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ACTINOMYCOSIS OF THE LUNG.

ASSISTANT IN PATHOLOGY, COLLEGE OF PHYSICIANS AND SURGEONS, NEW YORK.

In 1878 J. Israel showed that actinomycosis, first de-
scribed in animals by Porroncito, in 1875, also occurred
in man ; and it was early shown to be due to the pres-
ence ,of actinomycis, or the “ ray fungus.” Since that
time upward of three hundredcases have been reported,
and actinomycis has been given a provisional place in our

present classification of the bacteria. It has several times
been isolated, grown on artificial culture media, success-

fully inoculated into animals, and, in fact, is now defi-
nitely proven to be the cause, and the only cause, of the
disease.

The disease is wide spread, having been observed in
almost all parts of the world, although the greater num-

ber of the cases have been in certain parts of Germany,
Russia, and Austria. But few cases, comparatively, have
thus far been recognized in this country. So large a

number of cases have been seen during the past two

years, it would seem as if the disease were actually on the

increase; or, as is more probable, with the more wide-
spread knowledge among physicians of the malady, it is
more frequently recognized. Actinomycosis, in man, has
been observed in almost every organ and every tissue of
the body; although, as is also the case in animals, the dis-
ease more commonly affects, primarily, the regions about
the jaws. Rutimeyer estimates that about fifty per cent,
of all cases are of this class, in twenty per cent, the lungs,
and in fifteen per cent, the gastro-intestinal tract are the

parts first involved.
For the following two cases I am indebted to Drs. F.

Delafield, and Charles McBurney.

Reprintedfrom the Medical Record, December 13, 1890.

Being the Joseph Mather Smith Prize
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Case I.—S. O , aged eighteen, female, native of
Sweden. Admitted into Roosevelt Hospital. For past
six months has not felt well. For three weeks previous
to admission has suffered from pain over the right side.
Dyspnoea, severe cough with profuse fetid expectoration,
fever, night-sweats. On admission, patient pale and ema-

ciated ; pulse, 104; respiration, 32 ; temperature, 98° F.
Physical Examination.—Over the right side of the

chest, from the spine of the scapula to one inch above
the angle, dulness, thence downward, flatness. Over the
dull area bronchialvoice, breathing, and whisper; over the
flat area diminished breathing and distant voice. Vocal
fremitus less marked than on the left side. Over the left
side exaggerated breathing and distant voice, with a few
subcrepitant rales. The dulness over the right side grad-
ually extended to the apex, so that the lung became

completely consolidated. Patient complained of constant

pain over this side, which was also painful on pressure.
The cough, with offensive expectoration (not examined
microscopically), continued. The fever was constant but
irregular, and was accompanied by attacks of sweating.
An area of redness, swelling, and fluctuation formed over

the right side, just below the costal border, which was in-
cised, and about one pint of pus evacuated. The patient
gradually grew worse, and finally died, exhausted, about
five months after the commencement of the disease.

Autopsy, by Dr. Delafield. Left lung very large and
oedematous. There is some diffuse hepatization over the
upper part of both lobes. Right lung completely adher-
ent to the chest-wall. Bronchi contain pus. Lung com-

pletely consolidated, with thickening of the connective

tissue, and a very general broncho-pneumonia.
The lung is of fair size; no part of it is gangrenous.

There is a small collection of pus shut in behind the pos-
terior aspect of the right lower lobe, just above the dia-

phragm, and communicating with the abscess in the back.
There is a suppurating sinus behind the lung, between
the pulmonary and costal pleurae, running up along the
vertebral column ; andbehind, the ribs and vertebra are

eroded. The lung emitted a peculiar fetid odor, similar
to that which had previously been noticed in the sputum.
The other organs showed no gross lesions. On account

of the fetid odor, and the absence of gangrene, or other
distinctive features in the lung, it was suspected that the
case was one of actinomycosis.

Microscopical Examination.—By a variety of inflam-

matory processes the lung has become profoundly altered.
The larger bronchi show intense bronchitis. In the me-

dium-sized bronchi, besides inflammation, there is well-
marked dilatation of some. In others there is further
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added a growth, into their lumina, of organized connec-

tive tissue containing blood-vessels (see Fig. i). Although
growths of organized connective tissue into the lumina of
the air-vesicles are not infrequently seen, similar growths
in the bronchi, especially in those of considerable size,
have not, so far as I know, been described. The walls
of the bronchi are infiltrated with pus-cells, and the sur-

rounding air-vesicles are hepatized, or are the seat of
interstitial pneumonia.

The smaller bronchi are very generally converted into
little abscesses, and frequently, imbedded in thesepus-foci,
actinomyces are found, usually surrounded by a zone of
necrosed cells. While some stain diffusely and with

difficulty, and are of a homogeneous or finely granular
character, even sometimes calcified; others show fairly
well radiation, and with the Gram method the usual hair-
like threads of the bacterium. None of the clusters, when
examined in wateror glycerine, show theusual club-shaped
extremities to the threads.

Scattered about the lung, and making up about one-

third its entire bulk, are patches of dense fibrous tissue,
in which no trace of the former structure is preserved.
In other parts are seen various phases and combinations
of simple hepatization, with interstitial and intra-alveolar
(organized connective tissue) pneumonia. In places the
air-vesicles are filled with desquamated epithelium,
pus-cells, and fibrin. In other places, eitherwith or with-
out exudation, the walls of the air-vesicles are thickened,
and growing into the lumina of some of them are growths
of organized connective tissue. Here, as is sometimes
observed in these intra alveolar growths, the cells covering
them and lining the air-vesicles and air-passages are of a

cuboidal shape. That is, they have reverted to theirfoetal
type. The blood-vessels generally are the seat of arteri-
tis, with thickening of their walls.

Case II.—J. F , aged thirteen, school-girl. Pa-
tient was perfectly healthy up to three months ago, when
she had an attack of broncho-pneumonia from which she
never entirely recovered, but has continuedto cough until
the present time. Six weeks ago she noticed a painful
swelling over the right shoulder-blade, which has gradually
increased in size. On admission into Roosevelt Hospital
the swelling over the scapula measured six by four inches.
It was incised, and a considerable quantity of pus and
necrotic tissue was evacuated. The cough, whichwas ac-

companied by considerable expectoration, gradually in-
creased in severity. Shortly before death an abscess
formed in the right axilla, which was evacuated. Death
took place about four months after the commencement
of the disease.
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Autopsy.—Left lung, a few old adhesions and some fresh
fibrin on the pleura. There was broncho-pneumonia of
the lower lobe.

Right lung completely adherent to the chest-wall, ex-

cept over a small part of the lower lobe. Pulmonary
pleura over the upper lobe is very muchthickened. The
bronchi are congested and their walls thickened. There
are small zones of peri-bronchitic pneumonia in the

upper and lower lobes. The upper lobe is small, and
bands of fibrous tissue run into it from the pleura. The
bronchial glands are enlarged, but not cheesy. The first,
second, and third ribs are eroded.

The other organs showed no gross lesions.

Microscopical examination showed almost the same

minute lesions as has been described in Case I., except
that in this case they were developed to a lesser degree.
The bronchi contained large numbers of actinomyces.

Summary of Symptoms and Lesions in Pulmonary
Actinomycosis.—I have found records of thirty-four
cases of the disease, including the two just described.
Mossburger, Baumgarten, Eichwald, Ullmann, Mossdorf-
Birch Hirschfeld, Koschlakow, Munch, Canali, Petroff,
Weigert, Kbnig, Conti, Rotter, Paltauf, Wildermuth,
Wolff, each a single case; while 5 are by J. Israel;
Ponfick, 2 ; Jakimovitsch, 2 ; Golubrim, 2 ; Braun, 3 ;
and Szemasy, 2.

Of these, fourteen includea description of the autopsy.
The following summary of the symptoms, lesions, treat-

ment, and certain points in diagnosis, is based upon these
cases.

Pulmonary actinomycosis may be defined as a chronic,
infectious disease of the lung depending upon thepresence
of actinomyces. It may further be characterized as being
attended with fever, cough with more or less profuse,
often fetid, expectoration, pain in the affected side, pro-
gressive emaciation, a well-markedtendency to the second-

ary involvement of adjacent parts, and to the formation
of secondary abscesses (actinomycotic) elsewhere. It

generally terminates fatally.
As a rule, and perhaps in all cases, the living germ is

first taken into the bronchi, and from thence gains access

to the parenchyma of the lung.
The ages of the patients varied from nine to sixty-three

years; although the majority of the cases were in young
adults, and a somewhat larger proportion were in males
han in females.

Fever was present in nearly all cases. Usually it was

one of the first symptoms, but sometimes it did not

come on until later in the course of the disease; it was

constant, but of an irregular type, and seemed dependent



Fig. i.—AMedium-sized Bronchus, Showing an Ingrowth of Organized Connective Tissue.



Fig. 2.—ASmaller Disorganized Bronchus Containing a Cluster of Actinomyces.



5

upon the extent and nature of the lesions, and laterby the

development of pus-forming centres.

Cough andExpectoration.—Of special importance, and

usually the first symptom to be complained of, is cough.
It lasts throughout, generally becoming more and more

severe. The expectoration varies a good deal, according
to the severity of the cough. It was profuse in many
cases, often spoken of as fetid, occasionally bloody, and
sometimes contained actinomyces.

In Canali’s unique case, that of a girl who suffered
for a considerable time from bronchitis, the only symp-
toms were cough, with profuse fetid expectoration con-

taining actinomyces. The patient, who greatly improved
during the summer months, continued without additional

symptoms for several years, until she finally passed from
observation.

Pain over the affected side was present in all but the
above-mentioned case, and was as a rule constant and
severe.

Attacks of sweating were mentioned in several cases.

Haemoptyses were not observed, although the sputum
was sometimes tinged with blood.

Emaciation was gradual, and often became extreme;
sometimes the patient passed into the so-called “ typhoid
state;” or, as happened in many, other organs became in-
volved, or extensive abscesses formed beneath the skin

which, opening externally, left fistulas into the lung. As
a result of the excessive production of pus, a condition
described as chronic pyaemia, and attended with chills,
sometimes ensued.

Physical signs were very variable, according to the
condition of the lung in the different cases. There were

always signs of bronchitis, usually of consolidation, some-

times of cavities, or of empyema.
Duration.—The average duration was ten months; the

shortest case lasted four months, and the longest was still

living after a duration of several years.
Prognosis.—Of the thirty-four cases all havedied except

two. Canali’s case, already referred to, was lost sight of;
and Soltmann’s case was pronounced cured (?) after four

years.
Diagnosis.—In eighteen cases the disease was positively

diagnosticated during life by the detection of actinomyces.
In nine cases they were found in the sputum, in the cases

of Israel, Canali, Braun, Jakimovitsch, Affanassiew, and
Shultz, two, Matschiuski, Kirschew, and Eichwald. The

remaining nine cases were diagnosticated on finding the
bacterium in pus obtained from abscesses which com-

municated with the lung.
In the cases in which the diagnosis was not made, no
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mention was made of the sputum being examined ; more-

over, we are not informed, in the nine cases in which the
sputum showed actinomyces, at which period of the dis-
ease they first made their appearance. We are, therefore,
not ina position at present to determine the earliest time

during the course of thedisease when we may reasonably
expect to find the germ in the sputum of pulmonary ac-

tinomycosis. From the fact that the bacterium has been
found in sputum in large numbers, and also that it is com-

monly found in the bronchi after death, it is to be pre-
sumed that actinomyces are likely to be contained in the

sputum during life, although in certain instances, possibly,
not until the disease is considerably advanced. Inas-
much as actinomyces are the only positive evidence of
actinomycosis; and since the disease in the lung may
often resemble, clinically, certain forms of pulmonary
tuberculosis ; and further, since it may be of more fre-
quent occurrence than is at present generally supposed;
it is advisable, in the routine examinations of sputa for
tuberclebacilli, to further determine the presence of acti-
nomyces.

As found in abscesses, or when seen imbedded in the
tissues, actinomyces present such characteristic appear-
ances, microscopically, as are not to be easily mistaken.
But sputum may contain certain other bodies so closely
resembling the “

ray fungus ” that careful observation is

required in order to distinguish between them. In his
original monograph, J. Israel, and later Affanassiew, de-
scribed masses of leptothrix as closely simulating actinomy-
ces. Bizzozero (“Manual Clinical Microscopy,” p. 141,
Paris, 1885) callsattention to certain degenerated epithelial
cells ; and, more recently, Loesch (Congress of Russian

Physicians, St. Petersburg, 1889) to collections of leucin
crystals as also liable to be mistaken for actinomyces.
Although not generally mentioned in text-books on clini-
cal microscopy, this resemblance of various structures to
the “ray fungus” is of important practical value in the
examination of sputum. Leptothrix threads may grow
about the summits of the papillae of the mouth, in a ra-

diating manner, and these masses, becoming detached and
mixed with the sputa, form the masses, somewhat resem-

bling the bacterium of actinomycosis, and have there-
fore been called “ false actinomyces.” They are to be
differentiated by the presence of epithelial cells about
their centres, the absence of club-shaped extremities to
the radiating threads, and by the thicker, coarser rods of
leptothrix compared with the delicate hair-like threads of
actinomyces.

Fetid expectoration is a common symptom, and is of
some diagnostic importance. It was not present in all



7

cases, nor is it confined to this disease; but it is of suffi-
cient importance whenpresent to suggest microscopical
examination of the sputum.

Treatment.—Thusfar treatment has been purely symp-
tomatic, except in one case where operative measures

were resorted to, apparently with the result of prolonging
the life of the patient. It is to be remembered, however,
in explanation of the present unsatisfactory results of
treatment, that in many of the cases the diagnosis was

not made during life, or not until late in the course of
the disease, and that most of the cases were of hospital
patients; consequently the treatment instituted was of
necessity under unfavorable circumstances. When we

recall the remarkable results being obtained from the cli-
matic treatment of pulmonary tuberculosis, and also the
facts that actinomyces withstand the action of even com-

paratively weak antiseptics with difficulty, and also that
they seem prone to die in the tissues, and to undergo
absorption or calcification, we may confidently hope that
the immediate removal of the patient to a more suitable
climate, together with an intelligent application of anti-
septics to the bronchial mucous membrane, may give bet-
ter results than have thus far been obtained. There
seems to be no evidence to show that the disease may be
transmitted from one person to another, although Af-
fanassiew saw two children of the same family who were

both suffering from the disease at the same time.
Pathology.—The lesions are, as a rule, unilateral in

about the proportion of 3 to 1, or the lungs may be af-
fected unequally.

They may be classified into three groups.
1. There are the lesions of chronic general bronchi-

tis, the germ being found in the sputum, as illustratedby
Canali’s case. Such a variety is based solely on clinical
grounds, as no opportunity has thus far been had of de-
monstrating such a condition post mortem.

2. Scattered throughout the lung are large numbers o

small dense nodules looking like miliary tubercles to the
naked eye. There is no hepatization, and such a lung re-

sembles very closely the gross appearances of acute mili-

ary tuberculosis. On microscopical examination the
nodules are composed of clusters of actinomyces sur-

rounded by a zone of granulation tissue. Munch has
seen such a condition in the lung of an ox, no example
of this group having been seen in the human cases.

3. Comprises most of the cases of which the author’s
are examples. The cases vary as to the extent of lung
involved. In one it was confined to the apex of the
right lung. In the others the whole of the lung was in-
volved. The affected lung was normal, or diminished
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in size. Pulmonary and costal pleurae were firmly adher-
ent. There was intense bronchitis of the larger bronchi,
and a general broncho-pneumonia, more or less diffuse

hepatization, and a well-marked thickening of the con-

nective tissue (interstitial pneumonia). Although not in
essential relation to the disease, large numbers of staphy-
lococcus pyogenes aureus and streptococcus pyogenes
were found in the lungs, resulting in abscesses, usually of
small size, but sometimes sufficiently large to form cavi-
ties, which were diagnosticated during life. In certain
parts of the body Bostion has shown that actinomyces
may develop without the presence of pus. In the lungs
the production of pus was an important feature of the
cases. Actinomyces were found in thebronchi, broncho-
pneumonic nodules, the abscesses, or sometimes in the
air-vesicles.

Secondary lesions may develop in almost any part of
the body. In all of the autopsies were found secondary
lesions. Most frequently pus formed in the pleural cav-

ity, usually sacculated; the ribs, sternum, or vertebrae
were eroded, and abscesses beneath the skin adjacent de-

veloped ; or the pericardium, heart, or opposite lung be-
came involved; or thedisease extended to the abdominal
organs; or, as in a single case, to the brain. In one case

the specific growth penetrated the portal vein, and met-
astases all over the body were formed; and in another
case the vertebrae became so greatly eroded as to cause
marked deformity, so that the case was mistaken for one

of Pott’s disease,
In many cases there was developed amyloid degenera-

tion of the organs.

Besides the descriptions contained in the text-books of Pathologi-
cal Anatomy and Bacteriology, there are the following journalarticles
and monographs :
Artigalas : Revue san. de Bordeaux, 1885, p. 75.
Actaud, T. D.: British Medical Journal, London, 1886, p. 316.
Affanassiew, M. J.. St. Petersb. med. Wochen., 1888, p. 78.
Affanassiew, M. J.: O Klinecheskoi mikroskopii Actinomikoza. St.

Petersb., 1888.
Affanassiew, M. J., and Schulz: Centralbl. fur Bacteriol., etc., Bd.

v., p. 683.
Ammentorp: Nord. med. Ark , Stockholm, 1888, xx., No. 23.
Braun : Berl. klin. Wochen., 1886, p 350.
Bollinger, O.: Centralbl. fiir d. med. Wissen., Wien, 1877, No. 27.
Bizzozero : Gazetta degli Ospitale, Milano, 1882.
Belfield : Medical News, Philadelphia, 1883, p. 569.
Bany, B.: Deutsche Zeitschr. fur Thier. med., Leipzig, 1884, p. 294.
Bostion : Verhandl. d. Cong, fiir innere Med., Wiesbaden, 1885, p. 94.
Billroth: Allg. Wien. med. Zeitschr., 1886, p. 316.
Barauski, A.: Deutsche med. Wochen., 1887, p. 1065.
Billroth : Ala. M. und S. Jour., 1887, p. 312.
Braun, H.: Cor. Bl. der Allgem. Aerztl. Ver. v. Tubingen, 1887, p. 37
Baraz, R.: Purzgl. lek., Krakow, 1888, p. 201.

Byron, J. M.: New York Medical Journal, vol. 1., No. 26, p. 716.

Bibliography of Actinomycosis.
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Bulhoes, O.: Brazil Med., Rio de Janeiro, 1888, p. 12.
Brantz, E.: St. Petersb. med. Wochen., 1888, p. 119.
Brazzola, F.: Sull istogenesi delle lesioni anatomo-pathologischedell

Actinomycosis, p. 165. Modena, 1888.
Bertha, M.: Wien. med. Wochen., 1888, p. 1181.

Baumgarten : Jahrsb., vol. i., p. 143 ; vol. ii., 315, 448, 317, 452.
Babes ; Virch. Archiv, cv., 1886, p. 511.
Bostrom : Bericht u. d. Verhandl. d. Cong. Innere Med., Wiesbaden,

1885.
Bollinger, O.: Munchen med. Wochen., 1887, No. 11.
Bodamer : Journal of Comparative Medicine and Surgery, Philadel-

phia, 1889, No. 2, p. 105.
Barauski, A.: Arch, fur wissensch. u. prakt. Thierh., Berlin, 1889,

vol. xv., 224-247.
Bujwid: Centralbl. fiir Bacteriol., etc., 1889, vi., No. 23.
Conti: Rivista venita di scienza med., 1885.
Csokor: Allg. Wiener med. Zeit., 1881, No. 43.
Calvin, J.: Gac. Med. de Granada, 1884, pp. 298-328.
Corneille : J. d. Conn. med. Pract., Paris, 1888, p. 289.
Claus, E.: Deutsche Zeitschr. fiir Ti ierh. Med., 1887, p. 290.
Carter, H. V.: Transactions Medical and PhysiologicalSociety, Bom-

bay, 1887, p. 86.
Canali: Rivista clinica, 1882.
Chiari: Prager med. Wochen., 1884, No. 10.

Curzte: Deutsche med. Zeitung, Berlin, 1889, pp. 569, 581, 593.
Dunker, H. C. J.; Zeitschr. fiir Mikr. und Fleischan., Berlin, 1884, p.

17.
Eve, F.: London Practitioner, 1888, p. 321.
Esser: Berl. Tierarztl. Wochenschr., 1889, 307-309.
Fichler, A.: Beitrage zur Lehre von der Actinomykose. Halle, 1884.
Florkiewicz, W.: Actinomykosis. Warsaw, 1885.
Firth, R. H.: Indian Medical Journal, Calcutta, 1886, pp. 305, 322.
Fisher, E.: Beitrage zur Kenntniss der Actinomykosischen Granula-

tionen und der Histologie Actinomykosicher Herde im Gehirne
und seiner Haute. Tubingen, 1887.

Florman, A.: Zeitschr. fur wissensch. Mikr., Braunschweig, 1889, vi.,
p. 190.

Fessler, J.: Munchen med. Wochen., 1889, xxxvi., pp. 532-534,
Florkiewicz, W.: Med. y cy. na., Warsaw, 1888, xvi., 861.

Geuersch, A.: Pesth Med. Chir. Presse, 1885, p. 824.
Generali, G.: Rep. from Att. della Soc. dei Naturalisti di Modena,

1887.
Glaser, J. P. A.: Ein Beitrag zur casuistik und klinischen Beurteilung

der menschlichen Actinomykose. Halle, 1880.

Gibbes, H.: North American Practitioner, Chicago, 1889, i., p. 337.
Geissler: Breslau Aerztl. Zeitschr., 1889, xi., p. 58.
Golubrim: Med. Oestr., 1889, Nos. 95, 10.

Harz: Jahrsbericht der Miinchner Schule, 1877-78.
Heller, A.: Deutsche Arch, fiir klin. Med., Leipzig, 1885, p. 372. .

Haddon, W. B.: St. Thomas’ Hospital Reports, 1884, 1886, p. 282.
Hebb, R. G.: Lancet, London, 1887, p. 313.
Hebb, R. G.: British Medical Journal, London, 1887, p. 331.

Hebb, R. G.: Proceedings of the Royal Medical and Chirurgical So-

ciety, London, 1885, 1887, p. 197.
Hebb. R. G.: Westminster Hospital Rep., London, 1888, p. 150.
Hochnegg, J.: Wiener med. Presse, 1887, p. 537, 613.
Hochnegg, J.: Wiener med. Presse, 1887, p. 613.
Hochnegg, J.: Anz d. K. K. Gesellschaft d. Aerzte in Wien, 1887.
Hanken : Nederl. Tijdschr. v. Guersk, Amsterdam, 1887, p. 494.
Hartmann, R.: Allg. med. Centr. Zeitung, Berlin, 1888, p. 869.
Holst, A.: Nordsk. Mag. f. Largevid. ensk, Christiania, 1888, p. 326.
Hanau : Corbl. fiir Schweitzer Aerzte, 1889.
Hamburger, H. J.: Acct, fiir path. Anat., etc., cxvii., 423-427, Ber-

lin, 1889.
Hamburger, H. J.: Virch. Archiv, Bd. cxvii., p. 423.
Hausemann : Archives generalesde Med., Paris, 1889, ii., 449.
Israel, J.: Virch. Archiv, 1878, p. 15.
Israel, J.: Virch. Archiv, 1880.

Israel, J.: Klinische Beitrage zur Kenntniss der Actinomykose Infec-
tions Krankheit des Menschen. Berlin, 1885.
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Israel, O.: Berl. klin. Wochen., 1888, xxv., p. 71.
Israel, O.: Virch Archiv, cv., 1886, p. 169.
Israel, J. : Berl. klin. Woch., 1883, p. 636, and 1884, p. 361.
Johne : Bericht uber die Veterinarwesen in Konig Sachsen fiir 1878,

p. 26. Dresden, 1879.

johne: Ibid., 1879, 1880.
ohne: Ibid., 1881.

Johne: Ibid., 1884, p. 46.
Johne: Deutsche Zeitschr. fiir Thier. Med., Leipzig, 1881, p. 141.
Jandin, J. : Etude sur 1’Actinomycose de 1’Hoinme et des Animaux.

Lyon, 1886.

Jakimovitsch : Vratch, 1888, ix., 125, 170, 211, 228, 267.
Jakimovitsch : Vratch, 1889, No. 7.
Krauzfeld : Pulmonary Actinomycosis. Odessa, 1888.

Kijewski, F.: Kron. Lek. Warsaw, 1886, pp. 313, 375, 427.
Kijewski, F.: Kron. Lek. Warsaw, 1889, ix., p. 50.
Kimell, G. : Veterinary Journal and Annals of Comparative Path-

ology, London, 1886, p. 8.
Kaarsberg, F. : Nono. Med. Ark., No. 22, p. 11. Stockholm, 1887.
Koehler, A.: Charite Ann., 1885-86.
Koehler, A. : Charitd Ann., 1887, p. 598.
Kapper, F.: Wiener Med. Presse, 1887, p. 94.
Koetsnitz, A. : Allg. Med. Centr. Zeitung, Berlin, 1888, p. 725.
Kuscheff: Vratch, 1888, ix., 359.
Kauthack, A. A.: Illustrated Medical News, London, 1889, v., 29.
Kischensky : Acct, fiir experimen. Path, und Pharmakoi., Leipzig,

1889, xxvi., 79.
Kascheuski, P. : Med. Obozr., Mosk., 1888, xiii., 555.
Kerschew: Vratch, No. 19, 1889.
Langenbeck: Virch. Archiv, vol. Ixxiv., p. 50.
Lindquist: Tidskrift for Veteriar med., och Husdjursskostsel, p. 165.

Stockholm,1882
Law: Medical News, Philadelphia, 1883, p. 695.
Lemann, A. : Med. Jahrb., 1883, p, 477.
Langhans, T. : Corbl. fiir Schweitzer Aerzte, Basel, 1888, p. 329.
Lichtheim : Berl, klin Wochen., 1882, No. 9, p. 10.

Liining: Corbl. fiir Schweitzer Aerzte, xix., p. 481, Basel, 1889.
Lejeune : Arch. med. Beiges, xxxv., 157, 373, Bruxelles, 1889.
Leser: Wien Med. Bl., 1889, xii., 303.
Laker, Carl: Wien Med. Presse, 1889, Nos. 26, 27, 28.
Lind, W. : Corbl. fiir Schweitzer Aerzte, Basel, 1889, No. 9.
Matschiuski: Centralbl. fiir Bacteriol., etc., 1889.
Micellone, E. : Rivollta Giornale d’Anat., etc., Pisa, 1882.
Muller, E. : Meth. a. d. Chir. Klinik, p. 17. Tubingen, 1883.
Miiller. E. : Med. Corbl. des Wurtbg. Aerzte Ver., 1884, p. 188.
Miiller E. : Beitr. klin. Chir., Tubingen, 1877-78, iii., p. 355.
Meyer, B. : Gazette Med. de Strasbourg, 1884.
Mauri, F. : Rev. med. de Toulouse, 1884, p. 617.
Magnussu, L.: Beitrage zur Diagnostik und Casuistic der Actinomy-

kose. Kiel, 1885.
Murphy, J. B. : New York Medical Journal, 1885, p. 17.
Mossburger, P. : Centralbl. fiir Chirurg., 1886, p. 897.
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