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Objective: This study aimed to evaluate the epidemiological and clinicopathological spec-
trum of ocular malignancies among patients presenting to a teaching hospital in Northern India.
Methods: A total of 246 histopathologically diagnosed patients with ocular malignancies
were included in the study. Tumor type and size, primary origin and location of tumor, clinical
staging, radiological findings, histopathological type, and treatment outcomes were assessed.
Results: Overall, males over 55 years of age were most commonly affected and the majority
of cases were primary ocular or adnexal malignancies (n = 226; 91.87%). The eyelids and
periocular structures (n = 92; 37.40%) were the most commonly involved site, followed by
the orbit (n = 72; 29.27%), ocular surface (n = 46; 18.70%) and intraocular region (n = 36;
14.63%). The majority of the patients (n = 68; 27.64%) were managed by primary surgical
excision and reconstruction. However, 46 patients (18.70%) with advanced lesions under-
went neoadjuvant chemotherapy followed by surgical excision and more extensive orbital
lesions were treated by exenteration followed by adjuvant chemotherapy (n=48; 19.51%),
while patients with metastatic tumor were given palliative chemotherapy/external beam
radiation therapy (n= 46; 18.70%). Overall, 45.12% of patients were cured completely,
15.45% showed a partial response to the treatment, 13.04% had progressive disease and
16.67% demonstrated disease recurrence.

Conclusion: A clinicopathological analysis of ocular malignancies at a teaching hospital in
Northern India indicated the preponderance of primary ocular malignancies, with eyelid
sebaceous gland carcinomas being the most common pathological diagnosis. Most of our
patients had advanced and extensive disease among them majority belonged to the rural
background and poor socio-economic status.

Keywords: ocular malignancy, tumors, diagnosis, primary cancer, sebaceous gland
carcinoma, neoadjuvant chemotherapy

Introduction
Ocular malignancies comprise not only primary malignant tumors arising from the
eyeball and its adnexa but also primary malignant lesions extending from neighboring
structures such as the nose, paranasal sinuses, and cranial fossa, as well as secondary
metastases in the orbit." Globally, retinoblastomas (RB) are the most common type of
pediatric intraocular malignant tumor, while uveal melanomas are the most common
among adults.” However, in India, retinoblastomas are more common than melanomas.”
The condition is bilateral and hereditary in approximately 40% of patients worldwide.’
Eyelid tumors are also more prevalent in Asian countries like India.* The most
frequent types of malignant eyelid tumors are basal cell carcinomas (BCC), sebac-
eous gland carcinomas (SGC) and squamous cell carcinomas (SCC) with these
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tumors represent about 90% of all ocular malignancies.' In
contrast, lymphomas, rhabdomyosarcomas and lacrimal
gland adenocarcinomas are common primary orbital
malignancies.” In adults, the most common type of orbital
metastasis comprises carcinomas from the breast, prostate
gland, kidney, testes and gastrointestinal tract.® Orbital
metastasis in children is rarer and mainly arises from
adrenal neuroblastomas, Wilm’s tumors or Ewing’s
sarcomas.’

The clinical presentation of ocular malignancies varies
depending on a range of factors, including geographical
location, ethnicity, literacy and socio-economic status. In
developing countries, ocular malignancies are often diag-
nosed at an advanced stage when curative treatment is no
longer possible. Moreover, the clinical presentation of
ocular malignancies may simulate that of benign condi-
tions, resulting in delays in diagnosis and tumor
metastasis.® The aim of this study was to assess the clin-
icopathological spectrum of ocular malignancies in a
teaching hospital in northern India. These findings may
be helpful in the diagnosis and management of affected

patients.

Patients and Methods
This retrospective study was conducted between March
2014 and February 2019 at the Regional Institute of
Ophthalmology, Institute of Medical Sciences, Banaras
Hindu University, Varanasi, Uttar Pradesh, India. A total
of 246 cases of histopathologically confirmed malignant
tumors of the eyeball and ocular adnexa (including the
eyelid, conjunctiva, and orbit) were reviewed. Old cases
treated elsewhere and cases with less than three months of
follow-up were excluded from the study. Patients were
managed by multidisciplinary approach; radio-imagings
were done in the department of radiodiagnosis, FNAC/
histopathological examinations were performed in the
department of pathology and radiation was given in the
department of radiotherapy.

This study was approved by the ethical committee of
the Institute of Medical Hindu
University, Varanasi, and the methods adhered to the tenets

Sciences, Banaras
of the Declaration of Helsinki. Prior informed consent was
obtained from the patients regarding participation in a
research study, review of their medical records and to
have their data including clinical images published.

Various demographic and clinical variables were
recorded for each patient, including their age, gender, resi-

dence, educational background, socio-economic status,

tumor size and anatomical location, time of presentation,
histological diagnosis, clinical staging, radiological find-
ings, treatment procedure, and disease course. The extrao-
cular extension was assessed by CT Scan and MRI imaging.
The clinical diagnosis was confirmed by fine-needle aspira-
tion cytology of lymph node (FNAC) or histopathological
examination from the incisional or excisional biopsy. The
eyelid and periocular carcinoma cases were treated with
wide local excision with >5 mm safety margins from clin-
ical borders and an appropriate reconstruction. Frozen-sec-
tion examination of surgical margins was performed in
larger tumors or recurrent cases to maintain clear margins.
Tissue specimen was fixed in 10% neutral buffered formalin
and frozen in liquid nitrogen, paraffin section of 5 um
prepared and stained with hematoxylin and eosin.
Histopathological examination was done to identify the
pathological type, clearance of surgical margin and degree
of differentiation. According to the degree of differentiation,
the tumors were graded as well, moderately or poorly
differentiated type. Immunohistochemical staining (vimen-
tin positivity) was done in cases of orbital rhabdomyosar-
coma. Tumor staging was done according to the 8th edition
of TNM staging system proposed by the American Joint
Committee on Cancer. Patients were treated either by sur-
gical excision, chemotherapy and/or radiotherapy. The
mean (SD) follow-up period was of 18.75 (2.68) months
(median; 16.0 months) with a range of 6—35 months. The
clinical Follow-up data included the patient outcome and
incidence of recurrence.

Statistical analysis was conducted using the Statistical
Package for the Social Sciences (SPSS), Version 16 (IBM
Corp., Armonk, New York, USA). Results were reported
using descriptive statistics. A pP- value of <0.05 was
considered statistically significant. Ethical clearance for
this study was obtained from the local institutional ethical
committee.

Results

A total of 246 patients were included in the study; of these,
138 (56.10%) were male and 108 (43.90%) were female
(male-to-female ratio: 1.28:1). The mean age of patients
with malignant ocular tumors was 41.5 + 30.7. Over half
(n = 133; 54.07%) were 55 years of age or older, while
21.54% were under 16 years. Almost two-thirds (n = 162;
65.85%) were from rural areas, while the rest lived in
urban or semi-urban regions. Overall, 151 patients
(61.38%) were illiterate and 40 (16.26%) had only been
educated to a preschool level. The majority of the other
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patients had been educated to primary (n = 25; 10.16%),
11; 4.47%) or secondary (n = 10;
4.07%) level. However, four of the subjects were gradu-

middle school (n =

ates and five were postgraduates (Table 1). The majority of
patients (65.85%) had per capita income (PCI), 1000-5000
Indian rupees while 14.63% of patients had PCI < 1000
rupees. As socio-economic status-concerned patients
belonged to upper class (8.13%), upper middle class
(10.16%), middle class (26.2%), lower middle class
(40.65%) and lower class (14.63%). The mean duration
between lesion appearance and consultation was 26.00+
20.05 months. Most of the patients having late consulta-
tion belonged to the rural background and low education
and income group.

Unilateral ocular malignancies were noted in 232
patients (94.31%), with the right and left eyes affected in
68.29% and 26.02% of cases, respectively. The remaining
14 subjects (5.69%) had bilateral involvement. The eyelids
and periocular structures were the most common site of

involvement (n = 92; 37.40%), followed by the orbit (n =

Table | Demographic Characteristics of Patients with Ocular
Malignancies (N = 246)

Characteristics No. of Patients Percentage (%)
Gender
Male 138 56.10
Female 108 43.90
Age group in years
0-5 47 19.11
6-15 16 6.50
16-25 | 0.41
26-35 4 1.63
3645 16 6.50
46-55 39 15.85
56-65 65 26.42
265 58 23.58
Place of residence
Urban 34 13.82
Semi-urban 50 20.33
Rural 162 65.85
Educational level
Illiterate 151 61.38
Preschool 40 16.26
Primary 25 10.16
Middle I 4.47
Secondary 10 4.07
Graduate 4 1.63
Postgraduate 5 2.03

72; 29.27%), ocular surface (n = 46; 18.70%) and intrao-
cular region (n = 36; 14.63%). The most frequent type of
malignancy was a primary ocular and adnexal tumor
(91.87%). However, 13 patients (5.28%) had secondary
invasion from adjacent structures, including 10 cases
(4.07%) of metastasis from the paranasal sinus and naso-
pharynx and three (1.22%) from intracranial tumors. The
remaining seven patients (2.85%) had secondary metas-
tases from carcinomas in other regions of the body, includ-
ing the breasts (n = 3; 1.22%), lungs (n = 2; 0.81%), testes
(n =1; 0.41%) and prostate (n = 1; 0.41%). Lymph node
metastasis was reported in 43 patients (17.48%) and dis-
tant metastasis was observed in 11 patients (4.47%)
(Table 2).

Among patients with eyelid or periocular tumors, the
most common pathological diagnosis was SGC (n = 42;

Table 2 Clinicopathological Characteristics of Patients (N = 246)

Characteristics No. of Percentage
Patients | (%)
Type of malignancy
Primary ocular or adnexal malignancy 226 91.87
Secondary invasion from adjacent 13 5.28
structures, including:
® Paranasal sinuses and nasopharynx | 10 4.07
® |Intracranial tumors 3 1.22
Secondary invasion from metastatic 7 2.85
carcinomas elsewhere, including:
® Breast 3 1.22
® lungs 2 0.81
® Testes | 0.41
® Prostate | 0.41
Laterality
Right eye 168 68.29
Left eye 64 26.02
Bilateral 14 5.69
Location of tumor
Eyelid and periocular structures 92 37.40
Orbit 72 29.27
Ocular surface (ie the conjunctiva 46 18.70
and cornea)
Intraocular 36 14.63
Lymph node metastasis
Present 43 17.48
Absent 203 82.52
Distant metastasis
Present I 4.47
Absent 235 95.53
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Figure | (A) Clinical photograph of a 80-year-old female patient with a left upper eyelid nodulo-ulcerated sebaceous gland carcinoma with preauricular lymph node
metastasis. (B) Microphotograph of a moderately differentiated sebaceous gland carcinoma showing lobules of malignant cells with sebaceous differentiation.

17.07%) (Figure 1), followed by BCC (n = 26; 10.57%) common diagnoses were RB (n = 23; 9.35%)
(Figure 2), SCC (n =18; 7.32%), and melanoma (n = 6;  (Figure 3), rhabdomyosarcoma (n = 16; 6.50%)
2.44%). For orbital malignancies, the three most (Figure 4), and lacrimal gland adenocystic carcinoma

Figure 2 (A) Clinical photograph of a pigmented basal cell carcinoma on the left lower eyelid. (B) Microphotograph of a basal cell carcinoma showing nests of atypical
pigment-laden basal cells with peripheral palisading and mitotic figures.

Figure 3 (A) Clinical photograph of a male child with an orbital retinoblastoma on the right eye. (B) Computed tomography in the sagittal view showing intracranial
extension with lymph node and cerebral metastasis.
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Figure 4 (A) Clinical photograph of a |5-year-old male patient with an orbital rhabdomyosarcoma in the left superior rectus muscle of the eye showing non-axial proptosis,
marked chemosis and exposure keratopathy. (B) Computed tomography in the coronal view showing a large, round, well-defined, enhancing mass over the superior orbit,
pushing the globe inferiorly. (C) Clinical photograph after five cycles of systemic neoadjuvant chemotherapy (vincristine, doxorubicin, and cyclophosphamide) showing
complete regression of tumor and alopecia. (D) Immunohistochemical stains reveal positivity for vimentin within the cytoplasm of rhabdomyosarcoma cells.

(n = 10; 4.07%). Other diagnoses included osteosarcoma
(n = 3; 1.22%), secondary extension from the adjacent
structures (n = 13; 5.28%) and metastatic disease (n = 7;
2.85%). RB was the most common intraocular malig-
nancy (n = 24; 5.69%), with other intraocular tumors
diagnosed as uveal melanoma (n = 12; 4.88%). Ocular
surface squamous neoplasia (Figure 5) accounted for
40; 16.26%),
followed by melanoma (n = 4; 1.63%) and angiosar-
coma (n = 2; 0.81%) (Table 3).

most of the ocular surface tumors (n =

Upon histopathological examination, over one-third of
the eyelid malignancies were well-differentiated (n = 34;
36.96%). However, 30 cases (32.61%) were moderately
differentiated and 28 (30.43%) were poorly differentiated
or undifferentiated (Table 4). Those with poor differentia-
tion had a poor prognosis.

With regards to management, the majority of patients (n
= 68; 27.64%) underwent primary surgical excision and
(18.70%) with
advanced lesions underwent neoadjuvant chemotherapy

reconstruction. However, 46 patients
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Figure 5 (A) Clinical photograph of a giant ocular surface squamous neoplasia (about 250°) in the right eye. (B) Clinical photograph after four cycles of topical 5FU drops.

followed by surgical excision. Neoadjuvant chemotherapy
regimen used for SGC & SCC of eyelid is cisplatin 100 mg/
m? on day 1 and 5, fluorouracil (5FU) 1000 mg/m* on day
1-5 and repeated at every 21 days cycle and for RB 3
weekly cycle of etoposide 150 mg/m* on day 1 and 2,
vincristine 1.5 mg/m? on day 1 and carboplatin 560 mg/

m? on day 1. Orbital rhabdomyosarcoma was treated by

Table 3 Pathological Diagnoses According to Malignancy Type
(N = 246)

vincristine, adriamycin and cyclophosphamide (VAC) regi-
men. A total of 38 patients (15.45%) with ocular surface
tumors received either topical chemotherapy; SFU 1% four
times daily for 1 week and repeated at 1-week interval
(Figure 5B) or immunotherapy in the form of interferon-
alpha 2 b (INFab) 5 MIU/0.5cc perilesional once a week
until resolution. More advanced orbital, periorbital, intrao-
cular, and ocular surface tumors were treated by exentera-
tion or enucleation followed by adjuvant chemotherapy (n =
48; 19.51%) (Figure 4B). Patients who were not amenable
to surgery were given palliative chemotherapy, along with

Pathological Diagnosis No.of | Percentage external beam radiation therapy (n = 46; 18.70%) (Table 5).
Patients | (%) All patients were followed up during treatment and
Eyelid/periocular malignancies after the completion of treatment to look for a response
Sebaceous gland carcinoma 2 17.07 of chemotherapy, drug toxicities and any recurrence. The
Basal cell carcinoma 26 10.57 clinical response of chemotherapy was assessed as a com-
Squamous cell carcinoma 18 732 . .
Melanoma 6 244 plete response (disappearance of all known disease, con-
firmed at >4 weeks), partial response (>50% decrease in
Orbital malignancies tumor size confirmed at >4 weeks), no response (<50%
Retinoblastoma 23 935 decrease or <25% increase in tumor size) and Pprogressive
Rhabdomyosarcoma 16 6.50 . . . .
Lacrimal gland adenocystic carcinoma | 10 407 disease (>25% increase in tumor size or appearance of new
Osteosarcoma 3 1.22 lesions). The overall response to neoadjuvant chemother-
Squamous cell carcinoma (secondary 13 5.28 apy was seen in 69.57% (32/46) cases. There were mild
extension from the paranasal sinuses
and nasopharynx)
Metastatic adenocarcinoma 7 2.85 Table 4 Histopathological Differentiation of Eyelid Malignancies
) ) (N= 92)
Intraocular malignancies
Retinoblastoma 24 9.75 Histopathological No. of Percentage
Uveal melanoma 12 4.88 Differentiation Patients (%)
Ocular surface malignancies Well-differentiated 34 36.96
Squamous neoplasia 40 16.26 Moderately differentiated 30 32,61
Melanoma 4 1.63 Poorly differentiated/ 28 3043
Angiosarcoma 2 0.81 undifferentiated
362 submit your manuscript Clinical Ophthalmology 2021:15
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Table 5 Distribution of Cases According to Treatment
Procedures Undertaken by Patients (N= 246)

Treatment Procedures No. of Percentage
Patients (%)

Primary surgical excision and 68 27.64

reconstruction

Neoadjuvant chemotherapy followed 46 18.70

by surgical excision

Topical chemotherapy/immunotherapy | 38 15.45

Exenteration/enucleation and adjuvant | 48 19.51

chemotherapy

Palliative chemotherapy and EBRT 46 18.70

Abbreviation: ERBT, external beam radiation therapy.

Table 6 Distribution of Study Subjects According to Treatment
Outcomes After Six Months (N = 246)

Outcomes No. of Patients Percentage (%)
Complete response/cure 123 50.00

Partial response 38 15.45

Disease progression 32 13.01
Recurrence 41 16.67

Death 12 4.88

gastrointestinal and hematological toxicities related to che-
motherapy. A total of 123 patients (50.0%) were cured,
while 38 (15.45%) showed a partial response to the treat-
ment. However, disease progression and recurrence were
noted in 32 (13.04%) and 41 (16.67%) patients, respec-
tively (Table 6). Overall, 12 patients (4.88%) died.

Discussion

The current study investigated the spectrum of ocular
malignancies observed over a five-year period at a teach-
ing hospital in Northern India. There was a slight male
predominance, with 56.10% of the total cohort being male.
A comparable study by Mishra et al conducted at a rural
tertiary care center in central India noted a similar percen-
tage of male patients (53.26%) among 92 cases of primary
ocular and periorbital malignancies.” Similarly, another
study from Singapore reported that 53.60% of 125 patients
with eye cancer were male.'® However, a study conducted
in Nepal reported a greater frequency of malignant tumors
of the eye and adnexa among female patients (54.20%);
this may be because of differing environmental conditions
(ie increased pollution and exposure to ultraviolet [UV]
radiation) and the greater frequency with which Nepali

women take part in outdoor activities.''

Half of the patients (n = 123; 50.07%) in the present
study were over 55 years of age. However, there was a
bimodal distribution of patients according to age category,
with one peak at 15 years and another at 55 years.
Comparable findings have been reported in Nepal and
Central India.”'" In addition, the majority of patients
(65.85%) in the current study were from a rural back-
ground. This reflects the fact that most of the Indian
national populations reside in rural areas. Unfortunately,
the illiteracy rate was fairly high (57.32%); this is likely
due to a lack of access to educational facilities in rural
areas. Only nine subjects were graduates or postgraduates,
clearly showing that the burden of disease is linked to a
lack of awareness and education. Indeed, the majority of
patients living in rural areas presented at an advanced
stage.

The predominant type of malignancy noted in the pre-
sent study was a primary ocular or adnexal tumor
(91.87%). Only 13 cases (5.28%) were due to secondary
invasion from adjacent structures and there were seven
patients (2.85%) with metastatic tumors. A study from
Bulgaria by Parashkevova et al reported that 56% of
patients with orbital malignancies were due to primary
orbital tumours, 36% had secondary orbital invasion and
8% had metastatic orbital tumours.® These variations in the
findings may be due to the small sample size (n = 28).'
both the that of
Parashkevova et al showed a predominance of primary

Regardless, present study and
ocular tumors. Other studies often exclude secondary and
metastatic tumors from analysis, so further epidemiologi-
cal research on such tumors is necessary.”'!

In terms of pathological diagnosis, most patients in the
current study suffered from a sebaceous gland carcinoma
(n=42; 17.07%) and ocular surface squamous neoplasia (n
= 40; 16.26%). Other eyelid malignancies were basal cell
carcinoma (10.57%) and squamous cell carcinoma
(7.32%). In contrast, other studies have reported a higher
incidence of SCC compared to other diagnoses. In Central
India, 38.04% of cases were found to have SCC, while a
study conducted by Poso et al in Congo reported 33.50%
of malignant tumors of the eye and adnexa to be SCC.>"?
Similar findings have also been reported in Nepal and
Sudan.'"'* This might be due to patients in these countries
having increased exposure to solar UV radiation while
working outdoors, especially if employed as farmers or
laborers. With regards to sebaceous gland carcinomas,
previous studies have observed a wide variation in preva-

lence rates, ranging from 1.7% in Papua New Guinea to
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3.26% in Central India and 31.7% in China."'>'® This
seems to indicate that geographical factors may be
involved in the etiology of this disease. Kass and
Hornblass reported sebaceous gland carcinomas to com-
prise 1.0-5.5% of all malignancies involving the eyelid in
the USA.'” High incidence of SGC in Asian countries may
be because of the possible influence of racial factors/
genetic constitution.'®

Following sebaceous gland carcinomas, basal cell car-
cinomas were the second most frequent pathological diag-
nosis in the present study (10.57%). Studies from Sudan
and Papua New Guinea have reported similar prevalence
rates (6.1% and 9.1%, respectively).'*'> However, Misra
et al observed a much high incidence of this disease in
Central India (17.39%).° This may be because patients in
the latter study had fairer skin which is more at risk when
exposed to sunlight. In the current study, the incidence of
retinoblastoma was 15.04%; of these, 9.35% were orbital
and the remaining 5.69% were intraocular. Wide variations
in retinoblastoma prevalence rates have been reported,
ranging from 19.8% in Switzerland to 32% in Sudan.'*"
As retinoblastomas are the most frequent ocular malig-
nancy in children, it is likely that the majority of retino-
blastoma cases in the study were pediatric in nature.*’

The present study also highlighted the different treat-
ment modalities used in the management of ocular malig-
nancies in Northern India, with the mainstay of treatment
being surgical excision followed by reconstruction
(27.64%). However, neoadjuvant chemotherapy and pal-
liative chemotherapy (18.70% each) were also popular
therapeutic modalities. While treatment options for ocular
malignancies include radiotherapy, chemotherapy, photo-
therapy and cryotherapy, surgical resection is the gold
standard with success determined by the absence of local
infiltration and distant metastasis.”'*> However, surgery
may be contraindicated in certain patients due to their
poor condition or the need for extensive surgery leading
to disfigurement and functional loss.

Conclusion

Primary ocular malignancies are frequently observed in
Northern India, with sebaceous gland carcinomas of the
eyelid and periocular area being the most common type of
malignancy. Unfortunately, late presentation and delays in
diagnosis are frequent due to illiteracy, poor socio-eco-
nomic status and lack of awareness and access to educa-
tion in rural areas. Multimodal treatments are advocated in
advanced cases and steps should be taken to increase

education and awareness among the local population to
ensure timely diagnosis and management.
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