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Abstract: Background: The most frequent non-pigmented malignancy of the ocular surface is ocular surface
squamous neoplasia (OSSN), which has a frequency of 0.03 to 1.9 per 100,000 people per year. It can be
diagnosed histologically as anything from mild dysplasia to aggressive squamous cell carcinoma that affects
both the conjunctiva and the cornea. The purpose of this study is to determine the distribution of ocular surface
squamous neoplasia at a teaching hospital in South Western Uganda. Methods: In this retrospective study, we
reviewed all records of patients with ocular surface squamous neoplasia from the Mbarara University of
Science and Technology (MUST)/ Mbarara Regional Referral Hospital (MRRH) pathology laboratory in South
Western Uganda, from January 2015- October 2021. Results: Of the 1,133 cases of ocular neoplasia seen during
this time, OSSN composed of 26.7% (n=303). OSSN occurred mainly in females (59.1%). The most common
OSSN was invasive squamous cell carcinoma (60.4%). The age range was 15-106 years while the mean was
39.99 years. The commonest affected age group was 30-44years (41.3%). Conclusion: The burden of OSSN is
high. It primarily affects young adults and is frequently found in women. Squamous cell carcinoma makes up
the majority of the disease.

Keywords: ocular surface squamous neoplasia; conjunctival intraepithelial neoplasia; squamous
cell carcinoma

Introduction

Ocular surface squamous neoplasia (OSSN) is a term used to describe neoplastic epithelial
abnormalities of conjunctiva and cornea, ranging from squamous dysplasia/intraepithelial neoplasia
to invasive squamous cell carcinoma (1). OSSN is the most common tumor of the ocular surface
whose primary site is the conjunctiva (2). Less than 0.2 instances per million people are thought to be
affected by OSSN globally each year (3). The reported incidence of OSSN is 0.03-1.9 per 100 000
persons/year in the United States and Australia, whereas the incidence in Sub Saharan Africa (SSA)
is 1.6-3.4 per 100 000 persons/year (4) (5) with Uganda having an incidence of 35 cases/million/year
(6). The difference between the varying incidence rates has largely been attributed to the Human
Immunodeficiency Virus (HIV) pandemic in SSA (5).

Conjunctival squamous cell carcinoma (Conjunctival SCC) incidence varies between 0.02 to 3.5
per 100,000 population per annum in the general population (7). The Africa’s age-standardized
incidence of CSCC shows Eastern Africa having 1.25/100,000, followed by southern Africa,
1.16/100,000, and the lowest in northern Africa, 0.04/100,000 (8). The Sub-Saharan Africa CSCC
distribution shows Uganda with 1.6/100,000 incidence (5). The incidence increases with decreasing
latitude, being higher in countries located close to the equator (9). Patients with OSSN typically
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present in their sixties or seventies. However, the disease may develop earlier in
immunocompromised people. (5).

Depending on the extent of dysplastic epithelium damage, the preinvasive OSSN is divided into
three categories: mild, moderate, and severe. Conjunctival intraepithelial neoplasia I (CIN I)/Mild
dysplasia involves dysplasia in the lower one-third of the epithelium, Conjunctival intraepithelial
neoplasia II (CIN II)/ Moderate dysplasia involves dysplasia of the middle third, Conjunctival
intraepithelial neoplasia III (CIN III)/Severe dysplasia involves full thickness dysplasia, and
Carcinoma in situ (CIS) involves full thickness dysplasia without breaking the basement membrane
(10).

The Conjunctival intraepithelial neoplasia (CIN) is categorized by American Joint Committee on
Cancer (AJCC) as primary Tumor In-Situ (TIS) which embrace graded severity of epithelial dysplasia
from CIN I (lower 1/3), CIN II (lower 2/3) and CIN III or Carcinoma In-Situ (CIS) for full epithelial
thickness meanwhile Conjunctival SCC includes all invasive carcinoma with or without metastasis
(primary tumor stage 1-4) (11). The two-tier grading of CIN involves, low-grade CIN (CIN I & II) and
high-grade CIN (CIN III & CIS) (12). Islands of infiltrating cells that typically break through the
epithelial basement barrier and invade the conjunctival stroma are what give invasive conjunctival
SCC its name. These cells can be categorized as squamous or poorly differentiated, which are difficult
to tell apart depending on how well-differentiated they are (10).

Ocular Surface Squamous Neoplasia (OSSN) distribution is dependent on risk factors including
exposure to smoke, dust, ultraviolet light, human papillomavirus infection, old age, and male sex (5
fold) (13). For instance, an Indian report revealed conjunctival squamous neoplasia (CSN),
particularly the invasive form, to be in 78.26% of those with HIV infection (1). The higher prevalence
tends to be common in communities with poor healthcare including low immunization (14) (15).
Rampant CSN risk factors in Africa include; prolonged solar radiation exposure, HIV infection,
increased p53 expression and Human Papilloma Virus (HPV) infection (16). In Uganda, popular risk
factors comprise of prolonged exposure to sun rays, HIV immunosuppression, and poverty (14).

Wide surgical excision using the "no touch" approach (Shields) and further cryotherapy have
been the usual treatments for OSSN. However, nonsurgical therapy with topical chemotherapeutic
drugs has emerged as the preferred option for managing OSSN due to high recurrence rates ranging
from 5% to 66% after surgical (17) (18). The general predictors of poor prognosis in OSSN include;
invasion, recurrence, feeder vessel proliferation, positive resection margin, immunosuppression,
histologic grade, and the young age of a patient (19).

Little is known about the clinic demographics and OSSN grades of these patients in a Ugandan
context due to shifting patterns in the prevalence and treatment choices for the disease. In this article,
we discuss the clinic demographic characteristics and OSSN scores of patients who have presented
with this condition at a tertiary hospital.

Materials and method

Study design and site

We set out to study the burden of OSSN. This was a retrospective laboratory-based study at
Mbarara of Science and Technology (MUST)/ Mbarara Regional Referral Hospital (MRRH) Pathology
laboratory. The MUST Pathology department was established in 1995 and since then it has acted as
the referral laboratory offering histology, cytology and autopsy services to MRRH. It handles
approximately 3500 histology specimens and 1500 cytology specimens per year.

In its catchment area, which includes the following districts: Mbarara, Bushenyi, Ntungamo,
Kiruhura, Ibanda, Buhweju, Rubirizi, Mitooma, Kazo, Rwampara, and Isingiro, the Mbarara regional
referral hospital serves a population of more than four million people. The hospital also sees patients
from the nearby nations of Tanzania, Rwanda, Burundi, and the Democratic Republic of the Congo,
as well as regional referral hospitals of Kabale, Masaka and Fort Portal. It offers specialist medical
and surgical services including neurosurgery, urology, cardiothoracic surgery, general surgery,
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pediatrics, nephrology, oncology, dermatology, ophthalmology, radiology, ENT, psychiatry and
intensive care services.

It was a retrospective investigation. We examined all patient files from the MUST/MRRH
histopathology laboratory in South Western Uganda between January 2015 and October 2021 that
contained a histological diagnosis of ocular surface squamous neoplasia. The following were
recorded: Age, Sex and ocular squamous surface neoplasia (OSSN) histological grades. Age was
further categorized in 15-year groups as 15-29 years, 30-44 years, 45-60 years and 61 years & above.
OSSN histological grades was further categorized as Conjunctival intraepithelial neoplasia I (CIN I)
Conjunctival intraepithelial neoplasia II (CIN II), Conjunctival intraepithelial neoplasia III (CIN III)
Carcinoma in situ (CIS) and invasive squamous cell carcinoma.

Data analysis

The data was sorted in Microsoft Excel 2019 and exported to IBM SPSS version 28.0.0.0 for
analyses. Continuous variables were analyzed by mean, median, and standard deviation. Categorical
variables were analyzed as proportions. The output was presented as tables and figures for easy
comprehension. A statistically significant result was one with a p value lower than 0.05.

Results

A total of 303 patient records were included. This contributed to 26.7% of all confirmed ocular
lesions. The age range was 15-106 years and the mean age was 39.99 years (SD-14.702). The
commonest age group was 30-44years (41.3%). 15- 29 composed of 26.4%, 45-60 composed of 22.4%
and 61 & above composed of 9.9%. The females were more common (59.1%) than males (40.9%).

Table 1. Frequency Statistics of patients, N = 303.

Variable Frequency (n) Percentage (%) Cumulative
Percent

Sex
F 179 59.1 59.1
M 124 40.9 100.0

Age Groups
15-29 80 26.4 26.4
30-44 125 41.3 67.7
45-60 68 22.4 90.1
61  and 30 9.9 100.0
Higher

OSSN grades
CIN1I 18 5.9 5.9
CINII 26 8.6 14.5
CIN III 39 12.9 27.4
CIS 37 12.2 39.6
SCC 183 60.4 100.0

The commonest OSSN was invasive SCC (60.4%). Low grade dysplasia composed of (14.5%)
while high grade dysplasia composed of 25.1%.
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Figure 1. Bar Graph showing the mean age distribution by diagnosis and sex.

Generally, there is no association between OSSN and age groups, however when stratified with
sex, there was an association with female sex (p-value- 0.033).

Table 2. Cross-tabulation of OSSN grades and age groups by Sex, N=303.

Sex Diagnosis Age Groups
15-29 30-44 45-60 261 Total Pearson
Chi-
Square
Female CINI 1 2 7 1 11 0.033
CINII 6 8 3 2 19
CIN III 9 6 8 3 26
CIS 11 10 3 0 24
SCC 26 43 18 12 99
Male CINI 1 2 4 0 7 0.398
CINII 1 5 0 1 7
CIN III 2 8 2 1 13
CIS 2 5 3 3 13
SCC 21 36 20 7 84
Total 80 125 68 30 303 0.063
Discussion

In tropical nations, ocular surface squamous neoplasia (OSSN) is a prevalent lesion. Recent
research from the developing world indicated that severe OSSN was the most prominent conjunctival
lesion in need of disemboweling (19). Geographically, the incidence of IOSSN is the highest in
countries near the equator and in the southern hemisphere, with peak incidence at a latitude of 16°
South (5). The incidence decreases by half for each 10° increase in latitude, which has been attributed
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to reduced Ultra violet (UV) exposure (3) (20). In developed countries, patients with OSSN have a
different disease profile and continue to present in elderly in both the general population (21).

Generally, the overall prevalence of OSSN in ocular lesions was 26.7%. This was much lower
than the one reported in Kenya of 38% (22), however it is generally higher compared to many studies.
This is could be attributed to the higher prevalence of Human immunodeficiency virus (HIV) and
Human papilloma virus (HPV) infections in Uganda than surrounding countries in the region (23)
(24).

In the current study, the mean age was reported to be 39.99 years. Identical results were observed
in India (34 years) (19), in Malawi (35.8 years) (13), inIndia (40 years) (25) and in Botswana (38 years)
(26). This could be attributed to the fact that most of the population in these places is young and that
there is a high prevalence of HIV especially in the young population (25). Different findings have
been reported in Australia (68.9 years) (27), in UK (71 years) (28), in Taiwan (63.4 years) (29). and in
Turkey (63.7 years) (30). This elderly mean age is due to the fact it has been reported that these places
have a reduced exposure to UV light as most of the work is indoors, and have reduced level of HIV
and HPV exposure. A study done in Taiwan where the mean age was above 60 years revelated that
none of the patients had HIV(29). This clearly indicates the role of HIV as a big risk factor for OSSN.

The commonest age group in our study was 30-44 years which is consistent with many African
studies(14) (5) (26). This is likely attributed to the early and prolonged exposure to UV light in their
occupations, in addition to the high burden of HIV and HPV infections (22). The commonest age
groups in Europe and US are much higher, usually after 60 years (28) (31). This is attributed to
accumulation of other driver mutations in these patients, not necessarily those caused by HPV and
UV light.

In the current study, the incidence in females was higher (59.1%) than males. Studies conducted
in Africa such as those in Botswana (53.9%) (26), in Kenya (65%) (22) and in Uganda (57%) are
comparable to this (14). African women have increased risk probably due to their higher prevalence
of HIV and HPV infections (5). This result contrasts many studies that reported a higher male
prevalence(19), (32), (30). Higher incidence of OSSN in male gender is associated with increased
exposure to ultraviolet rays during outdoor work (33), however may also be attributed to racial
background, with males predominating in Caucasians (34) (32).

The most common grade of OSSN in our study was invasive SCC, with in-situ lesions less
common. CIN I-5.9%, CIN II- 8.6, CIN III-12.9%, CIS-12.2 %, and invasive SCC (60.4%). These findings
compare with studies done by several authors who reported that untreated OSSN usually shows
ascending incidence with histologic grades (32). The prevalence of invasive SCC was also consistent
with a study done in Pakistan (63.9%)(35) and in India (55%)(25). There has even been a higher
prevalence of 70.7% a previous Ugandan study (6). Generally, our study's findings showed OSSN to
be inclined towards advanced grades (high-grade CIN and invasive SCC) attributed to late diagnosis
and lack of histopathology facilities or awareness (37). It can also be attributed to the poor treatment
outcome and tumor recurrence in developing countries (38). It can also be attributed to the higher
prevalence of HIV as seen in Uganda (39). Other counties have also reported invasive SCC as the
commonest OSSN though at lower frequencies (28% in UK and 19.7% in Canada (36) (34). Much
lower rates have been reported in the USA (11%) (31) and in New Zealand (9%) (27) because of having
organized ophthalmic care services, most of which have been digitalized (40). A similar study done
in Uganda reported CIN I to be 48 CIN II to be 66 CIN III to be 81 and 123 with invasive disease (14).
This difference may be attributed to the different study design that Waddell et al, 2010 employed.

There was no clear explanation for the association between female gender with age groups and
OSSN grades, however we postulate this could be explained by the high prevalence of HIV with a
national prevalence of 6.8% compared to 3.9% for men (2020 Uganda HIV-AIDS fact sheet).

Conclusiona

This study confirms the high incidence of ocular surface squamous neoplasia among young
individuals. Most of the ocular surface neoplasia is invasive squamous cell carcinoma. Most ocular
surface neoplasia affects women in this region. It is necessary to conduct additional research to
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identify the risk factors for ocular surface neoplasia for patients in sub-Saharan Africa in order to
avert acquisition of malignant forms of the disease.

Study Limitation

Due to the retrospective nature of this study where we reviewed records, we were unable to
assess the impact of known risk factors such as Human Immunodeficiency Virus and Human
Papilloma Virus infections on ocular surface neoplasia. We therefore recommend other studies to be
done with higher forms of study.
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