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observation of the blood-vessels may be of value when the blood
itself is altered, and the importance of the avascular cornea for
observation of allerglc phenomena cannot he over-emphasized, as
shown by the work of Rich and Folis, 1940°, whose studies of
allergic phenomena in such tissues led them to believe that sen-
sitization is due to the capillaries at the corneal limbus, not to
corneal tissue per se. In animals previously sensitized, serum
injected into the cornea produced inflammatory changes at the
limbus. If, however, one eye had an artificially vascularized
cornea, serum introduced into the cornea of a sensitized animal
produced a haemorrhagic area within the corneal stroma itself at
the terminus of this acquired vascularization. -

A second case which we observed has a bearing upon the experi-
ments of Rich and Folis.

Mr. J.K,, age 37 years, was first seen at Camp Lee, Virginia, in the Fall of 1944
because of a severe metaherpetic keratitis in the left eye. This was his third
attack. The lesions responded to treatment very slowly, requiring ten weeks of
hospitalization before any permanent improvement was effected. Then he was
. discharged, and returned to duty. He remained free from eye symptoms until two

weeks after vaccination in May, 1947, when the left eye became inflamed and -

painful. Examination revealed an mﬂamed cornea which was at least doubled in
thickness. There was a general greyness over most of the corneal surface. The
conjunctiva was intensely mjected There were many folds in Descemet’s
membrane. The optical section under the narrow beam looked very like a section
through a washboard One vessel ran deeply into the substance of the cornea,
starting at nine o’clock.. At first the activity seemed limited to the corneal substance
just beyond this new vessel. During the acute period the iris could not be seen.
Within the substance of the cornea there were several small infiltrates spindle-
shaped in cross section. The acute,process continued for several weeks, and
gradually subsided. : '

A review of the.literature on post-vaccinial encephalitis indicates
that the allergic theory cannot be lightly dismissed. Putnam?!,
Finley’, Davidoff’, Flexner®, Glanzmann!? and others believe that
post-vaccinial encephalitis is an allergic response, whose incuba-
tion period is definitely related to the exanthem.  The incubation
period may be accelerated, and has been shown to be so in cases
of revaccination. The symptoms of post-vaccinial encephalitis
usually appear on the eleventh day, but in revaccination they may
arise as early as the seventh day. I believe that this incubation
period or interval following inoculation is more lmportant than
the symptomatology greatly stressed in so many writings. The
fact that the patient develops coma, diplopia, nausea, headache,
etc., is not nearly so important as the fact that t-hese symptoms
appear seven, eight, nine, ten or eleven days after vaccination.
Therein. lies the most important single finding in a variegated
disease which for years has been so haffling.

A review of every autopsy available, both of post-vaccinial ence-
phalitis and of the post-exanthematous encephalitides, made it
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clear that one was dealing with the same pathological entity—
whether of post-measles, post-pertussis, post-influenzal or the
other virus diseases common in childhood. It is not difficult to
understand why, for so many years, this problem has been a
baffling one. The neuropathological picture in any of these
diseases cannot be differentiated by the most competent investi-
gator. On the other hand, when one considers the difficulties
- encountered in diverse staining techniques of nerve tissue, one
can understand the variation in the reports of pathological studies
concerning this group of diseases. One striking aspect revealed
by this review of post-vaccinial encephalitis is the close relation-
ship between the exanthematous encephalitides and acute multiple
-sclerosis. There are several ocular observations in support of
this relationship. Thus Von Herrenschwand in 1939%* wrote
about ocular complications in post-vaccinial encephalitis. In 1912
he had reported a case of a six-year-old child who developed a
post-vaccinial bilateral sixth nerve palsy. In his second report
(1939) he listed three new cases, each of which came to autopsy.
The patients were all about eight years old. Encephalitis
occurred seven to ten days after vaccination, and death followed
in two to three weeks. Clinical eye studies were not recorded
in these cases, but autopsies including sections of the eye were
performed with interesting results. In the first case there was
“an internal and external hydrocephalus with recent haemorrhage
below the dura upon each side of the skull. Both trigeminal
nerves and their sheaths were oedematous. The histological
picture suggested an allergic response. A bilateral perineuritis
of the optic nerve was present. The post mortem examination
of the second case was most interesting as regards the ocular
findings. The histopathological picture was an early retrobulbar
neuritis, a condition which rarely comes to autopsy unless death
ensues from some other cause. Von Herrenschwand believed that
the presence of continuous circular lines of connective tissue
within the vein was characteristic of post-vaccinial neuritis, and
from this feature one could rule out other forms of encephalitis.
Perhaps this concept of retrobulbar neuritis as determined by
Von Herrenschwand’s histopathological investigation in cases of
post-vaccinial encephalitis, and the suggestion that we are
dealing with an early allergic response may fit into the picture
portrayed by Benedict? in his studies upon retrobulbar neuritis.
Certainly it is no coincidence that retrobulbar neuritis terminates
as multiple sclerosis (Benedict?), and that multiple sclerosis
. resembles the post-vaccinial encephalitis histopathologically
(Putnam?!).

- Benedict’s work seems further to be substantiated by Adler!,
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in whose series of 100 cases diagnosed as acute encephalitis
of all wvarieties, fifteen per cent. eventually were recog-
nized as multiple sclerosis because of the recurrence of
attacks. Putnam has stated that certain types of encephalo-
myelitis represent the acute.stage of a process which we know
in its chronic relapsing form as multiple sclerosis. The
‘* sheathing” of retinal blood vessels described by Rucker??,
and the studies of Franklin and Brickner!! on vasospasm
associated with multiple sclerosis appear to be two recent con-
tributions to the study of multiple sclerosis which resemble
similar pictures seen in the post-vaccinial ocular syndrome.
There have been several cases observed following vaccination in
which a process akin to ‘‘ sheathing ’’ has been seen in-the fundus
examination. An example of this type of ocular complication
is the following: M.H., a 24-year-old male, was in apparently
excellent health when he was’ re-vaccinated against smallpox.
On awakening 21 days after vaccination he noted blurred vision
more obtrusive in the right than in the left eye. Since he was
unable to continue his clerical work, he consulted an ophthal-
mologist, who found the vision to be 20/50 in the right eye and
20/40 in the left eye. There was a mild bilateral rmacular
oedema and a suggestion of general perivascular bifurcational
constriction. The eye became worse in the next three days.
Examined on the twenty-fourth post-vaccinial day, vision was
20/70 in each eye. At this time the macular oedema and peri-
vascular sheathing were pronounced. Under vaso-dilators,
atropine and rest there was gradual disappearance of the oedema,
and return of vision to normal. Aetiological investigation
revealed nothing abnormal. Franklin and Brickner in the above-
mentioned paper have referred to the recent work of Zeligs’Z8
in which macular oedema in young marines producing the
characteristic ‘‘central serous retinopathy’’ is attributed to
emotional tension with subsequent vasospasm. Franklin and
Brickner state that ‘‘ such tension has a profound and precipi-
“tating effect in cases of multiple sclerosis, as has been pointed
out by several observers,”’. I have listed five cases of the above
syndrome, each coming on within a definite period following
vaccination. Two of these cases were reported before the New
York Society for Clinical Ophthalmology in May of 1947 and
are summarized herein :—

Case 1—(a) Mr M.C.; a 38-year-old radio mechanic considered himself to be
in good health. He had had no physical ailments for several years. There was
no hlstory of allergy either immediate or remote, nor of vasoneurosxs, nervous
tension nor other features associated with vasospasm. The panent did not smoke.
On awakening three days after being vaccinated, he observed in front of his left
eye a spot which was more noticeable when he gazed upon a white background.

N
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’Examlnatlon revealed a characteristic central serous retinopathic lesion. Phyélcal
examination including blood pressure studies were normal. The lesion cleared
completely in three weeks. There was a central scotoma.

Case 2—(b) J.G., male jeweller aged 38 years, developed a spot before his left
eye ten days after vaccination. The vision was only slightly impaired, so that he
paid little attention to this impediment except when he attempted to use his
jeweller’s loupe.” Then he found that he could not see an object unless ‘he gazed
at it eccentrically. When examined three weeks after vaoclnatlon, he was found to
have a typical central serous retinitis, which cleared in three weeks, This patient
had a mild hypertension. He has been under observation for the past twelve years
and has hitherto never had any similar ocular condition.

The most dramatic cases in the post-vaccinial ocular syndrome
are those of central serous retinopathy, for here the eye grounds
reflect the process going on within the brain. Since post-
vaccinial encephalitis has been shown to be limited to the vascular
structures, and since central serous retinopathy is a condition in
which the tiny macular twigs are involved with passage of fluid
into the macula, it seems that in this region one can obtain a
clue to certain phenomena arising in the brain. Since this area
is vulnerable, the patient too will early be aware of involvement.

The classification of multiple sclerosis within the demyelinating
diseases, the vascular distribution, the recognition of an hyper-
allergic theory to account for the demyelinating diseases, and the
unification of the pathology of the demyelinating diseases
(Ferraro®) would seem to express a further relationship between
post-vaccinial encephalitis and multiple sclerosis. Anaother case
which shows at least a questionable relationship to multiple
sclerosis is the following: L.D., adult male age 39, was
re-vaccinated in May, 1947. Ten days after vaccination he
developed an unsteadiness and a slight swaying to his left side.
On the fourteenth day a small central scotoma was present in
the right eye. He was found also to have an acute labyrinthitis.
Symptoms cleared rapidly in four weeks. Upon neurological
consultation he was advised that he might be suffering from
acute multiple sclerosis.

In a recent experimental study Morrison!® has produced

Vencephalomyelitis in animals through the use of homologous .

antigen. He has speculated upon the possibility of a lipoid
antigen resulting from demyelination which could produce such
conditions as multiple sclerosis and other demyelinating diseases.
His studies substantiate the work of Putnam and of Ferraro, who
have repeatedly maintained that the type of lesion one sees in
the demyelinating diseases depends to some extent at least on
the age of the pathological process. Morrison emphasizes the
similarity which exists between the demyelinating diseases and
the pathological picture in his experimental encephalomyelitis,
which reaction is based upon an immunological response.
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Autopsy displayed definite arterial occlusion in some of the
animals—a controversial point mentioned by Greenfield!® and
Grinker®. If medullation is of great importance in this immuno-
logical study, perhaps careful observation could be made upon
patients who have medullated optic nerves visible ophthalmo-
scopically, and upon animals with a normal medullation in the
fundi.

During the recent episode of mass vaccination in and about
New York City, I observed many vaccinated patients and
have had several physicians inform me of various complications
following vaccination. There is no doubt that a great many
symptoms which follow vaccination are ‘‘ flare-ups’’ of dormant
conditions. This apparent ‘‘ light-up” of a so-called dormant
condition was the most frequently observed of the ocular compli-
cations. Usually there was a healed choroidal lesion which
appeared to spring into activity after vaccination. Variation in
the onset of the symptoms can be explained by the location of
the lesion, especially in respect of its proximity to the macula,
and by the degree of exudation. The following cases exemplify
this variety of ocular complication :—

Case 1—Miss P., age 23 years, was vaccinated on May 18 in routine fashion.
On May 30 she noticed in front of her left eye several large opacities, which
became much more pronounced in the bright sunlight, or when she looked at a
white background. At first there was only a slight blur, but within three days
vision was reduced to counting of fingers. The patient was admitted to the Newark
Eye and Ear Infirmary, where all routine studies proved to be negative. These
included Wassermann test, urine, Mantoux (1:1,000,000 to 1:10,000 dilution),
sinus studies and chest X-ray. Past history revealed chicken-pox, measles and
whooping cough, all before the age of five years and all mild in character. There
were no complications of these illnesses. The patient had never had any serious
diseases and this hospitalization was her first. There was no family history of
allergy and the patient had never had any indications of allergic reactions. She
was first vaccinated at the age of one, with a normal response. Examination of
this girl’s eyes disclosed vision of fingers only in the left eye. The pupil was widely

dilated; there were many large scattered precipitates on the back of the cornea.
The vitreous contained many large greyish opacities, some globular in shape, others

resembling large strands. These vitreous opacities were especially thick in the

region of, or just anterior to, a large yellowish grey choroiditic patch about three
disc-diameters in size. This exudate was quite recent, with edges still not healed
and still non-pigmented.  Although it was difficult to see through the turbid
vitreous, particularly in this region, yet this lesion could be-seen just a little beyond
an old upper nasal choroiditic. patch heavily pigmented and completely healed. The
disc appeared normal, although it could not be seen clearly.

Case 2—Mrs. R., age 29 years, was moderately myopic. She had had annual
refractions by a well-known ophthalmologist in New York City. Vision had always
been normal with her glasses. Physical examination performed after the birth of
her second child and three months before the onset of her present eye complaint
indicated that there were no abnormalities. About twenty days after an uneventful
re-vaccination the patient complained of small spots in front of her left eye. These
gradually became more pronounced, leading to further visual obscuration. In
about three days the vision was reduced to fingers at four feet.

At the initial examination the left eye wasseen to have a severe choroido-retinitis
with many large and small corneal precipitates, a turbid vitreous and a large
choroiditic patch of recent origin and extremely exudative, in the upper nasal
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quadrant. A small haemorrhage was adjacent. Near this new lesion were several
smaller old, pigmented choroiditic patches all crowded along the path of the
same blood-vessel. Under atropine, compresses, vaso-dilators and rest no appreci-
able improvement was noted in the next few weeks. The systemic investigation
showed no aetiological factor, the following laboratory studies being reported upon
as within normal limits: (1) Blood Count, (2) Blood sedimentation rate, (3) Blood
chemistry, (4) Urinalysis, (5) Mantoux test 1:1,000 dilution, (6) Wassermann and
Kahn, (7) X-ray of chest.

This group of cases illustrating a ‘‘light-up’ of previously
existing conditions need not necessarily be restricted to the eye.
During the period of vaccination referred to in the above para-
graph, complications following vaccination were seen in all of
the specialities. The symptomatology in these specialities has
been as variegated as are the symptoms and signs in post-
vaccinial encephalitis, and, as in post-vaccinial encephalitis, this
variegation should be considered of importance. As in the
ophthalmic complications, the important factor is the appearance
of symptoms at a specific time interval, namely, seven to twelve
days. Thus the appearance of complications elsewhere in the
body after the same interval should be regarded with significance.
If one only remembers that the patient has been vaccinated, and
seven days later he blossoms forth with-an ocular complication,
then that ocular complication is a product of the vaccination. The
nature of the ocular complication is of no importance, from the
aetiological point of view. This same principle applies to
diseases of other organs.

As mentioned previously, it has been shown that the patho-
logical picture of post-vaccinial encephalitis and the encephalitis

of the acute exanthamata are identical. Krieder!s, in experiments

and in autopsy studies in measles, has shown a perivascular lesion
consisting of a thrombus formation, which explains the nature
of the lesion. The participation of the central nervous system

in uncomplicated measles is almost constant. The cerebral -

symptoms of ‘'measles, such as the changing uneasy capricious
_ disposition, -etc., are seldom considered neurologically. A
meningo-encephalitic reaction is frequently seen, but these
symptoms vanish very rapidly and are only lightly regarded.
Wohlwill?¢ has uncovered many lesions of the central nervous
system, although encephalitic symptoms were masked during the
course of the measles pneumonia. These changes were found at
autopsy studies on patients who died of measles pneumonia. It
has also been shown that in many cases of post-vaccinial encepha-
litis the lungs showed bronchial pneumonia of a type similar to
that of the measles pneumonia. Parker Heath!*] in reporting
upon a case of measles encephalitis, described an ophthalmo-
scopic picture resembling. embolism of the central retinal artery.
Because of the significance of this case I am repeating the report
in some detail :— '
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Clinical History.—].P., a boy of Italian parentage, aged 6 years, had developed
measles eleven days before admission. There was a rash, and then convalescence,
Blindness developed on the eleventh day after the onset of measles.

Eye Examination.—Ophthalmoscopic examination showed in the right eye a
distinct pallor of the nerve head, and a loss of capillary colour, without loss of
substance. 'The most extraordinary picture was seen in the arteries, which were
reduced to threads, and were carrying little or no blood. The veins were dark in
colour, and reduced in calibre throughout, but relative to the arteries were engorged.
The entire retina showed loss of transparency not associated with haemorrhage or
exudation. The foveal reflex appeared a deep red, somewhat diffuse, through a
more exaggerated overlying non-transparent retina. The left eye presented
essentially the same picture. Appearances resembled bilateral embolism of the
central arteries. On the seventh day the patient’s eyes responded to light stimuli
for a short interval. On the tenth day the child suddenly -announced that he
could see. The fundi showed more filling of the arteries.

Since the pathology of post-measles and post-vaccinial encepha-
litis have been shown to be identical, it may be assumed that
the histopathological picture found in Von Herrenschwand’s
second case could possibly produce a variation of the fundus
picture seen in Heath’s case. Heath’s patient revealed an eye
condition which was bilateral, oedematous, transitory, reversible
and in several other features characteristic of allergy. The
fundus pjicture may have been modified by the pressure exerted
by fluid in the tissue spaces. The arterial thinning was related
to this extra-arterial pressure, whereas the intra-arterial pressure
likewise was unusually low, since the systemic diastolic blood
pressure was reported as 40 or less. _

Heath, in his statement, ‘‘ It is very unlikely that an oppor-
tunity will ever arise for an anatomical study of a similar case,’’
probably would be very interested in the ‘post mortem report of
Von Herrenschwand’s case number two. It appears that,
although Heath does not claim an allergic basis for this case
report, yet the stressing of localized oedema as the dominant
sign points toward such a concept. Furthermore, it would appear
that the acute retinal oedema and other vascular changes in the
retina in Heath’s case, and the retrobulbar pictire in Von
Herrenschwand’s case may be similar in nature to the acute peri-
vascular pathology of encephalitis, if we make proper anatomical
allowances. The similarity of the ocular picture shown above
lends more significance to many transitory ocular symptoms
casually mentioned in measles encephalomyelitis.  These
symptoms should be considered more gravely since Ford!® has
shown that recovery from measles encephalomyelitis is not nearly
as complete as we have believed, and that sequels may arise
several years later.

It is the purpose of this paper to show that ocular complications
developing within a specific period after vaccination are part of
a post-vaccinial ocular syndrome. That such a relationship may
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exist in other organs is also hinted at. It would seem, therefore,

to bé worth while to ifivestigate the state of the host a little more

intently before performing vaccination.
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THE TREATMENT OF HYPOPYON ULCER
OF THE CORNEA

BY
E. H. CAMERON
EDINBURGH
THE problem of the infected corneal ulcer in miners has for many

years been a serious one in Edinburgh and has been a cause of
considerable loss of vision and working capacity. About forty

thousarid miners are énip'loyed in the Lothians and Fife, and.

the great majority of the eye injuries which occur among them
are treated in the Eye Department of the Royal Infirmary. For
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