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ABSTRACT 

 
Purpose: Sebaceous carcinoma is a rare aggressive malignant neoplasm with a higher prevalence in the 

eyelid. It has a variety of clinical presentations which may delay diagnosis and increase mortality. Definitive 
diagnosis is only made by pathological examination. The purpose of this study is to analyze the 
histopathological features of the tumor for early detection and a better prognosis. Materials and Methods: 
Seventeen patients with histologically confirmed sebaceous carcinoma were reviewed and reassessed. Clinical 
data of all patients were collected from the records. Different histochemical staining and immunophenotyping 
was applied. Results: Of the 17 cases; 11 were females, 9 males, mean age 62 years (range 37-79) mostly 
common in Asians and in the upper eyelid. The mean size of the tumor was15.7mm. Thirteen (76%) cases 
showed the lobular growth pattern. Seven (41%) cases were classified as well differentiated sebaceous 
carcinoma, 5 (29%) cases as moderately differentiated and 5 (29%) cases as poorly differentiated. Pagetoid 
spread was seen in 7 (41%) cases while full thickness spread as Bowen’s disease was seen in 2 (12%) cases. The 
mean mitotic index was 6.8.Immunohistochemistry showed positive immunoreactivity in each of the following:- 
CAM 5.2  in 15 (88%) cases, EMA in 13 (76%) cases, P53 in 12 (70%), cases,  and P21 in 16 (94%) cases. 
Conclusion: Sebaceous carcinoma can be a diagnostic dilemma because the tumor frequently exhibits diverse 
clinical presentations and histologic patterns resulting in a delay in an accurate diagnosis. The lobular growth 
pattern, the vacuolated or the foamy cytoplasm and pagetoid spread of tumor cells were features frequently 
observed. Therefore, may be used as diagnostic criteria. In addition, the tumor has a unique 
immunohistochemical profile for early detection and a better prognosis. Positive CAM 5.2 and EMA 
differentiates the tumor from squamous and basal cell carcinomas. Positive immunoreactivity for P53 is a useful 
tool for detection of P53 gene mutation status. P21 down regulation may be associated with lymph node 
metastasis. 
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Introduction 
 

Sebaceous carcinoma is a rare malignant neoplasm arising in sebaceous glands that is characterized by 
extensive lipid production. Many tumors have sebaceous differentiation, however the only pure malignant 
sebaceous tumor. It is considered the second most common malignant neoplasm of the eyelid accounting for 
about 5% of all primary eyelid malignancies (basal cell carcinoma 90%, squamous carcinoma 4% and malignant 
melanoma 1%). Sebaceous carcinoma is more prevalent in ocular adnexa than elsewhere in the body, possibly 
due to unusual abundance of the sebaceous glands in ocular adnexa, particularly the eyelid (Song et al., 2008). 

Sebaceous carcinoma of the eyelid may arise in the meibomian glands of the tarsus, the glands of Zeis in 
the skin of the eyelid, or the sebaceous glands of the caruncle (Vianna et al., 2011). 

On the other hand, sebaceous carcinoma of the eyelid is relatively common in Asia, comprising 25% to 
40% of all malignant eyelid neoplasms. It can be locally invasive and can metastasize to regional lymph nodes 
and distant organs. In terms of prognosis, the reported mortality is 6% to 30% (Chao et al., 2001). The most 
common confounding aspect of sebaceous carcinoma is its myriad of clinical presentations which delay 
diagnosis and may increase mortality. Because sebaceous carcinoma presents most commonly as a gradually 
enlarging nodule, it can mimic more common ophthalmologic or dermatologic conditions. Definitive diagnosis 
is only made by pathology (Shields et al., 2005). The purpose of this study is to analyze the natural history of 
the tumor for early detection and a better prognosis. 
 
Materials And Methods 

 
Sebaceous carcinoma of the eyelid that had been surgically resected from 17 patients at King Khaled 

Civilian Hospital, Tabuk, KSA, between 2004 and 2011 were reviewed and reassessed. Clinical data of all 
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patients were collected from the medical records of the hospital. Histopathological evaluation was based on 
conventional paraffin-embedded sections stained with hematoxylin and eosin( H&E), supplemented in most 
cases by oil-red-o staining for cytoplasmic lipid on frozen sections, formalin fixed tissue, or  the tissues were 
subjected to osmium tetraoxide which is a classic method of fixing lipid. This can be done on formaline fixed 
material using one micron semithin sections, cut with glass knives, then stained with toluidine blue. 
Immunohistochemistry was done using a panel of primary antibodies: CAM 5.2, EMA, p53 and p21. The tissue 
sections (3-4um thickness) were deparaffinized and rehydrated according to the standard protocols. For antigen 
retrieval, the sections were immersed in sodium citrate buffer, PH6, autoclaved at 120°C for 10 minutes, and 
cooled at room temperature then they were treated with H2O2 for 5 minutes to inactivate endogenous peroxidase 
activity. The tissues were incubated and diluted with the primary antibodies for 18 hours at 4°C. Then washed 
with phosphate buffered saline (PBS) and incubated with a solution of avidin-conjugated peroxidase for 15 
minutes. Peroxidase activity was detected with diaminobenzidine (DAB) substrate solution, and the sections 
were counterstained with hematoxylin before dehydration and mounting. The immunoreactivity to the 
antibodies was generally judged as negative or positive. In addition, the percentage of p21 positive nuclei were 
calculated as the percentage of positive nuclear cells in relation to the total number of tumor cells in at least 
three different representative high-power fields (x 500) each containing at least 100 tumor cells. 
 
Results: 

 
In this study, there were 17 patients; 11 females, and 6 males. Patient’s age at time of diagnosis ranged from 

37 to 79 years (mean age 62 years). Eleven patients were Asians (Saudi and non-Saudi), 4 were Africans and 2 
were Europeans. Details of medical history were obtained: One patient had radiotherapy for facial acne (dose 
unknown), one had a history of basal cell carcinoma on his back, and one had been treated surgically for an 
osteosarcoma of the femur 25 years earlier. No patient had been exposed to chemotherapy for any reason before 
manifestation of the sebaceous carcinoma. Five patients gave a positive family of cancer; two cases of breast 
carcinoma, one each of cancer colon, thyroid and lung. Ten carcinomas were found on the left eye, while 7 were 
on the right side. The tumor was located in the upper eyelid in 9 patients, and in the lower eyelid in 5 patients.In 
3 cases, the tumor was diffuse or multifocal, resembling blepharoconjunctivitis clinically and could not be 
measured accurately. 

The conjunctiva was affected in 6 cases, 3 of them additionally has corneal epithelial changes. Tumors were 
graded as small (< 10 mm) in 6 cases, of medium size (10-20 mm) in 4 cases, and large (> 20 mm) in 4 cases. 
Mean size of the tumor=15.7 mm. At the time of diagnosis, one patient showed intraorbital tumor, two had local 
lymph node metastasis, and one had a distant metastasis. Excentration was performed in 3 cases. See table 1 
characteristics of the study population. 
 
Table 1: Characteristics of the study population. 

Study factor Number % 
Sex 
Male 
female 

 
6 
11 

 
35 
65 

Age 
Range 
Mean 

 
37-79 
62 

 

Race 
Asian 
African 
European 

 
11 
4 
2 

 
65 
23 
12 

Eye affected 
Left 
Right 

 
10 
7 

 
59 
41 

Tumor on upper lid 
Tumor on lower lid 
Diffuse tumor 
Tumor on conjunctiva 
Tumor on orbit 
Local tumor recurrence 
Lymph nodes 
Metastasis 

9 
5 
3 
6 
1 
2 
2 
1 

53 
29 
18 
35 
6 
12 
12 
6 

Size of tumor(mm) 
<10mm 
10-20mm 
>20mm 
Mean size=15.7mm 

 
6 
4 
4 

 
35 
23 
23 
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It had been noticed also that there were more one clinical misdiagnosis during the course of the disease until 
the definite histological diagnosis was made. The most common misdiagnosis was chalazion followed by 
blepharoconjunctivitis. The time interval between the first documented symptoms and the histopathological 
diagnosis ranged from 1 month to 4 years. Only 7 cases (41%) were diagnosed within 6 months of the first 
symptoms. The diagnosis was made on Histopathological examination based on specimens obtained by 
excisional biopsy where evaluation of resection margins was done.  

Histopathologically, reevaluation of the pattern, differentiation, stromal invasion, epithelial involvement, 
mitotic activity, lipid staining, and immunophenotyping of the tumor were done. 
 
Pattern: 
 

A lobular arrangement of cells was apparent in 13 cases (Fig.1A &1B). One tumor had a predominantly 
papillary form, and 4 were mixed. No pure form of comedo carcinoma was observed. Differentiation: On the 
basis of proportion of tumor cells that show the sebaceous differentiation, lipid –laden cells, with the abundant 
foamy or vacuolated cytoplasm, and were comparable in appearance to normal sebaceous tissue, the cases were 
categorized as well differentiated in 7 cases. (Fig. 1A), moderately differentiated in 5 cases and poorly 
differentiated in 5 cases (Fig.1C &1D).  Invasion: Tumors which showed generally circumscribed lobules and 
little evidence of stromal infiltration accounted for 10 cases (Fig. 1A). More stromal invasion, with infiltration 
of the subcutaneous tissue and underlying muscles in the remaining cases (Fig.1B). Epithelial involvement: 
Pagetoid spread within the adjacent surface epithelium in the form of isolated or more commonly, groups of 
tumor cells infiltrating and replacing the basal layers of the epidermis and /or the cojunctival epithelium, was 
observed in 7 cases (Fig. 2A & 2B). In some instances, the infiltration was extensive. In 2 cases, there was full 
thickness replacement of the surface epithelium by tumor tissue resembling carcinoma in situ (Bowen’s 
disease). In the remaining cases, there was no apparent involvement of the surface epithelium. Mitotic activity: 
Mitotic figures identified per 10 high power microscopic field (x500) gave a range of 4-12 and a mean of 6.8, 
including abnormal figures. 

 

 
   

Fig. 1: Sebaceous carcinoma of eye lid: A) Well-differentiated with lobular growth pattern and minimal stromal 
invasion (H&E x 125). B) The Lobular growth pattern and more deep Infiltration of the subcutaneous 
tissue and the underlying muscles (H&E x 50). C) Poorly differentiated with cells showing pleomorphic 
nuclei, prominent nucleoli, increased mitotic figures, and occasional cells showing foamy-vacuolated 
cytoplasm (H&E x 500). D) Semithin sections showing the foamy vacuolated cells; lipid laden cells as 
green globules (Toluidinebluex500). 
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Fig. 2: Sebaceous carcinoma of eye lid A) Pagetoid spread with groups of tumor cells infiltrating and replacing 

the basal layers, and scattered foamy vacuolated cells (H&E x 500). B) Pagetoid spread with red 
staining of the foamy vacuolated cells (oil-red 0 X500). 

 
Resection safety margins:  
 

Two cases showed resection safety margins very close to the tumor (less than 4 mm). These 2cases suffered 
from local tumor recurrence within the first 2 years after the pathological diagnosis. 

 
Immunohistochemistry: 
 

Positive immunoreactivity for CAM 5.2 was detected in the cytoplasm of the tumor cells in 15 cases (Fig. 
3A), while EMA showed positive membranous staining of tumor cells in 13 cases (Fig. 3B). Positive 
immunoreactivity for p53 was detected in 12 cases. Positively is confined to the nucleus, undetectable in the 
cytoplasm (Fig. 3C). Immunohistochemistry for p21 revealed positive immunoreactivity in the nucleus in 16 
cases (Fig. 3D). In 5 of the 17 cases, 20-50% of tumor cells were immunostained, whereas in the remaining 12 
cases, more than 50% of the tumor cells were p21 positive. Table (2) lists the histopathological features. 
 
Table 2: Histopathological features. 

Study factor number % 
Differentiation 
Well 
Moderate 
Poor 

 
7 
5 
5 

 
41 
29 
29 

Invasion 
Slight 
Extensive 

 
10 
7 

 
58 
41 

Epithelial involvement] 
Nil 
Mild 
Full thickness 

 
8 
7 
2 

 
47 
41 
12 

Immunohistochemistry 
CAM5.2   
EMA   
P53 
P21 

 
15 
13 
12 
16 

 
88 
76 
70 
94 

 
Discussion: 

 
Although carcinoma of the meibomian glands was described more than a century ago, subsequent reports 

have been infrequent and usually limited to single cases, then later several other studies have appeared which 
did much to clarify the natural history and the prognosis of sebaceous carcinoma of the eyelid (Rishi and Font, 
2004). Sebaceous carcinoma is uncommon skin tumor, which accounts for less than 1% of malignancies of the 
skin. It occurs most frequently on the eyelids, where it comprises 4.7% of malignant epithelial tumors. The 
incidence on the eyelid is subject to considerable geographical variation. Among white people, the tumor is rare 
and according to reports from the USA, represents between 0.2% and 1.2% of all lid lesions and between 1.13% 
and 3.2% of all malignant lid neoplasms (Dasgupta et al., 2009). In Asian countries, the incidence appears to be 
much higher; one study from Shanghai gave an incidence of 32.7% of all eyelid malignancies (Yoon et al., 
2007). This is in occurrence with the present study which showed a higher incidence of the tumor among 
Asians, 65% of the cases. In the literature, Yamamoto et al. (2003) as in the present study, a higher incidence for 
females is suggested with a female to male ratio about 2:1.The mean age of our patients at diagnosis was 62 
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years (range between 37 and 79). Sebaceous carcinoma of the eyelid in younger patients is apparently a rare 
event, and not infrequently appears to be associated with prior radiotherapy (Yamamoto et al., 2003). Neither of 
the two patients in our series under 40 had been exposed in this way. 

 

 
Fig. 3: Sebaceous carcinoma of eye lid, immunohistochemistry: A) Positive cytoplasmic staining for CAM 5.2 

(x 500). B) Positive membranous staining for EMA (x 500). C) Positive nuclear staining for p53 (x 500). 
D) Positive nuclear staining for p21 (x 500). 

 
The tumor originates in the upper lid more often than in the lower lid. The ratio varies from 1.3 to 3 in the 

published series (Yoon et al., 2007). In our series, the ratio of upper to lower lid was about 2:1. These data 
provide some evidence; predominance of the upper eyelid possibly reflects the greater number of meibomian 
glands in the upper eyelid. The clinical diagnosis of sebaceous carcinoma may be difficult, partly because it is 
rarely encountered and partly because of its propensity to simulate other eyelid lesions (Vianna et al., 2011). 
The present paper emphasizes the importance of biopsies in uncertain and suspicious inflammatory states which 
fail to respond to appropriate treatment. This is not to claim that histopathological diagnosis is always 
straightforward, in one of our patients, presenting as an ostensible case of blepharoconjunctivitis, the presence 
of minor pagetoid spread in a biopsy specimen was initially overlooked contributing to a delay in diagnosis from 
the first symptoms to 12 months. Nevertheless, after review of the histological specimens, the diagnosis on all 
biopsies taken proved to be correct.  

It might be anticipated that the sooner appropriate treatment is instituted, the better the prognosis and a 
number of published reports bear this out. Moreover, tumor in excess of 10 mm is associated with a particularly 
poor outcome (Shields et al., 2005 and Vianna et al., 2011). 

Histopathological features such as tumor differentiation, extent of infiltration and intraepithelial spread 
have been also linked to prognosis. There is a tendency for well-differentiated tumours to fare best and for those 
lesions with marked stromal infiltration and epithelial involvement to run greater risk. (Shields et al., 2005 and 
Dasgupta et al., 2009) 

Sebaceous carcinoma is reported to recur in 6% to 29% of cases and adequate therapy requires wide 
excision of the tumor with a free margin of at least at 4 mm (Chao et al., 2001).This is in occurrence with the 
present study where local recurrences in the lid were seen in 12% of the cases and appeared within the first 2 
years after the pathological diagnosis. These cases showed resection safety margins less than 4mm. 

Histopathologically, sebaceous carcinoma can mimic squamous cell carcinoma and basal cell carcinoma 
(Song et al., 2008). In this study, there was significance positive immunoreactivity to CAM 5.2, 88% of cases, 
and to EMA, 76 % of cases, thus differentiating sebaceous carcinoma from squamous cell carcinoma and basal 
cell carcinoma. The latter 2 carcinomas give negative results for CAM5.2 and EMA (Song et al., 2008). 

The P53 tumor suppressor gene plays a central role of normal cell growth. P53 prevents cells that contain 
damaged DNA from proliferating. P21 is a transcriptional target of P53 and plays a crucial role in mediating 
growth arrest in neoplastic growth.  Alterations in these signals pathways can allow the cell to begin neoplastic 
growth. (May and May, 1999). P53 protein accumulates in nuclei when P53 is mutated. Therefore 
immunohistochemistry for p53 protein has been used as a convenient tool for detection of p53 mutation status 
(Toyooka et al., 2003). It has also been reported that P53 gene is mutated in many carcinomas including those of 
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the ovary (47.8%), colorectum (Weinberg, 2007) (43.2%), lung (38.6%) (Toyooka et al., 2003), stomach (32%) 
(Fenoglio- Preiser et al., 2003), and breast (25.1%) (Borreson- Dale, 2003). In the present series, 12 cases (70 
%) showed positive immunoreactivity to P53 and on the basis of the accumulated data, we suggest that 
sebaceous carcinoma of the eyelid is one of the carcinomas most frequently harboring mutations and 
inactivation of P53 may be important for its development. 

It is believed that sebaceous carcinoma of the eyelid metastasizes typically to regional lymph nodes, and 
that involvement of preauricular or cervical lymph nodes is associated with a 5 year mortality rate of 50% - 
67%. Interestingly, it has been found that positive immuoreactivity for P21 was inversely correlated with the 
presence of lymph node metastasis, suggesting that P21 down regulation may be associated with lymph node 
metastasis in sebaceous carcinoma of the eyelid (Esmaeili et al., 2012). Also it has been reported that in colon 
cancer and bladder cancer, the amount of P21 staining inversely correlated with disease stage and lymph node 
metastasis (Pasz-Walczak et al., 2001). Jiang et al. (1997) also reported that low expression of P21 related to 
high probability of lymph node metastasis in breast carcinoma. 

Therefore, it is important to predict the risk factors for lymph node metastasis. Our data showed positive 
immuoreactivity to p21 in 12 patients, 94 % of the cases, where in 12 (75%) cases there were more than 50% of 
the tumor cells were positive. Therefore we suggest that P21 immuoreactivity may be used as a tool for 
prediction of nodal metastasis in sebaceous carcinoma of the eyelid. We advise also that patients must be 
followed at short intervals post operatively. 

In conclusion, with retrospective review of the current study, sebaceous carcinoma is a very rare cutaneous 
aggressive malignancy, representing 5% of all eyelid malignancies. The tumor showed a higher prevalence 
among older age individuals, more among females and Asian islander. The tumor shows a variety of clinical 
presentations leading to misdiagnosis and delay. 

Early histopathological examination with immunophenotyping is recommended for a better favorable 
outcome. 
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