
British Journal of Ophthalmology, 1987, 71, 867-872

Cytological and immunohistochemical study of the
limbal form of vernal keratoconjunctivitis by the
replica technique
AHMED M ABU EL ASRAR,' KAREL GEBOES,2 LUC MISSOTTEN,3
MOHAMED H EMARAH,', PRAHBAT C MAUDGAL,3 AND VALEER DESMET2

From the 'Department of Ophthalmology, Mansoura University Hospital, Egypt; and the 3Department of
Ophthalmology and 2Laboratory ofHistochemistry and Cytochemistry, University Hospital St Rafael, Leuven,
Belgium

SUMMARY The cellular composition of the inflammatory infiltrate present in 13 patients with the
limbal form of vernal keratoconjunctivitis was examined in the conjunctival scrapings and the
limbic replicas by means of Giemsa stain and immunohistochemistry. Conjunctival scrapings
showed the presence of mast cells, lymphocytes, plasma cells, polymorphonuclear leucocytes, and
very few basophils in all the specimens. Eosinophils were present in only four scrapings. The
superficial epithelium of the limbic lesion and the adjacent cornea and conjunctiva was studied by
the replica technique. The limbic lesion area showed the presence of necrotic epithelial cells mixed
with inflammatory cells, including eosinophils, mast cells, lymphocytes, plasma cells, and
polymorphonuclear leucocytes and very few basophils. Most of the inflammatory cells were
HLA-DR+. Many OKT6+ cells were present, indicating the presence of Langerhans cells.
T-lymphocytes including a few helper/inducer cells and many suppressor/cytotoxic cells, were

detected in the infiltrate. In addition many B-lymphocytes were observed. These findings suggest
that other immune mechanisms in addition to type 1 reaction are involved in the pathogenesis of
the disease.

Vernal keratoconjunctivitis is a chronic, seasonally
exacerbated bilateral external ocular inflammation.
It is essentially a disease of childhood and youth,
most frequently seen between the ages of 6 and 20.
The disease is more common in males until after
puberty, when the incidence in both sexes tends to be
more equal. '
There are three major forms of the disease: limbal,

palpebral, and mixed. Coloured races are particu-
larly prone to the limbal form of the disease,' and
purely or predominantly limbal form of the disease
appears to be found more frequently in black popula-
tions.23 Corneal findings are common and include
punctate epithelial keratitis, epithelial macro-
erosion, plaque formation, subepithelial scarring,
and pseudogerontoxon.4
Vernal keratoconjunctivitis is usually considered
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to be a type 1 hypersensitivity reaction mediated by
IgE. This is suggested by the frequent presence of
personal and family histories of atopy,5 by high IgE
levels in serum and tears,6 by specific IgE antibodies
to the pollen allergens in the tears,7 by elevated
tear histamine levels,8 and by local and systemic
eosinophilia.9

Locally produced pollen-specific IgG antibodies
are detected in the tears of patients, suggesting that
both IgE and IgG mediated immune mechanisms are
involved in the pathogenesis of the disease.'0 How-
ever, the mixed cellular infiltrate observed in the
conjunctival tissues"-'3-suggests that other immune
mechanisms may play a part in the pathogenesis of
the disease. Delayed-type hypersensitivity of the
cutaneous basophil type may play a part in vernal
keratoconjunctivitis owing to the occurrence of
basophils in the conjunctival tissue." This hypothesis
is also supported by the predominance of helper/
inducer T-lymphocytes in the cellular infiltrate. '4
The present study was undertaken to examine the
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cellular composition of the inflammatory infiltrate in
the superficial epithelium of the limbic lesion and the
adjacent cornea and conjunctiva in patients present-
ing with the limbal form of the disease. Monoclonal
antibody staining techniques were employed to
determine the involvement of T- and B-lymphocytes,
Langerhans cells, and the expression of the major
histocompatibility (MHC) class II antigens in
material obtained by the replica technique.

Subjects and methods

SUBJECTS
Thirteen patients with the limbal form of vernal
keratoconjunctivitis seen in the ophthalmic out-
patient clinic of Mansoura University Hospital were
included in the study. All the patients were examined
by a slit-lamp. Cobalt blue filter and 2% sodium
fluorescein solution were used to detect corneal
ulcerations, and corneal and conjunctival changes
were recorded.
The patients comprised eight males and five

females. Their ages ranged from 4 years to 16 years,
average 8 5 years. The symptoms given by the
patients or their relatives were itching (13 patients),
redness (eight patients), photophobia (six patients),
lacrimation (three patients), and foreign body
sensation (one patient).
The condition was bilateral in nine patients and

unilateral in four. Circumcorneal disease was noted
in all the patients, with encroachment on to the
cornea in three patients (Fig. 1). The limbal lesion
was greyish or pinkish and the bulbar conjunctiva
near the cornea was injected. Trantas' dots were
noted over the limbal lesion in two patients. Vernal
keratopathy was noted in three patients. The first
patient had an oval ulcer at the upper third of the

Fig. 1 Limbalform of vernal keratoconjunctivitis. Note the
presence ofcirumcorneal disease with encroachment on to
the cornea.

cornea with superficial stromal infiltration under-
neath, in addition to fine greyish punctate epithelial
infiltrates distributed all over the cornea; the second
patient had a whitish corneal plaque associated with
epithelial opacification; the third patient showed
punctate stains at the upper third of the cornea.
Characteristic cobblestone papillae of the upper
palpebral conjunctiva were noted only in the three
patients with vernal keratopathy. The upper
palpebral conjunctiva of another patient showed
fine papillae. One patient with cobblestone papillae
presented mechanical ptosis.

CONJUNCTIVAL SCRAPINGS
Conjunctival scrapings were taken from the upper
palpebral conjunctiva under topical anaesthesia. The
smears were air dried, fixed in absolute methyl
alcohol for five minutes, and stained with Giemsa
stain.

LIMBIC REPLICAS
Epithelium specimens from the limbic lesion and the
surrounding cornea and conjunctiva were obtained
by the replica technique.'" Replicas were obtained
after drying the cornea and painting the lesion with a
viscous solution of collodion in amyl acetate. After
evaporation of the solvent the collodion membrane
with the adhering superficial cells was peeled off. The
replicas and the unstained flat mounts were examined
by phase contrast and oblique illumination micro-
scopy, and later subjected to immunohistochemical
staining.

IMMUNOHISTOCHEMICAL STUDY OF THE
REPLICAS
Ten replicas were stained by the following mono-
clonal antibodies: OKT4-Leu3a, OKTs, B1, OKT6,
HLA-DR. The OK series of monoclonal antibodies
were purchased from Ortho Pharmaceutical Co,
Raritan, NJ, USA; Leu3a and HLA-DR were
obtained from Becton-Dickinson, Sunnyvale, CA,
USA; B1 was obtained from Coulter Electronic,
Hialeah, FL, USA.
OKT4 and Leu3a define the helper/inducer T-cell

subset'67 and were applied simultaneously,'8 OKT8
defines the suppressor/cytotoxic T-cell subset,'9
HLA-DR is directed against major histocompati-
bility (MHC) class II antigens.2" B1 reacts with all
mature B-cells,2' and OKT6 defines cortical thymo-
cytes, epidermal Langerhans cells, and interdigitat-
ing reticular cells.22 23
An indirect immunoperoxidase procedure was

performed.24 Following incubation with peroxidase-
conjugated rabbit antimouse Ig (Dakopatts a/s,
Copenhagen, Denmark), the reaction product was
developed with 3-amino-9-ethylcarbazole (Aldrich
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Fig. 2 Conjunctival'scrapingshowing mast cells recognised
by the presence ofgranules. Giemsa, x 470.

Co Beerse, Belgium) and H202.2' The cells were
briefly counterstained with Mayer's haemalum.
Subsequently the cells were stained with Giemsa
stain and examined by light microscopy.

Results

CONJUNCTIVAL SCRAPINGS
All the specimens contained sufficient number of
cells. Many mast cells (Fig. 2), lymphocytes, plasma
cells, and polymorphonuclear leucocytes were
present in all the specimens. Occasionally very few
basophils were seen. Eosinophils were present in
only four specimens.

CYTOLOGICAL OBSERVATIONS OF THE REPLICAS
The replicas obtained from all the patients contained
the lesion area and the surrounding corneal and
conjunctival epithelium. Phase contrast and oblique
illumination microscopy of the replicas allowed us to
study the shape and arrangement of the superficial
epithelium. In the lesion area the epithelial cells were
necrosed and were of irregular shape and arrange-
ment. In the punctate lesions seen clinically localised
patches formed of necrotic epithelial cells were
observed (Fig. 3). Outside the lesion area most of the
epithelial cells were intact. Only some were swollen,
rounded, and occasionally fused.
Giemsa staining showed that the epithelial cells in

the lesion area were necrotic. They had dark swollen
nuclei with little or no cytoplasm. Dense collections

Fig. i Replicafrom apatient having vernal keratopathy. Note thepresence oflocalised area ofcell necrosis anddegeneration
representing a punctate clinical lesion. Phase contrast microscopy. x1 75.
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Fig. 4 Replica showing necrotic
epithelial cells mixed with
inflammatory cells. Note the
presence ofmany eosinophils
(arrows). Giemsa, x590.

of inflammatory cells were present in the lesion area.
In all cases the cellular infiltrate was composed of
eosinophils which were either intact or fragmented
with scattered eosinophilic granules, mast cells,
lymphocytes, plasma cells, and polymorphonuclear
leucocytes (Fig. 4). Basophils were occasionally
seen. The surrounding epithelial cells showed
granular cytoplasm. Some had swollen nuclei and
others had small dark nuclei. Few inflammatory cells
were seen scattered between these cells.

IMMUNOHISTOCHEMICAL RESULTS
Positive results were obtained in all the specimens
examined. The epithelial cells in the limbic lesion
area, as well as in the surrounding epithelium, were
non-reactive for all the monoclonal antibodies used.
The surface epithelium of the limbic lesion and
the adjacent cornea and conjunctiva showed the
presence of various types of inflammatory cells.
These cells were present mainly in the area of the
lesion, with few cells scattered in the surrounding
epithelium. Most of.the inflammatory cells expressed
the major histocompatibility (MHC) class II anti-
gens. T-lymphocytes including few OKT4-Leu3a+
(helper/inducer) cells and many OKT8+ (suppressor/
cytotoxic) cells were present. B1+ cells were present
in large numbers (Fig. 5). The presence of many
OKT6+ cells indicated the presence of accessory cells
(Langerhans cells).

Discussion

The presence of eosinophils and free eosinophilic

granules has been considered to be the most
characteristic feature of the conjunctival scrapings in
vernal disease.26 Kimura and Thygeson27 noted a
characteristic fragmentation of the eosinophils in the
conjunctival scrapings of patients with vernal con-
junctivitis. We detected eosinophils in only four
scrapings out of the 13 examined. Similar finding was
noted by Abelson et al.,28 who found eosinophils in
the conjunctival scrapings of 63% of their patients
with vernal conjunctivitis. They concluded that
eosinophils present in deep and superficial conjunc-
tival tissues as seen in biopsy specimens may not be
recovered in scrapings; their absence-from scrapings
should not exclude the diagnosis of allergic ocular
disease.
Numerous mast cells were present in the conjunc-

tival scrapings of all the patients. On the other hand
very few basophils were occasionally seen, indicating
that mast cells are predominant in the conjunctival
scrapings of our patients. In addition the scrapings
showed lymphocytes, plasma cells, and polymorpho-
nuclear leucocytes.

Epithelial invasion by mast cells, eosinophils, and
basophils has been reported in vernal conjunctivitis. 2
Polymorphs'3 and lymphocytes" were also noted.
The replica technique allowed us to study the

superficial epithelium and the distribution of inflam-
matory cells in the limbic lesion and the adjacent
corneal and conjunctival epithelium. In the limbic
lesion area the epithelial cells were necrosed and lost
their normal hexagonal shape and arrangement.
They were mixed with dense collections of inflamma-
tory cells. Outside the lesion area the epithelial cells
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Fig. 5 Limbic replica showing thepresence ofB, +B-lymphocytes (arrows). Asshown in the insertion thepositive reaction is
a membranous staining. Immunoperoxidase, x 778.

were more or less of normal shape and arrangement,
but some of them were swollen, rounded, and
occasionally fused. Few inflammatory cells were seen
scattered outside the lesion area. The inflammatory
infiltrate in the limbic lesion was composed of many
eosinophils which were either intact or fragmented
with the release of their granules, mast cells, lympho-
cytes, plasma cells, and polymorphonuclear leuco-
cytes. As we observed in the conjunctival scrapings,
basophils were very few and mast cells were predomi-
nant. Eosinophils were noted in all the limbic speci-
mens obtained by the replica technique in spite of
their presence in only four conjunctival scrapings.
This indicates that examining the limbic lesion by the
replica technique was more valuable than examining
conjunctival scrapings in investigating this disease.

Immunohistochemical staining showed that most
of the inflammatory cells present in the lesion area
expressed major histocompatibility (MHC) class II
antigens, indicating that they are immunologically
active. We noted that many B-lymphocytes were
present in the cellular infiltrate. This observation can

explain the findings of other authors who noted
elevated levels of IgE in the tears of patients with
vernal keratoconjunctivitis. T-lymphocytes including
OKT4-Leu3a+ (helper/inducer) cells and OKT8+
(suppressor/cytotoxic) cells were also present. How-
ever, OKT4-Leu3a+ cells were present in small num-
bers. Many OKT6+ cells were detected in the lesion
area, indicating the presence of Langerhans cells.
Langerhans cells function as antigen presenting and
activating cells for T-lymphocytes.29
Our data indicate that B-lymphocytes, T-

lymphocytes, and Langerhans cells are involved,
suggesting that other immune mechanisms in addi-
tion to type 1 reaction are participating in the
pathogenesis of the disease and points to a complex
immunopathogenesis. From our work we can con-
clude that humoral immunity and cell mediated
immunity are involved. Other authors" suggested
that delayed-type hypersensitivity of the cutaneous
basophil type may be involved owing to the presence
of basophils in conjunction with other pathological
changes. In addition a non-IgE-mediated immune
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mechanism involvement in the pathogenesis of the
disease is suggested by the good response of the
disease to corticosteroid therapy, by the poor clinical
response to topical antihistamines, and by its resist-
ance to sodium cromoglycate in some patients.
Sodium cromoglycate acts by inhibiting the release of
histamine and other mediators of immediate (type 1)
hypersensitivity reaction in mast cells, possibly by
stabilising the cell wall membrane to changes in Ca++
ion permeability.0 This variable clinical response
of the disease to these lines of treatment can be
explained by the complex immunopathogenesis of
the disease as shown by our data.

This work was supported by the programme of scientific and clinical
co-operation in the field of ophthalmic medicine and surgery
between the University of Mansoura, Arab Republic of Egypt, and
the Catholic University, Leuven, Belgium.
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