the elasticity of the sclerotic,
and varies somewhat within health. The normal
resistance gives a sensation which cannot be well
described. The tension in disease varies between
extreme softness and sl:.ony hardness. To test the
tension, direct the patient to look down with
closed lids, and placing both forefingers upon the
upper part of the globe, make pressure and coun-
ter-pressure, much as when testing for sense of
Jluctuation. Always compare the two eyes.
Bowman’s signs are Tn. for normal tension, T + 1,
T + 2, and T + 3 for successive degrees of in-
creased tension; T —1, T —2, T — 3 for degrees
of decreased tension ; and sign of interrogation
used in case of doubt. Instruments for measur-
ing the tension are called tonometers.

The acuteness of vision (V or S*) : It is supposed
that the normal eye sees distinctly under a visual
angle of 5 minutes—the visual angle being
that enclosed between two lines drawn from the
extremities of the object to the optical centre of
the eye. The acuteness of vision is estimated by
Snellen’s test types, which are so constructed that

* (terman, Sehschdarfe.
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each number should be seen at corresponding dis-
tance under an angle of 5 minutes—No. 100 at
100 feet, No. 20 at 20 feet, etc. It is customary
to test the acuteness of vision at a distance of 20

feet. The formula is V = —]5, in which d equals

distance at which letters are seen, and D distance
at which they ought to be seen. Thus, if type

20
No. 20 is seen at 20 feet, V = —, or 1, the normal
20

standard. If type No. 50 is seen only at 20 feet,

20 5
= —. IfNo. 100 is seen only at 5 feet,V=—-,
o0 100

etc. For the illiterate, figures, constructed on
same principle, are used. When V is so reduced
that type cannot be read, it is tested by the ability
to count fingers. The distance at which fingers
can be counted is noted. Thus, V = fingers at 2
feet, etc. If this cannot be done, there may still
be perception of light—qualitative when there is
some perception of form and outline, or quantita-
tive when only difference between light and dark
is appreciated. If there is a refractive defect it
should be neutralized by glasses to obtain the full
value of V. d
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il
The range (or power) of accommodation, —, ex-
A

presses power of the eye to adjust itself for diver-
gent rays, such as come from near objects. It is

il 1 il
found by the formula — = — — — in which P

equals distance of nearest point (p) of distinct vi-
sion, and R distance of farthest point (r). Itis
really represented by that convex lens which, if
placed at nodal point of eye, would give to rays
coming from p a direction asif they came from 7.
For determining p and 7 it is customary to use Snel-
len’s or Jaeger’s test types, selecting the smallest
that can be distinctly seen. Although all rays
which strike the eye are really divergent, those
coming from an object 20 feet or more distant are
regarded as practically parallel, and such a dis-
tance is called #nfinite. An eye which sees with
perfect distinctness at 20 feet or more is said to
have its far point in infinity. An emmetropic
eye when at rest is adjusted for parallel rays; its
1 1
far point lies in infinity, — = —. If it can still
Rt i 00

see distinctly to within a distance of 6 inches, its
1 1 1 1

near point lies at 6 inches, and — = —-— — = —,
Ax e G GGG
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or a convex lens of 6inches focus. The accommo-
dative power of such an eye is always expressed

il
simply by —. A hypermetropic eye may also see
P

distinctly at an infinite distance, but only by ex-
ercising a part of its accommodation; for near ob-
jects it must use more accommodation than the
emmetropic eye. Its total accommodative power

is expressed by — plus the amount of hypermetro-
IS ;

pia. Thus, if H = 3 and the near point lies at 8

o 1 il il il 4 4

inches, — = — + — = —. In a myopic eye the
A 8§ 24 . et

far point corresponds to the myopia; the eye at

rest is adjusted for divergent rays; for near objects

it uses less accommodation than the emmetropic

eye, and its accommodative power is — minus the
R

myopia. If the far point lies at 12 inches—that is,
if M = 1, and the near point lies at 4 inches,
1 1 il il

— = — — — = —. Thus, in the 3 examples the
A a0 1260 6

accommodative power is the same in each, al-
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though the near point is different. We distin-

il
guish: (1) The absolute range, —, where one eye
S i

isused. (2) The binocularrange, —, where both

)
eyes are used. ' (3) The relative range, —, or the
2
range commanded while the converbence of the
visual lines remains unaltered; embracing (@) the
positive part, lying within the point of conver-
gence, and () the negative part, lying beyond the
point of convergence. To test the relative range,
we may place the object at a definite distance, say
12”7, and find through what coavex and concave
glasses it can still be clearly seen. The glasses
alter the accommodation without affecting the
convergence—the convex measuring the nega-
tive part of the relative range, and the concave
the positive part, or the accommodative force
held in reserve. To do near work comfortably,
the positive part should be to the negative as 3
to 2.

The region of accommodation is the distance be-
tween the farthest and nearest points of distinct
vision. Thus, if 7 lies at 30”” and p at 57/, the re-
gion is 25”7. With the same range the region
may vary greatly. (Vide p. 54.)
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Refraction of the Eye: To determine this it is
necessary to have a case of trial glasses, compris-
ing convex and concave spherical and cylindrical
lenses. The rays of light are rendered conver-
gent by the convex, and divergent by the con-
cave spherical glasses. The cylindrical lenses act
like corresponding spherical glasses in one meri-
dian, and lie plane glasses (not bending the rays
at all) in the meridian at right angles to this.
The latter is called the axis of the glass. The
strength of a lens is expressed by a fraction
whose numerator is one, and whose denominator
is the focal length of the lens in inches; the plus
sign being prefixed to the convex, and the minus
sign to the concave. Thus + } represents a con-
vex lens of 6”” focus; — % a concave lens of 6”
focus. The dioptric system is fast displacing the
old method of estimating the power of glasses.
It is much more convenient, although it gives no
idea of the focal power of lenses. By the dioptric
system the unit is taken at one diopter = 387
French inches; and then we have fractions of di-
opters, e.g., 0.25,0.50, 1 D., 1.25 D., 1.50 D., and
so forth, up to the strongest lenses of the old sys-
tem. The advantage in making additions and
subtractions is readily seen. Cylindric lenses are
designated in the same way, with the addition of
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a ¢ placed after the fraction. Each eye should be
tested separately, the other being shaded with a
screen without making any pressure upon it. If
the patient has normal acuteness of vision, not im-
proved by convex or concave glasses, he may be
assumed to be emmetropic. If vision is below
normal, and improved by concave glasses, he is
probably myopic, and the glass which gives him
the best vision expresses approximately the de-
gree of his M. Young persons, however, very
often readily accept or see better with concave
glasses when they actually are hyperopic. [See
Spasm of Accommodation.] If he sees best
through convex glasses he is Zypermetropic, and
the glass which affords the most acute vision ex-
presses approximately his manifest hypermetro-
pia ; a part of the defect, called latent hyperme-
tropia, being almost always concealed by the
habitual use of the accommodation. Sometimes
the whole H. is latent ; the patient may have nor-
mal acuteness of vision and reject all glasses, or
he may even appear to see better through con-
cave glasses, so exalted is the action of the ciliary-
muscle. Latent H. may always be made mani-
fest by applying a solution of atropia (4 grs. to
%1i.) several times before the examination ; it
may also be detected with the ophthalmoscope.
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‘Where vision is not much improved by glasses,
or the patient is uncertain in his choice of them,
or miscalls many of the letters, astigmatism is to
be suspected. Very often the sight cannot be
raised to the normal standard with any glass, and
then amblyopia is associated with the other con-
ditions. (Vide Diseases of Refraction.)

The Field of Vision is bounded by the most ec-
centric points which can be perceived while visual
line remains fixed upon a central point ; it com-
prises the parts seen ¢ndirectly, around the central
object seen directly. To test it, place the patient
about 12” from a blackboard, and have him di-
rect the eye to be examined (the other one being
covered) toward a small dot or cross marked in
centre of board. Take a piece of chalk fastened
to the end of a stick, and advance it slowly from
edge of board, and mark spot where it is first
seen—not as chalk, but merely as something
white coming towards the eye. Repeat this in
every direction and join the marks by a line.
This maps out the guantitative field. By mark-
ing in the same way the points where the patient
can first recognize the approaching object—as, for
instance, to count fingers—the qualitative field is
obtained. By using bits of colored paper as ob-
jects, the different color fields are obtained. In
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the normal eye blue has the largest field, red the
next, green and yellow the next. If s essential
in these tests that the patient keep his eye fixed upon
the central dot during the whole examination. If
vision is reduced to perception of light, the pa-
tient is made to keep his eye directed straight for-
ward, and a lighted candle is used in the same
way as the chalk, to determine the limits of the
field. The candle should be shaded with the
hand when carried from one point to another, so
that the patient will not know from what direc-
tion to expect its appearance. A convenient and
rapid way of testing the field is as follows : Place
yourself two feet from the patient, with your eye
on a level with his, and directly in front of it ; if
testing his right eye, for example, have him look
steadily with this into your left eye, the other eye
of each being closed ; then, by using the test ob-
ject midway between—that is, a foot from each—
you can map out the patient’s field, and at the
same time compare it with your own, which is
supposed to be normal.

The field may be concentrically or irregularly
contracted, or interrupted by scotomata [Gr.
6xotos, darkness] or blind-spots. To test for sco-
tomata, carry the object from various parts of the
periphery of the field quite up to its centre, and
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observe whether there are areas where it is indis
tinct, or where it disappears from view altogether,
Sometimes the right or left half of each field is
wanting—homonymous or equilateral hemiopia
[Gr. #ut, half, and oS, wision]. Sometimes
the outer half of each field is lacking—temporal
hemiopia ; sometimes the inner half—nasal hemi-
opia. In the normal field there is always a
blind-spot, corresponding to the optic disc, whose
fibres are insensible to light. This is called the
blind-spot of Mariotte, after the man who first
described it [Mariotte, France, 17th century].
Under ordinary circumstances it is not noticed,
and occasions no inconvenience. Each point of
the field corresponds to an opposite part of the
retina. There are several forms of perimeters
(peri, metron) used for measuring the visual
field. One of the best is Emerson’s. Charts for
recording the results of the examination go with
the instruments.

The perception of colors may be defective con-
genitally or from disease. It is best tested by
worsteds representing the ordinary primary col-
ors and their different shades. A skein of
worsted representing one of the primary colors—
for instance, green—is laid out, and the patient
is directed to put beside it all the samples which
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seem to him to be of the same color. The other
primary colors are used in the same way. Tests
which simply require the patient to name the
colors are not considered reliable, for the reason
that the color-blind learn to name colors correctly
from the intensity of their illumination, etc.
The worsted test is known as Holmgren’s [Prof.
Holmgren, 19th gent., Sweden]. (Vide p. 203.)

It should be observed whether the object is
looked at directly or indirectly. In the former
case the image is formed at the yellow spot, and
there is said to be central fixation ; in the latter
case the image is formed on some other part of
the retina, and there is eccentric fivation. In ec-
centric fixation the patient presents the aspect of
looking at objects * out of one corner of his
eye,” as it is commonly expressed.

Having examined each eye separately, it is
necessary to find whether the two eyes work in
harmony. To do this it is essential to under-
stand the significance of diplopia, and the action
of prisms.

Diplopia [61mAoos, double, and ozs, vision],
or double wision : If both visual lines are not
fixed upon the object, the images are formed on
different parts of the two retine and there is
diplopia, or double vision. For example, if the
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right visual line is fixed upon object, while the
left is deviated inward, the latter’s image falls
upon a part of the retina inside of the yellow
spot, and is projected to the outer side in the
field, so that it is seen on the left side of the
other image. This is Zomonymous diplopia, each
eye seeing its image on-the corresponding side.
If one eye deviates outward, conditions are re-
versed, and there is crossed diplopia, the right
image belonging to the left eye, and vice versa.
If one eye turns upward, its image appears be-
neath that of other, etc. In short, double image
always appears in direction opposite to that in
which eye deviates. The images may be parallel
or inclined to one another. Image of deviated
eye is called false, that of normally directed eye
being ¢rue one. The false image is fainter from
being formed ona part of retina outside of macu-
la, and therefore less sensitive. When images
stand near together, the false one is very distinct,
and causes intense discomfort; when far apart,
it is fainter and produces little or no annoyance,
as patient soon ceases to notice it. A slip of red
glass may be held before one eye to color one of
the images, and so aid patient in distinguishing
them. A candle flame is one of the best test
objects. Diplopia may be constant, when there
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is fixed squint; or may only appear when the eye
ismoved in certain directions, as when there is
only slight insufficiency of a single muscle. The
slightest form of it is where the images are su-
perimposed and the object appears surrounded
by a halo. In certain refractive defects there
may be two or more images formed in a single
eye—causing monocular diplopia, or polyopia.
Prisms: A prism bendsthe rays of light in the
direction of its base, according to size of its angle.
If, while regarding an object, a prism is placed
before one eye with its base inward, the rays from
object will be deviated inward and image will be
formed on the retina inside of the macula ; there
"will be homonymous diplopia. Eye will in-
stinctively try to overcome this by rolling out-
ward, so as to bring image again upon macula,
and single vision will thus be restored, provided
prism is not too strong. Prisms are much used
for testing strength of muscles—the strongest one
which can be overcome by them being taken as
measure of their power. For example, if, while
looking at an object 12 feet distant, a prism of
15°, with base inward, can be placed in front of
one eye (or a prism of 73° in front of each eye)
before ability to fuse the double images is lost, we
may consider that prism as measure of power of
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external recti at distance named. Thus also,
where there is diplopia, strength of prism required
to fuse images becomes a measure of deviation
of visual lines. For example, if there is crossed
diplopia, and the images are united by prism of
15° placed before one eye with base inward, we
say that there is weakness of internal recti of
15°. The eyes are able to unite double images
widely separated laterally, but cannot unite those
showing more than very slight difference in
height. If prism of 10° base upward or down-
ward is placed before one eye, a diplopia is thus
produced which cannot be overcome; the impulse
for single vision is annulled, and the eyes yield
passively to muscles which happen to be strong-
est. This fact is made use of in prism test for
power of internal recti.

To examine the action of the muscles, the patient
may be directed to look at a pencil and to follow
it with both eyes, without moving his head, while
it is carried slowly in various directions through
his circle of vision. If a muscle is inefficient, the
eye may often be seen to waver and lag behind its
fellow when turned in direction of such muscle’s
action. For example, if right externus is weak,
when the pencil is moved to patient’s right side
the left eye will follow it, but right will not, or
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will do so in uncertain, faltering manner. The
internal recti should be carefully tested as to their
converging power : (1) The patient may look at
pencil with both eyes while it is gradually ad-
vanced to within 4 or 5 inches, surgeon (bserv-
ing whether they remain fixed upon it or ¢ eviate
outward. (2) While both eyes are fixed upon
pencil, one may be covered by hand so as to ex-
clude it from vision but still allow of its being
watched : if its ¢nternus is weak it may be seen
to roll outward as soon as its visual sensation is
thus cut off. (3) Draw a fine vertical line upon
piece of white paper, and in middle of line make
a round, black dot ¥ inch in diameter. Let pa-
tient hold this at his ordinary reading distance
and look at it, while a prism of 12°, base upward
or downward, is held before one eye. Two dots,
one above other, will then be seen. If muscles
are normal the dots will be on same vertical line ;
if the ¢nterni are weak they will be separated late-
rally and ¢rossed, that of right eye being on left
side, and wvice versa ; in latter case, by placing
other prisms—base inward—before eye, the dots
may be brought into same vertical line; and
strength of prism required for this measures de-
viation (or weakness of interni) which was pres-
ent, If images are separated laterally, and ho-
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monymous, it shows deficient action of externi ;
prisms placed base outward hefore eye will bring
them into same vertical line—prism required mea-
suring the muscular weakness. Candle may be
used instead of dot. Most common defect of
muscular equilibrium is ordinary sguint, which
is generally discovered at a glance. (Vide Stra-
bismus.) Other defects are often so slight as to
be very difficult of detection.

Great caution should be exercised in making
deductions from the use of prisms in estimating
the power of the ocular muscles. Different re-
sults are often obtained from the same patients
at different examinations, and by practice patients
learn to overcome prisms and see single with them,
which on the first trials produced double vision.
A convenient instrument for testing the strength
of the muscles is the phorometer of Stevens. It
is, of course, open to the same objection, as to ac-
tually telling the power of the muscles, as prisms
held in the hand. Fortunately the tests for es-
timating the power of the muscles are not very
important, and all tests are insufficient until the
refraction be first corrected.

Binocular vision [Lat. bis, twofold, and oculus,
eye]. Itis important to know whether this exists.
A simple test is to hold a pencil midway between
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eye and print, while reading. If there is birocu-
lar vision, the pencil will not interfere with view
of any part of page ; but if only one eye is used,
the pencil will obscure view just in proportion to
its size. Or, both eyes being open, hold a prism,
base upward or downward, before one eye, and if
diplopia appears this proves the existence of bi-
nocular vision. Some eyes become so different
through disease, or are of such different construc-
tion congenitally, as to be independent organs,
binocular vision having ceased or never having
existed.

THE OPHTHALMOSCOPE.

‘When light enters the eye, part is absorbed and
part reflected outward again through the pupil.
The reflected rays retrace precisely the course by
which they enter. To see the fundus, the ob-
server’'s eye must be placed in path of these
rays, without intercepting the source of light.
Ordinarily this would be impossible. The dif-
ficulty is overcome by the ophthalmoscope [Gr.
opSaluos, eye, and Grome®, to look], invented
by Helmholtz, 1851. The instrument consists
essentially of a small plane or concave mirror by
which light is thrown through the pupil so as to
illuminate the retina and choroid. Lenses for
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estimating refraction are on a dise on the back of
the mirror. The examination should be made in
dark room, with a bright, steady light placed at
side of patient’s head corresponding with the
eye to be observed, on a level with latter and a
little behind it, so that it will be in shadow. The
light is received upon the mirror and reflected
thenceinto observed eye. The mirror thus be-
comes a source of light, and the observer’s eye
placed behind the perforation can be directly in
path of rays reflected from fundus of eye ob-
served. The pupil may be dilated, if necessary,
by a weak sol. atropia (gr.i. to 3 viij.)—better
one of cocaine (gr. viij. to %1i.). The observer
should endeavor to examine without a mydriatic,
as far as possible. Two methods of examination :
the ¢ndirect (or inverted image), and the direct (or
erect image). In the former, the surgeon holds
the mirror close before his eye, and illuminated
eye is observed from distance of about 127 ; with
the other hand a 24-inch biconvex object lens is
held vertically before the observed eye so that
pupil lies about in its focus ; lens may be steadied
by resting a finger against patient’s forehead, and
another finger may be used to raise upper lid if
required. An enlarged, inverted image of fun-
dus is thus formed between lens and observer ;
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image may be further magnified by using a
weaker object lens (34-4”’), or by placing an
8-10”” convex lens behind mirror. The optic dise
is best brought into view when patient directs his
eye a little toward nasal side of centre; the
macula, when he looks straight ahead. In the
direct method no object lens is used, and ob-
server approaches to within 1 or 2 inches, using
the eye corresponding to the one he examines,
and relaxing his accommodation as if he were
looking into infinite distance. Theimage is erect,
and apparently behind the patient’s eye; it is
larger than inverted image, but the field of vision
is smaller. ‘The direct method is preferable for
minute and accurate examination of details, the
indirect for a general survey of whole fundus.

In examining an eye with the ophthalmo-
scope, after carefully looking at the cornea,
the media should be first observed from a dis-
tance of 12-18”. If the observed eye is moved
in all directions, and especially if the pupil is also
dilated, no opacity of media need escape detec-
tion. For detecting very minute opacities, a
magnifying glass of 3 or 4 inches focus may be
used behind the ophthalmoscopic mirror, taking
care to have the part examined aboutat the focus
of the glass. With the ophthalmoscope, opaci-
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ties of the media usually appear black against a
red background, while by oblique illumination
they have a grayish aspect.

If the media are clear, the pupil is filled by a
brilliant yellowish-red reflex from the retinal and
choroidal vessels, more or less modified by the
amount of pigment present. The appearances
of the fundus vary greatly within the limits of
health. The optic papilla (vide p. 7) generally
appears as round or vertically-oval disc, about
L inch to inner side of posterior pole, slightly
prominent, of yellowish-white color (most marked
on inner half), often bordered by pigment and by
whitish connective-tissue ring, and marked by
white strize from trabecule of lamina cribrosa.
Central vessels radiate from its centre into retina
(vide p. 24), arteries of bright color and straight
course, with light streak along centre; veins
larger, darker, and more tortuous. Venous pul-
sation appears on disc, or, if not, is easily pro-
duced by slight pressure upon globe. Arterial
pulsation is not observable in normal states. Near
centre of the disc is white, glistening physiological
excavation, generally small and shallow, with
sloping edges over which vessels are seen to dip ;
sometimes it is large or has sharp edges. Retina
is too transparent to be easily seen ; it is seen best
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in dark eyes, especially in those of negroes, where
it may appear as grayish film. The macula lutea
should be found 2 diameters of papilla to outer
side of same, and on level with its lower half ; it
appears as roundish spot, more deeply colored
than rest of fundus, with a bright yellow spot, the
Jovea centralis, in its centre. The region is marked
by an absence of blood vessels. The pigmented
cells may be seen as small dots uniformly studding
the fundus, and giving it a granular appearance.
In light eyes vessels of choroidal stroma may be
seen as bright red bands enclosing intervascular
spaces, and even finer vessels and venz vorticose
may appear. In dark eyes choroidal vessels may
be completely hidden, and fundus may have
mosaic appearance from abundance of pigment.
In what has been said of dirget method it is as-
sumed that eves of both patient and observer are
emmetropic, and with accommodation relaxed—
that' is, adjusted for parallel rays. Then, rays
which emerge from illuminated fundus of pa-
tient’s eye and enter observer’s eye are parallel,
and latter obtains a distinct image, although the
object is but two or three inches away. If the
eye observed is not in condition assumed, the di-
rection of the rays is altered accordingly, and
image naturally indistinct. In myopia, emerg-
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ing rays are convergent : a concave glass must be
placed behind hole in mirror to render them
parallel before entering observer’s eye, in order
to give him a clear image. In hypermetropia a
convex glass must be similarly used. Glasses
thus required to give a clear image—that is, to
render rays parallel, as in emmetropia—become
also a measure of existing departure from emme-
tropia, or of the refractive defect. If observer is
not emmetropic, he can correct his defect by a
proper glass, and then proceed as if he were an
emmetrope. If he cannot fully relax his accom-
modation, he is practically myopic to amount
used—that is, his eye is adjusted for divergent
rays. The amount used is generally the same,
and can be found by experiment. Having founa
this, observer shogld proceed as if he had myopia
of that degree. In making calculations, observ-
cr’s defect must always be allowed for.

Such, in brief, are the principles on which the
direct method becomes so useful for measuring
refraction of observed eye. Itis a valuable aid
to other means, not a substitute for them. This
method also used for making measurements in
depths of fundus, as of inflammatory swellings,
tumors, etc., on the principle that a certain re-
fraction corresponds to a certainlength of antero-
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posterior axis. For full explanation of whole
subject see Mauthner’s Lehrbuch Ophthalmoscopie,
chap. vi; also a Text Book of Ophthalmoscopy,
by Dr. Loring. An ophthalmoscope for esti-
mating the refraction of the eye contains nume-
rous convex and concave lenses. Loring’s in-
strument was the first practical one. The disc
fits upqgn the back of the mirror, and by rotating
it any glass required can be brought opposite
the sight hole. .

THERAPEUTICS OF THE EYE.

These comprise both local and general means.
The latter are very important. Many ocular dis-
eases result from syphilis, rheumatism, Bright’s
disease, gout, etc., and will not recover without
appropriate general medication. The surgeon’s
hands and instruments should be scrupulously
clean, and never carried from one eye to another
without washing. Ragsand brushes used on one
eye should never touch another. Poultices are a
very common application among those who pre-
scribe for themselves, and are almost always in-
jurious. As a rule, they should be avoided.
Lead lotions are dangerous, as, in ulcerative dis-
eases of the cornea, they may be deposited as in-
soluble precipitates in the corneal tissue, forming
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white opacities. Absolute cleanliness; good hy-
giene; rest of eyes; avoidance of bright light,
wind, dust, smoke, etc., are prescriptions of al-
most universal application in ocular diseases. In
syphilitic affections the mercury is often given
by inunction to secure a rapid effect. Anodynes
are used as in disorders of other parts of the
body. The following local measures are of very
extensive use :

The protective or compress bandage : Used to ex-
clude eye from injurious influences, to support
and keep it at rest. To apply it, lay small piece
of soft linen over the closed lids, and upon this
spread charpie or cotton enough to fill the orbital
hollow, regulating amount according to object in
view, and being careful to distribute it in such
way that its pressure will be uniform. This is
held in place by flannel roller, 1} inches wide,
applied by alternating turns, first around fore-
head and then down under occiput and over eye,
and fastened securely by pins.

Eye shades: Often used as protection from
light and wind. Best made of thick paper or
pasteboard covered with black or blue silk and
fastened by tape running around head.

Protective spectacles - These are of various kinds.
Those with wire sides which exclude ventilation
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and keep the eye confined in an atmosphere of its
own exhalations are objectionable.

The hermetical bandage: This is sometimes
needed to protect the sound eye from contagious
discharges of diseased one. Several different
forms are used. A simple method is to cover the
eye with piece of soft linen and pad of charpie ;
fasten this with plaster and cover with collodion.
Or, charpie may be covered with piece of oiled
silk, and over this a piece of linen, the whole
coated with collodion and fastened by it to skin
at edges.

Local blood-letting : This is accomplished by
natural and artificial leeches. They are applied
to temples about an inch from outer canthus, or
further back among the hairs (which are first
shaved), if it is necessary to hide scar. Effect of’
artificial leech is revulsive, and the vision is
sometimes worse immediately after. After-bleed-
ing from leeching shculd be encouraged by hot
applications, and patient kept in darkened room
for ensuing 12-24 hours.

Cold applications: The best method of making
them is to have several pieces of soft linen,
about two inches square and one or two folds
thick, spread upon cake of ice. ~One of these
may be Jaid over eye and changed for another as
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soon as it becomes heated. The cloths generally
need to be changed every 2 or 3 minutes. They
should not be so wet as to allow water to trickle
over the patient’s face and down upon his cloth-
ing. Dry cold may be applied by a small rub-
ber bag filled with pounded ice. Generally such
applications are uncomfortable on account of
their weight.

The cooed douche is chiefly used in children who
preseut great spasm of the orbicularis muscle
anG photophobia. The child’s body and arms
are firmly held while its face is forcibly dipped
Into a basin of cold water just enough to sub-
merge the eyes, and is held there for a few sec-
onds. The dipping may be repeated several
times in quick succession.

Hot applications : Made by similar pieces of
cloth wrung out of hot water, or by throwing
hot water against eye with the hand.

Heat and cold are not usually applied continu-
ously, but rather for periods of 10-20 minutes,
at intervals of an hour or more. Cold is usually
proper at onset of acute external inflammations.
Beyond this it is difficult to give absolute rules
for their use, the patient’s sensations being as safe
a guide as any.

Mydriatics, or agents which enlarge the pupil:
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The sulphate of atropia (active principle of bel-
ladonna) is type of this class, and is the one most
used. It contracts blood vessels and paralyzes
sphincter of pupil and ciliary muscle, putting eye
in state of complete physiological rest. It is
applied directly by being dropped from dropper
into lower conjunctival sac, or pencilled upon
inner surface of lower lid with camel’s-hair
brush. It is absorbed through the cornea and
conjunctiva, and the effects appear in few min-
utes and last several days. It acts on the pe-
ripheral ends of the nerves, paralyzing the fila-
ments of the oculo-motor and stimulating those
of the sympathetic (?). The pupil first dilates,
and then the accommodation gradually becomes
paralyzed. Form employed is solution of 1-4
grs. to water %i., and this is sufficient for all
ordinary use. Very weak solution (gr. ¥ to %1i.)
dilates pupil without much effect on accommo-
dation, and is thus useful for making ophthal-
moscopic examination. Atropinized gelatine and
paper are sold, and are very convenient. Oint-
ments containing atropine may also be used. The
patient should always be told beforehand of
effects of drug, else he will be frightened and
accuse surgeon of ‘“ putting out his eyes.” In
some cases atropine has poisonous effect, shown
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by increase of inflammation, pain, irritation of
lids and conjunctiva, eczematous eruption, etc.,
and has to be discontinued (3 gr. sulph. zinc
added to each ounce of sol. will often prevent
this). Itslocal use often causes unpleasant feel-
ing of dryness and constriction about the throat.
Very rarely it causes alarming symptoms of bel-
ladonna poisoning. Morphine is proper anti-
dote.

Duboisine (the active principle of Duboisia
myoporoides) produces the same effects as atro-
pine, but acts more powerfully. It is used in
solutions of the same strength as atropine,

Hydrochlorate of cocaine : This drug, which
is ehiefly used as a local anzesthetic in operations
upon the eye [Koller, 1885], is also valuable as a
mydriatic, especially when very temporary ef-
fects are desired, as in ophthalmoscopy. A solu-
tion'of from 8to 16 grains the ounce may be used,
or, if preferred, in gelatine discs. It may be used .
more freely than atropine, but, since it removes
or dulls the epithelium very rapidly, a little
caution is necessary, when it is employed for
some moments, to keep the cornea moist by rub-
bing the lids over the eye, by the use of water.

Myotics, or agents which contract pupil, are
of more limited application, Calabar bean is a
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type. It contracts the pupil and causes spasm
of ciliary muscle. It will overcome weak solu-
tions of atropine, but not a strong one, and its
effects are brief. Sulphate of physostigmine and
sulphate of eserine—both alkaloids of calabar
bean—are the myotics most commonly employed.
Eserine is useful in much the same cases as atro-
pine, excepting iritis, and sometimes agrees
where atropine does not. It is said to contract
the vessels, to lower the intra-ocular pressure,
and to lessen diapedesis. (Vide Glaucoma.) It
sometimes causes irritation. Both eserine and
physostigmine have been highly recommended
for suppurative diseases of the cornea.

Pilocarpine (the active principle of jaborandr)is
similar to eserine in its effects on the eye, but is
not so useful. Used hypodermically (hydrochlo-
rate of pilocarpine, dose 4 to % gr.), as an altera-
tive and absorbent, it acts very favorably in epi-
scleritis, choroiditis, and for clearing up vitreous
opacities. Used in this way it sometimes produces
alarming prostration, accompanied by vertigo,
nausea, and vomiting. It also causes sweating,
salivation, and lachrymation. Its great value in
choroiditis is due probably to the excitation of
the action of the absorbents.

Eserine, physostigmine, and pilocarpine are
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used locally in solutions of 1 to 4 grains to the
ounce. Atropinized and calabarized gelatine discs
are sold in the shops.

Irritants, astringents, and caustics : The follow-
ing used most commonly :

Powdered calomel : applied by dusting it into
eye from camel’s-hair brush while lids are held
apart by fingers. The brush should not touch
eye, and the powder should be fine and not used
in excess, lest it form lumps and cause too great
irritation.

Ointments of red or yellow oxide of mercury, or of
oxide of zinc (each gr.1-10 to 31i.), solutions of
tannin and glycerine, applied on inner surface of
lid by brush, or small spatula, and spread over
globe by lids. Also applied to edges of lids for
blepharitis, ete. '

Crystals of sulphate of copper (blue-stone) and of
alum, cut into smooth and convenient form ;
equal parts sulphate copper, nitrate potash, and
alum, movlded into sticks (lapis divinus) ; mitigated
or solid stick nitrate of silver, are applied to pal-
pebral conjunctiva by everting lids.

Solutions nitrate of silver (gr. 1-40 to %1i.) are
applied to palpebral conjunctiva with brush, or
cotton wound on stick. After making an astrin-
gent or caustic application, it is customary to
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wash off the surface treated with a little water,
or, in the case of nitrate of silver, a little salt and
water, in order to neutralize any excess of the
remedy.

Lotions or washes (collyria) are often given to
patient for his own use at home. The most
common astringent collyria are those of sulphate
of zine, or alum, or copper (gr. 1-2 to 3i.). For
bathing the eyes, a solution of salt and water, or
of borax and water (3i. to Oi.), is very useful.
Where there are irritating dischargesand sticking
together of lids, simple cerate, vaseline, etc., are
given, to be smeared along edges of lids.

A solution of the hydrochlorate of cocaine, of
the strength of from 8 to 16 grains to the ounce,
instilled every three minutes for fifteen to twenty
minutes, is a local anzsthetic of the first rank
[Koller, Vienna, 1885]. Itis used in theoperation
for cataract, artificial pupil, foreign bodies upon
the cornea, with the best of results, and has
largely displaced the use of general anasthetics.

Jequirity : The powder or solution of this
bean is extremely valuable in bad cases of trachoma
with vascular keratitis (pannus). A membran-
ous inflammation of the lids is excited in a few
hours by placing a very small quantity, say 135 of
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a drachm, upon the palpebral conjunctiva. (Sée
Trachoma.)

Fzclusion from light : The amount of light to
be allowed to a case of ophthalmic disease is often
an embarrassing question. Many patients shrink
from the iight, when to indulge their propensity
would be ruinous. The tendency of the laity is
toward too much exclusion. Asa general rule,
the more light and fresh air, consistent with safe-
ty, the better for the case.

SURGERY OF THE EYE.

The following are the principal operations per-
formed. The lids are held apart, when necessary, -
by a spring speculum, and the eyeball kept in posi-
tion by a fization forceps, which should grasp fold
of conjunctiva near corneal margin, and be lght-
ly held, so as to steady the globe without any un-
due traction or pressure. Most of the incisions are
made through the cornea, and the knife should
always be entered perpendicularly, so as divide the
tissue by shortest route and not run between its
lamin®e. When the point of instrument has en-
tered anterior chamber, it should be turned for-
ward, and carefully watched lest it wound iris or
lens. Incisions in the ciliary region are to be
avoided, on account of risk of sympathetic oph-
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thalmia. Blood clots, etc., are best removed
from incision on front of eye by gently rubbing
lids over it ; or by fine forceps.

Paracentesis of cornea : Performed by passing
needle, or blade of iridectomy knife, through the
cornea near its margin, and allowing aqueous hu-
mor to drain off slowly alongside of instrument.
In this, and all other operations where anterior
chamber is opened, a too rapid escape of fluid
must be avoided, through fear of prolapse of iris,
and of injurious shock which results from too
sudden diminution of intra-ocular tension.

Saemisch’s operation for indolent ulcer [Saemisch,
Bonn, 19th cent.] consists in passing point of a
narrow-bladed cataract knife through healthy cor-
nea, 1 mm. from one edge of ulcer, and bringing
it out same distance from opposite edge ; knife is
then made to cut its way out through bottom of
ulcer. The incision may be kept open by passing
fine probe through it every day or two, and ocu-
lar tension so kept down until process of repair
begins. This operation is also performed for cor-
neal abscess.

Trephining of cornea [Bowman, London, 1872]
is done by an instrument specially designed for
the purpose. A circular disc of corneal tissue is
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removed, Descemet’s membrane being generally
left behind, if possible.

Iridectomy [Gr. 1p15, and exroun, cutting out]
[done by Wenzel in 1780] : The iridectomy
knife is entered through the cornea near its edge,
carried on until incision is of desired length, and
then withdrawn, Iris forceps then passed through
incision, made to grasp iris and draw it out, when
desired amount is cut off by scissors close to lips
of wound.

Iridodesis [Gr. 1p15, and Sew, to bind] ; Iriden-
kleisis [Gr. zpi5, and eyxuderw, to include] : A
small iridectomy incision is made, and over this is
laid loop of fine silk. Iris is caught by blunt
hook and pulled out through incision and loop.
Ends of latter then pulled and tied. Tissue thus
strangulated drops off in 24-48 hours generally.
Sometimes no loop is used, iris being merely left
caught between lips of wound. Operation now
seldom performed. Proposed by Critchett.

Iridotomy [Gr. 215, and Toun, section], or Iri-
tomy [done by Cheselden, England, 1728]:
Chiefly performed where iris has formed adhe-
sions to cornea or lens, and pupil is closed by in-
flammatory deposit. The object of the operation
is to make a slit in the iris, with the hope that its
edges will retract, leaving a permanent opening
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to serve as a new pupil. Sometimes the slit is
made simply by a knife passed through the cor-
nea and iris. Special instruments have been de-
vised for the operation, such as the scissors of M.
de Wecker [Paris, 19th cent.].

Corelysis [Gr. xopn, pupil, and Avazs, loosing]
[Wenzel]: Performed to break up adhesions
which have formed between the iris and the cap-
sule of the lens. An opening is made near cor-
neal margin, alittle to one side of adhesion which it
is proposed toloosen. A blunt, flattened hook then
passed in and made to tear through attachment.
(Streatfield’s method.) Or, anincision having been
made near the edge of the cornca, the iris is
grasped, by a pair of curved forceps, near the ad-
hesion, which is then loosened by traction made
toward the periphery. (Passavant’s method.)

CATARACT OPERATIONS.

Keratonyxis [Gr. xepas, cornea, and vv66a, to
puncture] ; Discission, or solution of cataract [Con-
radi, Germany, 1797]: Applicable only to soft
cataracts. Consistsin lacerating anterior capsule
by fine needle passed in through peripheral por-
tion of cornea. The aqueous humor thus comes
in contact with lens matter and softens it so that it
is gradually absorbed. The operation generally
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has to be repeated several times. It is best to la.
cerate capsule and lens very slightly, especially at
first sitting, else great swelling of lens matter may
result, causing injurious pressure. Pupil should
be dilated with atropine before operation. Soft
cataracts also removed through Wnear incision
made at edge of cornea ; may escape spontaneously
as soon as wound is completed, or require to be
coazed outl in same manner as hard cataracts, or to
be removed by curette. When there is great swell
ing of lens after keratonyxis, it should be evacuat-
ed at once through a linear incision. Soft cata-
racts are sometimes evacuated by suction. A
suction instrument has been devised for this pur-
pose, which can be passed through a small open-
ing in the cornea.

T he operation of Hxtraction is designed for the
removal of hard cataracts. It has completely
supplanted the old and dangerous operation of
reclination or couching, by which the lens was
pushed down into the vitreous humor and left
there. The chief credit of introducing extrac-
tion is given to Jacques Daviel [France, 1745], al-
though others had performed the operation be-
fore.

Flap extraction is performed by a section made
either upward or downward at margin of cornea,
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so that about half cornea is comprised in flap.
The capsule is next opened by cystotome. Then
gentle pressure is made with finger or a curette
against globe opposite flap, so as to tip edge of
lens forward into wound, through which it
escapes.

Graefe's modified linear extraction [ Albrecht Von
Graefe, Berlin, died 1870], itself somewhat modi-
fied since he first proposed it, is the most common
operation for hard cataract. The incision is small-
er than in the flap operation, and may be regulated
by the size and hardness of the lens. The opera-
tion is usually performed somewhat as follows:
The point of a narrow-bladed knife (¢ Graefe knife)
is passed through the sclera just behind the edge
of the cornea, and a little above its centre, carried
across the anterior chamber and out at a corre-
sponding point on the opposite side. The first
puncture is made with the point of the knife di-
rected downward toward the centre of the pupil,
so that the inner lip of the wound may be as
large as possible. After completing the puncture
and counter-puncture, the edge of the knife is
turned obliquely upward and forward, and, by a
sawing motion, made to cut its way out, emerg-
ing about at the upper sclero-corneal margin. A
piece of iris is drawn out and excised. The cap-
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sule is divided by the cystotome, preferably by a
T-shaped incision or by an incision along the pe-
riphery. The lens is tipped forward into the
track of the wound, generally by pressure with
the curette at the opposite corneal margin; then,
by gently sliding the curette over the cornea, the
lens is forced out. The incision is made either
upward or downward. ILiebreick’s operation,
[Liebreich, London, 19th cent.]: Incision is made
with narrow-bladed knife, is more transverse than
in Graefe’s operation, lying wholly in cornea, ex-
cept puncture and counter-puncture, which are
made in sclerotic about 1 mm. from its edge.
No iridectomy is performed. A cataract extrac-
tion is sometimes divided between two operations.
At the first an iridectomy is performed; then, at
some subsequent time, the lens is removed. This
is called Jacobson’s method [Jacobson, Konigs-
berg, 19th cent.]. In certain forms of cataract
the lens is extracted in its capsule by passing a
curette behind it. Operations for secondary cata-
racts (see p. 155) consist usually in making a small
hole through the membrane by tearing it with
needles (called a needling) or forceps, or by cut-
ting it with a knife or a special form of scissors.
The lens is sometimes removed in its capsule,
by spooning it out (Pagenstecher), or by forcing



OPERATIONS ON MUSCLES. 89

it out, without an iridectomy, after having dislo-
cated the lens with the back of the knife, while
making the section (Roosa).

During all operations involving corneal inci-
sion, iris may fall forward into wound, and if it
cannot be replaced the prolapsed part must be
snipped off with scissors. It is a cardinal rule
never to leave any iris entangled in the lips of an
incision. After escape of a cataract a few drops
of vitreous may follow, but if eye is closed and
bandaged at once, recovery may occur without
bad consequences. Still a loss of vitreous is to
be regarded as an unfavorable occurrence. 1t is
apt to be attended by detachment of the retina
and by intra-ocular hemorrhage. Many authori-
ties prefer extraction without an iridectomy
(simple extraction).

Strabismus operation ; Tenotomy ; Strabotomy
[Dieffenbach, Germany, 1839]: A fold of con-
junctiva and subconjunctival tissue is seized by
the forceps near margin of cornea and over inser-
tion of tendon to be divided. This fold is
snipped by blunt-pointed scissors, curved on the
flat, which are then passed into the opening by a
burrowing motion, made to thoroughly divide
the subconjunctival tissue about the insertion of
the muscle. The strabismus hook is inserted and
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passed under tendon so as to catch it up, after
which it is brought into view by pushing aside
the conjunctiva. While held on hook, it is di-
vided by scissors close to its insertion. Another
hook is then inserted and moved freely around,
and any remaining fibres caught up and divided
in same way. There are several minor modifica-
tions of this method of operation. The wound
in the conjunctiva is united by sutures when de-
sired. There are certain ways of applying su-
tures for the purpose of lessening or increasing
the effect of the tenotomy when necessary.
Advancement of insertion of a muscle: An in-
cision is made in conjunctiva, 1-2 lines from edge
of cornea and over tendon of muscle. Tissues, in-
cluding muscle (whose insertion is first divided),
are dissected up from the sclerotic as far back as
equator of eyeball. Flap thus formed is pulled
forward and united by sutures to flap left stand-
ing at corneal margin, so as to cause the tendon
to unite itself with the sclerotic at a point farther
forward. Sometimes a piece of the muscle is ex-
cised so as to shorten it. If some conjunctiva is
excised before bringing flaps together, effect is
increased. Tendon of opposite muscle usually
divided also, to increase effect. The operation is
modified in several ways by different surgeons,
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Bowman's operation for opening the canaliculi
[Bowman, London, 19th cent.]: A fine director is
passed into punctum and along canaliculus into
sac its groove turned toward frec ma gin of lid,
which is kept tense by being pulled outward
with finger. Point of narrow-bladed knife then
inserted into punctum and passed along dircctor
s0 as to lay open canal quite up to sac. Or a
narrow, probe-pointed knife is passed into punc-
tum and along canaliculus, which is divided by
raising knife from heel to point, no director be-
ing used. Latter is most common method. Some-
times the knife is passed onward through the
nasal duct for the purpose of dividing stric-
tures,

Probing the nasal duct is done by Bowman’s
probes, which are of different sizes and bent to
correspond with course of duct. Edge of lid is
kept on the stretch as before. End of the probe
is passed along divided canaliculus until it is felt
to strike hard inner wall of sac. It is then raised
into vertical position with convexity of its bend
backward, and passed downward through sac, and
then downward, outward, and forward through
duct into nose. When end of probe is not ¢n sac,
each movement of it will be seen to cause a
movement of overlying skin, and it will not give
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to the finger the sensation of striking against the
firm bony wall, as it does when in proper posi-
tion.

The exact manner of passing lachrymal probes,
the amount of force to be used, and so forth, can
only be acquired by experience.

Canthoplasty ; Division of outer canthus : Pass
one blade of strong scissors behind commissure
to bottom of cul-de-sac, and other in front, and
divide commissure by one sharp cut, incision be-
ing exactly horizontal. Conjunctival surfaces of
wound are then joined to cut edges of skin by
three or four fine sutures, one above, one below,
and one at outer angle being usually sufficient.
After making first incision some recommend to
put upper lid on stretch by pulling it toward
nose, and to divide upper canthal ligament by a
nick with scissors, at right angles to incision,
nick being made about two lines from temporal
border of orbit [Agnew, New York]. A simple
incision of the canthus without sutures is more
properly called canthotomy.

Operation for Entropion: The most common
one is the Jaesche-Arlt operation or a modifica-
tion of it. A horn spatula is placed under the
upper lid, and, by traction on the skin, the edge
of the lid is rolled upward and outward. An in-
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cision is made along the edge of the lid, from
near the punctum lachrymale to the outer angle,
dividing it into two layers, the outer containing
the cilia and their bulbs, the inner the conjunc-
tiva and cartilage. The incision is about } inch
deep. A strip of skin, somewhat oval in shape,
is then excised from just above the margin of the
lid and running its whole length. The edges of
the wound are united by sutures, and this rolls
the anterior lip of the split border, containing the
eyelashes, outward. Sometimes a strip of orbi-
cularis muscle and a wedge-shaped piece of the
cartilage are excised with the fold of skin. The
bridge of skin containing the lashes is sometimes
separated from the underlying tissue, so that it
can be moved upward and so transplanted to a
higher point as the edges of the wound in the in-
tegument are drawn together. A canthoplasty
is often done also. Other operations are also done
for this deformity. The operations for ectropion
are numerous, and vary with the special require-
ments of the case.

The latest modifications of the Jaesche-Arlt
operation consist essentially of: First, an incision
through the conjunctiva, just back of the cilia,
well down to the cartilage. Second, excision of
a narrow bit of integument, Third, the inser-
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tion of deep sutures from the conjunctival side
(John Green, St. Louis; Hotz, Chicago).
Enucleation or excision of eyeball [Bonnet, 1841]:
The conjunctiva is seized with forceps and di-
vided all around cornea quite close to its edge,
by circular incision, with blunt-pointed scissors
curved on flat. Tendons of muscles are picked
up successively by strabismus hook and divided
close to sclerotic. Eyeball then drawn over to
one side by forceps, and scissors (with curve to-
ward eyeball) passed back along its surface to
optic nerve. Blades then opened and made to
divide nerve close to sclerotic. Usually the
hemorrhage is slight, and is easily controlled by
pressing a sponge for a short time upon the bleed-
ing points. When ic has ceased the lids are
closed and cold cloths applied. Packing orbif
with sponges, ice, etc., usually needless. A com-
press bandage is useful where there is a tendency
to great swelling and ecchymosis of lids. By
this operation orbital tissue and muscles are left
behind to form good, movable stump for artificial
eye. In certain conditions, as of malignant dis-
ease, etc., a considerable piece of the optic nerve
is sometimes excised with the eycball. Some use
a suture to close conjunctiva (Argyle Robertson).
Artificial eyes may be worn after wound has
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cicatrized and all irritation ceased. It is best to
begin to fit them a few days after the enucleation,
50 as to prevent contraction of the orbital cavity,
and to give it a good shape. They should be
worn at short intervals at first until parts become
used to the foreign body. If sympathetic trouble
has evisted in the other eye, take extra caution lest
artificial eye be worn too soon. Must not be worn
too long without renewal, as they become rough
and irritating. They often give rise to severe
conjunctivitis of stump, and sometimes to sym-
pathetic irritation of other eye. Shells are made
to wear over shrunken eyeballs where no enuclea-
tion is performed.

As a- general rule it is better to remove such
shrivelled stumps; but if absolutely no irritation
is caused by them, enucleation need not be per-
formed, although it is then justifiable if an arti-
ficial eye cannot be worn' over the stump.

Some operations not described in this chapter
will be found under their appropriate headings in
other parts of the book.

The after-treatment of operations requires
special attention and study. After the principal
operations upon the eyeball, it is customary to
use atropine or eserine, according to indications,
to apply compress bandage over both eyes, and
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to keep patient quiet in bed, with more or less
seclusion from light. When desirable to keep
eye closed for several days, the surgeon can judge
of its condition, to a certain extent, from appear-
ance of lids. If the lids are red, swollen, and
edematous, this may be regarded as an unfavor-
able indication regarding the parts beneath. A
purulent discharge is also a bad sign. If severe
inflammatory reaction occurs, antiphlogistic
treatment by leeches, iced cloths, etc., is em-
ployed. The operations on the lids, muscles,
tear passages, etc., usually require nothing more
than a water dressing, and often not even that.

Cocaine ranks perhaps next to atropine in
subduing the pain from iritis and keratitis, trau-
matic or idiopathic, and is often used in combina-
tion with the latter.

Antiseptic precautions, before, during, and
after operations, have, stnce Lister’s discoveries
[Edinburgh, 1865], assumed their proper impor-
tance. Many surgeons, after cleansing all their
instruments, dip them in a carbolic acid solution,
wash the eye with bichloride solutions, 1 :5,000
t0 1:20,000, and inject the anterior chamber,
when it is opened, with a solution of biniodide of
mercury [Panas, Paris, 1885], and wash their
own hands, after cleansing, with bichloride solu-
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tions. Too much care cannot be taken in cleans-
ing the hands and finger-nails and instruments of
the surgeon, as well as the field of operation. But
for this good soap and hot water, with the use of
absorbent cotton and the nail brush, are sufficient.
Great care should be taken to see that the teeth
of forceps are absolutely clean. But no local
antiseptic precautions will avail in some cases of
general disturbance of the nutrition, or where
chemical and mechanical violence comes in to
destroy the effect of the most cleanly operation.
The general hygiene of a hospital or dwelling
where operations are performed should be scrupu-
lously regulated.



CHAPTER III.

DISEASES OF THE EYE—ORBIT.

TrE OrsIT has close relations, through mem-
branes and vessels, with the nose, antrum, cranial
cavity, and temporal fossa. Its discases, there-
fore, are not always independent. They are not
usually limited to a single tissue, but so classified
for convenience. The symptom common to
many orbital diseases is exophthalmos, or protrusion
of the eyeball. It may be hardly perceptible, or
so severe that lids cannot close, and exposed
cornea sloughs and allows contents of eye to
escape. Rarely the globe may be forced entirely
out and lie upon cheek. With protrusion there
isedness and cedematous swelling of conjunctiva
and lids, mobility of globe is impaired, and
nerves may be paralyzed from pressure. Vision
is impaired according to tension and pressure
upon optic nerve and ocular tunics.

InguriEs : Generally due to incised or punc-
tured wounds or to foreign bodies. They may
cause orbital abscess, periostitis, hemorrhage,
emphysema, fracture of bony walls, injury of

98
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eyeball, and even extrusion of it. The results
may appear at once, or not until some time after
accident. Fractures of roof and inner wall are
very dangerous from injury to brain. Foreign
bodies should always be removed if detected.
Best place for incision, either for exploration or
removal, is through conjunctiva between eyeball
and lid. Outer canthus may be divided to give
more room for manipulations. Parts should be
kept at rest, and cold and leeches used to check
inflammation. If eye is extruded it may be re-
placed and compress bandage applied. Incised
and punctured wounds treated as in other parts.

PrEssURE UPoN ORrBIT, with tumor at upper
inner angle, and displacement of eye downward
and outward, is sometimes caused by distention of
frontal sinus. Tumor, if left to itself, may burst
into nose, orbit, or through upper lid.

EvpoyseMA : Usually from fracture of the
ethmoid cells or frontal sinus, or rupture of the
lachrymal sac. Air enters cellular tissue of orbit
and lids, causing elastic, crepitating swelling,
and exophthalmos. Generally disappears under
gentle pressure.

HEMORRHAGES : Chiefly from injury ; some-
times spontaneous or due to straining. Ecchy-
mosis may appear in lids and under conjunctiva
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some time after accident. May cause exophthal-
mos and injurious pressure. Best treatment is to
assist absorption by cold compresses and firm
bandage. Incisions may be made where symp-
toms are urgent.

ABscEss; ORBITAL CELLULITIS: Caused by
wounds, foreign bodies, disease of bone, cold,
lachrymal disease, operations on eye, extension
of inflammation from other parts, severe consti-
tutional disease. Symptoms almost always acute,
reaching crisis in 8-14 days. Lids red, hot, and
swollen ; intense pain, increased by pressure
against globe; fever, and perhaps brain symp-
toms, Exophthalmos generally directly forward.
Sight may be impaired from pressure on optic
nerve, which may cause engorgement and neu-
ritis. ‘When pus forms, fluctuation may be found
behind lids, and abscess may burst through lids
orconjunctiva. The prognosis should be guarded,
on account of possible necrosis, meningitis, and
permanent injury of vision. Antiphlogistics in
early stages; if suppuration occurs, poultices,
and incision through conjunctiva between lids
and globe. Exploratory incision is proper when
in doubt about pus, and it is always better to use
knife too early than too late.

INFLAMMATION OF TENON’S CAPSULE occurs
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very rarely. Caused by cold, strabismus opera-
tions, and ophthalmitis. Produces pain; swelling
and redness of conjunctiva, and, to less extent, of
lids ; with perhaps slight exophthalmos. Leeches
and ice compresses may be used in early stages.

PerrostiTIs is generally limited and due to
cold, injury, foreign bodies, or is secondary to
inflammation of other parts. In acute form there
is severe pain and local tenderness on pressure
against bony wall. Swelling and redness of lids
and perhaps slight exophthalmos—generally to-
wards one side. Sometimes fever. Pus may
form beneath periosteum, and necrosis may re-
sult. General treatment is that of cellulitis. In
chronic form, which is generally due to syphilis,
symptoms are less marked. Pain apt to be worse
at night. Nodes and exostoses may develop.
Treatment should be that for syphilis.

CARtES AND NECROSIS result from injury, peri-
ostitis, cellulitis, syphilis, tuberculous and scro-
fulous cachexie. Cause sluggish, cedematous,
inflammatory swelling of lids, which points and
discharges foul pus. A fistulous opening is in-
dicated by unhealthy granulations, and dead bone
may be felt by probe. Pus should be evacuated
as soon as possible, and opening enlarged, when
necessary, for removal or escape of exfoliated
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bone. Sinus should be kept open and clean until
it can heal from bottom. In healing process
there is apt to be cicatricial contraction of lid,
leaving severe ectropion.

TRUE ANEURISM may arise from ophthalmic
artery or its branches, causing protrusion and
pulsation of globe. Pain generally slight.

DIFFUSE OR FALSE ANEURISM much more fre-
quent. It is caused by rupture of artery from
injury or disease, with sudden escape of blood into
orbital tissue. It may supervene upon true aneu-
rism. There is immediate pain and exophthal-
mos. Latter increases, with redness and swelling
of globe and lids; and elastic, pulsating tumor
appears at edge of orbit. Pulsation stopped by
pressure on carotid. Whirring noise in head,
audible with or without stethoscope. The only
treatment for true and false aneurisms is by com-
pression or ligature of carotid.

ANEURISM BY ANASTOMOSIS : Rare; generally
congenital and found in children. Most often
situated in subcutaneous tissue of anterior part
of orbit. It consists of group of dilated vessels
forming irregular, doughy tumor with pulsa-
tion and thrill—mot much affected by pressure
on carotid. Best treatment is by subcutaneous
ligature or electrolysis.
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TuMoRs of orbit are of same kind, benign and
malignant, as are found in other parts of body.
They may arise in orbit or invade it from eye-
ball or from neighboring parts. Cause exoph-
thalmos and its injurious consequences. Malig-
nant tumors are of more rapid growth than
benign, and involve general health. Tumors
should be excised when there is any prospect of
benefit from operation—if possible without sac-
rificing eyeball. It is often necessary, however,
to remove latter also, even when considerable
vision remains to it.

A form of exophthalmos of both eyes, with-
out much loss of vision, associated with cardiac
disturbance and enlargement of thyroid gland,
occurs in Basedow’s or Graves disease, or Exoph-
thalmic Goitre. There is a peculiar staring ap-
pearance of eyes, and the upper lid does not
follow the globe normally in the downward
movements of the latter.

CONJUNCTIVA.

Forerexn Bopies upon the conjunctiva cause
marked irritation, congestion, and lachrymation
or flow of tears [Lat. lachryma, tear], together
with spasmodic closure of lids, pain, and gritty
sensations. They may be washed away by free
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flow of teatrs excited, or require removal. Ocu-
lar and palpebral conjunctiva must be thorough-
ly exposed and examined, by magnifying glass
if necessary (vide p. 46). If a foreign body be
upon the palpebral conjunctiva, it is easily re-
moved by bit of soft cloth ; or, if deeply embed-
ded, by spud, needle, or forceps.

Sand, bits of broken glass, etc., may be washed
away by stream of lukewarm water. Sensation
of foresgn body may persist for some time after its
removal.

Injuries from. lime, mortar, acids, hot fluids, ete.,
cause excoriation, sloughing, and, in healing,
cicatricial contractions. Eyes should be care-
fully washed with warm water, and soothing ap-
plications made—olive oil being very useful one.
Cocaine is required both for the removal and for
unpleasant sensations that may remain. If pa-
tient is seen at once, lime may be neutralized by
vinegar and water (31i. to 3i.); acids by solution
of soda (3i. to 3%iv.). After-effects should be
treated pro re nata. Astringents are to be avoided
where excoriations exist. Atropine nearly al-
ways useful.

EccryMosts: Occurs from rupture of vessels by
injury or violent exertion, such as sneezing ; dur-
ing scurvy and Bright’s disease; in course of
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inflammations ; without any apparent cause ; or
may extend forward from orbit—usually some
time after accident. Treatment by cold water or
slightly stimulating lotion [Zine. arnice 3i,
Aque %iv.).

(EpEMA : Frequent in inflammation ; occurs
spontaneously in debility, old age, kidney dis-
ease. Compress bandage and mild astringent
wash are sometimes employed.

EMPHYSEMA : Occurs, rarely, from fracture of
nose or rupture lachrymal sac. Causes crepi-
tating swelling. Pressure bandage.

ConguNcriviTis: Inflammation of conjunctiva :
May be divided for convenience into following
varieties :

1) Catarrhal.

() Purulent [Idiopathic— Gonorrheal].
(38) Diphtheritic.

4) Granular,

(5) Phlyctenular. :

Classification is arbitrary ; one form may run
into another; and discharge from one form may
reproduce that form or a different one. First
five forms contagious and infectious, and may
occur epidemically. So-called ‘‘ pink-eye ” is but
an epidemic catarrhal conjunctivitis. Differen-
tial diagnosis often impossible at first,
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Catarrhal conjunctivitis ;  Catarrhal ophthal
mia: Mildest form. Caused by injuries, expo-
sure, bad hygiene, exanthematous diseases, etc.;
may be secondary to other inflammations; in
rare cases it appears to be due to errors of refrac-
tion. Symptoms : Smarting, itching, sensation as
of sand in the eye, lachrymation ; increased vascu-
larity, causing partial or uniform redness of globe
and giving to inner surface of lids rough, vel-
vety appearance ; cedematous swelling of mem-
brane and subjacent tissue, chemosis [Gr. xnun,
@ gaping ?], which, if severe, may rise above level
of cornea, causing it to appear sunken ; redness,
swelling, and stiffness of lids; mucous or muco-
purulent discharge, with tendency to gluing to-
gether of lids, especially in morning. Usually
attacks both eyesat once. Amenable to treatment,
and not very apt to invade cornea. (See p.- 48.)

Treatment : In this (and in all other forms) ex-
treme cleanliness as regards patient, and all tow-
els, utensils, etc., used by him, with isolation if
necessary ; hygienic precautions and attention to
general health. Locally, mild astringent lotion
every few hours. A caustic applied at very out-
set may shorten attack. Cold applications in
early stage. Catarrhal conjunctivitis is, however,
a self-limited disease, which often requires very
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little local treatment, and which, with good hy-
giene, runs its course and terminates in complete
recovery in a few days.

Purulent conjunctivitis,; Blennorrhea ; Egyp-
tian, contagious, or military ophthalmia : Like
last variety, withall the symptoms intensified, and
is due to the same causes. It often appears as
epidemic in workhouses, barracks, etc., where
people are crowded together. Discharge puru-
lent, thick, very contagious. Great danger of
invading cornea, causing ulceration, sloughing,
and perhaps loss of eye in short time.

Treatment : Mild cases should be treated much
as catarrhal form. Severe ones usually require
isolation, darkened room, and rest in bed. Pus
should mot be allowed to accumulate. Sometimes
cleansing is needed every few minutes, day and
night. Cold, leeches, scarification of conjunctiva
if great swelling and chemosis, canthotomy if lids
press greatly upon globe. When discharge ap-
pears, astringent lotion every few hours, and
some caustic application, such as nitrate of silver,
to inner surface of lids once or twice daily. Cold
compresses continued, or changed for warm ones
if more agreeable to patient. Atropine, if cornea
becomes involved. If only one eye is affected,
other may be hermetically closed. When case is
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seen at very outset, thorough cleansing and a caus-
tic application to inner surfaces of lids sometimes
seem to abort the attack.

Qonorrhaeal conjunctivitis ; Qonorrheal ophthal-
mae : This disease does not differ, except in man.
ner of origin, from any other purulent conjunc
tivitis. An extremely virulent, purulent inflam-
mation, caused by inoculation from urethral
discharge. It may destroy the eye in few hours.

Conjunctivitis wn newly-born ; Ophthalmie neo-
natorum [Gr. veos, new, and Lat. natus, born] :
Catarrhal or purulent conjunctivitis of infants,
usually appearing shortly after birth, and caused
by contact with vaginal discharges of mother ;
may also occur from other causes, as exposure,
filth, etc., and not appear until several weeks af-
ter birth. All grades of severity.

Treatment : Same as in similar inflammations of
adult, regulated by severity of attack. It is be-
lieved by many that, in infants, caustics are need-
less and injurious ; and that a mild astringent ap-
plication is sufficient.

Diphtheritic conjunctivitis : Occurs in course of
diphtheria, and also results from same causes as
other forms. Begins with great heat, redness,
swelling, and tenderness of lids, with rigidity from
Jibrinous infiltration. Firm swelling of conjunc-
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tiva from same cause, and pale, smooth, glisten-
ing appearance of its surface. Sometimes grayish
exudation-membranes on conjunctiva, which may
be stripped off. Discharge of flakes of lymph.
Advanced stage marked by softening of parts,
from disappearance of fibrinous matter, and by
discharge of pus. Great tendency to shrinking
and cicatrices of conjunctiva in healing. Cornea
apt to suffer. Constitutional disturbance often
marked. Very destructive. Rare in the United
States and England. Zreatment not very effec-
tual. Ice compresses, leeches, etc., in first stage.
Astringents and caustics in purulent stage.
Atropia throughout. Support of general system.

Granular conjunctivitis ; Granular ophthalmia,;
Granular lids ; Trachoma : Generally a result of
one of the above-described inflammations, and es-
sentially a chronic condition, although sometimes
associated with acute symptoms. Granulations
almost entirely confined to palpebral conjunctiva,
chiefly two kinds: (1) Enlarged conjunctival
papille ; (2) ““Frog-spawn granulations,” gray-
ish bodies, looking like sago grains, and com-
posed of lymphoid cells and connective tissue.
Both varieties may be seen separately, but more
often mingled. Symptoms those of annoying
chronic conjunctivitis, more or less severe. If
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process not checked, cornea falls into state of ul-
ceration and vascularity, from constant friction
of rough lids upon it ; conjunctiva and tissues of
lids may become atrophied and cicatricial, lead-
ing to entropion, symblepharon, xerophthalmia,
etc. Disease is often associated with low general
health and bad hygiene. Runs tedious course.
Treatment : Locally, astringents and caustics—
sulphate of copper crystal being a favorite one.
Nitrate silver, alum, and many other remedies
are in common use. Applicatioas lose effect and
need changing. Cases need regular treatment
for long periods.

Before beginning any astringent treatment of
an inveterate trachoma, it will be often necessary
to use hot water, atropia, and cocaine until the
great irritation, photophobia, and so forth subside.
Then we may begin with a mild astringent,
alum, spray of tannin and glycerine, or the like.
In very obstinate cases, after a fair trial with
other remedies, jequirity, used as described upon
page 81, becomes a valuable and, if used under
proper precautions, not a dangerous agent.
Those precautions are: 1. Keep the patient in
his room or ward during the treatment. 2. As
soon as the membranous inflammation has ap-
peared, stop the jequirity and use iced cloths un-
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til the reaction has abated. 3. Then treat the
case as one of acute trachoma, when sulphate of
copper may be used until the cure is complete.
When the granulations are large and nume-
rous, they should be torn out and destroyed by
forceps. Since this operation is a very painful
one, general an®sthesia should be employed.

Phiyctenular conjunctivitis [Gr. @lvrraiva,
pimple] : Characteristic of this form is small, yel-
lowish-red elevation, or phlyctenule, on whose
summit a serous vesicle forms, which bursts and
leaves a small ulcer. One or several of these
bodies may be present ; they are generally situ-
ated near the margin of the cornea, and run their
course in eight or ten days. The conjunctival
congestion may be general or partial—a triangu-
lar leash of vessels running up to each phlycten-
ule, its base pointing toward the retrotarsal fold.
The appearance of phlyctenule is attended by
burning pain, photophobia ordread of light [Gr.
@5, light, and @of3os, fear], and lachrymation.
Often associated with phlyctenular keratitis (p.
118). Relapses are very common.

Treatment : Particular attention to general
health. Locally, atropine. In certain cases, aj:-
plication of mild irritant, such as calomel or
oxide mercury ointment, etc.
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Prerverom [Gr. wrepuvyiov, a little wing] :
This is quite a commen affection, which results
from inflammation, and from constant exposure,
such as is experienced by sailors, residents in
tropical climates, on the Western prairies, etc.
It consists of hypertrophy of conjunctiva and
subconj. tissue, forming triangular, vascular
prominence, generally at nasal side of eye, with
base toward inner canthus, and rounded apex at
edge of cornea, or encroaching more or less upon
latter. Called pterygium tenue [Lat. for thin],
or crasswm [Lat. for thick], according to its thick-
ness. It requires no treatment unless it extends
upon cornea so as to obstruct vision. It may
then be removed by (1) Excision : performed by
dissecting growth off from cornea and sclerotic to
a point near canthus, and uniting conjunctival
wound by sutures. (2) Zransplantation : per-
formed by dissecting it off up to base, and then
inserting it into an incision made in conjunctiva
parallel to lower edge of cornea, retaining it there
by sutures. Or (3) Ligature: by thread passed
around growth at two or more points, and tied,
so asto cause strangulation. If preferable, a new
pupil may be made by an iridectomy opposite
the clear part of cornea.

XEROPHTHALMIA, Or DRYNESS OF THE EYE
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[Gr. &npos, dry, and o@pSalduos, eye]: Generally
results from severe chronic conjunctivitis. Con-
dition one of atrophy and cicatricial change in
cornea, conjunctiva, and subconjunctival tissue ;
the surface being of dirty greenish or grayish
color and tendinous appearance ; and dry, scaly,
and stiff from destruction of secreting apparatus.
Obliteration of palpebral folds, and more or less
adhesion of lids to globe. Zreatment inefficient.
Dryness may be alleviated by bland wash, such
as milk or glycerine.

SYMBLEPHARON [Gr. 6vv, together, and fAe-
@apov, eyelid]: Adhesion between conjunctiva
of lids and globe. It results from injuries caus-
ing excoriation and sloughing, or from long-con-
tinued inflammation. The adhesion may be com-
plete or only partial, in form of small bands or
bridles. Difficult of cure. Various operations
are done, aim being to separate surfaces and to
keep them from reuniting.

ANCHYLOBLEPHARON [Gr. ayxvlwe:s, stif-
fening, and fBAepapov, lid] : Adhesion between
edges of lids. Has same causes as symblepharon,
and is sometimes associated with it. Requires
same treatment.
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TUMORS OF CONJUNCTIVA.

Pinguecula [Lat. pinguis, fot]: Small, yellow-
ish tumor, of fatty appearance, situated near
corneal margin and chiefly seen in old people.
Consists of hypertrophied conjunctiva and epi-
thelium. Harmless. May be excised if desired.

Dermoid tumors : Smooth, yellowish tumors,
covered with conjunctiva and, perhaps, short
hairs. Composed of connective tissue and fat.
Generally congenital. Excision is proper treat-
ment.

Warts, similar to those on prepuce, may occur
on any part of conjunctiva. They should be
snipped off with scissors.

SypaILITIC ULCERS AND CANCER occur rarely
(p- 179).

CORNEA.

INJURIES AND WouUNDs: They are of most
various kinds. The primary treatment in all is
to put the eye at rest and allay irritation by
soothing applications.  Atropine and cocaine
should be applied several times daily, and cold
compresses if reaction is severe. Where epithe-
lium is abraded a few drops olive oil useful to
lubricate parts and allay pain. Compress ban-
dage may be used to restrain motion of lids and
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exclude light. Beyond this, treatment must be
adapted to special requirements of case.

Foreign bodies: Very frequent occurrence, most
common being particles of metal, dust, glass, gun-
powder, etc. Cause severe reaction according to
depth to which they penetrate and time they are
allowed to remain. (Hxceptionally foreign body
remains for indefinite period, causing no disturb-
ance.) Generally easily seen by simple inspec-
tion or oblique illumination. If superficial, may
bte removed by spud; if firmly embedded, by
needle or fine forceps. When there is danger of
foreign body falling back into anterior chamber
during efforts at removal, a broad needle is some-
times passed into chamber so as to press upon
foreign body from behind, and support it as it is
being extracted. While removing foreign body
eyeball may be steadied as follows: Stand behind
patient, with his head against your chest ; have
him look downward, and press tip of your fore-
finger against sclerotic just above cornea, and tip
of middle finger of same hand against sclerotic
below and a little to inner side of cornea. Or
lids may be held apart by speculum and eyeball
steadied by fixation forceps. Cocaine is now used
as a local an@sthetic. We may sometimes remove
a small circular piece of the cornea, including*
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the foreign body, with a trephine [Agnew, 19th
century].

Injuries from chemical agents, burns, etc. : Aph
to cause sloughing and permanent opacities. To
be treated as similar injuriez of conjunctiva (p.
104).

Abrasion of epithelium : Readily seen as rough-
ened, glistening facet. Very painful. Frequent
cause is scratch from finger-nail.

Wounds : Chiefly dangerous from injury to
deeper parts, which may fall forward (prolapse)
into wound or escape altogether. Contused
woundsapt to cause suppuration. Incised wounds
generally heal readily.

KERATITIS [Gr. nepas, cornea)] ; INFLAMMA-
TION OF THE CORNEA: Results from injuries,
exposure, constitutional disease, malnutrition, in-
flammation of adjacent parts, etc. It may in-
volve part or whole of the membrane. It leads
to vascularization, cell proliferation, and suppu-
ration, each of these phenomena being more or
less prominent, according to kind of inflammation
present. Attended by impaired vision, ciliary ir-
ritation, zone of fine vessels around corneal mar-
gin, pain, photophobia, lachrymation, contraction
of pupil, and conjunctival congestion. Cornea is
turbid and swollen; if ulcerated, it becomes
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thinned, or ruptures, and allows deeper parts to
prolapse or escape. If thinned or softened it
may bulge forward from intra-ocular pressure,
forming staphyloma (p. 127). After recovery,
indelible opacities and alterations of curva-
ture may remain, with corresponding loss of
vision. In treatment of acute corneal inflamma-
tion, it is cardinal rule o awvoid all irritants and
caustics, and to pay special attention to hygiene
and general health. Atropine, shade, and rest of
eyes are always proper. Cold and leeches may be
tried if symptoms are very acute. When disease
does not improve under above plan, or becomes
chronic, the proper treatment requires special ex-
perience. Where there is great photophobia and
spasm of the orbicularis, the cold douche (p. 76),
forcible stretching apart of lids, canthoplasty,
insufflation of calomel, ointments of mercury, etc.,
are employed.

Vascular keratitis ; Keratitis vasculosa: Charac-
terized by superficial infiltration and grayish
cloudiness of cornea, with network of vessels
traversing affected region. Epithelium may be
shed, causing superficial ulceration and great
pain from exposure of nerves. Under favorable
circumstances tends to recovery. May run into
one of other forms or be combined with them.
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Phlyctenular keratitis: Characterized by phlyc-
tenules in superficial layers of cornea, like those
of phlyctenular conjunctivitis; and often associ-
ated with latter disease. Phlyctenules appear as
inflammatory nodules, singly or in groups, on
any part of cornea, but most often at margin;
may be surmounted by vesicles which burst and
leave small ulcers, or ulcers may result from loss
of tissue of nodule without formation of vesicles.
When eruption is limited, attendant congestion
is partial; a triangular network of vessels is seen
running toward phlyctenule, its base toward retro-
tarsal fold and its apex at phlyctenule, if this is
at edge of cornea. If phlyctenule lies some dis-
tance from edge of cornea, apex of triangle ap-
pears cut off at latter—a space of clear tissue
intervening between it and phlyctenule. If dis-
ease is severe, vascular keratitis may supervene,
vessels extending upon cornea quite up to phlyc-
tenule. Pain and photophobia generally marked;
latter symptom often being out of all proportion
to amount of inflammation. Secretions from eye
irritate and excoriate parts over which they flow.
Disease most common in weak, scrofulous, and
badly nourished children. May arise from irrita-
tions of ciliary nerves, either directly or through
fifth pair. Seen in conjunction with eruptions of
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herpes, eczema, etc., in course of trifacial nerve ;

*also with conjunctivitis and nasal catarrh. In
treatment, these eruptions and catarrhs should
receive special attention.

Interstitial, parenclhymatous, or diffuse keratitis :
Marked by cell proliferation in deeper layers of
cornea, causing swelling and diffuse cloudiness.
Latter usually extends from margin toward cen-
tre ; rarely the reverse; varies in degree from
slight haziness to dense opacity, as of ground
glass ; usually grayish ; may be thicker in some
parts than others, causing white or yellowish
patches. Surface usually loses its polish, and as-
sumes dull, stippled appearance from loss of epi-
thelium. Vessels may appear in substance of
cornea, running from margin toward centre.
May be so numerous as to cause bright red color,
like extravasated blood. Very little tendency to
ulceration. Apt to be tedious, but after duration
of many months cure may be complete. Has
been specially described by Mr. Hutchinson [Lon-
don] as occurring, together with flat face, notched
teeth, coarse, pallid skin, etc., in inherited syphi-
lis. It is thought by some [Callan, New York]
that this disease occurs also in the course of ac-
quired syphilis as well as hereditary. If this be
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so, it is at least rare. Acquired syphilis rarely if
ever invades the cornea.

Suppurative keratits: In this form inflamma-
tory infiltration becomes changed into pus, which
appears as yellow opacity in corneal tissue. The
suppuration may be limited, or the entire cornea
may be changed into yellow, necrosed mass. If
suppuration is enclosed by corneal tissue it forms
an abscess ; if superficial, an wlcer. Sometimes
the pus sinks down between layers to lower mar-
gin of cornea, presenting appearance called onyz
[Gr. ovvE, nail], or unguis [Lat. for nal], from
resemblance to lunula of finger-nail. If pus
breaks through into the anterior chamber, it forms
hypopyon (p. 159). By oblique illumination, and
looking at cornea in profile, it is generally easy to
distinguish between onyx and hypopyon. Some-
times both coexist. Suppurative process may be
attended with vascularity and very acufe symp-
toms, or there may be no vessels and little or no
irritation. Latter form specially dangerous from
rapid death and sloughing of tissue. Abscesses
may be absorbed or burst open, or pus may un-
dergo fatty or chalky degeneration, leaving dense
opacity. 'When abscess opens, an ulcer results.
Ulcers also occur superficially without precedent
abscess. They are of variable size, shape, and
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depth, and dangerous according to situation and
course. A very dangerous form is the crescentic
marginal ulcer, which shows tendency to encircle
the cornea and cut off nutrition of central parts.
In small ulcers, extending to Descemet’s mem-
brane, latter may bulge forward through ulcer
like a vesicle, forming keratocele, or hernia of cor-
nea. Perforation generally follows. Larger ul-
cers frequently lead to staphyloma (p. 127). If
ulcer goes on to perforation, there is sudden es-
cape of aqueous humor, which is apt to carry iris
forward into wound, where it may become firmly
adherent during healing of ulcer, forming what
is called anterior synechie [Qr. 6vv, together, and
exw, to hold]. 1If perforation is large, iris may
protrude through it, and become adherent around
its edges, leaving staphyloma (p. 127). Some-
times after healing of ulcer, reaccumulation of
aqueous humor and action of pupillary muscles
are sufficient to tear loose the adhesions of iris,
and allow it to fall back into proper place. Lens
may also be carried forward with the iris against
the perforation, and when it returns to its position
it is apt to carry with it some inflammatory de-
posit on its anterior capsule, forming anterior
capsular cataract. Adhesions of iris and lens to
posterior surface of the cornea may be so exten-
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sive and firm that ant. chamber is never re-estab-
lished. Where sloughing of cornea is very exten-
sive or total, escape of lens and vitreous, and
atrophy of globe, may result.. Ulcers may be
filled up by transparent tissue and heal, without
leaving trace. Slight, superficial cloudiness may
remain, which gradually clears up ; or perma-
nent, white, tendinous cicatrix may be left. Dur-
ing healing process, vessels appear running over
cornea to ulcer. Suppurative inflammation may
result from same causes as other forms. It is a
dreaded result of operations involving corneal in-
cision, especially in the old and feeble. Bruised
and lacerated wounds apt to cause it. It is also
one of the dangers of severe conjunctivitis. Oc-
curs in paralysis of fifth pair, as neuro-paralytic
ophthalmia. Such - paralysis renders cornea an-
wsthetic, hence insensible to action of external ir-
ritants, and seems also to exercise bad influence
upon its nutrition.

Treatment includes ordinary remedies for kera-
titis (p. 117). Special cases call for special means.
It is not customary to evacuate pus except in hy-
popyon. Evenlarge hypopyon is often reabsorbed.
It is often essential to keep intra-ocular pressure
reduced. TLis is done by paracentesis or iridec-
tomy. Paracentesis may be repeated frequently.
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Hot fomentations are often useful, especially in
asthenic form, where there is danger of rapid
death of tissue. In neuro-paralytic form it is
necessary to protect cornea by bandage. Indeep
ulcers it is better to perform paracentesis through
their base than to allow spontaneous perforation.
In indolent superficial ulcers Saemisch’s opera-
tion sometimes succeeds.

Pannus (Lat. pannus, a cloth) is, strictly
speaking, a non-inflammatory, superficial, vas-
cular- opacity of cornea—a neoplastic formation
left by preceding inflammation. The term, how-
ever, is also applied to acute and chronic vascu-
lar keratitis, where formation of new tissue is
still in progress. Disease may involve part or
whole of cornea. Slight grade is called pannus
tenuts, severe one pannus crassus (p. 112). Inex-
treme degrees cornea may have red, fleshy ap-
pearance. Disease may continue for months or
years without marked change. Complete cure
may occur, but is rare. As a rule, opacities are
left, and sometimes cornea is completely covered
by thick, dry, tendinous membrane. May become
thinned and bulge forward. The most frequent
cause of pannus is trachoma ; and corneal surface
may then present granulations like those on lids.
It may be traumatic from long-continued irrita-
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tion, such as that from foreign bodies, inverted
cilia, exposure to atmosphere, etc. Treatment
aims, after removing cause, to hasten resolution
of opacity. For this, irritant powders and oint-
ments are used if no inflammation exists.
Sometimes remedies lose their effect and mustbe
changed or intermitted. As last resort in despe-
rate cases, inoculation with blennorrhceal matter
may be tried. This produces severe purulent in-
flammation, under which pannus may clear up.
Best pus to use is that from ophthalmia neo-
natorum. A drop of this may be applied to eye,
and in a few hours purulent conjunctivitis usually
results, which is allowed to run its course un-
checked. Inoculation only admissible where
whole cornea is involved in high grade of pannus ;
and greater the vascularity, better the chances of
success. Ulcers contra-indicate operation. Where
fellow-eye is sound, it must be hermetically
closed. Inveterate cases sometimes treated by
operation of Syndectomy, which consists in remov-
ing a strip of conjunctiva and subconjunctival
tissue all around edge of cornea, so as to cut off
blood supply from latter. As has been already
said, the use of jequirity probably offers more
in inveterate cases of pannusthan any other form
of treatment. (See Trachoma.)



CORNEAL OPACITIES. 126

OpAcITIES are frequent result of corneal in-
flammations with cicatricial deposit. Practically,
divided into superficial and deep, former affecting
epithelial layer, latter the parenchyma. TFaint,
superficial opacity called nebula [Lat. for fog];
thick, dense one, leucoma [Gr. Aevxos, white].
Cicatrix, combined with prolapse and adhesion
of iris, is called leucoma adherens. White, chalky-
looking incrustations may result from metallic
deposit, as where lead lotion has been applied to
an ulcerated cornea (p. 78). Opacities impair
vision according to situation and according to
alteration of curvature accompanying them.
May necessitate constant straining for vision of
small objects, leading to myopia and strabismus.
If they prevent distinct retinal impressions, eye
may become amblyopic from disuse (?) and de-
viate outward (p. 174). In children, may cause
nystagmus. Many opacities disappear spontane-
ously, especially in young, healthy subjects. As
a rule, the more recent and superficial the opacity
the better the chance of its removal. Irritants,
such as calomel, are used to assist absorption by
exciting hyper@mia and increased tissue change.
Lead deposits are sometimes scraped off with
knife in the hope that resulting ulcer will be filled
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up with transparent tissue. Where opacities re-
sist all treatment and obstruct vision, one of the
operations for artificial pupil may be performed.
The new pupil should be made opposite part of
cornea that is most transparent and of most cor-
rect curvature. Where small part of clear cornea
remains over pupil, vision may often be improved
by stenopaic spectacles [Gr. Grevos, narrow, and
omn, hole], which cut off lateral, diffused rays of
light. They are made of metal or ground-glass
plates with small central slit or hole. They con-
tract visual field greatly and can only be used for
close work. Unsightly white opacities which
cannot be removed are sometimes tattooed with
India ink for cosmetic effect. Operation is done
with number of fine needles bound together on
a stick so that points project evenly ; thick paste
of India ink is spread over opacity and pricked
into its superficial layers by needles, as in ordinary
tattooing. [Diffuse cloudiness of cornea some-
times results from derangement of corneal ele-
ments by increased intra-ocular pressure. In
certain diseases, such as serous iritis, irido-choroi-
ditis, etc., fine punctate opacities are deposited on
its posterior surface] (p. 132).

CICATRICIAL STAPHYLOMA [Gr. Graguly,
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bunch of grapes] : Generally the result of ulcera-
tion. The floor of corneal ulcer is very apt to
yield and bulge forward from intra-ocular pres-
sure. During (healing process, bulging part is
covered over with cicatricial tissue, and bluish-
white protrusion, or staphyloma, is left. To this
the iris may be partially adherent posteriorly.
Or, if perforation occurs, iris may prolapse, close
the wound, protrude through it, and form a basis
for the cicatricial deposit. Staphyloma may be
partial or total, involving whole cornea. If par-
tial, tendency is to increase. The lens may re-
tain its position, or fall forward and press against
post. surface of protrusion. Walls of staphyloma
may be very thin and may burst, or may gradu-
ally thicken from fresh inflammatory deposit.
Repeated attacks of inflammation and ciliary irri-
tation may occur, and lead finally to sympathetic
trouble, especially where iris is involved and in
state of constant tension. Staphyloma some-
times results from wounds of cornea and from
cataract incisions. In partial staphyloma, treat-
ment aims to prevent further progress, to reduce
protrusion already existing, and to improve vi-
sion. Repeated paracentesis, with methodical
use of pressure bandage, or iridectomy followed
by pressure, may succeed. In very extensive or
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total staphyloma, splitting or excision may be
performed—Ilens being also removed. Splitting
is done by passing knife through the long diame-
ter of tumor and allowing edges to fall together
and unite, with view to producing flatter cica-
trix. Quite a piece of the edges of wounds
should be cut off. Euwcision is performed by cut-
ting tumor off at its base and allowing edges of
wound to collapse and cicatrize. Critchett’s

- operation [Critchett, London, 19th cent.] consists
in passing several curved needles armed with silk
through base of tumor, and cutting latter off
just in front of them. Needles are then drawn
through and sutures tied so as to unite edges of
wound and form flat stump for artificial eye.
This operation is dangerous from risk of sympa-
thetic ophthalmia if needles go through ciliary
region. Enucleation often preferable; always
indicated where there is so much ciliary irritation
as to endanger fellow-eye.

ConicaL CorNEA; KERATO-cONUS, is a cone-
shaped staphylomatous protrusion of cornea
whose cause is not well understood. Cornea is
thinned and less resistant, but intra-ocular pres-
sure is generally not increased and is sometimes
below normal. The affection comes on, as a
rule, very slowly, and without pain or irritation ;
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may remain slight or advance to high degree, in
which case the apex becomes extremely thin and
is apt to be clouded ; but it never bursts, ex-
cept from violence. First thing noticed by pa-
tient is impairment of vision, as eye becomes
myopic from lengthening of axis, and astigma-
tic from irregular curvature of cornea. In high
grades, astigmatism causes great distortion and
reduplication of images. Slight grades are often
overlooked ; high degrees may be easily seen, es-
pecially in profile. If the eye is illuminated by
the ophthalmoscope, a central red reflex is seen
surrounded by a dark ring, outside of which is a
second bright red ring. By throwing light from
different angles, side of cone opposite light is
seen in shadow. If fundus is examined, every-
thing appears distorted. Zreatment unsatisfac-
tory. Little improvement of vision from glasses.
Stenopeic slit occasionally of use. All straining
of eyes must be avoided. Operative treatment
comprises iridectomy, iridodesis, trephining, and
Graefe’s operation, which consists in removing
superficial flap from apex of coneand cauterizing
part a few times with nitrate silver, so as to pro-
duce a shrinking cicatrix and so flatten protru-
sion.

KERATO-GLOBUS ; HYDROPHTHALMIA ; BUPH-
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THALMOS [Gr. Bovs, an ox, and opSalduos,
eye] : Is uniform spherical bulging of entire
cornea and neighboring part of sclerotic, gene-
rally. associated with increased size of anterior
chamber and tremulous iris and lens. Condition
generally congenital. It may appear after in-
flammation. The cornea may remain transpa-
rent or become cloudy, especially at margin. It
causes great impairment of vision, changes in
deeper tissues, and often ultimate blindness.
Treatment of little use. Iridectomy seems to do
most good.

FistuLa oF CorNEA: May result from wound
or small perforating ulcer, and is very difficult of
cure. Aqueous continually drains away, and
eye is kept irritated. Treatment comprises atro-
pine; touching fistula with nitrate silver ; bruis-
ing its edges with fine forceps to excite healing ;
compress bandage; iridectomy, etc.

SCLEROTIC.

EPIsCLERITIS appears as a dusky red swelling
on sclerotic near edge of cornea, oftenest on tem-
poral side. Simulates phlyctenule, but shows no
tendency to ulcerate or suppurate. May be dull
pain with ciliary irritation and tenderness. Dis-
ease obstinate. Remedies for syphilis and rheu-
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matism, and atropine or pilocarpine locally and
hypodermically for constitutional effects, are most
useful.

SrapayLoMA of the sclerotic generally results
from inflimmations which weaken tissue so that
it yields before intra-ocular pressure. May be
anterior, between cornea and equator, or poste-
rior, around optic nerve. Anterior staphyloma
has dirty bluish color from choroid shining
through it, and is of variable size, sometimes in-
volving whole front of eycball. Where tumor is
small, iridectomy or paracentesis, with pres-
sure, may be tried to check further progress.
May be cut off in same manner as corneal sta-
phyloma. If very extcnsive, may be necessary
to remove eye. Posterior staphyloma generally
occurs in myopic eyes (p. 140).

Wounbs of sclerotic are dangerous according
as they implicate neighboring tissues and allow
contents of eye to escape. Small wounds may
heal readily. Cleanly cut wounds may be united
by fine suture, any protruding choroid or vitre-
ous being cut off by scissors.

IRIS.

SiMpLE WounDs may heal readily or set up
iritis. A severe blow upon eye sometimes causes
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iris to rupture at its circumference—coredialysis
[Gr. o0pn, pupil, and SiadvG1s, rupture], or
irido-dialysis, forming a secondary pupil, which
usually remains permanent.

ForeieN Bobpies: Best way of removing one
is by excising portion of iris in which it lies.

PROLAPSE OF Iris is a frequent result of per-
forating wounds of cornea (p. 121). If prolapsed
tissue cannot be replaced it may be cut off, or
treated by repeated puncture with needle, fol-
lowed by compress bandage, in hope of keeping
tumor collapsed and allowing edges of wound to
heal over it. Atropine should be frequently ap-
plied. (See p. 717.)

IRrITIS ; INFLAMMATION OF THE IR1s: Caused
by injuries, cold, syphilis, gonorrhcea, rheuma-
tism, extension of inflammation from other parts,
etc. Conjunctiva is suffused, and rosy zone of
fine subconjunctival vessels appears around cor-
nea, radiating in parallel lines from its margin.
Iris appears dull, blurred, and discolored (light
iris becoming greenish, and dark one brownish-
red), and its movements are sluggish. This is
caused by hyper@mia and plastic effusion. Dis-
coloration partly caused also by turbidity of
aqueous humor from admixture with lymph or
pus. Pupil contracted and its edges may be-
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come glued by exudation to ant. capsule of lens.
Such adhesions are called posterior synechie [Gr.
6vv, together, and exa, to hold.] ‘rhey may not
be detected until atropine is applied, when pupil
dilates irregularly and shows adhesions at one or
more points. When whole circumference of pu-
pil is thus adherent, condition is called exclusion
of the pupil. When exudation encroaches upon
area of pupil, condition is called occlusion of the
pupil. In syphilitic iritis yellowish-red nodules,
analogous to gummy tumors, may appear upon
surface of iris. Sometimes exudation is chiefly
serous; intra-ocular tension is increased; there is
less tendency to synechise ; pupil is dilated, and
there is often a deposit of lymph particles on
post. surface of cornea. Condition is then called
serous vritis, Descemetitis, or aquo-capsulitis, Pain
in iritis variable; may be very severe, and extend
over forehead, temple, and side of nose (cilzary
newralgia), or may be entirely absent. Photo-
phobia and lachrymation not always severe. Vi-
sion always impaired. From close connection
between iris, choroid, and ciliary body, inflam-
mation readily extends from former to latter, and
vice versa. If, during iritis, ciliary body be-
comes involved (¢rido-cyclitis), there is great ten-
derness over ciliary region—a symptom not pre-
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sent in simple iritis. If choroid becomesinvolved
(¢rido-choroiditis), symptoms are all more serious ;
vitreous is clouded, and there is loss of vision
and contraction of field not explained by iritis
alone, This condition is most common in eyes
which have suffered several attacks of iritis,
leaving behind extensive synechiee. Where cor-
nea and iris are both inflamed, disease is called
kerato-iritis. If synechie are left after iritis, iris
isimpeded in movements and constantly dragged
upon by adhesions; free communication between
the anterior and posterior chambers is inter-
rupted, and natural balance of pressure de-
stroyed. This condition tends to keep up chronic
irritation and to cause frequent relapses, which
may finally destroy eye.

Treatment : Perfect rest of eye and protection
from light. Chief remedy is atropine. This
keeps pupil dilated and away from lens, so that
adhesions cannot form; puts inflamed tissue at
rest by paralyzing its muscles; contracts blood ves-
sels and lessens tension. Its action is resisted in
inflammation, and a strong solution should be
used (2 to 6 grs. 1o ounce). This may be applied
at intervals of a few minutes until full dilatation
of pupil is obtained, which should then be kept up
by 2 to 4 gr. solution several times a day—even



IRITIS. 135

.. some days after inflammation has subsided.
Even where adhesions have already formed, atro-
pine may cause them to be stretched and broken,
if they are not too firm. When there is increased
tension and great irritation, atropine may pro-
duce no effect until a paracentesis of cornea has
been performed ; and this is always indicated in
such a condition, and may be repeated several
times if beneficial. Sometimes atropine acts bet-
ter after the patient has been brought under the
influence of mercury. If atropine produces poi-
sonous effects (p. 78) it must be stopped at once.
Leeches and hot fomentations are generally use-
ful where attack is very acute. Xssential to give
anodynes enough to quiet pain. In syphilitic
iritis, and in other forms where there is great
tendency to plastic effusion, patient may be
brought promptly under mercury—preferably by
inunction—and iodide of potash may be given at
same time. Some cases, however, will recover
without constitutional treatment, if the atropine
acts efficiently. Cocaine in a 2 or 4 per cent.
solution, instilled five to eight times a day,
is a valuable adjuvant to atropine in the treat-
ment of this discase.

Mypriasis [Gr. uvdos, moisture ; because in-
crease of fluids causes pupil to dilate?]; DiLATA-



136 DISEASES OF IRIS.

TI0N OF THE PupiL: Chief causes are increased
tension, paralysis of third nerve, irritation of sym-
pathetic, disease of optic nerve and brain, action
of certain drugs, such as hyoscyamus, belladonna,
and stramonium. Mydriasis generally confined
to one eye, and may be uniform or partial. When
not caused by drugs, pupil not dilated to maxi-
mum and has sluggish action.

Mrosis [Gr. pvw, to close]; CONTRACTION OF
THE PuPIL: Caused by irritation of branch of
third nerve supplying sphincter of pupil, by pa-
ralysis of sympathetic filaments to dilatator of
pupil (such as occurs in spinal lesions), by con-
stant work at minute objects(as in watchmaking),
by certain drugs, such as calabar bean, opium,
etc. Treatment of mydriasis and myosis depends
on cause.

Hrepus [Gr. iwmos, horse?] is chronic spasm
of iris causing rapid, alternating contraction and
dilatation of pupil, independent of stimulus of
light. Generally associated with nystagmus.

Irmoponesis, or TREMULOUS IRr1s [Gr. zpz5,
and Sovew, to tremble], is marked by trembling
of iris when eye is moved about. Caused by loss
of support of crystalline lens from whatever
cause.

Cysts oF Imrrs: Rare, and generally result of
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some injury. Appear as transparent vesicles on
surface of iris, attached by broad base or pedicle.
The best treatment is to excise portion of iris to
which cyst is attached.

CoNGENITAL DEFECYS comprise Irideremia
[Gr. 7p25, and epnuos, wanting], or absence of
iris; Coloboma [Gr. xodofSwma, mutilation], or
cleft iris; Corectopia [Gr. xopn, pupil, and exro-
wos, out of place], or eccentric position of pupil ;
and Polycoria [Gr. moAvs, many, and xopn, pu-
pil], or multiple pupil.

CHOROID.

RUPTURE oF THE CHOROID may result from
blows upon the eye, with or without laceration
of other tunics. Accident generally followed by
hemorrhage and inflammation, with correspond-
ing impairment of vision. The blood may be
confined to choroidal stroma itself, or penetrate
between it and sclerotic or retina, or into vitreous
humor. Choroidal h@morrhages seen with oph-
thalmoscope appear as uniform red patches,
lacking striation and feathery edges of extravasa-
tions into fibre layer of retina. Sometimes reti-
nal vessels may be seen running over them.
Rupture, if seen at all, appears as pale, irregular
streak, with dark edges, from pigment and extra-
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vasated blood. In some cases, blood is absorbed,
wound heals, and good recovery results. Treat-
ment consists in keeping eye quiet and promoting
absorption of blood by such means as cold dress-
ings, compress bandage, and leeches to temple.
CHOROIDITIS ; INFLAMMATION OF CHOROID:
Rarely independent, but usually associated with
' inflammation of iris, ciliary body, or retina.
Disseminated or exudative choroiditis :  Marked
by circumscribed, yellowish spots of exudation
on surface and in stroma of choroid. Retinal
vessels may be seen running uninterruptedly over
them, and intervening tissue appear healthy.
Exudations often appear first at periphery of
fundus, and advance toward centre. May in-
crease in size and coalesce, forming larger
patches. Vitreous often contains opacities, and
the retina may suffer atrophy from pressure of
exudation, When exudations are absorbed, cor-
responding portions of the choroid become atro-
phied, allowing sclerotic to shine through and
forming glistening white spots. Borders of these
spots are black from collections of pigment, and
blood vessels are often seen running across them.
Vision is impaired, and field contracted and in-
terrupted by scotomata. Disease often due to
syphilis. Treatment : Rest of eyes, and protec-
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tion from light by blue glasses. In both syphili-
tic and simple forms mercury and iodide of pot-
ash are beneficial, combined with tonics if
necessary  Eyes may be leeched occasionally, if
patient is not angmic.

Suppurative choroiditis ; Panophthalmitis ; In-
JSlammation of all the tissues of the eye: Usually
results from injuries, especially from foreign
body; from operations; suppurative inflammation
of cornea and iris; metastasis during typhus,
cerebro-spinal meningitis, pneumonia, puerperal
fever, pyzemia, etc. Isa most acute and violent
suppurative inflammation, involving whole eye.
Lids and conjunctiva swollen, red, and cedema-
tous ; cornea cloudy ; aqueous turbid ; iris pushed
forward ; pupil dilated or blocked with lymph ;
vitreous, retina, and uveal tract infiltrated with
pus; tension increased and globe very painful
and tender. Disease, as a rule, ends in total de-
struction of eye and atrophy of globe. Zreat-
ment : Cold and leeches at first ; atropine; can-
thotomy to relieve pressure of lids; paracentesis
to relieve tension and give exit to pus. Poultice
sometimes to quiet pain and hasten suppuration.

A serous form of choroiditis sometimes occurs
in connection with serous iritis. Symptoms of
inflammation may be very slight, but vitreous
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and aqueous are cloudy, obscuring fundus and
impairing vision, The tension varies, but may
increase to such an extent that glaucomatous
symptoms appear. When media clear up, no
changes may be apparent except posterior polar
cataract. Treatment: Rest; blue glasses; atro-
pine ; leeches; paracentesis or iridectomy if ten-
sion is much increased.

8elerotico-choroiditis posterior ; Sclerectasia pos-
terior; Posterior staplyloma : Eiongation of post.
half of eye, with stretching, inflammation, and
atrophy of choroid and retina. The precise eti
ology is disputed. Occurs commonly in highly
myopic eyes, leading to still further increase of
myopia. Occurs rarely in hypermetropia. Pre-
disposition seems to be congenital, and exciting
causes to be strong efforts of accommodation
and convergence for near vision, and continued
hyperemia of posterior scleral zone. May be
stationary or progressive. In the former case
the ophthalmoscope shows more or less regularly
shaped crescent at outer edge of optic disc (or a
zone extending nearly or quite around disc) of
glistening white color, from sclerotic shining
through the atrophied choroid, and with edges
well defined ‘and fringed with pigment; retinal
vessels are seen running over it; myopia does not
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increase, and eye is not painful or irritable. But
if affection is progressive, inflammatory symp-
toms are added ; edges of crescent are congested
and blurred ; additional white patches appear
about it and unite with original one ; vitreous
becomes turbid ; myopia increases; eye is irrita-
ble and vision impaired. Glaucoma, detachment
of retina, or choroidal heemorrhages may super-
vene. Sometimes crescentic atrophy of choroid
occurs without any staphyloma of sclerotic.
Treatment: In active form, complete rest of
eyes; blue glasses; avoidance of all causes of
congestion; cold douche; leeches; atropine, etc.
(Vide Myopia.)

Tumors oF CHOROID : Chiefly varieties of sar-
coma. First appear as small nodule, which may
increase till it fills globe, bursts through cornea,
and appears externally as ulcerated, bleeding
surface. In their progress they may cause in-
creased tension, and may thus be mistaken for
glaucoma. They tend to recur and to invade
neighooring tissues. Treatment : Enucleation of
eye as soon as tumor is detected. If orbital tis-
sue is affected, as much as possible should be re-
moved, and remaining surface cauterized.

TuBERCLES IN CHOROID : Occasionally found
in acute tuberculosis, Appear as minute, cir-
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cumscribed, rose-colored or whitish spots, and
produce little or no loss of vision.

DEerosiTs OF BoNE IN CHOROID: Sometimes
found in eyes which have been long atrophied.

CoroBOMA OF CHOROID generally coexists with
coloboma of iris and ciliary body. There is usu-
ally bulging outward of corresponding part of
sclerotic. 'With ophthalmoscope it appears as
white cleft in fundus, with well-defined brown-
ish edges, running from ciliary region toward
disc. Retinal vessels may run straight across
the white line, or be seen dipping into bulging
portion of sclerotic.

CILIARY BODY.

CycriTis [Gr. xwwmdos, circle]; INFLAMMA-
TION OF CILIARY BODY : Generally arises in con-
nection with iritis and choroiditis, but may also
come from injury. Diagnostic symptom is pain
over ciliary region, especially when thisis pressed
upon. Also, zone of ciliary injection around
cornea; photophobia and lachrymation; enlarge-
ment of veins of iris; increase of tension; turbid-
ity of aqueous and vitreous; loss of accommoda-
tion and impairment of vision. Exudation may
be serous, plastic, or purulent. Zrauwmatic eycli-
tis, caused by wounds in ciliary region, foreign
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body in eye, dislocated lens, etc. 'May result in
fatal suppuration and atrophy of the globe in
spite of every precaution, and may also cause
sympathetic inflammation of the other eye.
Leeches, hot or cold applications, and atropine
may be tried, but if disease progresses unfavor-
ably removal of eye is advisable, to insure safety
of other one. Cyclitis occurring in course of
iritis or choroiditis requires same treatment as
those affections, and may recover perfectly.

RETINA. i

HyperaMmIA is caused by prolonged exposure
to bright light ; by fine work, especially where
there is refractive defect ; and by inflammation.
Fundus looks too red ; papilla pinkish, and its
outlines indistinct ; arteries may be a little en-
larged, and smaller branches more numerous
than usual, and veins generally pulsate. Eye is
irritable, easily fatigued, and dreads light. In-
dications are to remove cause, put eye at rest,
and protect it by blue glasses. Leeches and cold
douche may be useful.

Puassive venous congestion occurs from any ob-
struction to outflow of venous blood. Veins ap-
pear large, dark, tortuous, and pulsating.

HYPERASTHESIA OF THE RETINA : When not
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dependent on inflammation, is most commonly
caused by straining of eyes in fine work, by expo-
sure to very intense light, etc. The patient is un-
able to use his eyes, owing to dazzling sensations,
phosphénes, morbid persistence of retinal impres-
sions, lachrymation, spasm of orbicularis, and
ciliary neuralgia. Very rarely with these symp-
toms there is nyctalopia [Gr. vvE, night, and
oyns, wision], or the power of reading, etc., by
very faint light. Otherwise, the eyes may appear
perfectly normal. The treatment consists in rest
of eyes, blue glasses, tonics, allaying of all ner-
vous excitement, etc. If there is a refractive de-
fect, it should, of course, be corrected.

ANESTHESIA OF THE RETINA is a blunting of
the retinal sensibility without any perceptible
organic change. Most common causes are pro-
longed exposure to intense light, lightning-stroke,
concussion of eye or head, disuse of eye (as in
squint), neuralgia of fifth nerve, and old age.
Distinctness of vision is impaired, especially in
feeble light—hemeralopta [Gr, nuepa, day, and
oys, vision]. Treatment must depend on cause.
Perfect cure often results. In anssthesia from
disuse, systematic exercise in reading with affected
eye is often beneficial (?)

RETINITIS ; INFLAMMATION OF RETINA:
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Caused by severe exposure to bright light or fine
work ; syphilis; Bright’s disease; extension of
inflammation from other tissues; embolism of
central artery ; injury, etc. Usually associated
with inflammation of optic nerve (neuro-retinitis).
May also be combined with inflammation of cho-
roid and vitreous. Generally affects connective
tissue primarily, and extends later, if at all, to
nerve elements. Inflammatory product infiltrates
tissue, and appears as exudation upon surface,
being evenly spread over it or collected into irre-
gular patches. Retina swollen and cedematous.
Tissue and vessels may undergo sclerosis, fatty
degeneration, and atrophy. Extravasations of
blood often occur ; most common in inner layers,
. but may extend to choroid or into vitreous ; may
be absorbed or changed into opaque, degenerated
mass ; when very extensive, condition is called 7e-
tinitis apoplectica. [Retinal apoplexy may also oc-
cur without inflammation, from injury or athero-
ma of vessels.] In retinitis of Bright’s disease
(retinitis albuminurica or nephritica) there islarge
amount of exudation, which soon becomes fatty,
in region of papilla, and also numbers of white,
glistening, stelliform spots scattered about ; and
hemorrhages are numerous. In retinitis, in
course of syphilis, there may be numerous white
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punctiform opacities, especially in region of ma-
cula, and hemorrhages are not likely to occur.
In retinitis of leucocythemia (retinitis lewcwmica)
there are round, yellowish-white patches, some-
times with red borders, strewn about periphery of
retina and near macula—formed from masses of
exuded white and red blood corpuscles ; fundus
has pale yellow tint, and arteries look pale and
bloodless. Suppuration of retina scarcely ever
occurs except in panophthalmitis.
Ophthalmoscopic appearances of retinitis are:
Opacity of retina, varying in degree from that of
fine mist or film to that of dense white patch of
exudation. Vessels are obscured the more the
opacity lies in inner layers. Disc looks blurred,
especially its edges. Arteries usually of normal
calibre, but veins distended and tortuous. Blood
extravasations appear as irregular red patches;
if ininner layers, among nerve fibres, they are
striated and have feathery edges; if in outer
layers, they appear more smooth and uniform.
Externally appearances of eye usually normal.
Vision impaired according to severity of inflam-
mation, and extent to which nerve elements suffer.
Sometimes it remains normal, when ophthalmo-
scopic appearances are very marked. A very
common complaint is that everything is seen
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through a mist or haze. Pain generally slight.
Disease may run acute or chronic course, and end
in recovery or in incurable atrophy and blindness.

Treatment : Complete rest of eyes. Blue glasses.
Special attention to general health. Leeches to
temple in acute stages. Small doses of mercury
sometimes act well.

Retinitis pigmentosa ; Pigmentary degeneration
of retina : Generally hereditary and associated
with other bodily defects. Begins in early child-
hood, and runs very slow course, usually affect-
ing both eyes. Often combined with post. polar
cataract. Characteristic ophthalmoscopic - ap-
pearance is a peculiar deposit of pigment scat-
tered over retina, appearing as irregular, stellate,
black spots, with branching processes (something
like bone corpuscles in form), and as small black
lines showing tendency to follow course of ves-
sels. Retinaand disc atrophied and vessels small.
Choroid also atrophied in some cases. There is
gradual contraction of visual field and increasing
torpidity of retina. About the first symptom no-
ticed is hemeralopia (p. 144). Treatment is usu-
ally of no service. Strychnia is recommended.

DETACHEMENT OF RETINA : Caused by effu-
sion of inflammatory material, blood, etc., be-
tween choroid and retina ; by loss of its support
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from diminution in bulk of vitreous; by elonga-
tion of eye, as in myopia ; by tumors beneath it ;
by concussion from blows on eye, etc. May be
partial or complete. With ophthalmoscope an
ordinary partial detachment appears as a tremu-
lous, bluish-gray sac projecting into .vitreous,
with retinal vessels bending over it, and sur-
rounded by red choroidal reflex. Very small de-
tachments may appear as fine gray streaks. In
total detachment no reflex can be obtained from
fundus at all. Symptoms complained of are
floating cloud before eye, metamorphopsia, and
loss of vision in part of field corresponding to de-
tachment. Thus if lower half of retina is de-
tached, upper half of field will be absent, etc.
Prognosis unfavorable. Tendency of detach-
ment is to increase. Only exceptionally it rup-
tures, or subjacent fluid is absorbed and retina
falls back into place and some degree of sight is
restored. Treatment chiefly expectant. Success
has been reported from keeping patient for long
time on his back, using hypodermic injections of
pilocarpine, and also from operation of passing
ncedle in through sclera and opening sac so as to
allow fluid to escape and retina to fall back into
place.

EmBorsM oF CENTRAL ARTERY OF RETINA :
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Causes sudden blindness without pain or irrita-
tion. Optic disc appears blanched, and retinal
vessels reduced in size and more or less bloodless.
Arteries may appear as small white threads;
veins small and irregularly filled. Soon retina
becomes opaque, except at fovea, which appears
as cherry-red spot from choroidal reflex. Condi-
tion ends in atrophy of nerve and retina, and is
irremediable.

EriLEPSY oF THE RETINA is characterized
by sudden dimness of vision, advancing from
the periphery of the field toward the centre, un-
til total blindness results, which la-ts generally
but a few minutes, and then completely disap-
pears. The attacks occur at variable intervals,
and affect one or both eyes. Condition is sup-
posed to be due to spasm of retinal vessels. It is
a rare disease.

Tumors OF RETINA: Glioma [Gr. ylia,
ylue] is composed of round, spindle-shaped, and
branching cells, with granular, intercellular sub-
stance, and originates in retinal connective tissue.
It occurs almost exclusively in young children,
and is often unnoticed until far advanced. Ap-
pears as bright, yellowish tumor projecting into
the vitreous. Surface vascular, and retina in
vicinity detached. Eye may look normal exter-
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nally and be painless, but vision is lost. As tu-
mor grows, it fills the globe, presses forward iris
and lens, bursts through cornea, and presents ex-
ternally fungous, bleeding surface, occasioning
great suffering. Excision of eye is only remedy.
Disease may recur in orbit or extend back to
brain.

CRYSTALLINE LENS.

CATARACT is an opacity of crystalline lens
caused by interference with its nutrition. May
thus result from senile involution ; debilitating
disease, such as diabetes; inflammation, espe-
cially of uveal tract, which cuts off blood supply
or extends to lens itself—phakitis [Gr. @aoS,
lens] ; or from injury. ZHErgotism has been ob-
served as cause, but precisc mode of action not
understood. In majority of cases cataract oc-
curs after 45. But it may occur at any age, and
is sometimes congenital. Many forms are de-
scribed, but great practical division is into (1)
Sofft or cortical cataracts, occurring below middle
age, and of soft consistence throughout. ()
Hard or nuclear cataracts, occurring after middle
age, and containing a dense nucleus. Opacity
generally begins at margin of lens and advances
as fine stripes or dots towards centre, until at last
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whole lens is opaque, and cataract is said to be
mature or ripe. Soft cataract usually progresses
rapidly, especially in children. After reaching
maturity it may undergo secondary changes ;
more fluid parts may be absorbed, and remainder
become small, shrivelled disc of fatty or chalky
consistence ; or fluid parts may increase so that
capsule is filled with milky liquid. A cataract
with fluid cortex and hard nucleus is sometimes
called a Morgagnian cataract. Traumatic cata-
ract is soft cataract following injury and develop-
ing usually with special rapidity. Most frequent
causes are wounds which perforate capsule and
allow the aqueous humor to reach the lens sub-
stance, which becomes soft and opaque, and may
swell to such an extent as to press upon neigh-
boring parts and excite dangerous inflammation.
In more favorable cases it may be wholly or par-
tially absorbed. Traumatic cataract may also re-
sult from simple concussion, without any rupture
of capsule. Partial cortical cataracts may occur,
and are often called capsular cataracts. They
are usually not due to changes in capsule, but to
changes in cortex near its inner surface. After
iritis or perforating ulcer of cornea, a deposit of
lymph is often left on the anterior capsule of lens
(p. 121) ; superficial lens matter just beneath max
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also suffer in its nutrition and become opaque,
while intervening capsule remains transparent.
This is called anterior central capsular cataract.
If it projects much above the capsule it is called
pyramidal cataract. An opacity of cortical sub-
stance lying upon post. capsule, or a deposit of
lymph upon latter from vitreous, is called poste-
rior polar cataract, and is much less frequent.
Sometimes a single layer of lens fibres becomes
opaque, while remainder retain their transpa-
rency. This form is called laminated, lamellar,
or zonular cataract, and is most common during
infancy and youth. It may remain stationary or
become complete. Nuclear, hard, or senile cata-
ract is distinguished by a hard central portion, or
nucleus, surrounded by a less dense layer of corti-
cal substance. As cataract progresses, the distinc-
tion between cortex and nucleus becomes more
and more evident, latter appearing as round cen-
tral patch of greater or less size and of yellowish
color. The progress is usually slow, years often
elapsing before cataract matures. Retrogressive
changes may occur, as in soft form. Soft cortex
may undergo absorption or fatty and chalky de-
generation, while nucleus becomes harder. The
capsule is then apt to become tough and adhe-
rent, The name black cataract has been applied
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toa very rare form, where the color of the lens
is very dark.

Symptoms: A fully formed cataract is easily
seen, as pupil is filled by grayish opacity. Inci-
pient or partial cataracts may be seen by oblique
illumination or the ophthalmoscope. If latter is
used, mirror only is employed, when, on illumi-
nating eye, any cataractous opacities appear as
black spots against red background. To insure
thoroughness, pupil should be dilated by cocaine.
Complete soft cataracts, when seen by oblique
illumination, present bluish-gray opacity slightly
denser at centre than at margin. In hard cata-
racts the opacity presents a yellow nucleus sur-
rounded by grayish cortex. In pure lamellar
cataract the opacity is uniform and sharply
marked off from transparent border and overly-
ing strata of lens. With the ophthalmoscope,
opacity appears as dark disc, and light shines
through it from fundus. Vision is impaired just
according to degree and situation of the opacity.
‘When cataract is congenital, or has developed in
childhood, the lack of vision may cause loss of
functional power of retina, or muscular derange-
ments, such as strabismus and nystagmus (p. 171).
In cataracts appearing after puberty these effects
are seldom seen.
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Treatment : Medicine accomplishes nothing
except in way of improving general health, and
so impeding progress of opacity. While cataract
is maturing, vision may be temporarily improved
by dilating pupil, by shading eye from light, or
by atropine. In partial cataracts which have be-
come stationary, operation for artificial pupil may
be performed to expose clear portion of lens.
Complete cataract may be removed by one of
several operations (p. 85). If degenerative
changes have occurred, removal of lens is more
difficult. Before operation, vision and visual
field should be tested ; for, if function of retina
has been lost, operation is useless and unjustifi-
able. Progress of cataract may be hastened by
opening capsule with needle, so that aqueous
humor may act upon lens. In traumatic cata-
ract from rupture of capsule, eye should be
treated with atropine and bandage, just asif a
needle operation had been performed. If lens
matter swells excessively, it should be evacuated
at once through corneal incision. The chief bad
results from extraction of cataract are suppura-
tion of cornea, iritis, irido-choroiditis, prolapse
of iris, and imperfect union of corneal wound.
After lens has been removed, the cornea is the
only refracting surface left, and strong convex
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glasses are needed to give acute vision, except in
rare cases where eye was very highly myopic be-
fore operation. As accommodation is lost, spec-
tacles give acute vision only at one distance, and
more than one pair is thus needed. Where lens
has been removed from only one eye, and other
is normal, spectacles cannot be used, because of
very different refraction of eyes. Still, eyes
sometimes adapt themselves to new conditions
and work fairly together.

Secondary Cataract is name applied to opaci-
ties which appear in area of pupil after lens has
been removed. ‘[Also applied to cataract follow-
ing another-disease of eye.] Opacities may be in
capsule or due to lymph deposit from iritis, or
to particles of lens matter left behind by opera-
tion. Capsule may cause impairment of vision by
becoming wrinkled, without being opaque. Ope-
rations for such secondary cataract consist in
tearing a hole in them by needles passed through
cornea, etc. (Seep. 88.) If thereis much lymph
in pupil, iridectomy may be necessary.

DisrLocaTioN oF LENS; EcroriA LENTIS [Gr.
&x, from, and roros, place]: This generally results
from injury, but it may be spontaneous and also
congenital from weakening of suspensory liga-
ment, May be complete or partial. In latter
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form, lens may be moved to one side, so that its
margin crosses area of pupil, or it may be
merely rotated on its axis. Iris tremulous where
support of lens is lost. The vision greatly dis-
turbed. Artificial pupil may be made in more
favorable place, or lens may be extracted, espe-
cially if it causes irritation. In total dislocation,
(1) lens may lie in anterior chamber. (2)In vitre-
ous. Isthen apt to act as foreign body, and may
cause sympathetic trouble. (3) Under conjunc-
tiva. This only occurs where heavy blow has
ruptured sclerotic, leaving conjunctiva intact.
In all cases of total dislocation, lens should be re-
moved at once if possible.

LENTICONUS, or CONICAL LENS, has been ob-
served.

VITREOUS HUMOR.

Fore1eN Bopres lodged in the vitreous usually
excite dangerous inflammation and may cause
sympathetic disease. Very rarely they become
encapsnlated and remain harmless for a long time.
Removal may be attempted, but is difficult.

The use of magnetshas been proposed [McKeown,
Belfast, Ircland, 1874] for removing pieces of
steel or iron from the eye. By this means such
foreign bodies have been extracted from the ante-
rior parts of the eye, as well as from the lens and
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vitreous humor. A powerful magnet is used, and
its end must taper to a small point, so that it can
be introduced within the eye. It is very useful
as a probe for exploring the wound for a piece of
metal which cannot be seen. Or it may be intro-
duced through an incision specially made for it.
By being moved about outside the eye it may
cause a piece of metal within to move, and it has
been thus used for diagnosis in doubtful cases.
A deflection of the magnetic needle has also been
observed to be caused by a piece of metal within
the eye [Pooley, New York].

HEMORRHAGE INTO THE VITREOUS is caused by
rupture of vessels from injury or disease. The
blood generally comes from choroid, and retina
is detached and ruptured. Sudden obscuration
of sight results. Small h@morrhages may be
seen with ophthalmoscope as dark, reddish
masses against red background. A very exten-
sive one renders vitreous so opaque that no re-
flex can be obtained from fundus. Blood may be
slowly absorbed, leaving only a few dark floating
opacities, and good vision be restored, especially in
young persons ; or the eye may be destroyed.

QrACITIES OF VITREOUS result from inflamma-
tion or heemorrhage, and cause annoying disturb-
ance of vision, appearing as black spots floating
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before eye. They are of various shapes—dark
dots, threads, membranes, etc. If eye is illumi-
nated from a distance of 12”7 by ophthalmoscope,
and then moved quickly in various directions,
opacities are easily seen floating about behind
lens. Sometimes opacity is diffuse, making fun-
dus appear hazy and indistinct. Z7reatment must
be directed to primary disease. Musce volitantes
[Lat. musca, a fly, and wvolito, to fly about], Myo-
desopia, are floating opacities often complained of,
not of serious nature, and occurring in perfectly
normal eyes. They appear usually as bright
beads floating through field when patient regards
a bright clear surface—such as a white wall, sheet
of paper, etc. They are due to the vitreous cells
and cannot be seen by the ophthalmoscope—which
distinguishes them from pathological opacities.
Only treatment is to quiet patient’s fears concern-
ing them and correct general health.

HyauiTis; INFLAMMATION OF HYALOID OR
Virreous Bopy, is usually secondary to inflam-
mation of surrounding tissues. The changes are
cell proliferation, fatty degeneration, connective-
tissue formation or suppuration, and become evi-
dent by opacity they cause. Inflammation may
be partial or complete. New formation may be
reabsorbed or remain permanently. The vitre-
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ous may degenerate and become fluid. This state
is called synchisis [Gr. 6vw, together, and yvais,
flowing], and may be diagnosticated, if there are
opacities, by the rapidity and freedom of their
movements. If cholesterine is present it appears
as sparkling crystals, and condition is called syn-
chisis scintillans [Lat. scintilla, a spark]. Fluid
v.treous is generally followed by shrinking and
atrophy, with falling forward of retina, etc. A
soft vitreous does not cause a soft globe if tension
is increased. Treatment of hyalitis is that re-
quired for primary affection.

CystICERCI have been found in the vitreous,
generally projecting from the deeper tissues.

PersisTENT HyArLorp ARTERY has been ob-
served as a dark, withered thread running part
or all of the way between optic disc and the pos-
terior pole of lens.

ANTERIOR CHAMBER.

HyporyYON [Gr. vmo, under, and wvos, pus] is
a collection of pus or lymph at bottom of ant.
chamber. Effusion may come from cornea, iris,
or ciliary body. May be reabsorbed, or, if not
too tenacious, may be evacuated by incision at
lower edge of cornea (see p. 82).

HypaMmiA [Gr. vmo, under, and aiua, blood]
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is an infusion of blood into ant. chamber, and may
result from wound of anterior part of eye, or from
simple blow without rupture of coats; or, very
rarely, it may be spontaneous. Best remedy is
compress bandage to keep eye quiet and hasten
absorption.

ForeEiGN Bopies sometimes lodge in anterior
chamber. They should always be removed, if
possible, through incision in cornea.

OPTIC NERVE.

Opric NEURITIS; INFLAMMATION OF THE
Orpric NERVE, is usually caused by extension of
inflammation from another part, or from pressure
upon nerve and obstruction to its circulation.
Occurs in connection with abscess, periostitis and
tumors of orbit, basilar meningitis, tumors of
brain, collection of fluid between sheaths of nerve,
ete. Is called ascending or descending, according
as it originates in eye and extends upward along
nerve, or wvice versa. Ophthalmoscopic appear-
ances are due to hyper@mia, exudation, and swell-
ing. In marked case, disc looks red, opaque, and
prominent, with margins very indistinct, giving
it a woolly appearance. Vessels are seen dipping
into swollen mass and partly obscured by it.
Veins distended, tortuous, and pulsating. This
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condition is called engorged papilla, stawungs pa-
pilla [Ger. stauen, to dam], or choked disc. Vi-
sion impaired, but often less so than appearance
of disc would indicate. Process usually ends in
atrophy of nerve and permanent loss of sight.
Neuritis generally associated with retinitis as
neuro-retinitis. Treatment varies with cause, and
this is sometimes beyond reach of any remedies.
Rest and blue glasses are always proper. Leech-
es, mercury, iodide and bromide of potash -ilo-
carpine, are of service in some cases.

ATrOPHY OF THE OPTIC NERVE results from
inflammation and from other disturbances of in-
nervation and nutrition, some of which are but
little understood. Seen with diseases of brain
and spinal cord; diseases of orbit; pressure on
nerve ; blood poisoning ; poisoning by quinine;
anemia, etc. Disc looks flat, opaque, and of
glistening white (white atrophy) or bluish-gray
color (gray atrophy), with its capillaries obliterat-
ed; may present a shallow excavation with slop-
ing edges, over which vessels run without any
abrupt curve. Retinal vessels may be small,
arteries appearing as fine threads. In some
cases, however, veins remain large and tor-
tuous, as in inflammation. Vision impaired; field
contracted and interrupted by scotomata ; color
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perception impaired. In exceptional cases, disc
presents appearance of advanced atrophy, and vi-
sion remains perfect or nearly so. 7'%e treatment
is adapted to cause and to general condition of
patient. Marked benefit sometimes obtained
from subcutaneous injections of strychnia, begin-
ning with gr. 5, and gradually increasing dose
until poisonous effect appears.

Tumors oF Opric NERVE have been ob-
served, but are very rare.

OprAQUE Opric NERVE FIBRES appear when
medullary sheaths are retained for a certain dis-
tance, instead of being lost at lamina cribrosa as
they normally are.” Most common form under
which they appear is as an irregular, white, stri-
ated opacity with feathery edges, projecting from
margin of disc for a short distance into retina.
Retinal vessels may or may not be hidden by it.
Disc and all other parts of fundus look natural,
and vision is not impaired except by a slight en-
largement of normal blind spot. These facts
serve to distinguish opaque fibres near disc from
an exudation in that region.

AMAUROSIS.

AMAUROSIS [Gr. anavpow, to render obscure]
and AMBLYOPIA [Gr. aufBAvs, dwll, and i,
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eye] are names which were formerly much used
to denote the various conditions of blindness, be-
fore the diagnosis of ocular disease was as exact
as it now is. As they convey no definite idea of
the nature of the disease, they are objectionable
wherever a more exact term can be used. The
term amblyopia is still found convenient to desig-
nate certain conditions of impaired vision where
no organic changes can be seen to account for
them. Vision is often thus defective where eye
has been long disused, as in strabismus—ambly-
opia from disuse, or ex anopsia [Gr. ava, without,
and ow15, vision] ; in ansgemia from severe illness
or hemorrhage—anemic amblyopia ; in alcohol-
ism—amblyopia potatorum [Lat. potator, drinker];
in uremia ; lead poisoning ; from excessive use
of tobacco ; from exposure to prolonged glare, as
in snow blindness, and hemeralopia ; from irrita-
tions of fifth nerve, as in neuralgia, etc.; from
excessive useof quinine.

So-called toxic amblyopie, from excessive use
of tobacco or alcohol, or both, have no very dis-
tinguishing marks in the eye itself, except that a
central color scotoma (for red) exists {Hutch-
inson, London]. Quinine amaurosis is distin-
guished by general regular limitation of the
visual field, paleness of the optic papilla, de-
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crease in size of the vessels. When recovery
oceurs, the limitation of the visual field is likely to
remain and the patient have only telescopic vi-
sion. It is a rare disease [Roosa, Knapp, Grue-
ning, New York].

Treatment consists primarily in removing any
supposed local or general cause. Hypodermic
injections of strychnia (p. 162) often of service.
In some cases vision is restored ; in others it dete-
riorates, and atrophy of nerves becomes apparents

GLAUCOMA.

GravcoMa [Gr. yAavxos, green, from green-
ish reflex sometimes seen in disease] ; ARTHRI-
TIc OPHTHALMIA : A very dangerous disease, oc-
curring usually after middle age, and which, if
unchecked, ends in incurable blindness. The
essential feature is increase of intra-ocular fluids,
causing distention of tunics and destructive pres-
sure upon them. Exact etiology not decided ;
supposed by some to be due to inflammation, by
others to perversion of nerve influence governing
secretion. Rigidity of sclerotic, interfering with
perfect balance of blood supply, seems to play
important part. Large percentage of cases occur
in hypermetropic eyes. Disease generally attacks
one eye first and the other subsequently. Gen-
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erally there is a premonitory stage, of varying du-
ration, and more or less marked by following
symptoms : rapid increase of presbyopia ; inter-
mittent obscurations of sight; appearance of
colored rings around a light ; contraction of visual
field, most on nasal side ; slight increase of ten-
sion ; ciliary neuralgia.

Acute inflammatory glaucoma presents all the
symptoms of severe internal inflammation. There
is ciliary and conjunctival congestion ; photopho-
bia ; lachrymation; aching pain in globe and
over head, with perhaps fever and vomiting ;
cornea cloudy ; iris pressed forward and anterior
chamber shallow ; pupil dilated and perhaps pre-
senting greenish reflex; aqueous and vitreous
turbid ; tension increased, even to stony hard-
ness. Vision much impaired. If fundus can be
seen, arteries are found to pulsate spontaneously
or from slight pressure on globe ; veins are di-
lated, tortuous, and pulsating ; and small heemor-
rhages may appear in retina. If tension has ex- .
isted long enough, optic disc is found cupped in
characteristic manner; excavation extends to
margin of disc, and its edges are abrupt, steep,
and sometimes undermined ; nerve is of bluish-
gray color, increasing in intensity towards peri-
phery ; retinal vessels appear distorted or inter-
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rupted where they pass over edge of cup; if
object lens (examining by indirect method) is
moved sideways, a parallax is obtained, margin
of excavation appearing to move over its centre
‘““like a frame over a picture.” Severity and
course of disease very variable. May be very
rapid, destroying sight in a few hours—glaucoma
Sulminans [Lat. jfulmen, lightning]; or acute
symptoms may subside, leaving eye more or less
damaged, and then recur again and again until
complete blindness ensues—globe being hard as
stone, cornea dull and ansesthetic, ant. chamber
shallow, pupil dilated, and lens opaque—glaucoma
absolutum.

Chronic or simple glaucoma leads to same re-
sults as acute, but in very insidious manner—
chief symptoms being increased tension, cupping
of disc, contraction of field, and loss of vision.
Affection may progress thus quietly for a time,
and sudden acute inflammatory attack then su-
pervene. Believed by some that use of atropine
in chronic glaucoma may precipitate acute at-
tack.

Secondary glaucoma is name applied to glau-
coma ensuing upon one of the ordinary injuries
or inflammations of eye.

Treatment : Great remedy for glaucoma, is iri-
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dectomy—first applied by Von Graefe in 1856.
It acts beneficially by permanently reducing ocu-
lar tension, and, if performed in early stage of
disease, may be curative. As disease advances
prospects of benefit from operation lessen. Tre-
phining sclera has been proposed—sclerotomy.

Sulphate of eserine has valuable remedial pow-
ers in glaucomatous conditions. In certain cases
of acute glaucoma it reduces the tension, im-
proves the vision, and sometimes causes a tempo-
rary disappearance of all the bad symptoms. It
may be tried preliminary to an operation, or
where the latter is necessarily deferred, but can-
not be regarded as a substitute for it. It is also
used after operation, to aid in preventing a re-
turn of the symptoms. It is applied every few
hours in solution of 2 to 4 grs. to the ounce.

Paracentesis of the cornea may also be done to
reduce the tension where, for any reason, the iri-
dectomy has te be delayed. Sperino [Italy, 19th
cent.] recommends treatment of the disease by
repeated paracenteses.

An operation called sclerotomy has been pro-
posed [De Wecker, 1867] as a substitute for
iridectomy in cases where iridectomy is very
difficult or dangerous, or where it cannot be per-
formed at all. It is specially recommended in



168 SYMPATHETIC OPHTHALMIA.

absolute glaucoma where an operation is done
merely to relieve pain. The operation consists
in making an incision in the sclera near the mar-
gin of the cornea. Enucleation is practised in
cases of absolute glaucoma attended by pain,
which is not relieved by any other means.

SYMPATHETIC OPHTHALMIA.

An extremely dangerous inflammation, attack-
ing sound eye after disease or injury of its fel-
low, and propagated through medium of ciliary
nerves. Conditions most apt to cause it are in-
juries in ciliary region; foreign bodies within
globe ; inflammations involving ciliary body.
The period of occurrence variable ; may appear
shortly after injury or not until many years have
elapsed—injured eye having perhaps meanwhile
atrophied to a shrivelled stump. Danger of it
cannot be considered as past so long as injured
eye remains, especially if this shows any tender-
ness or irritation. Disease may come on very in-
sidiously, and is often unnoticed until beyond
hope of aid. There is a condition called sympa-
thetic vrritation, quite different from sympathetic
ophthalmia—regarded by many as premonitory
stage of it. In this condition, eye is irritable and
perhaps slightly injected ; there is photlophobia,
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lachrymation, and neuralgic pain ; power of ac-
commodation is diminished, and eye is quickly
fatigued by fine work. These symptoms may
recur repeatedly and pass off, leaving no organic
changes, and they cease completely after other
eye is removed. Sympathetic inflammation at-
tacks iris, ciliary body, choroid, retina, and vit-
reous—extent to which these different structures
are involved varying in different cases. Ten-
dency is toward rapid plastic effusion, which
glues different tissues together and destroys
them. Irisis bound to lens and becomes degen-
erated and rotten ; it may be drawn backward by
the adhesions or bulged forward by exudation
behind it. Masses of lymph may fill pupil or be
seen floating in vitreous. There is ciliary con-
gestion, photophobia, lachrymation, with rapid
loss of sight. Pain may be severe or absent, but
there is almost always tenderness of ciliary re-
gion. Tension increased at first, but reduced
later as eye degenerates. ZTreatment must be
mainly preventive, as little can be done when
disease is once established. A blind eye from
which there is slightest risk of sympathetic oph-
thalmia is always better removed, especially if
patient lives some distance from medical aid. If
injured eye possesses some sight, it may be left,
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but should be closely watched, and enucleated
the moment it sets up sympathetic irritation. If
disease is established, offending eye should be at
once removed, but chances of benefit are then
small. Complete rest of eye and protection from
light, strong sol. atropine frequently applied,
tonics, and good food, are all important.

Optico-ciliary neurotomy [Von Graefe, Bouche-
ron, Schoeler] is an operation which has been de-
veloped since 1867 as a substitute for enuclea-
tion, in sympathetic ophthalmia, and in other
cases where it is specially desired to save the
eyeball. It consists in the division of the optic
and ciliary nerves by a pair of curved scissors
passed backward through an opening made in the
conjunctiva. It is customary to divide one of
the recti muscles to make room for the dissec-
tion (although this is not necessary), and its cut
ends are reunited by sutures after the nerves
have been divided. The operation has not proved
to be a good substitute for enucleation. As mat-
ters now stand, the consensus of professional
opinion is still for enucleation as the only means
of preventing sympathetic ophthalmia.
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MUSCLES.

STRABISMUS, OR SQUINT [Gr. 6zpafile, to
squint], is a loss of proper balance between mus-
cles, so that when visual line of one eye is fixed
upon object, that of other deviates more or less
from it. It is caused by anything which devel-
ops preponderance of power in a muscle, either di-
rectly or indirectly. It may arise from some re-
fractive anomaly ; from anything which prevents
binocular vision (cataract, corneal opacity, etc.),
in which case the excluded eye yields passively to
the muscle which happens to be the strongest ; or
from paralysis of muscles. Chief forms are con-
vergent strabismus (eye deviating inward) and di-
vergent strabismus (eye deviating outward). An
upward squint is called strabismus sursumver-
gens ; a downward squint, strabismus deorsum-
vergens. Squint confined to one eye (monolateral) ;
or may appear sometimes in one and sometimesin
other (alternating). Range of motion of squint-
ing eye may be curtailed, or it may be as great as
ever—only displaced toward side of contracted
muscle, as is usually the case in alternating
squint. To determine which is squinting eye, di-
rect patient to look at your finger held before him,
and cover each eye alternately with your other
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hand. If uncovered eye remains fixed on object
when other is covered, it is eye usually used for
fixation. If it has to move to bring its visual
line upon object, it is one which usually squints.
Deviation of squinting eye when sound eye is
fixed upon object is the primary deviation. Move-
ment which the sound eye makes when covered
with the hand, while squinting eye is made to fix
its visual line upon object, is the sccondary devia-
tion. When the primary and secondary deviations
are equal, and the squinting eye accompanies the
healthy one in its movements, strabismus is called
concomzitant. It is probable that all squint, except
that due to paralysis of one or more of the ocular
muscles, is concomitant, so that this descriptive
adjective is unnecessary. Strabismus is measured
by distance between two points marked on lower
lid to correspond with the position of centre of
pupil of squinting eye (1) when its visual line
is fixed upon object, and (2) when visual line of
other eye fixes object. Instruments for noting
this distance called strabismometers. When squint
is monolateral, squinting eye is frequently am-
blyopic, from habit patient acquires of uncon-
sciously suppressing its retinal image, so as to be
rid of the diplopia (?). Itisstillan open question
whether amblyopia is caused by squint, or whether
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the amblyopia may not be congenital—whether the
squint causes amblyopia, or amblyopia the squint.
In alternating strabismus, first one eye deviates
and then the other, and vision of both may remain
equally good. Strabismus is at first accompanied
by ‘diplopia, but this usually disappears later (p.
61).

Conwergent or Internal Strabismus is connected
with hypermetropia in great majority of cases.
In H. the accommodation is constantly calledinto
excessive action, and this is always associated
with increased convergence. In attempting to
increase accommodation, so as to gain clear vision,
one eye squints inward. At first, squint may be
periodic, appearing only when close work is un-
dertaken ; but it soon becomes permanent Con-
vergent squint is most frequent in moderate degrees
of H., where sight is markedly improved by these
increased efforts of ciliary and interni muscles.
Very rarely it occurs in high degrees of myopia
where eyes are much used at fine work, and in-
ternal recti become permanently contracted from
excessive use. It may also occur from division
or paralysis of the external rectus (p. 175).

Divergent Strabismus is most frequently ac-
companied by myopia. In myopia strong con-
vergence often required, yet difficult from shape
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of eyeball, and internal recti become strained and
weakened, allowing eye to deviate outward (p.
191). Also, when one eye is blind or very defec-
tive, the impulse to binocular vision is lost, the
internal rectus grows weak, and divergence oc-
curs. It may also be produced by division, para-
lysis, or defective innervation of the opposite
muscle (p. 176).

Treatment for concomitant squint (which must
always be carefully distinguished from the para-
lytic) consists in dividing tendon of shortened
muscle. This weakens muscle by allowing its
tendon to recede and acquire new insertion fur-
ther back on sclerotic, and so, indirectly,
strengthens opposite muscle. Where deviation is
great, it is often necessary to operate on both
eyes, to obtain full correction; but the second
operation should always be at an interval of some
days. After operation (p. 89), suitable glasses
should be worn to correct the refraction and pre-
vent recurrence of the squint.

PARALYSIS OF THE NERVES SUPPLYING THE
MuscLEs: One or more of the nerves may be af-
fected, and paralysis may be total or partial (pa-
resis). A fixed squint may result ; or the trouble
may be difficult to detect, being only manifest by
diplopia and impaired mobility ina certain direc-
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tion. The causes of paralysis often obscure. It
may result from pressure on nerve ; from cerebral
or orbital disease; from syphilis, rheumatism, ete.
syphilis being most frequent cause. Mode of
examining muscular movements was given at p.
64. The diplopia generally shows which muscle
is affected, as a certain form of it accompanies
each different paralysis. If paralytic squint is
present, it is distinguished from the concomitant
form by the fact that secondary deviation is
greater than the primary, instead of being just
equal to it. This results from the fact that defi-
cient innervation of paralyzed muscle demands a
greater effort than normal to bring eye into a
given position ; and this being reflected upon the
healthy muscle of the other eye causes a dispro-
portionate secondary deviation.

Paralysis of third nerve is the most frequent.
May be complete or partial, and affect one or all
of the branches. In complete paralysis, upperlid
droops (ptosis), and eyeball is left to control of ex-
ternal rectus and sup. oblique muscles, which
draw it outward and a little downward—move-
ments caused by superior, inferior, and internal
recti and inferior oblique being absent. Pupil di-
lated and immovable, and accommodation lost.
There is crossed diplopia. In partial paralysis, all
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above symptoms may exist in lesser degree, or only
some filaments of the nerve may be affected, and
loss of power be thus confined to one or two mus-
cles. If the branch to internal rectus is paralyzed,
there is deficient mobility inward and crossed
diplopia, images being on same level and parallel.
If superior rectus is paralyzed, there is impaired
motion upward and inward, and diplopia occurs
above horizontal line, images being crossed and
diverging at top, false one standing above true.
If inferior rectus is paralyzed, there is impaired
motion downward and inward, and diplopia ap-
pears below horizontal line. Images are crossed,
false one standing below true, and they converge
at top.

Paralysis of fourth nerve paralyzes sup. oblique
muscle. There is impaired motion downward
and outward, and homonymous diplopia below
horizontal line. Images converge at top, and false
one stands below true.

Paralysis of sixth merve paralyzes ext. rectus.
There is impaired motion outward and homony-
mous diplopia, images being on same level and
parallel.

Treatment of paralysis must depend on cause.
Electricity sometimes of use. To relieve patient
from diplopia, affected eye may be covered with
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shade, or a prism worn to fuse images. If all
treatment fails, division of opposite muscle and
readjustment of affected one may be performed
(vide p. 90).

Nysraemus [Gr. vverayuos, a nodding?] is
marked by involuntary, spasmodic oscillations of
eyeball. Movements generally horizontal and in
both eyes. May be periodical or continuous, and
is increased by general excitement or accommoda-
tive efforts. Vision much confused, and patient
often improves it by inclining head in direction
opposite to that in which eyeballs oscillate. Nys-
tagmus generally appears in infancy, in cases
where clear vision is difficult (on account of cor-
neal opacities, refractive defects, cataract, etc.),
and impulse to proper innervation thus lessened.
Seen in coal miners, probably from undue strain.
Treatment chiefly prophylactic, as little can be
done after condition is established. Whatever
improves vision tends to improve nystagmus.

MUSCULAR ASTHENOPIA ; INSUFFICIENCY OF
INTERNAL REcTI: Occurs generally in high de-
grees of myopia, which cause increased conver-
gence and over-taxing of muscles. Also occurs
in general muscular debility ; and, rarely, in hy-
permetropia. Causes marked asthenopia when
fine work is attempted. Tests for insufficiency
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were given at p. 65. The power of recti interni
and externi should be tested for near and distant
vision by finding what prisms they can overcome
(p. 63). Power of externi is called the abduction
or facultative divergence, that of interni, adduc-
tion or facultative convergence. Muscular astheno-
pia, as compared with accommodative astheno-
pia. is very rare. Much that has been assumed
to be so is due to astigmatism, or at least
becomes harmless when the co-existing astigma-
tism is corrected. It is important to fully
examine as to the refraction, especially as to
astigmatism, before using prisms to correct in-
sufficiency of ocular muscles. The use of cylin-
dric glasses will often obviate the necessity for
prisms or operations upon the muscles.

Reflex symptoms or diseases from insufficiency of
ocular muscles and errors of refraction : Since
1874 [Stevens, New York] and 1884 [Ranney] it
has been claimed by several writers that chorea,
epilepsy, and other affections have occurred in a
large percentage of cases from uncorrected errors
of refraction or insufficiency of muscles. After
much discussion these views have not been gene-
rally accepted by the profession. Reflex affec-
tions from the eyes, except in very rare and ex-
ceptional cases, are limited to the head. When
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these reflex symptoms occur, the eyes themselves,
the point of origin of the irritation, will give
some evidence of the trouble. It is not usually
latent.

Treatment : General tonics and hygiene. In
myopia, glasses which enable patient to work at
12 or 14 inches. Correction of the error of refrac-
tion, especially of astigmatism. Prisms were for-
merly generally prescribed, but it is doubtful if
they are of value, except as means of suggestive
treatment. Division of muscles to be undertaken
only with great reserve.

EYELIDS.

The eyelids are subject to the same affections as
other parts of the general integument—such as
hyperemia, edema, inflammation and abscess, ery-
sipelas, acne, herpes, eczema, warts, nwewvi, syphili-
tic ulcers, cancer, etc. These require same gene-
ral treatment here as elsewhere. Special danger
to be guarded against is that of inflammatory and
cicatricial changes, which easily produce deform-
ity of lids with all its bad results.

BLEPHARITIS MARGINALIS or CILIARIS [Gr.
PBrepapov, eyelid ] ; TINEA TARsI; OPHTHAL-
M1A TARrsr: Essentially an inflammation of hair
follicles along edge of lid, but other structures
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soon become involved also. Edge of lid is at first
hyperemic; and later swollen, smooth, and
glossy. Discharges form small yellow scabs,
which glue lashes together in little bundles. Lit-
tle pustules appear about roots of lashes, which
may leave small ulcerations and fissures. Hairs
fall out, and new growth is apt to be thin, stunt-
cd, and misdirected. If disease progresses, edge
of lid may become hypertrophied and callous,
constituting tylosis [Gr. Tvdy, callus]; and it
may also be everted. Hairs may cease to grow
altogether, leaving lid bald—madarosis [Gr.
padapos, bald]. Disease occurs in course of
other inflammations ; from exposure to irritating
influences; in general debility, from whatever
cause; and is most common among poor and
dirty classes. 1s often associated with some re-
fractive anomaly, and disappears when this is
corrected [Roosa]. It is very obstinate and re-
current. In 7reatment, cleanliness is of first im-
portance. Crusts should be washed away several
times a day with warm water or alkaline lotion
(such as 10 grs. soda to %1i.); after cleansing,
some astringent should be applied. Weak citrine
ointment and red oxide mercury ointment are
among the best. Solutions of nitrate of silver
applied along roots of lashes are very useful.



DISEASES OF EYELIDS. 181

Refraction should always be carefully tested, and
corrected if at fault.

HorprorLum [Lat. hordeolus, a stye], or STYE,
is a boil affecting connective tissue near edge of
lid. Sometimes several appear at once, and there
is often a succession of them. They cause great
swelling of lid and considerable pain. When
suppuration and sloughing occur some of the fol-
licles are liable to be destroyed, aud cicatricial
deformity may be left. Zreatment : Hot fomen-
tations or small poultices until pus forms, when
the tumor should be firmly grasped between
thumb and finger, and opened by incision paral-
lel to edge of lid. General health almost always
requires attention. Styes sometimes seem to be
aborted, if they are touched, when first noticed,
by nitrate of silver, or some astringent ointment
applied. Sometimes it is useful to incise them
when they first appear. It may be said once for
all that the frequent occurrence of styes, chalazia,
or any affection of the lids should suggest careful
examination as to the refraction.

CHALAZION [Gr. yalala, hail]; TARSAL CYsT,
is occasioned by obstruction of orifice of seba-
ceous gland and retention of secretion. A tumor
is thus formed in cartilage, generally about the
size of a pea, and situated near conjunctival sur-

\
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face, so that it becomes prominent when lid is
everted. Overlying skin of natural color and
frecly movable. If inflammation has occurred,
cyst will contain pus ; otherwise it will be filled
with gelatinous, fatty material. Name applied
also to chronic stye. Zreatment: Evacuate the
cyst through conjunctiva or skin, according to
circumstances. A free incision is made into tu-
mor, and if contents are purulent they readily
escape. If not, a curette is used to empty sac,
and its walls are cauterized or irritated so as to
obliterate it. Or entire sac may be carefully dis-
sected out.

The lids are subject to several deformities pro-
duced by chronic inflammation, and by ulcers,
burns, injuries, etc., which cause loss of tissue
and cicatricial contractions.

TR1CHIASIS [Gr. 0p1&, hair] is an inversion of
the lashes so that they rub against eyeball.

DisricHIASIS [Gr. 8i6Tiyia, a double row] is
same affection, except that there appear to be
two rows of lashes. If inversion has lasted long,
cilia will be bleached by constant soaking in se-
cretions, and may be easily overlooked.

ENTROPION [Gr. e&vrpomn, a turning to-
ward] is a turning-in of free edge of lid against
globe. It is sometimes spasmodic, from spasm
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of orbicularis, especially in old people with lax
skin.

EcrroPION [Gr. exrpomn, a turning from] is
an eversion of lid, exposing its conjunctival sur-
face.

All the above-named conditions keep the eye in
a state of constant irritation and discomfort.
They are most commonly seen in the upper lid.
A variety of operations are performed for their
cure, a choice of which is determined by require-
ments of each case. In entropion temporary re-
lief is obtained by pulling out inverted lashes by
fine forceps (epilation), but they soon grow again.
Mild cases may be relieved by removing an ellip-
tical piece of the skin of the upper lid, and unit-
ing edges of the wound by sutures. The shorten-
ing of the skin thus produced tends to draw the
edge of the lid outward and away from the
globe. For bad cases the operation of Jaesche
and Arlt [Vienna, 19th cent ], or one of its modi-
fications, is very commonly performed. The
operation of ‘‘scalping,” sometimes done in in-
veterate cases, consists in dissecting off all the
cilia with their bulbs, leaving the lids perma-
nently bald. Many cases of ectropion result from
injury and cicatricial contraction, reauiring plas-
tic operations.
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Prosis [Gr. #zw61s, falling] is a drooping of
upper lid, either partial or complete. It is caused
by injury of levator muscle ; swelling and in-
creased weight of 1id from inflammation ; or by
paralysis of third nerve (p. 175). Sometimes seen
in old people from great relaxation of tissues.
Rarely it is congenital.

"PARALYSIS OF ORBICULARIS MUSCLE is a result
of paralysis of portio dura of seventh nerve Lids
cannot be completely closed, and patient thus has
a peculiar staring appearance called lagophthalmos
[Gr. Aay @S, a hare, and opSaliuos, eye]. The
lower lid falls away from globe so that tears run
over, and eye suffers from constant exposure to
external irritants.

BLEPHAROSPASM : A spasmodic contraction of
orbicularis, so that lids are firmly pressed to-
gether against globe. Occurs where photopho-
bia is marked, and presents all grades of severity.
It is reflex from irritation of fifth nerve, and occurs:
in neuralgia of its branches; in inflammation of
conjunctiva or cornea; from foreign bodies; in
hypersasthesia of retina, errors of refraction, etc.
Treatment consists primarily in removing cause.
Other remedies are hypodermic injections of mor-
phia ; immersion of face in cold water, cantho-
plasty; conium given until poisonous effect ap-
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pears, etc. In neuralgia of fifth, division of
affected nerve sometimes practised.

Nicrirarron [Lat. nictitatio, winking]l: A
spasmodic contraction of orbicularis, shown by
frequent twitching and blinking of lids. Seen
generally in weak and nervous patients. Nervous
exhaustion is probably the chief cause.

Eccuymosrs of lids is effusion of blood into cel-
lular tissue, producing ‘‘ black eye.” Blood un-
dergoes discoloration before it is absorbed, turn-
ing green, yellow, etc. To hasten absorption,
cold applications, stimulating lotions, and com-
press bandage are useful.

Incisep AND PuNcTUrRED Wounps, BURNS,
etc., should be very carefully dressed, especially
if they involve cartilage, lest deformity of lids
may result from healing.

EricaNTHUS [Gr. ez, upon, and xavSos, an-
gle of eye]: Congenital malformation in which
crescentic fold of skin passes from nose to eyelids,
overlapping inner canthus more or less. Remo-
val of a piece of the integument of the bridge of
the nose will often much improve the condition.

CoroBoMA : Congenital fissure of lid; some-
times associated with coloboma of iris and choroid,
harelip, cleft palate, etc.

Epurprosis is an excessive secretion of the
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sweat glands of the lids. It causes itching and
biting sensations, and irritation and inflammation
of the skin and of the conjunctiva. It is difficult
of cure.

CHROMHIDROSIS is a dark-blue or black discolo-
ration of the skin of the lids, appearing suddenly,
and capable of being washed off with glycerine or
water. Seen chiefly in hysterical females, and
supposed by some authors to be always due to
simulation. :

XANTHELASMA, XANTHOMA, Or VITILIGOIDEA:
Appears as peculiar yellow patches, usually situ-
ated on the skin of the eyelids, and most often the
upper lid, near the inner canthus. Sometimes the
patch is raised a little, sometimes not. The dis-
ease is most common in females, and in those of
middle age. Dissection shows that the connec-
tive-tissue cells of the parts are filled with fat.
By some there is thought to be a connection be-
tween xanthoma and liver trouble. Excision of
the patches is proper treatment.

LACHRYMAL APPARATUS.

SriLLicIDrom LAcHRYMARUM [Lat. stillicidium,
dripping, and lachryma, tear); EPIPHORA (Gr.
emy, upon, and @epae, to bring ?) ; WATERY EYE:
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Is a condition common to nearly all lachrymal
diseases. Itis caused by any impediment to ef-
flux of tears through tear passages, whether a
simple displacement of puncta so that tears can-
not enter them, or an ebstruction in canaliculi,
sac, or ducts. Tearsaccumulate at inner angle of
eye and flow over cheek, causing continual irrita-
tion and annoyance. Unless condition depends
on some cause which can be otherwise removed,
it must be remedied by operation. Method of
opening canaliculi and probing nasal ducts given
at p. 91. Syphilis plays an important part in
causation of lachrymal diseases, and should always
be looked for.

DAcryo-cysTITIS [Gr. Saxpvov, tear, nvéris,
bladder] ; ACUTE INFLAMMATION OF LACHRY-
MAL SAC; ABscEsS OF Sac: May result from
conjunctivitis, nasal catarrh, exposure, injury,
chronic disease of tear passages, etc. Is attended
by great pain, tenderness, redness, and puffy
swelling over sac and extending to lids. If dis-
ease progresses, skin becomes thinned and abscess
bursts through it.  Zreatment : Opening of
canaliculus so as to give free exit for pus and pre-
vent perforation through skin. If latter is immi-
nent, free incision should be made through skin
into sac, and kept open until abscess is complete-
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ly drained. If perforation has already occurred,
canalicuius should be slit up and probes passed to
open natural channels and allow external open-
ng to heal.

CHRONIC INFLAMMATION OF SAC; BLENNOR-
RH®EA OF SAC; MUCOCELE [Gr. pwvxoS, mucus,
and #npAn, tumor] : An insidious chronic inflam-
mation of sac, resulting from acute or chronic in-
flammations of conjunctiva or nose, malposition
of puncta, etc., and nearly always associated
with strictures of lachrymal passages. These are
most frequent at junction of canaliculi with sac,
but may occur at any other point. There is con-
stant epiphora and irritability of eye. Swelling
of sac varies, and, if it is pressed upon, viscid mu-
cusoozesout through puncta. Zreatment consists
in opening canaliculi and relieving strictures of
passages by probing or incision. Astringent
fluids injected into sac sometimes of benefit.
Treatment is moderately successful, but must
often be very protracted, and some cases never re-
cover. For extremely troublesome cases, with
caries of bones, an operation to obliterate sac is
sometimes performed.

FistuLA OoF THE LACHRYMAL SAc is ‘an ex-
ternal opening through skin, left generally by in-
flammation. Often associated with strictures of
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passages and caries of bone. Treatment aims
to re-establish natural communication through
nose.

DiISEASES OF THE LACHRYMAL GLAND are very
rare. They comprise ¢nflammation of gland, dac-
ryo-adenitis, usually chronic; cysts of gland, dac-
ryops [Gr. Saxpvov, tear, and wip, eye), usually
due to closure of excretory ducts and distention
from secretion above ; fistula of gland, generally
resulting from abscess, dacryops, or injury ; and
cancer. Extirpation of gland is sometimes per-
formed. Cases of severe orbital cellulitis, with
pressure upon the optic nerve, ending in atrophy
and blindness, as a result of lachrymal blennor-
rheea, occasionally occur.

ANOMALIES OF REFRACTION AND ACCOMMO-
DATION.

The refraction of an eye is its faculty of bring-
ing parallel rays of light to a focus upon its
retina without any effort of accommodation, and
depends on the form of the globe and its refrac-
tive media. 5

The accommodation of an eye is its power o
adjusting itself for vision at different distances—
that is, for rays of different degrees of diver-
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gence. Nature of accommodation and method
of measuring it given at p. 53.

EvmMETROPIA. E. [Gr. ev, within, puerpov,
measure, and wp, eye] : That state of refraction
in which parallel rays are brought to a focus
upon retina when eye is at rest.

HYPOMETROPIA or BRACHYMETROPIA [Gr.
vmo, under, or Bpayvs, short, uerpov, measure,
w1, eye] : That state of refraction in which, with
eye at rest, parallel rays are focussed ¢z front of
retina, only divergent rays being united upon
latter. Usual name for this condition is Myoria
[Gr. nve, to wink, wip, eye], from habit such pa-
tients have of nipping eyelids together to see more
distinctly.

HYPERMETROPIA [Gr. v7ep, beyond, perpov,
measure, @y, eye]: That state of refraction in
which, with eye at rest, parallel rays are focussed
belind retina, only convergent rays being united
upon latter.

ASTIGMATISM [Gr. «, privative, and 6riypa, a
point] : That state of refraction in which, with
eye at rest, rays from a point are not reunited in
a point. (See p. 195.)

AMETROPIA [Gr. a, privative, uerpov, mea-
sure, w®, eye] : Name applied to all refractive
conditions which deviate from emmetropia,
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ASTHENOPIA [Gr. aGSevyns, weak, and wip,
eye], or WEAK SreuT: Name for a group of
symptoms often seen in the various refractive de-
fects. After reading, writing, etc., for any
length of time, letters become blurred and run
into one another, eyes grow red, watery, hot,
painful, or fatigued. The symptoms vanish when
work is laid aside, to recur again as often as it is
resumed. This may continue indefinitely until
the cause is removed.

Myoria. M. (p. 190): Caused generally by
too great length of optic axis; exceptionally by
too high refractive power of lens or cornea. It
is often hereditary or congenital ; may be ac-
quired from prolonged straining at fine work.
It is stationary or progressive; in the former
case it is generally of low degree and causes lit-
tle annoyance ; high gradesapt to be progressive,
and, if so, are associated with marked irritation
and asthenopia. The far point of distinet vision
lies nearer the eye than it should. Beyond this
point all objects appear indistinct. Far point ex-
presses degree of the M. ; for instance, if patient
cannot see clearly beyond 24 inches he is said to
have M. 3. To see distant objects, the rays, be-
fore entering his eye, must be made to diverge as
if they came from a point 24 inches away, as
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thus only can they be united on his retina. This
is done by concave glass of 24 inches focus.
‘With the ophthalmoscope, the details of the fun-
dus of a highly myopic eye can be seen by direct
method at some distance away ; and if the head
is moved to one side, objects of fundus are seen
to move in contrary direction. This is due to
the fact that, in such cases, an aérial image of
fundus is formed by refractive media of eye itself
at distance corresponding to M.—for example,
in M. %, at 3 inches in front of eye. To get clear
view of fundus in erect image, a certain concave
glass must be used behind mirror. The focal
length of this glass, plus its distance from nodal
point of observed eye, equals the M. By indi-
rect method, disc and vessels appear smaller than
in E. Posterior staphyloma is often seen around
disc, and is called myopic arc or crescent (p. 140).
The glass used behind the ophthalmoscope to get
a clear view of the fundus in myopia or hyper-
metropia represents the degree of the refractive
defect practically, because it is held at about the
same distance from the eye as would be the cor-
recting spectacles. But to estimate the refraction
accurately, we must consider the distance be-
tween the glass and the nodal point of the ob-
served eye. In myopia the correcting glass is
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stronger, and in hypermetropia weaker, than it
would be if it could be placed at the nodal point.
Hence, to obtain the exact degree of the myopia
we add to the denominator of the fraction repre-
senting the focal length of the correcting lens its
distance from the nodal point. If the fundus is
seen clearly through a — % held ? inches away,
the real degree of myopia is T_}_—» =i S Tnkhyt
permetropia we subtract the distance. If the
fundus is seen best through a + % held 2 inches
away, the real degree of the hypermetropia is
823 —

Treatment General directions are to avoid
everything which tends to congest eyes, such as
reading in stooping or recumbent posture, by
faulty light, etc. The refraction is corrected by
concave glasses, which render parallel rays diver-
gent enough to be united on retina. It is the
rule to give the weakest glass with which the
best vision is obtained. Mpyopic eyes are fre-
quently amblyopic also.

HypeErMETROPIA. H. (p. 190) : Is caused gen-
erally by optic axis being too short; exceptlionally
by refractive power being too low. May be con-
genital and hereditary ; is acquired by senile
changes in the eye, and by aphakia. The eye
cannot see distant objects clearly without using
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a convex glass, or (what amounts to the same
thing) a certain amount of accommodation. The
nearer the object the greater the strain upon ac-
commodation. This leads to overtaxing of ciliary
muscle and asthenopia, if eyes are much used at
fine work. It may also cause strabismus (p. 171).

Manifest H. : Is that which is evident without
paralyzing accommodation.

Latent H. : That which is habitually concealed
by accommodation, but appears after latter has
been paralyzed by atropine. Latent H. tends to
become manifest as age advances.

Hacultative or Voluntary H.: That variety in
which patient can see distant objects clearly with
or without convex glasses, and can do fine work
easily without glasses.

Relative H. : Far and near objects are clearly
seen, but only by converging visual lines to point
nearer than object — by giving eyes periodic
squint.

Absolute H. : Neither near nor distant objects
can be seen clearly without convex glasses.

The strongest convex glass through which pa-
tient obtains his maximum acuteness of vision for
distant objects represents his manifest H. If ac-
commodation is paralyzed by atropine, the strong-
est convex glass which gives greatest acuteness of
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vision represents the total H., including latent, if
any existed. With the ophthalmoscope, the de-
tails of fundus may be seen by direct method
some distance away, and if the head is moved to
one side they are seen to move in same direction.
On going closer, a certain convex glass will be
needed behind mirror to get a clear, erect image;
and focal length of the glass, ménus its distance
from nodal point of observed eye, equals exact de-
gree of H. The field of vision is larger and image
smaller than in E. By indirect method, disc and
vessels look larger than in E.

Treatment consists in correcting refraction by
suitable convex glasses. In manifest H. we may
give for distance the strongest glass which gives
the patient his most distinct vision. In latent H.
no fixed rules can be given. It is usually neces-
sary to begin with a weak glass and advance
gradually.

AsTIGMATISM. As. (p. 190) : Depends on want
of symmetry in refracting surfaces, so that re-
fraction differs in different meridians, and retinal
image is thus confused. Generally congenital,
and may be hereditary; is acquired, by inflam-
mation of cornea, faulty union of corneal inci-
sion after an operation, use of improper glasses,
etc. Meridians of greatest and least curvature
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are called chief or principal meridians. Corneal
astigmatism is the form to be chiefly taken into
account as a cause of asthenopia and amblyopia.
That of the lens is usually unimportant. The
degree of corneal astigmatism can be accurately
measured by an ophthalmometer. That of Javal
[Paris, 19th century] is the best that has yet been
devised. This instrument consists essentially of a
microscope which enlarges the corneal image of
two figures by which the astigmatism is mea-
sured. It is more important to exactly estimate
the degree of astigmatism than any other error of
refraction. By the use of the ophthalmometer
the necessity for paralyzing the accommodation
by atropine or homatropine is greatly limited,
for it is the astigmatism which is usually at the
basis of asthenopia, especially in hypermetropes,
in whom astigmatism is much more apt to be an
exciting catise of asthenopia than in myopia. As-
tigmatism caused by different focal lengths of
principal meridians is called 7regular. That
caused by differences of refraction in same meridi-
an is called ¢rregular. Latter form comes from ir-
regularities in structure of lens or cornea, either
original (normal irregular astigmatism) or acquired
through disease (abnormal irregular astigmatism);
chief subjective symptom is monocular polyopia
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(eye seeing more than one image) and metamor-
phopsic ; objective symptoms are irregular cor:
neal reflections and changes of curvature, some-
times visible by oblique fllumination, distorted
appearance of objects of fundus, with parallax;
irregular astigmatism cannot be corrected by
glasses, but is sometimes improved by stenopeic
appacatus. Regular astigmatism is s¢mple when
one chief meridian is emmetropic and the other
ametropic; compourd when both are myopic or
hypermetropic, but defect is greater in ore than
in other; mized when one chief meridian is myopic
and the other hypermetropic. Astigmatism is
corrected by means of cylindrical glasses (p. 56).
All eyes are naturally astigmatic, the curvature
being slightly stronger in vertical than in hori-
zontal meridian. No inconvenience isusually felt
unless As. is 4y or more—0.50 D. Very often as-
tigmatism becomes first manifest, or at least dis-
turbing, when presbyopia occurs. It istherefore
advisable to look carefully for this in presbyopes,
especially in those who complain at all of asthen-
opia.

PrEsBYOPIA. Pr. [Gr.mpe6fBvs, an old man,
w1, eye]; FAR Steat: The name applied to con-
dition of diminished range of accommodation seen
in elderly people. Consists in a recession of the
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near point, due to changes in ciliary muscle and
lens, so that the accommodative act can nolonger
render latter as convex as before. First symptom
is that small objects cannot be seen clearly at so
short a distance as formerly, but must be held
further away from eye, especially in evening.
Distant vision, however, remains unimpaired.
Recession of near point begins in all eyes in youth
and gradually progresses during life. It does
not usually cause inconvenience until after 40.
Appears earlier in hypermetropic eyes. Pres-
byopia is assumed to begin when near point has
receded beyond 8 inches. Degree of Pr. is found
by deducting patient’s near point from this.
Thus, if p lies at 16 inches, Pr. = § — & = %.
Pr. is easily corrected by convex glasses for read-
ing, and they should be given as soon as the affec-
tion appears. Usual to give weakest glass which
renders work comfortable at proper distance.

Differences in the refraction of the two eyes often
occur, and are of great variety. Adjustment of
glasses to such cases is largely a matter of experi-
ment. As a rule, glasses which differ by more
than 45 are not well borne. Condition is called
anisometropia.

APHAKIA [Gr. a, privative, and @axos, lens] ;
ABSENCE OF CRYSTALLINE LENs: May be con-
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genital or result from absorption of lens after in-
jury, removal by operation, or dislocation. Re-
fractive power of eye is thus very much lessened.
Accommodation, as a rule, is entirely absent.
Exceptional cases have occurred where some ac-
commodation remained in lensless eye. Very
strong convex glasses required for close work,
and somewhat weaker ones for distance. When
lens is gone natural corneal astigmatism becomes
apparent.

PARALYSIS OF ACCOMMODATION sometimes seen
in general debility of system. Frequent after
diphtheria. May be complete or partial. Is usu-
ally attended by dilatation of the pupil. Causes
marked inconvenience in emmetropic eyes, as the
recession of the near point rendersthe patient un-
able to do any close work. Distant vision, how-
ever, is not impaired. In hypermetropes, both
near and distant vision are disturbed. In myopes
the impairment of vision is less, as they are still
able to see clearly at their far point, which may
be only a few inches from the eye, e.g., in M.
Convex glasses restore the vision for near objects
at once. ' The diagnosisis easily made if the range
of accommodation is tested. 7reatment consists
primarily in removing any apparent cause—such
as general debility. Iodide of potash sometimes
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useful. Some myotic, locally, may be bene-
ficial.

SpasM oF CILIARY MUSCLE (apparent myopia) :
Sometimes occurs in ametropia, especially in H.,
and also in emmetropia following upon undue
straining of accommodation. Causes asthenopia
and dimness of vision for distant objects. Latter
is perfectly relieved by weak concave glasses.
The true state of refraction may be found by the
ophthalmoscope ; or, if there is doubt, atropine
may be used. Treatment: Strong sol. atropine
until spasm is completely overcome.

TrE SHADOW TEST; R TINOScOPY : The re-
fraction of an eye may be determined by observ-
ing the direction of the movements of a sha-
dow seen by rotating an ophthalmoscopic mirror
when illuminating the choroid and retina. If
a concave mirror be used, the shadow will be
seen to move in a direction opposite to the move-
ment of the mirrorin emmetropia, hypermetropia,
and also in myopia of such a low degree that the
far point isat a greater distance from the eye than
that at which the mirror is held. A convex lens
whose focus is the same as the distance that the
mirror is held from the eye being examined, will
stop or reverse the movement of the shadow in an
emmetropic eye. In hypermetropia this glass
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must be subtracted from the glass that reverses
the shadow. Example : If the shadow be reversed
by a + {5, that is, {5 subtracted from 75 =
hypermetropia. In myopia this glass is added
to the concave glass which reverses the shadow.
Example: Examination at 30”7, — 4 glass is
required to reverse the movement of the shadow,
36 + 3% = 1% = M. Inthe examination for as-
tigmatism, the refraction of any one meridian
can be ascertained by noting the movement of the
shadow in that meridian. Both the test by the re-
fraction ophthalmoscope and that by the shadow,
are often unreliable on account of spasm of the
ciliary muscle. Full paralysis, attained by the lo-
cal use of atropia, remains the only infallible
means of enabling one to measure the refraction
exactly.

Fortunately, however, it is rarely necessary to
exactly measure the degree of error, if the astig-
matism be carefully measured by the ophthalmo-
meter. Exceptin cases of spasm, which are com-
paratively rare, the hypermetropia or myopia can
be accurately measured by the ophthalmoscope.

SIMULATED BLINDNESS : Often met, and some-
times very difficult to detect. Simulated blind-
ness of one eye may be detected by holding a
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prism before healthy eye, when, if patient sees
two images, simulation is proved. If eye istruly
blind, pupil should be partly dilated and insensi-
ble to light when healthy eye is closed ; but when
latter is exposed to light both pupils should con-
tract together. Stereoscope is also used, with
slides having two different kinds of print or fig-
ures upon them, which are so arranged as to
undergo a transposition when seen through the
instrument. Thus, if patient is simulating blind-
ness of his right eye, he will naturally say thathe
sees only the left-hand figure in the stereoscope ;
but this really belongs to the right eye, and so the
fraud is exposed. Various trials with test types
and glasses (noticing whether patient’s statements
are consistent) are useful. When atropine has
been put into eye for deception, pupil is noticed
to be dilated ad maximum, and does not act with
that of other eye. In absolute blindness of both
eyes, pupilsshould not contract under bright light.

ProtopsiA [Gr. @ws, light, and oyus, sight];
ProspHENES : Flashes of light, fiery sparks, lu-
minous rings, etc., which patients describe as
seen before their eyes. They occur in retinal in-
flammations, after blows upon eye etc. Also oc-
cur in blind eyes.

MiCROPSIA [GT. u13po$, small, and oys, sight].
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Objects appear smaller than they really are.
Occurs in diseases which disturb rods and cones
of retina.

METAMORPHOPSIA [Gr. ucrauoppow, to trans-
form] : Objects appear distorted. Occurs in re-
tinal disease and in irregular astigmatism.

CoLOR-BLINDNESS ; DArnToNIsM [after chem-
ist Dalton, who first described it], is an inabil-
ity to distinguish colors, and is of variable de-
gree. Congenital, or result of disease, especially
of atrophy of optic nerve. May also be produced
by long-continued strain of eyes in working at
colors. If only two of the three primary colors
can be seen, condition is called dichromic vision.
‘Where no color can be distinguished, condition is
called achromatic vision. Is more frequent in
males than in females. Red-blindness is most
frequent form. (Sce p. 61.)

HeRrPES ZoSTER OPHTHALMICUS, or OPHTHAL-
mic Herpes, affects the skin supplied by the
ophthalmic division of the fifth or trigeminal
nerve—that is, the forehead, upper lid, and side
of nose. It never crosses the median line. The
eruption of herpetic vesicles is generally attended
with pain. There may be corneal ulceration and
iritis, with photophobia and lachrymation. Most
frequent in old people. Cold a common excit-
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ing cause. The disease is usually obstinate. May
leave deep scars, severe neuralgias, and anes-
thesia of skin and of cornea. Treatment not
very satisfactory; comprises atropine, evaporating
lotions, tonics, etc.
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CHAPTER 1.

ANATOMY AND PHYSIOLOGY OF THE EAR.

Tue auditory apparatus consists of a compli-
cated structure (tke ear) for collecting sonorous
impressions, and conveying them to the auditory
nerve, which transmits them to the brain. Deli-
cate parts of the ear are securely embedded in the
petrous portion of the temporal bone. Thesound-
waves are collected by the auricle, conveyed
through the external auditory canal, and received
upon the membrana tympani, which is thrown
into corresponding vibrations. These vibrations
are conveyed by the chain of bones through the
tympanum to the fluid of the labyrinth, and so
to the terminal auditory nerves. The impres-
sions there received are transmitted to the brain,
where they are perceived as sound. The mem-
brana tympani is so arranged as to undergo vari-
ations of tension in accordance with the different
kinds of waves which strike it. The pressure of
the air in the tympanic cavity is regulated by its
communications with the mastoid cells, and with
the pharynx through the Eustachian tube. The
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component parts of the terminal auditory appara-
tus in the cochlea are supposed to be tuned to vi-
brate in sympathy with all the different notes
which are appreciable in our musical scale. The
semicircular canals have been considered as gov-
erning the equilibrium of the body and as hav-
ing little or no part in function of hearing.
[Buck suggests that they may serve as safety
valves to protect the terminal apparatus from in-
jury in cases of very loud or sudden noise, where
the stapes is driven violently against the fenestra
ovalis.] Our knowledge of the physiology of
audition is still incomplete on several points.

TeE ANATOMY OF THE EAR may be conve-
niently divided, for the sake of description, as
follows:

| (a) Awuricle.
I ExTERNAL EAR. 3 (1) Fpternal auditory canal.
‘a) Membrana tympani.

(b) Cavity of tympanum.
1. MwpLE EAR. 1 (¢) Mastoid cells.p

(d) Eustachian tube.
(a) Vestibule.

b) Semicircular canals.
III. INTERNAL EAR{ ¢) Cochlea.

(d) Auditory nerve.
EXTERNAL EAR.

Auricle [Lat. auris, ear], or pinna [Lat. pinna,
@ mussel], is the external funnel-shaped appen-
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dage fastened to the malar and temporal bones by
elastic fibres. It has fibro-cartilaginous frame-
work closely covered by perichondrium and skin.
The latter forms a projection from lower end of
cartilage called lobe of ear. The outer edge of
auricle is called Zeliz [Gr. éAli66w, to twist].
Within helix is fossa navicularis [Lat. navicula,
small boat]. At inner edge of this is another
ridge, the anti-heliz. In front of opening of audi-
tory canal is projection called tZe tragus [Gr.
Tpayos, goat,; because hairs like goat’s beard
usually grow here?]. Opposite this on other side
of canal is similar projection, tke anti-tragus.
The concavity around the orifice of canal called
the concha [Gr. noyym, concave shell]. Above
this is triangular depression, tke fossa triangularis,
The skin of auricle is covered by downy hairs,
and contains sebaceous glands (largest in concha)
and sweat glands (chiefly on side next skull).

Muscles of Awuricle.

Levator or attolens aurem : Origin, aponeuro-
sis occipito-frontalis. Fan shape. Fibres con-
verge to insertion at upper part of auricle. Lifts
auricle. Supplied by small occipital nerve.

Attrakens aurem : Origin, lateral edge aponeu-
rosis occipito-frontalis. Insertion in front of he-
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lix. Draws auricle forward and upward. Sup-
plied by facial and auriculo-temporal branch of
inf. maxillary nerve.

Retrahens aurem : Origin, mastoid process by
short aponeurotic fibres. Insertion, lower part
cranial surface of concha. Draws auricle back-
ward. Supplied by post. auricular nerve from
facial.

[These muscles are rudimentary in man.]

Intrinsic muscles ; muscles of animal life—slight-
ly developed; sometimes absent:—

Tragicus : Lies on ant. surface ant. wall of car-
tilage auditory canal.

Anti-tragicus : Lies on post. surface post. wall
of cartilage auditory canal.

Helicis major : Runs over ant. margin helix and
passes into levator aurem.

Helicis minor : Lies on lateral surface helix be-
tween its root and spine.

Transversus auricule: Runs on post. surface
auricle from navicular fossa to concha, across
furrow corresponding to anti-helix.

Obliquus auricule : Runs on post. surface auri-
cle over furrow corresponding to lower root anti-
helix.

Dilator of concha : On tragus.
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Arteries of Auricle.

Posterior auricular from ext. carotid.

Anterior auricular from temporal.

Awricular branch from occipital.

Veins empty into temporal, ext. jugular, and
post. facial. Network of lymphatics.

Nerves of Auricle.

Auriculus magnus, from cervical plexus, on
posterior surface auricle. Posterior auricular
from facial. Awricular branch from pneumo-
gastric. Awriculo-temporal branch from inferior
maxillary.

Fzternal auditory canal ; Meatus auditorius ex-
ternus [Lat. equiv.] : Runs from auricle to mem-
brana tympani, forward and inward, crooked
course, principal curve having convexity up-
ward, so that canal is higher in middle than at
either end. Average length about 1 inch. Width
varies ; widest parts at junction of bone and car-
tilage, and close to membrana tympani. Outer
} cartilaginous, continuous with cartilage of au-
ricle, and interrupted by fissures, incisure San-
torini, filled with fibrous tissue. Inner § bony, part
of temporal bone. [Superior and posterior walls
are developed from temporal hone in general
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growth of skull ; anterior and inferior walls from
tympanic ring or annulus tympanicus(Lat. equiv.)
of feetus—an oval bony ring, with upper %
wanting, which is independent at first, but finally
joins with rest of bone. At birth, no bony canal
exists, it being represented by membrane, which
disappears as bone grows outward.] At bottom
of canal, in annulus tympanicus, is tympanic
groove, sulcus tympanicus [Lat. equiv.], for inser-
tion of membrana tympani. Groove and ring
interrupted above by a segment of irregular out-
line, about {5 inch high and % inch wide, the
segment of Rivinus [Rivinus, Leipsic, 18th cent.].
Each end of segment marked by projecting bony
spine. Helmholtz [Berlin, 19th cent.] calls ante-
rior point spina tympanica major (spina tympanica
posterior of Henle), and posterior one spina tym-
panica minor. Owing to oblique position of mem-
brana tympani, anterior and inferior walls of canal
are longest (p. 213). Canal lined by integument
containing soft hairs, sebaceous and ceruminous
glands. Latter are like sweat glands. Cerumen
[Lat. for waz] consists chiefly of fat and coloring
matter. Integument becomes thinner as it ap-
proaches membrana tympani. Canal in relation
in front with articulation lower jaw ; in front and
below with parotid gland ; behind with mastoid
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cells and transverse sinus; above with mastoid
cells, dura mater, and middle fossa of skull.

Vessels : Posterior auricular artery ; deep auri-
cular from internal maxillary, entering at articu-
lation lower jaw. Largest vessels run on upper
and posterior walls.

Nerves from third branch fifth and from pneu-
mogastric, entering through anterior wall.

MIDDLE EAR.

Membrana tympani, or Drumhead : Lies at bot-
tom of external auditory canal, separating it from
tympanic cavity. Placed obliquely, forming
acute angle (456°) with inferior and anterior walls
of canal, and obtuse one with superior and pos-
terior walls. Upper border about j inch nearer
to entrance of canal than lower ; posterior border
about ¢ inch nearer than anterior. [In infant lies
more horizontally and nearly in line with upper
wall of canal.] Of ellipsoidal shape, with long
axis (about % inch) downward and forward. At
upper part presents conical protrusion—apex cor-
responding to short process of malleus, and base
spreading out in front and behind, forming an-
terior and posterior folds, anterior being the shorter
one. General position of membrane is arched,
with concavity outward. Deepest concavity sur-
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rounds end of malleus handle and is called tZe
umbo [Lat. for boss, of a shield]. Membrane in-
elastic, about 347 inch thick, and composed of
3 layers—a middle fibrous layer, covered exter-
nally by skin of auditory canal, and internally
by mucous membrane of tympanum; dermoid
layer, very thin and devoid of hairs and glands;
middle layer, lamina propria, presents two layers
of fine fibres, an outer radiating and an inner cir-
cular. In anterior half of membrane, outer fibres
radiate from tip of malleus as centre ; in posterior
half they radiate from entire length of malleus
handle. In centre of membrane, circular fibres
form very thin layer, which grows thicker to-
wards periphery and there becomes thin again
or disappears. Between some of the fibres are
cells—corpuscles of Von Troltsch [Anton Von
Troltsch, Wirzburg, 19th cent.]. Short process
and handle of malleus embedded between radiat-
ing and circular fibres (p. 218). On tympanic side
of membrane is fibrous fold 3% — % inch high and
% inch broad, running from posterior and supe-
rior border of bony ring (p. 212) to handle of mal-
leus, forming a pocket opening downward.
Called the posterior pouch. There is similar space
in front of malleus, the anterior pouch, formed by
spina tympanica major (p. 212), long process mal-
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leus, mucous membrane, anterior ligament of mal-
leus, chorda tympani nerve, and inferior tympanic
artery. At margin of drumhead, its layers unite
to form tendinous ring, which is inserted into
sulcus tympanicus (p. 212). Tendinous bands
run from the end of Rivinian segment to short
process of malleus, and above these is triangular
space, including Rivinian segment, and filled by
dermoid and mucous layers, more flaccid than re-
mainder of membrane. Called membrana flaccida
or Shrapnell’s membrane [H. J. Shrapnell, Lon-
don, 18th cent.]. Minute opening supposed by
some to exist in this part called Rivinian foramen.

Blood wvessels : 'To outer layer from deep auricu-
lar artery. To inner, from vessels of tympanum.
Two layers communicate by capillary network in
middle layer.

Nerves in all layers : In outer, from superficial
temporal of fifth. Ininner, from tympanic plexus
and nerves of cutis.

Lymph vessels found in all ]ayers

Seen through the auditory canal, the normal
membrana tympani presents a delicate, bluish-gray
color and is quite translucent. Short process of
malleus appears as a whitish tubercle at upper
border, and handle of malleus as a whitish stripe
running from this downward and backward to-
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wards the centre of the membrane, and dividing
it into anterior and posterior parts, of which the
former is the larger. 7"he * light spot” is a bright,
triangular reflection with its apex towards the lip
of the malleus handle, and base (3% — 4% inch broad)
towards the periphery of the membrane. Itresults
from the oblique position of the membrane and
from its marked concavity at this point. Some-
times one or two fine vessels may be seen, espe-
cially along the malleus handle.

Cawity of tympanum, or drum of the ear [Lat.
tympanwm, drum] : Irregular air-containing space
lying behind drumhead. Lined by mucous
membrane continuous with that of Eustachian
tube and pharynx. Average diameters: antero-
posterior, 4 inch ; anterior vertical, % -4 inch;
post. vertical, 2 inch; anterior transverse, 1— inch;
transverse opposite drumhead, {5 inch. Folds of
mucous memb, stretch from one bony point to
another, in some plates forming prominent ridges.
Anterior wall presents, at its upper part, the open-
ing of the Eustachian tube. Canal for tensor
tympani muscle lies above Eustachian tube, sepa-
rated from it by thin plate of bone, septum tube,
which ends by small projection into tympanum,
processus cochleaformis.  Posterior wall separates
tympanum from mastoid cells and presents open-
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ings into cells at upper part, close under roof.
Outer wall composed mostly of drumhead, but
extends further backward and upward than this;
has three openings: (1) dter chordm posterius
[Lat. ¢ter, @ path], on level with centre of drum-
head and close to its posterior edge, the opening
of a minute canal which descends in front of Fal-
lopian canal and finally joins it. Chorda tympani
nerve enters here, runs up under long process of
incus on free edge of posterior pouch, then for-
ward across neck of malleus, and leaves tympanum
by (2) iter chorde anterius, or canal of Huguier,
situated just in front of membrana tympani and
running parallel with (3) Glaserian fissure, open-
ing above and in front of membrana tympani, re-
ceiving long process malleus, ligamentum mallei
anterius, and tympanic artery. Inner wall forms
outer wall of labyrinth. Presents : fenestra ovalis
[Lat. for oval window], an oval opening, 1% inch
high, opposite upper part of drumhead and lead-
ing into vestibule. Closed by membrane, on
which rests base of stapes. A smaller opening
below latter Jfenestra rotunda [Lat. for round win-
dow], % inch diameter, leading into cochlea.
Closed by membrane called membrana tympani se-
cundaria. In front of fenestree and extending
between them isa rounded projection, t&e promon-
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tory, corresponding to the first whorl of the coch-
lea. Presents grooves for nerve twigs. In front
of promontory, the wall very thin and covers
carotid artery. Above and behind fenestra ovalis
is a ridge corresponding to Fullopian canal which
contains facial nerve. Behind and below fenestra
ovalis is the pyramid, or eminentia Stapedii, a
conical eminence containing circular canal which
encloses stapedius muscle and communicates be-
low with Fallopian canal. On a level with the
fenestra ovalis and behind ridge of Fallopian
canal is a smooth surface corresponding to hori-
zontal semicircular canal. Upper wall very thin
(sometimes wanting) and separates tympanum
from cranial cavity. Zower wall, sometimes very
thin or wanting, separates tympanum from jugu-
lar vein. Pierced by glosso-pharyngeal nerve.
The ossicles of the ear, or Ossicula auditus
[Lat, equiv.], are three small bones—malleus
[Lat. for ammer], incus [anvil], and stapes [stir-
rup]—which form a chain across tympanum.
Covered by very thin periosteum and mucous
memb. Malleus presents head, neck, short pro-
cess, handle or manubrium [Lat. for handle], and
long process, processus gracilis or Folianus. The
handle and short process are attached to middle
layer of drumhead (p. 214). Attachment firm at
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end of handle, looser about short process, leaving
sort of joint space there. Long process runs for-
ward and outward toward Glaserian fissure; 8%
lines long in infants ; dwindled to a short stump
in adults. Head and neck of malleus attached
by ligamentous fibres. Thoserunning from spina
tympanica major to neck of hammer and envelop-
ing long process up to Glaserian fissure, called
Uigamentum malle; anterius. 'Those radiating
from neck of malleus to border of Rivinian seg-
ment, lzgamentum malles externum. Those run-
ning from head of malleus to roof of tympanum,
ligamentum maller superius. Most posterior group
of fibres of ligamentum externum called Zgamen-
tum posticum, and this, with middle group of
ligamentum anterius, is called axis band of ham-
mer [Helmholtz]. Head articulates with incus
by a peculiar joint coufaining a cog, which allows
malleus to rotate outward, but prevents it from
rotating inward without carrying incus with it.
Incus presents head, long and short process.
Head articulates with malleus. Joined to tym-
panic roof by ligamentum incudis superius.
Short process runs back and articulates with
post. wall tympanum. Long process descends
parallel with and behind handle of malleus, and
ends in lens-shaped tip which articulates with
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head of stapes. Joint is flat segment of sphere,
convex toward stirrup. Stapes presents head,
neck, crura, and base. Head articulates with in-
cus. Base is surrounded by lip of fibro-cartilage
and rests in fenestra ovalis ; union between it and
wall of vestibule is by periosteum of latter ex-
tended over base. A thin membrane inserted
into side of base and inner edges of crura, closing
opening between them, is called ligamentum o0b-
turatorium stapedium. Jointsof ossicles provided
with articular cartilages and capsules. Z7%e fen-
sor tympani muscle arises from periosteum of up-
per wall of canal in which it lies, from upper
wall of cartilage of Eustachian tube, and from
neighboring border of sphenoid. Before leaving
canal it becomes tendinous, and tendon turns
around processus cochleaformis (p. 216) at nearly
right angle, to be inserted into ant. half of inner
side of hammer at beginning of handle and a lit-
tle below short process. Supplied by nerve from
otic ganglion. It draws handle of hammer in-
ward and renders membrana tympani tense, and
all the ligaments of the ossicles (except superius
mallei) are simultaneously put on the stretch ; at
the same time the long process of the incus is
made to rotate inward with the malleus handle,
and so to press the sfirrup against the oval win-
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dow and fluid of the labyrinth. Stapedius mus-
cle arises from cavity in pyramid in which it lies.
Tendon leaves canal at obtuse angle and is in-
serted into neck of stapes. Supplied by nerve
from facial. Supposed to depress base of stapes,
and so compress contents of labyrinth, The di-
mensions of the ossicles are : Length of malleus
from summit of head to short process, about 4%
mm. ; from short process to end of handle, 4 to
5 mm. ; long process, about 2 mm. Length of
tncus from summit of head to end of long pro-
cess, about 6% to 7 mm. ; to end of short process,
about 5 mm. Length of stapes, about 8 mm. ;
greatest distance between crura, about 2 mm. ;
length of base, about 3 mm.; width, about 1
mm.

The long process, or processus Folianus [Ccelius
Folius, Venice, 1645], of the malleus, is also
called the process of Rau, after Prof. Jacob Rau,
of the University of Leyden.

Arteries of tympanic cavity : Tympanic branch
internal maxillary, entering by Glaserian fissure.
Stylo-mastoid branch posterior auricular, entering
by stylo-mastoid foramen. Petrosal branch mid-
dle meningeal, entering by hiatus Fallopii.
Branches from ascending pharyngeal and internal
carotid, entering by median wall Eustachian tube,
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Veins empty into mid. meningeal and pharyn-
geal,

Nerves : To muscles, which see. To mucous
memb. from tympanic plexus, which is formed
from tympanic branch (Jacobson's nerve) of pe-
trous ganglion glosso-pharyngeal, entering by
small foramen below promontory; from branch
of superficial petrosal, entering from above ; and
from branches from carotid plexus of sympa-
thetic, entering through wall of carotid canal.
The otic ganglion, situated near foramen ovale of
great wing of sphenoid, in front of middle men-
ingeal artery, on outer side of cartilage of Eusla-
chian tube and origin of tensor palati muscle, and
internal to inf. maxillary nerve. Receives fibres
from third division of fifth, from auriculo-tempo-
ral, and from sympathetic plexus around mid.
meningeal artery. Communicates with glosso-
pharyngeal and facial nerves through small pe
trosal. Sends branches to tensor tympani and
tensor palati muscles. Chorda tympani nerve
passes across tympanum (between handle of mal-
leus and long process of incus and along lower
margin of post. pouch of membrana tympani),
but seems to have no physiological relation to it.

The mastoid cells consist of a large number of
irregular cells, of varying size, contained in mas-



EUSTACHIAN TUBE. 223

toid process of temporal bone. Whole are sur-
rounded by dense cortical layer of bone ' -5
inch thick. In upper part of process there is a
single large cell, the mastoid antrum [Lat. an-
trum, cave], which communicates with the lower
cells, and from which one or more openings lead
into the tympanum through its anterior wall.
The cells are lined by thin mucous membrane.
[At birth mastoid process is rudimentary, and
contains only one large cell, which corresponds
to the antrum.] Vessels of cells from stylo-mas-
toid branch of post. auricular.  Nerves from
tympanic plexus.

The Hustachian Tube [Eustachius, Venice, 16th
oent.] : Leads from pharynx upward, outward,
and backward to tympanum, at angle of 135°
with axis of ext. auditory canal. Consists of
cartilaginous and bony portion, whole length be-
ing about 1% inches. Tympanic end is bony ;
triangular shape; about 4 inch long and 7% inch
diameter. Outer wall belongs to pars tympanica,
median wall separates tube from carotid canal,
and upper wall, septum tube, from canal of ten-
sor tympani muscle. Point of union with carti-
lage is jagged, and median wall runs further
back than outer. Cartilage of tube consists of
two plates, a median triangular one, which is the
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larger, and into whose upper and outer part is
inserted the smaller, hook-shaped outer one,
which is attached to base of skull. Remaining
wall of this part of tube (equal to about half its
circumference) is formed of membrane. Nar-
rowest part of tube is at ésthmus, the junction of
cartilaginous and bony parts. Pharyngeal ori-
fice is trumpet-shaped, about % by 4 inch diame-
ter, and lies in posterior nasal space a little
above floor of nostril. The inner wall projects
slightly into pharynx, so that mouth of tube lies
rather in a frontal plane. The tube is lined
with mucous membrane, which in bony part ad-
heres very closely to periosteum. Contains nu-
merous acinous glands, which decrease toward
tympanic end. Membrane is quite thick at pha-
ryngeal end. Epithelium ciliated, with motion
of cilia toward pharynx.

Muscles of tube : Abductor or dilator of tube (sphe-
no-salpingo-staphylinus, circumflexus palats, or
tensor palati mollis) : Origin, sphenoid bone and
cartilage of tube. Insertion, convex border of
outer cartilage along its whole length. Fibres
pass forward, inward, and downward, and spread
over edge of soft palate and side of pharynx.
Draws hook of outer cartilage forward and
downward, enlarging calibre of tube. Fibres
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said to pass into those of tensor tympani. Sup-
plied by internal pterygoid nerve.

Levator veli palati : Origin, lower surface of
temporal bone on ant. border of entrance to caro-
tid canal, and from cartilage of tube. Insertion,
in region of osseous tube on bone, cartilage, and
mucous memb. of tube. Presses membranous
floor of tube forward, enlarging transverse di-
ameter. Supplied by pneumogastric nerve.

Salpingo-pharyngeus : Thin muscular layer con-
nected to lower end of median cartilage, to mu-
cous memb. and post. wall of pharynx. Consid-
ered as fixator of median cartilaginous plate.
Called fascia by some.

Vessels of tube : Ascending pharyngeal from
ext. carotid. Middle meningeal from int. max-
illary. Branch from int. carotid.

Nerves of tube: Branches to muscles, which
see. Superior pharyngeal from fifth, Glosso-
pharyngeal.

Whether tubes are normally open or closed is
disputed. They are opened during act of swal-
lowing. A semi-cylindrical space under hook of
cartilage is called safety tube, and supposed to be
always open.
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INTERNAL EAR, OR LABYRINTH.

Is the essential part of the hearing apparatus,
containing the ultimate filaments of the auditory
nerves. Comprises several osseous cavities con-
tained in the petrous bone, within which are
corresponding membranous sacs, receiving the
distribution of the nerve. Sacs and intervening
spaces are filled with a clear fluid.

Bony Cavrries are: (1) Vestibule ; (2) Sems-
circular canals ; (3) Cochlea.

VESTIBULE : Irregular ovoid shape ; diameters
from above downward and from behind forward
about } inch, and from without inward about 1
inch. Outer or tympanic wall contains foramen
ovalis ; above this is anterior opening of horizon-
tal semicircular canal. On ¢nner wall, near upper
ant. edge, are two depressions, recessus ellipticus
and 7ecessus spharicus; small ridge separating
them called crista vestibuli ; crista runsabove into
pyramidal elevation, pyramais vestibuli ; below, it
divides into two branches, which enclose a space
called 7recessus cochlearis; recessus ellipticus is
partly bounded below by a shallow furrow, sinus
suleiformis ; jusi above recessus, ampullar orifice
of ant. vertical semicircular canal opens ; at post.
part of inner wall is opening of aquaductus vesti-
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buli, a fine canal running into vestibule from
post. surface of petrous bone ; contains tubular
prolongation of lining memb of vestibule ending
in the cranium between the layers of the dura
mater. At junction of inner and posterior walls
is opening common to both vertical semicircular
canals. At same level in middle of posterior wall
is posterior opening of horizontal semicircular
canal. In angle of posterior lower and inner
walls is lower opening of post. vertical semicircu-
lar canal. On anterior apex of vestibule below
recessus spheericus, and below ant. edge of fenes-
tra ovalis, the scala vestibuli of the cochlea be-
gins (p. 230). Maculw cribrose [Lat. macula, spot,
and eribrum, a sieve], for entrance of twigs of au-
ditory nerve, are on inner wall, but are only visi-
ble by microscope in adult. Each macula consists
of a group of fine holes. The largest one, macula
cribrosa superior, lies at upper end of crista vesti-
buli, and admits nerves to utricle and to ampulle
of ant. vertical and horizontal semicircular canals.
Macula media lies in recessus sphericus, and ad-
mits nerves to saccule. Macula wnferior lies at
ampullar opening of post. vertical semicircular
canal, and admits nerves to ampulla. A fourth
macula lies in upper part of recessus cochlearis,
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and admits twig of cochlear nerve to septum be-
tween utricle and saccule.

SEMICIRCULAR CANALS are C-shaped, starting
from vestibule and returning to it again. Hori-
zontal one convex laterally. Othertwo are verti-
cal (anterior and posterior), at right angles to each
other. Five openings in all, one being common
to both vertical canals ; for situation in vestibule
see p. 226. Openings called ampulle, from flask
shape [Lat. ampulla, flask]. Dimensions vary.
Length of anterior vertical, # inch. Of posterior
vertical, about 34 inch. Of horizontal, about +
inch. Part common to both vertical canals, cana-
lis communis, about {5-4 inch long. Average
diameter of canals, 35—+% inch. Openings of
ant. vertical canal close together, at about same
height ; those of post. vertical stand one above
the other; those of horizontal close to those of
ant. vertical.

CocHLEA—so-called from resemblance to snail
[Lat. cochlea, snail]—is a tube which coils around
a central pillar or axis and tapers toward one ex-
tremity, where it ends in a cul-de-sac. About 1}
incheslong, 75 inch diameter at beginning and +;
inch at end. Makes 2} turns from below upward,
from left to right in right ear, and vice versa in
left. Apex, or cupola, directed forward and out-
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ward, with vaulted roof. The cochlea is separated
in front by a thin wall from carotid canal. In-
ward, it strikes upon blind end of internal audi-
tory canal. Encroaches as promontory on inner
wall of tympanum. Awis, spindle, or modiolus
[Lat. modiolus, hub of a wheel], is composed of in-
ner walls of tube and of central spongy bone sub-
stance circumscribed by its turns. Diminishes
from base to apex, being about { inch diameter
at former and 45 inch at latter. Length about
+ inch. Base rests upon the bottom of internal
auditory meatus. Apex forms inner wall of last
half whorl, ending in a thin lamella-like section
of a funnel, called ¢nfundibulum [Lat. for funnel].
Spongy substance is penetrated by numberless
small canals which run outward from base to
spiral lamina, and allow passage of nerves and
vessels from meatus auditorius vnternus. Two of
the canals running in spongy substance have
names. Their walls are perforated by fine holes
corresponding to canals running to spiral lamina.
One, canalis centralis modioli, begins in fossa
cochlearis and runs in axis of modiolus from base
to apex. The other, canalis spiralis modioli, or
canalis ganglionaris, runs spirally along outer
wall of modiolus at line of junction of lamina
gpiralis ; oval form, separated from scala tympani
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by thin, cribriform lamella, and ends at apex near
hamulus. Canals transmit vessels and nerves. In
canalis spiralis lie ganglia of cochlear nerve. On
outer surface of modiolus, and running spirally
around its axis from base to apex, is a projecting
bony ledge called lamina spiralis ossea. 1t is
made up of two lamelle which at its base, where
they come off from wall of modiolus, enclose
spongy bone substance communicating with
canalis spiralis modioli. Its free edge, where la-
mellee approach each other, is thinner. Posterior
lamella forms outer wall of canalis spiralis ; ante-
rior passes into wall of scala vestibuli. Lamina
diminishes in width and thickness towards apex.
In first whorl, projects into tube of cochlea 35
inch, in last whorl 4'; inch. At apex ends in
bony hook, the Zamulus [Lat. for small hook], pro-
jecting into cupola. The ductus cochlearis or la-
maina, spiralis membranacea stretches from free
edge of bony lamina across to outer wall of coch-
lear canal. A complete partition is thus formed
dividing canal into two passages or scal@ [Lat. for
stairways]. Lower scala has its base turned to-
wards tympanum, striking upon memb. tympani
secundaria, and is called scala tympani. Upperone
alone opens into vestibule (by recessus sphericus)
and is called scala vestibuli, At apex of cochles
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the two scale open into each other and connect
with arachnoidal cavity of brain ; communication
called /lelicotrema [Gr. &di66w, to twist, and
rpnua,hole]. [Communication doubted by Buck.]
Two small canals open by one end into labyrinth
and by the other on surface of petrous bone: (1)
Aqueductus vestibuls, about 4 inch long, begins by
groove just below and in front of opening of the
two vertical semicircular canals, runs around inner
wall of common canal, then down and back, and
opensunder bony projection alittle behind middle
of post. inner surface of petrousbone. Transmits
small vein carrying blood from semicircular
canals and emptying into vein of dura mater or
into inf. petrosal sinus. () Aquaductus cochlew
is somewhat larger; begins by small orifice in
lower wall of scala tympani, just above fenestra
rotunda, runs downward, inward, and forward
in inner wall of jugular fossa, and opens at bot-
tom of triangular depression towards middle of
edge, which limits inner and inf. surface of pe-
trous bone Transmits vein carrying blood from
cochlea and emptying into jugular.

The periosteum of the labyrinth is, excepting
that of outer wall of cochlear canal, very delicate.
Consists of several layers of very fine fibrous net-
work, compared by Henle to memb. suprachoroi-
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dea. In spaces of network are smooth round or
elliptical nuclei, sometimes like epithelium. Also
stellate pigment cells and minute round or ovoid
calcareous deposits. Rich supply of vessels.
From periosteum of vestibule and semicircular
canals fine fibres and many blood vessels run to
outer surface of corresponding parts of membran-
ous labyrinth,

THE MEMBRANOUS LABYRINTH.

The utricle [Lat. utriculus, a litile leathern bot-
tle] is a flattened elliptical tube placed upon inner
wall of vestibule. Long diameter, § inch, corre-
sponds to height of vestibule, upper end lying on
pyramid, lower end lying opposite ampullar
opening of post. vertical semicircular canal.
Fastened to recessus ellipticus by fine vascular,
nervous, and connective-tissue network. Outer
wall free and separated from outer wall of vesti-
bule by space filled with endolymph.

Membranous semicircular canals of same shape
as osseous, and open into utricle by five openings,
as do osseous into vestibule. At ampulle, the
membranous canals fill the osseous, but in other
parts there is considerable space between the two,
which is filled by connective tissue, vessels, and
fluid. Walls of canals and of utricle are clear,
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transparent, and very delicate ; about ;355 inch
thick, and composed of (1) an outermost layer
(memd. propria) of reticulate and nuclear fibrous
tissue pierced by blood vessels ; (2) a basal mem-
brane ; and (3) an innermost layer of pavement
epithelium. On inner surface of walls of canals,
except on side next to bone, the membrane is
thrown into numerous elevations. On wall of
both utricle and saccule is a more dense point, of
circular shape, 1Yy inch diameter, the macula acus-
tica, where twig of auditory nerve reaches it.
There is a still more rigid spot, the crista acus-
tica, embracing about % circumference of am-
pulla, near its utricular orifice, of yellowish
color, about 5 by +5 inch diameter, sometimes
surrounded by pigment line, and receiving also
nerve twigs. Macule and cristee present thick-
ening of memb. propria from mingling of con-
nective tissue and network of nerve fibres, which
enter epithelial cells (?). -

The otolith of the utricle (otoconia, ear sand, or
ear crystal) [Gr. ovs, ear, and A1S0S, stone] is a
smooth, irregularly demarcated and uneven mass
of white powder, loosely held together by mu-
coid substance. Powder consists of crystals of
carbonate of lime, of varying form and size.
Largest about zggy inch long and 3¢5y inch
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broad. How otolith is held to wall of utricle is
not settled.

The saccule is a flask-shaped sac, whose body
(about 1% inch diameter) lies in recessus spheri-
cus, its blind base directed upward and forward
against utricle, the walls of the two sacs being
united at a single point. Neck of sac, canalis
reuniens (about 45 inch long and 37 inch diame-
ter), runs from lower wall down and back, and
sinks into upper wall of vestibular end of ductus
cochlearis at nearly a right angle, so that a blind
sac is formed at junction of the two parts.

The ductus cochlearis begins with above blind
sac in vestibule, and passes through whole coch-

- lea to apex, where it ends in another blind sac.
Lower end rests in recessus cochlearis, upper end
in cupola. Ductusattached on onc side to lamina
spiralis ossea; on other, to outer wall of bony
cochlear canal. On cross-section is triangular,
two walls diverging from edges of lamina spira-
lis, and third, corresponding to part of cochlear
wall, comprised between insertions of the other
two. Lower wall, turned toward scala tympani,
called tympanal ; upper, toward scala vestibuli,
called wvestibular. On border of lamina spiralis
ossea is a soft structure—limbus lamine spiralis—
which lengthens lamina toward ductus, and is de-
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veloped from periosteum of former. Vestibular
wall of ductus passes off from upper surface of
lamina ossea at inner attachment of limbus, so
that latter is included in ductus. Limbus has
two lips, an upper, labium wvestibulare, and a
lower, labiwm tympanicum. Furrow between
them called sulcus spiralis internus. Upper lip
projects like a roof over sulcus, and its edge is -
divided by furrows into oblong sections, which
on front view resemble anterior surface of incisor
teeth, and are called auditory teeth. Furrows
filled with rounded (epithelial ?) cells, continu-
ous with layer covering membrana vestibularis.
Tympanic lip forms floor of sulcus and has two
layers which unite in sharp border, continuous
with membrana basilaris. Membrana vestibularis,
or Reissner’s membrane, forming vestibular wall of
ductus, runs from edge of lamina spiralis ossea to
outer wall of cochlea. It consists of vascular,
connective-tisue basis, covered by endothelium
on vestibular side and by epithelium on tympanic
side. Membrana basilaris [Gr. Saczs, base], form-
ing tympanic wall of ductus, is continuation of
labium tympanicum, and increases in width from
base to apex of cochlea, as lamina spiralis de-
creases. It is divided into two zones, an inner,
habenula tecta [Lat, habenula, a Uttle thong, and
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tego, to cover], and an outer, zona pectinata [Lat.
pectinatus, comb-like]. Essential layer is struc-
tureless membrane. This is thickest at outer
zone, and is there covered, on tympanal surface,
with knobby elevations. Embedded in basis sub-
stance is a small vein, vas spirale. anastomosing
through radial branches with vessels of lamina
spiralis ossea. On vestibular surface is a layer of
very fine radiating fibres, which are most promi-
nent in zona pectinata. Sometimes fine spiral
fibres are found on tympanal surface. Corti’s
organ lies on inner zone. Outer wall of ductus
presents internally the memb. propria of the duc-
tus ; externally, the periosteum ; and, between,
a semilunar cushion of connective tissue. Points
of insertion of memb. vestibularis and memb.
basilaris are prominent, the former called angu-
lus westibularis, the latter ligamentum spirale.
A part of the membrana propria just above liga-
mentum spirale is very vascular and called stria
vascularis. At lower limit of stria is an eleva-
tion, ligamentwm spirale accessorium, containing
a vessel, vas prominens. Space between this and
insertion of memb. basilaris is called sulcus spira-
lis externus.

Cavity of ductus cochlearis is divided into two
parts by a membrane, Corti’s membrane, or mem-
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brana tectoria [Lat. tectorius, covering], which
runs parallel to memb. basilaris from labium ves-
tibulare to outer wall of cochlea. Latter inser-
tion is about midway between memb. basilaris
and stria vascularis. Upper space is filled with
endolymph. Lower contains terminal auditory
apparatus. Tectorian memb. very delicate but
firm. Divided into three zones : Inner onestruc-
tureless, pierced by numerous openings, and cov-
ers labium vestibulare. Middle one densest, and
consists of several fine layers of parallel fibres.
Outer one consists of a very fine and friable net-
work. Henle thinks membrane is firmly fastened,
so that it cannot press closely upon parts be-
neath. According to Waldeyer, membrane ends
near outer wall by thin, free margin, and rests di-
rectly on Corti’s organ.

Terminal auditory apparatus (Henle) comprises
the structures in the lower chamber of the ductus
cochlearis. 7he auditory rods, pillars, or teeth of
Corti [Corti, Italy, 19th cent.] are arranged in
regular order, somewhat like the keys of a piano.
Shaped like Roman S, with slender cylindrical
bodies and broad ends, containing granular proto-
plasm. "'wo rows, an ¢nner (that nearest lamina
spiralis) a1d an outer. Rods of each row rest by
one end, cr pedestal, on memb, basilaris, They
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thence rise quite abruptly, and unite with each
other by their other ends, or /Zeads, forming an
arched roof over inner zone of memb. basilaris,
base of arch being about 345 inch broad. Inner
rods about 45455 inch broad. Outer rods about
35000 inch diameter, longer than inner, and
placed further apart, averaging 7 or 8 to 12 of the
latter. Pedestals of inner row lie just outside the
perforations in the memb. basilaris and the fine
ends of the nerve bundles. Tissue of rods is
hard as cartilage (Henle). To heads of rods are
fastened plate-like processes—the %ead plates. In-
ner rods have two—one on inner and one on outer
surface—enclosing a smooth concavity between
them, in which heads of outer rods rest, one of
latter articulating with two or more of former.
Plate on head of each outer rod projects from outer
surface, like a phalanx, beyond the joint. Esti-
mated number of pillars: Inner, 6,000 ; outer,
4,500. A perforated membrane, the lamina reti-
cularis [Lat. rete, a net], arises from articulation
of rods, and stretches, parallel to memb. basila-
ris, to outer wall of cochlea. Formed of network
of fine hyaline threads, with oblong and round
meshes arranged in rows. Tissue, thot gh deli-
cate, is quite firm.

The cells found in ductus cochlearis—auditory
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cells—are nucleated, round, and cylindrical. A
layer of them covers sulcus spiralis, Reissner’s
memb., and outer wall of ductus. Upon inner
pillars lies a single row of conical cells with large
nuclei. They send processes into row of small
cells lying next them toward sulcus—the granular
layer. The ends turned toward heads of rods
bear tufts of stiff, immovable cilia. These cells
called snner hair cells (inner roof cells of Henle).
Number computed at 3,300. On outer rods lie 3
or 4 rows of double nucleated cells connected by
slender processes to memb. basilaris and memb.
reticularis, and bearing also tufts of cilia. Called
outer hair cells (outer roof cells of Henle). Num-
ber computed at 18,000. Cilia of cells are re-
ceived by the corresponding rows of openings in
the lamina reticularis. Henle describes another
layer of cells lying on the memb. basilaris be-
neath the rods as floor cells. He considers the
cells as epithelial or ganglionic. Waldeyer re-
gards the cells, and also the rods of Corti, as epi-
thelial structures.

Auditory merve or portio mollis [Lat. for soft
part] of seventh nerve arises by two roots in medul-
la oblon,rata. One ganglionic nucleus of origin is
in floor ¢ * fourth ventricle. The other is in crus
cerebelli ad medullam (Stieda). The roots are
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connected with the gray substance of the cere-
bellum, with the flocculus, and the gray matter
at border of calamus scriptorius [Gray]. Nerve
winds around restiform body, from which it
takes fibres, thence forward across post. border
of crus, in company with portio dura or facial
nerve. The two nerves then pass into the mea-
tus auditorius internus, where some minute fila-
ments connect them together. At bottom of
meatus, facial nerve enters Fallopian canal ; au-
ditory divides into two branches, vestibular and
cochlear, the former of which here presents gan-
glionic swelling — intumescentia ganglioniformis
Scarpe  Cochlear nerve gives off small branch
which, at recessus cochlearis, passes to vestibular
end of ductus cochlearis, and through fourth
macula cribrosa to partition wall of utricle and
saccule. From trunk of nerve a number of fine
branches then arise, which pass directly through
tractus foraminosus to lamina spiralis of lower
wall of cochlea. Remainder of nerve enters
modiolus, in which it breaks up into fine anas-
tomotic divisions. Bipolar ganglion celis are
connected with the fibres. Bundles traverse gan-
glion spiralis in canalis ganglionaris (p. 229) at
beginning of lamina spiralis, and finally 7 ass into
latter, Fibres radiate with numerous anasto-
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moses between the two plates of the lamina spi-
ralis throughout all its turns. Vestibular branch
after its gangliose expansion divides into three
branches : (1) Superior, passes through macula
cribrosa superior (p. 227), and ends by three
branches to utricle and ampulla of sup. vertical
and horizontal semicircular canals. (2) Middle,
passes through macula cribrosa media to saccule.
(8) Inferior, passes through bony canal of its
own to ampulla of inf. vertical semicircular canal.

The terminal nerve fibres pass from the lamina
spiralis, through fine holes in labium tympani-
cum and in membrana vestibularis, into ductus
cochlearis. They run radiate course, passing
through granular layer, whence some end in in-
ner hair cells, and others run between rods of
Corti, and across tunnel formed by them, to end
in outer hair cells. Other nerve (?) fibres run
spiral course among granular layer and inner
and outer hair cells, but exact origin and ending
is unsettled.

The blood supply of labyrinth'comes through
auditiva interna artery, a branch from basilar of
vertebral. In meatus internus the artery divides
into vestibular and cochlear branches. The for-
mer passes in fine twigs through post. wall of
vestibule to soft structures of latter and of semi-
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circwar canals. Latter sends fine branches
through tractus foraminosus into modiolus, and
thence between layers of lamina spiralis. Some
small branches are said to go to labyrinth from
stylo-mastoid.

THE INTERNAL AUDITORY CANAL, or meatus
auditorius internus [Lat. equiv.], begins at about
the centre of the petrous portion of the temporal
bone by a large orifice with smooth, rounded
edges, and runs directly outward about ¥ inch
toend in a blind fossa. Floor of fossa marked
by four depressions, which are perforated by fine
foramina through which the fibres of the audi-
tory nerve enter the labyrinth. Three of them
correspond to the macule cribrose. The fourth
lies opposite the base of the cochlea, is spiral-
shaped with spirally arranged foramina, and is
called the tractus spiralis foraminosus.



CHAPTER II

EXAMINATION AND DIAGNOSIS OF AURAL DIS-
EASE.

TesTs oF HEARING : A watch is held opposite
the ear, and the farthest distance at which its tick
is heard is noted. It is usual to make this dis-
tance the numerator of a fraction whose denomi-
nator is the distance at which the tick is heard by
a normal ear. The letters H. D. are used for desig-
nating hearing distance ; R. E. for right ear, and L.
E. for lgft ear. Forexample, if a nermal ear hears
the watch at40 inches, and the right ear of the pa-
tient hearsit at only i0inches, ve write H. D. R. E.
=49, If the watch is heard only when it touches

contact c
the auricle, H. D. = - or —. If when
40
pressed P
pressed against the ear, H. D. = ——— or —.
40 40

0
If not heard at all, H. D. = —. Sometimes the
40

watch is only heard when pressed against the
243
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mastoid
—. The click-
0

mastoid process, H. D. =

ing noise made by rubbing the edges of thefinger-
nails together is sometimes a convenient substi-
tute for the watch tick.

Another test—and the best—of hearing-power is
the voice, Stand behind the patient, and find at
what distance he can hear ordinary or loud con-
versation. There is often a curious disproportion
between the two tests: a patient who scarcely
hears a watch at all may hear conversation at fifty
feet, etc. The voice test, therefore, gives the
best idea of the practical hearing power present.

The tuning-fork is used to determine whether a
lesion of the auditory nerve exists. While vibrat-
ing, it is held in front of the auditory meatus, and
then having been newly set in vibration the han-
dle is held on the mastoid process. If heard bet.
ter and longer through the air than through the
bones, aérial conduction better than bone conduc-
tion, disease of the nerve, either primary or sec-
ondary, exists. If heard better and longer
through the bone, disease of the middle or exter-
nal ear, or both, is present. In old persons agrial »
ig better than bone conduction.

Politzer’s acowmeter has been lately presented to
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the profession as a cheap, convengent, and uniform
test for the hearing. It consists essentially of a
steel cylinder 28 mm. long, joined to a small col-
umn of vulcanite in which a little steel hammer
is suspended. The lever of the hammer can be
depressed to a certain point, and when liberated
the hammer falls upon the cylinder and sets it
into vibration. The instrument is tuned to C%,
and it gives a note of constant intensity and pitch,
and louder than ordinary watches. Itis heard on
the average about 15 metres. There is a pin fas-
tened to the column, holding a small metal dise
on its end. This disc is placed against the skull
if it is desired to use the instrument for testing
bone conduction.

It is important to compare the aérial and
bone conduction with the tuning-fork. The nor-
mal ear hears the sound of the fork C? better
through the air than through the bones. When
the auditory nerve is predominantly affected, the
fork is almost always heard worse through the
bones than through the air; when the middle or
external ear is the chief seat of disease, it is heard
best through the bones. A convenient method of
through the bones. A convenient method of
testing is to hold the vibrating fork for a few sec-
onds on the mastoid bone, and then opposite the
external meatus, and let the patient say in which
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position it sounds loudest. A more exact method
is to hold it in one of these two positions until its
sound ceases to be heard, and then transfer it in-
stantly to the other position ; if the sound is now
perceived again, it proves that conduction isbetter
in the latter position than in the former.

The chief reason why a tuning-fork held on
the teeth or the vertex is heard better in the
deafer ear, when the deafness is due to disease in
the conducting portions, is that the escape of the
vibrations outward through the drum and audi-
tory canal is obstructed—more of them are thrown
back upon the nerve, and the latter thus perceives
the sound intensified. If, insuch a case, the mea-
tus is also plugged by the finger, the sound will
be still further increased on that side. It is
thought that when plugging the canal in this way
does not intensify the sound, this fact is proof
that the auditory nerve is involved : this view is
not held by all surgeons.

The tuning-fork held on either parietal protube-
rance is heard better ¢n the opposite ear in a normal
case. Thisisstill more noticeable if that ear is the
seat of disease confined to the conducting portions.

Testing the hearing in one-sided deafness requires
great care, owing to the difficulty in excluding the
good ear. The following methods are useful :
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Stop the better ear, and direct it toward the
source of sound ; then test the hearing, with the
deaf ear alternately open and closed : if there is
any difference found by the two tests, the balance
is credited to the worse ear [Dennert & Lucae,
Berlin, 19th cent.].

Stop the affected ear and pass a vibrating tun-
ing-fork back and forth alongside of it. If the
sound is not increased as the fork nears the mea-
tus, it is concluded that the sound has been heard
through the good ear [Knapp, New York].

Stop the good ear, turn the affected ear toward
the source of sound, and test the hearing ; then
test it again with the affected ear also stopped ; if
there is no difference, the conclusion is that the
affected ear is totally deaf, and that the sound
reached the auditory nerve of the good ear
through the bones. But if stopping the affected
ear makes the hearing worse, repeat the tests,
nearer, until they are heard again. The difference
between the hearing distance by the first test and
the second will represent the loss caused by stop-
ping the affected ear, consequently that ear’s
hearing distance by atrial conduction [Burnett,
Philadelphial.

Condition of nasal and pharyngeal mucous
membrane should always be examined. Rhi-
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noscopy and laryngoscopy are of great assist-
ance.

Present condition of general health and inqui-
ries as to past illnesses are very important.

THE AURICLE is easily examined .

For examining EXTERNAL AUDITORY CANAL
and membrana tympani an aural speculum and
mirror are necessary. End of speculum is in-
serted about  inch into meatus, and held between
thumb and forefinger of one hand ; at the same
time the upper edge of the auricle is held between
same forefinger and the middle finger. In this
way the auricle can be pulled upward and back-
ward, which obliterates curves of canal, and al-
lows clear view to bottom of it. The parts are
illuminated by the otoscope—a round, concave
mirror about 3 inches diameter, with central per-
foration—which is held close before the observer’s
eye at a distance of 6-10 inches from the pa-
tient [Hoffman, Von Troltsch]. Either daylight or
artificial light may be used ; former is simpler,
and generally answers every purpose. When
both hands are required.for examination or for
making applications, mirror is held on forehead
by an elastic band passing around head.

TaE EusTACHIAN CATHETER and POLITZER’S
MeTrHOD are used to introduce air into the middle
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ear through the Eustachian tube. Their diagnos-
tic use is to show whether tubesare pervious, and
whether predominating elements of disease are
such (catarrhal) as can be relieved by inflation.
If so, patient will feel the puff of air enter his ear,
drumhead will probably be pushed outward and
congested, and hearing will be improved. To
introduce the catheter :

(1) Have the instrument warm and moist.

(2) Let the patient hold his head in natural
position, and have him blow his nose to moisten
nostril.

(3) Place the forefinger of onehand on patient's
upper lip and stretch it downward.

(4) Hold the catheter lightly with the other
hand near its large end and in vertical position,
with the ring on its handle pointing toward me-
dian line. Then introduce its curved beak gently
into nostril corresponding to ear under examina-
tion, and as soon as it has fairly entered nose
raise handle into horizontal position and push
catheter very gently back, with its beak hugging
foor of nostril, until it is felt to strike the hard
posterior wall of the pharynx.

(5) Withdraw the catheter about # inch, rotat-
ing it about one-quarter on its axis so that ring on
its handle points toward ext. auditory meatus,
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when point will generally fall opposite orifice of
tube. If catheter is in proper position, it willnot
be disturbed by patient’s talking or swallowing.
It may be steadied by resting fingers against pa-
tient’s nose, while air is forced through it froman
ordinary air bag. When tubes do not open freely,
patient may be made to swallow a little water at
moment of forcing air through catheter. Having
patient say Zoc will often answer the same pur-
pose. Difficulties in introducing the catheter are
generally due to its being held in wrong position,
so that it enters middle meatus of nose; and to
patient’s spasmodically contracting his facial mus-
cles so as to prevent the necessary relaxation of
the parts. Sometimes the manipulation is made
difficult or impossible by a very crooked or oc-
cluded nostril. The instruments usually found
in the shops are of too large calibre, and have
too great a curve, to be readily introduced ex-
cept by the most experienced. There is no ad-
vantage in an instrument of too large a calibre or
with too great a curve.

Porirzer’s MeraOD [Adam Politzer, Vienna,
19th cent.] of inflating the middle ear consists in
forcing air through the nostril and Eustachian
tube during act of swallowing, which opens the
tube (?), bringing the uvula against pharyngeal
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wall, shutting off upper from lower pharyngeal
space. Patient takes a little water in his mouth
and holds it until a given signal. Nozzle of an
air bag is then inserted into his nose and both
nostrils tightly squeezed together around it.
Signal is then given, and, as patient swallows the
water, air bag is compressed and air forced in.
When it is very difficult to make air enter the
ear, it may often be done easily by mingling a
little chloroform vapor with it. 'This is done by
putting two or three drops of chloroform on the
little sponge contained in the bulb of the im-
proved Politzer’s apparatus now generally used.
For children, Politzer'’s method is best used by
means of a simple piece of rubber tubing,
through which air is blown directly from sur-
geon’s lungs. 1f child is too young to swallow
water at a given signal, it will usually cry dur-
ing the operation, and that opens the tube just as
well.

VALSALVA’S METHOD, or the VALSALVIAN
ExPeRIMENT [Valsalva, Italy, 17th cent.], con-
sists in taking a deep inspiration, and then forc-
ing the air outward so as to distend the cheeks
and inflate the ears, while the mouth and nostrils
are kept tightly closed. Its frequent use con-
gests the ears and relaxes the drumhead ; and,
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being inferior to the other methods, it should
not be advised.

Some pass slender bougies through the catheter
to examine for strictures of the tube. Their use
is dangerous and requires great caution.

Several useful modifications of Politzer's method
of inflation have been proposed. Gruber [Vien-
na, 19th cent.] recommends that the patient, in-
stewd of swailowing water, say /e, hae, or hoc;
Dr. Tansley [New York], that he blow forcibly
with puckered lips; and Dr. Holt [Portland,
Me.], that he close the lips tightly and distend
his mouth and cheeks with air at the moment
when the air bag is compressed.

THERAPEUTICS AND SURGERY OF THE EAR.

SYRINGING THE EAR: There are needed a sy-
ringe (holding 4 to 6 oz.) with a bulbous nozzle,
a bowl to hold the water, and a lighter one (such
as a finger bowl) to catch it. Patient, being
seated, holds the small bowl under the auricle
and pressed firmly against the cheek, to prevent
the water from running down his neck. The
operator should straighten canal by pulling au-
ricle up and back with one hand, and, placing
nozzle of syringe well into meatus, should gently
force the stream down to the bottom of it, Asa



THERAPEUTICS OF EAR. 253

rule, only simple water should be used, and as
warm as can be borne comfortably.

TeE AURAL DoucHE is used where a stecady
flow of warm water is required, as in acute in-
flammations. Douche consists of a cup to hold
the water, with a piece of rubber tubing at-
tached. Cup is placed above the head so that
the water runs through the tube and into the ear
from its own weight. Force of stream can be
regulated by height of cup, and should be very
gentle. Ordinary fountain syringe makes a very
convenient douche.

If all syringing causes pain or vertigo, water
may be dropped into the ear from a sponge ; or
absorbent cotton twisted on a probe may be used
to clean the ear.

Tee CorroN HoLDER is simply a slender
steel probe, around whose end a little cotton can
be wound. Used to cleanse and dry the deep
parts of ear and to make applications to them.
Should only be used under good illumination
from otoscope. Cotton should be very soft and
clean.

LercHES, in inflammations of external audi-
tory canal or middle ear, should be applied at
base of tragus, on front wall of canal, or on mas-
toid process, for reason that at these points ves-
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sels which supply diseased parts are most conve-
niently and surely reached. Cotton should be
placed in meatus to keep leech from crawling in.
By using leech glass and scratching skin to draw
a little blood, the leech can be applied to the ex-
act spot desired. After-bleeding should be en-
couraged for an hour or more, after which it can
be checked with styptic cotton, etc.

BLisTERS BEHIND THE EAR : Usually of very
little use in chronic inflammation ; and in acute
attacks, where prompt measures are needed, they
merely add to patient’s discomfort.

PourticeEs : Injurious as a rule. In acute in-
flammations tend to make tissue cedematous and
to favor its breaking down. If ever needed to
quiet pain, should be of conical shape, small
enough to be pushed into meatus, and only ap-
plied for a short time. It is sometimes necessary
to use poultices in front and behind the ear, not
upon the auricle, to alleviate the pain of severe
inflammations.

MEDICATED SOLUTIONS to be dropped into the
ear should always be warmed. This is easily
done by holding them in a spoon or test tube over
a flame.

INFLATION OF MIDDLE EAR : (Vide p. 250.)

HEeARING BETTER IN A Noisk : Recent inves-
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tigations upon this subject make it highly prob-
able that this symptom occurs only in disease of
the middle ear. Patients with any form of dis-
ease of the middle ear hear better in a noise, and
not alone those who suffer from chronic and in-
curable disease. The presence or absence of this
symptom, which should be accurately and care-
fully determined without reference to the state-
ments of the patient, becomes a valuable assistant
in the differential diagnosis of disease of the
middle or internal ear [Roosa].

PRESBYROUSIS (mpe6fvs, an old man;
anovw, I hear): It is claimed that the ears of
all persons over fifty years of age undergo senile
changes, which cause impairment of hearing, es-
pecially in noisy places, or when several persons
are conversing. The chief symptoms of this
condition are worse hearing in a noise and greatly
diminished bone conduction. The pathology of
it is thought to be shrivelling of aural tissues and
atrophy of the acoustic nerve [Roosa, Orne
Green].

PARACENTESIS OF MEMBRANA TyMmPANI [Rio-
lanus, Paris, 1650]: Often performed in acute
inflammation of middle ear. As large a specu-
lum as possible is used ; and, while ear is well
illuminated by forehead mirror, paracentesis
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needle is passed along floor of meatus until drum-
head is reached. Membrane can then be pierced
at any point desired. After incision it is usuai
to inflate ear by Politzer’s or Valsalvian method.
This opens the wound and tends to force out any
matter which may lie in the tympanic cavity.
Paracentesis is also performed for chronic cases
of non-suppurative inflammation, its principal
use being to facilitate medication of middle ear.

TeENoToMY OF TENsSOR TyMPANI { Weber-Liel,
Berlin, 19th cent.] at its insertion into the mal-
leus is sometimes done, where muscle’s contrac-
tion appears to cause injurious pressure on fenes-
tra ovalis. Tenotome is passed through anterior
segment of drumhead, a little below short pro-
cess of malleus, and point pushed around behind
malleus so as to reach tendon. This operation is
now pretty generally abandoned.

D1visioN oF ADHESIONS between memb. tym-
pani and promontory may be successiully done
by a knife devised for the purpose.

INSERTION OF AN EYELET INTO MEMB. TyM-
PANT [Politzer], to preserve a permanent open-
ing, is done. Operation difficult and not free
from danger. [The three latter operations are
performed in desperate chronic cases, and results
thus far have been chiefly negative.]
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TREPHINING OF MAsToID PRrOCEss [Petit,
France, 1750]. (Vide p. 288.)

ExcistoN oF THE OssicLEs: In cases of
chronic suppuration which do not readily yield
to ordinary treatment, when the ossicles are pre-
sumably or positively carious, they may be re-
moved [Schwartze, Halle]. A thorough curetting
of the tympanum is sometimes advantageous, the
object being to remove granular tissue.

HeARING-TRUMPETS : Thus far there are no
aids for conducting sound to the ears of persons
incurably deaf more efficient than the ordinary
metallic or flexible tubes known as hearing-trum-
pets.

The AuprpHONE and DENTAPHONE : Since the
first edition of this book appeared, two useful
instruments have been invented for aiding the
deaf to hear. The Audiphone was invented by
Mr. R. S. Rhodes, of Chicago, Ill. It consists of
a thin and elastic diaphragm of hard rubber
fitted to a handle, so that the whole looks much
like a fan. The upper edge of the diaphragm is
bent toward the lower by silken cords attached to
it, so that a convex surface is presented toward
the source of sound, and a concave one toward
the listener. The tension of the diaphragm can
be regulated by the cords as best suits each case.
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In using the instrument, the upper edge is
pressed firmly against the central incisors or the
eye teeth of the upper jaw.

The Dentaphone is a small circular box, fitted
with a very delicate vibrating diaphragm, to
which is attached a silken cord connected at its
other end with a wooden tooth piece. The re-
ceiver is held in the hand with the diaphragm di-
rected toward the source of sound, while the
piece of wood is held between the teeth, the in-
tervening cord being kept quite tense.

By both these instruments the sound-vibrations
are conveyed to the auditory nerves by way of
the bones of the skull. Hence they are only use-
ful in those cases of deafness which are situated
wholly or chiefly in the conducting portions of the
ear. Their usefulness is in proportion to the in-
tegrity of the nervous apparatus. Like speaking-
tubes, they prove of decided benefit in a limited
number of cases.



CHAPTER III.

DISEASES OF THE EAR.

AURICLE,
1. Injuries.
2. Hczema.
3. Erysipelas.
4. Tumors.
5. Malignant Disease.
6. Malformations.

INJURIES are of various kinds, and require
same treatment as in other parts.

EczeMA is quite common, and generally associ-
ated with eczema of external auditory canal (vide
p. 265). Presents same appearance as elsewhere
and requires same treatment.

ErvysrperaAs: This may originate in wounds or
ulcers behind the ears, and invade the auricle.
It sometimes occurs after operations upon the
mastoid. It is usually not dangerous, and re-
quires the same treatment as facial erysipelas in
general.

The auricle is subject, also, to erythema, herpes,
259
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syphilitic eruptions, frost bite, etc. If any cold
fluid is used in treatment, it should not be allowed
to run into the auditory canal, lest it may excitein.
flammation of the deeper parts of the ear. In ca-
ses of frost bite, it is necessary to guard against
too sudden reaction: the auricle should be bathed
with very cold water at first, and warmer applica-
tions made gradually.

TuMoRs comprise (a) Fibro-cartilaginous; sim-
ple hypertrophies; most frequent among negroes,
result often from irritation of piercing ears for ear-
rings, and where brass earrings are worn; may be
removed by V-shaped incision, edges of which are
afterwards united by sutures. (b) Sebaceous ; may
beenucleated. (c) Erectile; best treated by galva-
no-caustic. (d) Othematoma or vascular tumor ;
idiopathic and traumatic, In former, ear be-
comes red, swollen, and hot, and then effusion of
blood occurs, mostly in concha, obliterating folds
of auricle, and causing painful, roundish tumor,
of variable size, in which fluctuation may be
found ; effusion may be absorbed, or rupture or
suppurate; etiology supposed to be cerebral con-
gestion and centripetal irritation from the emo-
tions ; most common among the insane; some
advise non-interference, others opening and eva-
cuating sac and use of pressure bandage; after
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recovery great deformity is apt to result. Trau-
matic form is simple extravasation from vessels
ruptured by violence, and is not apt to leave de-
formity. J

MaLIGNANT DISEASE is very rare; amputation
of auricle is the proper remedy.

MALFORMATIONS may be congenital, or result
from ill-treatment (such as allowing hat to press
against auricle, etc.) or from disease. Auricle
may be congenitally absent or rudimentary, gen-
erally with same defect of deeper parts. Super-
numerary auricles have been observed.

DrposiTs oF URATE OF SopA are often seen
on the auricles of gouty subjects, especially on
the helix; sometimes cause considerable pain.

CHONDRITIS AND PERICHONDRITIS OF THE
AURICLE : An inflammation extending from the
auditory canal to the auricle. This inflammation
is very painful, and is pretty sure to leave consi-
derable deformity. Cooling applications or hot
fomentations should be used, according to their ef-
fects. Free incisions are to be made to secure
good drainage. Iodoform gauze is a good dress-
ing after incisions.

DirruseE INFLAMMATION and ABSCESSES of the
auricle, from whatever cause, require careful at-
tention, as they tend to produce great deformity.
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EXTERNAL AUDITORY CANAL.

. Foreign Bodies.

. Inspissated Cerumen.

Diffuse Inflammation.
Circumseribed Inflammation.
Hezema.

. Vegetable Fungous Growths.

. Polypi.

. Syphilitic Ulcers and Condylomata.
. Hzostoses and Hyperostoses.

Forerex Bopims: Include insects and their lar-
ve, and such articles as beads, buttons, peas, beans,
etc., which are thrust into ear, especially by chil-
dren. Insects sometimes fly into ear; cause ago-
nizing pain. Syringing with warm water usu-
ally brings them out at once. They are readily
attracted by the odor of a suppurating ear to
deposit their larvee upon the pus within it; larve
may cause pain, or only discomfort, by their
wriggling motions. Examination of an ear so
affected shows small, white, worm-like animals
moving rapidly about ; they are provided with
hooks by which they cling to the tissue. Cannot
generally be dislodged by syringing, unless some
parasiticide has first been used. Labarraque’s
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sol., chloroform vapor, carbolic acid sol., etc.

have been used for this purpose ; sometimes for.
ceps are necessary. Beads, buttons, etc., are
chiefly dangerous through indiscreet efforts to
remove them ; through such attempts, the ear,
and even the life of the patient, has been de-
stroyed. Beans, peas, etc., are troublesome, be-
cause they swell after being in canal for some
time. In treating these cases, first thing to do is
to examine ear with otoscope; never try to re-
move a foreign body which you cannot see. In
ordinary cases simple syringing will suffice. If
body is impacted, and there are inflammation and
swelling about it, better to wait until latter sub-
side. If instruments become necessary, patient
should be etherized and body dislodged, if pos-
sible, by forceps or probe, and then removed by
syringe. Value of patient and gentle manipula-
- tion cannot be overrated. If foreign body is
causing no bad results, there need be no haste
about its removal. If instruments really become
necessary, they should only be used by a prac-
tised hand. Foreign bodies sometimes penetrate
into the tympanum, but require no different
treatment from that given above. It may be-
come necessary to detach the auricle from the
canal posteriorly, in order to get at a foreign
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body in the tympanum or lying upon the drum-
head.

INsPISSATED CERUMEN, or hardened wax, is
quiteoften found in auditory canal. Inmajority of
cases, probably secondary to some other affection
of ear, and should be so considered when com-
plete relief of symptoms does not follow its re-
moval. Wax is not removed by motions of jaw,
as it normally is, but collects in canal, its watery
parts evaporate, and a brown or black mass is
left, sometimes as hard as stone. Symptoms are
deafness, tinnitus [Lat. for 7inging], sense of
fulness, vertigo, and pain—two latter being
rather infrequent ; deafness usually sudden, be-
cause it does not occur until Zmpaction takes
place, although there may be a great deal of wax
present ; impaction may result from any sudden
jolt, etc. 'Wax easily seen with otoscope as dark
mass, filling canal. Simple syringing with warm
water best method of removing wax, and usually
sufficient. Sometimes, where wax is very hard,
a solvent, such as sol. soda bicarb. (gr. x. to %1i.),
may be dropped into the ear several times for a
day before the syringing is begun. Several sit-
tings may be needed to remove the wax, and
they are preferable to doing too much at once.
Probe may be necessary to loosen mass and break
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up its hardened surface so that syringing may
be effectual. Instruments should be avoided,
however, if possible. All the wax should be re-
moved, as even a small piece left upon drum-
head will keep up the unpleasant symptoms.
‘Where hearing is normal after removing wax, a
little cotton should be kept in ear for a few days,
otherwise sounds will be unpleasantly acute, and
shock of them may injure the ear. Where hear-
ing is not normal after the wax has been re-
moved, inflation may improve it.

DirrUsE INFLAMMATION is quite rare. It is
caused by local irritation, such as ear picks,
dropping of oils into ear, etc., and, rarely, by ex-
posure to cold. Symptoms are itching, followed
by pain, sense of fulness, and, perhaps, some
deafness. Canal and membrana tympani red and
swollen, and epidermis and integument may sup-
purate. Where the skin is closely adherent to
bone, the pain is intense and disease is essentially
a periostitis. Treatment in acute stage comprises
leeches, incisions, and warm douche; and, if
these fail, poultices. If suppuration is estab-
lished, ear should be thoroughly cleansed every
day by syringe, and astringents applied. Solu-
tion of alum or zinc (gr. 1-4 to %i.) may be
dropped into ear by the patient, after syringing,
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Surgeon should cleanse the ear himself 3 to 4
times a week, and make some appropriate appli-
cation to the affected part.

CIRCUMSCRIBED INFLAMMATION, or FURUN-
CLE, is a symptom of a wrong state of the system.
Apt to occur in an@mic persons, and to be recur-
rent. Very painful, and may cause deafness by
filling up the canal. It does not usually cause
tinnitus. Proper treatment is to make an inci-
sion as soon as possible, whether pus has formed
or not, and then to use warm douche freely.
Probe is useful to find the most tender point,
where furuncle is not very marked. Incisicn is
best made with a sharp-pointed bistoury, and
should be a deep and free one. Leeches are not
of much service. Small cotton plug, saturated
with glycerine, sometimes useful to quiet pain.
Solutions of menthol are recommended.

EczEMA : Generally associated with eczema of
auricle. The swelling of canal causes fulness
and tinnitus, with deafness. The disease is
rarely brought to notice until it has become
chronic. In treatment, first requisite is thorough
removal of exuded matters every day, and this is
best done by the surgeon himself. Warm douche
and cotton holder are best means. After cleans-
ing, an astringent should be applied, a liquid one
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being best, as it does not clog up the canal. Fre-
quent use of the warm douche by the patient is
useful for keeping the canal clear and to allay
pain and itching. Arsenic is generally useful in-
ternally.

VEGETABLE FuUNGI : Sometimes germinated
in auditory canal, and cause or aggravate inflam-
mations of the part. Most commonly secondary
to eczema. Symptoms of otitis parasitica are
tinnitus, fulness, deafness, dull pain, vertigo,
whitish or blackish flakes adhering to walls of
canal and outer surface membrana tympani, and
blocking up passage. Latter require forceps for
their removal, and tissue beneath them is found
red and tender. Growth may reappear in a few
hours. Varieties of parasites are :

Slavus.
. Aspergillus 1 glaucus.
nigricans

—

2. Penicillium glawcum.
3. GQraphium penicilloides.
4. Tricothecium rosewm.

They can only be seen by the microscope.
Treatment consists in keeping canal free from
fungus and subduing inflammation. Many pa-
rasiticides are recommended, but the warm
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douche, thoroughly used, is as good as any. In-
flammation of canal is treated as usual.

Porypr are result of a prolonged or violent
acute suppuration, or one that has been aug-
mented by poultices so that integument has been
destroyed by ulcerative process. Usually associ-
ated with polypi of middle ear and require same
treatment.

SypaILITIC ULCERS and CONDYLOMATA: Very
rare. Require local cleanliness and the proper
internal remedies for syphilis.

Exostoses and HyprrosTOsgs, or bony
growths. Sometimes occur in osseous part of
auditory canal. Most frequently come from
chronic suppuration of the middle ear, extending
its irritation to the canal, and will therefore be
considered under that section (vide p. 286). May
be congenital or occur in some special diathesis.
If canal is occluded by growth, an operation for
opening a passage through it (such as that of
boring a hole with a rat-tail file or a dentist’s
drill) must be performed.

MIDDLE EAR.

INJURIES OF MEMBRANA TYMPANI: Subject to
injuries from concussions, from effects of con-
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densed air, from foreign bodies, instruments, etc.
The membrane has been ruptured from artillery
explosions, but not with relative frequency; from
exposure to condensed air, as in caissons used in
building bridge piers; from blows upon side of
head ; from waves striking side of head in sea-
bathing ; from violent vomiting, coughing,
blowing of nose ; from hairpins, blades of straw,
etc., thrust into ear; from use of instruments,
etc.  Where there is disease of ear, and collection
of mucus in tympanum and Eustachian tube,
drumhead is much more liable to rupture from
all the non-traumatic causes than where parts are
healthy. Rupture of drumhead in suppuration
of the middle ear belongs under that section. To
determine the nature of a rupture, it should be
seen soon, before suppuration has had a chance to
occur around it. Traumatic ruptures are apt to
heal promptly, without suppuration, and to leave
hearing intact. Those from concussion are seri-
ous, as deeper parts are generally injured at the
same time. Treatment: Above all, ear should
not be disturbed by syringing or otherwise imme-
diately after the injury. If inflammation and
suppuration appear, they should be treated as in
acute inflammation of the middle ear. Mean-
while the ear should be protected by a bit of cot-



270 DISEASES OF MIDDLE EAR.

ton placed in meatus, and patient kept under care-
ful but not meddlesome observation.
Myrinerris [Lat. myringa], or INFLAMMATION
oF DRUMHEAD, is only part of an inflammation
of adjacent regions. The anatomical structureof
a membrane which has no independent nutrition,
which has but one layer of tissue peculiar to it-
self (and that in its centre), but which is a direct
continuation of neighboring parts, rather pre-
cludes the idea of its being primarily diseased.
FRACTURE OF TH : HANDLE OF THE MALLEUS
is very rare, only three or four cases having been
reported. The diagnosis in these cases was based
upon the peculiar, irregular appearance of the
bone.
The principal affections of the middle ear are:
1. Acute Catarrhal Inflammation.
2. Subacute Catarrhal Inflammation.
3. Chronic Non-Suppurative Inflammation.
(a) Catarrhal.
(b) Proliferous.
4. Acute Suppurative Inflammation.
5. Chronic Suppurative Inflammation.
6. Consequences of Chronic Suppuration.
(a) Polyps.
(b) Exostoses.
(c) Mastoid disease,
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(d) Caries and Necrosis of Temporal Bone.
(e) Cerebral Abscess.

f) Pyemia. ]

(g) Paralysis.

Acute CATARRH of the middle ear is quite
common. Has many causes, such as exposure to
cold and wet ; allowing cold water to run into
ear; ‘“coldsin thenead ” ; constitutional diseases,
such as scarlet fever, measles, small-pox, pneu-
monia, syphilis ; use of ‘‘nasal douche ”; sniffing
of water up the nostrils ; operations upon the nose,
etc. Danger from nasal douche probably due
to entrance of some of the water through the Eu-
stachian tube into tympanum. Acute catarrh gen-
erally starts from faucial end of Eustachian tube,
but may sometimes extend from ext. auditory
canal, Symptoms are pain; sense of fulness;
tinnitus ; impairment of hearing; injection,
swelling, and bulging outward of membrana tym-
pani ; catarrh of pharynx and Eustachian tube ;
fever, and, rarely, delirium.

The pain is usually intense. The familiar
“‘earache” isidentical with acute catarrh.  In
children too young to speak, it may be difficult to
locate the pain. Pressure against the ear to see
if the child winces, and dropping warm water (or
even breathing) into tlie ear to sce if it quiets the
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pain, are useful diagnostic tests. Sensations of
Jfulness may precede pain or follow it. Tinnitus
generally assumes form of a beating or puffing in
the ear, and is distressing. Deafness may not be
marked in stage of pain; indeed, hearing some-
times seems more acute than normal. Redness of
membrana tympani may be confined to periphery
and along malleus handle, or be intense over whole
membrane, effacing all its normal appearances.
Bulging outward of the membrane may often be
seen after the first 48 hours of the attack, general-
ly in posterior part and in Shrapnell’s mem-
brane. Spontaneous perforation is then apt to
follow. Fever, and even delirium, are sometimes
present.

Treatment should be antiphlogistic and prompt.
First remedy in efficiency is local blood-letting
by one to four leeches to the tragus (p. 253).
Next is warm water poured into the ear by the
douche so as to give it a continuous bath. Douche
may be used for several minutes every half hour.
Breathing into the ear, steaming it, and blowing
in of tobacco smoke are sometimes useful to quiet
the pain. Poultices should only be used when
other measures fail, as they are dangerous to the
integrity of the drumhead, Dropping of oils,
molasses, etc., into the ear is useless, and only
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clogs up the canal. A little laudanum may be
added to the warm water, if desired, and opium
may be given internally. If perforation of mem-
brana tympani is threatened, a paracentesis
should be performed; or it may be done to relieve
the pain where other means have failed, even
when there is no bulging (p. 255). If the mas-
toid region becomes involved, an incision should
be promptly made down to the bone (p. 287). In-
flation is advisable when acute symptoms subside,
to blow out secretion and prevent adhesions.
Cocaine freely instilled is sometimes useful.

Such prompt treatment generally results in a
perfect cure, saving the patient from chronic oti-
tis and its bad consequences. If suppuration
occurs, it is usually tractable (p. 281).

Several cascs of acute catarrh have occurred in
which the course was very rapid, ending in per-
foration without suppuration, but with abundant
hemorrhage through the drumhead. In other
cases of acute catarrh, where a paracentesis has
been done, only blood has escaped from the tym-
panum, The name given to such cases is ofitis
media haemorrhagica. [Hemorrhage into the mid-
dle ear may also occur from atheromatous vessels,
as in kidney disease.] Sometimes ezudations of
serous fluid into the tympanwm (hydro-tympanum)
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occur without any active inflammatory symptoms.
The patient complains of deafness, a sense of
stiffness and perhaps of pressure. On inspec-
tion, the level of the fluid may be seen through
the drumhead, and this may alter with a change
in position of the patient’s head; or bubbles of
fluid may be seen behind the membrane; or there
may be nothing evident save some slight alteration
in the translucency of the part. Inflation, paracen-
tesis, and attention to the throat and general con-
dition, are the chief means of treatment.
SuBAcUTE CATARRH: Common in children and
young persons. Distinguished from acute ca-
tarrh chiefly by its milder course and by the ab-
sence of severe pain. Patient is subject to
seasons of marked deafness, fulness, and tinnitus;
membrana tympani may be congested or not, and
pharynx is catarrhal. Pathological changes are
probably plugging of the Eustachian tube
and tympanum by mucus, without structural
changes. Zreatment : It will generally be found
that patient is badly managed, and needs proper
hygienic care—such as regulation of diet, atten-
tion to skin, proper exercise, etc. Tonics and at-
tention to pharynx are important. The use of
the catheter (except in children) and Politzer’s
method generally restore the hearing—in some
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cases almost immediately. Inflation should be
kept up daily.

The non-suppurative inflammations are de-
scribed separately for convenience, but it must
be remembered that in practice the line of sepa-
ration between them is not always well marked :

CoroNi¢ CATARRH OF THE MIDDLE EAR
forms a large proportion of the cases presenting
themselves for treatment. It is either a conse-
quence of acute catarrhs, or supervenes upon
chronic catarrh of the nose and throat, especially
in constitutions enfecbled by disease or bad hy-
giene. Patient has the usual symptomsof chronic
naso-pharyngeal catarrh. In addition, he has
occasional sounds in his ear like crackling of air
bubbles ; sense of fulness; tinnitus; deafness;
sometimes vertigo. Tinnitus is very annoying,
causes great depression, sometimes resulting in
suicide. Noises variously described as buzzing
of insects, rushing of water, ringing of bells,
etc. There are also changes in the membrana
tympani, and imperfect action and changes in
structure of Eustachian tube. Appearances of
drumhead are valuable in connection with other
signs, but not always diagnostic, as many of
them may also be seen in normal ears. A sink-
ing inward of the drumhead rarely occurs with-
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out deafness. It is shown by unusual promi-
nence of the short process of malleus with altered
position of handle ; by diminution, irregularity,
or absence of the light spot; and by a generally
collapsed appearance of the membrane difficult
to describe. There may be a loss of the normal
lustre of the membrane, with opacities and cal-
careous deposits in it. It may have lost its natu-
ral mobility from adhesions, or be preternaturally
mobile. This may be tested while patient per-
forms Valsalva’s experiment, or by Siegle’s oto-
scope. The changes in pharynx and Eustachian
tube usually marked. Former presents familiar
appearances of chronic catarrh. Often it is
studded by small, round elevations, constituting
pharyngitis granulosa, or by adenoid vegetations
in the young. Rhinoscope shows similar condi-
tions about mouth of Eustachian tube. Cathe-
ter is valuable as a sound for determining the
condition of the nasal mucous membrane as to
swelling, polypi, etc., and for testing permea-
bility of Eustachian tube. Pathological changes
in chronic aural catarrh, as shown by sections by
Toynbee, Troltsch, and others, are collections of
mucus distending tympanum; thickened mucous
membrane ; filling of cavity by lymph.

Objective noises in the ear have been present in
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quite a number of reported cases. They are
heard by the patient himself, and are also audible
to others, sometimes at a distance of several feet.
They are compared to fine mucous riles, or to
the sound produced by rubbing the edges of the
finger-nails together, or by rubbing the hair be-
tween the thumb and finger close to the ear.
They are usually accompanied by spasmodic con-
tractions of the muscles of the soft palate and
throat, and sometimes by simultaneous move-
ments of the drumhead. In some persons they
can be produced voluntarily. Some consider
them due to contractions of the tensor tympani
muscle, Most authorities think that they have
their origin at the pharyngeal mouth of the Eu-
stachian tube, being caused by a separation of
the moist lips of that orifice. In one case they
were thought to be due to spasmodic contrac-
tion of the stapedius muscle. Sometimes the
hearing is normal, ‘sometimes it is temporarily
reduced while the noises are occurring, some-
times it is already permanently impaired. Often
there is catarrhal disease present. The cause of the
spasmodic twitchings of the muscle is obscure.
Treatment : All needed measures for improv-
ing general health. Everything that renders pa-
tient more vigorous and less likely to take cold
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will assist in relieving chronic aural catarrh. At-
tention to skin, daily sponge bathing and fric-
tions, Turkish baths, etc., are very useful. Treat-
ment of pharynx and nose very necessary.
Injections of the naso-pharyngeal space by a
long syringe made for the purpose, are useful
to dislodge collections of matter, if for nothing
else. Various solutions are used in the syringe,
of which those of salt and chlorate of potash
are most common. Nasal douche dangerous, as
it has often caused acute inflammation of middle
ear, even when all precautions have been ob-
served in its use. Better to wash out nostrils
with Davidson’s syringe by gentle and intermit-
tent current. Same solutions are used as in post.
nares syringe. The applications to be made to
the nasal and pharyngeal mucous membrane will,
of course, vary with different practitioners. A
gargle is a matter of individual choice. Satu-
rated sol. chlorate of potash as good as any for or-
dinary purposes. Troltsch’s method of gargling
is useful as gymnastic exercise for muscles of tube,
aside from its effect on mucous membrane : The
gargle is held in back part of mouth, the head
thrown well back, and the nostrils closed with
the fingers; swallowing motions are then per-
formed without actually swallowing the solu-
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tion. Eustachian catheter is used for treating
tube and tympanic cavity. Simple air blown
through it is most universally useful. Steam,
weak solutions iodine, nitrate silver, zinc, etc.,
are also used. Inflation of middle ear by Po-
litzer's method should be done every day or two.
Most effectual when used after catheter. When-
ever attacks of congestion or pain occur in course
of disease, leeches, warm douche, etc., should
be tried (vide p. 272). The nasal cavities may
require especial treatment in the way of remov-
ing polypi, thickened mucous membrane, by cut-
ting operations, or by chromic or nitric acid, or
by the snare. These operations are sometimes
followed by acute inflammations of the tympa-
num. Chronic inflammations or deformities of
the septum are not usually attended by aural
disease, and operations upon the nose will not al-
ways benefit the hearing when it is impaired.
CHRONIC PROLIFEROUS INFLAMMATION: In
this form, the symptoms, except loss of hearing
and tinnitus, are less positive than in catarrhal
form. There is no pharyngitis, and patient’s his-
tory does not include infantile earaches, coryza,
frequent colds, etc. It is found that the disease
has begun and advanced insidiously, that it has
got under full headway and essentially impaired
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the hearing before patient has noticed it. There
may be no sign of catarrh, no closure of Eusta-
chian tubes, nothing pointing to an excess of se-
cretion in pharynx, tubes, or tympanum, but
rather to an opposite state of affairs. There are
apt to be adhesions in tympanic cavity, with a
sunken and immovable drumhead. Often no
cause can be discovered. Sometimes there has
been a catarrhal inflammation which has long
since passed away. In certain cases the disease
seems to have some connection with pregnancy.
Pathological changes found include adhesions in
tympanic cavity, anchylosis of ossicles, atrophy
and fatty degeneration of tensor tympani, ob-
struction of tube and tympanum by dense fibrous
tissue, hypertrophy of bone, etc. This disease
is sometimes confounded with disease of the
labyrinth, or disease of the labyrinth may be co-
incident with or result from it. The tuning-fork
will materially aid in the diagnosis.

Treatment: Like that of catarrhal form, except-
ing that pharynx does not usually need attention.

In most of the cases of non-suppurative inflam-
mation, a cure is out of the question, and the best
that can be hoped for is to alleviate the condition
or keep it stationary. Hygienic treatment should
be kept up during patient’s life. Local treat-
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ment, if it does any good, may be given for from
1 to 2 months twice a year. Some cases pro-
gress in spite of every remedy. For inveterate
cases which resist all ordinary treatment, such
operations as exhaustion of air from drumhead,
maintaining permanent opening in it, and divi-
sion of tensor tympani are sometimes performed.
They are only to be undertaken by a skilled sur-
geon, and indications for them will be found in
larger text books. As a rule, they are not pro-
ductive of much benefit.

ACUTE SUPPURATION OF THE MIDDLE EAR -
Usually a direct result of acute catarrh, and pre-
ceded by its violent and painful symptoms (p.
271). In many cases, however, latter process is
unobserved, and discharge of pus is first thing
noticed. In cases occurring from scarlet fever,
measles, etc., catarrhal stage apt to be overlooked
because of grave symptoms of the general dis-
ease. The causes are same as those of acute
catarrh, exposure to cold being most common
one. When the drumhead bursts, pain usually
subsides. Sometimes pus escapes through the
Eustachian tube, leaving drumhead sound. Oc-
casionally suppuration extends to brain through
thin tympanic wall, or produces py@mia by en-
tering jugular vein,
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Treatment : In early stages, leeches; and if
membrane seems about to break, paracentesis
should be done in most bulging part (p. 255). If
mastoid is red, swollen, and tender, an incision
should be promptly made down to bone (p. 287).
Ear should be douched frequently with warm
water. If membrane has already ruptured, ear
should be cleansed of pus at least twice a day by
syringing, after which a weak astringent, such as
sol. zinci sulph. (gr. ii. to %1i.), may be dropped
in (p. 254). This may be done by patient him-
self. Ear should be cleaned and astringent ap-
plied by surgeon every other day, if possible.
Sometimes thorough cleansing, without the use
of an astringent, is sufficient. Politzer’s method
may be used gently every day or so, to blow
secretions from tympanum and prevent forma-
tion of adhesions. Under this plan, case usually
progresses well, membrane heals, and good hear-
ing is restored.

CHRONIC SUPPURATION OF THE MIDDLE
Ear: Commonly called oforrhea, or ‘‘ running
from the ear.” Often mistaken for chronic sup-
puration of ext. auditory canal, which is very
rare—a mistake which need never occur if oto-
scope is used. Chief symptom is purulent dis-
charge. This may be profuse or scanty, or only
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periodic. In latter case, mass of dried pus may
be found in canal and tympanum when ear is
examined. The drumhead may be swept away,
and ossicles also ; or there may be a rim of it left,
with one or more of the ossicles in place or dislo-
cated ; or there may be one or more cleanly cut
holes in it, with ossicles in position. Sometimes
the perforation is very small and only detected by
having air blown through it from FEustachian
tube, when the ‘‘perforation whistle” will be
heard, or a drop of pus blown out through it.
Pulsation at bottom of canal is suspicious but
not pathognomonic of perforation. Depends on
layer of fluid in contact with beating blood ves-
sel. Pharynx and Eustachian tube usually in
catarrhal state, and general health below normal.
Degree of deafness variable, depending as it does
on many factors. The course of disease is tedi-
ous and requires very patient treatment. In
some cases, suppuration never is permanently
subdued. Anatomical relations of tympanic
cavity show the danger of allowing disease to
proceed unchecked (p. 285). Pulsation of the
membrana tympani, without perforation, has been
observed in rare instances. A few cases have
been reported where the pulsation seemed to de-
pend upon a vascular growth in the tympanic
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cavity. Other symptoms present in these cases
were redness and bulging of the drumhead, deaf-
ness, and an annoying pulsating tinnitus, syn-
chronous with the heart-beat.

Treatment : First requisite is cleanliness. Ear
should be syringed once or twice a day (p. 252).
Should be cleaned by surgeon himself as often as
he may think best. Politzer’s method is an aid
in blowing secretions out of tympanic cavity and
breaking up adhesions. After cleansing, some
astringent or caustic should be applied. If per-
foration is small, an astringent solution may be
dropped into ear and allowed to remain a few
minutes (p. 254). If drumhead is gone, solution
may be applied over the exposed surface by a
cotton holder. Various solutions are wused:
Zinci sulph., gr. 1-5to %1i.; argentinitrat., gr. 10
—480 to %i.; cupri sulph., gr. 1-5 to %i.; alum
sulph., gr. 1-5 to %i., etc. Various powders are
also blown into the ear—such as alum, iodoform,
bismuth, salicylic acid, boracic acid, etc. Appli-
cation may be changed now and then with advan-
tage. After irritation and suppuration have sub-
sided, hearing may sometimes be improved by
insertion of an artificial drumhead. Latter is
only of service where drumhead is partly or
wholly destroyed, and where deafness is marked.
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It must be used carefully, and removed at once
if it causes irritation.

Myringoplasty : Skin-grafting has been success-
fully employed for forming a cicatricial drum-
head in cases of chronic suppuration of the mid-
dle ear. The method pursued has been to
transplant a piece of skin from the patient’s fore-
arm, either directly upon the exposed surface of
the tympanic cavity, or upon the remains of the
drumhead, the edges of which have been previous-
ly freshened. A simple protective dressing, asof
borated cotton, is used. The operation is not
likely to succeed unless all purulent discharge has
ceased. Myringoplasty was performed upon two
cases by Ely [New York] in June, 1878, The
first cases published were those of Von Berthold,
operated upon in August, 1878, and reported in
the Monatschrift fiir Ohrenheilkunde for Novem-
ber, 1878.

CONSEQUENCES OF CHRONIC SUPPURATION,

Polypi usually consist of loose connective tissue,
cells, and blood vessels, and are analogous to the
well-known exuberant granulations. Generally
spring from tympanic cavity, but sometimes from
auditory canal (p. 268). Most common cause is a
long-continued suppuration of middle ear. Best
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method of removing aural polypus is by Wilde’s
polypus snare or by scissors. Forceps are more
dangerous, especially in unskilful hands. The
manipulations are performed through a speculum
under illumination from the otoscope. Granula-
tions attached by a broad base, which are hard to
remove by snare, may be frequently punctured
with needle and then touched with nitric acid or
some other strong caustic. The removal of a
polypus usually improves the hearing. [Malig-
nant growths sometimes occur in ear which as-
sume form of polypi, and may be mistaken for
them. ]

Erostoses and hyperostoses, or bony growths, are
both congenital and acquired. The congenital
ones usually cause no inconvenience and require
no treatment. The acquired have an inflamma-
tory origin and most commonly result from
chronic suppuration of middle ear. The local ir-
ritation causes first a periostitis, and, secondarily,
an enlargement of bone. Sometimes occur in
connection with a special diathesis, such as the
gouty, rheumatic, syphilitic, etc. May grow so
large as to block up canal and cause fatal reten-
tion of pus. Zreatment should be directed to
cause. Ear should be kept scrupulously clean, to
prevent retention of pus. Iodine may be painted
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over tumor. If occlusion occurs, a passage must
be opened for exit of pus by an operation. The
operation of boring a hole through the tumor
with a rat-tail file is called Bonnafont’s (p. 268) ;
with a drill and dental engine [Mathewson].

Maustoid disease includes periostitis, caries, and
chronic suppuration. Mastoid periostitis often
arises in suppuration of middle ear. Is marked
by pain, redness, swelling and tenderness of mas-
toid region. If not relieved, may extend to brain
through some of the connecting foramina. An
incision should be promptly made over mastoid
[Wilde’s incision], parallel to attachment of auri-
cle and reaching down to the bone. It should not
be a mere puncture, but a cut at least three-quar-
ters of an inch long. In early stages, pus will
not be found, but bleeding and relief of tension
from incision will do good. Poultice should be
applied and opening maintained by tent for some
time. In children, and sometimes in adults, there
is a redness and cedematous swelling of mastoid
which does not need such a prompt incision, and
which may recover without it. It differs from a
true periostitis by the absence of the great tender-
ness of the latter affection.

Caries and suppuration of mastoid process is an
extension of the inflammation last described,
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Bony partitions between the cells become dis-
solved and break down into a granular detritus.
Symptoms do not differ much from those of peri-
ostitis, and diagnosis may be difficult. Any
persistent, deep-seated pain in mastoid region is
suspicious. A fistulous connection with auditory
canal sometimes exists. First remedy is incision,
like that for periostitis. If fistula is found in
bone, it should be enlarged to give exit to pus.
If there is no fistula, mastoid must be trephined,
if there is suspicion of caries or retained pus.
The periosteum is first dissected up, and a small
trephine worked carefully in a direction inward,
forward, and upward. Cell structure is usually
reached at a depth of £ -4 inch. Wound should
be dressed from bottom with lint and kept
open for some time. Drills and chisels are now
commonly used to open the mastoid. Drills are
preferable, because of the scar from the chisel.
Several cases of primary disease of the mastoid
process have been reported. Mastoid periostitis,
abscess, and caries have occurred without any ap-
parent connection with the ear, no disease of the
Jatter having been detected by the most careful
examination.

Caries and Necrosis of Temporal Bone may oc-
cur from chronic suppuration of middle ear, and
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maintain the discharge of pus in spite of all ef-
forts to stop it. Spot of diseased bone may be
very minute or quite extensive. Use of probe
for diagnosis must be very cautious. From rela-
tions of tympanic cavity, caries of its walls is
very dangerous. In some cases, diseased bone is
thrown off and parts heal. Nearly whole petrous
bone has been exfoliated in this manner. Fatal
hemorrhage has occurred from caries of walls of
carotid canal, lateral sinus, and jugular vein.

Cerebral Abscess : Suppuration of middle ear is
most common single cause of cerebral abscess—
especially where there is not a free exit for pus.
Symptoms of extension to brain sometimes insidi-
ous. May be a chill or convulsion, nausea and
vomiting. Or, increased pain, followed quickly
by paralysis, coma, and death. Or death may oc-
cur suddenly without being preceded by brain
symptoms. If we have good reason to suspect
the presence of a cerebral abscess, the skull
should be trephined, usually in the fossa, and the
brain explored with a director.

Pyamia or Metastatic Abscesses may occur from
aural disease by entrance of pus into circulation
through mastoid veins or lateral sinus. Several
such cases have been reported, some of which
recovered.
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Paralysis of seventh nerve as it passes through
tympanic cavity in Fallopian canal may result
from suppuration and caries of middle ear. May
be temporary, from pressure on nerve ; or perma-
nent, from destruction of it.

INTERNAL EAR.

NEervous DEAFNESS is an affection of the au-
ditory nerve or labyrinth, or of both. Primary
nervous deafness is the rarest of all aural dis-
eases. Secondary disease of labyrinth, extend-
ing from middle ear, is frequent. Primary dis-
ease may result from injury, such as fracture of
petrous bone ; from hemorrhage or serous effu-
sion into labyrinth through diseased blood ves-
sels; from inflammation of membranous laby-
rinth (?); from concussions of nerve, as in boiler
shops, cannonading, etc.; from large doses of
quinine, acting by congesting nerve (?); from
meningitis and cerebro-spinal meningitis, by di-
rect extension of inflammation ; from syphilis,
perhaps by periostitis and gummata of labyrinth;
from fever and the exanthemata ; from aneurism
of basilar artery, cerebral tumors, etc.

Symptoms : 1. Patients hear better in a quiet
place. 2. Noiseis often distressing. 3. The tun-
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ing-fork C?is heard better through the air than
through the bones. 4. Absolute deafness. The
symptom of absolute deafness is pathognomonic,
for there cannot be absolute deafness without
disease of the acoustic nerve; but very fair hear-
ing, better than in many cases of chronic non-
suppurative inflammation of the tympanum, may
exist with disease of the labyrinth. Chronic
affections of the nerve are not uncommon, and
are often mistaken for chronic catarrh of the
middle ear. He who learns to rely upon the
tuning-fork will not often make a mistake in the
diagnosis. In case of deafness disease invades
the nerve in its trunk or expansion. Staggering
gait or loss of equilibrium is aiso a symptom of
disease of the cochlea. Many cases in which lat-
ter symptom was marked have been wrongly
classified as Meniére's disease, after Dr. P. Me-
niére, of Paris, who recorded several such cases.
Only autopsy he made showed disease confined to
semicircular canals, but the case was not a fair
type of the otbers. Such symptoms as partial
deafness, tinnitus, vertigo, nausea and vomiting,
occur also in affections of the middle ear—but
nausea and vomiting are rare unless labyrinth is
involved. There are no appearances of the mem-
brana tympani that give evidence of disease of
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internal ear. Disease of cochlea produces deaf-
ness to certain tones. This symptom, however,
as well as ““ double hearing ” (hearing last notes
repeated or echoed), may be secondary to disease
of middle ear causing pressure on labyrinth,
(See p. R94.)

Treatment : Each case must be treated accord-
ing to its symptoms. In acute inflammatory dis-
ease, cold applications to head, leeches, counter-
irritation, and avoidance of quinine would be
indicated. Effusions due to syphilis, except in
first stages, are less amenable to treatment than
any other secondary venereal disease. Chronic
affections of labyrinth are hopeless thus far.
Electricity, strychnia, etc., have accomplished
nothing.

DEAF-MUTEISM

is not a primary affection, but merely a condi-
tion secondary to disease or congenital defect of
the auditory apparatus. Only reason that deaf
persons become mutes is that affection of ear is
present at birth, or so shortly after that its victim
is unable to hear and imitate speech. Deaf-mutes
thus fall into two classes: (1) The congenital ;
and (%) the acquired. Probably the latter class
is fully as large as the former. It does not re-
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quire absolute deafness in a young child to pro-
duce deaf-muteism. A chronic aural catarrh
that would only inconvenience an adult, may
make an infant so stupid that it will soon cease
to attempt to imitate speech.

EAR COUGH, EAR SNEEZING, EAR VOMITING.

Coughing, sneezing, and vomiting from irritations
about the external auditory canal have been ob-
served for centuries. Impacted wax or foreign
bodies in the canal have been common causes.
The phenomena are probably due to irritation of
the branch [Arnold’s nerve] of pneumogastric
nerve, distributed to the walls of the external
auditory canal. The text books do not agree as
to the existence of this branch in the canal, ex-
cept as an anomaly. As good authorities as Sap-
pey and Gruber describe it. Some authors
ascribe ear cough, etc., to irritation of the auri-
culo-temporal branch of the fifth nerve, and say
that the communication with the pneumogastric
occurs in the brain.

COPHOSIS

[Gr. xw@os, deaf] is a term sometimes usew
for deafness.
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HYPERACUSIS

[Gr. ¥mep, beyond, and axovy, hearing] is that
condition in which the ear is hypersensitive to
sound.

DIPLACUSIS

[Gr. 8imAoos, double, and axovn, hearing), pa-
racusis duplicata, signifies double hearing. There
seems to be some confusion in the text books in
the use of this term. In certain cases of aural
disease some sounds are heard naturally in one
ear, but are heard one or more tones higher or
lower in the other ear ; that is, two distinct sounds
are heard simultaneously, one true, the other false.
This is double hearing in the strictest sense of the
term. This condition has been called diplacusis
binauricularis. 'The condition which is much
more common, and which is frequently described
as double hearing, is that in which the last notes
are heard repeated or echoed. Thus, the sounds
are heard correctly until just at the close, when
there is an echo-like repetition of higher pitch in
the affected ear. Sometimes the same condition
prevails in both ears, and all notes are heard
falsely. These peculiar alterations in perception
usually affect only the higher notes of the scale.
Double hearing is most frequently complained of
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by people having a musical education, and it is
more annoying to such persons than to others.

OTALGIA,

or pain in the ear without inflammatory symp-
toms, is very rare as a primary affection. It may
occur from malaria, syphilis, carious teeth, etc.
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GLOSSARY.

The definitions of the words given below can be found
by means of the page-references and index.

Amaurosis. Gr. auavpow, to render obscure, p.
162.

Amblyopia. Gr. auBAvs, dull, and oS, vision,
p. 162.

Ametropia. Gr. «, privative ; uerpov, measure ;
o1s, wvision, p. 190.

Ampulla. Lat. ampulla, a flask, p. 226.

Anchyloblepharon. Gr. ay»vAwo:s, a stiffening,
and Slegpapov, eyelid, p. 113.

Annulus tympanicus. Lat. annulus, @ ring, and
tympanicus, tympanic, p. 212.

Anopsia. Gr. ava, without, and oys, vision, p.
163.

Antrum. Lat. antrum, a cave, p. 223.

Aphakia. Gr. a, privative, and @axos, lens, p.
198.

Arcus senilis. Lat. arcus, a bow, and senilis,

senile, p. 44.
299
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Asthenopia. Gr. a65&evns, weak, and oS, vis-
ton, p. 191.

Astigmatism. Gr. a, privative, and 6riypa, a
point, p. 190.

Auricle. Lat. auricula, the external ear, p. 208.

Binocular. Lat. bis, twofold, and oculus, eye, p.
66.

Blennorrheea. Gr. Slevva, mucus, and pew, to
Jlow, p. 107.

Blepharitis. Gr. Slepapor, the eyelid, and itis,
denoting inflammation, p. 179.

Brachymetropia. Gr. Spayvs, short; nerpov,
measure ; oS, vision, p. 190.

Buphthalmos. Gr. Sovs, an oz, and opSaluos,
eye, p. 129.

Canaliculus. Lat. canaliculus, a Uttle channel,
p. 43.

Canthus. Gr. xav Sos, the angle of the eye, p. 31.

Caruncle. Lat. caruncula, little piece of flesh, p.
41.

Cataract. Gr. xara, and pacGev, to fall down.

Cerumen. Lat. cerumen, waz, p. 212.

Chalazion. G@r. yadala, hail, p. 181.

Chemosis. Gr. ynun, a gaping; or yvuos, lig-
wid (?), p. 106.
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Chiasm. Gr. yzacua, the letter x, p. 5.

Choroid. Gr. yopzow, chorion, and 1805, like, p.
13.

Chromhidrosis. Gr. ypwua, color, i8pws, sweat,
p. 186.

Cilia. Lat. ciliuwm, an eyelash, p. 40.

Cochlea. Gr. xoydoS, a snail with a spiral shell,
p. 228.

Collyrium. Gr. xoAdvprov, liquid eye-salve, p.
81.

Coloboma. Gr. xolofwua, a mutilation, p. 137. "

Concha. Gr. %oy yn, a concave shell, p. 209.

Conjunctiva. Lat. conjungere, to join together.

Cophosis. Gr. x@@os, deaf, p. 293.

Corectopia. Gr. xopn, pupil, and exromos, out
of place, p. 137.

Coredialysis. Gr. x0pn, pupil, and S1adve:s, a
rupture, p. 132.

Corelysis. Gr. »opn, pupil, and Aveis, loosing,
p- 85.

Cornea. Lat. cornu, a horn, p. 11.

Cyeclitis. Gr. xvxdos, a circle, and 1tis, denoting
inflammation, p. 142, 3

Dacryo-adenitis. Gr. daxpvov, a tear; adnv, a
gland,; and itis, denoting inflammation, p. 189,
Dacryo-cystitis, Gr. daxpvov, atear; »v6ris,
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bladder; and itis, denoting inflammation, p.
187.

Dacryops. Gr. daxpvov, a tear, and i, the
eye, p. 189.

Deorsumvergens. Lat. deorsum, downward, and
vergo, to turn, p. 171.

Diplacusis. Gr. dimdoos, double, and asxovy,
hearing, p. 294.

Diplopia. Gr. diwdoos, double, and oyzs, vision,
p. 61.

Distichiasis. Gr. di6riyia, a double row, p. 182.

Ectopia. Gr. &x, from, and romos, place, p. 155.

Ectropion. Gr. &x, from, and zpomn, a turn-
ing, p. 183.

Emmetropia. Gr. ev, within, perpov, measure;
and @, eye, p. 190.

Entropion. Gr. &v, in, Tpony, turning, p. 182.

Enucleation. Lat. enucleo, to take out the kernel,
p. 94.

Ephidrosis. Gr. ez, upon, i6pws, sweat, p.185.

Epicanthus. Gr. &7z, upon, and xavSos, angle
of the eye, p. 185.

Epilation. Lat. ex, from, and pilus, hair, p.
183.

Epiphora. Gr. emz, upon, and @epw, to bring,
p. 186, 3
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Exophthalmos. Gr. &, out of, and o@SaAuos,
the eye, p. 98.

Fenestra. Lat. fenestra, a window, p. 217,
Fornix. Lat. forniz, an arch, p. 89.
Fovea. Lat. fovea, a small pit, p. 23.
Fundus. Lat. fundus, bottom, p. 8.
Fusca. Lat. fuscus, dark, p. 14.

Gerontoxon. Gr. yepwv, an old man, and
rokov, a bow, p. 44.

Glaucoma. Gr. ¥ Aavxos, green, p. 164.

Glioma. Gr. yAia, glue, p. 149,

Habenula. Lat. habenula, a lttle thong, p. 235.
Hamulus. Lat. hamulus, a small hook, p. 230.
Helicotrema. Gr. é1i66w, to twist, and rpnpua,
a hole, p. 231.
Helix. Gr. éA&, something twisted, p. 209.
Hemeralopia. Gr. juepa, day, and oyis, vision,
p. 144.
Hemiopia. Gr. 2uz, half, and oyis, vision, p. 60.
Hippus. Gr. immos, a horse; from twinkling of
a man’s eyes on horseback (?), p. 137.
Hordeolum. Lat. Zordeolus, a stye, p. 181.
Hyaloid. Gr. Jados, glass, and €28 05, like, p. 27.
Hydrophthalmia. Gr. Jdwp, water, and o@-
Salduos, eye, p. 129,
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Hyp@mia. Gr. vwo, under, aijc, blood, p. 159.

Hyperacusis. Gr. dmep, beyond, and axovy,
hearing, p. 294.

Hypermetropia. Gr. dmep, beyond; perpov,
measure; and oyzs, vision, p. 190.

Hypometropia. Gr. ¥wo, under ; perpov, meas-
wre ; oyns, vision, p. 190.

Hypopyon. Gr. ¥mo, under, and mvos, pus, p.
159.

Incisure. Lat. incisura, an incision, p. 211.

Incus. Lat. incus, an anvil, p. 218.

Infundibulum. Lat. ¢nfundibulum, a funnel, p.
229.

Iridectomy. Gr. zp15, the ris, ahd exzoun, a
cutting out, p. 84.

Iridenkleisis. Gr. 2015, the iris, eyudete, to in-
clude, p. 84.

Irideremia. Gr. 215, the iris, and epnuos, want-
wng, p. 137.

Iridodesis. Gr. 1p15, the iris, and Sew, fo bind,
p. 84.

Iridodonesis. Gr. zpzs, the iris, and Sovew, to
tremble, p. 1317.

Iridotomy. Gr. 2015, the iris, and zoun a cut-
ting, p. 84.

Iris. Gr. 2015, @ rainbow, D: 17
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Keratitis, Gr. xepas, cornea, and ©tis, denoting
inflammation, p. 116.

Keratocele. Gr. xepas, cornea, and uniAyn, a
hernia, p. 124.

Keratonyxis. Gr. xepas, cornea, and vv66a, to
puncture, p. 85.

Lachrymation. Lat. lackryma, a tear, p. 103.

Lacus. Lat. lacus, & lake, p. 37.

Lagophthalmos. Gr. Aayws, @ hare, and og-
Salpos, eye, p. 184.

Leucoma. Gr. Aevxos, white, p. 125.

Limbus. Lat. lZmbus, @ margin, p. 38.

Macula lutea. , Lat. macula, a spot, and luteus,
yellow, p. 23.

Madarosis. Gr. uadapos, bald, p. 180.

Malleus. Lat. malleus, a hammer, p. 218.

Manubrium. Lat. manubrium, a handle, p.
218.

Meatus. Lat. meatus, a passage, p. 211.

Metamorphopsia. Gr. uerauoppow, to trans-
Jorm, and oyzs, vision, p. 203.

Micropsia. Gr. uzxpos, small, and oyus, vision,
p. 202.

Modiolus. Lat. modiolus, the hub of a wheel, p.
229.
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Mucocele. Gr. uvxos, mucus, uydn, a tumor,
p. 188.

Myodesopia. Gr. uvia, fly; &160s, like; @b,
sight, p. 158.

Musce volitantes. Lat. musca, a fly, and volito,
to fly about, p. 158. ,
Mydriasis. Gr. wuwvdos, moisture; because in-

crease of fluids causes pupil to dilate (?), p. 135.
Myopia. Gr. uvw, to close, and wp, eye, p. 191.
Myosis. Gr. pve, to close, p. 136.

Myringitis. Lat. myringa, the drumhead, and

iti8, denoting inflammation, p. 270.

Navicularis. Lat. navicula, a small boat, p. 209,

Nebula. Lat. nebula, a cloud, p. 125

Neonatorum. Gr. »eoS, new, and Lat. natus,
born, p. 108.

Nictitation. Lat. nicto, to wink, p. 185.

Nyctalopia. Gr. »v§, night, and oyzs, vision,
p. 144.

Nystagmus. Gr. »v6rayuos, a nodding, p. 177.

Onyx. Gr. ovvé, finger-nail, p. 120.

Ophthalmia. Gr. opSaluia, an inflammation
of the eye, p. 106.

Ophthalmoscope. Gr. @SaAuos, eye, and 6xo-
mEw, to look, p. 67.
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Ora serrata. Lat. ora, @ boundary, and serratus,
serrated, p. 24.

Ossicula auditus. Lat. ossiculum, a small bone,
and auditus, hearing, p. 218.

Otalgia. Gr. ovs, the ear, and aldyos, pain, p.
295.

Othematoma, Gr. ovs, ear, and aiua, blood, p.
260.

Otoconia. Gr. ovs, the ear, and xovia, dust, p.
233.

Otolith. Gr. owvs, the ear, and A1So0S, stone, p.
230.

Otorrheea. Gr. ovs, the ear, and pew, to flow, p.
282.

Otoscope. Gr. ovs, ear, and 6xomew, to look, p.
248.

Palpebral. Lat. palpebra, eyelid, p. 37.

Pannus. Lat. pannus, a cloth, p. 123.
Panophthalmitis. Gr. was, all: opSaduos, eye,
and ztzs, denoting inflammation, p. 189.

Papilla. Lat. papilla, a nipple, p. 37.

Paracentesis. Gr. wapa, through, and xevrew,
to puerce, p. 83.

Patellaris, Lat. patella, a dish or plate, p.
27.

Pectinatum. Lat. pectinatus, comb-like, p. 18.
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Phakitis. Gr. gaxos, lens, and ¢tis, denoting in-
Sammation, p. 150.

Phlyctenule. Gr. pAvxraiva, a pimple, p. 111,

Phosphénes. Fr. phosphéne, p. 202.

Photophobia. Gr. @ws, light, and @ofos, dread,
p. 11,

Photopsia. @r. gws, light, and o5, wvision, p.
202.

Pinguecula. Lat. pinguds, fat, p. 114.

Pinna. Lat. pinna, a kind of sea-mussel, p. 208.

Polycoria. Gr. woAvs, many, and xopn, pupil,
o Ak

Potatorum. Lat. potator, a drinker, p. 163.

Presbykousis. Gr. mpe6fuvs, an old man, and
axovw, to hear, p. 255.

Presbyopia. Gr. mpeéfvs, an old man, and
oS, vision, p. 197.

Pterygium. Gr. wrepvyiov, a littlewing, p. 112.

Ptosis. Gr. wrw@061S, a falling, p. 184.

Punctum. Lat. punctum, a small hole, p. 37.

Reticularis. Lat, rete, a net, p. 238.
Retina. Lat. rete, a net, p. 20.

Saccule. Lat. sacculus, a little bag, p. 234,
Scala. Lat. scala, a stairway, p. 230.
Scintillans. Lat. scintilla, a spark, p. 159.
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Sclerectasia. Gr. 6xlypos, and exracis, e
stretching out, p. 140,

Sclerotic. Gr. 6xAnpos, hard, p. 9.

Scotomata. Gr. éxoros, darkness, p. 59.

Stapes. Lat. stapes, a stirrup, p. 218.

Staphyloma. Gr. 6ra@uin, a bunch of grapes,
p. 126.

Stauungs papilla. Ger. stauen, to stow, to dam,
p. 161.

Stenopeic. ' Gr. 67evos, narrow, and ory, ahole,
p. 126.

Stillicidium. Lat. stillicidium, a dripping, p.
186.

Strabismus. Gr. 6rpaBilw, to squint, p. 171.

Stroma. Gr. 6rpwua, bedding, p. 14.

Sulcus. Lat. sulcus, a furrow, p. 10.

Supercilium. Lat. supercilium, the eyebrow, p. 36.

Sursumvergens. Lat. sursum, upward ; vergo, to
turn, p. 171.

Symblepharon. Gr.6vv, toget}w'r and Slepapov,
eyelid, p. 113,

Synchisis. Gr. 6vwv, together, and xvcfzs Slowing,
p. 150.

Synechia. Gr. 6vv, together, and exw, to hold,
p. 133.

Tapetum, Lat. tapete, a carpet, p. 18.
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Tectorian. Lat. tectorius, covering, p. 237.
Tinnitus. Lat. tZnnitus, @ ringing, p. 264.
Trachoma. Gr. rpaywura, a roughness, p. 109.
Tragus. Gr. zpayos, a goat ; because hairs like
a goat’s beard sometimes grow on this part (?2),
p. 209.
Trichiasis. Gr. rpiyiaw, to show hairs, p. 182.
Tylosis. Gr. zvdos, a callus, p. 180.
Tympanum. Lat. tympanum, a drum, p. 216.

Umbo. Lat. umbo, a boss, as that of a shield, p.
214,

Unguis. Lat. unguis, a finger-nail, p. 120.

Utricle. Lat. utriculus, @ small leathern bottle,
p. 232.

Uvea. Lat. wva, a bunch of grapes, p. 13.

Vestibule. Lat. vestibulum, an entrance, p. 226.
Vitreous. Lat. vitreum, glass, p. 21.
Vorticose. Lat. vorticosus, full of eddies, p. 15.

Xanthoma. Gr. &av Sos, yellow, p. 186.
Xerophthalmia. Gr. &npos, dry, and opSaAuos,
eye, p. 112,
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Abduction, 178.

Abscess of brain, 289.

Accommodatlon 2, 189.
changes in, 16.

- mechanism of, 16.

L paralysis of, 199.

g range of, 53.

£ region of, 55.

4 spasm of, 200.
Accommodative movements, 28.
Achromatic vision, 203.

Acute catarrh, middle ear, 271.

Acute suppuration, middle ear, 281

Acuteness of vision, 51.

Adduction, 178.

Advancement of muscle, 90.

Acérial conduction, 245.

Albinos, 19, 22.

Alcohol, amblyopia from, 163.

Alternating squint, 171.

Amaurosis, 162.

Amblyopia, 162.

Ametropia, 190.

Ampullze, 228.

Anemia, amblyopia from, 163.
311
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Anchyloblepharon, 113.
Aneurism of orbit, 102.
Angle of iris, 19,
Angulus vestlbulans 236.
Annulus tympamcus 211,
Anomalies, refraction, and accommodation, 189,
Anterlor chamber, 28.
£ affections of, 159.
‘“  commissura arcuata, 5.
‘“  elastic lamina, 11.

gafold 218
‘¢ hemisphere, 8.
o pole .1

‘“  pouch, 214,

‘“  vascular zone, 11.
Anti-helix, 209.
Antiseptics, 96.
Anti-tragus, 209.

Antrum mastoideum, 223.
Anvil, 218.
Aphakia, 198.
Aquaductus cochlez, 231.
Sf vestlbuh 226, 231,
Aqueous humor, 28.
Aquo-capsulitis, 133.
Arcus senilis, 44.
Arlt’s operation, 183.
Arterial pulse on dise, 70.
Arteries of eye, 32.
Arthritic ophthalmia, 164.
Artificial drum, 284.

by eyes, 94.
Aspergillus, 267.
Associated movements, 81,



INDEX.

Asthenopia, 177, 191.
Astigmatism, 190, 195.
Audiphone, 257.
Audition, 207.
Auditory cells, 238.
e nerve, 239.
o rods, 237.
Ly teeth, 235.
Aural douche, 253.
‘“  speculum, 248,
Auricle, 208.
= diseases of, 259.
Axis band of hammer, 219,
Axis of turning, 29.

Bandages, 74, 75.
Basedow’s disease, 103.
Base line, 29.
Binocular vision, 66.
Blepharitis, 179.
Blepharospasm, 184.
Blind- spot, normal, 60.
Blindness, simulated, 201,
Blood vessels of eye, 32.
Bone-conduction, 245.
Bonnafont’s operation, 287.
Bonnet’s capsule, 5.
Bowman’s membrane, 11.

o operation, 91,

- probes, 91,

£f signs, 51.
Brachymetropia, 190.
Bulbus oculi, 8.
Buphthalmos 129.

813"
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Burns of eye, 104, 116, 185.

Calabar bean, use of, 78.
Canal of Cloquet, 27.

‘  hyaloid, 27.

‘  of Huguier, 217.

¢« . af Petit; 26.

‘“ of Schlemm, 10.
Canaliculi, 37, 42.
Canalis centralis modioli, 229.

‘  communis, 228.

‘  ganglionaris, 229.

‘“  reuniens, 234.

‘¢ gpiralis modioli, 229,
Canthal ligament, 38.
Canthi, 38.

Canthoplasty, 92.
Capsule of eye, 5.
Caries, mastoid, 287.

‘“  temporal bone, 288.
Caruncula lachrymalis, 41.
Cataract, 150.

4 ant. capsular, 121,

£ black, 152.

£ capsular, 151.

5 cortical, 150.

£ glaucomatous, 166.

5 hard, 150.

i lamellar, 152.

& Morgagnian, 151.

£ nuclear, 150.

o operations, 85.
polar, 152,
pyramidal, 152,
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Cataract secondary, 155.
senile, 152.
g soft, 150.
“ traumatic, 151.
s zonular, 152.
Catarrh, acute, of middle ear, 271.
s subacute “ 2174.
5 chronic, 1 $$20bs
Central artery of retina, 7.
Centre of motion, 28.
Cerebral abscess, 289.
Cerumen, 212.
i inspissated, 264.
Chalazion, 181.
Chemosis, 106.
Choked disc, 161.
Chondritis, 261.
Chorda tympani nerve, 222.
Chor01d the, 13.
atrophy of, 141.
y bony deposu; in, 142.
L coloboma of, 142,
£ diseases of, 137.
L hemorrhages of, 137.
¢4 rupture of, 137.
b tubercles of, 141,
L tumors of, 141.
Choroiditis, 138.
£§ disseminated, 138.

b exudative, 188.
o serous, 139.
i suppurative, 139.

Chromhidrosis, 186.
Chronic catarrh, middle ear, 275,
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Chronic suppuration, middle ear, 284.
Cilia, 40.
Clhary arteries, 10, 32.
body, 15 142,
* cougestlon 48.
‘“ ganglion, 36.
-~ musele,d85
L ‘¢ spasm of, 200,
‘‘  nerves, 10.
‘“  neuralgia, 133.
‘¢ ‘processes, 16.
‘¢ region, 49.
g yeins; 10: =
Clrculus arterlosus major, 17.
< iridis; 195
£ i minor iridis, 19.
Cocaine, 49, 78.
Cochlea, 228.
Cochlear nerve, 240.
Cold applications, 75.
Cold douche, 76.
Collyria, 81.
Coloboma, 142, 185.
Color of eyes, 18.
Color-blindness, 203.
Color-perception, 60.
Concha, 209.
Concomitant squint, 172.
Conjunctiva, 38.
Ly injuries and diseases, 103.
Con3unct1v1tls 105.
catarrhal, 106.
g8 dlphtherltlc 108,
L gonorrheeal, 108,
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Con]unctlvms granular, 109.
phlyctenular, 111,
% urulent, 107,
Convergent squint, 171,
Cophosis, 293.
Corectopia, 137.
Coredialysis, 132.
Corelysis, 85.
Cornea, 1
abscess of, 120.

“  anmsthesia of, 122,

‘“  conical, 128.

‘¢ diseases of, 114.

¢ % fistula of, T80:

‘“  hernia of, 121.

. herpes of, 119.

“  inflammation of, 116.

“  injuries of, 114.

‘“  opacities of, 125.

‘¢ staphyloma of, 126.

‘“  tattooing of, 126.

‘  trephining of, 129.

“  ulcers of, 120.
Corpuscles of Von Troltsch, 214,
Corpus vitreum, 27.

Corti’s membrane, 236,

¢« pillars, 237.

“  teeth, 237.
Cotton holder, 253.
Couching, 86.
Crista acustica, 233.

iy vestlbuh 226.
Critchett’s operation, 128.
Crystalline lens, 24,
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Crystalhne lens, absence of, 198.

conical, 156
4 diseases of, 150.
e dislocation’ of, 155,

Cyclitis, 142.
Cylindric glasses, 56.
Cysticerci, 159.

Dacryo-adenitis, 189.
Dacryo-cystitis, 187.
Dacryops, 189

Daltonism, 203.
Deaf-muteism, 292.
Decussation of optic nerves, 5.
Dentaphone, 257.
Dermoid tumors, 114.
Descemet’s membrane, 11.
Descemetitis, 133.
Diagnosis of aural disease, 243.
Dichromic vision, 203.
Dioptric, 56.

Diplacusis, 294.

Diplopia, 61, 174.
Discission, 85.

Distance, ideas of, 2.
Distichiasis, 182.
Divergent squint, 171,
Double hearing, 292, 294,
Double vision, 61.
Douche, cold, 76.
Downward squint, 171,
Drum of ear, 216.
Drumhead, 213.
Duboisine, 78.
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Ductus cochlearis, 230, 234.
Dural sheath, 6.

Ear ache, 271.

‘¢ anatomy of, 208.

‘“ cough, 293.

‘“ crystal, 233.

¢ diseases of, 259.

‘¢ examination of, 243.

‘“ external, 208.

‘“ internal, 226.

‘“ middle, 213.

‘“ sand. 233.

‘“ sneezing, 293.

‘“ surgery of, 252.

‘“ therapeutics of, 252.

‘“  vomiting, 293.

6 i, 21
Ectopia lentis, 155.
Ectropion, 183.
Eczema, 259, 266.
Eminentia stapedii, 218.
Emmetropia, 190.
Engorged papilla, 161.
Entropion, 182.
Enucleation of eye, 94.
Ephidrosis, 185.
Epicanthus, 185.
Epilation, 183.
Epilepsy of retina, 149.
Epiphora, 186.
Episcleritis, 130.
Equator of eye, 8.
Equilateral hemiopia, 60.

319



320 INDEX.,

Erysipelas, 259.
Eserine, 79.
Eustachian bougies, 252.
4 catheter, 248,
5 tube, 223.
Eversion of upper lid, 46.
Exophthalmic goitre, 103.
Exophthalmos, 98.
Exostoses, 286.
External auditory canal, 211.
€ 2 ““  examination of, 248.
ke i “  diseases of, 262.
Eye, anatomy of, 1.
¢ diseases of, 98.
‘“ examination of, 46.
‘“ senile changes in, 44,
‘“ surgery of, 82.
‘“ therapeutics of, 73.
Eyeball, the, 8.
Eyebrows, 36.
Eyelashes, 40.
Eyelids, 87.
‘“  injuries and diseases of, 179.

Facultative convergence, 178.
£ divergence, 178.
Fallopian canal, 218.
Far point, 53.
Far sight, 197.
Fenestra ovalis, 217.
€ rotunda, 21%.
Field of vision, 58.
Fixation, central, 61.
. eccentric, 61.
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Flashes of light in eye, 202.
Floor cells, 239.
Fontana’s spaces, 34.
Foramen ovalis, 226.
Foreign bodies, 103, 115, 132, 156.
Fornix conjunctivae, 39.
Fossa, hyaloid, 27.

‘“  npavicularis, 209.

“ patellaris, 27.

‘“  triangularis, 209.
Fovea centralis, 23.

‘“ trochlearis, 3.
Frost bite, 260.
Fundus of eye, 8.
Furuncles, 266.

Gargling. Troltsch’s method, 278.
Gerontoxon, 44.
Glasses, 56.
Glaucoma, 164.
ik absolutum, 166.

g acute inflammatory, 165,
& chronic, 166.
L4 fulminans, 166.

b secondary, 166.
o simple, 166.
Glioma, 149.
Graefe’s extraction, 87.
Sfescikmife; 8.
Granular lids, 109.
Graves’ disease, 103.
Gruber’s method, 252.

Habenula tecta, 235.
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Hair cells, 239.
Halo, 63.
Hammer, 218.
Hamulus, 230.
Hardened wax, 264.
Hearing distance, 243.

‘“ ~ double, 292.

‘  mechanism of, 207.

‘¢ tests of, 243.

“  trumpets, 257.
Helicotrema, 231.
Helix, 209.
Helmholtz, 67.
Hemeralopia, 144.
Hemiopia, 60.
Hermetical bandage, 75.
Herpes, ophthalmic, 203.
Hippus, 136.
Holmgren’s test, 61.
Holt’s method, 252.
Hordeolum, 181.
Hot applications, 76.
Humors of eye, 9.
Hyalitis, 158.
Hyaloid artery, persistent, 159.

& body, R7.
5t ¢ diseases of, 158.
oe canal, 27.
il fossa, 27.

Hydrophthalmia, 129.
Hydrotympanum, 273.
Hypaemia, 159.
Hyperacusis, 294.
Hypermetropia, 190, 193.
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Hyperostoses, 286.
Hypometropia, 190.
Hypopyon, 103, 159.

Incisurse Santorini, 211.

Incus, 219.

Infinite vision, 53.

Inflation of middle ear, 250.
Infra-orbital groove, 3.
Infundibulum, 229.

Inoculation of eye, 124.
Inspissated cerumen, 264.
Insufficiency of internal recti, 178.
Inter-cerebral fibres, 6.
Inter-retinal fibres, 6.
Inter-vaginal space, 7.

Internal auditory canal, 227, 242.
Internal ear, 226.

3 ‘¢ diseases of, 290.

8 recti, tests of, 65.

i ‘“  weakness of, 178.
Intra-ocular tension, 50.
Intumescentia ganglioniformis Scarpee, 240.
Iridectomy, 84.

Iridenkleisis, 84.
Irideremia, 137.
Irido-choroiditis, 134.
Irido-cyclitis, 138.
Iridodesis, 84.
Irido-dialysis, 132.
Iridodonesis, 136.
Iridotomy, 84. .
Trre <17

“ absence of, 137,
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Irls coloboma of, 137,
cysts of, 136,
‘¢ diseases of 131,
‘“ injuries of, 131.
‘“ movements of, 19.
‘ prolapse of, 89 132,
‘“ tremulous, 136.
Iritic angle, 19.
Iritis, 131.
¢ serous, 133.
‘“ syphilitic, 133, 135.
Iritomy, 84.
Iter chorde anterius, 217.
44 ¢  posterius, 217.

Jacobson’s method, 88.
Jeesche-Arlt operation, 92.
Jequirity, 81.

Keratltls 116.
diffusa, 119.

£ interstitial, 119.

L parenchymatous 119,

£ phlyctenular, 118.

& suppurative, 120.

¢ vasculosa, 117.
Keratocele, 121.
Kerato-conus, 128.
Kerato-globus, 129,
Kerato-iritis, 134.
Keratonyxis, 85.

Labium tympanicum, 235.
o vestibulare, 235.
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Labyrinth, 226.
i disease of, 290.
Lachrymal abscess, 187.
apparatus 42.

5 £ diseases of, 187.
e canals, 37, 43.

S caruncle, 11,

ae crests, 3.

i glands, accessory, 39, 42.
5 s$ diseases of, 189.
& groove, 3.
5 papille, 37.
‘ sac, 43.
o ‘¢ abscess, 187, 188,
e ¢¢ fistula, 188.
Lachrymation, 103.
Lacus lachrymalis, 37.
Lagophthalmos, 184.
Lamina cribrosa, 7.
L fusca, 10, 14.
¢ reticularis, 238.
‘¢ gpiralis membranacea, 230,
L ‘¢ ossea, 230.
Lapis divinus, 80.
Lead, amblyopia from, 163.
““  deposits in cornea, 125.
Leeches, 75, 253.
Lens, crystalline, 24. (Vide under C.)
Lenses, cylindric, 56.
“  spherical, 56.
Lenticonus, 156.
Lenticular ganglion, 36.
Leucoma, 125.
e adherens, 125.

325



326

INDEX,

Liebreich’s extraction, 88.
Ligamentum anterius mallei, 219.

“«“
‘«
“
‘¢
‘“
“«

incudis superius, 219.
mallei externum, 219.

‘‘  superius, 219.
obturatorium stapedium, 220.
pectinatum iridis, 18.
posticum, 219.
spirale, 236.

Light-spot, 216.
Limbus conjunctivz, 38.

g

lamine spiralis, 234.

Lime, injuries from, 104, 116.
Liquor Morgagnii, 26.

Lobe of ear, 209.

Loring’s ophthalmoscope, 67, 73.
Lymphatics of eye, 34.

Lymph spaces of eye, 34.

Macula acustica, 233.

‘e
3

cribrosa, 227,
lutea, 23, 71.

Madarosis, 180.
Magnets, use of, 156.
Malleus, 218.

fracture of, 270.

Manubrium, 218.
Mariotte’s blind-spot, 60.

Mastoid
“

“«
€«
cc

.«

abscess, 287.

caries, 287,

cells, 223.

periostitis, 287.
primary disease of, 288,
trephining of, 257,



INDEX.

Meatus auditorius externus, 211.
L internus, 229, 242.
Medlan plane of eye, 29.
Meibomian glands, 38.
Membrana basilaris, 235.
capsulo- puplllans 26.

ot chorio-capillaris, 14.

5 flaccida, 215.

g limitans, 14.

o nictitans, 39.

4 Ruyschiana, 14,

o tectoria, 236.

b tympani, 213.

€S ‘“  appearance of, 215.

- £¢ examination of 248,

g b diseases of, 268.

o L secundaria, 217.

e vestibularis, 235.
Membranous labyrinth, 232.
Meniére’s disease, 291.
Merldlaus of eye, 8.

€8 chief, 196.
Metamorphopsia, 203.
Metastatic abscesses, 289,
Micropsia, 202.
M)ddle ear, 213,
o mﬂ‘xmmatlon of. catarrhal, 271.
S prollferous 279,

« o suppurative, 281.

« ¢ exostoses of, 286.
F& it - polypi.ol; 289,
Modiolus, 229.
Monolateral squint, 171.
Musce volitantes, 158.
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Muscles of eye, 28.
9 “  diseases of, 171,
‘“ annular of Miiller, 16.
e elliamy: "o,
‘“  Horner’s, 40.
¢ gtapedius, 220,
¢“  tensor tympani, 220,
‘“  testing strength of, 64.
Muscular asthenopia, 177.
£ mesoropter, 28.
e plane, 29,
Muteism, 292.
Mydriasis, 135.
Mydriatics, 76.
Myodesopia, 158.
Myopia, 190, 191,
Myopic arc, 192.
‘“  crescent, 192.
Myosis, 136.
Myotics, 78.
Myringitis, 270.
Myringoplasty, 285.

Nasal douche, 278.

“  duct, 42.

‘“  hemiopia, 60.
Near point, 53.
Nebula, 125.
Necrosis temporal bone, 288.
Needling, 88.
Nerves of eye, 34.
Nervous deafness, 290,
Neuritis optica, 160.
Neuro-paralytic ophthalmia, 122.



INDEX.

Nictitation, 185.
Nodal point, 8.

Nyctalopia, 144.
Nystagmus, 177.

Objective noises in ear, 276.
Oblique illumination, 49,
One-sided deafness, test for, 246.
Onyx, 120.
Opacities of cornea, 125.
Opaque optic nerve fibres, 162.
Ophthalmia, arthritic, 164.

G catarrhal, 106.

o diphtheritic, 108,
£ Egyptian, 107.

he gonorrheeal, 108.
4 granular, 109.

s military, 107.

L neonatorum, 108.

£ neuro-paralytic, 122.
& phlyctenular, 111.

o purulent, 107.
i sympathetic, 168.
L tarsi, 179.

Ophthalmic artery, 32.

i herpes, 2036

b anglion, 36.

o gervge, 803
Ophthalmometer, 196.
Ophthalmoscope, 67.

< Loring’s, 67,
Optic axis, 8.
¢  canal, 4.
‘“  chiasm, 9,
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Optlc dise, 7.

foramen, 4,
¢ nerve, 0}
e £¢ atrophy of, 161.
o ‘¢ diseases of, 160.
b1 ¢ entrance of, 10.

‘“  neuritis, 161.

¢ papilla; 7, 702

¢ tracta. bl
Optico- cﬂlary neurotomy, 170.
Ora serrata, 24.
Orbits, 2.

‘¢ diseases of, 98.
Ossmles of ear, 218.
5 dimensions of, 221,
5 6 excision of, 257

Otalgia, 295. i
Othematoma, 260.
Otic ganglion, 222,
Otitis heemorrhagica, 273.

‘“ parasitica, 267.
Otoconia, 233.
Otolith, 233.
Otorrhcea, 282.
Otoscope, 248.
Oval window, 217.

Palpebra, 37.
Palpebral fissure, 37.

o folds, 37.

o hgaments 38.
Pannus, 123.
Panophthalmltis, 139.
Paracentesis cornez, 83,



INDEX,

Paracentesis memb. tympani, 255.

Parallax, 166, 197.
Paralysis muscles of eye, 174.

by accommodation, 199.

£ orbicularis, 184.

g% 7th nerve, 290.
Parasites in ear, 267.
Passavant’s method, 85.
Perception of colors, 60.
Perichondritis, 261.
Perichoroidal space, 14, 34.
Perimeters, 60.

Periodic squint, 173.
Periorbita, 4.

Petit’s canal, 26.
Phakitis, 150.
Phlyctenule, 111.
Phorometer, 66.
Phosphénes, 202.
Photophobia, 111.
Photopsia, 202.

Physiological excavation, disc, 70.

Physostigmine, 79.
Pial sheath, 6.
Pilocarpine, 79.
Pinguecula, 114.
Pinna, 208.
Plica semilunaris, 39.
Politzer’s method, 248, 250.
Polycoria, 137.
Polyopia, 63.
Polypi, 268, 285.
Posterior chamber, 28.
£1 commissura arcuata, 5.
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Posterior elastic lamina, 11.

e fold, 213.

s¢ hemisphere, 8.

£ pole, 8.

4] pouch, 214.

£ vascular zone, 10.

Presbykousis, 255.
Presbyopia, 197.
Primary deviation, 172.

o position, 29.
Prisms, 63.
Probing nasal duct, 91.
Process of Rau, 221.
Processus cochleaformis, 216.
Prolapse of iris, 132.
Proliferous inflammation of ear, 279,
Promontory, 217, 229,
Pterygium, 112,
Ptosis, 175, 134,
Pulsation memb. tympani, 283.
Punctum lachrymale, 37.
Pupil, 17.

‘“ adhesions of, 50.

‘“ contracted, 136.

% dilated, 136,

¢ “eccentric, 137.

‘“ exclusion of, 133.
movements of, 2, 50.

‘““  multiple, 137.

‘“ occlusion of, 133,
Purple of retina, 22.
Pyeemia, 289.

Pyramis vestibuli, 226.
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Range of accommodation, 53.
Recessus cochlearis, 226.

o ellipticus, 226.

£ sphericus, 226.
Reclination of cataract, 86.
Reflex symptoms, 178.
Refraction of eye, 56, 71, 189.

i ““ anomalies of, 189.
Region of accommodation, 55.
Reichert’s membrane, 11.
Reissner’s, 235.

Retina, 20.

‘“  anesthesia of, 144,

‘“ appearances of, 70.

‘““ detachment of, 147.

‘“  diseases of, 143,

‘“  epilepsy of, 149.

¢  embolism central artery, 148.

‘“  hyperemia of, 143.

“  hyperasthesia of, 143.

‘  purple of, 22.

“  tumors of, 149.
Retinitis, 144.

o albuminurica, 145.

e apoplectica, 145.

s leucemica, 146.

L pigmentosa, 147.

3 syphilitic, 145.
Retrotarsal folds, 39.
Rivinian foramen, 215.

e segment, 212,

Rods and cones, 22.
Roof cells, 239.
Round window, 17,
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Saccule, 234.
Saemisch’s operation, 83.
Safety tube, 225.
Scala tympani, 230.

““  vestibuli, 230.
Scalping, 183.
Schlemm’s canal, 10.
Sclera, 9.
Sclerectasia posterior, 140.
Sclerotic, 9.

68 diseases of, 130.

i staphyloma of, 131.
Sclerotico-choroiditis posterior, 140.
Sclerotomy, 167.

Secondary deviation, 172.

Segment of Rivinus, 212.

Seh-purpur, 22.

Semicircular canals, 228, 232.
i “  diseases of, 291.

Semilunar fold, 39.

Senile changes in eye, 44.

Septum tubze, 216, 223.

Serum in tympanum, 273.

Shades for eye, 74.

Shrapnell’s membrane, 215.

Simulated blindness, 201.

Sinus sulciformis, 226.

Snellen’s test-types, 51.

Snow-blindness, 163.

Solidivy, ideas of, 2.

Space of Tenon, 34.

Spasm of accommodation, 200.

s ciliary muscle, 200,
Sperino’s method, 167,
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Spma, tympamca major, 212.
minor, 212.
£¢ o posterior, 212.
Spindle of cochlea, 229.
Squint (vide Strabismus), 171.
Stapes, 218.
Staphy]oma T2
cicatr icial, 126.
ok posterior, 5
&e operations, 127.
Stauungs papilla, 161.
Stenopeeic apparatus, 126.
Stillicidium lachrymarum, 186,
Stirrup, 218.
Strabismus, 171.

L operations, 89.
Strabismometers, 172.
Strabotomy, 89.

Streatfield’s method, 85.
Stria vascularis, 236.
Stye, 181.
Subacute catarrh of ear, 274,
Subconjunctival tissue, 9.
Subdural space, 6
Subvaginal space, 6.
Suction of cataract, 86.
Sulcus tympanicus, 212.
‘“  gpiralis externus, 236.
)i ‘¢ internus, '235.
Supercilia, 36.
Suppuration of ear, 281.
Supra-choroidea, 14.
“  choroidal space, 14, 34.
‘¢ orbital notch, 4.
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Supra-vaginal space, 34.
Surgery of ear, 255.
£y ‘¢ eye, 82.
Suspensory ligament, iris, 18.
L g lens, 26.
Symblepharon, 113.
Sympathetic irritation, 168.
5 ophthalmia, 168.
Synchisis, 159.
£e scintillans, 159.
Syndectomy, 124.
Synechia, 121, 133,
Syringing the ear, 252.

Tansley’s method, 252.
Tapetum, 18,
Tarsal cartilages, 37.

““ cyst, 181,

‘“  ligaments, 38.
Tattooing of cornea, 126.
Tear-passages, diseases of, 187.
Tears, 42,

Temporal hemiopia, 60.
Tendo oculi, 38.

‘“ palpebrarum, 38.

Tenon’s capsule, 5.

space, 14, 34,
Tenonitis. 100.
‘Tenotomy tensor tympani, 255.
Tension, intra-ocular, 50,
Tensor choroidewx, 15.

‘“  tympani. 220.

Terminal auditory apparatus, 237,
Tests of hearing, 243,
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Test-types, 51.
'I‘herapeutlcs of ear, 252.
S eye 8
Third eyelid, 39.
Tinea tarsi, 179.
Tinnitus, 264.
Tobacco amblyopia, 163.
Tonometers, 51.
Trachoma, 109.
Tractus foraminosus, 242.
Tragus, 209.
Trephmmg of cornea, 129.
. mastmd 257, 289.
% ‘¢ sclera, 167.
Trichiasis, 182.
Trochlea, ’30.
Tunica vaginalis bulbi, 4.
Tunics of eye, 9.
Tuning-fork, use of, 244.
"Tylosis, 180.
Tympanic cavity, 216.
i groove, 212.
3 plexus, 222,
i ring, 212,

Umbo, 214.

Unguis, 120.
Upward squint, 171.
Utricle, 232.

Uvea, 18.

Upveal tract, 9, 13.

Valsalva’s method, 251.
Vaisalvian experiment, 251,

3
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Vas prominens, 236.
Vas spirale, 236.
Veins of the eye, 33.
Vena vorticose, 10, 15.
Venous pulsation, on dise, 70,
Vertical meridian, 29.
Vestibule, 226.
Vestibular nerve, 240.
Vision, 1.
‘“ acuteness of, 51.
Visual angle, 51.
s fleldy68;
i line;'8.
“ plane, 29.
€ purplei?22.
Vitiligoidea, 186.
Vitreous humor, 27,
«“  cysticerci in, 159.
s diseases of, 156.
L4 foreign bodies in, 156.
¢« fluidity of, 159.
‘ hemorrhage into, 167,
$ opacities of, 157.
Voice test, 244.
Von Troltsch, 214.
Vorticose veins, 10, 15.

Watch test, 243.
Watery eye, 186.
‘Wecker’s scissors, 85.
White of the eye, 9.
Wilde’s incision, 287.

Xanthelasma, 186.



INDEX.

Xanthoma, 186.
Xerophthalmia, 112,

Yellow spot, 23.

Zona pectinata, 236,

Zone of Haller, 10.

Zonula ciliaris, 26.
¢ CZmnii 26,
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