Wy
Eye (2020) 34:319-326 4E) The ROYAL COLLEGE o
https://doi.org/10.1038/541433-019-0503-2 OPHTHALMOLOGISTS

q

Check for
updates

ARTICLE

Ocular surface squamous neoplasia with intraocular tumour
extension: a study of 23 patients

Swathi Kaliki' - Sai Divya Jajapuram’ - Arpita Maniar' - Shikha Taneja' - Dilip K. Mishra?

Received: 16 November 2018 / Revised: 4 April 2019 / Accepted: 22 April 2019 / Published online: 10 July 2019
© The Author(s), under exclusive licence to The Royal College of Ophthalmologists 2019

Abstract

Purpose To describe the clinical features, histopathology and treatment of ocular surface squamous neoplasia (OSSN) with
intraocular tumour extension.

Methods Retrospective study of 23 patients.

Results The mean age at presentation of OSSN with intraocular tumour extension was 48 years. Mass (52%) and pain with
redness (30%) were the most common presenting complaints. The mean duration of symptoms was 9 months. History of
human immunodeficiency virus (HIV) infection was present in eight (35%) patients and one (4%) had xeroderma pig-
mentosum. History of prior tumour excision was noted in 16 (70%) patients. The mean basal diameter was 17 mm and the
mean tumour thickness was 4 mm. Fifteen (65%) tumours had a nodulo-ulcerative tumour pattern at the time of detection of
intraocular extension of OSSN. Anterior chamber cells and flare was noted in five (24%) cases and two (9%) patients had
secondary glaucoma. Ultrasound biomicroscopy (UBM) (n = 11) revealed blunting of anterior chamber in three (27%) cases
and uveal thickening in seven (67%) cases. Over the course of follow-up, extended enucleation (n = 6; 26%) or orbital
exenteration (n = 17; 74%) was required for tumour control. At a mean follow-up period of 18 months, locoregional lymph
node metastasis was seen in two (9%) patients, and one patient died with systemic metastasis. On histopathology, ciliary
body was involved in all (100%) cases.

Conclusion Multiple tumour recurrences with history of prior tumour excision and nodulo-ulcerative tumour pattern are
commonly associated with intraocular tumour extension of OSSN. UBM is a useful tool to detect intraocular extension
of OSSN.

Introduction

Ocular surface squamous neoplasia (OSSN) includes a
spectrum of disease from mild dysplasia to invasive squa-
mous cell carcinoma [1-12]. In a large series of 612 patients
with OSSN, the occurrence of dysplasia was 33%,
carcinoma-in-situ was 52% and invasive squamous cell
carcinoma was 11% [4]. Intraocular tumour extension of
OSSN is rare and is reported in 1-15% cases [5, 13—15].
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Intraocular tumour extension of OSSN occurs either due
to direct invasion of tumour through the sclera, tumour
inoculation via the intraocular surgery incision, or along the
tract of the anterior ciliary vessels [16-23]. Based on the
published literature, most are individual case reports or
small case series [16-23]. Herein, we describe the clinical
presentation, histopathology features, treatment and out-
come of patients with intraocular extension of conjunctival
invasive squamous cell carcinoma.

Methods

The study was conducted at the Operation Eyesight Uni-
versal Institute for Eye Cancer, L V Prasad Eye Institute,
Hyderabad, India. Institutional Review Board approval was
obtained for the study. A search was conducted in the his-
topathology database for the diagnosis of “ocular surface
squamous neoplasia (OSSN)” diagnosed between the years
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January 2004 and June 2018. All patients with documented
evidence of intraocular tumour extension of OSSN were
included in the study, and those with no evidence of
intraocular tumour extension were excluded.

The following demographic data and history was noted
from the medical records: age (years), gender, presenting
complaints, duration of symptoms (months), systemic dis-
ease, prior history of tumour excision, duration between
prior tumour excision and presentation to the oncology
clinic, prior history of intraocular surgery, and the duration
between prior intraocular surgery and detection with
intraocular tumour extension of OSSN. Human Immuno-
deficiency Virus (HIV) screening was done in all these
cases. The clinical details included best-corrected visual
acuity (measured by Snellen visual acuity chart), intraocular
pressure (IOP) (mm Hg), evidence of secondary glaucoma
(IOP 221 mm Hg), anterior chamber cells or flare, iris
neovascularization and co-incidental cataract. The tumour
details included tumour laterality, tumour epicentre, tumour
extent, tumour size, tumour pattern and associated features
(keratin, pigmentation and feeder vessels). Imaging was
done in the form of ultrasound B-scan, ultrasound biomi-
croscopy (UBM) and/or anterior segment optical coherence
tomography (AS-OCT) based on clinical suspicion of
intraocular extension of OSSN. Computed tomography
(CT) or magnetic resonance imaging (MRI) of the orbit was
done in cases with tumour extending up to the fornices or
beyond.

The treatment details (primary treatment, adjuvant
treatment and secondary treatment) were noted. The number
of tumour recurrences post-conservative treatment was
noted. The time interval between primary treatment and
tumour recurrence (months) was noted. Histopathology
details included tumour variant, tumour differentiation,
extent of intraocular tumour extension and associated
intraocular inflammation. The outcome measures included
locoregional lymph node metastasis, systemic metastasis
and death.

Results

Of 1102 patients with histopathology-proven OSSN during
the study period, 23 (2%) patients had intraocular extension
of OSSN. The demographic details and history are listed in
Table 1. The mean age at presentation with intraocular
extension of OSSN was 48 years (median, 48 years; range,
5-79 years). There were 16 (70%) males and 7 (30%)
females. Mass (52%) and pain with redness (30%) were the
most common presenting complaints. The mean duration of
symptoms was 9 months (median, 4 months; range,
1-60 months). Symptoms of >6 months was evident in
eight (35%) cases. HIV seropositivity was noted in eight

SPRINGER NATURE

Table 1 Ocular surface squamous neoplasia with intraocular tumour
extension: demographics and clinical presentation

Feature n (%) n=23
Age at presentation (years)
Mean (median, range) 48 (48, 5-79)
Gender
Male 16 (70)
Female 7 (30)
Symptoms
Mass 12 (52)
Redness 3(13)
Pain IO
Pain and redness 7 (30)
Duration of symptoms (months)
Mean (median, range) 9 4, 1-60)
<6 months 15 (65)
>6 months 8 (35)
Systemic disease
Human Immunodeficiency Virus infection 8 (35)
Xeroderma pigmentosum 14
History of prior intervention for OSSN 12 (52)
History of prior intraocular surgery 5(22)
Tumour laterality
Unilateral 21 91)
Bilateral 2(9)

OSSN ocular surface squamous neoplasia

(35%) patients and one (4%) patient had xeroderma pig-
mentosum (XP). History of prior tumour excision was noted
in 16 (70%) patients, 3 patients had received additional
mitomycin-C after excisional biopsy and 2 patients had
undergone plaque radiotherapy for microscopic tumour
residue at the sclera post-excisional biopsy. The mean
interval between prior tumour excision and intraocular
tumour extension was 7 months (median, 3 months; range,
<1 month to 35 months). History of prior intraocular sur-
gery of cataract extraction (n=1) or glaucoma filtering
surgery (n=1) was noted. Cataract surgery was done 5
years prior to OSSN diagnosis and there was no correlation
with OSSN. One patient underwent glaucoma filtering
surgery one-month post-OSSN excision for signs of raised
IOP and was subsequently detected with intraocular tumour
extension through the glaucoma filtering surgery site. His-
tory of pterygium excision was noted in two patients and
one patient had undergone scleral deroofing due to initial
misdiagnosis as necrotising sclerokeratitis.

The clinical features are listed in Table 2. Most (39%)
patients had a diffuse tumour and 24% patients had addi-
tional orbital tumour extension. The mean basal diameter
was 17mm (median, 17 mm; range, 7-31 mm) and the
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Table 2 Ocular surface squamous neoplasia with intraocular tumour
extension: clinical features

Feature n (%) n=23
Tumour epicentre
Limbus 7 (30)
Bulbar conjunctiva 7 (30)
Diffuse (entire ocular surface involved) 9 (39)
Tumour extent
Cornea 16 (70)
Limbus 21 91)
Bulbar conjunctiva 23 (100)
Forniceal conjunctiva 12 (52)
Tarsal conjunctiva 4 (17)
Caruncle 1@
Orbit 5(24)
Basal tumour diameter (mm)
Mean (median, range) 17 (17, 7-31)
Tumour thickness (mm)
Mean (median, range) 4 (3, 1-15)
Tumour pattern
Nodulo-ulcerative 15 (65)
Nodular 4 (17)
Papillary 4 (17)
Associated tumour features
Keratin 15 (65)
Feeder vessels 23 (100)
Tumour pigmentation 3 (13)
Associated anterior segment findings
Anterior chamber cells and flare 5 (24)
Iris neovascularization 0 (0)
Secondary glaucoma 209

AJCC American Joint Committee Classification; there was no view of
anterior segment in two patients

mean tumour thickness was 4 mm (median, 3 mm; range,
1-15 mm). At initial presentation, 15 (65%) had a nodulo-
ulcerative pattern (Fig. 1). Anterior chamber cells and flare
was noted in five (24%) cases and two (9%) patients had
secondary glaucoma on presentation. In total, 20 MHz
ultrasound B-scan (USG B-scan) was done in 13 cases and
it revealed uveal thickening in 2 (15%) cases and anterior
chamber tumour extension with blunting of anterior cham-
ber, where the angle of anterior chamber was rounded or
was less sharp in 2 (15%) cases. In all, 50 MHz UBM was
performed in 11 cases, which revealed uveal thickening in 7
(67%), scleral involvement in 5 (45%) and blunting of
anterior chamber in 3 (27%) cases. AS-OCT was done in
four patients and it revealed scleral involvement in one
(25%) case (Fig. 1) and was inconclusive for intraocular
tumour extension due to back shadowing in all cases. CT

orbit was done in 10 cases, which showed orbital tumour
extension in 5 (50%) cases. MRI orbit was done in one case
for suspicion of orbital tumour recurrence post-extended
enucleation, which showed tumour recurrence behind the
orbital implant.

The treatment and histopathology details are listed in
Table 3. Two patients had tumour recurrence after extended
enucleation. Both patients underwent orbital exenteration
followed by orbital external beam radiotherapy. Overall, 16
(70%) patients had history of tumour recurrence. Amongst
these 16 patients, the mean number of tumour recurrences
was 2 (median, 1; range, 1-4). Over the course of follow-
up, extended enucleation (n = 6; 26%) or orbital exentera-
tion (n = 17; 74%) was required for complete tumour con-
trol. At a mean follow-up period of 18 months (median,
8 months; range, <1-109 months), locoregional lymph node
metastasis was seen in two (9%) patients and one patient
died due to systemic metastasis.

On histopathology, invasive squamous cell carcinoma
(SCC) was noted in 22 (96%) cases while invasive
mucoepidermoid variant of SCC was noted in one (4%)
patient. Most tumours were well-differentiated (74%).
Ciliary body was involved in all 23 (100%) cases and 11
(48%) were associated with intraocular inflammation.

Discussion

Intraocular tumour extension of OSSN is uncommon with
very few reported case series. In our study, intraocular
tumour extension of OSSN was noted in only 2% cases
suggesting its rarity. Shields et al. studied five cases of
conjunctival squamous cell carcinoma with intraocular
tumour extension and concluded that any patient with a
history of prior excision of OSSN with associated glaucoma
or uveitis or a white mass in the anterior chamber suggests
intraocular extension of conjunctival squamous cell carci-
noma [23]. In our study, history of prior excision of OSSN
and tumour recurrence was noted in 70% cases before the
detection of intraocular tumour extension. Thus, multiple
tumour recurrences with history of prior tumour excision
should raise an alarm for possibility of intraocular extension
of OSSN. Signs of uveitis with anterior chamber cells and
flare were noted in 24% cases and secondary glaucoma was
noted in only 9% cases, suggesting that these signs may not
be evident in most cases of intraocular tumour extension
of OSSN.

Ancillary tests like AS-OCT and UBM play an important
role in determining tumour thickness, tumour shape and
tumour extension into the sclera, cornea and intraocular
structures [24-28]. AS-OCT 1is useful to distinguish
between intraepithelial versus invasive OSSN. A hypore-
flective clear plane of separation is seen beneath the
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Fig. 1 Nodulo-ulcerative ocular
surface squamous neoplasia with
intraocular tumour extension.

a A 56-year-old female
presented with right eye nodulo-
ulcerative variant of ocular
surface squamous neoplasia with
scleral thinning, surrounding
boggy congested conjunctiva,
and overlying keratin.

b Anterior segment optical
coherence tomography
confirmed the nodulo-ulcerative
nature of the lesion with scleral
infiltration and scleral thinning.
¢ Ultrasound biomicroscopy
showed extension of tumour into
the ciliary body.

d Histopathology revealed well-
differentiated squamous cell
carcinoma of the conjunctiva
with scleral infiltration
(Hematoxylin & Eosin (h&e
stain); 2x magnification) and

e ciliary body infiltration (H&E
stain; x4 magnification) f with
dense lymphoplasmacytic
infiltration interspersed between
the tumour islands (h&e stain;
x4 magnification)

thickened hyperreflective epithelium in 90% cases of
intraepithelial OSSN, while there is no plane of separation
in cases of invasive OSSN indicating scleral extension of
tumour [27]. Although AS-OCT may be useful to determine
the scleral extension of tumour, high frequency ultra-
sonography (20 MHz and 50 MHz) is more informative
regarding intraocular tumour extension owing to its ability
of greater depth penetration compared to AS-OCT [24-28].
High-frequency ultrasonography with 50 MHz allows better
resolution, while 20 MHz ultrasonography allows wider and
deeper field of view [24, 25]. High-frequency ultra-
sonography for OSSN reveals high reflectivity of the
tumour surface, with low reflectivity of tumour stroma, and
intraocular tumour extension displays varied reflectivity
[24]. However, the sensitivity and specificity of these
techniques in accurately detecting intraocular tumour
extension is undetermined. The signs of intraocular tumour
extension using high frequency ultrasonography include
blunting of anterior chamber angle and uveal thickening
[24]. In our study, AS-OCT (n=4) was inconclusive for
intraocular tumour extension due to back shadowing and
limited tissue penetration. USG B-scan (n = 13) and UBM
(n = 11) revealed blunting of anterior chamber in two (15%)
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and three (27%) cases respectively; and uveal thickening in
two (15%) and seven (67%) cases respectively. This sug-
gests that 50 MHz UBM is more sensitive for detection of
intraocular tumour extension of OSSN.

Performing an intraocular surgery with an existing OSSN
or a prior history of OSSN may increase the risk of
intraocular tumour extension of OSSN [16]. Previous
reports suggest intraocular tumour extension of OSSN fol-
lowing cataract extraction and penetrating keratoplasty
[16, 17, 29]. The time interval between the intraocular
surgery and intraocular extension of OSSN is reported
between 0.7 months and 5 months [16, 17, 29]. In our study,
there was one patient who developed intraocular extension
of OSSN following glaucoma filtering surgery (Fig. 2). In
this patient, high IOP was noted 1 month following exci-
sional biopsy of OSSN and glaucoma filtering surgery was
done to control the high IOP. Intraocular extension of
OSSN was noted within 2 weeks of glaucoma filtering
surgery. It is likely that the patient had undetected intrao-
cular tumour extension of OSSN with secondary glaucoma
prior to glaucoma filtering surgery, and underwent inad-
vertent glaucoma filtering surgery, which could have further
accentuated the intraocular extension of OSSN.
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Table 3 Ocular surface squamous neoplasia with intraocular tumour
extension: treatment, outcome and histopathology features

Feature n (%) n=23
Primary treatment

Extended enucleation 8 (35)

Orbital exenteration 15 (65)
Adjuvant treatment post-excisional biopsy

Mitomycin-C 2(9)

Plaque radiotherapy 209
Secondary treatment for tumour recurrence post-extended enucleation

Orbital exenteration 2(9)
Outcome

Locoregional lymph node metastasis 209

Systemic metastasis 0 (0)

Death 0 (0)

Tumour type

Invasive squamous cell carcinoma 22 (96)
Mucoepidermoid variant 1@
Tumour differentiation
Well-differentiated 17 (74)
Moderately differentiated 5(22)
Poorly differentiated 14
Intraocular structure invaded by the tumour
Iris 0 (0)
Iris + ciliary body 5(22)
Iris + ciliary body + choroid 6 (26)
Ciliary body 7 (30)
Ciliary body + choroid 5(22)
Associated intraocular inflammation 11 (48)

Immunosuppression with HIV infection is associated
with aggressive OSSN with higher chances of corneal,
scleral and orbital tumour extension. In a study of 200
patients with OSSN, comparison between HIV positive and
HIV negative patients revealed no significant difference in
the incidence of intraocular extension in both groups (4% in
HIV positive group vs 5% in HIV negative group, p = 0.73)
[30]. In our study, 35% patients with intraocular tumour
extension were HIV positive. XP is also associated with
aggressive form of OSSN and is associated with a recur-
rence rate of 64% [31]. However, intraocular extension of
OSSN in XP is rare. In our series, one patient with intrao-
cular extension of OSSN had XP. This patient had a history
of tumour recurrence post-excisional biopsy and the recur-
rent tumour invaded the intraocular structures.

The morphological patterns of OSSN include nodular,
gelatinous, papilliform, leukoplakic and diffuse forms.
Kaliki et al. recently described the nodulo-ulcerative pattern

of OSSN, which is characterised by ulceration/necrosis of
the conjunctiva and sclera surrounded by indurated and
thickened conjunctiva and sclera with associated feeder
vessels and keratin [32]. Nodulo-ulcerative OSSN is often
misdiagnosed as necrotising scleritis or sclerokeratitis
resulting in delayed diagnosis and mismanagement [32-34].
These patients are at increased risk of intraocular tumour
extension of OSSN. In a series of six patients with nodulo-
ulcerative OSSN, four patients had intraocular tumour
extension [32]. In another study by Mahmood et al., all
three patients with invasive OSSN presenting as scler-
okeratitis had intraocular tumour extension [33]. In our
study, 65% patients with intraocular tumour extension of
OSSN had a nodulo-ulcerative pattern at presentation. In
our experience, all patients with nodulo-ulcerative OSSN
involving the limbus are at risk for intraocular tumour
extension. Thus, intraocular tumour extension should be
suspected in all patients with nodulo-ulcerative OSSN
unless proven otherwise.

Intraocular tumour extension of OSSN is commoner with
aggressive variants of OSSN. The incidence of intraocular
tumour extension is 7% with adenoid squamous variant,
29% with mucoepidermoid variant and 50-67% with
spindle cell variant of OSSN [35-38]. In our study, only
one patient had mucoepidermoid variant of OSSN and 74%
had well-differentiated squamous cell carcinoma, suggest-
ing that intraocular tumour extension can occur even in
well-differentiated tumours.

The preferred treatment modality for intraocular tumour
extension of OSSN is extended enucleation including 4 mm
wide tumour-free conjunctival margins by ‘no-touch’
technique and adjunctive cryotherapy to the surgical mar-
gins of the conjunctiva. Rarely, resection of intraocular
tumour and plaque radiotherapy has been used [39, 40]. In
cases with extension of tumour till the conjunctival fornices
or those with associated orbital tumour extension are best
treated by subtotal orbital exenteration. Orbital tumour
recurrence post- extended enucleation for intraocular
tumour extension of OSSN has been reported [23]. In our
study, two patients developed orbital tumour recurrence
post-extended enucleation for intraocular tumour extension
of OSSN and had to subsequently undergo orbital exen-
teration and external beam radiotherapy to the orbit. The
orbital tumour recurrence could be related to microscopic
spillage of tumour cells into the orbit at the time of extended
enucleation. Minimal handling of the eyeball and strict ‘no-
touch’ technique is recommended at the time of extended
enucleation in these cases.

In summary, intraocular tumour extension of OSSN
though reported rarely, can occur in cases who have
undergone multiple excisions of the tumour and those with
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Fig. 2 Intraocular tumour extension of ocular surface squamous neo-
plasia (OSSN) following glaucoma filtering surgery. a A 42-year-old
male had undergone excisional biopsy of OSSN at the nasal limbus
with conjunctival autograft 1 month prior to presenting to the oncology
clinic. He had also undergone iridencleisis and sclerostomy at 6:00
2 weeks prior to presentation to us. On examination, he had areas of
keratin nasally with mild conjunctival bulge, a filtering bleb at 6:00,
and a pigmented sheet of tumour cells inferiorly in the anterior
chamber. b Ultrasound biomicroscopy showed a tract of tumour

nodulo-ulcerative variant of OSSN. Meticulous screening
for intraocular tumour extension with ultrasound biomi-
croscopy is recommended in all suspicious cases.
Summary

What was known before

o Isolated case reports or small case series on intraocular
extension of ocular surface squamous neoplasia.
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extension at the site of glaucoma filtering surgery. ¢ Histopathology
showed residual episcleral conjunctival tumour nasally with an over-
lying normal conjunctival graft (Hematoxylin & Eosin (h&e) stain; x4
magnification). d Necrotic tumour cells in the anterior chamber and iris
tumour infiltration (H&E stain; x4 magnification). e Well-
differentiated islands of tumour invading the ciliary body (H&E
stain; x10 magnification) and f full-thickness choroid (H&E stain; x40
magnification)

What this study adds

e Large series on intraocular extension of ocular surface
squamous neoplasia. Clinical features suggestive of
intraocular extension of ocular surface squamous
neoplasia. Prognosis of patients with this entity.
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