www.nature.com/eye

ARTICLE

Wt
dE) The ROYAL COLLEGE o
OPHTHALMOLOGISTS

W) Check for updates

Ocular surface squamous neoplasia with orbital tumour
extension: risk factors and outcomes

Swathi Kaliki®'™, Richa Dharap Wagh', Vijitha S. Vempuluru®, Anasua Ganguly Kapoor ?, Saumya Jakati®, Dilip K. Mishra® and

Ashik Mohamed ®*

© The Author(s), under exclusive licence to The Royal College of Ophthalmologists 2022

PURPOSE: To describe the risk factors, clinical features, histopathology, treatment, and outcomes of patients with orbital tumour
extension of ocular surface squamous neoplasia (OSSN).

METHODS: Retrospective study of 51 patients with orbital tumour extension (cases) and 360 patients without orbital extension
(controls).

RESULTS: Of 1,653 patients with OSSN, orbital tumour extension was noted in 51 (3%) cases. The risk factors for orbital tumour
extension included outdoor occupation (p < 0.03; Odds ratio (OR) = 1.96), Human Immunodeficiency Virus (HIV) infection (p <
0.0001; OR = 5.81), prolonged duration of symptoms (p =0.01; OR = 1.02), tumour bilaterality (p = 0.02; OR = 2.92), forniceal and
tarsal conjunctival involvement, diffuse tumour (p < 0.0001; OR = 9.13), inferior quadrantic location (p < 0.0001; OR =7.51),
increased tumour thickness (p = 0.04; OR = 1.59), higher % of ocular surface involvement (p = 0.002; OR = 1.12), nodular (p = 0.002;
OR =2.61) and nodulo-ulcerative (p < 0.0001; OR = 11.05) tumour morphology, poorly differentiated tumours (p = 0.006; OR =
4.23); invasive squamous cell carcinoma (SCC) (p < 0.0001; OR = 29.76), spindle cell and mucoepidermoid variant (p = 0.02; OR =
16.94) tumours. At a mean follow-up period of 27 months, tumour recurrence in the socket was noted in 1 (2%), locoregional lymph

node metastasis (LNM) in 15 (29%) patients, and nine (18%) patients died due to systemic metastasis (SM). T4 tumour at
presentation was a risk factor for LNM (p = 0.01; Hazard ratio (HR) = 5.60) and SM (p = 0.0003; HR = 5.09).

CONCLUSION: Orbital extension of OSSN is rare. Outdoor occupation, HIV infection, larger and thicker tumours in the inferior
quadrant with forniceal and/or tarsal conjunctival involvement with nodular or noduloulcerative morphology, poor tumour
differentiation, SCC, spindle cell and mucoepidermoid variants on histopathology are at increased risk for orbital tumour extension.
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INTRODUCTION

Ocular surface squamous neoplasia (OSSN) encompassing dyspla-
sia, carcinoma in situ, and invasive squamous cell carcinoma is the
most common malignant tumour of the ocular surface [1, 2]. In a
review of 9,633 ocular and periocular tumours in Asian Indians,
OSSN was the second most common tumour amongst all tumours
and the most common malignant ocular surface tumour,
representing 10% of all tumours and 30% of all conjunctival
tumours at the referral centre [2]. In a review of 5,002 conjunctival
tumours at a referral centre in the United States, OSSN was the
most common ocular surface malignancy representing 14% of all
conjunctival tumours [2].

Orbital extension of OSSN is uncommon in developed countries.
Negligence or non-compliance to treatment can result in orbital
tumour extension of OSSN. A review of 612 cases of OSSN from the
United States revealed orbital tumour extension in only four (<1%)
cases [3]. The incidence of orbital extension of OSSN is expected to
be higher in developing and underdeveloped countries. In Africa,
OSSN is the most common indication for orbital exenteration
(57-76% of all orbital exenterations) in adults [4], suggesting a

higher prevalence of orbital tumour extension. The incidence of
orbital tumour extension of OSSN is 35% in Africa [5]. A
histopathological review of 776 OSSN cases from India revealed
orbital tumour extension in 26 (4%) cases [6]. Given the rarity of
orbital extension of OSSN, there are only two studies that
evaluated the prognosis in such cases [7, 8]. In this study, we
aim to discuss the presenting features, treatment and prognosis of
OSSN patients with orbital tumour extension and to evaluate risk
factors for orbital tumour extension in OSSN.

METHODS

The study was conducted at the Ocular Oncology Services, LV Prasad Eye
Institute, Hyderabad and Vijayawada, India. The Institutional Ethics
committee of LV Prasad Eye Institute approved the study. The study
adhered to the tenets of the Declaration of Helsinki. A search was
conducted in the clinical and histopathology database for the diagnosis of
“ocular surface squamous neoplasia (OSSN)” for the period January 2004 to
December 2019. All patients with documented evidence of orbital tumour
extension of OSSN were included in the study group, and those with no
evidence of orbital tumour extension were included as controls.
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All patients underwent clinical examination and photographic docu-
mentation. The following demographic data and history were collected
from the medical records for both cases and controls: age, sex, presenting
complaints, duration of symptoms, systemic disease, prior history of
intervention for the tumour, and duration between prior intervention and
diagnosis of orbital tumour extension. Human Immunodeficiency Virus
(HIV) screening was done in all these cases. The tumour details included
laterality, epicentre, extent, size, pattern, and associated features (keratin,
pigmentation, feeder vessels).

Computed tomography (CT) or magnetic resonance imaging (MRI) of the
orbit was done to confirm the orbital tumour extent. Orbital imaging
features were noted based on description in medical records and review of
CT/MRI photographs. The treatment details (definitive and adjuvant
treatments) were noted for cases. Histopathology details included tumour
variant, differentiation, and extent. Tumour variant and differentiation
were also compared between cases and controls. The outcome measures
included tumour recurrence, locoregional lymph node metastasis, systemic
metastasis and death. The time interval between the diagnosis of orbital
tumour extension of OSSN and any of these outcome measures were
noted. Comparison between those with and without metastasis was
performed to identify risk factors for metastasis/death.

The statistical analysis was performed using STATA v14.2 (StataCorp,
College Station, TX, USA). Descriptive statistics included mean, median and
range for continuous data and proportion for categorical data. A mixed
effects model, with random intercepts at the level of subjects, was used in
the comparison between study and control groups. Evaluation of factors
associated with orbital extension was performed by mixed effects logistic
regression with the estimation of odds ratio and 95% confidence intervals
(Cls). Kaplan-Meier analysis was performed to estimate the probabilities of
metastasis and death, and Cox proportional hazards regression model was
used to evaluate associated risk factors. A p value of <0.05 was considered
statistically significant.

RESULTS

Of 1653 patients with OSSN, orbital tumour extension was noted in
51 (3%) cases (Fig. 1). A total of randomly chosen 360 OSSN subjects
with no orbital tumour extension were included as controls.

The mean age at presentation of OSSN with orbital tumour
extension was 50 years (median, 48 years; range, 6-88 years).
History of prior intervention before the diagnosis of orbital tumour
extension was noted in 19 (37%) patients. One patient had orbital
tumour recurrence following extended enucleation for intraocular
tumour extension, and one patient had undergone evisceration
for a painful blind eye due to presumed undiagnosed OSSN. Of
these 19 patients with history of prior intervention, 13 patients
had undergone intervention(s) elsewhere prior to presentation to
us, while the remaining six patients developed orbital tumour
extension while undergoing treatment with us. The mean number
of interventions was 2 (median, 1; range, 1-4). The mean interval
between prior intervention and orbital tumour extension was
13 months (median, eight months; range, 1-60 months). Of the six
patients who developed orbital tumour extension while under-
going treatment with us, four patients had microscopic tumour
residue at the surgical margins and two patients had microscopic
residual tumour at tumour base. Of the four patients with positive
margins, two had received two cycles of topical mitomycin-C post-
operatively, while two patients did not receive topical chemother-
apy. The two patients with positive base were advised plaque
radiotherapy but were non-complaint to treatment.

Predisposition for OSSN with a history of HIV infection or XP was
noted in 22 (43%) patients. HIV infection was noted in 20 (39%)
cases. Of these, 12 patients had a known history of HIV (mean
duration since detection of HIV was 52 months (median,
36 months; range, 2-192 months)) and 8 were detected to be
HIV positive on routine screening. Xeroderma pigmentosum was
noted in two (4%) patients. There was no history of systemic
cancer, evidence of immunosuppression, or other predisposing
factors of OSSN in other patients.

Symptoms included mass (n =39, 76%), watering (n =9, 18%),
pain (n=5, 10%), decreased vision (n=2, 4%), protrusion of
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eyeball (n =2, 4%), and diplopia (n = 1, 2%). The mean duration of
symptoms was 14 months (median, four months; range,
<1-120 months). Orbital tumour extension of OSSN was unilateral
in all cases though OSSN was bilateral in five (10%) cases. The
tumour details are listed in Table 1 and compared with controls.

Orbital imaging was advised in all cases, but adequate details
were available in only 42 (82%) cases. CT orbits was done in 40
cases and only two patients underwent MRI orbits. Proptosis was
noted in 10 (24%) cases. Tumour extension was noted till the
anterior (n =19; 45%), mid (n = 21; 50%), or posterior (n = 2; 5%)
orbit. The tumour involved inferior (n = 16; 38%), temporal (n =
11; 26%), superior (n = 3; 7%), nasal (n = 5; 12%), or diffuse (n =7;
17%) orbital quadrants. Extraocular muscle involvement was
noted in 32 (76%) cases, and inferior rectus (n=18; 43%) was
the most common muscle involved. Globe indentation was noted
in 13 (31%) cases, while the globe was indistinguishable in two
(5%) cases. Extraconal (n = 16; 38%) or intraconal (n = 5; 12%) fat
involvement was noted. There was no evidence of intracranial
extension in any case.

Orbital exenteration was performed in 44 (86%) cases while the
remaining seven (14%) cases were non-compliant to treatment. Six
(12%) patients underwent adjuvant external beam radiotherapy to
the orbit. Most tumours were well differentiated (n =21, 41%).
Mucoepidermoid tumour variant was noted in three (6%) cases and
spindle cell variant in one (2%) case. While orbital imaging indicated
intraocular tumour extension in eight (19%) cases, histopathology
confirmed intraocular tumour extension in 10 (23%) cases.

The risk factors for orbital tumour extension included outdoor
occupation (p<0.03; Odds ratio (OR)=1.96), HIV infection (p<
0.0001; OR = 5.81), prolonged duration of symptoms (p = 0.01; OR =
1.02), tumour bilaterality (p =0.02; OR = 2.92), forniceal and tarsal
conjunctival involvement, diffuse tumour (p <0.0001; OR=9.13),
inferior quadrantic location (p < 0.0001; OR = 7.51), increased tumour
thickness (p =0.04; OR = 1.59), higher % of ocular surface involve-
ment (p=0.002;, OR=1.12), nodular (p=0.002; OR=261) and
nodulo-ulcerative (p <0.0001; OR=11.05) tumour morphology,
poorly differentiated tumours (p = 0.006; OR = 4.23); invasive squa-
mous cell carcinoma (SCC) (p < 0.0001; OR = 29.76), spindle cell and
mucoepidermoid variant (p =0.02; OR = 16.94) tumours. Forniceal
and tarsal conjunctival tumour involvement and spindle cell variant
of OSSN predicted “orbital tumour extension” perfectly. The factors
suggestive of lower risk of orbital tumour extension included limbal
tumour epicentre (p = 0.004; OR = 0.41), corneal tumour epicentre,
temporal quadrantic location (p =0.02; OR = 0.47), placoid tumour
morphology, tumour pigmentation (p=0.0001; OR=0.23), well-
differentiated tumours (p = 0.002; OR =0.3), and tumours displaying
conjunctival/corneal intraepithelial neoplasia. Corneal epicentre,
placoid tumour morphology, and tumours with conjunctival/corneal
intraepithelial neoplasia predicted “no orbital extension” perfectly
(Table 2).

Tumour recurrence in the exenterated socket was noted in one
case. He presented with noduloulcerative variant of OSSN, which was
initially misdiagnosed as sclerokeratitis. Ultimately, diagnosis of OSSN
was made 6 months later. Owing to intraocular tumour extension he
was advised extended enucleation but the patient was lost to follow-
up for 10 months when he presented with orbital tumour extension.
Orbital exenteration followed by orbital external beam radiotherapy
(EBRT) was performed. Histopathology revealed poorly differentiated
mucoepidermoid variant of squamous cell carcinoma with lympho-
vascular tumour invasion. Ten months later, patient developed
massive tumour recurrence in the socket with ipsilateral parotid gland
metastasis. Patient eventually died seven months later due to
intracranial tumour extension. Patients with orbital tumour extension
had significantly higher rates of regional lymph node metastasis (29%
vs <1%; p <0.0001) and metastasis-related mortality (18% vs <1%;
p <0.0001) compared to controls over a mean follow-up period of
27 months (median, six months; range, 1-237 months) in cases vs
11 months (median, five months; range, 1 to 108 months) in controls.
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Fig. 1

Orbital tumour extension of ocular surface squamous neoplasia. A A 51-year-old male with extensive ocular surface squamous

neoplasia masking the right eye. B Worms eye view depicting proptosis in the right eye. C, D Computer tomography (CT) of the orbit
demonstrating homogenous soft tissue lesion over the right ocular surface extending into the anterior orbit, without obvious intraocular
invasion. E Photomicrograph showing scanner view of the ocular surface squamous neoplasia invading posterior orbital tissue (asterix)
without any intraocular extension (Haematoxylin and eosin (H&E); scanner view). F Tumour arising from dysplastic conjunctiva (arrow) (H&E;
x40). G Tumour cells with marked pleomorphism, intracytoplasmic keratinization and dysplastic squamous cells (H&E; x200). H Tumour cells
seen invading orbital fibro-adipose tissue (asterix) and extraocular muscle (M) (H&E; x40).

The mean time interval between orbital extension of OSSN and
systemic metastasis/death was 22 months (median, 20 months; range;
3-48 months). The one, two, and four-years Kaplan-Meier estimate of
regional lymph node metastasis and systemic metastasis/death in
cases were 37% and 3%, 37% and 37%, and 64% and 62%
respectively (Table 3 and Fig. 2). Older age (p =0.049; Hazard ratio
(HR) = 1.03) and T4 tumour at presentation (p = 0.01; HR = 5.60) were
identified as the risk factors for regional lymph node metastasis, while

SPRINGER NATURE

T4 tumour at presentation (p =0.0003; HR = 5.09) was the sole risk
factor for systemic metastasis/death.

DISCUSSION

Orbital extension of OSSN is rare. It mainly occurs due to negligence
towards an early consult, incomplete treatment, or non-compliance to
treatment. Appropriate surgical and/or medical treatment, achieving
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Table 1.

Ocular surface squamous neoplasia with and without orbital

tumour extension: demographics, clinical features, histopathology,

and outcomes.

OSSN with no
orbital extension:

Feature

Control group 368

eyes 360 patients
Age at diagnosis (years),

Mean 50 (50, 1-86)
(median, range)
Gender, n (%)

Male 230 (64)

Female 130 (36)
Outdoor 157 (44)
occupation, n (%)
Smoking, n (%) 24 (7)
Systemic history, n (%)

HIV 66 (18)

XP 21 (6)
Duration of symptoms (months)
Mean 7 (3, <1-120)

(median, range)

Laterality of tumour, n (%)

349 (95)
19 (5)

Unilateral
Bilateral
Tumour epicentre, n (%)

Limbus 225 (61)

Cornea 34 (9)

Bulbar 97 (27)

conjunctiva

Forniceal 0 (0)

conjunctiva

Tarsal conjunctiva 0 (0)

Diffuse lesion 12 (3)
Quadrantic location of the tumour, n (%)

Nasal 164 (45)

Inferior 13 (4)

Temporal 156 (42)

Superior 8 (2)

Diffuse 27 (7)
Maximum tumour basal diameter (mm)

Mean 8 (6, 2-40)

(median, range)
Tumour thickness (mm)

Mean 2 (2, <1-20)

(median, range)

% of ocular surface involved by the tumour

Mean
(median, range)

10 (5, 1-80)

Tumour morphology, n (%)

Nodular 99 (27)
Papillary 83 (22)
Placoid/ 179 (49)
Gelatinous

Noduloulcerative 7 (2)

Associated features, n (%)

Keratin 303 (82)
Feeder vessels 266 (72)
Intrinsic 324 (88)
vascularity

Tumour 198 (54)

pigmentation

Eye (2023) 37:446 - 452

OSSN with p value
orbital extension:
Study group 51
eyes 51 patients
50 (48, 5-88) 0.89
37 (73) 0.25
14 (27)
31 (61) 0.03
5/43 (12) 0.51
20 (39) <0.0001
2 (4) 0.60
14 (4, <1-120) 0.007
44 (86) 0.02
7 (14)
20 (39) 0.003
0(0) 0.02
14 (27) 0.86
4 (8) <0.0001
1(2) 0.007
12 (24) <0.0001
11 (22) 0.001
11 (22) <0.0001
13 (25) 0.02
2 (4) 0.44
14 (27) <0.0001
23 (20, 10-45) <0.0001
6 (5, 1-20) <0.0001
50 (50, 20-100) <0.0001
25 (49) 0.0007
17 (33) 0.02
0 (0) <0.0001
9 (18) <0.0001
34/48 (71) 0.06
35/47 (75) 0.71
41/47 (87) 0.87
10/48 (21) <0.0001

Table 1. continued
Feature OSSN with no OSSN with p value
orbital extension: orbital extension:
Control group 368  Study group 51
eyes 360 patients  eyes 51 patients
Histopathology features
Tumour n=73
differentiation
Well 51 (70) 21 (41) 0.0009
differentiated
Moderately 16 (22) 16 (31) 0.23
differentiated
Poorly 6 (8) 14 (27) 0.003
differentiated
Tumour type n=272
Conjunctival 194 (71) 0 (0) <0.0001
intraepithelial
neoplasia
Squamous cell 77 (28) 47 (92) <0.0001
carcinoma
Mucoepidermoid 1 (<1) 3 (6) 0.0009
variant
Spindle cell 0 (0) 1(2) 0.02
variant
Outcomes n =360
Tumour 16 (4) 1(2)? 0.71
recurrence
Regional lymph 3 (<1) 15 (29) <0.0001
node metastasis
Metastasis- 3 (<1) 9 (18) <0.0001

related death
HIV Human immunodeficiency virus infection, XP Xeroderma pigmento-
sum.
*n = 44; after definitive treatment for orbital tumour extension.

clear margins and base following surgical excision, appropriate
adjuvant treatment, and regular follow-up after treatment of OSSN
are pre-requisites for good outcomes. According to our study, the risk
factors for orbital tumour extension included outdoor occupation, HIV
infection, prolonged duration of symptoms, tumour bilaterality,
forniceal and tarsal conjunctival involvement, diffuse tumour, inferior
quadrantic location, increased tumour thickness, higher % of ocular
surface involvement, nodular and nodulo-ulcerative tumour morphol-
ogy, poorly differentiated tumours, invasive SCC, spindle cell and
mucoepidermoid variant tumours. Forniceal and tarsal conjunctival
tumour involvement and spindle cell variant of OSSN predicted
“orbital tumour extension” perfectly. The factors suggestive of lower
risk of orbital tumour extension included limbal tumour epicentre,
corneal tumour epicentre, temporal quadrantic location, placoid
tumour morphology, tumour pigmentation, well-differentiated
tumours, and tumours displaying conjunctival/corneal intraepithelial
neoplasia. Corneal epicentre, placoid tumour morphology, and
tumours with conjunctival/corneal intraepithelial neoplasia predicted
“no orbital extension” perfectly.

Recurrence following OSSN treatment can occur in 0-56% cases
and usually occurs within the first two years [9]. The predictors for
tumour recurrence after surgical excision include positive surgical
margins and higher-grade tumours [10]. In our study, there was a
history of prior intervention in 19 (37%) patients and the mean
interval between prior intervention and tumour recurrence in the
form of orbital tumour extension was 19 months. While details of
positive surgical margins and grade of tumour were not known in 13
cases, six cases who underwent prior intervention with us revealed
positive surgical margins/base and an invasive squamous cell
carcinoma in all six cases. The use of adjuvant topical chemother-
apy/immunotherapy for positive surgical margins and use of adjuvant
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0Odds ratio + SE (95% Cl)
1.957 £ 0.598 (1.075-3.563)
5.808 +2.271 (2.699-12.497)
1.018 + 0.008 (1.004-1.033)
2.922 +1.374 (1.163-7.344)

0.410 £ 0.126 (0.225-0.747)

Table 2. Risk factors for orbital tumour extension of ocular surface squamous neoplasia.
Variable Bivariate analysis
p value

Outdoor occupation® 0.03
HIv? <0.0001
Duration of symptoms® 0.01
Bilateral presentation® 0.02
Tumour epicentre

Limbus® 0.004

Cornea®

Forniceal conjunctiva®
Tarsal conjunctiva®

Predicts ‘no orbital extension’ perfectly
Predicts ‘orbital extension’ perfectly
Predicts ‘orbital extension’ perfectly

Diffuse lesion® <0.0001
Quadrantic location of the tumour

Inferior® <0.0001

Temporal® 0.02

Diffuse® <0.0001
Tumour thickness® 0.04
% of ocular surface involved by the tumour® 0.002
Tumour morphology

Nodular? 0.002

Placoid/Gelatinous®

Noduloulcerative® <0.0001
Associated features

Tumour pigmentation® 0.0001
Histopathological grade

Well-differentiated® 0.002

Poorly differentiated® 0.006

Histopathological type

Conjunctival/corneal intraepithelial neoplasia®
<0.0001
Mucoepidermoid variant® 0.02

Invasive squamous cell carcinoma®

Spindle cell variant®
HIV Human immunodeficiency virus infection.

%increased odds.
Pdecreased odds.

plague radiotherapy for positive surgical base can minimize the
evidence of tumour recurrence [10, 11]. In our study, two patients
developed tumour recurrence with extension of tumour to the orbit
despite the use of adjuvant topical chemotherapy. However, these
patients had a poor follow-up and presented only when the tumour
extended to the orbit. These findings suggest that the patients with
positive surgical margins require a close follow-up despite the use of
topical chemotherapy/immunotherapy.

About 38% of OSSN patients can be associated with HIV
infection [12, 13]. These cases are usually associated with
aggressive tumours with a higher incidence of larger and thicker
tumours, corneal, scleral, and orbital tumour extension [14]. The
risk of orbital tumour extension in HIV positive cases is 9-13%
compared to 3% in those without HIV [12-14]. In this study, 39%
cases had HIV infection against 18% controls. Of these 20 HIV
infected cases, eight were previously unaware of the HIV status
and was detected only on routine screening. These findings
suggest that HIV screening should be mandatory in all cases
presenting with orbital extension of OSSN.

Orbital tumour extension can occur more commonly in
aggressive histopathological variants of OSSN. A review of 21
cases of mucoepidermoid variant of OSSN revealed orbital tumour

SPRINGER NATURE

9.128 +4.032 (3.841-21.696)

7.510 + 3.322 (3.156-17.870)
0.465 £ 0.157 (0.240-0.902)
4.779 £ 1.778 (2.305-9.909)
1.582 +0.355 (1.020-2.455)
1.184 £ 0.066 (1.062-1.320)

2.613 +£0.794 (1.441-4.739)

Predicts ‘no orbital extension’ perfectly

11.051 £ 5.853 (3.913-31.207)

0.226 + 0.084 (0.109-0.467)

0.302 £0.115 (0.143-0.639)
4.225 +2.236 (1.500-11.921)

Predicts ‘no orbital extension’ perfectly

29.757 £ 16.008 (10.368-85.406)
16.937 £ 19.737 (1.726-166.237)

Predicts ‘orbital extension’ perfectly

extension in six (29%) cases [15]. In our study, mucoepidermoid
variant of OSSN was noted in three (6%) cases. Of these, one case
had socket recurrence despite orbital exenteration and adjuvant
EBRT indicating aggressive nature of the lesion. Spindle cell
variant of OSSN is notorious for multiple tumour recurrences and
intraocular tumour extension in 50% to 67% cases [16, 17].
However, orbital tumour extension of spindle cell variant of OSSN
is uncommon. In this study, there was one case of spindle cell
variant of OSSN who presented with orbital tumour extension
without evidence of intraocular tumour extension. Based on our
study, invasive SCC, spindle cell and mucoepidermoid variant
tumours have higher risk of orbital tumour invasion.

Intraocular tumour extension of OSSN is rare and occurs in
1-15% cases of OSSN[17]. In a review of 23 OSSN cases with
intraocular tumour extension, additional orbital tumour exten-
sion was noted in five (24%) cases [17] indicating a higher
chance of co-existence of intraocular and orbital tumour
extension. Orbital tumour recurrences can also occur after
extended enucleation for intraocular tumour extension of OSSN
[17]. In our study, additional intraocular tumour extension was
noted in 10 (23%) cases on histopathology. One patient had
orbital tumour recurrence following extended enucleation for
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intraocular tumour extension. Whenever intraocular tumour
extension is noted in OSSN cases, careful examination should be
done to rule out additional orbital extension at the same visit or
subsequent visits during follow-up.

The preferred choice of treatment for patients with orbital
tumour extension of OSSN is orbital exenteration [7, 18].
Neoadjuvant systemic chemotherapy (Paclitaxel + Carboplatin or
5-Fluorouracil + Carboplatin) is also described for these cases to
facilitate eyelid-sparing orbital exenteration in patients with
extensive lesion [19] or to avoid orbital exenteration in patients
with potential vision [20]. In a study of three patients with orbital
tumour extension of OSSN, one to four cycles of systemic
chemotherapy achieved complete tumour regression and could
avoid orbital exenteration in two cases [20]. In our study, all cases
with orbital tumour extension of OSSN were advised orbital
exenteration, of which 44 (86%) cases underwent the surgery.
Adjuvant EBRT was also performed in cases with positive margins.
Despite this aggressive approach, at least one patient with
mucoepidermoid variant of OSSN developed tumour recurrence in
the socket.

The risk of metastasis in OSSN is low with lower chances of
mortality. The prevalence of locoregional metastasis in OSSN is
0.5-18%, and distant metastasis is 0-6% [8, 21-24]. In our study,
metastasis and metastasis-related death occurred in <1% controls.

Table 3. Kaplan-Meier estimates and risk factors for metastasis
and death.
Time Number at risk % 95% confidence
interval
Regional lymph node metastasis
1-year 11 37.3% % 10.0% 21.3-59.8%
2-years 8 37.3% £ 10.0% 21.3-59.8%
4-years 5 64.2% = 13.0% 40.1-87.2%
Metastasis-related death
1-year 17 3.1%+3.1% 0.5-20.2%
2-years 9 37.4% £+ 12.5% 18.4-66.1%
4-years 5 62.4% + 13.6% 37.7-86.8%
Variable p value Hazard ratio + SE (95% Cl)

Cox analysis for regional lymph node metastasis

0.049 1.034 +£0.018 (1.0002-1.0698)
0.01 5.599 +3.797 (1.482-21.150)
Cox analysis for metastasis-related death

0.0003 5.09e15+1.14e23

Older age
T4 tumour

T4 tumour
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In a study of 28 cases with secondary orbital extension of OSSN,
six (20%) cases developed regional lymph node metastasis and
seven (23%) died due to metastasis [7]. In another study of 24
cases with orbital invasion or invasion of adjacent structures,
metastasis/death occurred in 7 (29%) cases [8]. In our study of 51
cases, regional lymph node metastasis was seen in 15 (29%)
cases and metastasis related death in nine (18%) cases,
suggesting poor prognosis in these cases. The risk factors for
regional lymph node metastasis included older age and T4
tumour at presentation. The role of sentinel lymph node biopsy
for early detection of regional lymph node metastasis needs to
be explored. T4 tumour at presentation was a risk factor for
systemic metastasis and death. Periodic systemic screening is
important for early detection of systemic metastasis. The role of
adjuvant chemotherapy in improving prognosis in these cases
needs to be explored.

In conclusion, orbital tumour extension of OSSN can occur in 3%
cases. Orbital tumour extension of OSSN should be suspected in
patients with proptosis, limited extraocular movements, globe
dystopia, or in eyes with indistinct posterior limit of the tumour.
The risk factors for orbital tumour extension include outdoor
occupation, HIV infection, prolonged duration of symptoms, tumour
bilaterality, forniceal and tarsal conjunctival involvement, diffuse
tumour, inferior quadrantic location, increased tumour thickness,
higher % of ocular surface involvement, nodular and nodulo-
ulcerative tumour morphology, poorly differentiated tumours, and
aggressive histopathological variants of OSSN. Orbital imaging is
useful in detection of orbital tumour extension. Based on current
evidence, orbital exenteration is the preferred modality of treatment.
Periodic lymph node examination and periodic systemic screening
are mandatory in these cases. Orbital tumour extension of OSSN is
associated with poor prognosis with higher chances of metastasis
and death.

Summary

What was known before

® Orbital tumour extension of ocular surface squamous neopla-
sia (OSSN) is rare.
® Metastastic rate of OSSN is low.

What this study adds

® Orbital tumour extension of ocular surface squamous neopla-
sia is associated with poor prognosis.

® The metastastic rate in patients with orbital extension of OSSN
is high at 29%.

Kaplan-Meier estimate
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75

Regional lymph node metastasis (
25

0 50 100 150
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200
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Fig. 2 Kaplan-Meier estimates. Kaplan-Meier estimate of (A) regional lymph node metastasis and (B) metastasis-related death.
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