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INTRODUCTION

Nonmelanocytic lesions represent 47% of all excised conjunc-
tival tumors(1). Epithelial lesions of the conjunctiva comprise
a large variety of conditions, from benign tumors such as

papilloma, to malignant lesions such as squamous cell carcinoma
(SCC)(2). Ocular surface squamous neoplasia (OSSN) is a recent term
that categorizes precancerous and malignant lesions, including

RESUMO
Objetivo: O estudo realizado teve como objetivo fornecer a relativa frequência de
cada lesão epitelial de conjuntiva no Canadá.
Métodos: Trata-se de estudo retrospectivo de todos os casos recebidos durante 16
anos (1993-2009) no Henry C. Witelson Ocular Pathology Laboratory, em Montreal.
Dados epidemiológicos foram obtidos por meio de requerimento e laudos histo-
patológicos, sendo classificados e analisados pelo porcentual na amostra. A relativa
frequência de lesões epiteliais da conjuntiva foram obtidas em um único centro de
análises no Canadá.
Resultados: Entre 12.102 espécimes revisadas, 273 foram lesões conjuntivais (2,25%),
sendo 86 tumores epiteliais (0,71%) entre a amostra estudada. A idade média das
lesões neoplásicas da conjuntiva foi de 59,9 ± 17,6 anos, e a distribuição por sexo foi
de 66 (69%) homens e 30 (31%) mulheres. Quinze lesões (17,4%) foram classificadas
como papilomas de células escamosas (idade média 57,3 ± 16,7 anos). No grupo das
neoplasias escamosas da superfície ocular (NESO) foram encontrados 10 (11,6%) casos
de queratose actínica, (63,8 ± 17,6 anos), 27 (31,3%) casos de neoplasia intraepitelial
(NIC), com moderada atipia (63,9 ± 15,3 anos), 15 (17,4%) carcinomas in situ (66,7 ± 18,0
anos), e 17 (19,7%) carcinomas de células escamosas (CCE) (56,2 ± 19,4 anos). Dois
outros casos menos frequentes de tumores malignos foram incluídos; um carcinoma de
célula basal e outro carcinoma mucoepidermoide.
Conclusão: A distribuição de nossa amostra é semelhante a encontrada no Armed
Forces Institute of Pathology (AFIP) em 1994, porém quando comparamos nossa
amostra com estudos realizados em países com altos níveis de exposição solar
observamos menor incidência de neoplasias escamosas da superfície ocular, incluin-
do-se carcinomas de células escamosas.

Descritores: Conjuntiva/patologia; Neoplasias da túnica conjuntiva/epidemiologia;
Neoplasias oculares/patologia; Doenças da córnea/patologia; Carcinoma in situ;
Carcinoma de células escamosas; Canadá/epidemiologia

ABSTRACT
Purpose: The purpose of this study was to assess the relative frequency of epithelial
lesions of the conjunctiva in Canada.
Methods: A retrospective study of 12,102 consecutive cases received during 16
years (1993-2009) at the Henry C. Witelson Ocular Pathology Laboratory in Montreal,
Canada, was performed. Demographic data was retrieved from histopathological
request forms and specimens were categorized and analyzed by mean percentage.
The relative frequency of epithelial lesions of the conjunctiva from a single center in
Canada, representing the province of Quebec was reviewed.
Results: Of the 12,102 specimens reviewed, 273 were conjunctival lesions (2.25%),
including 86 epithelial tumors (0.71%) of the conjunctiva that comprised the studied
sample. The average age of these patients was 59.9 ± 17.6 years, and gender
distribution was 66 (69%) males and 30 (31%) females. Fifteen lesions (17.4%) were
classified as squamous cell papillomas (mean age, 57.3 ± 16.7 years). Within the ocular
surface squamous neoplasia (OSSN) spectrum, there were 10 (11.6%) actinic keratosis
(63.8 ± 17.6 years), 27 (31.3%) cases of conjunctival intraepithelial neoplasia (CIN)
with variable degrees of atypia (mild to moderate) (63.9 ± 15.3 years), 15 (17.4%)
carcinomas in situ (66.7 ± 18.0 years), and 17 (19.7%) squamous cell carcinomas (SCC)
(56.2 ± 19.4 years). Two other rare cases of malignant tumors included one basal cell
carcinoma and one mucoepidermoid carcinoma.
Conclusions: The distribution of our sample is similar to the one reported by the
American Forces Institute of Pathology (AFIP) in 1994. When we compare our sample
to others coming from countries with high levels of sunlight exposure, we found a
lower incidence of ocular surface squamous neoplasia, including squamous cell
carcinomas in Canada.

Keywords: Conjunctiva/pathology; Conjunctival neoplasms/epidemiology; Eye neo-
plasms/pathology; Corneal diseases/pathology; Carcinoma in situ; Carcinoma, squa-
mous cell; Canadá/epidemiology

conjunctival intraepithelial neoplasia (CIN) and SCC(3-4). Epithelial
lesions are the second most common group of conjunctival spe-
cimens. Distribution is affected by geography, sunlight exposure
and other factors such as human immunodeficiency virus (HIV) and
human papilloma virus (HPV) prevalence. OSSN is found in all demo-
graphics, with a higher incidence in males(4). According to the Ins-
titute of Ophthalmology in England(5), the Brazilian Registry(6) and
the American Forces Institute of Pathology (AFIP) Registry(6), epithelial
tumors account for one third to half of conjunctival neoplasms(1,7).

The purpose of the present study was to assess the relative fre-
quency of each epithelial lesion of the conjunctiva in Canada and to
analyze possible correlations of etiology agents in the samples.

METHODS
A retrospective study was performed using 12,102 consecutive

cases received during 16 years (1993-2009) at the Henry C. Witel-
son Ocular Pathology Laboratory, Montreal, Canada. Demographic
data, age at diagnosis and gender were retrieved from histopatho-
logical request forms.
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Specimens were categorized and analyzed by mean per-
centage. Data accumulation was acquired in accordance with
country and provincial laws and the tenets of the Declaration of
Helsinki.

RESULTS
Of the 12,102 specimens, 273 were conjunctival lesions (2.25%),

including 86 epithelial tumors (0.71%) of the conjunctiva. The
average age was 59.9 ± 17.6 years, and gender distribution was 66
(69%) males and 30 (31%) females (Table 1).

Fifteen lesions (17.4%) were classified as squamous cell papil-
lomas (mean age, 57.3 ± 16.7 years). Within the OSSN spectrum,
there were 10 (11.6%) actinic keratosis (63.8 ± 17.6 years), 27 (31.3%)
cases of CIN with variable degrees of atypia (moderate dysplasia)
(63.9 ± 15.3 years), 15 (17.4%) carcinoma in situ (66.7 ± 18.0 years), and
17 (19,7%) SCC (56.2 ± 19.4 years). Two other cases of malignant
tumors included one basal cell carcinoma and one mucoepidermoid
carcinoma (Table 2).

DISCUSSION
Ocular surface squamous neoplasia comprises dysplasia, carci-

noma in situ and squamous cell carcinoma involving the con-
junctiva as well as the cornea(8). Most commonly OSSN arises in the
limbal region, occurring particularly in elderly males, it is found in
demographics, but is more common in countries that have a higher
level of sunlight exposure.

The main etiological factors that are associated with epithelial
lesions of conjunctiva include sunlight exposure, HPV subtypes
6,11,16 and 18 and HIV(4). Many other risk factors for the develop-
ment of OSSN have been suggested, such as chronic inflammatory
diseases. OSSN has also been associated with benign mucous
membrane pemphigoid(9), chronic blepharoconjunctivitis(10), vita-
min A deficiency and, in one case, atopic eczema(11). OSSN has been
associated with pinguecula and pterygium(12) due to the fact these
conditions are important differential diagnoses in establishing OSSN.
Studies have reported OSSN in patients with leukemia(13), lympho-

ma(14), and following liver transplantation(15). Others factors, such as
cigarette smoking, petroleum products, European ancestry(16),
chronic use of contact lens(17) and cyclosporine A have been propo-
sed for the development of OSSN. In addition, children with xero-
derma pigmentosum are more likely to develop SCC due to the
high degree of sensibility to sunlight(18-19).

The overall incidence of OSSN ranges from 0.02 to 3.5 per
100,000 per year worldwide. In the United States (National Ins-
titute of Health study), Australia(20), and Uganda(21), the incidence of
OSSN are 0.03, 1.9 and 0.13 cases per 100,000 persons, respectively.
OSSN of the ocular surface was found to be the most common in
Zimbabwe(22). As the cases analyzed here come from a single ocular
pathology lab in Montreal, Quebec, it cannot be used to represent
incidence in Canada In most studies, a higher prevalence of OSSN
has been found in males(23-24) which can be explained by the greater
exposure of males to sunlight while working outdoors. in contrast, a
study performed in Zimbabwe(22), concluded that 70% of the pa-
tients with OSSN were female. This can be explained, however, that
Zimbabwean women spend more time in cultivation and are more
exposed to the sunlight than men. In addition, several studies have
shown a predominance of OSSN in Caucasians due to the greater
predisposition of fair skinned people to UV-related skin damage(25).
However, darker skinned populations that live in tropical regions are
more exposed to sunlight and have a higher incidence of OSSN. For
that reason, Caucasian populations living at latitudes less than 30° to
the equator have a particularly higher risk for developing OSSN(3,26).

In fact, Newton et al.(27) found that the incidence of SCC of the eye
increases 49% with each 10-degree decline in latitude.

The results of several studies have shown the average age of OSSN
is 56 years of age(3). Some author(26) noted the age of onset of popu-
lations living at latitudes less than 30° to the equator was younger than
at latitude 45°(53 years vs. 64 years). The youngest case reported was
a 4-year-old Caucasion female who developed an inferior palpebral
conjunctival lesion one year after strabismus surgery(28). The second
younger group of cases are in children with xeroderma pigmen-
tosum(29). According to previous studies the average age of patients
with carcinoma in situ is 5-9 years less than patients of invasive
squamous cell carcinoma(30). These studies suggest that precancerous
CIN may progress to invasive SCC.

The most common benign tumor in our center was squamous
papilloma (17.4%). Patients with benign lesions comprised the
youngest average group. Surprisingly, however, patients with ma-
lignant lesions (19.7%) were on average younger than those with
premalignant (80.2%) lesions. In fact, the group representing the
oldest average age was found to be patients presenting with
carcinoma in situ (Table 2). The youngest case found was a 12-year-
old who developed SCC with orbital invasion, however the num-
ber of SCCs in our sample was not sufficient to significantly prove
the tendency to develop SCC at a lower average age in Canada
(Table 3). In this particular study, the three youngest cases included
the 12 year old previously mentioned as well as two cases of 34-
year-old patients with SCC, and these cases may present outliers to
the normal distribution of age-related incidence. However, due to
the small sample size, these cases decreased the average age of
incidence in this particular group. It can be speculated that the fact
that Canada presents lower level of sunlight exposure, others etio-
logic factors could be more relevant in our sample, making sunlight
exposure leading to the progression of carcinoma in situ (CIS) to
SCC less relevant. For this reason, according to our data, the lower
mean age of SCC could indicate a different mechanism of develo-
ping malignant tumors such as involvement of HPV, HIV, chronic
inflammations or others etiologic factors.

Overall, our data are in agreement with results of previous studies
of North American populations including the AFIP in 1994(6), Lee et
al., in 1992(20) and Locke (31) (Table 3) and all literature reviewed.
Conversely, when we compare our sample to studies performed in

Table 2. Epithelial tumors of the conjunctiva

Cases (%) Avg. Age STD

Benign
Papillomas 15 (17.4) 57.3 ±16.7

Intraepithelial neoplasia
Actinic keratosis 10 (11.6) 63.8 ±17.6
Dysplasia 27 (31.3) 63.9 ±15.3
Carcinoma in situ 15 (17.4) 66.7 ±18.0

Malignant
SCC 17 (19.7) 56.2 ±19.4
Other types 02

Total 86

Frequency distribution of 86 specimens of tumors in McGill University Health Center

Table 1. Specimens in Canada, Quebec (1993-2009)

Cases Avg. Male Female
(%) Age STD  (%)  (%)

Total sample 12,102 (100)
Tumors of 273 (2.25) 59.9 ±17.6 66 (69) 31 (31)
conjunctiva
Epithelial tumors 86 (0.71)
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Table 3. Epidemiology of epithelial lesions of conjunctiva

Total Benign (%) CIN (%) CIS (%) SCC (%) Age mean OSSN

Canada, 1993-2009 086 15 (17.4) 037 (43.0) 15 (17.40) 019 (22.0) 60
USA AFIP, 1984-1989(6) 509 97 (19.0) 225 (44.2) 26 (05.10) 161 (31.6) -
*Australia(3) 288 - 155 (53.8) 71 (24.60) 062 (21.5) 60
USA, Erie et al., 1986(32) 120 - 098 (81.6) - 022 (18.3) 62
Africa, Clear et al., 1979(33) 216 - 145 (67.1) 21 (09.72) 050 (23.1) -

CIN= conjunctival intraepithelial neoplasia, CIS= carcinoma in situ, SCC= squamous cell carcinoma, OSSN= ocular surface squamous neoplasia

*= Australia apud(3)

countries with higher levels of sunlight exposure, we found a lower
percentage of OSSN, including SCC in Canada.

In summary, to the best of our knowledge, the present work
represents the largest series report of OSSN tumors in Canada. In
addition, we review some of the important etiological factors
involved in the development of epithelial lesions of the conjunc-
tiva. By comparing our data to other reports in various countries, we
found a lower relative proportion of OSSN cases within all conjunc-
tival lesions, which can be plausibly explained by differences in
sunlight exposure. Documenting the distribution of various epi-
thelial lesions and their relative proportion, as has been done here,
is essential for early diagnosis, preventative care, and for better
understanding the natural history of these diseases.
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