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SYNOPSIS

The author points out that while previously only follicular
conjunctivitis of the inclusion or swimming-pool type, and of the
Beal type, was classified as " acute follicular conjunctivitis ", it is
now necessary to enlarge this group to include at least four other
clinical or etiological entities: epidemic keratoconjunctivitis, acute
herpetic keratoconjunctivitis, Newcastle disease conjunctivitis, and
pharyngoconjunctival fever. The author then defines and describes
chronic follicular conjunctivitis, toxic follicular conjunctivitis
(molluscum contagiosum) and folliculosis.

Follicular hypertrophy of the conjunctiva is in general a virus manifesta-
tion. All the recognized etiological entities of follicular conjunctivitis are
caused by viruses. There are still a number of types, such as the Beal type
and chronic follicular conjunctivitis, whose etiology has not yet been
determined, but it seems increasingly likely that these too will eventually
be established as viral diseases.

Certain chemicals and toxins can of course also induce fol1'cular hyper-
trophy. The best example is the so-called " eserine catarrh". This is a
chronic follicular conjunctivitis which can even develop scar formation
and pannus in certain susceptible individuals that have been subjected to
prolonged use of the drug. Although this effect has been considered allergic
by some observers, it is, in the author's opinion, a toxic phenomenon since
in no case has there been an associated conjunctival eosinophilia. Other
chemicals, such as di-isopropyl fluoro-phosphate (DFP) and pilocarpine,
can produce a milder but similar follicular effect.

In this connexion, it is interesting to refer to the studies of Mitsui and
co-workers 18 who apparently produced a follicular hypertrophy in human
volunteers by instilling material from trachomatous tissues that had been
freed from virus by filtration. Bacterial toxins in general do not have this
follicle-stimulating effect. We have had considerable personal experience
with the instillation of staphylococcic toxins into the conjunctival sacs of
human volunteers and in no instance have observed the development of
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follicles. In children with so-called " adenoid diathesis ", however, we feel
that secondary bacterial infection has a tendency to exaggerate the follicular
hypertrophy. Folliculosis, or follicular hypertrophy in the absence of
inflammation, has generally been considered as part of such a lymphoid
diathesis and not as an actual infection, but in view of the recovery of the
adenoidal-pharyngeal-conjunctival (adeno) viruses'5 from hypertrophied
tonsillar tissue in children, one must consider the possibility that viruses
may eventually be recovered from, and even be found to be concerned
with, folliculosis. In any event, folliculosis is a condition clearly demanding
further analysis.

It is interesting that not all viruses stimulate the formation of follicular
hypertrophy. The conjunctivitides commonly associated with measles and
the common cold have, in our experience, never been follicular in type.
We have now seen a number of cases of conjunctivitis associated with lid
margin vaccinia produced by accidental inoculation, and in no instance
has this conjunctival reaction been follicular, nor has follicular hypertrophy
been reported in connexion with the keratoconjunctivitis of smallpox.
Unlike molluscum contagiosum, verruca of the lid margins does not
produce follicular hypertrophy; even when the lesion is on the conjunctiva,
a papilloma develops rather than follicular hypertrophy. In the chronic
cicatrizing disease, lymphogranuloma venereum conjunctivitis, follicular
hypertrophy was not a feature of the single case of primary ocular infection
the author has observed nor has it been described in connexion with other
cases reported in the literature.

It is of interest also that the conjunctiva of the newborn seems to be
unable to produce follicles before two or three months of age. This is well
illustrated by the behaviour of inclusion conjunctivitis in the newborn.
If this disease, which is a papillary conjunctivitis, remains active and
untreated longer than three months, a rather marked follicular hypertrophy
may develop; if the disease is contracted after infancy, follicular hypertrophy
is its most characteristic feature.

There has been some attempt in the literature to incriminate allergy as
a cause of follicular hypertrophy, but in our experience neither bacterial
allergy nor ordinary protein allergy has seemed to have any follicle-stimulat-
ing effect. In a now rather large series of cases of phlyctenulosis, for
example, the author has never been able to find any evidence of follicular
hypertrophy. In cases with pre-existing folliculosis, follicles may be present
during a phlyctenulosis attack, but we feel sure that they are not part of
the phlyctenular disease. In examples of bacterial allergy other than
phlyctenulosis due to tuberculosis, the author has failed also to detect any
follicle-stimulating effect. The giant papillae of vernal catarrh are often
mistakenly called follicles but histologically they bear no resemblance to
lymphoid follicles. Papillary hypertrophy is also the principal feature of
contact allergies and allergies due to such drugs as atropine; follicular
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hypertrophy does not seem to be stimulated even in children with pre-
existing folliculosis.

The follicle-stimulating substance in viral disease must be soluble in
nature since it passes through the epithelium into the subepithelial tissues
in such viral diseases as trachoma, inclusion conjunctivitis, and molluscum
contagiosum in which the virus itself is localized to the epithelium. If the
viral stimulus is of low intensity, follicular hypertrophy is the chief con-
junctival reaction, but if the stimulus is intense, papillary hypertrophy
accompanies the follicle formation, and if it is very intense, conjunctival
pseudomembranes or even true membranes may result, e.g., in epidemic
keratoconjunctivitis. In all types of follicular conjunctivitis and in folli-
culosis and trachoma, the histological nature of the follicles is identical,
but the prominent degenerative changes in the follicle of trachoma differ-
entiate it from all non-trachomatous follicles. The typically soft, easily
expressible, so-called " sago-grain follicles " of trachoma contain numerous
macrophages (Leber cells) and fragmented cells with bare nuclei.32

The monograph of Victor Morax, entitled " Les conjonctivites folli-
culaires ",20 published in 1933, remains the classical study of follicular
conjunctivitis. At the time it was written, classification had to be made
almost entirely on a clinical basis, but with advances in viral research,
etiological classification is now a possibility. The use of a combination of
clinical and etiological criteria seems more suitable at the present time,
however. In spite of our increased knowledge of etiology, clinical criteria
do have a certain value in differentiating the various types of chronic
follicular disease of indefinite duration exemplified by molluscum conta-
giosum conjunctivitis, from the acute, short-duration types such as that
produced by Newcastle disease virus.

Acute Follicular Conjunctivitis

In the monograph by Morax, only follicular conjunctivitis of the
inclusion or swimming-pool type, and of the Beal type, were classified as
acute follicular conjunctivitis. It is now necessary greatly to enlarge this
group. Swimming-pool conjunctivitis, which is better called "inclusion
conjunctivitis ", is still the best example of this type of acute disease, but
at least five other clinical or etiological entities must now be classified with
it. In addition to the Beal type, these include epidemic keratoconjunctivitis,
acute herpetic keratoconjunctivitis, Newcastle disease conjunctivitis, and
pharyngoconjunctival fever.

Inclusion conjunctivitis

The wide-spread use of the sulfonamides and broad-spectrum antibiotics
is probably responsible for the marked reduction in the incidence of inclusion

8
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conjunctivitis. Epidemics derived from swimming pools are now hardly
ever seen, and it is not beyond the realm of possibility that this clinical and
etiological entity may eventually become extinct.

The disease is characterized by an acute or subacute onset. The incuba-
tion period, deduced from data on experimental inoculations, is generally
seven days, never less than five days, and almost never longer than ten
days. If the onset is particularly acute, as may be the case in experimental
inoculations, papillary hypertrophy may temporarily mask the follicular
hypertrophy. Transient pseudo-membranes are occasionally seen in the
newborn if the disease is hyperacute but are very rare in adult cases. The
exudate may be moderately abundant and at onset is composed principally
of neutrophils. In the more chronic phases of the disease, mononuclear
cells become more prominent but neutrophils are always present in signi-
ficant numbers. The inclusion bodies may be relatively abundant at onset
but usually become progressively difficult to find. They are always more
abundant in scrapings from the conjunctiva of the lower tarsus and fornix
than in scrapings from the conjunctiva of the upper tarsus or fornix, and
the follicular hypertrophy is always more prominent in the conjunctiva of
the lower lid than in that of the upper. This localization constitutes an
important difference between inclusion conjunctivitis and trachoma.
Corneal involvement does not occur. A palpable but non-tender pre-
auricular node is characteristic of the acute phase.

Inclusion conjunctivitis virus is transferred to the conjunctiva either
through the water of swimming pools or by the fingers, the latter in the
case of autotransfer or accidental transfer to mothers or nurses taking care
of babies with inclusion blennorrhea, the newborn form of the disease
which is not considered here because of its lack of follicles. Untreated
cases heal spontaneously in from three months to a year or longer. The
more acute the disease the shorter the clinical course. The virus is responsive
to therapy with sulfonamides or the broad- and medium-spectrum anti-
biotics but is only slightly affected by penicillin. Unlike trachoma, the
disease can usually be cured by a week's therapy. Topical therapy is
almost uniformly successful if the preparation is properly administered;
only exceptionally does a case require systemic therapy.

Inclusion conjunctivitis has a certain relationship with occupation,34
many cases occurring in urologists, gynaecologists, and obstetricians exposed
to secretions from the genito-urinary tract. The primary source of the infec-
tion is a benign, almost subclinical venereal disease that produces a mild, self-
limited, non-gonococcic urethritis in the male, and a very mild cervicitis,
involving the external os, in the female. The infection is readily trans-
missible from man to man and to monkeys and apes. In these animals, it
closely resembles the human disease but is difficult to distinguish from
experimental trachoma which in monkeys and apes does not develop the
pannus and scarring that are diagnostic in the human.33
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It is of interest that Ormsby and associates 24 were able to reactivate
subsiding cases by the use of cortisone applied topically. In these relapses,
inclusions again became abundant. One attack of the disease does not
produce immunity but there is apparently a weak serological response since
complement-fixing bodies for the psittacosis-lymphogranuloma group have
been demonstrated.25

Acute follicular conjunctivitis, type Beal

This clinical entity, so named by Morax, was first defined by Beal 4
in 1907 in his report of an epidemic in Paris. He noted that the disease
affected adults particularly, more rarely adolescents, and exceptionally
infants. In 1935, the author reported an epidemic of the same condition
that occurred in Iowa 30 and noted the mononuclear character of the
scanty exudate, the non-transmissibility of the disease to animals, and the
lack of associated bacteria.

Beal's conjunctivitis is frequently unilateral at onset. Follicular hyper-
trophy develops rapidly. Pre-auricular adenopathy is a constant feature
but the glands are never grossly visible as in epidemic keratoconjunctivitis.
Secretion is scanty and neither corneal involvement nor pseudomembrane-
or membrane-formation have ever been described. The follicular hyper-
trophy involves primarily the conjunctiva of the lower fornix and lower
palpebral area. Symptoms are mild and the disease runs a short course,
usually of about 12 days but exceptionally of three or four weeks. It has
been unassociated with any systemic signs of disease in cases seen by the
author and in this respect differs sharply from pharyngoconjunctival fever.
It is seen more frequently in the summer months, and in the USA trans-
mission by swimming pools has been noted. In cases of moderate intensity,
follicular hypertrophy is particularly striking, but in severe cases papillary
hypertrophy can occasionally mask the follicles.

The Beal type of conjunctivitis can be readily differentiated from all
other types of acute follicular conjunctivitis except that due to Newcastle
disease virus. In clinical appearance and course these two diseases are to
all appearances identical, but in Newcastle disease there is sure to be a
history of contact with infected fowl or with laboratory strains of Newcastle
virus.

Although the Beal disease occurs in epidemic form, and cases of familial
transfer have been observed, it is not highly communicable except in
swimming pools. Secondary infection is unknown. Experimental transmis-
sion from man to man has been made but the disease has no effect on
monkeys or on any of the laboratory animals. It is most certainly of viral
origin but the nature of the virus has not yet been defined. It has been sug-
gested that the Beal entity may be one of the group of conjunctivitides
caused by the adeno-viruses but at the moment no conclusion can be reached
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on this point. However, a review of Be'al's original article reveals that signs
of systemic disease, described as grippal with coryza (15 cases) and acute
tonsillitis (3 cases), occurred in 18 of 65 cases. These associated systemic
signs certainly lend support to the hypothesis that Beal may have been
dealing with pharyngoconjunctival fever. Until a definite statement can
be made, however, it seems legitimate to maintain Beal's conjunctivitis as
a distinct clinical entity.

Epidemic keratoconjunctivitis

The next most important type of acute follicular conjunctivitis is epidemic
keratoconjunctivitis, a disease which appears typically in the acute follicular
form but can also be, in its most severe stage, a pseudomembranous or
membranous conjunctivitis. Follicular hypertrophy is a constant feature,
however, even though the follicles may be masked by accompanying
papillary hypertrophy. The disease characteristically has an acute phase of
several weeks' duration whose most conspicuous feature is a pre-auricular
and sometimes submaxillary adenopathy. In contrast to the mild adeno-
pathy of inclusion conjunctivitis, the gland in this disease may be tender
and grossly visible, although never as much so as in the Parinaud type of
oculoglandular disease.

The disease is characterized by a rapidly developing conjunctivitis with
marked inflammatory symptoms but scanty exudate. This is followed after
from seven to ten days by a corneal phase in which subepithelial, coin-like
opacities, some of which may be grossly visible, are characteristic and dia-
gnostic (seer figure opposite). Although it may be preceded by minor epithelial
changes, the characteristic subepithelial keratitis comes on suddenly with
severe photophobia. The conjunctival signs gradually diminish but the
corneal opacities may persist for many months or even years before they
finally disappear. The scanty secretion contains typically a large number of
monocytes and lymphocytes. Neutrophils are extremely uncommon except
in the very cases with secondary bacterial infection, or in the less rare cases
with pseudomembranes or membranes. That cases without subepithelial
opacities can occur is generally recognized, but in view of the multiplicity
of viral affections of the eye that could appear in a community concurrently
with epidemic keratoconjunctivitis, all such cases should be subjected to
the most careful laboratory evaluation.

The cause of the disease is most certainly a virus but the virus isolated
by Sanders & Alexander 27 in 1942 was lost during the war. Several recent
claims 1,13,23,26,28 have been made for virus isolations but their significance
is still pending. The keratoconjunctivitis group at the University of Cali-
fornia Medical School, headed by Dr Ernest Jawetz,16 has isolated from a
single case of the disease an adenovirus that has been designated as Type 8
by Huebner (personal communication) of the National Institutes of
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TYPICAL SUBEPITHELIAL OPACITIES OF EPIDEMIC KERATOCONJUNCTIVITIS

Health, Bethesda, Md. This virus seems to be serologically related 17 to the
epidemic keratoconjunctivitis that has occurred in different parts of the
USA and has produced in 3 of 5 volunteers, inoculated experimentally,
the clinical picture of epidemic keratoconjunctivitis (Mitsui et al. 1.9). Other
claims of isolations have been made by investigators in Turkey, Japan and
Germany.

At the present time, however, an etiological diagnosis is not possible
and identification must be made entirely on clinical grounds. The disease
is often diagnosed on presumptive evidence when it occurs in epidemic
form, but individual cases must be identified on the. basis of the characteristic
subepithelial corneal infiltrates. Cases without these characteristic opacities
cannot be diagnosed unequivocally. The conjunctival signs, for example,
may be almost identical with those of acute primary herpetic kerato-
conjunctivitis. The corneal lesions of these two conditions are readily
differentiable, however; the characteristic subepithelial opacities of epidemic
keratoconjunctivitis are not seen in acute herpetic keratoconjunctivitis in
which the corneal lesions are at first always epithelial.

In spite of the lack of an established etiological agent, it can be con-
cluded that this disease is a distinct clinical entity with a characteristic
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clinical course. An important feature is its occurrence in epidemitc form.
It is an unfortunate fact that many of the epidemics 31 have started in
dispensaries and medical offices with passage of the virus from doctor to
nurse and from patient to patient by means of contaminated solutions,
fingers, tonometers, etc. The disease first appeared in the USA 14 in 1941
when it was transferred from the Orient by way of the Hawaiian Islands.
It appears now to have been distributed rather generally throughout the
world. A feature of the disease in the USA has been the relative absence of
secondary bacterial infection, but in other parts of the world it has ap-
parently been associated with other infections, particularly trachoma and
the acute ophthalmias.

Acute herpetic keratoconjunctivitis

This severe disease is seen most often in young children; occasionally in
young adults, seldom if ever in the middle-aged. It occurs as the individual's
primary manifestation of herpes simplex virus infection. The history
frequently reveals that a few days prior to the onset one of the parents or
relatives had " fever blisters ". The keratoconjunctivitis is comparable in
every way to the more common acute stomatitis which is ordinarily the
initial sign of herpetic infection. Occasionally, the conjunctivitis occurs
simultaneously with stomatitis, or it may be associated with herpetic lesions
of the eye-lid or face. It is invariably a manifestation of a primary infection,
however; recurrent exacerbations of herpes simplex infections of the eye
usually spare the conjunctiva and at most there is only a conjunctival
hyperoemia without exudation.

As previously mentioned, acute herpetic keratoconjunctivitis can simul-
ate, at least in its early phases, all the conjunctival changes of epidemic
keratoconjunctivitis, especially the intense follicular hypertrophy, and may
show the same swelling of the regional lymph glands. As in epidemic
keratoconjunctivitis, papillary hypertrophy and pseudomembrane formation
can in severe cases mask the follicles. The cornea and conjunctiva are
usually involved simultaneously, the epithelial keratitis appearing in various
forms but most commonly as round opacities which later coalesce to form
dendritic figures. The dentritic figures tend to heal spontaneously but always
with scar formation. Unlike the opacities of epidemic keratoconjunctivitis
which disappear eventually, the scars of herpetic keratoconjunctivitis are
permanent. As in epidemic keratoconjunctivitis, secretion is scanty and
composed almost entirely of mononuclear cells except in the rare cases
that are secondarily infected or develop pseudomembranes or membranes;
in these, neutrophils become prominent.

Herpes simplex virus is readily isolated from this form of the disease by
transfer of secretion or scrapings to the rabbit cornea, to the chorio-allantoic
membrane of the developing chick embryo, or to suitable tissue culture cells
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such as HeLa carcinoma cells. Sera from patients with the disease contain
no herpes neutralizing antibodies in the acute phase and a rising titre of
neutralizing antibodies during the convalescent phase. Unlike epidemic
keratoconjunctivitis, this disease has not been reported in epidemic form,
and transmission in doctors' offices, dispensaries, etc., has apparently not
occurred. There are a few reports in the literature of occasional transmis-
sions from patient to patient in minor childhood epidemics but the data
have not been well documented.

Newcastle disease conjunctivitis

Newcastle disease was originally described by Doyle 11 in 1927 as a
viral infection of fowl. It was characterized by a pneumo-encephalitis with
associated gastro-intestinal disease and led to respiratory distress and death
in a high percentage of infected birds. The first proved human infection was
reported by Burnet 7 in 1943 and consisted of a follicular conjunctivitis of
an acute type without involvement of the cornea. Many cases have since
been reported, particularly in chicken handlers, poultry raisers, and veteri-
narians exposed to the animal disease. In 1952 Nelson et al.21 reported that
40 of 90 workers on an eviscerating line in a chicken cannery contracted
the disease.

This conjunctival disease is characteristically unilateral, follicular, and
associated with pre-auricular lymphadenopathy in about half the cases.
The exudate is minimal, pseudomembranes have not been observed, and
recovery takes place within a week or ten days. Conjunctival scrapings
contain a predominance of mononuclear cells. The conjunctivitis is the
sole manifestation of the disease in man.

The virus is of medium size, grows well in all tissues of the chick embryo,
produces haemagglutination of chick and other erythrocytes, and is cyto-
pathic in tissue culture. After infection, most patients develop complement-
fixing and haemagglutination-inhibiting antibodies, but in some instances
there is no antibody response whatever. Diagnosis is usually based on the
characteristic follicular appearance, the short duration, and the patient's
history of exposure to infected chickens or to virus in the laboratory. The
virus can be isolated easily on the chorio-allantois, however, so that an
etiological diagnosis can readily be established. In view of its extreme
mildness in man and the lack of complications, this disease may be regarded
as of minor importance compared with epidemic keratoconjunctivitis or
acute herpetic keratoconjunctivitis.

Pharyngoconjunctival fever

The most recently discovered type of acute follicular conjunctivitis is
that now known as " pharyngoconjunctival fever " 5 because of the associa-
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tion of a follicular conjunctivitis with pharyngitis and fever. This disease,
which has been defined by Huebner and his associates at the National
Institutes of Health, is now known from serological studies to be identical
with the type of acute follicular conjunctivitis originally designated by
Cockburn 8,10 as " Greeley conjunctivitis " for the town of Greeley,
Colorado, where the epidemic observed by him occurred. It appears
chiefly in children in epidemic form and is known to have been transmitted
in swimming pools. Some direct transmission has also occurred between
infected children and other members of their households. Most recorded
epidemics have developed in the fall of the year like the epidemics of polio-
myelitis.

The cause of this newly described entity is a virus of the adenovirus
group. Type 3 adenovirus seems usually to be the cause although other
immunological types occasionally produce a similar manifestation. The
virus is non-pathogenic for any of the ordinary laboratory animals but will
produce the typical disease in human volunteers (Huebner et al. 15). Monkeys
apparently develop a subclinical infection since neutralizing antibodies can
be demonstrated after inoculation. The virus produces a typical cytopathic
effect on tissue culture cells, e.g., the HeLa carcinoma cell which is the one
that has been most commonly inoculated. Neutralizing and complement-
fixing antibodies develop during the course of the disease and a rising titre of
antibodies during convalescence is diagnostic. The neutralizing antibodies
are specific for the immunological types but the complement-fixing anti-
bodies are only group-specific.

Diagnosis is often presumed on clinical grounds but can be established
certainly only if the virus can be isolated or a rising titre of neutralizing
antibodies demonstrated. The disease has not yet been recognized in other
countries but epidemics have occurred in various parts of the USA, including
the District of Columbia, Maryland, Missouri, Colorado, Utah, and
California.

Chronic Follicular Conjunctivitis
Chronic follicular conjunctivitis, known also as "orphan's conjunc-

tivitis" because of its occurrence in children in institutions, is a clinical
entity whose etiology has not yet been established. It is not transmissible to
experimental animals but has been transferred to human volunteers.

Axenfeld first defined this clinical entity in his textbook on microbiology
of the eye 2 and later described it in some detail in his monograph on the
etiology of trachoma.3 He noted that the majority of the children in the
orphan asylum at Marbourg had a follicular conjunctivitis, almost symptom-
less but characterized by a very marked follicular hypertrophy, most
prominent in the fornices. Cultures and scrapings contained no micro-
organisms. Axenfeld excised a follicle and placed it in his own left eye in
the inferior cul-de-sac. Ten days later a follicular conjunctivitis developed
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insidiously and after three weeks had involved the entire conjunctiva and
extended to the right eye. It was almost symptomless except for an occa-
sional sensation of foreign body and of heaviness of the lids, particularly
after close work. It remained at the same level of intensity for many months
but then slowly regressed, healing entirely without sequelae in a year and a
half. The corneas were never involved. The disease of the children in the
orphan asylum also regressed without leaving any trace, but in some cases
it lasted for more than two years.

In 1911, Taborisky 29 made some observations on the same disease. He
transferred material from a 7-year-old girl who had had the disease for two
or three years to two children who had previously been inoculated unsuccess-
fully with material from conjunctival folliculosis. A follicular disease with
mild inflammatory signs developed in both children. The follicular hyper-
trophy extended to all parts of the conjunctiva, including the tarsal con-
junctiva. Nine months after the inoculation the follicles were still present.
In 1923, Taborisky inoculated his own left eye with material from a 22-year-
old soldier with this disease and in three days a mild catarrhal inflammation
developed with associated follicular hypertrophy.

Morax 20 reported two cases of the same disease in a brother and sister.
He noted the absence of hypertrophy of the pre-auricular glands, the absence
of inclusions, and the absence of appreciable secretion. Conjunctival
scrapings contained a few mononuclear cells.

An epidemic of this disease was seen by the author in an orphan asylum
in Iowa. The findings were identical with those described by Axenfeld and
the clinical course was similar. Attempts were made to transmit the disease
to experimental animals, including rhesus monkeys, without result; it was
impossible to infect mice by the intracerebral route. Transmission to man
was not attempted. Since then sporadic cases of the disease have been seen
and repeated unsuccessful attempts made to transmit it to laboratory
animals. The results of transmission of material to the chorio-allantois of
the developing chick embryo have also always been negative.

Toxic Foilicular Conjunctivitis

Molluscum contagiosum conjunctivitis

Molluscum contagiosum is primarily a disease of the skin but when
molluscum nodules occur on the lid margins a chronic follicular conjunc-
tivitis is a characteristic secondary manifestation. Desquamation of material
from the molluscum modules of the lid margin is necessary for the pro-
duction of the conjunctivitis since nodules on the lid proper, away from
the margin, are not associated with conjunctivitis. When the nodules
involve the upper lid margin, the conjunctivitis is more apt to be severe and
accompanied by keratitis. This is no doubt due to the greater ease with

1005



P. THYGESON

which desquamated material can get into the conjunctival sac from the
upper lid. Although molluscum tumours have been reported on the con-
junctiva and cornea, such localizations are extremely rare and the author
himself has never seen one on either structure. There is certainly no doubt
that in the majority of instances the conjunctivitis is strictly secondary
since excision of the lid margin nodules produces an immediate and lasting
cure.

In the early stages of this disease, the conjunctivitis may be without
appreciable symptoms, but if the disease persists a keratitis develops, at
first epithelial and later with subepithelial infiltrates and pannus. The
author has seen cases of veritable pseudotrachoma in which upper tarsal
follicles were accompanied by punctate epithelial keratitis, subepithelial
infiltrates, and pannus of a characteristically trachoma-like pattern.

Molluscum contagiosum conjunctivitis never has an acute onset and is
not associated with pre-auricular adenopathy. Secretion is scanty, except
in severe cases, and no characteristic cytology has been recorded. Cyto-
plasmic acidophilic inclusion bodies are found in the epithelial cells of
molluscum nodules but no such inclusions have ever been found in the
conjunctival or corneal scrapings from the secondary conjunctivitis. The
disease is not self-limited but persists indefinitely if untreated. It is almost
always unilateral. It can occur at any age but is seen most often in adults.
Transmission seems to be by way of the fingers. Autotransmission may
occur from a nodule elsewhere on the body but in the majority of cases that
the author has observed, the lid margin nodules have been the only mollus-
cum lesions present.

The diagnosis of the conjunctivitis is based on the presence of typical
lid margin nodules whose raised, pearly appearance, with central dimple at
the apex, is distinctive. In some instances they become confluent or
macerated and lose their distinctive character. A histological diagnosis is
not difficult to make but scrapings from the nodules provide a more rapid
means of identification. Large numbers of elementary bodies visible under
the ordinary light microscope are seen in slides that have had prolonged
staining with Giemsa, Victoria blue, Loeffler's flagella stain, or other
suitable elementary body stain. Molluscum cells seen in such scrapings
are also diagnostic. They are swollen epithelial cells in which the cytoplasm
has been replaced by the eosinophilic inclusion body and the nucleus has
been displaced to one pole.

Molluscum contagiosum virus is one of the larger viruses and is readily
seen with the ordinary microscope. Enormous numbers of virus particles
are demonstrable in preparations of exfoliative material from the tumour.
The virus has not yet been cultivated with certainty. Laboratory animals
have resisted infection but transfer from man to man has resulted after
incubation periods of from 14 to 50 days (Wile & Kingery 36). Van
Rooyen & Rhodes 35 failed to find serological haemagglutinating antibodies
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against the elementary bodies in patients with the disease, but in 1937
Brain,6 using a viral suspension as antigen, demonstrated complement-
fixing antibodies in two of six patients with the disease. The occurrence of
an occasional spontaneous cure suggests a serological response. In indi-
vidual cases, it is often difficult to determine the source of infection but in
several epidemics among wrestlers the wrestling mat has been found to be
contaminated from a known case. The disease is not affected by sulfo-
namides or antibiotics.

Nothing is known about the toxic substances from the lesions which
induce this conjunctivitis. It has been suggested that the disease is allergic
but no eosinophils are present in the conjunctival exudate and no phlycten-
ules have been noted such as would be expected if a bacterial allergy
were involved.

Eserine conjunctivitis

Probably the best example of a toxic follicular conjunctivitis is that
induced by eserine. Follicular hypertrophy of the conjunctiva is a very
common reaction to long-continued use of this miotic. The amount of the
follicular hypertrophy varies from case to case, from very slight to so severe
as to constitute a veritable pseudotrachoma with scarring and pannus. The
disease is more apt to result from the use of eserine that has undergone
some chemical decomposition and less likely to follow the use of buffered
solutions.

At the Vanderbilt Clinic in New York the author saw an example of
pseudotrachoma in a patient who had continued the use of eserine for
some 12 months despite the development of a conjunctivitis. When he
finally returned to the clinic for observation, he showed a bilateral follicular
conjunctivitis with conjunctival scarring, pannus, and epithelial and sub-
epithelial corneal infiltrates. The picture was indistinguishable from that
of classical trachoma, but inclusion bodies could not be demonstrated in
repeated scrapings. Withdrawal of the eserine resulted in rapid cure which
left a mildly cicatrized conjunctiva and a quiescent pannus.

This was an extreme case and it may be said that the corneal complica-
tions of eserine conjunctivitis are usually limited to an epithelial keratitis
with punctate fluorescein staining. Pilocarpine and DFP (Floropryl) have
produced consistently less follicular hypertrophy than eserine and no other
miotics have produced any at all.

Folliculosis

There is general agreement that folliculosis should not be confused with
follicular conjunctivitis since its communicability has never been established.
It is most often seen in young children with enlarged tonsils and adenoids
and other signs of lymphoid diathesis. In the typical case, the symptoms
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are negligible or absent and there is no discharge or characteristic cytology.
The follicular hypertrophy involves primarily the conjunctiva of the lower
lid, the upper tarsal conjunctiva usually being spared and retaining the
normal transparency. Characteristically, the semilunar fold is also spared.
The follicles tend to be quite prominent but the conjunctiva between them
is normal. Folliculosis is almost invariably bilateral but may be more
marked on one side than on the other.

Children with folliculosis sometimes complain of a little foreign-body
sensation and sometimes of slight sensitivity to light. In some there is a
tendency to exaggerate the winking reflex. No hyperaemia or secretion is
found and epithelial scrapings show normal epithelial cells without any
major leucocytic reaction. The disease may persist for several years but
healing, though uninfluenced by treatment, is inevitable and without
sequelae.

The nature of folliculosis and of the accompanying hypertrophy of the
lymphoid tissue of the pharynx has not been satisfactorily explained.
Attempts to transmit the disease from patient to patient and from patients
to animals have all been unsuccessful. Recent studies in which the APC
group of viruses have been recovered from tonsillar tissue open a new field
of investigation into the possible cause of this disease. As pointed out by
Huebner, isolation of a virus from a chronic disease is much more difficult
than from an acute disease to which antibodies have not yet developed.
Huebner and his associates 15 have evolved an ingenious method of unmask-
ing antibodies by utilizing tissue cultures of material removed from the
tonsil. After repeated transfer, the antibodies are eliminated and the
typical cytopathic effect of the virus is uncovered.

Bacterium granulosis conjunctivitis

Any treatise on follicular conjunctivitis would be incomplete without a
consideration of bacterium granulosis. This minute, Gram-negative rod
which Noguchi 12, 22 believed to be the cause of trachoma has been shown
conclusively by many observers to be unrelated etiologically to this disease.
Several experimental inoculations have been recorded, however, from which
an extremely mild, unimportant follicular conjunctivitis has developed.
Unfortunately, no photographs of the human reaction are available but
there are photographs of the disease produced by the same organism in
rhesus monkeys. The experimental disease in the monkey has been trans-
ferred in turn to the human conjunctiva with the development of a similar
self-limited, very mild, chronic follicular conjunctivitis. Unfortunately, an
evaluation of the monkey disease is confused by the fact that monkeys are
susceptible to a so-called " spontaneous folliculosis " which may also be
transmissible. This whole subject must be re-studied in order to provide
reliable criteria for monkey experimentation.
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Classification and Diagnosis of Foilicular Conjunctivitis

The essential information on the differential diagnosis of the ten principal
clinical and etiological entities of non-trachomatous follicular conjunctivitis
and folliculosis can be summarized as follows:

Acute follicular conjunctivitis
1. Inclusion conjunctivitis
2. Acute follicular conjunctivitis, type Bal
3. Epidemic keratoconjunctivitis
4. Acute herpetic keratoconjunctivitis
5. Newcastle disease conjunctivitis
6. Pharyngoconjunctival fever

Chronic follicular conjunctivitis, Axenfeld type

Toxic follicular conjunctivitis
1. Molluscum contagiosum conjunctivitis
2. Eserine conjunctivitis and conjunctivitis due to other miotics

Folliculosis

It will be seen that clinical differentiation is possible in most instances
but that etiological diagnosis is now possible in seven of the ten entities.
It seems likely that further studies now under way may greatly modify
the present status of this subject with respect to both its clinical and its
etiological aspects. In the meantime, it is hoped that the classification and
differential diagnosis presented in this report will serve a useful purpose in
clarifying some of the confusion at present investing this group of diseases
whose common denominator is conjunctival follicular hypertrophy.

R1tSUMIP
L'auteur a cherche a classer et A etablir le diagnostic differentiel des principales

conjonctives folliculaires non trachomateuses. Apres avoir decrit leurs manifestations
cliniques et leur etiologie, lorsqu'elle est connue, il les groupe comme suit: a) conjonc-
tivites folliculaires aigues, comprenant la conjonctivite A inclusions, la conjonctivite
aigue type Beal, la keratoconjonctivite epidemique (apparue aux Etats-Unis en 1941, en
provenance d'Orient, forme qui semble repandue dans le monde entier), la keratoconjonc-
tivite herpetique aigue, la conjonctivite de New Castle (survenant chez les personnes en
contact avec des oiseaux infectes, moins importante que les deux formes precedentes), la
fievre pharyngo-conjonctivale (la plus recemment decouverte, dans laquelle la conjonc-
tivite est associee A la pharyngite avec fievre); b) conjonctivite folliculaire chronique, type
Axenfels; c) conjonctivites folliculaires toxiques: molluscum contagiosum (infection
secondaire de la conjonctive par les produits toxiques des lesions des paupi&res); conjonc-
tivite due A 1'eserine; d) folliculose (se distinguant des formes precedentes parce qu'elle
n'est pas transmissible).

Parmi les caracteres differentiels proposes par l'auteur figurent: l'adenopathie pre-
auriculaire, les pseudomembranes, les reactions come'ennes, la culture de l'agent infec-
tieux sur tissu, la serologie, et la reponse A la chimiotherapie.

Les hypertrophies folliculaires de la conjonctive sont, dans l'ensemble, dues a l'action
de virus, mais tous les virus ne les provoquent pas.
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Les conjonctivites associees a la rougeole ou au coryza ne sont pas folliculaires et
l'on ne constate pas non plus d'hypertrophie folliculaire dans la keratoconjonctivite
vaccinale.

Dans les ophtalmies a virus, telles que le trachome, la conjonctivite A inclusions et le
molluscum contagiosum, la substance stimulant le developpement des follicules doit
etre soluble, puisqu'elle passe de l'epithelium ou est lQcalis6 le virus aux tissus sous-
epitheliaux. Si le stimulus viral est de faible intensite, 1'hypertrophie folliculaire est la
principale reaction conjonctivale; s'il est intense, l'hypertrophie papillaire l'accompagne;
s'il est plus puissant encore, des pseudomembranes ou meme des membranes vraies
peuvent se former, comme on le voit dans la keratoconjonctivite epidemique. Dans tous
les types de conjonctivites folliculaires, dans la folliculose et le trachome, les caracteres
histologiques des follicules sont les memes, mais les processus de degenerescence qui pre-
valent dans le trachome differencient cette affection des folliculoses non trachomateuses.
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