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Sebaceous Carcinoma of the Eyelids: Frequent Expression of

c-erbB-2 Oncoprotein

Korea are presented.

Estrogen; Receptors, Progesterone

INTRODUCTION

Sebaceous carcinoma is an uncommon malignant tu-
mot of the skin adnexae, which occurs most frequently
in the eyelids, where it accounts for up to 5.5% of ma-
lignancy (1, 2). The incidence appeats to be greater in
wormmen than men in many reported series (1-4). In addi-
tion to the female preponderance, which prompted us to
suspect a hormonal influence on sebaceous catcinoma,
this neoplasm shates a tendency for intraepithelial page-
toid spread with ductal carcinoma of the breast. Paget’s
disease of the breast is known to show high incidence
of c-etbB-2 overexpression (3, 6), and a hypothesis that
c-etbB-2 oncoprotein mediates the influence of a chemo-
tactic factor teleased by epidermal keratinocytes has been
proposed (6). Literature review shows only one study on
c-etbB-2 expression of sebaceous catcinoma, with tesults
of low positive rate (7). We present 18 cases of seba-
ceous carcinoma of the eyelids from Korea Cancer Center
Hospital, with immunohistochemical study for c-etbB-2
oncoprotein, estrogen teceptor and progesterone tecep-
tot.

MATERIALS AND METHODS

Eighteen cases of sebaceous carcinoma of the eyelids,

Ocular sebaceous carcinoma (OSC}) is an uncommon malignancy with a poten-
tial to recur and metastasize. Some characteristics of sebaceous carcinoma,
such as female preponderance, shown in the present series during 11-year
period at Korea Cancer Center Hospital, led us to study their hormone receptors
and c-erbB-2 expression. c-erbB-2 overexpression was very common (83%) in
OSC, and was not associated with pathologic findings or clinical outcome.
Interestingly, estrogen and progesterone receptor was detected in 4 and 2
cases, respectively, suggesting a role of hormonal influence on this neoplasm.
Immunohistochemical and clinicopathologic features of 18 cases of OSC in
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treated at Korea Cancer Center Hospital from 1987
through 1998, were examined. Clinical data including
age, sex, location of the tumors, treatment modalities and
outcome wete obtained from the medical records. Histol-
ogical review was focused on the presence of sebaceous
differentiation with abundant vacuolated cytoplasm, nu-
clear pleomotphism, squamous ot basaloid differentiation,
and intraepithelial pagetoid spread, and on the type of
the gland of origin. Immunohistochemical staining for
c-etbB-2, estrogen receptor (ER), and progesterone re-
ceptor (PR) was petformed on formalin-fixed, paraffin-
embedded tissue sections using avidin-biotin-peroxidase
complex method. Briefly, after deparaffinization and
rehydration, all sections were subjected to microwave
retrieval in 5% citrate buffer. Endogenous peroxidase
activity was blocked with hydrogen peroxide. After treat-
ment with notmal serum to minimize background stain-
ing, the sections were incubated for 60 min with primaty
antibodies: rabbit anti-human c-etbB-2 oncoprotein
(Dako, Denmark), mouse anti-human ER (Dako, Den-
matk), and mouse anti-human PR (Dako, Denmark).
Visualization with streptavidin-HRP complex (Dako,
Denmatk) and diaminobenzidine followed. The tesults
were intetpreted as positive only when cytoplasmic
membrane staining for c-erbB-2, and nuclear staining for
ER and PR were distinct in mote than 5% of tumor
areas. Statistical comparison of clinico-pathologic features
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between c-etbB-2 positive and negative cases, and be-
tween hotmone receptor positive and negative cases was
done using chi-square test.

RESULTS

Clinical findings and outcome

The patients were 14 females and 4 males, with a
mean age of 59 yeats (range 39-8G6). The tumors occut-
red at the same ratio in the upper and lower (9:9), and
the right and left (9:9) eyelids. Four patients had initially
presented as recurrent disease with histories of tumor
excision and/or radiation 2-10 yeats pteviously. Duration
of initial symptom in the remaining 14 patients, mostly
of eyelid mass, ranged from 1 month to 6 years. Surgical
excision was done in all cases. One patient had neck
metastasis at the time of operation and was given adju-
vant radiotherapy. Another patient developed local recut-
rence 30 months after the operation, and was treated
with excision and radiation. Despite adjuvant therapy,
the aforementioned four patients with recuttent presen-
tation developed repeated tecutrences, leading to a fatal
outcome in one. Except for this case, 17 patients are
alive, with or without disease, after a follow-up period
of 6 months to 17 years.

Pathologic findings
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The tumots appeated to have atisen from the meibo-
mian glands in 11, from the glands of Zeis in 4, and
from undetermined origin in 3 cases. They were histol-
ogically characterized by invasive solid nests or lobules
consisting of rather large round cells with distinct cyto-
plasmic membrane, abundant pale basophilic, foamy, or
vacuolated cytoplasms, and round vesicular nuclei with
prominent nucleoli (Fig. 1). Some cases contained occa-
sional areas featuring small cells with peripheral pali-
sading, resembling basal cell carcinoma (Fig. 2). Foci of
keratinization was observed in 3 cases (Fig. 3). Comedo-
type nectosis was not uncommon, being noted in 7 cases
(Fig. 4). The propottions of typical sebaceous differen-
dation and the degree of nuclear pleomorphism varied
case by case. According to the cutrent classification based
on degree of sebaceous differentiation (5), 5, 6 and 7
cases were classified as well, moderately and pootly dif-
ferentiated groups, respectively. Intraepithelial pagetoid
sptead of the tumor cells was present in 5 cases.

Immunohistochemical findings

Fifteen cases (83%) showed c-erbB-2 overexpression of
the tumor cells (Fig. 5). c-etbB-2 positive (15 cases) and
negative (3 cases) groups did not show significant differ-
ence in differentiation, presence of pagetoid spread, and
clinical ourcome. ER and PR wete focally detected in 4
and 2 cases, respectively (Fig. 6). ER or PR-positive
group (6 cases) showed no specific clinico-pathologic fea-

Fig. 1. Photomicrograph of ocular sebaceous carcinoma shows
solid lobular growth of large round cells with round vesicular
nuclei, distinct cytoplasmic membrane and abundant foamy
cytoplasm (Case 12, H&E, Xx600).

Fig. 2. Peripheral palisading of small uniform cells in seba-
ceous carcinoma, resembling basal cell carcinoma (Case 15,
H&E, x600).
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Fig. 3. Foci of keratinization in sebaceous carcinoma (Case
9, H&E, x600).
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Fig. 5. Diffuse and strong reaction for c-erbB-2 oncoprotein
along cell membrane of sebaceous carcinoma (Case 9, im-
munostain, X 600)

Fig. 4. Comedo-type necrosis at center of tumor cell nests in
sebaceous carcinoma (Case 14, H&E, x400).

tures, except for their female gender in all. Clinical,
pathologic and immunohistochemical findings are listed
in Table 1.

DISCUSSION

Ocular sebaceous catcinoma (OSC) was known to have
a higher incidence in the Asian population, however, this

Fig. 6. Nuclear positivity for progesterone receptor in seba-
ceous carcinoma (Case 18, immunostain, X800).

assumption was based on one large series from Shanghai
(3), which comptised 156 cases in a 22-year period.
Other repotts from Japan and Singapote, and our series
has not shown significantly higher incidence than those
from U.S.A. or UK. (8-14). Globally, sebaceous carcino-
ma of the eyelids appears to be a rate neoplasm.
The etiology of sebaceous carcinoma is unknown, how-
ever, reported cases following radiation therapy for ret-
inoblastoma or other diseases (15-19) suggest a role of
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Table 1. Summary of clinical, pathologic and immunohistochemical findings in 18 patients with ocular sebaceous carcinoma

Case No. Sex/Age Site Differentiation Paget c-erbB-2 ER/PR Recurrence Outcome
1 F/50 RLL, M w - - -/~ - NED
2 F/63 LLL, U W - + -/~ + () NED
3 F/65 RUL, Z M - ++ -/~ - NED
4 F/59 RLL, M w - o +/- - NED
5 F/51 LUL, M M + ++ +/- - NED
6 F/56 LLL, M M - o -/~ + AWD
7 M/56 LUL, M P - - -/~ - NED
8 F/60 RUL, Z M + + -/~ - NED
9 M/67 RLL, M M - ot -/~ + NED
10 M/50 RUL, U P - ++ -/- + (S) DOD
11 F/53 LuL, M P + ++ +/- - NED
12 F/66 RUL, M w - ++ -/~ - NED
13 M/55 LuL, Z P + ++ -/~ - NED
14 F/51 RLL, M w - + -/+ * NED
15 F/39 LLL, Z P + + -/~ - NED
16 F/79 RLL, M P - + -/~ - NED
17 F/86 LUL, M M - + +/- - NED
18 F/53 LUL, U P - ++ -/+ + AWD

Paget, intragpithelial pagetoid spread; ER, estrogen receptor; PR,

irradiation as a risk factor for sebaceous carcinoma. OSC
is a disease of the eldetly, with reported averages of 57-
74 years. It could be assumed that a life-long exposute
to minor x-tays ot UV lights might have contributed to
the development of this neoplasm. A study from Japan
has reported a high percentage (61.9%) ptesence of HPV
DNA in OSC (20}, but the fact does not necessatily place
the HPV as a cause of OSC. We could not detect HPV
DNA using in situ hybridization on this series (data not
shown).

It is wotthy to note that OSC is more common in
females than in males. This tendency was marked in this
series (female to male ratio 3.5:1), ranking as one of the
highest ratios among the published seties, which have
shown the ratio of 1.0-3.3:1. The female pteponderance
for OSC, anatomical proximity of the sebaceous glands
to the breast, and histologic resemblance of carcinomas
from each otgan led us to suspect a trole of endocrine
influence on OSC.

Fraser et al. obsetved consistent expression of estrogen-
related protein (ERP) in normal epidermis, sebaceous
glands, hair follicles and sweat ducts, thus concluding
these otganelles must be considered as estrogen target
tissues (21). However, in a study on 114 sebaceous and
sweat gland neoplasms, ERP was not found in 24 seba-
ceous catcinomas (22). We applied ER and PR immuno-
histochemistry on 18 OSC, resulting in a focal but une-
quivocal positivity in 4 and 2 cases, respectively. These

progesterone receptor; RLL, right lower lid; LLL, left lower lid; RUL,
right upper lid; LUL, left upper lid; M, meibomian gland; Z, gland of Zeis; U, undetermined origin; L, local; S, systemic; *, initial neck
metastasis; NED, alive with no evidence of disease: AWD, alive with disease; DOD, died of disease

6 patients were all female. To our knowledge, this is the
first repott to document the presence of ER and PR in
sebaceous carcinoma, and the results suggest a hormonal
influence on this neoplasm and a possibility of hormonal
therapy.

c-etbB-2 oncoprotein, which is an important oncogene
in breast ductal carcinoma, has been known to be ex-
pressed in the sebaceous glands of the fetal and adult
skin, but in a cytoplasmic form (23). There has been one
other study on c-etbB-2 expression of sebaceous carci-
noma showing membrane positivity in only 3 out of 13
cases (7). In our study, c-etbB-2 overexpression was com-
mon in OSC (15/18), suggesting c-etbB-2 oncogene plays
a significant role in the development or progression of
sebaceous catrcinoma.

In regards to breast cancer, the incidence of c-erbB-2
ovetexpression has been known to be higher in Paget’s
disease and intraductal carcinoma than in invasive ductal
carcinoma (5, 6). de Potter et al. asserted that the Paget
cells spread through the epidermis due to motility in-
duced by epidermal keratinocytes, whose influence is
mediated by c-erbB-2 protein (6). Intraepithelial page-
toid spread is one of the characteristics of sebaceous cat-
cinoma, with teported frequencies of 16-80% (2-4, 10-
13). Our series included 5 cases (27%) with pagetoid
spread, of which only 3 cases showed c-etbB-2 overex-
pression. This result was unexpected and different from
the breast cases. In the breast, negative association of
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hormone receptor and c-etbB-2 expression is frequently
described (24), but all 6 OSCs with positive hormone
receptot were also c-etbB-2 positive in this study.

The histology of sebaceous catcinoma can be non-
specific, but the hallmark is the presence of sebaceous
differentiation, featuring abundant foamy cytoplasm
which positively stains on fat staining. Classification
schemes based on growth pattetns, ie. lobular, comedo-
catcinoma, papillaty and combined (25); on histologic
pattern, ie. differentiated, squamoid, basal cell, adenoid
and spindle cell (3); and on the degree of sebaceous
differendiation, ie. well, moderately and poorly differ-
entiated (4) or grade I-IV (10) have been proposed. As
these classifications indicate, sebaceous carcinoma can be
pootly differentiated, or resemble squamous cell catci-
noma ot basal cell carcinoma. Since fat staining result
is usually unsatisfactoty on paraffin-embedded tissue, dif-
ferential diagnosis can be difficult, especially on small
biopsies which show limited features of the lesions.

According to a review of 43 cases from the Mayo
Clinic, only 16 cases wete inidally diagnosed as sebaceous
catcinoma (10). Our seties also included 6 cases which
had been inidally diagnosed as basal cell carcinoma or
squamous cell carcinoma with or without sebaceous dif-
ferentiation. In compatison with basal cell carcinoma, the
undifferentiated cells of sebaceous catcinoma are known
to show mote eosinophilic cytoplasm, greater cytologic
atypia and greater invasiveness (1). Sebaceous catrcinoma
can show focal keratinization, but not true squamous
differentiation with glassy cytoplasm and intercellular
bridges (2).

OSC is an aggtessive neoplasm with a tendency to
recur locally or metastasize by lymphatics, hemato-
genously or by lactimal systems. Factors repotted to be
related to poor prognosis include multicentric otigin,
poot sebaceous differentiation, intraepithelial pagetoid
distortion, highly infiltrative growth, vascular or lym-
phatic invasion, longer duration and large size (1, 4, 13).
The significance of histologic differentiation and pagetoid
involvement has been debatable (9, 11). Another practi-
cal prognostic factor appears to be the treatment modal-
ity. Aggtessive surgical excision with frozen section mon-
itoting of tesection matgins is tecommended (11), with
significantly better outcome with sutgical margin of mote
than 5 mm having been described (8, 12). The Kotea
Cancer Center Hospital has also been cartying out wide
excision with frozen section monitoring for eyelid malig-
nancy, and the importance of wide excision is acknowl-
edged since only one patient among 14 developed local
recurrence. Prognostic significance of histologic ot im-
munohistochemical findings could not be tested in this
series, since the patient outcome did not vaty signifi-
cantly.
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