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Abstract
Purpose To investigate the clinicopathological features and prognostic factors for eyelid sebaceous gland carcinoma (SGC)
in an ethnic Chinese population and to validate the performance of the T category of the 8th edition AJCC staging systems,
with the aim of providing information for refinements.
Methods Sixty-three patients with pathological diagnosis of SGC were enroled retrospectively. The clin-
icopathological features, treatments, and outcomes were collected. Prognostic factors associated with the outcome of
local recurrence, regional lymph node metastasis, and tumour-related death were analysed. The performance analysis
was performed by comparing the predictive value for survival and the monotonicity of gradients between the 7th and
8th staging systems.
Results The distribution of T1:T2:T3:T4 tumours according to the 7th and 8th edition was 6:40:16:1 and 23:26:5:9,
respectively. Positive surgical margin was a poor prognostic factor. Local recurrence was associated with more
aggressive histopathological features and surrounding structure invasions. Regional lymph node metastasis was
associated with larger tumours. The T category of 8th edition showed better predictability for local recurrence and
regional lymph node metastasis, while the T category of 7th edition had better monotonicity of gradients. Tumours
classified as T2c or worse had higher risk of regional lymph node metastasis, while tumours T3b or worse in the 8th
edition had more tumour-related death.
Conclusions Patients with higher T category are at risk of regional lymph node metastasis and tumour-related death. Further
refinement of the T category of AJCC staging system can focus on the predictability for local recurrence and the monotonicity
of gradients.

Introduction

Eyelid sebaceous gland carcinoma (SGC) is slow-growing
but potentially lethal [1]. It is notorious for its varied clinical
appearance and masquerades as benign conditions. The
difficulties in making the diagnosis can lead to delays in
treatment, resulting in great morbidity and mortality [2].
Although the data of absolute incidence in different ethnic
groups is limited in the literatures, the rate of different
eyelid cancers varies among different races. In the Cauca-
sian population, basal cell carcinoma is the most frequently
encountered and constitutes 85–95% of eyelid cancers [3],
while SGC is relatively rare, accounting for 1–5.5% [4].
SGC is much more common among Asians. Among eyelid
malignancies, SGC was reported to account for 23.6%,
28.9%, 29.3%, and 32.6% in Taiwan, Japan, China, and
India, respectively [4–7].

The prognostic factors for eyelid SGC have been dis-
cussed in previous studies, including canthal involvement,
larger tumour diameter, and perivascular invasion [8].
However, due to the rarity of the disease, it is not clear if

the prognostic factors may vary in different ethnic groups.
In addition, eyelid SGC uses the same AJCC staging
system as basal cell carcinoma, squamous cell carcinoma,
and sweat gland carcinoma of eyelids. Therefore, it is
important to validate the ability of the staging system for
predicting patient prognosis for each type of eyelid
malignancy. The predictability of outcomes for eyelid
SGC based on the T category of the 7th edition American
Joint Committee on Cancer (AJCC) staging system has
been determined in Caucasian, Japanese, and Indian
populations [9–11]. The 8th edition AJCC staging system
was published in 2016. Evolving from the 7th edition to
8th edition [12, 13], the subjective criteria (e.g. resect-
ability) was abandoned, and the cut-off point of T2
tumour shifted from 5 to 10 mm (Table 1). These changes
have a great impact on the distribution of patients across
the stages; therefore, we aimed to examine the reliability
of the new edition.

In the present study, we analysed the clinicopathological
features and prognostic factors for eyelid SGC in the ethnic
Chinese population in Taiwan. We also compared the
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patient distribution using the 7th and 8th editions of the
AJCC T category. The performance of the two editions was
evaluated for the outcomes of local recurrence, regional
lymph node metastasis, and tumour-related death.

Methods

Patients

We retrospectively reviewed all consecutive cases with the
histopathological diagnosis of eyelid SGC from January 2000
to September 2015 in National Taiwan University Hospital,
treated by a single surgeon (S.-L.L.). Patients with missing data
would be excluded. This study was approved by the Institu-
tional Review Board at National Taiwan University Hospital
and adhered to the tenets of the Declaration of Helsinki. A
detailed chart review was conducted for clinical data that
included general and demographic information, associated
ocular and systemic diseases, history of local irradiation, and
well-known risk factors including Muir-Torre syndrome, and
immunocompromised status. Other recorded features included
symptom duration, laterality, initial presentation, histopatholo-
gical features, extent of tumour involvement, initial clinical and
pathological diagnoses, modality of treatment, follow-up
duration, evidence of local recurrence, regional lymph node
metastasis or systemic metastasis, and time to the events.

Histopathological features such as tumour dimension, growth
pattern, pagetoid spread, basaloid or squamoid differentiation,
as well as perivascular, lymphatic, and perineural invasions
were recorded. During the follow-up period, local recurrence
and regional lymph node metastasis were monitored by phy-
sical examination. Excisional biopsy or fine needle aspiration
of lymph nodes was performed if any suspicious lesion was
noted. Regular head and neck MRI was performed in patient
with advanced disease. The modality of primary treatment was
also recorded. For patients who underwent re-treatment, the
indications and details of treatment were documented. All
patients were classified retrospectively based on the T category
of the primary tumour according to both the 7th and 8th edi-
tions AJCC staging systems [12, 13].

Statistical analysis

All statistical analyses were performed using R (version
3.5.1). To identify the prognostic factors for local recur-
rence, regional lymph node metastasis, and tumour-related
death, Cox proportional hazards regression with compet-
ing risks was performed [14]. For local recurrence and
regional lymph node metastasis, both tumour and non-
tumour-related deaths were considered as competing
events. For tumour-related death, non-tumour-related
deaths were considered as competing events. Schoenfeld
residuals were obtained to test the proportional hazard

Table 1 Comparison of the T category 7th and 8th editions AJCC staging system

7th
edition

8th
edition

Major changes

TX: Primary cancer cannot be assessed; T0: No evidence of primary tumour; Tis: Carcinoma in situ (1) The cut point of T2 tumour was shifted from 5 to 10 mm
(2) Elimination of perineural invasion as a criterium for T3a
(3) T3b or T4 in the 7th edition was based on the resectability

of tumour which may be affected by the surgeon’s
technique and facility. This has been changed to more
objective findings, tumour size, and orbital or facial
structure involvement

(4) Tumours ≤5 mm with tarsal or full thickness involvement
are upgraded to T2a and T2b, respectively, in the 7th
edition, but the same features only affected the
classification of subcategory (e.g. a, b, c) within the same
T category in the new system

T1 Tumour ≤5 mm; not invading tarsal
plate or eyelid margin

T1 Tumour ≤10 mm in greatest dimension

T1a Tumour does not invade tarsal plate or eyelid margin

T1b Tumour invade tarsal plate or eyelid margin

T1c Tumour invade full thickness of the eyelid

T2a Tumour > 5 mm, but not > 10 mm, or
any tumour invading tarsal plate or
eyelid margin

T2 Tumour > 10 mm but ≤20 mm in greatest dimension

T2a Tumour does not invade tarsal plate or eyelid margin

T2b Tumour > 10 mm, but not > 20 mm, or
involves full thickness eyelid

T2b Tumour invade tarsal plate or eyelid margin

T2c Tumour invade full thickness of the eyelid

T3a Tumour > 20 mm, or any tumour
invading adjacent ocular or orbital
structures; any T with perineural
invasion

T3 Tumour > 20 mm but ≤30 mm in greatest dimension

T3a Tumour does not invade tarsal plate or eyelid margin

T3b Complete tumour resection requires
enucleation, exenteration, or bone
resection

T3b Tumour invade tarsal plate or eyelid margin

T3c Tumour invade full thickness of the eyelid

T4 Tumour is not resectable because of
extensive invasion of ocular, orbital, or
craniofacial structures or brain

T4 Eyelid tumour invading adjacent ocular, orbital, or
facial structures

T4a Tumour invades ocular or intraorbital structures

T4b Tumour invades(or erodes through) the bony walls of
the orbit or extends to the paranasal sinuses or invades
the lacrimal sac/nasolacrimal duct or brain
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assumptions of Cox regressions. A P-value of < 0.05 was
considered to be statistically significant.

Performance analysis of two staging systems

The performance and predictive value of the 7th and 8th
editions AJCC staging systems were assessed by the fol-
lowing criteria: [15] (1) patients with the same T stage were
expected to have similar survival time, was supported if
Akaike information criterion was low and Harrell’s C index
was high. For each staging system, Cox proportional hazards
regression on T-stage, adjusted with gender and age on
diagnosis was implemented to obtain the Akaike information
criterion and Harrell’s c-index; (2) patients in different T-
stages were expected to have greater differences in survival.
Kaplan–Meier analyses were implemented to study the effect
of different T-stages on survival. Log-rank tests with a sig-
nificance level of 0.05 were performed for comparing the
survival of different T-stage groups; and (3) the survival of
patients in earlier stages was better than the survival of
patients in more advanced stages in a good prognostic system,
which was defined as monotonicity of gradients. The ordinal
relationship in survival time between stages was observed
from the Kaplan–Meier survival curves.

Results

Demographics and clinicopathological
characteristics

We retrospectively identified 72 eyelid SGC patients, nine
patients were excluded due to missing data. Of 63 patients
included in this study, 38 were women and 25 were men. The
median age was 71 years (range 38–94 years). The median
duration of symptoms was 12 months (range
0.25–240 months). Upper eyelid was the most common loca-
tion (41%), followed by lower eyelid (38%) and both eyelids
(21%). Most cases presented as nodular masses, and the
median tumour dimension was 11mm (range 2–46mm).
Pagetoid spread was discovered in 23 cases (37%). The most
common pattern of tumour growth was lobular (64%). The
detailed clincopathological features are summarised in Table 2.

Most patients (91%) underwent wide excision under frozen
section control and simultaneous eyelid reconstruction as
primary treatment, while six patients (10%) had primary
exenteration. Seven patients (11%) having positive surgical
margins refused exenteration or further surgery and under-
went radiotherapy. Fifteen patients (24%) developed local
recurrence at a median interval of 16 months (range
5–346 months) during a median follow-up period of
46 months (range 1–362 months). Patients with local recur-
rence received wide excision (n= 9) or exenteration (n= 7).

Fourteen patients (22%) developed regional lymph node
metastasis at a median interval of 14 months (range
1–120 months), mostly in the parotid region (19%), followed
by the submandibular region (3%) and the neck (3%). Patients
with regional lymph node metastasis were treated with lym-
phadenectomy (n= 7) and radiotherapy (n= 13). Tumour-
related death occurred in four patients (6%) with a median
interval of 80.5 months (range 20–362 months), including
three patients with intracranial extension and one with sys-
temic metastasis involving the liver, brain, and lung diag-
nosed at the 16th month. Three patients (4.8%) had non-
tumour-related death.

Table 2 Clinical presentations and histopathological features

Demographics

Male gender 25 (40)

Age (years) 71 (38–94)

Tumour extent

Upper eyelid 26 (41)

Lower eyelid 24 (38)

Conjunctiva 16 (25)

Both eyelids 13 (21)

Orbit 11 (18)

Paranasal sinus 4 (6)

Intracranium 3 (5)

Caruncle 2 (3)

Orbital wall 2 (3)

Lacrimal system 2 (3)

Nasal cavity 1 (2)

Presenting sign

Nodular 56 (89)

Lid thickening 5 (8)

Nodular mass+Lid thickening 2 (3)

Histopathological features

Pagetoid spread 23 (37)

Basaloid differentiation 22 (35)

Squamoid differentiation 11 (18)

Lymphatic invasion 6 (10)

Perivascular invasion 5 (8)

Perineural invasion 4 (6)

Section margin

Free 40 (64)

Very close 7 (11)

Not free 16 (25)

Tumour growth pattern

Comedo 20 (32)

Lobular 40 (64)

Papillary 1 (2)

Mixed 2 (3)

N (%); median (range)
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Prognostic factors

Local recurrence was associated with perineural invasion,
perivascular invasion, lymphatic invasion, basaloid differ-
entiation, pagetoid spread, involvement of both eyelids,
paranasal sinus, intracranium, and orbit. Clear surgical
margins was a protective factor against local recurrence
(Table 3) (Cox proportional hazards regression with com-
peting risks).

Regional lymph node metastasis was associated with
tumour dimension > 20 mm, paranasal sinus involvement,
orbital involvement, and positive surgical margins (Table 3)
(Cox proportional hazards regression with competing risks).
The prognostic factors for systemic metastasis could not be
analysed because there was only one such case.

Tumour-related death had associations with perineural
invasion and sinus involvement (Table 3) (Cox proportional
hazards regression with competing risks). The results of
intracranial extension and positive surgical margins were
not available due to limited event numbers. All patients with
intracranial extension and 25% of patients with positive
surgical margins died of SGC.

Comparison of 7th and 8th edition AJCC staging
system

The classification of patients according to the T categories of
the 7th and 8th editions AJCC staging system is shown in
Table 4. Thirty-five (55.6%) patients remained in the same

stage. Eight (12.7%) patients were upgraded, while 20
(31.7%) patients were downgraded in the 8th edition. All
patients with T1 and T2a tumours in 7th edition were re-
classified as T1a and T1b in the 8th edition, respectively.
Most (83%) of the T2b tumours in the 7th edition AJCC
staging system remained in T2b subgroup in the 8th edition
AJCC staging system. The T3 tumours defined by the 7th
edition AJCC staging system were the most affected group
by the switch and had diverse classifications using the 8th
edition AJCC staging system. Two cases originally classi-
fied as T3a due to perineural invasion were downgraded to
T2, while three cases with orbital involvement were upgra-
ded to T4. Similar condition was noted in T3b of 7th edition,
which was based on tumour resectability. One of the T3b
tumours only reached the criteria of T2c in 8th edition AJCC
staging system, while five were reclassified as T4.

Performance analysis showed that the T category of 8th
edition AJCC staging system had better predictive value for
local recurrence and regional lymph node metastasis, sup-
ported by lower AIC values and higher or equal Harrell’s c-
indices. The AIC value of 7th edition and 8th edition for
local recurrence was 108.2 and 106.6, respectively. The
Harrell’s c-index of 7th edition and 8th edition for local
recurrence was 0.62 and 0.67, respectively. The AIC value
of 7th edition and 8th edition for regional lymph node
metastasis was 157.7 and 94.6, respectively. The Harrell’s
c-index of 7th edition and 8th edition for regional lymph
node metastasis were both 0.79. Therefore, patients had the
same T stage per 8th edition had more similar event-free

Table 3 Prognostic factors for local recurrence, regional lymph node metastasis, and tumour-related death

Local recurrence Regional lymph node metastasis Tumour-related death

Hazard ratio (95% CI) p-value Hazard ratio (95% CI) p-value Hazard ratio (95% CI) p-value

Age > 50 (years) 0.49 (0.11–2.11) 0.335 0.42 (0.13–1.35) 0.232 0.23 (0.02–2.49) 0.227

Gender (male) 1.01 (0.35–2.9) 0.985 2.07 (0.72–5.99) 0.179 0.74 (0.08–7.05) 0.797

Histopathology

Tumour dimension > 20 mm 1.08 (0.3–3.89) 0.902 3.07 (1.02–9.21) 0.045 2.66 (0.23–31.03) 0.435

Perineural invasion 3.85 (1.06–13.97) 0.04 1.11 (0.14–8.46) 0.923 19.63 (2.66–144.71) 0.003

Perivascular invasion 8.18 (2.37–28.3) 0.001 1.6 (0.36–7.21) 0.538 5.06 (0.46–55.94) 0.186

Lymphatic invasion 5.23 (1.59–17.26) 0.007 1.3 (0.29–5.88) 0.73 4.22 (0.38–47.05) 0.241

Basaloid differentiation 3.62 (1.23–10.6) 0.019 1.21 (0.42–3.5) 0.726 10.68 (0.82–138.94) 0.07

Squamoid differentiation 1.03 (0.29–3.69) 0.965 0.64 (0.14–2.89) 0.566 6.84 (0.62–75.67) 0.117

Pagetoid spread 5.47 (1.6–18.72) 0.007 1.55 (0.54–4.44) 0.414 3.07 (0.35–27.16) 0.313

Section margin free 0.12 (0.03–0.44) 0.001 0.23 (0.07–0.72) 0.012 Not availablea

Tumour involvement

Both eyelids 4.71 (1.63–13.62) 0.004 1.63 (0.51–5.21) 0.409 7.82 (0.7–87.13) 0.095

Paranasal sinus 4.85 (1.35–17.41) 0.016 5.09 (1.39–18.56) 0.014 17.5 (1.55–197.38) 0.021

Intracranium 11.26 (2.79–45.34) 0.001 3.33 (0.74–14.96) 0.117 Not availablea

Orbit 3.84 (1.33–11.08) 0.016 3.31 (1.1–9.95) 0.033 8.43 (0.77–92.04) 0.08

Orbital wall 1.93 (0.27–13.58) 0.508 2.66 (0.34–20.51) 0.348 0.75 (0.01–37.94) 0.886

aNumber of events is too small to perform Cox regression analyses
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survival (EFS) for local recurrence and regional lymph node
metastasis. On the other hand, the T category of the 7th
edition AJCC staging system had better monotonicity of
gradients, which indicated the survival of patients in earlier
stages was better than the survival of patients in more
advanced stages. Determined by the 8th edition, the
Kaplan–Meier curves of local recurrence-free survival of T3
was superior to T1 and T2. Also, the Kaplan–Meier curves
of regional lymph node metastasis-free survival crossed (T1
and T2; T3 and T4) (Fig. 1). In addition, the 7th edition
performed slightly better than the 8th edition regarding local
recurrence as indicated by the inter-stage log-rank tests.
Kaplan–Meier analysis showed that the EFS for local
recurrence was significantly worse for T4 tumours in the 7th
edition (T1/T2/T3 vs. T4, p= 0.035, log-rank test), while
no significant difference in EFS was detected in the 8th
edition. The EFS of regional lymph node metastasis was
significantly worse in patients with tumours T3a or worse
(T1/T2 vs. T3/T4, p= 0.002, log-rank test) in the 7th edi-
tion, and in those with tumours T2c or worse (T1/T2a/T2b
vs. T2c/T3/T4, p= 0.002, log-rank test) in the 8th edition.
The EFS of tumour-related death were significantly worse
in patients with tumours T3b or worse in both staging
systems (7th: T1/T2/T3a vs. T3b/T4; 8th: T1/T2/T3a vs.
T3bc/T4, p= 0.004, log-rank test).

Discussion

The present study analysed the clinicopathological features
of SGC in the ethnic Chinese population in Taiwan, as well
as the prognostic factors for local recurrence, regional
lymph node metastasis, and tumour-related death. This
study validated the recently published T category of the 8th
edition AJCC staging system and compared it with the 7th
edition. Using the 8th edition staging system, we showed
that, in our study population, tumours classified as T2c or
worse had higher risks of regional lymph node metastasis,
while tumours T3b or worse were associated with more
tumour-related death. The T category of the 8th edition had

better predictive value for local recurrence and regional
lymph node metastasis but failed to preserve the mono-
tonicity of gradients as compared with the T category of 7th
edition AJCC staging system.

Our cohort exhibited slight female predominance (female-
to-male ratio 1.52) and older age (71 years in median) that were
consistent with previous research (e.g. female-to-male ratio
1.7–2.8, mean age 60–69 years) [16]. In contrast to the higher
prevalence of diffuse eyelid thickening in Caucasians, most
patients had nodular lesions in the present study, which con-
firmed the tendency for nodular presentation in Asian patients
as reported by Watanabe et al. [10]. Local recurrence rate and
regional lymph node metastasis rate were 24% and 22%,
respectively, which were comparable to those in the literature
[11, 16]. Our cohort had a relatively low prevalence of sys-
temic metastasis (2%) and tumour-related death (6%) as
compared with 8–67% and 3–41%, respectively, as reported by
previous studies [11]. The prognosis of eyelid SGC is
improving gradually [2], contributing to the advanced knowl-
edge of disease, prompt diagnosis and treatment. It is worth
mentioning that three patients (4.8%) in our cohort had intra-
cranial extension, which was a very rare presentation of eyelid
SGC. Hayashi et al. reported only three cases after reviewing
the literature [17], while a recent study reported only one of
191 patients (0.5%) in an Indian cohort [11]. All our patients
died of locally invasive disease. Two of them had T4 tumour at
initial presentation, while one patient with T2b tumour
experienced multiple local recurrences under regular follow-up
and developed intracranial extension. Racial difference may
lead to variable clinical outcome. Further study could focus on
the diverse clinical features between different racial groups and
its clinical impact.

The prognostic factors for recurrence and metastasis were
widely discussed in previous research [8, 18, 19]. We further
specified outcomes as local recurrence, regional lymph node
metastasis, and tumour-related death. The discussion of
prognostic factors for individual outcomes is as follows.

Local recurrence tended to be associated with more
aggressive histopathological patterns (e.g. perineural, peri-
vascular, lymphatic invasion) and more extensive tumour

Table 4 The distribution of
patients in the 7th edition and
the 8th edition AJCC
staging system

8th T1 T2 T3 T4 Total

7th T1a T1b T1c T2a T2b T2c T3a T3b T3c T4a T4b

T1 T1 6 0 0 0 0 0 0 0 0 0 0 6 6 (10%)

T2 T2a 0 16 0 0 0 0 0 0 0 0 0 16 40 (63%)

T2b 0 0 1 0 20 3 0 0 0 0 0 24

T3 T3a 0 0 0 0 1 1 0 2 1 3 0 8 16 (25%)

T3b 0 0 0 0 0 1 0 0 2 4 1 8

T4 T4 0 0 0 0 0 0 0 0 0 0 1 1 1 (2%)

Total 6 16 1 0 21 5 0 2 3 7 2 63 (100%)

23 (37%) 26 (41%) 5 (8%) 9 (14%)

892 Y. Hsia et al.



Fig. 1 The Kaplan–Meier survival curves for outcomes including local
recurrence, regional lymph node metastasis, and tumour-related death.
The patients were stratified according to T category of the 7th or 8th
AJCC staging systems. The monotonicity of gradients can be observed

on the Kaplan–Meier survival curves. For the 8th edition staging
system, the monotonicity of gradients of local recurrence, regional
lymph node metastasis, and tumour-related death were not well-
associated with the severity of the stages

Eyelid sebaceous carcinoma: Validation of the 8th edition of the American Joint Committee on cancer T. . . 893



invasion to the surroundings but not to tumour size. Basa-
loid and squamoid metaplasia are variants of SGC. We
found local recurrence was associated with basaloid meta-
plasia but not with squamoid metaplasia. These findings
suggested that patients with specific histopathological pat-
terns should have close follow-ups. Patients with extensive
tumour involvement should be closely scrutinised for local
recurrence. Extensive resection or exenteration can be
considered to prevent locally advanced disease.

SGC has been reported to have a high rate of regional
lymph node metastasis among all the eyelid malignancies [20].
Therefore, it is important to identify the group at higher risk of
regional lymph node metastasis and consider regular imaging
follow-up and sentinel lymph node biopsy. The result in the
literatures was conflicting in the association between tumour
size and lymph node metastasis. In our study, the patients
having tumour dimension > 20mm were at higher risk of
regional lymph node metastasis. In contrast to local recurrence,
regional lymph node metastasis was unrelated to aggressive
histopathological patterns or extensive tumour invasion in the
present study. In addition, previous study showed that lym-
phatics of all portion of eyelids drain into the preauricular
nodes [21]. It was supported by the observation in the present
study that 86% of regional lymph node metastasis occurred in
the parotid region. Therefore, patients with larger tumour
should be scrutinised for regional lymph node metastasis,
especially at parotid region.

The AJCC staging system was updated regularly to deter-
mine the “high risk groups” for poor outcomes and to guide the
clinical treatment. Only one AJCC staging system is provided
for eyelid carcinoma, and no specified staging system for SGC
is available. There were several studies that tested the ability of
the 7th edition to predict the prognosis of patients with eyelid
SGC. Esmaeli et al. reported that tumours of T3a or worse
correlated with increased metastasis and tumour-related death,
but was not associated with local recurrence [9]. In contrast,
Watanabe et al. found that tumours of T3a or worse was
associated with local recurrence but detected no correlation for
lymph node metastasis. The relatively low incidence of lymph
node metastasis (8%) and local recurrence (8%) may have
reduced the statistical power [10]. Kaliki et al. found that higher
T category was associated with poor outcomes except for local
recurrence [11]. In the present study, we classified the cases
with both the 7th and 8th editions of AJCC staging system
[12, 13] and found that the updates in the 8th edition (Table 1)
improved the predictive power for local recurrence and regional
lymph node metastasis. However, the T category of the 8th
edition staging system demonstrated worse monotonicity of
gradients compared with the 7th edition for eyelid SGC. In the
present study, local recurrence was unrelated to tumour size,
while regional lymph node metastasis showed a positive cor-
relation with tumour size. Monotonicity of gradients regarding
the survival analysis of local recurrence might have been lost

(T3 had best outcome). Because the T3 tumours were pre-
dominantly classified by tumour size in the 8th edition, while
the local structures invasiveness and perineural invasion were
considered in the 7th edition. Loss of monotonicity of gradients
for the survival analysis of regional lymph node metastasis was
also noted (T4 had better outcome than T3), as T4 tumours
were not inevitably larger than T3 tumours in the 8th edition. In
addition, both staging systems were not effective in predicting
local recurrence, which was consistent with previous reports
[9, 11]. Our results showed that T4 tumour in the 7th edition
had more local recurrence (T1/T2/T3 vs. T4, p= 0.035), which
likely had little clinical significance. Therefore, based on the
current system, all patients should be monitored for local
recurrence. Histopathological pattern and tumour invasion to
adjacent structures were associated with local recurrence, but
only the latter were included in the new staging system. His-
topathological pattern may be reconsidered in the future
refinement. On the other hand, because the correlation with
tumour size, the inter-stage difference of regional lymph node
metastasis was better demonstrated in both staging systems.
According to the 8th edition, patients with tumour size > 20
mm or tumour size > 10mm with full thickness eyelid invol-
vement (T3b or worse) should be monitored for regional lymph
node metastasis.

There were some limitations in this study. First, the case
number was limited owing to the rarity of eyelid SGC and this
was especially true for cases with higher stage disease. There
was only one patient (1.6%) who had T4 tumour according to
the 7th edition. Therefore, our data may fail to present the
clinical behaviour of that group well. However, the number of
T4 tumours was also limited in other cohorts (0–4%) [9–11],
which may be related to the strict criteria of the T4 tumour in
the 7th staging system. Second, our median follow-up period
was 46 months and some recurrence or metastasis might have
occurred beyond this period. However, the follow-up time was
not significantly different between the patients with or without
events.

In conclusion, this study demonstrated the clin-
icopathological features of eyelid SGC in the ethnic Chinese
population in Taiwan. Eyelid SGC in Asians tended to
present as nodular mass. We identified that local recurrence
was associated with aggressive histopathological patterns
and extensive local invasions, while regional lymph node
metastasis occurred in patients with larger tumours. Since
positive surgical margin was strongly associated with poor
outcomes, more aggressive local control by surgery or
radiotherapy was recommended to high risk groups. Com-
pared to the 7th edition, the T category of the 8th edition
of AJCC staging system demonstrated improved perfor-
mance regarding local recurrence and regional lymph node
metastasis in our cohort. Further studies to refine the
T category of AJCC staging system are needed to improve
the monotonicity of gradients between groups, and
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the association with histopathological patterns can be
considered to improve the predictive value for local
recurrence.

Summary

What was known before

● The performance of the 7th edition T category of AJCC
staging system in eyelid sebaceous carcinoma.

What this study adds

● The clinical features and prognostic factors for eyelid
SGC in Chinese population.

● The performance of the 8th edition T category of AJCC
staging system in eyelid sebaceous carcinoma.
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