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ABSTRACT

Objective Orbito-ocular cancers are a common

cause of morbidity and mortality in our population, yet
these cancers have not been adequately described in
Malawi. This study sought to describe the burden and
histopathological profile of orbito-ocular cancers in
Northern Malawi.

Methods and Analysis A retrospective review of
pathology reports was done. Descriptive analyses were
performed to summarise patients’ demographic and
clinical characteristics, and histopathological results.

A binary logistic regression was used to explore the
association between demographic variables, site of lesion
and cancer.

Results 210 pathology reports of orbito-ocular biopsies
were reviewed. 60.0% of patients were female. The
majority (39.5%) of patients were in the 31 to 40 age
group but overall mean age (+SD) was 34.81+15.9 years.
Cancer was diagnosed in 84 (40.0%) patients. Squamous
cell carcinoma constituted the majority (82.1%) of cancers
followed by retinoblastoma at 7.1%. Orbito-ocular cancers
were associated with HIV infection (OR5.9, 95% Cl 2.0 to
17.2) and intraocular tumours were 8.3 times (OR 8.3,
95% Cl 2.0 to 33.8) more likely to be malignant. However,
squamous cell carcinoma was the only type of cancer
found in patients with HIV infection and mostly affected
the conjunctiva, constituting 94.4% of cancers affecting
this site. Retinoblastoma on the other hand only affected
children less than 10 years of age.

Conclusion Cancer constituted a substantial proportion
of orbito-ocular lesions in our study population, with
conjunctiva being the common site. This calls for improved
capacity to prevent, diagnose and manage orbito-oracular
cancers in Northern Malawi and similar settings.

BACKGROUND

Globally, it is estimated that at least 2.2 billion
people have a vision impairment or blind-
ness, of whom at least 1billion have a vision
impairment that could have been prevented
or is yet to be addressed.' Visual impairment
has an important economic cost implication

and is associated with diminished quality of
life.

Key messages
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What is already known on this topic?

» Orbito-ocular cancers remain a major cause of
mortality and morbidity worldwide but literature to
comprehensively describe histopathological profile
of these cancers in our population is lacking.

» Cancer of the eye has also been reported using data
from national population-based cancer registry and
not focusing on specifically on histopathological pro-
file of orbito-ocular cancers.

What this study adds?

» Orbito-ocular cancers contribute a significant pro-
portion of orbito-ocular lesions and squamous cell
carcinoma was predominant in our study population.

» The study further revealed that HIV is an associat-
ed risk factor for orbito-ocular malignancy and in-
traocular lesions were 8.3 times more likely to be
malignant.

How this study might affect research, practice

or policy?

» The findings of this study call for policy-makers and
other stakeholders to include orbito-ocular cancers
among priority cancers in Malawi and devise appro-
priate strategies for prevention, early detection and
management to reduce morbidity and mortality.

Orbito-ocular tumours cause significant
morbidity and mortality in our population
with varying incidence, site distribution and
pathological profiles globally and region-
ally. In a retrospective study involving 115
cases conducted in Nepal demonstrated
that tumours were predominantly malignant
(58.25%, (n=67)) with bimodal distribution
first, peak age less than 5 years and second
peak 40-50 years and basal cell carcinoma was
the most common histological findings.” This
is in contrast to several studies conducted in
West Africa and Taiwan where squamous cell
carcinoma and melanoma respectively were
the most common malignant tumours in
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adults.” Most of the common benign tumours reported
in many studies are conjunctival papilloma, dermoid
cysts, nevus, cystic lesions, haemangiomas.”” Studies have
reported variation in common sites for orbito-ocular
tumour however conjunctiva and eyelids are among the
most common sites.”"

Histopathology remains a gold standard for diag-
nosing orbito-ocular lesions. In addition, histology
reveals whether the lesion is malignant or not. Patients
with orbito-ocular lesions are usually referred from
secondary level of care to tertiary facilities for diagnosis
and management. However, in Malawi, like in many low-
income countries, histopathological services are limited
contributing to delay in making definitive diagnosis and
initiation of treatment. As such histopathological pattern
of orbito-ocular lesions may help to guide in developing
effective preventive, diagnostic and management strategy.

In Malawi particularly in northern region, there is
paucity of data on orbito-ocular cancers which can best
describe our situation and guide in developing effective
preventive, diagnostic and management strategy. There-
fore, this study was instituted in order to describe the
burden and histopathological pattern of orbito-ocular
cancers at Mzuzu Central Hospital (MCH) in Malawi.

MATERIALS AND METHODS

Design, setting and population

This was a record based retrospective cross-sectional
study conducted at MCH, which is the only tertiary facility
located in northern part of Malawi, catering for a popu-
lation of about 2 289 780 million people.” We carried out
a retrospective review of 210 histopathological results of
orbito-ocular specimens from July 2013 to June 2018.
Relevant information such as sex, age, race, clinical and
histological diagnosis were extracted from original biopsy
reports. All patients’ records with missing demographic,
clinical and histopathological data and those with incon-
clusive results were excluded.

Specimen collection and processing

Tissue specimens were collected and preserved in 10%
buffered formalin solution and then transported to
Kamuzu Central Hospital/University of North Carolina
(KCH/UNC) pathology laboratory in Lilongwe—Malawi.
The KCH/UNC laboratory adheres to international
quality assurance standards. Figure 1 is a flow diagram
showing the process involved in the processing and
examining of the specimens to make histopathological
diagnosis.

Data analysis

Data were entered in Microsoft excel 2016, validated
and cleaned before importing into Stata, V.13.0 (Stata)
for analysis. Descriptive analyses were performed to
summarise patient’s sociodemographic and clinical char-
acteristics, and histological findings. A binary logistic
regression was used to explain the relationship between

‘ Specimen is cut into 3-5mm slices put in the cassette and the lid is covered. ‘

Cassette is placed in a container of an automatic tissue processor. There are 12 containers each
containing different reagents. The tissue moves from one to the other through all twelve. This
process takes 24hours.

‘ The tissue is embedded using Leica Histocore Arcadia H-Heated Paraffin embedding station. ‘

1

‘ A manual rotary microtome is used to cut the tissue into 3-5um thin slices ‘

l

A floatation bath and a slide warmer are then used to fix the tissue slice onto the microscope
slide.

The tissue slices are stained with haematoxylin and eosin then mounted on a microscope ready
for examination by pathologist.

I Immunohistochemical or special stains requested depending on primary differential diagnoses ‘

Figure 1 Processes involved in specimen processing at
KCH/UNC laboratory. KCH/UNC, Kamuzu Central Hospital/
University of North Carolina.

orbito-ocular cancers and demographic factors and site
of lesion.

RESULTS

A total of 210 orbito-ocular biopsy specimens from 210
patients were analysed. One hundred and twenty six
(60.0%) of these were female. The majority (39.5%) of
patients were in the 31-40 age group but the overall mean
(+SD) age was 34.8+15.9 years. 17.6% of patients were
HIV positive while the HIV status of 59.5% of patients
was unknown or undocumented. The majority (63.8%)
of biopsy specimens were taken from the conjunctiva
followed by the eyelid/adnexa at a distant 13.3%. Cancer
was diagnosed in 84 (40.0%) patients. Among the 84
cases of cancer, squamous cell carcinoma constituted the
majority (82.1%) of malignant lesions, followed by reti-
noblastoma at 7.1% table 1.

In a multivariable logistic regression analysis orbito-
ocular cancers were significantly associated with HIV sero
status and site of lesion. HIV positive patients were 5.9
times (OR 5.9, 95% CI 2.0 to 17.2) more likely to have
cancer than their HIV negative counterparts while intra-
ocular tumours were 8.3 times (OR 8.3, 95% CI 2.0 to
33.8) more likely to be malignant than tumours affecting
the eyelid/adnexa. Although the association between
orbito-ocular cancers and age was not statistically signif-
icant the trend seems to suggest that the incidence of
cancer increases with increasing age table 2.

Squamous cell carcinoma was the only type of cancer
found in HIV positive patients while retinoblastoma
was only found in children less than 10 years of age and
constituted the majority (50%) of cancers diagnosed in
this age group. Even though squamous cell carcinoma
affected every other orbito-ocular site, it mostly affected
the conjunctiva and was responsible for 94.4% of all
malignant lesions affecting this site table 3.
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Table 1 Demographic characteristics of patients and
histology findings of the biopsies analysed
Frequency
Variable (%)
Sex Female 126 (60.0)
Male 84 (40.0)
Age (years) 0-10 22 (10.5)
11-20 9 (4.3)
21-30 38 (18.1)
31-40 64 (30.5)
41-50 48 (22.9)
51-60 18 (8.6)
61-70 6 (2.9)
>70 2 (1.0)
Missing 3(1.4)
HIV status Negative 48 (22.9)
Positive 37 (17.6)
Unknown/undocumented 125 (59.5)
Site of biopsy  Eyelid/adnexa 28 (13.3)
Conjunctiva 134 (63.8)
Intraocular 25(11.9)
Unspecified 23 (10.9)
Histology Cancer 84 (40.0)
findings No cancer 126 (60.0)
Histological Squamous cell carcinoma 69 (82.1)
gggz;)f Cancer petinoblastoma 6(7.1)
Kaposi sarcoma 2(2.4)
Small B cell ymphoma 1(1.2)
Other invasive carcinomas 6(7.1)

Mean age—34.81+15.9 years, range: 4 months to 91 years.

DISCUSSION
We conducted a retrospective review of pathology reports
of orbito-ocular biopsies. The incidence of orbito-ocular
cancers was 40%. In studies done elsewhere the inci-
dence of orbito-ocular cancers varies from 31.1%" to
79.7%,’ which is a considerably high burden. Despite this
high burden, orbito-ocular cancers are not among the
priority cancers in our setting. In Malawi, cancer control
efforts are focused on Cervical cancer, breast cancer,
oesophageal cancer, Kaposi sarcoma and Non-Hodgkin’s
lymphoma.'’ This call for policy-makers to include orbito-
ocular cancer among priority cancers, create awareness
and provide tailored control and prevention measures.
These interventions would help to detect orbito-ocular
cancers in their early stages, when treatment is less
complex, more affordable and generally more effective
resulting in high cure rates or increased survival with
good quality of life.

We found that the most common malignancy seen
in orbito-ocular biopsy specimens was squamous cell
carcinoma (82.1%), followed by retinoblastoma (7.1%).

This result is similar to what has been reported by other
studies in Nigeria,’° " implying that squamous cell carci-
noma is the most common type of malignancy affecting
orbito-ocular tissues. However, data of cancer registry
among Chinese, the common malignancies were retino-
blastoma (35.3%), melanoma (17.9%) and lymphoma
(18.8%).” There is strong epidemiological evidence that
solar ultraviolet radiation is a risk factor for squamous
cell carcinoma of conjunctiva.”*"* Therefore, predomi-
nance of squamous cell carcinoma in our study may be
attributed to overexposure to Africa’s excessive sunlight.
We recommend that people should be advised to wear
sun protectors such as ultraviolet protection sunglasses
or sun protection hats when outdoors in strong sunlight.
Further, global efforts to mitigate climate change have to
be reinforced so as to prevent continued depletion of the
UV-protective ozone layer which may have serious impli-
cations on orbito-ocular cancers.

Lymphomas were rare in our study which is in keeping
with other studies where lymphomas including Burkitt’s
lymphoma were uncommon, contributing about 8.1%
(3/37) of orbital and eye lid tumours.” Likewise ocular
melanoma, for instance, is the second most common
type of melanoma after cutaneous melanoma and most
common primary intraocular tumour in adults.'” Malig-
nant uveal melanoma is also commonly reported among
Caucasians and in our study, which involved black Afri-
cans, did not find any of these, affirming previous
findings that malignant melanoma is rare in Africans as
compared with Caucasians.* """

About two-thirds (54/84) of cancers were found to be
on the conjunctiva. This may be due to the fact that the
majority (63.8% (134/210)) of specimens analysed were
conjunctival biopsies. This is consistent with findings
from other studies which reported up to 45.3% (4) and
45.7%' of orbito-ocular specimens were from conjunc-
tiva. This suggests that orbito-ocular tumours affect the
conjunctiva more than any other orbito- ocular tissues.
However, intraocular tumours were more likely to be
malignant than tumours affecting other orbito-ocular
sites. A multivariable logistic regression showed that
intraocular tumours were 8.3 times more likely to be
malignant than tumours affecting the eyelid/adnexa or
conjunctiva. Other studies have reported similar results
where all intraocular tumours (100% (26/26)) turned to
be malignant.” Therefore, patients presenting with intra-
ocular lesions should be investigated thoroughly to rule
out malignancy.

From this study, 67.6% (25/37) of HIV-infected patients
had malignant lesions compared with 22.9% (11/48) of
those who were HIV negative. A logistic regression anal-
ysis demonstrated that HIV positive patients were 5.9
times more likely to have orbito-ocular cancer than HIV
negative counterparts. This implies that HIV is an associ-
ated risk factor for orbito-ocular malignancy. Our finding
is consistent with findings of other studies which have
attributed the rising incidence of orbito-ocular tumours,
especially conjunctival squamous cell carcinoma, to high
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Variable Cancer (%)

No cancer (%)

Adjusted OR

Unadjusted OR (95% CI)* (95% CI)t

Age (years)  0-10 (reference) 10 (45.5) 12 (54.5) - -
11-20 1(11.1) 8 (88.9) 0.2 (0.0to 1.4) 0.2(0.0t02.2)
21-30 10 (26.3) 28 (73.7) 0.4 (0.1 to 1.3) 0.7 (0.2 t0 2.7)
31-40 29 (45.3) 35 (54.7) 1.0 (0.4 to 2.6) 1.5(0.4t0 5.3)
41-50 27 (56.3) 21 (43.7) 1.5 (0.6 to 4.3) 1.9 (0.5106.7)
51-60 4 (22.2) 14 (77.8) 0.3 (0.1to 1.4) 0.3 (0.1 to0 1.6)
61-70 1(16.7) 5(83.3) 0.2 (0.0to 2.4) 0.7 (0.1 t0 7.8)
>70 1 (50.0) 1 (50.0) 1.2 (0.1 to 21.7) 1.1(0.0t0 39.9)

Site Eye lid/adnexa (reference) 6 (21.4) 22 (78.6) - -
Conjunctiva 54 (40.3) 80 (59.7) 2.5 (0.9 to 6.5) 1.9 (0.6 t0 5.4)
Intraocular 18 (72.0) 7 (28.0) 9.4 (2.7 to 33.1) 8.3 (2.0 t0 33.8)
Not specified 6 (26.1) 17 (73.9) 1.3 (0.4 t0 4.7) 0.7 (0.2 to 2.9)

*Univariable binary logistic regression.

TMultivariable binary logistic regression, adjusting for all other variables in the table.

rate of HIV infection.'” * It is therefore imperative that
patients presenting with orbito-ocular lesions should
be screened for HIV as part of routine care for proper
management and timely initiation of antiretroviral

therapy (ART). On the other hand, controlling HIV

would reduce the incidence of orbito-ocular cancers.
Although the association between orbito-ocular

cancers and age was not statistically significant the trend

Type of cancer

Small B cell
lymphoma (%)

Other invasive
carcinomas (%) Total (%)

Squamous cell Retinoblastoma
carcinoma (%) (%)

Kaposi

Demographic variables sarcoma (%)
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Age (years) 0-10 4 (40.0) 5 (50.0) 1 (10.0) 0(0.0) 0(0.0) 10 (100)
11-20 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1 (100) 1 (100)
21-30 9 (90.0) 0(0.0) 0(0.0) 0(0.0) 1(10.0) 10 (100)
31-40 25 (86.2) 0(0.0) 1 (3.5) 0(0.0) 3(10.3) 29 (100)
41-50 26 (96.3) 0(0.0) 0(0.0) 0(0.0) 13.7) 27 (100)
51-60 3 (75.0) 0(0.0) 0(0.0) 1 (25.0)) 0(0.0) 4 (100)
61-70 1 (100) 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 1 (100)
>70 1 (100) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1 (100)

Site of lesion Eye lid/adnexa 4 (66.7) 0(0.0) 1(16.7) 1 (16.7) 0(0.0) 6 (100)
Conjunctiva 51 (94.4) 0(0.0) 1(1.9) 0(0.0) 2(3.7) 54 (100)
Intraocular 10 (55.6) 5 (27.8) 0(0.0) 0(0.0) 3 (16.7) 18 (00)
Not specified 4 (66.7) 1 (16.70 0(0.0) 0(0.0) 1(16.7 6 (100)

=S
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seems to suggest that the incidence of cancer increases
with increasing age. Perhaps the statistical significance
could not be demonstrated because orbito-ocular
cancers seemed to follow a bimodal distribution, with the
first peak in the first decade of life and the second and
third peaks in the fourth and fifth decades of life, respec-
tively. Studies elsewhere have demonstrated bimodal
distribution of malignant tumours—first decade and
fifth decade.”*' The association between sex and cancer
was also not statistically significant this is in keeping with
other studies conducted elsewhere which shows that
there is no significant difference in the sex distribution
of cancers.”” Although other studies have reported that
men are at greater risk of ocular cancer compared with
women.'? This increased risk is attributed to the amount
of time spent in direct sunlight. Due to their nature of
jobs and lifestyle men spend more time in direct sunlight
outdoors and exposed to harmful effects of ultraviolet
radiation."”

We observed that squamous cell carcinoma was the
only type of cancer found in HIV positive patients and
mostly affected the conjunctiva. It accounted for 94.4%
of all cancers affecting the conjunctiva. This is in keeping
with studies conducted elsewhere which showed that
Squamous cell carcinoma is a common cancer affecting
conjunctiva and HIV is an established risk factor for squa-
mous cell carcinoma.”"** Clinicians should therefore
put their suspicion on squamous cell carcinoma when-
ever they see a patient presenting with a conjunctival
lesion and must try to immediately establish their HIV
status so that those who turn out to be HIV positive can
be promptly initiated on ART.

Retinoblastoma was the most common malignancy in
children and constituted 50% of all cancers affecting
children less than 10years of age. This is in tandem with
other studies which have demonstrated that worldwide
retinoblastoma is the most common primary intraocular
tumour in children.” ** Studies have shown that delayed
presentation of patients with retinoblastoma due to lack
of awareness and inaccessibility to proper medical facility
at primary and secondary levels of healthcare were major
impediments in achieving high cure rate.” Therefore,
improving awareness among health workers about clin-
ical features such as leukocoria and strabismus with
prompt referral may reduce morbidity and mortality, and
lead to improved outcome.

Although our study did not find any adult case of reti-
noblastoma, cases of adult onset retinoblastoma have
been reported elsewhere.® *° Therefore, clinicians must
still be suspicious of retinoblastoma if an adult patient
presents with a white mass lesion of unknown aetiology.

Much as some studies have demonstrated Kaposi
sarcoma is a common malignant lesion in patients with
advanced HIV disease, our findings are similar to other
studies which found that Kaposi sarcoma was rare.’ '’
This may be due to limited laboratory capacity therefore
clinicians rely on clinical diagnosis. Likewise prompt
initiation of ART in our set up which is of paramount

importance in preventing advanced HIV disease and
management of Kaposi sarcoma hence we did not find
any case Kaposi Sarcoma among HIV infected patients
in our study.

CONCLUSION

Cancer constituted a substantial proportion of orbito-
ocular lesions in our study population, with squamous
cell carcinoma being the most common malignancy in
adults and retinoblastoma in children. We, therefore,
call on policy-makers and other stakeholders to include
orbito-ocular cancers among priority cancers in Malawi
and devise appropriate strategies for prevention, early
detection and management to reduce morbidity and
mortality.

Limitations

This was a record based retrospective cross-sectional study,
as such some clinical data which would have helped us to
arrive at more meaningful conclusions were missing.
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