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Inflammatory cells in brush cytology samples correlate with
the severity of corneal lesions in atopic keratoconjunctivitis
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Background: Inflammatory cells infiltrating to the tarsal
conjunctiva are thought to be involved in the pathogenesis
of corneal lesions in severe allergic conjunctival diseases. The
relation between such cells and the severity of corneal lesions
was studied.
Methods: Six patients with atopic keratoconjunctivitis (AKC)
were enrolled in this study. Tarsal brush cytology findings
and the severity of corneal damage at that point were
recorded and analysed for correlation.
Results: Four out of six patients exhibited correlation
between eosinophils and corneal damage. Three out of six
patients exhibited correlation between neutrophils and
corneal damage. Two out of six patients exhibited correlation
between both eosinophils and neutrophils and corneal
damage. Analysis of all data from all patients taken together
revealed that both eosinophils and neutrophils in brush
cytology samples significantly correlated with corneal
damage.
Conclusions: Inflammatory cells in brush cytology samples
correlated with corneal damage. Evaluation of the relative
percentages of inflammatory cells in brush cytology samples
is a useful method of assessing disease activity in allergic
conjunctival disease.

A
topic keratoconjunctvitis (AKC) is a severe chronic
allergic conjunctival disease and is often associated
with corneal complications such as erosion and ulcers.

Histologically, these diseases are characterised by the
infiltration of lymphocytes, neutrophils, mast cells, eosino-
phils, and basophils to the conjunctiva. We have previously
reported that the percentages of eosinophils and neutrophils
in tarsal conjunctival brush cytology samples in patients with
vernal keratoconjunctivitis (VKC) were significantly higher
in subjects with severe corneal lesions such as ulcers.1

Inflammatory cells infiltrating from the tarsal conjunctiva
are therefore thought to have an important role in the
pathogenesis of corneal lesions.
In this study we examined the relation between the

percentage of each inflammatory cell in tarsal conjunctival
brush cytology samples and the severity of corneal damage at
that point in individual patients over a period of time.

METHODS
Six patients with AKC (range 5,20 years, all male) with
severe corneal lesions including ulcers were enrolled in this
study. All patients were diagnosed as atopic dermatitis by
dermatologists and diagnoses of AKC were made from slit
lamp examinations of the ocular surface findings. After
informed consent was obtained, brush cytology was per-
formed on the upper tarsal conjunctiva as previously
described.2

After topical anaesthesia (0.4% oxybuprocaine hydrochlor-
ide), mucous discharge was carefully removed and the tarsal
conjunctiva was scraped several times with Cytobrush-S
(Medscand, Malmö, Sweden). The collected cells were
suspended in Hanks solution and were then fixed onto glass
slides by cytospin (28 g for 5 minutes, Sakura Seiki Co Ltd,
Tokyo, Japan). The slides were stained by May-Giemsa and
the numbers of various types of cells were counted up to a
total of 500 under microscopic observation and the percen-
tages of each cell type was recorded. All subjects were
assessed by brush cytology at more than five time points.
The severity of corneal lesions was assessed by fluorescein

staining. The cornea was divided into three sections
horizontally and each section was scored from 0 to 3 and
the total score was recorded.3 Eyes with ulcers or erosions
were scored as 10. The relation between the percentage of
inflammatory cells and corneal epithelium score was plotted
and statistically analysed for correlation. p Values of less than
0.05 were considered to be statistically significant.

RESULTS
Four out of six patients exhibited correlation between
eosinophils and the severity of corneal damage. Three out
of six patients exhibited correlation between neutrophils and
the severity of corneal damage. Two out of six patients
exhibited correlation between both eosinophils and neutro-
phils and the severity of corneal damage. Figure 1 shows the
percentage of inflammatory cells and the severity of corneal
lesions in a representative case. Eosinophils exhibited a
tendency to parallel the severity of corneal lesions and
decreased to almost zero when corneal lesions were not
present. Neutrophils also tended to be increased in acute
exacerbations; however, neutrophils were also present in
many cases in decreased numbers even when there was little
corneal damage.
Statistical analysis of all data from all cases obtained in

this study taken together also revealed that eosinophils and
neutrophils in brush cytology samples significantly correlated
with corneal damage (r=0.41, p,0.001 for both cell types).

DISCUSSION
Eosinophils are known to be important effector cells in the
pathogenesis of corneal lesions in severe conjunctival
allergies. Eosinophils and cytotoxic eosinophil granule
proteins such as eosinophil cationic protein (ECP)4 5 and
major basic protein (MBP)6 are present in the tears of
patients with VKC. In a previous study, we detected large
numbers of eosinophils and high concentrations of eotaxin, a
potent chemoattractant for eosinophils, in tear samples of
patients with severe corneal lesions.7 ECP and MBP have
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been shown to affect corneal epithelial cell viability and
morphology in vitro.8

In contrast, the role of neutrophils in the pathogenesis of
ocular allergies is less clearly defined. Neutrophils contain
proteolytic enzymes such as collagenase, elastase, and
myeloperoxidase that may cause primary tissue damage or
may perpetuate the injurious process. We have previously
reported that the percentage of neutrophils in brush cytology
samples from patients with VKC were significantly higher in
patients with corneal lesions.1

Brush cytology is a useful method of collecting cells
including inflammatory cells from the conjunctival epithe-
lium.2 In order to gain insights into the relative importance of
each type of cell in the pathogenesis of such lesions, we
investigated the relation between the number of each type of
cell and the severity of the corneal lesions.
In our study we found that eosinophils correlated with

corneal damage in four out of six patients compared to three
out of six patients in the case of neutrophils. In some cases
(representative case shown in fig 1), the changes in the
number of eosinophils paralleled corneal damage and
decreased to almost zero when corneal lesions were not

present. Neutrophils also tended to be increased in acute
exacerbations; however, neutrophils were also present in
many cases in decreased numbers even when there was little
corneal damage. This difference in the relation of each type of
cell to corneal damage may be because neutrophils not only
cause primary tissue damage through their granular con-
stituents but also have a critical role in the non-specific
reactions of scavenging inflammatory stimuli and damaged
connective tissue.
To conclude, inflammatory cells, in particular eosinophils,

exhibited a tendency to parallel corneal damage. Such cells
may play an important part in the pathogenesis of corneal
lesions in severe ocular allergies. Evaluation of the relative
percentages of inflammatory cells in brush cytology samples
is a useful method of assessing disease activity in allergic
conjunctival disease.
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Figure 1 A case that exhibited positive correlation between the
percentage of eosinophils and corneal damage. The percentage of
eosinophils almost parallels corneal damage.
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