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Abstract

Purpose To compare the clinical features, histopathology features, treatment, and prognosis of patients with and without
pagetoid tumour spread secondary to periocular sebaceous gland carcinoma (SGC).

Methods Retrospective study of 130 patients with SGC who underwent conjunctival map biopsy.

Results Of the 130 patients with SGC, 30 (23%) patients had histopathology proven pagetoid tumour spread. On multi-
variate analysis, increasing tumour basal diameter (p <0.001) was predictive of pagetoid tumour spread. The odds ratio for
tumour basal diameter in prediction of map biopsy positivity for pagetoid tumour spread was 1.13 (95% CI, 1.07-1.19). The
sensitivity and specificity of clinicopathological correlation of pagetoid tumour spread was 57 and 90%. Overall, globe
salvage was better in those without pagetoid tumour spread compared to those with pagetoid tumour spread (95% vs 33%;
p <0.0001). Comparing those with pagetoid tumour spread vs those without, the 5-year Kaplan—Meier estimate of systemic
metastasis was 21% vs 4% (p = 0.15) and death was 28% vs 4% (p = 0.21), respectively.

Conclusion Increasing tumour basal diameter can predict the risk of pagetoid tumour spread. Every mm increase in tumour
basal diameter increases the risk of pagetoid tumour spread by 13%. Map biopsy is recommended for all patients with
periocular SGC’s. Though the globe salvage rates are poor in those with pagetoid tumour spread, the occurrence of systemic

metastasis and death are not significantly higher compared to those without pagetoid tumour spread.

Introduction

Sebaceous gland carcinoma (SGC) of the eyelid and
periocular region is a common eyelid malignancy, particu-
larly in Asian population compared to the West [1-7]. It is
the most common eyelid malignancy in the Asian Indian
population [2-5]. It primarily affects the elderly age group
and has a slight female preponderance [1-3]. Periocular
SGC has a tendency for diffuse intraepithelial (pagetoid)
spread beyond the site of the main tumour mass [8]. The
occurrence of pagetoid tumour spread in SGC is noted to be
between 16 and 80% [2, 4]. SGC is often misdiagnosed as
recurrent chalazion in 8-20% [3, 9] and as chronic
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blepharoconjunctivitis in 28% cases [9]. SGC with diffuse
pagetoid tumour spread is often misdiagnosed as chronic
blepharoconjunctivitis leading to a delayed diagnosis.

Conjunctival map biopsies for periocular SGC’s were
first used by Putterman in 1986 to accurately determine
the extent of the tumour spread [10]. Putterman performed
16 site map biopsy including 4 from bulbar conjunctiva, 3
each from upper and lower forniceal conjunctiva, and 3
each from upper and lower tarsal conjunctiva in 12 cases
of periocular SGC, which revealed pagetoid tumour
spread in 4 (33%) cases necessitating orbital exenteration
[10]. The technique was subsequently modified to include
fewer biopsy sites (10 to 14) based on clinical suspicion
[8]. Other variations include a technique of 17 site map
biopsy including an additional sample from the caruncle
[2, 3].

Though map biopsy is not universally performed in
every case of periocular SGC, it is indicated in cases with
clinical suspicion of pagetoid tumour spread. Herein, we
retrospectively analysed the cases of periocular SGC who
underwent 17-site conjunctival map biopsy to determine the
indications of map biopsy, sensitivity and specificity of
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clinical diagnosis of pagetoid tumour spread, and the role of
map biopsy in predicting the prognosis of periocular SGC.

Methods

This is a retrospective study conducted by the Operation
Eyesight Universal Institute for Eye Cancer, L V Prasad Eye
Institute, Hyderabad, India. Institutional Ethics Committee
approval was obtained. The study adhered to the tenets of the
declaration of Helsinki. Informed consent for use of data for
research purpose was obtained from the patients. Written
consent was obtained from patients for use of their image(s) in
published media. A database search was conducted and all
histologically proven cases of periocular sebaceous gland
carcinoma from June 1995 to September 2016 were reviewed.
Of these 241 patients with periocular SGC, 130 patients had
undergone 17-site conjunctival map biopsy before or at the
time of therapeutic intervention and were included for further
analysis. Those patients who had not undergone the 17-site
map biopsy were excluded from the study.

The demographic details and tumour laterality were
noted. The duration of symptoms and referral clinical
diagnosis were noted. The tumour features including
tumour location, size, extent and morphology were recor-
ded. Clinical evidence of pagetoid tumour spread (location
and extent) if any was noted. Histological features including
growth pattern, degree of differentiation and presence of
perivascular or perineural invasion, if any, were recorded.
Primary treatment details (Miotomycin-C, excisional
biopsy, orbital exenteration, chemotherapy or radiotherapy)
were recorded. Outcome measures including tumour
recurrence, locoregional lymph node metastasis, systemic
metastases, and metastases-related death were recorded.

Statistical analysis

Statistical analysis was performed using the software STATA
v11.0 (StataCorp, College Station, TX, USA). Continuous
data were checked for the normality of distribution using
Shapiro-Wilk test. Equality of variance was assessed by
Levene test. Between cases with and without pagetoid tumour
spread, continuous data were compared by Mann—Whitney
test due to either non-normal distribution or heteroscedasticity
and categorical data by Chi-square test or Fisher Exact test.
To assess the predictors of pagetoid tumour spread, logistic
regression analysis was performed and, if the variables were
significant, odds ratio was estimated. For clinicopathological
correlation of pagetoid tumour spread by map biopsy, sensi-
tivity, specificity, positive and negative predictive values were
assessed. Kaplan—-Meier analysis was performed to evaluate
the estimates of locoregional metastasis, systemic metastasis
and death. The equality of survival functions between cases

with and without pagetoid tumour spread was assessed by log
rank test. A p value of <0.05 was considered statistically
significant.

Results

Of the 130 patients with SGC who underwent 17-site
conjunctival map biopsy, 30 (23%) patients had histo-
pathology proven pagetoid tumour spread (Fig. 1). Com-
parison of those with pagetoid vs those without pagetoid
tumour spread revealed no difference in mean age at pre-
sentation (median age, 59 years vs 56 years; p=0.48),
gender (male:female ratio (1:1 vs 0.5:1; p =0.11)), duration
of symptoms (median, 13 months vs 13 months; p = 0.68),
tumour epicenter (upper eyelid:lower eyelid, 5:1 vs 2.5:1;
p =0.27), tumour origin (Meibomian vs Zeiss glands, 14:1
vs 9:1; p=0.73) and orbital (3% vs 2%; p = 1.00), para-
nasal sinus (3% vs 0%; p = 0.23), or lacrimal system (3% vs
2%; p=1.00) tumour extension (Table 1). Statistically
significant differences were noted between those with
pagetoid vs those without pagetoid tumour spread in referral
diagnosis as blepharoconjunctivitis (7% vs 0%; p = 0.05),
tumour morphology (diffuse tumour configuration, 37% vs
17%; 0.04), and tumour basal dimension (median, 19 mm
vs 12mm; p =0.0001). On univariate logistic regression,
both tumour morphology (p = 0.03) and tumour basal dia-
meter (p<0.001) were significant predictors of pagetoid
tumour spread. However, on multivariate logistic regres-
sion, only increasing tumour basal diameter (p <0.001) was
predictive of pagetoid tumour spread. The odds ratio for
tumour basal diameter (p <0.001) in prediction of map
biopsy positivity for pagetoid tumour spread was 1.13 (95%
CI, 1.07-1.19), indicating that every mm increase in tumour
basal diameter increased the odds of pagetoid tumour spread
by 13% (Fig. 2).

Histopathology features of tumour differentiation,
growth pattern, mitotic activity, perivascular and perineural
invasion were comparable in both the groups (Table 2).
Conjunctival congestion leading to clinical suspicion of
pagetoid tumour spread was noted in 37 cases, of which
pagetoid tumour spread was confirmed on histopathology in
21 cases. In 9 other cases who had pagetoid tumour spread
on histopathology, there was no clinical suspicion of the
same. The sensitivity, specificity, positive predictive value,
and negative predictive value of clinicopathological corre-
lation of pagetoid tumour spread was 57%, 90%, 70%, and
84% respectively (Table 2).

Wide excisional biopsy (95% vs 47%; p <0.0001) of the
tumour was more common in those without pagetoid
tumour spread while orbital exenteration (37% vs 3%; p <
0.0001) wa more common in those with pagetoid tumour
spread (Table 2). Overall, globe salvage was higher in those
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Fig. 1 Pagetoid tumour spread
in periocular sebaceous gland
carcinoma. A A 30-year-old
female with an upper eyelid
nodule. B Localized infiltration
of upper tarsal conjunctiva was
noted on eyelid eversion
suggestive of localized pagetoid
tumour spread. C A 70-year-old
male with a localized eyelid
thickening which was being
treated as blepharitis by the local
ophthalmologist. D There was
diffuse upper tarsal and forniceal
conjunctival congestion on
eyelid eversion suggestive of
pagetoid tumour spread tumour.
E A 55-year-old male with ill-
defined eyelid lesion. F Eyelid
eversion revealed diffuse upper
tarsal and forniceal conjunctival
congestion suggestive of
pagetoid tumour spread tumour.
G An 87-year-old male with
diffuse conjunctival congestion
and lower eyelid lesion with ill-
defined margins. H A 60-year-
old female with diffuse upper
and lower eyelid margin and
overlying skin along with
diffuse conjunctival congestion
suggestive of diffuse pagetoid
tumour spread. This patient was
receiving treatment for chronic
blepharoconjunctivitis locally
for more than 5 years.

without pagetoid tumour spread compared to those with
pagetoid tumour spread (95% vs 33%; p <0.0001).

Five and 10-year Kaplan—Meier estimates of systemic
metastasis and death in those with pagetoid tumour spread
vs those without was 21 and 21% vs 4 and 11% (p =0.15)
and 28 and 28% vs 4 and 4% (p=0.20) respectively
(Table 3). There was no statistically significant difference in
the outcomes of those with pagetoid versus those without
pagetoid tumour spread.

Discussion

Of all eyelid malignancies, periocular SGC is commonly
associated with pagetoid tumour spread. Conjunctival map
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biopsy allows definition of exact tumour extent in the event
of skip lesions in the form of distant conjunctival intrae-
pithelial spread. In a case series of 60 patients with SGC,
Shields et al. noted conjunctival intraepithelial involvement
in 28 (47%) cases [9]. In our previous study of 191 Asian
Indian patients with periocular SGC, pagetoid tumour
spread detected by 17-site map biopsy was noted in 21
(16%) patients [3]. There is no consensus whether con-
junctival map biopsy should be performed in every case of
periocular SGC. In a review of preferred practice patterns in
the management of SGC in the Asia- Pacific region, Cheung
et al noted that 30% respondents performed map biopsies
only if clinical suspicion of pagetoid spread existed, 20%
performed them in case of tumour recurrence, and 19%
performed map biopsies if both eyelids were involved by
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Table 1 Map biopsy in sebaceous gland carcinoma: demographics and
clinical fea- tures.

Feature Patients Patients p value
with without
pagetoid pagetoid
tumour tumour
spread® spread®
n=30 n =100
n (%) n (%)
Age (years) 59 (59; 56 (56; 0.48
mean (median; range) 21-100) 30-83)
Gender
Male 15 (50) 32 (32) 0.11
Female 15 (50) 68 (68)
Laterality
Unilateral 30 (100) 100 (100) 1.00
Bilateral 0 (0) 0 (0)
Referral diagnosis
Sebaceous gland 6 (20) 32 (32) 0.30
carcinoma
Squamous cell carcinoma 6 (20) 99 0.11
Basal cell carcinoma 3 (10) 4 4) 0.35
Stye 0 (0) 1(1) 1.00
Chalazion 1(3) 6 (6) 0.69
Blepharoconjunctivitis 2(7) 0 (0) 0.05
Eyelid mass 2(7) 2(2) 0.23
Duration of symptoms 24 (13; 2 18 (13; 1 0.68
(months) mean to 130) to 130)
(median; range)
Tumour epicentre
Upper eyelid 25 (83) 71 (71) 0.27
Lower eyelid 5(17) 29 (29)
Tumour morphology
Solitary nodule 19 (63) 83 (83) 0.04
Diffuse lesion 11 (37) 17 (17)
Tumour Basal Dimension 19 (18; 12 (10; 0.0001
(mm) mean, 3 to 35) 1 to 30)
(median; range)
Gland of origin based on tumour location
Meibomian glands 28 (93) 90 (90) 0.73
Glands of Zeiss 2 (7) 10 (10)
Extent of tumour involvement
Orbit 1(3) 2(2) 1.00
Paranasal sinus 13 0 (0) 0.23
Lacrimal system 13 2 (2) 1.00

*Histopathology proven.

the tumour [11]. Shields et al recommended that map
biopsies be performed in all patients with ill-defined or
diffuse tumour involvement [9]. Other studies have sug-
gested that all patients with even a localised, well-defined
eyelid nodule should undergo sampling of a few sites on the
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Fig. 2 Probability of pagetoid tumour spread compared to the range of
tumour basal diameter at presentation.

palpebral and bulbar conjunctiva to rule out conjunctival
spread, even if not clinically evident [12, 13].

SGC has a high proportion of misdiagnosis that delays
appropriate treatment [3, 9]. In those with pagetoid tumour
spread, it is often misdiagnosed as an ocular surface
inflammatory disease due to the congested appearance of
ocular surface. In our series, the misdiagnosis as blephar-
oconjunctivitis was more common in patients with pagetoid
tumour spread versus those without pagetoid tumour spread
(7% vs 0%; p=0.05). Any lesion resembling unilateral
blepharoconjunctivitis should be diagnosed as SGC with
pagetoid spread until proven otherwise.

In our study, the comparative analysis of the demo-
graphic and clinical features of those with pagetoid tumour
spread versus those without pagetoid tumour spread
revealed no statistically significant difference in the para-
meters except for tumour morphology and tumour basal
diameter. In a study of 51 patients with SGC, conjunctival
intraepithelial tumour was noted in 36 (71%) patients, of
whom 23 (64%) presented with diffuse eyelid involvement,
and 13 (36%) presented with a solitary nodule [13]. The
overall incorrect clinical assessment (false-positives and
false-negatives) in case of solitary nodular lesions was 44%
[13]. In our study, conjunctival intraepithelial tumour was
noted in 11 (37%) patients presenting with diffuse eyelid
involvement, and 19 (63%) presenting with a solitary
nodule. Diffuse eyelid involvement was more common in
those with pagetoid tumour spread compared to those
without (37% vs 17%; p = 0.04). The clinicopathological
correlation of conjunctival intraepithelial tumour was not
established in 25 (19%) cases. The sensitivity of clinical
diagnosis of pagetoid tumour spread was moderate at 57%
and the specificity was good at 90%. These findings suggest
that all cases of conjunctival intraepithelial tumour cannot
be diagnosed clinically but when the signs of conjunctival
spread are suspected, it is confirmed by pathology in 90%
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Table 2 Map biopsy in sebaceous gland carcinoma: histopathology
features, clinicopathological correlation, treatment, and outcomes.

Feature Patients with Patients without p value
pagetoid pagetoid
tumour spread®  tumour spread®
n =30 n =100
n (%) n (%)
Tumour differentiation (n = 121)
Well differentiated 6 (22) 15 (16) 0.08
Moderately differentiated 15 (56) 71 (75)
Poorly differentiated 6 (22) 8 (9)
Growth pattern (n = 128)
Lobular 14 (47) 58 (59) 0.33
Comedo 3 (10) 8 (8)
Papillary 103) 8 (8)
Mixed 12 (40) 24 (25)
Mitotic activity (n = 125)
High 15 (54) 58 (60) 0.78
Moderate 10 (36) 32 (33)
Low 27 6 (6)
Atypical 13) 1)
Perivascular invasion 3 (10) 8 (8) 1.00
Perineural invasion 0 (0) 4 (4) 0.57
Clinicopathological Positive Negative
correlation of Eagetoid map biopsy map biopsy
tumour spread n=30 n=100
n (%) n (%)
Clinical suspicion of True Positive False Positive
pagetoid tumour spread 21 (57) 16 (43)

(n=37)

No clinical suspicion of False Negative  True negative

pagetoid tumour spread 9 (10) 84 (90)
(n=93)
Primary treatment
Topical Mitomycin-C 2(7 0 (0) 0.052
Wide excision biopsy 14 (47) 95 (95) <0.0001
Orbital Exenteration 11 (37) 33) <0.0001
Neoadjuvant Systemic 0 (0) 22 1.00
Chemotherapy
External Beam 103) 0 (0) 0.23
Radiotherapy
Globe salvage 10 (33) 95 (95) <0.0001
Final outcome at last follow-up
Tumour recurrence 6 (20) 18 (18) 0.79
Regiona]' lymph node 4 (13) 13 (13) 1.00
metastasis
Systemic metastasis 4 (13) 4 4) 0.08
Death due to metastasis 4 (13) 4 (4) 0.08

Specificity: 90% (95% confidence interval, 82-95%).

Positive Predictive Value: 70% (95% confidence interval, 50-85%).
Negative Predictive Value: 84% (95% confidence interval, 75-90%).
Histopathology proven.

bSensitivity: 57% (95% confidence interval, 40-73%).

cases. Thus, high degree of suspicion of pagetoid tumour
spread is important. The clinical signs of conjunctival
intraepithelial tumour are conjunctival congestion away
from the primary tumour indicating distant skip lesions.
Based on our results, we recommend conjunctival map
biopsy in all cases since 10% of cases would otherwise be
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missed based on clinical diagnosis, and map biopsy does
not cause any ocular morbidity.

In a study of 25 SGC patients by Chao et al, the mean
tumour diameter was 14 mm in the positive group and 8 mm
in the negative group, indicating a larger tumour in the
group with pagetoid tumour spread [14]. In our study, the
mean tumour diameter in those with pagetoid tumour spread
was 19 mm versus 12 mm in those without pagetoid tumour
spread (p =0.0001). Every mm increase in tumour basal
diameter increases the risk of pagetoid tumour spread by
13%. Larger the tumour higher is the risk of pagetoid
tumour spread.

Histopathological features were comparable in both
groups of those with and without pagetoid tumour spread.
There was no correlation between poor tumour differentia-
tion, perineural or perivascular invasion and pagetoid
tumour spread. Current management of cases with pagetoid
tumour spread focuses on local disease control with an
attempt at globe salvage [8]. Lesions with tumour spread
confined to the epithelium, may be treated with a combi-
nation of cryotherapy and topical chemotherapy with
Mitomycin-C [2, 3, 9]. Lesions with stromal invasion on
map biopsy may be treated with conservative excision of
involved sites with reconstruction of the anterior and pos-
terior lamellae through various techniques [1]. SGC with
extensive tumour spread necessitates orbital exenteration. In
our study, globe salvage rates were better in the group
without pagetoid tumour spread compared to those with
pagetoid tumour spread (95% vs 33%; p < 0.0001). The poor
globe salvage rates indicate extensive disease in our series.

In a comparative analysis of 25 patients with and without
pagetoid tumour spread by Chao et al., tumour recurrence
(9% vs 14%) and metastasis (18% vs 14%) were compar-
able in both groups [14]. In another study of 34 patients
with SGC by Takahashi et al., pagetoid tumour spread was
associated with higher incidence of tumour recurrence and
metastasis [12]. Rao et al. reported higher mortality of 50%
in patients with pagetoid tumour spread compared to 11% in
those without pagetoid tumour spread [15], while other
studies reported a comparable outcome [14, 16]. In our
study, there was no difference in the time-related risk of
tumour recurrence, lymph node metastasis, systemic
metastasis, and metastasis-related death in patients with and
without conjunctival disease.

In conclusion, every mm increase in tumour basal dia-
meter increases the risk of pagetoid tumour spread by 13%.
The sensitivity and specificity of clinical diagnosis of
pagetoid tumour spread are 57 and 90% respectively.
Conjunctival map biopsy should be performed in all cases
with periocular SGC. Globe salvage rates are poor with
pagetoid tumour spread but the incidence of tumour recur-
rence, metastasis, and death are comparable to the patients
without conjunctival intraepithelial tumour spread.
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Table 3 Kaplan—Meier analysis

of the outcomes. Kaplan—Meier analysis All cases Pagetoid tumour spread No pagetoid tumour spread p value
n=130 n=30 n=100

Locoregional metastasis
1 year 5.6% +25% 0% 7.4% +3.2% 0.18
2 years 5.6% +25% 0% 7.4% = 3.2%
3 years 10% = 3.8% 0% 13.5% + 5.1%
4 years 10% +3.8% 0% 13.5% + 5.1%
5 years 141% + 54%  11.1% = 10.5% 13.5% + 5.1%
10 years 25.6% =9.1%  11.1% * 10.5% 30.6% * 11.8%
15 years 25.6% +9.1% na 30.6% + 11.8%

Systemic metastasis
1 year 39% +2.0%  4.2% = 4.1% 3.9% +23% 0.35
2 years 39% £ 2.0% 4.2% +4.1% 3.9% +2.3%
3 years 63% +3.0% 11.5% = 8.0% 3.9% +2.3%
4 years 63% +3.0% 11.5% = 8.0% 3.9% +2.3%
5 years 104% +49%  21.4% = 11.7% 3.9% + 2.3%
10 years 15.1% = 6.6%  21.4% + 11.7% 11.3% + 7.4%
15 years 15.1% = 6.6%  na 11.3% = 7.4%

Metastasis related death
1 year 31% +1.8% 0% 4.1% + 2.4% 0.20
2 years 47% +2.3%  59% *+ 5.7% 4.1% + 2.4%
3 years 92% +=3.8%  19.3% * 10.1% 4.1% + 2.4%
4 years 92% +=3.8%  19.3% + 10.1% 4.1% + 2.4%
5 years 13.0% +52%  28.3% = 12.3% 4.1% + 2.4%
10 years 13.0% = 52%  28.3% + 12.3% 4.1% + 2.4%
15 years 27.5% + 13.9% na 28.1% + 20.8%

na not available.

Summary
What was known before

e Sebaceous gland carcinoma is associated with pagetoid
tumour spread Pagetoid tumour spread can be detected
by conjunctival map biopsy

What this study adds

e Basal tumour diameter is an important risk factor that
can predict the risk of pagetoid tumour spread in
periocular sebaceous gland carcinoma Every mm
increase in tumour diameter of periocular sebaceous
gland carcinoma increases the risk of pagetoid tumour
spread by 13%
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