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PREFACE

In the following pages, something more than a compilation has
been attempted. The writer has striven, during the past few years,
to gather all that has been written on the subject of gonorrheeal
ocular metastases, and to sift that which was good in the collected
material from that which was valueless; to understand the often
conflicting opinions expressed in regard to these conditions, and to
compare them with data obtained by fresh analyses of the cases in
the literature as criginally recorded.

It must be confessed, however, at the end of this study that the
degree of finality hoped for has not been attained. So many of the
reports, especially those which had to do with inflammations of the
uveal tract, were lacking in essential details, that, in numerous
instances, facts, altogether satisfying for criteria, could not be
elicited.  Still, errors which have crept in during the long develop-
ment of the subject, have been pointed out; and conclusions have
been reached which, though now provisionally advanced, will, it is
thought, eventually prove to be correct. In any case, it is hoped
that the field has been to some extent cleared and the way to much
needed work made more apparent.

The unusually large number of reports throughout the study
have been placed there for two reasons: first, and principally,
because it is only by bringing together the material in this way that
one can, at the present time, properly appreciate the extent and
variety of the affections that have been attributed to systemic
gonorrheeal infection ; and, secondly, because it is hoped that these
abstracts, which had in any case to be prepared for the purposes of
this study, will temporarily lighten the work of others, especially
among English-speaking colleagues who may come to labor in this
field.

Some cases which have come under the writer's observation
will be found in the appropriate sections, but attention is especially
called to the case of iridocyclitis, of probable gonorrheal origin, on
page 62.

I cannot allow this opportunity to pass without recording my
deep appreciation of Professor Adami's stimulating interest in the
preparation of this study, and my indebtedness to him for criticism
and advice. My warm thanks are also due to Professor Stirling,
and my colleague in the eye department, Dr. Fred. Tooke, for their
care and trouble in reading over my manuscript; and to them, again,
and to Dr. Oskar Klotz for valuable suggestions.






I.—HISTORY OF THE SUBJECT.

The old writers on Ophthalmology, influenced probably in the
first place by the teaching of St. Yvesi (1722), described a form of
metastasis in connection with certain ocular affections of gonorrheeal
origin; but their views on this subject differ widely from those
which we hold to-day. They imagined that a gonorrheal inflam-
mation could appear in the eyes of an individual affected with
specific urethritis as the result of a suppression of his urethral
discharge. Their conception was, in fact, more that of a transposi-
tion of inflammation; and it is clearly expressed in the term
“ retropulsion,” which they commonly employed.§ As an outcome
of this supposition, the oculists of the time viewed with apprehen-
sion any undue cessation of the urethral discharge; and employed
in the event of its disappearance, means, such as the passage of
catheters or fresh inoculation of the urethra with gonorrhceal pus,
to re-establish the condition.t It is noteworthy how greatly and

for how long a time the profession was influenced by this theory.

Professor Adami points out that this conception that the disease ren-
dered quiescent in one region tends to become active in another is not
antagonistic to that of systemic infection: on the contrary. Retropulsion
demands that the causative agent of the disease gain entrance to the tissues
in general in order that it may affect some susceptible tissue more partic-
ularly. The conception of the old writers was faulty in that it demanded
that the flaring up in one area be constantly associated with the dying down
of the local manifestation in another. We recognize now that this is not
essential. Nevertheless “ retropulsion” is a definite phenomenon of more
frequent occurrence, it may be, than is generally imagined. Phthisiologists,
for example, have frequently observed that the active extension of laryngeal
tuberculosis is accompanied by a lulling of the previously active extension
of the pulmonary disease.

Recently von Eberts and Hill (Amer. Journ, Med. Scs., July, 1907, P.

IMackenzie, Diseases of the Eye. American reprint, 4th Eng. ed, p.
471, Phil,, 1855,

For example: Robertson, Robert. History of a case of Retropulsed
Gonorrheea, succeeded by a severe affection of the eyes, terminating favor-
ably. Annals of Medicine, Vol IV., p. 455-458, 1800.

tSee Yvan. Ann. Soc. de Méd. Prat. Montpelier, T. VIL, p. 119, 1806;
;3;1 jﬁwrmcc, Treatise on the Diseases of the Eye, American Ed., 1854, p.
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8 GONORRHEAL OCULAR METASTASES

35,) have drawn attention to the striking evidence of autﬂrinncuiatiunl
uniformly manifested during the early stages of gonorrheeal epididymo-or-
chitis in the sudden cessation of the urethral discharge. With the back-
ward extension of the disease, and the attendant inflammation, there takes
place an absorption of gonococcus toxines—in some cases of the organisms
themselves—leading to a marked rise in the immunity index, which latter
feature is responsible in their opinion, for the marked decrease or complete
disappearance of the urethral discharge; an attenuated discharge reappear-
ing, in the majority of cases, with the decline of the complicating inflamma-
tion and the concomitant ebb of the immunity. In three cases at the
Montreal General Hospital, following inoculation for gonorrhoeal rheumat-
ism, the effect in every instance upon the urethral discharge was identical
with the phenomenon observed in involvement of the epididymis and
testicle. The same scientific explanation is applicable to the phenomena
correctly observed but misinterpreted by the older oculists.

The development of our knowledge of the systemic phases of
gonorrheea began with the work of Selle and Swediaur, who inde-
pendently described in 1781 the condition commonly known as
“ gonorrheeal rheumatism.” The discoveries of these two men were
not long in being confirmed by John Hunter (1786) and a large
number of observers] ; and very gradually, in the following century,
numerous other affections were described as occurring in association
with gonorrheea. The interpretation of these manifestations was
the subject of many a controversy which need not be here discussed ;
but the theory of systemic infection by some virus was very
generally accepted before the work of Neisser (1879) and others,
quickly following him, placed the matter on a basis of solid fact.

In 1818 Sir Benjamin Brodie? cited in his well known work
“On the Diseases of the Joints,” a number of instances of metas-
tatic conjunctivitis and iritis occurring in association with gonor-
rheeal rheumatism, and stated that he had had the opportunity of
seeing many patients in whom a similar train of symptoms took
place. The reports of this celebrated English worker are clear
and convincing, and constitute our first accurately recorded cases
of metastatic eye affections of gonorrheeal origin, In 1820 Vetch?®
reported a case of systemic gonorrhea with iritic symptoms of
which he more or less clearly recognized the constitutional nature;
and Abernethy* in his lectures at St. Bartholomew’s Hospital (1825)
cited a case of metastatic inflammation of the eye, and stated that
he had known many men in his time, and a medical man in partic-
ular, who were liable to rheumatism, to puriform discharges from

aﬁﬁImeiH' A. Nouv, Dict. de Méd. et de Chir, Prat, Vol. V., p. 224,
1 .
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HISTORY OF THE SUBJECT 9

the urethra,and an “irritable” ophthalmia which used to alternate the
one with the other. Sir Astley Cooper® (1830) expressed himself
as certain that “ whether by the absorption of the poison or the
constant irritation produced by the inflammation of the urethra,
gonorrheea produced ophthalmia and rheumatism, and that, when
not a single drop of matter had been applied to the eye”; and cited
the following case which is sufficiently quaint and true to merit
reproduction:

Case 1. (Cooper®)—Gonorrhcea—Metastatic Ophthalmia—Arthritis.

“An American gentleman came to me with a gonorrheea, and after he
told me his story, I smiled and said—do so and so—(particularizing the
treatment), and that he would soon be better; but the gentleman stopped me,
and said, * Not so fast, sir; a gonorrheea with me is not to be made so light
of—it is no trifle; for in a short time you will find me with inflammation in
the eyes, and in a few days after I shall have rheumatism in the joints. I
do not say this from the experience of one gonorrheea only, but from that
of two, and on each occasion I was affected in the same manner.” I begged
him to be careful to prevent any gonorrheeal matter coming in con-
tact with the eye, which he said he would. Three days after this I called
on him, and he said, * Now you may observe what I told you a day or two
ago is true.’ He had a green shade on, and there was ophthalmia in each
eye. I desired him to keep in a dark room, to take active aperients, and
apply leeches to the temples in order to reduce the inflammation. In three
days more he sent for me rather earlier than usual for a pain in one of his
knees (the left); it was stiff and inflamed. I ordered some applications,
and soon after the other knee became affected in a similar manner. The
ophthalmia was with great difficulty cured, and the rheumatism continued
many weeks afterwards.”

In a study of the development of our knowledge concerning
the gonorrheeal affections of the eye prominence must be given to
the work of Sir William Lawrence. “This distinguished surgeon and
physiologist,” said Professor Graves® to his students at the Meath
Hospital, Dublin, 1837-8, “has done more than all who preceded
him to illustrate his subject. . . . In fact, gentlemen, nothing
satisfactory was published on gonorrheeal ophthalmia until Mr.
Lawrence’s Treatise on the ‘Venereal Diseases of the Eye’
appeared in 1830.” In the classic work just mentioned Lawrence®
sharply separated the gonorrheeal from the syphilitic affections of
the eyes; and described (p. 10) three distinct forms of ophthalmic
inflammation as occurring in conjunction with, or dependent upon
gonorrheea, namely:

(1.) Acute inflammation of the conjunctiva,
(2) Mild inflammation of the conjunctiva.
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10 GONORRHEAL OCULAR METASTASES

(3.) Inflammation of the sclerotic coat sometimes extending to
the iris—gonorrheeal iritis.*

Under the first heading Sir William described contagious
gonorrheeal ophthalmia in a masterly way and largely determined
—so far at any rate as English-speaking workers were concerned—
the purely local character of this disease.] He undoubtedly
pictured under the second term the condition we to-day designate
metastatic conjunctivitis; and gave, under the third heading, the
first general description of gonorrheeal iritis that is at all clear. Sir
William pointed out the tendency of the iritic inflammation to recur,
and its association and alternation with metastatic conjunctivitis;
but he did not regard gonorrheea as the direct cause of the inflam-
mation. He only looked upon it as one exciting agent—perhaps
the most frequent—of many that could set up rheumatism in
subjects of a “ peculiar constitution.”

Mackenzie!® in the third edition of his classic work§ gave a
very full description of gonorrheeal iritis which even yet largely
influences our ideas in regard to this form of inflammation; and in
France, Ricord more than any other worker defined the characters
of gonorrheeal eye affections of metastatic origin and differentiated
them from contagious gonorrheeal ophthalmia.t

A study of the literature from this time on shows that a good
deal of vagueness and confusion existed in regard to gonorrheeal
iritis. Numerous authors of text-books and writers on iritis omit
any mention of a gonorrheeal form; while others, making no sharp
distinction between gonorrheeal rheumatism and “irregular gout”
and rheumatism proper, describe as “ rheumatic” or “ arthritic ” or
“ gouty” cases which were no doubt of this character. The
venereologists, especially of the French school, had the condition
always in mind ; but one comes to Fournier® (1866) before gonor-
rheeal iritis is again clearly treated in a general way, This writer
described under the term “ ophthalmie rhumatismale” three separate
conditions, namely, aquo-capsulitis, iritis, and metastatic conjunc-
tivitis. He placed iritis as regards frequency second in the list;
stated that it scarcely differed in its manifestations from simple
iritis ; and mentioned the plastic exudations in the anterior chamber,

*See also Lawrence, Sir William. Treatises on the Diseases of the
Eye. First ed, p. 233-236, 1833.

IThe quest:nn was finally settled by the splendid work of Piringe
whose classic article, “ Die Blennorrhee am Menschenauge,” was publis ﬂf
at Graz in 1841.

§1840, p. 475-478.
tFournier. Nouv. Dict. de Méd. et Chir.,, p. 245.
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HISTORY OF THE SUBJECT 11

which were, according to Mackenzie,'® more common in this than
in any other variety of iritis. In the following year (1867)
Galezowski®*® made the strong statement “ that rheumatic iritis non-
gonorrheeal in nature was a rare thing,” and described what he
considered to be the special features of gonorrheeal iritis in a very
succinct manner-

In the first edition of the monumental work of Graefe and
Saemisch both De Wecker** (1876) and Ferster®® (1877) wrote
strongly in support of a gonorrheeal iritis. The latter urged the
necessity of examining the urethra as a routine procedure in cases
of iritis. “Whoever,” he said, “does this in every case of iritis, and
especially elicits an exact anamnesis in every frequently recurring
iritis, will soon find a number of cases in which no trace of syphilis,
but a connection with gonorrhea is present.” Since.the work of
these writers, and as a result of the better understanding of the
systemic phases of gonorrhea, made possible by the discoveries
of Neisser (1879), Petrone, Kammerer, Souplet, and many others,
gonorrheeal iritis has received more recognition; though the views
of the profession still differ in regard to its frequency and char-.
acters. The statistical analyses of personal cases by Nettleship'®
and by Collins'** along these lines are worthy of special comment;
and the paper of Griffith,** regarding the possibility of an iritis
being a late and sole expression of a systemic gonorrheal infection,
created fresh interest in this field,

But, while gonorrheal iritis was uninterruptedly recognized by
all branches of the profession, the case was somewhat different with
metastatic conjunctivitis, Once the contagiousness of gonorrheal
ophthalmia had been firmly established as a result of the prolonged
discussion which followed the fresh importation of trachoma into
Europe from Egypt by Napoleon’s troops and the memorable
experiments of Piriniger,t ophthalmologists went to the other
extreme in their views regarding metastasis. After 1850 the
followers of the new school of ophthalmology believed only in direct
infection in cases of inflammation of the conjunctiva.* The general
practitioners of medicine and surgery never ceased to recognize
metastatic conjunctivitis as a clinical entity; but the cases of this
character which they reported were looked upon by the specialists
as examples of a mild ophthalmia due to an attenuated gonorrheeal

tSee Friedenwald, “ Joseph Friedrich Piringer; His Methods and
Investigations.” Johns Hopkins Bull. Nos. 77-78, Aug.-Sept., 1807.
*See Haltenhoff.5
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12 GONORRHEAL OCULAR METASTASES

infection. The classic article of Fournier®? (1866), and the masterly
paper of Haltenhoff®® on this subject in 1885 commanded a great
deal of attention, but made no deep impression. Ophthalmologists
have been slowly forced into believing again in this form of gonor-
rheeal metastasis only as the result of a gradual accumulation of
bacteriological data. These began with Riickert® and Trousseau,”
both of whom described in 1886 a case of metastatic gonorrheal
conjunctivitis in which an examination of the conjunctival discharge
for gonococci was entirely negative. Five years previously (1881)
Haab,*® and Hirschberg and Krause," had reported cases of this
kind with an absence of bacteria in the conjunctival secretion; but
they did not fully appreciate the metastatic nature of the inflamma-
tion. They recognized that the condition was aberrant; but
Hirschberg and Krause** without committing themselves stated
merely that the von Grafe school would have looked upon their
case as an “abortive” gonorrheal ophthalmia, while Haab®*
regarded his case as one of simple acute conjunctivitis accidentally
occurring during the course of a gonorrheea. Since 1886 reports
with bacteriological findings have been published by Liebrecht,™
Vanderstraeten,”™ Morax,** Burchardt,* Gielen, Lichtenstern,'’
Becker,”® Van Moll,®*®* Knapp,»® Fage,®® Kurka,* Apetz
Thorner,® Sym,»* Burnett,'*® Posey,»™* McEttles,»™ and Carroll.'™
Van Moll's paper'® at the International Ophthalmological Congress
in 1890, and Lawford’s introductory remarks,»®® at Cheltenham,
1901, and the discussions which followed these addresses caused the
profession very generally to realize that metastatic gonorrheeal
conjunctivitis was no longer a fancy, but a distinct clinical entity.
Other conditions which have been attributed to systemic
gonorrheeal infection are, in chronological sequence, as follows:

1872—Iridochoroiditis, by Koeniger.*®

1882—Keratitis, by Colsmann.*

1882—Panophthalmitis, by Martin

18go—Optic Neuritis, by Panas.”

18g4—Dacryoadenitis, by Panas.®®

1894—Retinitis, by Burchardt.®

18g5—Tenonitis, by Puech.*

1goo—Thromboses of Retinal Vessels, by Galezowski, 12¢ 19
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I.—GENERAL CONSIDERATIONS.

(1.) Pathological—The gonococcus, described first by Neisser
in 1879, has been proven beyond all question to be the specific
organism in gonorrhea. Coming in contact with the urethra it
enters the mucous membrane of this structure mainly through the
cellular interstices; and rapidly produces a very positive chemio-
taxis. A struggle then begins between the multiplying gonococci
on the one hand, and the cellular elements of the body, largely here
polynuclear leucocytes, on the other. Generally the gonococcus is
overcome and the inflammation subsides; but often the tissues are
only sufficiently strong to hold it in check; the organism adapts
itself to its altered surroundings, becomes attenuated in fact; and
lurks in the recesses of a chronically inflamed urethra-" gleet.”
That the gonococcus can exist for a very long period in the urethra
has been demonstrated by Wertheim, who made cultures from a
case of urethritis of two years’ standing. Under these circum-
stances if the local conditions are rendered again favorable, through,
say, excess in wine or coitus, the organism can resume its old
virulency and cause a temporary flaring up of the smouldering
inflammation. Numerous well authenticated cases are on record
where an apparently healed specific urethritis has relapsed after
some excess, and been accompanied by ocular or other general
manifestations of systemic infection.* The older writers were
misled no doubt by these cases into believing in a non-specific
urethritis, which was as much an expression of some rheumatic
diathesis as were the articular manifestations. A case, cited by
Feerster, is illustrative of this point :

Case 2. (Feerster®®)—Gonorrheea — Gonorrheeal Rheumatism — Recurring
and Relapsing Iritis—Relapsing Urethritis.

A wealthy tenant farmer, aged 54, who had formerly suffered a great
deal from gonorrheea, but had had no further infection for twenty years,
acquired iritis for the first time twenty-five years previously. From this
date on, suffering almost every year for months at a time from rheumatism
in the muscles or joints, he experienced also, about every four or five
years, a recurrence of the iritis, now on the right side, now on the left. In

*The most remarkable instance of this phenomenon is found in the report
of Apetz, for which see p. 50. Read also Haltenhoff's case, p. 41.
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14 GONORRHEAL OCULAR METASTASES

1868 he was iridectomied by wvon Greefe; but he was again in the von
Greefe clinic for three months in 1869 for a recurrence of the iritis. The
attacks of iritis did not always coincide with the rheumatic affection. At
times they preceded, at times followed it; but always a thin, yellowish
discharge from the urethra appeared with the recurring rheumatism.

In the great majority of instances gonorrhea remains a purely
local affection; but in a small percentage of the cases it gains
entrance into the general circulation. Here it may give rise to a
definite septicaemia, some thirty-two cases of this kind having been
described by Thayer and others; or, what is much commoner, to
disseminated infections, “ gonorrheeal metastases.” Among the
latter the commonest and best known are the joint affections known
as gonorrheal “ rheumatism,” which occur, according to Warren,*
in from two to three per cent. of all cases of specific urethritis.
After the arthropathies the ocular lesions have received most
general recognition; but of late years a very large number of condi-
tions have been definitely laid at the door of the gonococcus.

Exactly what conditions favor the entrance of the gonococcus
into the system are not known. Certain individuals are undoubtedly
very prone to systemic infection by the gonococcus, and are liable
to develop systemic manifestations with the acquisition of each
fresh urethritis; but a previous lowering of the bodily strength
from accident or sickness seems to play little or no part in the
causation of their more widespread disorder. Lemierre and
Faure-Beaulieu'® after studying the literature could only point to
the observation of Barbiani,} where the system was invaded in a
diabetic, who recovered, and that of Doleris,} where a mortal
infection occurred in a woman six months pregnant. Numerous
writers have described a special type of person as liable to systemic
infection ; but there is little or no consonance between the different
descriptions.  The rheumatic diathesis has been frequently put
forward as a predisposing cause, and it has been claimed that
women are less susceptible to the disease than men. There are,
however no definite figures at hand to prove this latter statement,
and we must remember that men are more often affected with
gonorrheea than women; that in the male urethra the gonococcus
has a larger surface upon which to grow than in the female organ;
and that the male urethra and the associated prostate and vesicul®

*Int, Text-Book of Surgery, Vol. IL, p. 756.
+Giom. Ital. della Mal. ven e della pelle, 1002, p. 9.
IPresse Meéd.,, July 11, 1900.
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GENERAL CONSIDERATIONS 15

seminales, present greater opportunities for retention and increased
tension than are present in the female genito-urinary parts. In any
case it is now generally held that systemic infection usually occurs
in those cases in males in which the posterior urethra and the con-
tiguous structures are involved. In this connection the observations
which seem to show that certain gonococci are more virulent and
more prone to enter the system than others, are of interest. Several
individuals, contaminated at the same source, have all been
observed to develop systemic manifestations; and an experimental
fact of Ahmann* is still more suggestive. This investigator having
inoculated the urethra of a healthy subject with gonococci isolated
from the blood of a man affected with generalized gonorrheeal
infection saw not only a urethritis develop but a septiceemia with
secondary localizations in the synovial sheaths and the lung.
Exposure to cold and, perhaps with more reason, laceration of the
urethra by sounds and catheters have been put forward as causes
which favor the entrance of the gonococcus into the system,

While the urethra is almost invariably the starting point of
systemic gonorrheea, it is well known that this condition may occur
from an inflamed conjunctiva. A large number of cases of arthritis
have now been observed to follow ophthalmia neonatorum; and in
exceptional instances in adults the generalized infection may
possibly have had its origin in a gonorrheeal conjunctivitis.

Case 3. (Gonella®®a)—Gonorrheea—Gonorrheeal Conjunctivitis—Double-
sided Dacryoadenitis—Gonorrheeal Rheumatism.

Gonella saw a blenorrheeal inflammation of the conjunctiva of the right
eye with gonococei in the discharge, develop in a young woman, aged 2o,
who suffered from vaginal gonorrhea. After the inflammation had sub-
sided and gonococeci were no longer demonstrable in the conjunctiva there
developed an acute, total, and bilateral dacryoadenitis. Subsequently the
patient suffered from arthritis for more than a year; and this only subsided
after the vaginal inflammation, which had been neglected up to this time,
was healed. Gonella was inclined to believe that the dacryoadenitis in his
case was of a toxic nature and was directly connected with the gonorrheeal
infection of the conjunctiva as well as that of the vagina.

Case 4. (Mengin®**)—Gonorrheea—Double-sided Gonorrheeal Conjunctivitis—
Polyarthritis—Metastatic Iritis.

A farmer, aged 28, was brought to Mengin in a helpless condition on
January oth, 1880. Examination showed an intense double-sided gonor-
rheeal conjunctivitis.  About the beginning of October the patient had
contracted gonorrheea which he had allowed to go untreated and was still

*Archiv. fiir Derm. u. Syph., Vol. XXXIX., p. 323-334. 1807.
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16 GONORRH(EAL OCULAR METASTASES

present as a moderate discharge. On December zoth the left eye became
affected with gonorrheeal ophthalmia and four days later the same condition
made its appearance in the right eye. Between December 28th and
January 4th a severe polyarthritis developed. The fever was intense and
the patient was completely exhausted. The left eye went on to suppura-
tion. Six weeks later (Feby 24th), a large corneal staphyloma was present
on that side; but in the right eye the cornea was clear and the vision
normal. The arthritis improved, but the gonorrhea became chronic,

On August 16th the patient returned with a very painful plastic iritis of
the right eve of five days’ standing. The left eye was perfectly quiet. After
fifteen days of energetic treatment, though slight pericorneal injection
remained, all the adhesions had been broken down, the fundus was well
seen, and vision, which equalled hand-movements on admission, had risen to
fingers at twelve feet. In this case it is to be noted that the arthritis
appeared only after the outbreak of the conjunctivitis,

The pathology of systemic gonorrheea is still in the making;
but the accumulating facts seem more and more to show that the
gonococcus itself is responsible for the metastases.¥ As our bacteri-
ological technique improves, the role of the mixed and secondary
infections becomes an ever less important one. Contaminations
more seldom occur; and in the secondary lesions the gonococcus is
being more often found in association with the staphylococcus,
streptococcus, and pneumococcus, the organisms which, it is
thought, can at times be solely responsible for the metastases. The
existence of a gonotoxin has been placed beyond question by the
work of numerous observers; but the action of this substance in
the system is poorly understood. We do not yet know for certain
if the poison is capable alone of setting up metastases, or what
parts of the body it tends especially to pick out; if it can diffuse
itself throughout the system from the initial point of infection, or
if its action is a purely local one intimately associated with the
presence of the gonococcus itself. On the other hand, a mass of
evidence has now been collected which enables us to clearly follow
the invasions of the gonococcus from the initial point of infection
to the most remote metastases. They have several times been
observed in abundance in thrombotic capillaries near the site of the
primary inflammation ; have been repeatedly grown in pure cultures
from the blood; and have been isolated from lesions in practically
every part of the body. The chain of evidence is indeed complete,
and it remains more to establish the relative frequency with which
the organism is at work.

tIn the preparation of this section the writer owes special acknowledg-
ment to the recent excellent paper of Lemierre and Faure-Beaulieu 198
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The meagre bacteriological evidence, collected from cases of
ocular metastases, is rather in favor of a gonococcal origin for the
inflammations. Morax,®® Burchardt,®® Van Moll,*** Knapp,'®
Kurka,**®* and Sym?*** (doubtfully) have described the organism in
the secretion of cases of metastatic conjunctivitis, and Etievant!4?
in the discharge from a case of suppurative dacryoadenitis.

To solve the question, which Axenfeld raised at the ninth
International Ophthalmological Congress, as to whether the gono-
cocci could possibly remain in the conjunctiva and from there
produce the inflammation without passing into the secretion,
Kurka®® examined sections of a bit of the bulbar conjunctiva excised
from one of his patients. He found the blood as well as the lymph
vessels filled to bursting, while the epithelium of the conjunctiva
was tolerably normal. In the stroma of the conjunctiva there
existed a moderate accumulation of leucocytes, principally along
the blood vessels, but without any suggestion of follicle-formation,
Pathogenic organisms were nowhere to be found in the tissue,
More recently Gendron' has examined with entirely negative
results the hypopion removed by paracentesis from two cases of
iritis which appeared for the first time as a complication of gonor-
rheea and recurred without being accompanied by any fresh urethral
symptoms. To explain these cases one must attribute the inflam-
mation to the action of a toxine, or believe that the gonococei had
already died out or were present in such scanty numbers as to
escape detection. Similar reasoning applies to the negative findings
in the cae of iridocyclitis described in this paper, special cognizance
being taken of the local conditions which prevented a complete
inspection of the inflamed tissues.

One can surmise in a general way only in regard to the changes
in the eye in gonorrheeal metastases, as no pathological material has
been obtainable from cases of this nature. The gonococci are
probably carried as emboli to the minute vessels of the eye; and
through their growth and production of toxines excite the cellular
proliferation. Judging from clinical features this is generally of a
plastic nature; but in numerous instances the leucocytes are called
forth so numerously that the exudation has a distinctly purulent
character. It is worthy of note that in some of the reported cases
of suppurative irido-choroiditis the pyogenic features followed a
plastic phase, and this fact points rather to the presence of the
gonococcus, whose pyogenic action is known to be somewhat evan-
esent, than to the pyogenic organisms proper, which would almost
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certainly have produced an inflammation purulent from the onset.
To explain the cases in which relapses occur, say, in the iris, repeat-
edly and long after the organisms have ceased to enter the system
from the inflamed urethra, one must conjecture that the gonocoecci
become encapsuled or dormant, as they often do in cases of ure-
thritis, and break into fresh activity as the result of conditions
which we do not at all understand.

The work of Stock* teaches us how it may be that an organism,
virulent as is the gonococcus when applied directly to the tissues of
the eye, can yet produce comparatively mild results when acting in
a metastatic way. This author injected into the general circula-
tion through the wveins of rabbits’ ears cultures of bacillus
pyocyaneus B.  Ocular metastases were frequently produced,
especially, as would be expected, in the iris and choroid ; but these
often created only slight inflammatory reaction and frequently
ended in resolution. Cultures of the same organism, made from
the deposits in the uveal tract, produced, however, when injected
directly into the globe virulent panophthalmitis and destruction of
the eyeball. The explanation is that in the one case the organisms
were able to spread directly in the tissues; while in the other they
found themselves within the capillaries, the walls and surrounding
lymph spaces of which acted as a barrier to their progress.

(2.) Clinical—There are certain features which characterize in
a general way the various manifestations of systemic gonorrhea;
and these form especially in the eye a strong back-ground for the
various local clinical pictures. One is struck at the outset by the
uncertainty and irregularity which the ocular inflammations exhibit
as regards the time of occurrence, the extent to which the parts are
involved, the severity of their symptoms, and their course and
behavior. These features are the outcome of several different
factors.

The invasions of the gonococci depending upon the resisting
powers of the tissues are indefinite both as regards time and
number. They may occur at the height of an acute inflammation,
or during the course of a chronic urethritis; and they may take
place on one or several occasions. Nor can we, except in a very
general way, premise the distribution of the cocci within the eye.
Several parts of the globe may be simultaneously or successively
affected; or the cocci may confine themselves to an isolated area.
Clinically the profession has heretofore been generally willing to

*Beilageheft. Festschrift zur Manz, Klin. Monats-Bl, 1go02.
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accept as gonorrheeal the ocular conditions occurring in association
with other systemic manifestations; but it has shown much greater
hesitancy in regard to the isolated inflammations in the eye. There
have been good grounds for this because, in the present state of our
knowledge, the diagnosis of these cases must necessarily be based
upon clinical evidence. Still, since it has been definitely proven
that a systemic gonorrheea can confine itself solely to the valves of
of the heart or to a single joint, there is every reason to believe that
it can find its sole site in one of the coats of the eye; that for
instance an iritis may be the the sole expression of a systemic
gonorrheea.t Nor is there any reason why the eye should not show
the first manifestation of a general infection. As a matter of fact,
as has been shown elsewhere in this study, it frequently does; and
I only mention this point because the old idea of Ricord, passed on
to us by DeWecker, to the effect that some joint mischief must
always precede the development of the eye trouble, still finds
expression in certain of our text-books.] A wvariation in the number
and virulence of the gonococci themselves is another factor which
undoubtedly adds to the protean character of the infections.

The tendency of gonorrheeal ocular metastases to relapse and
to recur with each fresh urethritis are well known clinical features
which have been already spoken of. The close association of
changes in the eye with changes in other parts of the body is easily
understood and should be always borne in mind. In any obscure
affection of the eye in which gonorrheea is suspected of being the
cause, additional light might be obtained from a thorough examina-
tion of the internal organs, a bacteriological examination of the
blood, and, if permissable, of the aquaeous humor.

The varying phases of systemic gonorrheea, especially as it
affects the eyes, are well illustrated in the following well known case
of Riickert®, which is here given in somewhat full abstract.

Case 5. (Riickert®)—Gonorrheea—Ocular Inflammation and Rheumatism—
Repeated Attacks of Inflammation of the Eyes—Second Gonorrheea,
Arthritis, Iritis—Third Gonorrheea, Polyarthritis, Metastatic Conjune-
tivitis, Iritis, Iridocyclitis, Relapse of Urethritis, Iridocyclitis—Relapse
of Urethritis, Iridoecyelitis—Iritis and Arthritis Without Urethritis—
Double Iridocyclitis, Herpes of Cornea, Arthritis—Iritis, Polyarthritis,
Urethritis, Iridocyclitis, Conjunctivitis, Iritis, Polyarthritis.

A book-keeper, aged 29, acquired a gonorrheea in 1882, He was there-

_ tAccording to Rollet,?® Ricord long ago (Legons Cliniques, Gaz. des
Hoép. 1835-1853) clearly recognized this fact.
TE.g.: Swanzy and Werner, Diseases of the Eye, oth edit., p. 356, 1007.
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upon seized by slight double-sided ocular inflammation, and shortly after
this by articular rheumatism. Repeated attacks of inflammation of the
eyes occurred between the years 1882-1884. In 1884 a second gonorrheea
was acquired and with it were almost immediately associated pains and
swelling of the knee joint. In November of the same year he was received
into the Erlangen Clinic for a right-sided iritis. Cloudiness of the aqueous
and swelling and greenish discolorization of the iris were noted at that
time; but there were no synechiee or only those easily overcome by atro-
pine. The patient was discharged, fully healed, after eight days' treat-
ment. V=06|6 with—2z.50.

On January 1zth, 1885, the patient again presented himself for admis-
sion with the alarming diagnosis, made by physicians, of a beginning
double-sided gonorrheeal conjunctivitis. A third gonorrheea had been
acquired on January 4th, and six days later signs of inflammation appeared
simultaneously in both eyes and the right foot. On admission one made
out a fresh gonorrhoeal urethritis with moderate muco-purulent secretion,
Both eyelids were slightly swollen, reddened, and somewhat stuck together
with dried secretion; the conjunctiva was everywhere moderately thickened
and markedly hyper@mic. The affection was more especially pronounced
in the fornix and conjunctiva bulbi; but there was no noticeable chemosis,
gnd the cornea and deeper structures on both sides were intact. By the
second day the manifestations en both sides had subsided under appropriate
treatment, and at the end of a week the process in the left eye was alto-
gether extinguished. In the right eye, however, an iritis with pain and
reduction of vision occurred on the fourth day. The iris was hypersmic
and swollen with indistinct tracery and a narrow pupil. At the end of six
days, though the pupil had become well dilated and a temporary dulness
of the cornea and marked cloudiness of the aqueous had largely cleared,
an unfavorable extension of the inflammation to the ciliary body occurred.
This showed itself through increased tension of the eye, pains in its vicinity,
ciliary tenderness, and an exudation into the vitreous. This last mentioned
became more apparent from the fact that in the following days the diffuse
exudate in the anterior chamber which had existed until then now rolled
itself back, like a cloud, and left a part of the pupil free. The absorption
of the exudate in the anterior chamber proceeded quickly; but the vitreous
exudate cleared slowly and finally remained so incomplete that on the dis-
charge of the patient on the 13th of March, i.e., eight weeks after the com-
mencement of the iritis or seven weeks after the obvious involvement of the
ciliary body diffuse opacities could still be made out in the vitreous and the
vision totalled scarcely 6[36 as against 6|6 at his previous discharge. The
primary outbreak of inflammaztion in the eyes and foot was but the fore-
runner of a very widespread systemic infection. In the interval just
covered, at least twelve large and small joints were involved; and the poly-
arthritis was constantly accompanied by a considerable degree of feverofa
a remittent character.

On March 15th, the patient returned on account of diminution of sight
and pain caused by a recurrence of the urethral discharge. No new gonor-
rhoea had occurred. There existed an iridocyclitis of the left eye which
subsided at the end of three weeks with fully normal vision. Shortly after
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this presentation in order prevent a recurrence an iridectomy was done on
the right side the wision of which 6|60, The uncomplicated operation
did not, however, have the desired result; for, fourteen days later, with
simultaneous recurrence of the urethral discharge without new infection,
a fresh inflammation occurred under the picture of a mild and quickly-
coursing iridocyclitis with moderately-rich, fibrinous exudation. Six weeks
after the last recurrence the patient was visited by a left-sided iritis which
was unassociated with the urethral involvement but with a slight and local-
ized joint affection in its later course. It differed from the former illness
through the great persistence of the pains in the eye. This time also there
was moderately rich exudation in the aqueous, diffuse at first, but later
cloudy in appearance through rolling together of the opacity. The ten-
dency to the formation of synechim was particularly marked, and the
reaction to atropine somewhat imperfect, so that at the patient’s discharge,
five weeks later, the adhesions were not entirely overcome and the vision
equalled 5-oth only, though one month later it reached the normal degree.
From his exit on July 22nd, the patient remained well until the middle of
September when there occurred without other manifestations, and with
severe pain first a left and four days later a right-sided iridocyclitis which
was marked by rapidly passing exudation in the anterior chamber and by
rich synechiz-formation. The last mentioned was accompanied on the
tight side by pains of the severest character, by a small herpetic eruption
on the cornea, and by a slight affection of the joints of the left thumb,
After a month's treatment the patient was discharged with vision equal
respectively to 6lo and 2|6o; and he now rejoiced during a period of three
and a half months in an uninterrupted state of good health.

From the end of January, 1880, to the middle of April, the patient was
again visited by the whole connected series of protean affections above
mentioned. First there occurred a slight recurrence of the iritis of the
right eye, the course of which was perhaps hastened or rendered more mild
through the continued use of atropine up to this time; and soon after a
spreading polyarthritis of increasing severity made its appearance. During
the continuance of this a fresh urethral discharge suddenly occurred with-
out any new infection. At the beginning of March a right-sided iridocy-
clitis developed. All the characteristic signs were present and the vision was
reduced to counting fingers at 1 ft. At the same time one had the impres-
sion that there existed an affection of the conjunctiva though the iridocy-
clitis stood out more prominently. Though under treatment all these
manifestations quickly subsided, the left eye was again seized by a conjunc-
tivitis of a catarrhal nature with swelling and hyper®mia of all parts of the
membrane and rich secretion. :

On the 7th day this had almost entirely disappeared and given place to
an iritis, accompanied by a slight exudation. On the right side also the
iritic process recurred for a short time in moderate intensity and then slowly
subsided. An arthritic inflammation, present also at the beginning of
March, became much more widespread with febrile manifestations,

(3.) Therapeutical.—The profession has not heretofore accorded
to the metastatic gonorrheeal lesions of the eye that measure of
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consideration which they deserve. Cases of this nature should not
be treated as ambulatory patients. They ought, on the contrary,
to be confined to bed as they carry within them the seeds of grave
and even fatal disorders. The urethritis should receive serious
attention; and the patients should be treated as those actually
suffering from an infectious disease.

It seems well established that the metastatic localizations
readily pick out points of lessened resistance.] Arthritis appears
at times in articulations previously affected by other infections.
Hochman has noted a metastatic phlegmon of gonorrheal origin
develop at a point contused a short time previously; and Busquet
and Bicholenne have reported suppuration in a h®matoma of some
standing. The process is particularly frequent in endocarditis,
where one sees the gonococcus become localized on valves which
have been previously damaged. In certain cases, as first pointed
out by Mackenzie,*® the ocular inflammation seems to have followed
upon excessive use of the eyes. For this reason the writer
would lay stress upon the necessity of carefully protecting the eyes
from exposure to strong light and of avoiding anything approaching
eye strain, so long, at least, as one feels that systemic infection is in
progress. It is not too fanciful to think that the extremely trying
light of some our rooms and public wards, and an overtaxing of the
ciliary muscle might bring about a state of lowered resistance
favorable to the development of the disorder. As another prophy-
lactic measure patients should be specially impressed with the
serious danger they run in acquiring a fresh urethritis.

Quite recently efforts have been made to treat cases of this
kind by a vaccine, according to opsonic principles, as laid down by
Sir A. E. Wright. Successful results have been reported and the
matter deserves serious consideration. The treatment of the special
conditions is discussed in the various sections.

1De Lapersonne reports in his recent paper two cases in which a gonor-
rheea had apparently started up fresh trouble in eyes previously affected by
iritis and iridocyclitis of a purely rheumatic nature. Greff also publishes a
report of this kind, but the evidence is insufficient.



11l.—AFFECTIONS OF THE CONJUNCTIVA.

A—METASTATIC CONJUNCTIVITIS®

Definition.—Metastatic gonorrheeal conjunctivitis is, as the term
implies, an inflammation of the mucous membrane of the eye, due
to the gonococcus which is carried from the urethra to the conjunc-
tiva through the medium of the general circulation. It stands in
the same relationship to the primary urethritis as does the so-called
gonorrheeal rheumatism ; and it is the opposite of the conjunctivitis
due to direct gonorrheeal infection which is analogous to the primary
urethral inflammation and may, like it, give rise to metastases.

Frequency.—There are no figures at hand to show exactly what
percentage of cases of specific urethritis develop metastatic con-
junctivitis. Almost every subsequent writer has copied
Haltenhoff's®® misunderstanding in regard to the statements of
Fournier and White on this point. Fournier** has been frequently
quoted as saying that metastatic conjunctivitis was fourteen times
more common than gonorrheeal conjunctivitis from contagion; but
this is incorrect. Fournier made this statement of rheumatic
( metastatic gonorrheeal) “ ophthalmia”; but, as he embraced under
the term “ ophthalmie rhumatismale” three separate conditions,
namely, aquo-capsulitis, iritis, and metastatic conjunctivitis, and
placed these conditions as regards frequency in the sequence men-
tioned, it can be easily seen how erroneous his estimate has been
made to appear. What Fournier actually did state in regard to the
inflammation under discussion was that, while metastatic conjunc-
tivitis was rarer than the other two conditions (serous cyclitis, and
iritis), it had several times come under his observation. In a similar
way White'" embraced under his “ophthalmie blennorrhagique ”
inflammations of the sclerotic, the iris, and the oculo-palpebral con-

101 the various synonyms which have been put forward for this con-
dition the terms * catarrho-rheumatic gunurrhmalpuphthaimin” and “ rheu-
matic ophthalmia” should be discarded. They imply a relationship with
rheumatism which one knows in the light of present knowledge does not
exist. “ Gonorrhoeal conjunctivitis without inoculation” is circumlocutory
and indefinite. The term " metastatic” implies as clearly as “ endogenous™
an origin from within, and in addition Fives the idea of infection from a
distance. For these reasons the name “ conjunctivitis gonorrhoica metas-
tastica” or “ metastatic gonorrheeal conjunctivitis” seems to the writer to be
be the one most applicable to this condition. The idea expressed in " con-
jonctivite blennorragique spontanée” cannot now be even considered.
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junctiva. He did not make any assertion in regard to the frequency
of metastatic conjunctivitis as compared with contagious gonor-
rheeal ophthalmia; but noted merely that one saw one case of blen-
norrheeal “ ophthalmia ™ in every fifty to sixty cases of specific ure-
thritis as compared with only one to seven hundred or eight hundred
in the case of conjunctivitis from contagion.

Kurka'**® reporting two cases in 1902, stated that they were the
first to be noted in the Vienna Clinic, notwithstanding that the
material had risen to over twenty thousand new patients a year. 1
believe, however, that the condition is one of comparative rarity
only, and that it will be oftener met with now that it has gained for
itself a wider recognition. During the past nine years five instances
of this affection have come under my notice in a material of about
ten thousand patients, i.e., one in every eighteen hundred cases.

THE DISEASE AS PICTURED BY PREVIOUS WRITERS.

Before discussing the symptomatology of metastatic conjunc-
tivitis, I shall first quote the general description of the condition
given by the more prominent writers on the subject; and later criti-
cize these in the light of a personal analysis of the cases recorded in
the literature.

Fournier®® in his classic article on gonorrheea (1866) wrote as follows:
“Tt is a simple conjunctivitis without association with iritis or aquo-capsu-
litis.  All that we know about it is simply this: Injection of the con-
junctiva either general and uniform or more pronounced at certain points,
forming, as it were, islets of vascularization; slight secretion of catarrhal
mucous, which collects at the inner angle of the eye or in the cul-de-sac of
the lower lid; little or no lacrimation: slight ocular pruritis and sometimes
even, in the most simple cases, absolute indolence: no photophobia: no
alteration of vision. As negative phenomena note further; the absence of
the radiate pericorneal circle: the integrity of tLe cornea, of the iris, and of
the anterior chamber: the conservation of the movements of the pupil,ete. In
a word, all the symptoms are limited to the conjunctiva. I have even observed
certain cases in which the injection, slightly marked on the conjunctiva
bulbi, was concentrated on the palpebral conjunctiva and the caruncle, form-
ing thus at these points a very high degree of intensity. From this there
resulted an odd appearance of the eye, the opening of which seemed framed
in a reddish or purplish fringe, formed by the somewhat projecting border
of the conjunctiva of the lids."”

Fournier? in a lecture delivered at the Hopital Saint-Louis in 1885 had
this further to say of the condition: “ An ophthalmia visible at a distance,
absolutely typical, and characteristic: a wvariety of ophthalmia, to speak
directly, called sero-vascular conjunctivitis. This conjunctivitis, when well
marked, is so peculiar that it points to gonorrheea of which it constitutes,
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par excellence, a revealing sign, and by which one can almost positively
diagnose a gonorrheea before examining the urethra.”

LeRoy® summarized thus the findings in the three cases reported by
him in 1887: “ The affection commenced by a slight smarting, and by an
agglutination in the morning of the free margin of the lids. From this
moment one could make out a very marked congestion of the ocular con-
junctiva, which diminished in proportion as one approached the cornea,
This redness took on presently an almost uniform tint so that there
appeared to be a slight sanguineous extravasation in the sub-conjunctival
cellular tissues. Little or no chemosis; whitish, thickened exudate, slightly
abundant on the surface of the conjunctiva; integrity of the iris, and of the
interior of the eye.”

Fragne®® in his Thése de Paris (1888, p. vi.) gives the following sketch
of metastatic conjunctivitis: “ Without appreciable cause the bulbar con-
junctiva becomes injected; and upon the background of vivid red further
vascular sinuosities stand out in brighter tint. Here and there an ecchym-
otic stippling. With the redness there is more or less intense swelling;
and this, lying especially in the inferior and external angle, borders the
cornea with a crescent-like chemosis. The tumefaction and the congestion
are but slightly accentuated on the palpebral portions of the mucous mem-
brane. Of secretion little or none; and yet, this eye, so inflamed, remains
open, does not shun the glare of light, causes no pain, and scarcely any
annoyance, The contrast between the actual tranguility of the patient and
the apparent violence of the inflammation is a characteristic feature of this
infection. Two further points are still to be noticed. The migrations of
this conjunctivitis which, at the onset, attacking but one eye, quits this to
invade the other, without, nevertheless, excluding an aggressive return to
the first: and in the second place the coincidence, the correlation with
.gonorrheea.”

Lipski®® in his Parisian Thése (of 1895, p. 15) gives the following pic-
ture. “ The conjunctivitis from internal cause commences insidiously;
develops rapidly after the fashion of an acute infection; attains in a few
days its apogee; and finally resolves. It coincides frequently with different
manifestations of gonorrheeal rheumatism, and recurs with fresh gonor-
rtheeas. It affects most often both eyes, but rarely confines itself to one.
Both eyes can be simultaneously seized from the onset, or one eye is first
affected and the other only invaded some days later. It is always a sero-
vascular conjunctivitis, formed by a wascular injection and a serous sub-
conjunctival chemosis. The eye is red and vascularized especially about
‘the cornea; the conjunctiva bulbi is thickened by an cedematous infiltration:
the functional disturbances are slight and altogether disproportionate to the
intensity of the objective lesions; pain exists hardly at all—at most slight
smarting or a little ocular pruritis. The same applies to photophobia; and
the lacrimal secretion is exaggerated but in slight degree. It is precisely
this singular contrast between this form of conjunctivitis and the common
catarrhal conjunctivitis which becomes in this variety a suggestive diag-
nostic element and denotes its special origin.”

Kurka!*® (1go2) summarized the findings as follows: “It has to do
always with an inflammation, which affects simultaneously or almost sim-
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ultaneously both eyes, and whose principal seat is the conjunctiva of the
globe. Generally the fornices are more and the tarsal-portion of the con-
junctiva less affected. Clinically, metastatic conjunctivitis is characterized
by great injection of the conjunctiva palpebrarum with slight swelling; by
great swelling and deep episcleral injection of the conjunctiva bulbi: and
by mucoid, thread-like secretion. The inflammation is accompanied by
reflex manifestations such as pains, lacrimation and photophobia, These
stand generally in the fore-ground of the disease-picture.”

SYNOPSIS.

In studying these descriptions one sees that the writers agree
in describing metastatic conjunctivitis as a benign inflammation of
the conjunctiva in which the injection is most pronounced in the
conjunctiva bulbi; and the discharge, mucoid or catarrhal in nature,
is scanty or even, occasionally, absent. Its frequent coincidence
with other gonorrheeal manifestations, its recurrence with repeated
gonorrheas, and its double-sided character are mentioned as ex-
pressive of its systemic nature. Lipski,*® Fragne,® and Kurka'®
speak of the presence of swelling or chemosis, but there is an entire
absence of any reference to roughening from papillary enlargement
such as one sees in contagious gonorrheal ophthalmia. Only Kurka
diverges radically from the other writers on the question of the
subjective symptoms; and slightly in regard to the character of the
injection. Lipski and Fragne, following the description of
Fournier,® ® emphasize the slightness of the subjective symptoms
in comparison with the objective signs; and set forth this lack of
relationship as a differential point between metastatic conjunctivitis
and the other forms of inflammation of the conjunctiva. Kurka
found, on the other hand, that the inflammation was accompanied
by reflex manifestations, such as pains, lacrimation, and photophobia,
which stood generally in the foreground of the disease picture; and,
while the other writers confine the injection to the posterior con-
junctival system of vessels, he brings forward deep episcleral injec-
tion of the conjunctiva bulbi as an accompaniment too of metastatic
conjunctivitis. We shall see below how these divergent views
stand in the light of a fresh analysis of the clinical data.

SYMPTOMATOLOGY.

The essential relationship which exists between metastatic con-
junctivitis and gonorrheea has of course been recognized by every
writer believing in its existence; but the breadth of the tie has not
been so generally realized. With the pathology of the condition
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in mind, one can see no reason why metastatic conjunctivitis should
not occur at any moment during the presence of the gonococcus in
the blood, or be at times the sole expression of the systemic infec-
tion; and a digest of the reports yields fully what one would be
led to expect. In a series of fifty cases in which these points are
noted metastatic conjunctivitis occurred as the initial symptom of a
generalized infection eighteen times; appeared simultaneously with
other manifestations eleven times; and followed the outbreak of
inflammatory phenomena elsewhere eleven times. In the remain-
ing ten cases the conjunctivitis occurred as the sole expression of
the systemic gonorrheea. It is quite possible that many of the
above cases, which include all that have heretofore found their way
into the literature, were reported because of their unusual features;
but it would appear that when metastatic conjunctivitis does occur
it is often as an early expression of the systemic infection.

Sex and Age.—Of the thirty-eight cases in the literature in
which the sex is given all were males. In thirty-two cases the age
is stated ; and the analysis only confirms the rule in regard to gonor-
rheal affections, namely, that the period of greatest sexual activity
yields the largest number of cases.

Arranged in half decades the figures are as follows:

15-19 inclusive,.............. 2 cases
20-24 = i

(13

9
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Simultaneous Onset—When both eyes are affected they very
generally become involved at the same time. Of forty-three cases
of binocular metastatic conjunctivitis the eyes were simultaneously
mvaded in twenty-one instances ; were probably affected at the same-
time—though the fact is not definitely stated—in fifteen cases; and
were involved in only seven patients, at an interval which varied
from twenty-four hours (Haab,*® Haltenhoff,®® Becker') to nine
days (Trousseau®), and eleven and sixteen days (Fragne®). In
the seventh case (Vanderstraeten's®) the length of the interval is not.
stated.
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Symmetrical Chdracter—Metastatic conjunctivitis is almost
invariably double-sided. In an analysis of forty-four cases I find
that both eyes were affected in forty-two instances, while in two
cases only was the inflammation unilateral. In its symmetrical
appearance metastatic conjunctivitis follows, therefore, the rule of
systemic infections. To the case of Thorner and the doubtful case
of Fragne, which constitute the sole instances of monolateral metas-
tatic conjunctivitis in the literature, the writer is able to add
another. The cases are as follows:

Case 6. (Fragne®*)—Gonorrheea—Conjunctivitis—Arthritis—Second Gonor-
rhoea, Monolateral Metastatic Conjunctivitis.

Victor V. , aged 306, a “ rheumatic,” with plaques of eczema breaking
out on the legs. Thirty months ago a blennorrheea and conjunctivitis of
uncertain duration. Since six months pain and swelling of the left elbow
and lately pains in the left knee. Gonorrheea for one month and since some
days swelling of the conjunctiva of the left eye. This showed moderate
redness of the conjunctiva bulbi and eedema downwards and outwards; but
no pain or secretion. Observation interrupted by non-reappearance of the
patient.

Case 7. (Thorner4?) _Gonorrhoeea—Polyarthritis—Monolateral—Conjuncti-
vitis.

A waiter, aged 32, had a hard chancre in 1806; and received treatment
for the same at intervals during 1807-98. He was infected with gonorrhoea
in 1900, and about July 11th, 1903, he again noticed a discharge from the
urethra; but whether this was the result of a fresh infection or a flaring up
-of the old inlammation is not stated. Nine days later a polyarthritis made
#ts appearance; and to this was added at a further interval of ten days an
inflammation of the right eye.

The patient was a well-nourished man, with a profuse urethral discharge,
which contained numerous gonococei. There was a gonorrheeal arthritis
affecting four joints. The left eye was normal; but on the right side there
was great injection of both the bulbar and palpebral conjunctiva with mod-
erate swelling of the latter portion of the mucous membrane. The injection
occupied especially the periphery of the globe, leaving a zone around the
cornea, about three mm. broad, almost entirely clear. The secretion, aguo-
mucoid in character, contained no gonococci; the cornea was intact; and the
interior of the eye normal.

The conjunctivitis began to mend about the fourth day; and had entirely
subsided at the end of a week. The urethritis disappeared about three
weeks after the ocular trouble; but the rheumatism persisted for a few
months.

Case 8. (Author's)—Gonorrhea—Monolateral, Metastatic Conjunctivitis.

A young man, aged 23, the subject of a gonorrheea of five months’
standing, was referred to me by Doctor J. G. McCarthy, on November 25th,
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1901, for an ocular inflammation which had existed for six days. I found
on examining the right eye, slight edema of the lid, very marked congestion
of the conjunctival vessels, and slight chemosis. The inflammation was
more pronounced below than above, and was especially severe in the vicinity
of the caruncle and plica semilunaris which were swollen and greatly
reddened. There was no involvement of the anterior conjunctival vessels,
and the cornea and iris were perfectly intact. The patient complained of
itchiness and of a moderate amount of pain. Cover slip preparations of
the discharge, which was very scanty, contained no gonococci; and inocu-
lated tubes of specially-prepared agar and blood-serum were likewise nega-
tive. The left eye, which was bandaged as a precautionary measure, never
became involved; and at the end of three days, during which a two per cent.
solution of nitrate of silver was applied once every twenty-four hours, the
right eye was practically well and the patient was discharged.

Ocular Appearances.—The literature affords thirty-two cases in
which the character of the injection is fully enough described to
enable one to more or less clearly appreciate the conditions present,
In twenty-six of the thirty-two cases both the ocular and the bulbar
conjunctiva were involved apparently as in any acute catarrhal
inflammation. Qccasionally the injection was largely or entirely
confined to the palpebral conjunctiva (Haltenhoff,® Nobel®*®) ; or to
the bulbar conjunctiva (Fragne,® Riickert,® Trousseau®"); or to the
fornix (Sym***); and not uncommonly the palpebral conjunctiva of
the upper lid was entirely spared or less affected than that of the
lower (Fragne,*® Liebrecht,” Lichenstern,®® Trousseau®").

In a few cases deep-seated congestion was observed in addition
to congestion of the vessels of the posterior conjunctival system,
Morax®** notes in two of his cases “a very active congestion of the
bulbar as well as the palpebral conjunctiva which is at the same
time both superficial and deep-seated”; and in a third case describes
“a deep-seated and superficial congestion of the conjunctiva bulbi
of both eyes as in scleritis; not uniform but more marked at cer-
tain points, and without chemosis.” In two cases cited by
Scheffels’* the coloration was of a peculiar rose-red, deep-seated
character, and was especially marked in the conjunctiva bulbi;
while, finally, Liebrecht™ noted marked ciliary congestion in addi-
tion to pronounced swelling of the conjunctiva of both sides.

(Edema of the conjunctiva, often expressing itself as chemosis
of the bulbar portion, is present in nearly fifty per cent. of the cases;
but in three instances only (Haltenhoff,*® Thorner*®) was there
any reference to a sand-like character or papillary enlargement in
the mucous membrane. Swelling of the lids, accompanied at times
by reddening, is present in about ten per cent. of the cases. It is
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almost invariably slight. Only in Boquin's** case, one in which
the disease ran its course as a pure inflammation of the conjunctiva,
was the swelling “ very” marked.

After carefully weighing the facts above enumerated one gets
the impression that the clinical picture in metastatic conjunctivitis
differs little if at all from that of any catarrhal inflammation of the
conjunctiva, There is certainly nothing so special about the con-
dition that one could say, as certain of the French writers have
claimed, that the individual with the conjunctivitis was suffering
also from a specific urethritis, Thorner’s’* statement that “ pecu-
liar and even characteristic for this form of inflammation is the
pronounced reddening in the periphery of the conjunctiva bulbi
while the parts bordering on the cornea maintain an almost normal
appearance” is beside the mark. This is only a description of con-
gestion of the posterior conjunctival system of vessels as one would
expect to find it in any mild inflammation of the conjunctiva. Nor
can the writer agree with Kurka'® in placing “ deep episcleral con-
gestion” among the characteristic features of the disease. In a
series of forty-six cases it was present in only six instances; and in
some of these it may have been merely expressive of a developing
inflammation of the deeper structures. Thus, for instance, in
Liebrecht’s™ case iritis appeared on the fifth day of the disease;
and in one of Scheffel’s!* patients the trouble went on to a chorio-
retinitis. The condition, however, was present in three of Morax's"
cases which ran their course without any involvement of the struc-
tures of the interior of the globe; but it would perhaps be better to
regard these as aberrant types or classify them as instances of
sclero-conjunctivitis,. The writer observed a case of this character
some years ago; and believes that in time a sufficient number of
cases will collect to form a sub-group by themselves. (See also
scleritis, page 58.)

Amount and Character of the Secretion.—In nineteen out of
twenty-eight cases the discharge was slight; in four moderate only ;
and in five considerable in amount. As regards its character in a
series of twenty-four cases it was:

Watery! (BSerous]): .« wu ovslls  weskmurar bt in I case
SETOSNIGONIS & o6 b s 404 hisaes s SR e i in 4 cases
Mucoid (including catarrhal) .......... T PN WL
Muco-purtlent ... ... qosie by sobind I | T e
Brrtlent s kil oatt b e Pavade d e Y P ER
24 cases
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The opinions of former writers in regard to the scantiness of
the discharge in metastatic conjunctivitis are substantiated by the
facts; and with the secretion of a mucoid character in eighty-seven
per cent. of the cases, one must surely place the condition among
the catarrhal inflammations of the conjunctiva.

Subjective Symptoms.—When one comes to analyze the sub-
jective symptoms one finds that the resulting data are at variance
with the statements of former writers, particularly of the French
school. In an analysis of twenty-three cases in which the point is
noted, the writer finds only one case in which the subjective symp-
toms were entirely absent. Of the remaining twenty-two cases,
the subjective symptoms, which consisted of burning, pricking,
smarting, a feeling of grittiness, lacrimation, and photophobia, were
glight or mild in thirteen cases, and marked or severe in nine cases.
With these facts before one it is impossible to say that the subject-
ive symptoms are, as Fournier® ®* and his followers, Lipski®*® and
Fragne,®® have stated them to be, characteristically mild in com-
parison with the severity of the objective signs. Indeed,
in some of the cases in which the objective appearances
were least pronounced, the patients suffered most. On
the other hand, while one cannot go so far as to say
with Kurka'** that the reflex symptoms stand in the fore-
ground of the clinical picture, one must admit that he is nearer
the truth than the French writers. Frankly, the figures are too
few to justify any hard and fast conclusions; but it would not per-
haps be far astray to say that the subjective symptoms of metastatic
conjunctivitis are much the same as those of the group of inflam-
mations of the conjunctiva to which it belongs; or, if anything,
somewhat more severe.

Course, Termination, and Complications.—Gonorrheeal metas-
tatic conjunctivitis runs its course as a pure inflammation of the
conjunctiva in only about sixty-five per cent. of the cases; in the
remaining thirty-five per cent. it becomes complicated by affections
in other coats of the eye, some of which at least are also of the
nature of metastatic inflammations. These latter when situated in
the deeper structures of the globe constitute a clinical feature which
ought to suggest the special character of the conjunctivitis as they
are present in no other inflammation of the conjunctiva. As one
would expect, the complications which involve the cornea are the
most numerous ; but, since these are liable to occur in any conjuncti-
vitis, there is nothing necessarily striking in their appearance in the
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metastatic variety. Nevertheless, as pointed out elsewhere
(p. 56), the keratitis, which, whatever its mode of origin, accom-
panies systemic gonorrhea and often stands in close relationship to
the conjunctival inflammation, seems commonly to conform to a
well-defined picture.

The manner in which the complications appear, as well as the
time of their occurrence and their character, is very irregular. Both
eyes may be affected at the same time and by the same condition, as
in the cases of Legrand,*** and Van Moll,'** where both sides were
simultaneously affected by a more or less symmetrical keratitis. On
the other hand, the conjunctivitis may complete its course uncom-
plicated in one eye, and pass into some other condition in the other.
This happened in Liebrecht's™ case where the left eye, remaining
normal, the right eye was suddenly affected on the fifth day by an
iritis which later developed into a kerato-conjunctivitis ; in
Lichtenstern’s!®® case where the left eye developed an irido-keratitis,
the right remaining quiet; and in Riickert’s® case where only right-
sided irido-cyclitis made its appearance. As a third variation one
eye may develop one condition, and the other another, as in the
case of Froidbise,*® where the conjunctivitis was followed
almost immediately upon its subsidence by kerato-iritis in the left
eye and a keratitis only in the right. There are not enough data
at hand to speak positively, but it would appear from the available
figures that the complications are as often symmetrical as uni-
lateral in their appearance. The time of the appearance of the
complications varies from “ almost immediately” to six weeks, with
an average of two weeks for nine cases in which the period is stated.
As regards their character, the following conditions are noted in a
series of twenty cases:

FReEatitialin . ioidios o it Bdsmuni PPl by ()
Kerato-conjunctivitis ........cooeuas 1 Time
Keratotibis o st i i maasma s o homiiLEs
Kerato-irido-cyelitis ...c..ovvnvnses 1 Time
Herpes EOLNEm wm b oo s o in e | P
Tonibedns s et wiadars wib Siibin o vt ooe dat . k. it
Iritis with glaucoma ........000nn. L e
Irido-cyelitis, i boiatnn dinpt s S
Seletitis « ik chhidid ch S Efe
IIvBIEIEE v e int o idaid s nmliraan b L i i
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Relapses.—Relapses in metastatic conjunctivitis do occur.
They are noted by Basset,*® Becker,’*® and Thorner.**® In two of
these cases the return was symmetrical ; in one (Thorner) unilateral.
More often one gets a relapse of the conjunctivitis in association
with some other condition as, for instance, keratitis (Liebrecht,™
Legrand,*** Sym,®* Vanderstreten,” Paul'®) or chorio-retinitis
(Scheffels'**). I have not been able to find any case in the litera-
ture marked by migrations from one eye to the other, as described
by Fragne.®

Duration.—The duration of the cases which run a pure course
varies from five days (Gielen,»® Haab,*® Liebrecht™) to forty-six
days (Fragne®)., The average duration of twenty-nine cases
was approximately two weeks. The different periods, tabulated, are
as follows:

530 days (inelugive). i sa s ... 16 cases
11-15  “ 0 S RTINS S P PN
16-20 “ R R e P A N Ll
21-25 R S s s SR Gt
26-30 Pl D s e Fink v

38 R gy
B et g M T R S |

Diagnosis.—The diagnosis has to be made between acute ca-
tarrhal conjunctivitis on the one hand, and contagious gonorrheal
conjunctivitis on the other. A microscopical examination by methods
which are too well known to require description here, in revealing
an entire absence of gonococci and of the bacterial excitors
of catarrhal inflammation of the conjunctiva would readily differen-
tiate metastatic conjunctivitis from these conditions. The
problem in regard to contagious ophthalmia might be difficult if
one found as Morax,®® Knapp'* Van Moll,*® Sym* (7),
Burchardt®, and Kurka®® have done, gonococci in the secretion of
of the metastatic inflammation ; and the cases were, as rarely hap-
pens, unilateral in character. = Here the scarcity of the organisms,
the mildness of the subjective and objective symptoms, the absence
of any history of gonorrheal material having come in contact with
the eye, and the presence of other manifestations of systemic
gonorrhea would excite suspicion; and time would soon reveal the
true nature of the case if it were really one of contagious conjunc-
tivitis.
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Prognosis.—The prognosis in pure cases of metastatic con-
junctivitis is entirely good ; but one must be guarded in view of the
frequency with which, as previously pointed out, the condition is
complicated by inflammations in other coats of the eye.

Treatment.—The treatment is of the mildest character. Simple
bathings of boracic acid with the daily application of a mild solu-
tion of nitrate of silver where the secretion is at all marked, or, in
the absence of secretion, simple cleansing drops of boracic acid and
biborate of soda are sufficient. In unilateral cases the other eye
will, as a matter of routine, be protected until the true nature of the
inflammation is apparent. (See also p. 22.)

B—PHLYCTENULAR CONJUNCTIVITIS,

In two cases observed by Kipp*® phlyctenules appeared in the
course of ocular inflammations which were thought to be of gonor-
rheeal origin.  Their occurrence may have been merely a coinci-
dence; but it is worthy of special note, in view of the frequency
with which, as pointed out elsewhere, keratitis of a superficial char-
acter occurs in these conditions. Brief extracts of Kipp's cases,
which are fully reported in the section on inflammation of the
uveal tract, are as follows:

Case 0.—Two and a half months after the entire subsidence of the con-
gestion in a case of exudative gonorrheeal iritis there was a recurrence of
pain with injection of the vessels near the other margin of the cornea
caused by the development of a phlyctenule in the limbus which, however,
speedily disappeared.

Case 10.—Four months after the subsidence of the pericorneal conges-
tion in a case of double-sided iridochoroiditis, with which was associated a
certain amount of mucous secretion from the conjunctiva, K. noted fresh
ciliary congestion and a few phlyctenules on the margin of the cornea of
both eyes. These, however, disappeared under dustings of calomel in a
few days.
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IV.—AFFECTIONS OF THE CORNEA.

Although isolated cases of keratitis have been described in as-
sociation with systemic gonorrhea the metastatic affections of the
cornea of gonorrheeal origin have never been treated in a general
way. Even yet an attempt in this direction may be prem-
ature, because the material available for study is small in
amount and rests entirely on clinical evidence which is
often of a superficial character. The writer fully realizes
that to .build up a subject of this nature at this time
without bacteriological data is comparable to building a house
upon the sands: nevertheless the present effort may be of value in
presenting what has been already noted in this direction, in clearing
the ground, and in drawing attention to clinical possibilities which
have not as yet found general recognition.

In his recent excellent work Axenfeld} points out that it is im-
possible for the pus-producing organisms to settle in a part of the
transparent tissue of the cornea which is entirely separated from
the margin and there set up an isolated abscess; because these germs
do not lead to abscess formation at some distance after spreading in
the avascular tissue, but immediately act as excitants at the point
where they leave the vessel wall. This reasoning while sound does
not, however, necessarily bar the possibility of gonorrheceal metas-
tases. It has been proven of late years that the gonococcus gains
entrance to the body, largely if not chiefly, through being carried
into the general circulation by the attacking leucocytes; and that
with the death of the white cells in distant parts of the body the
germs are set free to produce local changes. As the leucocytes are
free to enter the lymph spaces of the cornea, gonorrheal metastases
of this structure cannot at least be regarded as an impossibility.
To the bacteriologist, who has so far done nothing in this direction,
the metastatic affections of the cornea of gonorrheeal origin offer a
promising field for development. The difficulties are great and per-
haps not as yet entirely surmountable; but a few exact investiga-
tions in cases of this nature would be of the greatest interest and
scientific value.

IDie Bakteriologie in der Augenheilkunde. Jena, 1907, p. 322
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A thorough search of the literature yvields 28 cases* in which a
keratitis existed in association with other manifestations of systemic
gonorrheea. A few of these are of little value; but, as they occupy
little additional space, the whole series is given in chronological
order below, the better to obtain a complete idea of the work done
in this field.

One has to decide at the onset in these cases, first, whether the
corneal complications were really symptomatic of a systemic gonor-
rheea, or merely instances of a keratitis accidentally occurring in the
course of a gonorrheeal rheumatism ; and, in the second place, grant-
ing that the corneal affections were part of a generalized infection,
if they were true metastases or merely secondary inflammations
resulting from a pre-existing metastatic conjunctivitis. The decis-
ion in regard to the first point seems clear. As a rule throughout
the whole series the relationship of the corneal to the other general
disturbances is so close that one is forced to believe that, whether
directly or indirectly produced, keratitis occasionally occurs as an
accompaniment of systemic gonorrheeal infection ; but the determin-
ation of the second question is not so simple. As stated above, the
whole evidence for these cases is of a clinical nature, and one can
therefore make only general inferences in regard to their mode of
origin. It will, however, be probably admitted that, generally
speaking, an absence of any previous conjunctivitis, multiple foci,
a central situation, a symmetrical arrangement, and a simultaneous
onset or close association of the keratitis with other ocular or gen-
eral manifestations of systemic infection speak for a primary origin;
while a history of a preceding conjunctivitis, a single focus, a mar-
ginal situation, and an asymmetrical (monocular) arrangement, and
an absence of other general manifestations are in favor of a second-
ary inflammation of the cornea. It is not necessary that all these
characters be present before we can decide that a case is metastatic.

#*The case of Lichtenstern,1® which makes twenty-nine. was overlooked
in the working up of this section; but the figures given are not essentially
altered by its omission. The case was that of a male, aged nineteen, who
developed a double-sided, metastatic conjunctivitis seventeen to eighteen
days after the acquisition of a specific urethritis. Gonococci were found in
the urethra, but not in the conjunctival discharge; and blood cultures were
negative. The conjunctival inflammation on the right side subsided without
any complication; but in the left eye a hyperzmia of the iris, going on to
actual inflammation of this structure, developed slightly in advance of an
arthritis, and was associated in about ten days with a moderately-large, cir-
cumscribed infiltration in the centre of the cornea. The keratitis was very
probably an expression of the systemic infection, but is not fully enough
described to admit of exact classification. It entirely disappeared in thirty-
cight days. See also the doubtful case of Eliasberg,’a and the recent case
of Carroll 178
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Our determination must be based upon the sum of the conditions
found. Thus, for example, the bilateral nature of a keratitis might
be due to coincident infection of both eyes; but, in general, the
greater probability lies in favor of metastasis. Conversely, one eye
only being affected is by no means proof positive of the non-metas-
tatic nature of the affection. We have abundant examples in other
diseases where metastases may involve one only of a pair of organs.
In pyaemia, for instance, we may encounter multiple minute ab-
scesses in one kidney and none in the other. Briefly stated then, an
asymmetrical arrangement by no means militates against the theory
of systemic infection, while the contrary heightens its probability.
At any rate, working from these premises I have tried to form an
idea of the probable nature of the inflammation in every case found
in the literature, and to succinctly state this at the end of each
report as follows:

Case 11. (Lawrence®)—Gonorrheea—Rheumatism—Iritis or Episcleritis—
Keratitis.

Mr. F. had a mild attack of gonorrheea (his second) at the age of 29.
It was followed after seven weeks by rheumatism of the feet and hip and
by an inflammation which was of the nature of an iritis or episcleritis. In
four days the eyes regained an almost normal appearance. Six weeks later
they were free from pain, but weak when the inflammation returned. There
was ciliary congestion on both sides and a small white speck near the centre
of the left cornea. There was considerable pain, profuse lacrimation, and
dimness of vision particularly on the left side. Nine days later the eyes
were quite well and the patient returned to his occupation at the end of a
month.

Though the meagre details of this case render it of little value
it is rather clear that the keratitis followed in the train of an ocular
disturbance which was apparently produced by systemic gonor-
rheeal infection. ;

Case 12, (Brandesi?)—Repeated Gonorrheeas—Facial Paralysis—Rheumat-
ism—Recurrence of Urethral Discharge without Fresh Infection—
Ophthalmia and Rheumatism—EKerato-Iritis.

From 1838-1840 the patient had three attacks of gonorrheea, the last
being followed by facial paralysis after exposure to cold. In 1841, a fourth
gonorrheea was complicated in eight days by rheumatism which recurred in
1842, 15 days after the commencement of a urethral discharge not due to
fresh infection. 1844, discharge, followed by slight ophthalmia and arthritis:
1845, discharge and rheumatism; 1846, discharge, after an excess, with ocular
inflammation and arthritis; 1847, attacked in the same manner: but the
ocular inflammation was not on this, as on the first occasions, a simple con-
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junctivitis. Injected vessels extended from the margin of the cornea which
became slightly opaque and infiltrated. There was a tiny spot in its inferior
portion and the iris was also a little affected.

One had to do here with a monolateral, marginal ulcer the
nature of which is altogether doubtful.

Case 13. (Legrand'4a)—Gonorrheea—Metastatic Conjunctivitis—Polyarthritis
—Relapse of Conjunctivitis—Keratitis.

A man, aged 22, of habitual good health, was attacked about fifteen days
after acquiring a gonorrheea by an inflammation of the conjunctiva which
simultaneously affected both eyes. At the end of about two weeks when,
notwithstanding an intervening outbreak of polyarthritis, the injection of
the mucous membrane had practically disappeared, a relapse of the conjunc-
tivitis occurred. The inflammation affected especially the right eye and
was followed in six days by a double-sided keratitis. The cornez were
lustreless and showed wvery slight ulceration when viewed from the side.
There was pericorneal congestion and very marked photophobia and
blepharospasm. The cornez re-acquired their lustre in three days, and at
the end of a month all signs of the ocular inflammation had disappeared.

An example of a relapse in metastatic conjunctivitis. The
origin of the keratitis is doubtful as one had here a preceding con-
junctivitis to speak for a local contamination and a symmetrical
arrangement for metastasis. That the keratitis was here a part of
the systemic trouble and not an accidental infection is scarcely to
be doubted.

L

Case 14. (Hutchinson2®)—Several Attacks of Gonorrhcea, followed by
Liability to Severe Facial Rhenmatism, and to Relapsing Balanitis in
Association with Rheumatism—Recurrent Iritis of Both Eyes, with
Secondary Cataract of One—Corneal Ulceration with Disorganization
of the Cataractous Eye and Almost Complete Blindness of the Other,

Joseph K., aged 35, with a doubtful history of remote syphilis, had
gonorrhoeea on several occasions and rheumatism for the first time
after one of these attacks. Following the first seizure he had .had many
attacks of rheumatism, often being laid up for two or three months at a
time. It affected the museles and his joints did not swell. On several
occasions he had attacks of profuse balanitis and his impression was that
they came on spontaneously in association with his rheumatism.

He was first sent to Mr. Hutchinson in the spring of 1870 on account
of iritis of both eyes. He was also suffering severely from rheumatism
and there was a cataract in the right eye which had been forming for
several months before the pain and inflammation set in. He was seen
again in March, 1871, for a relapse of iritis in $he left eye and a perforated
cornea in the right. His right eve had been inflamed for three months and
his left for six weeks on this occasion. He had had rheumatism with this
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mttack of iritis; and at this time, as well as on his first visit a vear earlier,
he had profuse balanitis. The iritis in the left eye became worse; the
whole iris grew muddy, and the pupil obscured; there were no nodules of
lymph and the whole attack was not accompanied by much pain. The
right eye was quite lost, when he came for the second time; its tension
diminished, iris in contact with cornea, anterior chamber leaking through a
fistula left by the perforating ulcer, and the eye a possible source of irrita-
tion to its fellow. The iritis continued in a slow chronic form, and the
artificial pupil became almost gradually blocked, so that three weeks later
another iridectomy was made. Vision remained about as before the opera-
tions, and was extremely defective. There was never any increase of
tension.

The right eye, which was quite disorganized, was excised. The choroid
was widely separated from the sclerotic and the retina from the choroid.
The spaces between these tunics were filled by bloody fluid, and there was
much cholesterine lying loose on the choroid. The epithelium of the
choroid was disturbed in places and accumulated into dense heaps of black.
The lens was opaque.

In this case a keratitis leading to perforation developed six
weeks before rheumatism, left-sided iritis, and balanitis broke out;
but whether the corneal condition was the first outbreak of a new
systemic infection or occurred quite independently of the other
manifestations it is impossible to say. It is certainly not to be re-
garded as secondary as there was no conjunctivitis immediately
preceding.

Case 15. (Kipp®®) — Gonorrheea — Arthritis — Conjunctivitis — Suppurative
Keratitis—Iridochoroiditis.

Two months after the subsidence of a right-sided conjunctivitis, possibly
metastatic in character, there developed a small ulcer of the cornea which
healed rapidly under treatment. The same eye was affected some fourteen
weeks later by an iridochoroiditis.

This case is more fully reported in the section on plastic as one
of metastatic iridochoroiditis. The details concerning the cornea
are too few to make the report of any value in this section.

Case 16. (Hirschberg and Krauset’)—Gonorrhcea—Inflammation of the
Conjunctiva—Keratitis.

A forty-four year old laborer had had ten years previously a gonorrheea
followed by an ocular inflammation which ran a course similar to the one
described, but milder. The gonorrhcea returned May 1oth, 1881, and was
again followed by an affection of the eyes. The lids were swollen and
reddened, but could be spontaneously opened. There was moderate
chemosis and intense redness of the palpebral conjunctiva and fornix with
moderate swelling of the same. The discharge at first profuse was slight
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in amount at the time of examination. The bacteriological examination
was negative. At the end of sixteen days, when the conjunctival inflam-
mation was almost allayed, a slight marginal infiltration of the cornea
occurred. A second, small infiltration appeared about two weeks later, but
rapidly healed.

Though the conjunctivitis in this case followed close upon a
fresh urethral infection its metastatic nature is rendered somewhat
doubtful in a clinical way through the absence of other manifesta-
tions. The bacteriological findings come too early to exclude the
other organisms which were later recognized as producers of con-
junctivitis. If one allows any connection with systemic gonorrhea
in this case the two attacks of keratitis were probably secondary
in nature as the inflammation was preceded by a conjunctivitis and
affected the margin of the cornea.

Case 17. (Haltenhoff and Martint5)—Gonorrhoea—Prostatic Abscess—
Pyazmia—Metastatic Panophthalmitis.

A clerk, aged 24, previously treated for ciliary blepharitis, entered the
hospital November the 27th, 1879, with high fever, cough, thoracic pain,
pain in the shoulder joint, enlargement of the spleen and some blood and
albumen in the urine. The disease had commenced with chilly sensations
followed by rigors. On December 1st, injection of the left eye was first
observed and some days later double-sided parotitis. While the symptoms
of a right-sided pleuro-pneumonia continued with high fever and several
joints became swollen and painful, there developed during the following
days a progressive annular abscess of the cornea with hypopion, slight
edema of the lid, and severe iritis with pupillary exudate. T 4 2.; V, only
hand movements. A diagnosis of metastatic iridochoroiditis was made,
On December gth, the whole cornea was yellowishly infiltrated, and the
following day endo—and pericardial symptoms were added. Consciousness
was always clouded and there was severe dyspneea and fever of high grade.
The cornea perforated downwards and the patient died on the 13th.

It was subsequently learned that the patient had recently suffered from
a gonorrheea and the post mortem examination revealed a most extensive
pyemia secondary to a prostatic abscess which had been caused by the
gonorrhcea. No histological examination of the eye was made because of
its having been lost,

Here the ocular condition, which from its obvious relationship
to the other pyzmic lesions was clearly metastatic in nature, took
the form of a suppurative keratitis and iridochoroiditis with second-
ary glaucoma. One is not told if the gonococcus itself was respon-
sible for the infection but, as the pyzmia did result from a pros-
tatic abscess set up by the urethritis, one must consider that the
gonorrheea was primarily responsible for the metastases and that
the corneal affection was a metastatic keratitis of gonorrheeal origin,
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Case 18 (Colsman#)—Gonorrheea—Polyarthritis—Superficial ‘Keratitis
with Hyperzmia of the Iris—Relapse of Keratitis—Kerato-Iritis.

The patient, aged 38, when seen by Colsman was suffering, in addition
to an inflammation of several joints which had come on during the course
of a gonorrheea acquired six weeks previously, from an inflammation of
both eyes of several days standing.

On both sides, without any involvement of the conjunctiva but with
intense injection of the episcleral vessels and severe ciliary neuralgia, there
was a peculiar disease of the corneal epithelium. This was completely
wanting over moderately large parts of the cornea, while on the other hand
this structure was clouded at other spots. The substantia propria was not
materially altered. The iris was markedly hyperaemic since it dilated
slowly under atropine. Synechiae were not present and otherwise no mor-
bid processes were observable in the eyes. The treatment, which consisted
of atropine and ice compresses, produced a rapid subsidence of the pain;
and after some days the cornea regained their normal appearance. Aiter
a pause of scarcely two weeks a second attack of ocular inflammation ap-
peared; but this subsided more quickly than the first under the same
treatment.

A third, more severe attack, which occurred at the end of two months
was reported to Colsman by Doctor Stachelhausen. This time the inflam-
mation lasted three weeks, was characterized by more marked involve-
ment of the iris, and led to the formation of adhesions between the iris and
lens capsule. The inflammatory manifestations subsided first after sodium
salicylate had been regularly taken for four or five days. Many years pre-
viously Colsman had treated the same patient for an ocular affection which
might have been of a similar nature.

This was apparently a case of vesicular keratitis, almost cer-
tainly metastatic in nature since there was no pre-existing con-
junctivitis and the affection occurred symmetrically and in associa-
tion with an outbreak of arthritis. The third attack which took
the form of an iritis with synechia-formation strengthens this view.

Case 1g9. (Haltenhoff’?)—Gonorrhcea—Recurrence of Urethritis without
Fresh Infection—Metastatic Conjunctivitis—Arthritis—Vesicular Kerat-
itis—Second Gonorrheea, Metastatic Conjunctivitis, Lumbago, Arthritis.

The patient, a bank clerk, aged 26, consulted Haltenhoff on January
z7th, 1879, for a very painful inflammation of the right eye. There was no
history of previous rheumatism or ocular affection. In 1874 the patient,
previously quite healthy, acquired a gonorrheea which became chronic and
lasted eighteen months. In 1878 he was taken ill with a gastro-enteritis
which he attributed to change of climate and indiscretions in diet. This was
soon followed by a mild urethritis with slight mucoid secretion. Oppor-
tunity for coitus had not occurred. The patient was well aware of the dan-
ger of the urethral secretion, and denied the possibility of having soiled the
eyes, “since he took pains never to touch his sexunal organs with uncovered
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hands.” On the second day following the urethral manifestation one eye,
and on the third day the other eye, became affected with catarrhal conjunc-
tivitis with moderately profuse discharge. On the fourth day severe arth-
ritis broke out which confined the patient to bed for one month.

About two weeks after the beginning of the ocular catarrh new symp-
toms were added which the attending physican designated herpes of the
cornea. When Haltenhoff saw the patient he had just returned from his trip,
in consequence of which the ocular affection of the right side had grown
worse, There were found in the cornea of this eye, which was markedly
injected and photophobic, several epithelial vesicles and a pair of light-grey
spots, evidently resulting from former vesicles. There was still scarcely a
trace of conjunctivitis present, no fever, and only traces of clear mucous
from the urethra. The eye healed rapidly; the arthritis only slowly under
treatment.

In March, 1882, the patient again contracted a slight gonorrhecea which
was immediately followed by a double-sided conjunctivitis. The urethritis
soon got well; but the conjunctiva became more inflamed and secreted
some muco-pus. A lumbago set in and confined the patient to bed. The
eyes were cured in two weeks; but an arthritis, similar to that of three years
previous, now broke out; and from this the patient did not recover for
nearly six weeks.

One had to do here with a vesicular keratitis; but it is impossi-
ble to say whether this was of the nature of a primary manifestation
of the scarcely-questionable systemic infection or of a corneal in-
flammation secondary to the pre-existing conjunctivitis,

Case zo0. (Haslund®*!)—Gonorrhoea, followed by Ocular Inflammation and
Arthritis—Recurrence of Urethritis with Double-Sided Conjunctivitis
and Arthritis—Relapse of Conjunctivitis with Keratitis,

A tinker, aged 21, acquired a gonorrheea which was treated ambulatorily.
At the same time there was slight redness and irritation of the right eye,
and swelling and sensitiveness of the left knee which disappeared without
treatment. Half a year later purulent discharge again appeared from the
urethra, and this was followed by a double-sided conjunctivitis and an arth-
ritis of the left knee in four and two days respectively. The ocular condi-
tion and the joint, which was aspirated, gradually improved for two weeks,
when the conjunctiva again flared up and an infiltration appeared in the
right cornea. On the following day a similar condition appeared in the left
cornea and in both places superficial ulceration developed. The conjunc-
tivitis disappeared and the corneal ulcerations healed within 2 month with-
out leaving any opacities behind.

Though a conjunctivitis here preceded the superficial affection
of the cornea the symmetrical character of the latter speaks for
metastasis.
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Case 21, (Riickert®)—Repeated Attacks of Urethritis and Ocular Inflamma-
tion—Fresh Relapse of Urethritis and Cyclitis—Iritis—Iridocyclitis—
Vesicular Keratitis with Arthritis, Etc.

In Riickert's -case, after an immunity from symptoms of nearly two
months duration, there occurred without other manifestations, but with se-
vere pain, first a left-sided, and four days later a right-sided iridocyclitis,
which was marked by rapidly-transitory exudation into the anterior chamber
and by rich synechia-formation. The last mentioned was accompanied on
the right side by pains of the severest character, by small herpetic erup-
tions on the cornea, and by a slight affection of the joints of the left thumb.

In this case, which is fully reported on page 19, the absence of
any pre-existing conjunctivitis and the simultaneous outbreak of
the iridocyclitis, herpes corne=, and arthritis speak for a metastatic
keratitis.

Case 22. (Froidbise’®) —Gonorrheea—Arthritis—Metastatic Conjunctivitis—
Relapse of Conjunctivitis with Kerato-Iritis—Superficial Keratitis,

A soldier was admitted November 18th, 1884, Coitus had occurred on
MNovember gth. On the 14th, the left knee become painful and swollen;
on the 15th, urethral discharge was noticed; and on the 17th, redness of the
eyes appeared. |

Examined on the 18th, one found acute arthritis of the left knee. In-
tense injection of the conjunctiva without papillary enlargement and large
vessels, starting from the fornices, extending on to the conjunctiva bulbi.
No deep-seated congestion; cornea and iris negative. A little mucous con-
cretion along the margins of the lids. Urethritis, with comparatively little
discharge. Two days later improvement set in.

On the 26th, the eyes, which had resumed their normal aspect, again
showed a very marked conjunctival hyperaemia; and on the left side there
was, in addition, slight, deep-seated, pericorneal congestion with discolor-
ization of the iris, diminution in size of the pupil, and slowness in reaction.
The cornea showed small points of superficial desquamation and its infer-
ior portion was clouded. The patient complained of dryness of the eyes
and of a sensation of sand beneath the lids. There was photophobia, but
no periorbital pain or purulent secretion. On the right side, where the
injection was less marked and the iris intact, the cornea showed on the fol-
lowing day a condition similar to that of the left. By December sth, the
eyes had returned to their normal condition; but towards the end of the
month a fresh outbreak of superficial keratitis occurred. This, however,
promptly recovered.

Here, too, though there was a pre-existent conjunctivitis the
symmetrical and multiple character of the keratitis would speak for
a systemic origin.
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Case 23 (Friedenberg®)—Gonorrheea—Arthritis—Iritis—Keratitis.

In Friedenberg's case, two weeks after the acquisition of a gonorrhcea
and one week before the outbreak of a spreading polyarthritis, the right
eye became affected by a violent uveitis and keratitis. The cornea, at first
steamy throughout, became more and more affected until eleven days later
it was noted to be “ densely infiltrated with floceulent yellow exudation in
the anterior chamber.” Under treatment a rapid clarification of the cornea
preceded a more gradual resolution of the uveal inflammation.

The concomitant outbreak of the keratitis with the uveitis, and
the subsequent occurrence of polyarthritis would seem to indicate
that the keratitis was of a metastatic nature. The case is more
fully reported on page 83.

J
Case 24, (Vanderstreten’®)—Gonorrheea—Metastatic Conjunctivitis—Subsi-

dence—Arthritis and Fresh Outbreak of Conjunctivitis with Keratitis
and Hyperzmia of the Iris.

A male, aged zo, had had gonorrhcea for fifteen days. Following the
urethritis, at a period not stated, the right eye and then the left became af-

fected without pain and only slight subjective symptoms. There was slight"

swelling of the lids, especially the lower one. The palpebral conjunctivae
were markedly hyperemic, of a vivid, uniformly red color, and smooth. The
redness extended to the conjunctiva of the cul-de-sac and globe, but did not
reach the cornea except at very circumbseribed points. In certain areas it
had the appearance of ecchymotic tiches. Slight serous chemosis on the
right side. The discharge was muco-purulent and slight. It contained no
gonococcl on microscopical examination,

At the end of eight days, when the conjunctivitis was plainly resolving, an
arthritis made its appearance; and twenty days later a fresh conjunctivitis
occurred. The conjunctival discharge this time also was free from gono-
cocei; but there was photophobia, spasm, and pain on moving the eyves on
both sides. The cornea had lost its lustre and transparency, and was the
seat of an epithelial exfoliation which occupied especially its centre. There
was moderate pericorneal injection, deep anterior chamber, and transparent
aqueous. Pupil a little contracted and slightly mobile. Iris swollen and
hyperzmic. Complaints of slight periorbital pains and sensations of burn-
ing and a foreign body.

The symptoms mended insensibly, and at the end of twelve days the
affection had almost resolved without leaving any trace of the previous inflam-

mation,

The association with arthritis, and the concomitant outbreak of
the keratitis with the second attack of conjunctivitis would seem
to show strongly that the corneal affection was metastatic in origin.
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Case 25. (Nobl™®)—Gonorrheea—Polyarthritis and Conjunctivitis—Symmet-
rical Keratitis—Endocarditis and Tonsilitis.

A laborer, aged 27, acquired a gonorrhcea which was followed in three
weeks by inflammatory mischief developing in several joints in rapid suc-
cession and simultaneously affecting the eyes. The primary ocular trouble
was of the nature of a metastatic conjunctivitis, the right eye being first
affected and then the left. There existed in both eyes profuse lacrimation
and photophobia. The conjunctiva were markedy reddened, but only
slightly swollen. The cornex were normal and the globes only slightly
injected. No cultures were taken.

A new phase in the ocular condition, the course of which is not noted,
occurred six days after its onset. The patient complained of headache and
the conjunctiva bulbi became more markedly congested with distinct peri-
corneal injection. In the right upper quadrant of both cornex one found
superficial, sickle-shaped losses of substance, with slightly-clouded bases,
placed parallel to the limbus and about four mm. distant from this structure
(catarrhal ulcers). In the right eye the aqueous slightly clouded; the iris
moderately discolored, with its tracery maintained; but the pupil middle
wide only and reacting sluggishly. The affection showed a marked im-
provement in five days and was entirely well in twenty.

Five days later a fresh outbreak of arthritis and of iritis of the left eye
followed an exacerbation of the urethritis, but the ocular condition entirely
recovered in a further period of five days.

Though a preceding conjunctivitis was present in this case the
highly symmetrical character of the keratitis speaks for metastasis.

Case 26. (Jahn"®)—Tritis—Uveitis and Secondary Glaucoma—Keratitis.

Three weeks after the acquisition of a gonorrhcea, which was compli-
cated by phimosis and cystitis, an artilleryman developed an affection of the
eyes. For about a week the ocular inflammation presented the features of
a left-sided iritis with secondary conjunctivitis, as well as slight transitory
sympathetic participation of the other eye; but at the end of this time the
disease passed into a purulent uveitis with secondary glaucoma and diminu-
tion of vision to perception of light only. As the left eye gradually
improved, the right developed a small ulcer on the inner margin of the
cornea, fifteen days after the onset of the ocular trouble; and six days later
the retinal vessels were noted to be full and tortuous. The inflammation
of the right eve subsided in thirty-six days; that of the left gradually dis-
appeared up to the time of his discharge on the hundred and eleventh day
of the disease and later.

Here the systemic infection, if it really existed, found its sole
expression in the eye. As the corneal ulcer was marginal and fol-
lowed a slight preceding conjunctivitis, one must look upon the
keratitis as probably secondary in character. For fuller report of
this case, see page 84.
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Case 27. (Nobel®9)—Gonorrhoea—Arthritis—Conjunctivitis—Kerato-Iritis—
Iritis.

Nobel presented a man who ten weeks previously had contracted a
gonorrheea,  Thereupon followed a gonitis on both sides, and then an
ocular affection which the ophthalmologist declared to be a blenorrheeal
conjunctivitis. More joints were affected and staphylococci were grown
from the joint of the leit knee. The eye affection ran a favorable course
in fourteen days; but later iritis and ulcers of the cornea developed. The
rapid disappearance of the eye affection gave ground for the suspicion that
it might not be primary. Two days previous to the presentation of the case
iritis occurred in the until then healthy eye and as cause only the urethral
affection could be found. The iritis differed in no respect from the usual
picture,

Here, too, the description of the case is too brief to make the
report of value.

Case 28. (Burchardt®®)—Gonorrhcea—Metastatic Conjunctivitis—Arthritis—
Multiple Keratitis and Plastic Iritis—Iritic Hemorrhages—Kerato-
Iritis—Keratitis Striata—Iridocyclitis.

A mechanic, aged twenty-six, was admitted to the Charité October 23,
1895. He stated that he had suffered from gonorrheea for fourteen days,
and that both his eyes had been red since the 2oth of October, and his left
knee painful since the 22nd.

Examination of the purulent urethral discharge showed gonococci. Right
vision=3|5; left vision=3|6. The conjunctiva of both globes was actively
congested so far as it was in contact with the lids; and the palpebral con-
junctiva was also greatly reddened. Gonococcei could not be found in the
conjunctival discharge and the eyes were negative in every other respect.
There was also an inflammation of the left knee without swelling.

On October 3j1st the patient was transferred to the department of internal
medicine; because, while the conjunctival inflammation had almost com-
pletely disappeared, the inflammation of the left knee was increasing. But
on November 11th he returned to the ophthalmological department, where
the following conditions were made out: Gonorrheeal arthritis still present
but essentially better. L. eye (V=3|6) is not inflamed; but right, V=3|60
only, and the eye is distinctly congested. In the lower outer quadrant of the
cornea three inflammatory deposits from one half to two millimetres in
diameter; epithelium absent over two of them. Pupil irregularly triangular
in shape, between five and six millimetres wide and entirely closed by a film
except for an aperture upwards. On trans-illumination it appears studded
with fine granules. Tn.

Under treatment a rather rapid improvement occurred. By November
15th the pupillary Alm had greatly shrunken and the corneal infiltrations had
cleared up. On November 21st an increase in the inflammation of the right
eve occurred; and a heemorrhage which remained in the a.c. for twenty-four
hours was noted on November 22nd. Inflammation of the sterno-clavicular
joint appeared November 25th, but improvement in the eye was noted from
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then until December 13th when there appeared, without known external
cause, intense reddening of the conjunctiva, multiple inflammatory deposits
in the cornea, and a cloud in the anterior chamber in front of the pupil of
the right eye. On December 16th some blood was again noticed at the
lower margin of the pupil; the cloud in front of the pupil had thickened to a
film; and the cornea was diffusely clouded and traversed by fine, light-grey,
inflammatory stripes, lying immediately in front of Descemet’'s Membrane.

From December 2oth onwards the severity of the manifestations dimin-
ished. A week later the vision of right eye had risen to 3|6, and the eye
was pale; but the cornea was occupied, downwards and outwards, by opaci-
ties as large as one millimetre, and in the obliquely-oval pupil, six to eight
millimetres large, lay a delicate membrane which had separated itself out-
wards from the iris. In the pupillary area apart from coarser deposits,
numberless dust-like granules were wvisible by reflected light. The poly-
arthritis being also better the patient was discharged though there still
existed slight urethral discharge.

On March 2nd the patient was re-admitted for an iritis of the left eye
which, in spite of treatment, went on to a painful iridocyclitis with obscu-
ration of the fundus and reduction of vision to 3[30. On March 17th a
slight cloudiness of the whole of the left cornea was noted, as well as a
small inflammatory mass below. From March 215t onwards diminution in
the severity of the symptoms occurred; and the patient was discharged on
May 2nd with vision in both eyes equal to 3ls. Apart from a light red and
black mottling of the macular area which had previously been of a uniform
red tint the right eye showed no change from the last note.

In this case, if a preceding conjunctivitis speaks for a secondary
keratitis, the simultaneous outbreak of a multiple corneal affection,
accompanied on one occasion by an iritis and on another by both
metastatic conjunctivitis and iritis, favors strongly a primary
keratitis.

Case 29. (Burchardt®®)—Gonorrheea—Polyarthritis—Metastatic Iritis—Recur-
ring Iritis and Iridocyclitis—Second Gonorrheea, Metastatic Conjuncti-
vitis, Kerato-Iritis, Polyarthritis, Iritis and Keratitis,

A merchant, aged 34, was admitted to the Charité May 12th, 1804. A
gonorrheea acquired in September, 1803, had been followed after fourteen
days by gonorrhceal rheumatism; and in the following October he had had
a double-sided conjunctival inflammation which was cured in a few days.
An inflammation of the iris began in the right eye at the end of October,
1893, and in the left at the end of January, 1804. The attacks lasted respect-
ively four and seven weeks. On May 11th, 1894, the right eye was again
affected by a plastic exudative inflammation of the iris. This time complete
closure of the pupil occurred and an iridectomy was performed on June
11th. A similar operation had been performed on the left eye on June 4th
for glaucoma secondary to the former iritis. On September 6th, the left
eye was again visited by an iridocyclitis which was associated with a fresh
inflammation of the joints and lasted until October 13th. Six days later
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a fresh iridocyclitis occurred on the same side, but this had completely sub-
sided by December 17th, when the patient was discharged with vision on
left and right sides equal respectively to 3|5 and 3|1.5. The patient now
remained healthy for seven months; but returned to the Charité on July
2gth, with a history of probable fresh gonorrheeal infection, of urethral dis-
charge, and of purulent discharge from the eye for eight, five and two days
respectively. Gonococci were found in the pus cells from the conjunctiva
as well as those from the urethra. An outbreak of polyarthritis occurred
on August 2nd, but the conjunctivitis quickly disappeared and the patient
was discharged August 14th, with the urethritis unhealed. Exactly a week
later the patient returned to the Charité on account of a right-sided
iritis and an ulcer 3 mm. large which had developed along with several in-
flammatory infiltrations in the lower outer quadrant of the cornea.
Mercurial inunctions, as well as local treatment, were at once instituted,
but in the following days further small infiltrations appeared in the upper
half and in the lower inner fourth of the right cornea; and in addition
deposits of fine granules were made out on the posterior surface of the cornea
(iritis serosa). In the further course of the disease a polyarthritis broke
out and almost simultaneously from September 2nd onwards left-sided
iritis,  On September 6th, ulcers were noticed in the left cornea, but these
were allayed by the galvano-cautery. Under treatment the corneal and
iritic inflammation subsided and at the patient's exit on October 12th, 1805,
the vision of the left eye equalled 3|3 to 3|25, and that of the right 3|1.75.

In this case although the occurrence of a preceding conjuncti-
vitis with gonococci in the conjunctival discharge favors the view
of a secondary inflammation of the cornea, and the concomitant
iritis may very well have been merely an accompaniment of the
other affection, the subsequent occurrence of rheumatism and of
inflammation of the iris in the other eye and the multiple character
of the keratitis speak for metastasis.

Case 30. (Burchardti®t)—Gonorrhoeea—Plastic Iritis—Keratitis—Arthritis—
Papillo-BRetinitis,

In an eye, affected for about a month by gonorrheeal iritis and for some-
time by papillo-retinitis, three opacities, separated from one another by
narrow light streaks and observable only by strong lateral illumination,
were made out in the pupillary area of the cornea. They were so trans-
parent as to be invisible by trans-illumination and cleared up within six
days.

Arthritis was present also in this case as further proof of sys-
temic infection. The central position of the infiltrations and the
absence of a preceding conjunctivitis would favor rather a
primary origin for the keratitis which may, however, on the other
hand have beecn merely of the nature of a keratitis striata such as
one often observes in cases of iritis.
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Case 31. (Burchardti?4)—Gonorrheea— Iridocyclitis— Polyarthritis— Neuro-
Retinitis—Multiple Keratitis.

About three weeks after a fresh outbreak of iridocyclitis in an eye
affected only a short time previously with this condition, three dense cir-
cumscribed opacities formed to the size of 4.5 mm. in the outer half of the
right cornea with slight cloudiness of the rest of this structure. Two
weeks later the right eve was outwardly quiet, but a small transparent
corneal opacity was present in front of the lower outer margin of the pupil,
and above this were two still more minute opacities which were scarcely
visible by focal illumination.

An extensive polyarthritis in association with the ocular changes
would seem to justify a diagnosis of systemic infection; and, in the
absence of a preceding conjunctivitis, one might with equal right
look upon the keratitis as metastatic in character. For fuller report
of this case see page g8.

Case 32, (Van Moll115) _Gonorrheea—Arthritis—Conjunctivitis—Keratitis.

The patient, a male, affected for two days by a double-sided conjunctivitis
which was complicated by gonorrheea and arthritis of the right knee. The
inflammation, under appropriate treatment, subsided quickly at first and
then more slowly; but the secretion disappeared after some days. The
inflammation of the joints extended, and on the twelfth day of treatment the
eyes became again affected and small corneal “phlyctznen” developed on
both sides. The patient was cured at the end of seven weeks. Cultures
gave several non-pathogenic orgamisms. The *“phylctenen” contained
staphylococei.

The preceding conjunctivitis, which was very likely metastatic
would favor the view of a secondary keratitis; but the symmetrical
character of the corneal affection would point rather to a systemic
origin.

Case 33. (Knapp!1®)—Chronic Urethritis—Gonitis—Metastatic Conjuncti-
vitis—Ulcers of the Cornea.

Knapp's case was presented as one of metastatic conjunctivitis hefore
the New York Academy of Medicine. The patient had suffered from a mild
form of gleet and had developed a gonitis one week previously. There was
no swelling of the lids at any time and at first the secretion in the eyve was
scant and mucoid. There were superficial ulcers of the cornea. Repeated
examinations of the secretion showed gonococci distinct and characteristic.

The details of this case are too few to permit of any definite
conclusions, though the keratitis appears directly or indirectly to
have been associated with a systemic gonorrheea.
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Case 34. (Kurka!'®s)—Gonorrheea—Metastatic Conjunctivitis—Polyarthri-
tis—Iridocyelitis—Keratitis—Neuro-REetinitis.

E. H., aged 22, asserted that he had suffered from acute gonorrheea for
two weeks, and from severe inflammation of both eyes for three days. The
conjunctiva of the lids on both sides was intensely reddened and covered
with mucous secretion. The conjunctiva bulbi was also injected, but the
cornex were normal,  Bacteriological examination of the conjunctival
secretion revealed no gonococel, very few leucocytes, and isolated cocci.

At the end of five days there suddenly appeared a polyarthritis which
lasted until the patient’'s exit two months later. The conjunctival inflam-
mation vigibly improved and was limited on the 12th day of treatment to the
folds of the lower fornix; but at the end of four weeks right-sided iridocy-
clitis suddenly broke out, and soon afterwards there developed in the centre
of the cornea of the left eye a small epithelial defect which was surrounded
by a greyish cloudy ring.

At the patient’s exit, about two months later, the polyarthritis was still
present. The palpebral conjunctiva in both eyes was still moderately
injected, but the conjunctiva bulbi was pale. Right cornea bright, some-
what less transparent than normal and studded in its lower part with fine
deposits.  Anterior chamber deep. TIris greenishly discolored  Pupil
jagged, and the pigment border of the iris adherent to the anterior lens cap-
sule. In the centre of the cornea of the left eye a greyish but not sharply
defined opacity, the size of a head of a pin. The fundus on the right side
was blurred and indistinctly visible. On the left side the retina was slightly
cloudy, the boundaries of the disc indistinct, and the veins markedly filled
and tortuous. R. V.=6l6o; L. V.==6|12.

The metastatic nature of the conjunctivitis in this case is estab-
lished by the bacteriological examination and its association with
polyarthritis. The preceding inflammation of the conjunctiva,
makes it impossible to exclude a secondary infection of the cornea;
but the central position of the epithelial defect and the fact that it
occurred after subsidence of the conjunctivitis and followed close
upon the iridocyclitis would somewhat point to a primary origin,

Case 35. (Apetzi*)—Gonorrhaea—Recurrence after Six Years without Fresh
Infection but with Concomitant Outbreak of Polyarthritis, and Metas-
tatic Conjunctivitis—Relapse of Urethritis, Conjunctivitis and Arthritis
—Subacute Conjunctivitis, Suppurative Kerato-Iritis—Fresh Outbreak
of Urethritis, Arthritis, Keratitis, and Conjunctivo-Iritis—Renewed
Double-Sided Conjunctivitis, Hyper®mia of Iris, and Arthritis—Vitreous
Opacities—Secondary Glaucoma,

The case was that of a medical “ candidat,” who, of his own desire, com-
municated the most exact statements regarding his affection. In July,
1893, he acquired a gonorrheea which confined itself to the urethra and, under
appropriate treatment, was looked upon as fully healed after the beginning
of the following October. The patient had not the slightest idea that the
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urethritis was not fully arrested, because, though the urine was not exam-
ined for gonorrheeal shreds, no symptoms whatever of a chronic gonor-
rheea made themselves manifest, Suddenly, one morning, in the beginning
of November, 18g9, i.e., more than six years later, after an excess in Baccho,
and not, as Apetz was assured in the most positive manner by the col-
leagues of the man who had recently started practice as a physician, after a
preceding coitus, profuse purulent discharge appeared from the urethra, and
the patient experienced on the same day a feeling of “ sand in the eyes,” The
next day a pronounced conjunctivitis with scanty muco-purulent secretion
as well as a spreading polyarthritis broke out. According to the statement
of the physician who treated the patient at this time, it had to do, apart
from an affection of practically all the joints, with a gonorrheeal tendovag-
initis of the dorsum of the right foot. While the conjunctivitis completely
subsided after about eight days’ treatment, the urethral discharge disap-
peared only in the middle of December and the joint affection in May, 1000.
Yet the patient still complained periodically in the beginning of June of
joint-pains especially during changes of weather,

About the middle of July, 1900, sudden discharge again appeared, without
preceding excess in Venere or Baccho, and, simultaeously, renewed, acute,
double-sided conjunctivitis, this time with somewhat more profuse muco-
purulent secretion and rapid involvement of the joints previously affected.
The conjunctivitis again rapidly subsided under treatment; but recurred
before the end of July. At the commencement of August ulcers appeared
in the cornea. These rapidly spread so that the patient consulted Apetz
August 23rd, in the following condition:

The patient’s skin was of a pale color and his nutrition had noticeably
fallen off. Both eyes, but the right more than the left, presented the
appearance of a subacute conjunctivitis. While on the left side the cornea,
iris, etc., appeared intact, and the visual acuity with correction of a 3.5 D.
myopia equalled the normal, the right cornea presented the following pic-
ture: On the temporal, lower, and nasal margins there was a deep ulcer
which took in about two-thirds of the whole circumference and was about
one and a half to two mms, broad. This passed without interruption into
an infiltration almost as broad, which was situated in the upper margin of
the cornea and embraced, in an annular manner with the lower marginal
ulcer, the whole cornea. In the centre, and encroaching more on the lower
half of the cornea, a superficial ulcer of about two and a half mms. diam-
eter was visible with purulently infiltrated margins. The parts of the
cornea still intact were clouded a slight greyish-yellow, so that one still saw
the iris shine through faintly. It appeared hyperzmic and discolored:
while there was present in the bottom of the anterior chamber a lens-shaped
exudate which occupied more than a half of the cavity. Pupil scarcely rec-
cgnizable; some indistinct precipitations on the posterior surface of the
cornea, to a certain extent still transparent. Intraocular tension slightly
increased; ocular tenderness; vision, fingers at nearest distance; no ophthal-
MOSCOPIC VIEW,

In the following eight days, while the peripheral ulcer and the iritis
showed no change and the central uleer and hypopion diminished somewhat
in size, the whole cornea became so clouded that its entire destruction was
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feared. The conjunctival discharge, slight on both sides, disappeared
entirely on the left side in from eight to ten days. From the tenth day on,
the peripheral ulcer became markedly vascularized, especially along its
lower temporal border, and the cornea slowly cleared; but on September
1oth, concomitantly with a fresh outbreak of arthritis and of the urethral
discharge which had been absent since the end of August, two small, new
infiltrations were observed in the cornea, nasalwards from the centre. The
cornea becam