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CASE REPORT

Sebaceous carcinoma of skin expressing KIT and
PDGFRA
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ABSTRACT

Only a little is known about expressions of KIT (CD117) and platelet-derived growth factor-alpha (PDGFRA) in sebaceous
carcinoma of skin; recently one report showed expression of KIT in 12/13 (92.3%) in sebaceous tumors. No reports of PDGFRA
in sebaceous tumors are present. An 82-year-old woman presented a face tumor. Physical examination revealed a polypoid
tumor measuring 0.8 cm × 0.7 cm × 0.7 cm with reddish ulcerations in cheek skin. A biopsy was diagnosed as basal cell
carcinoma (BCC) with sebaceous differentiation by the pathologist. Further excision of the tumor with wide margins was
performed. Histologically, the tumor was polypoid and located in dermis. The epidermis showed ulceration. The tumor was
composed of solid nests of atypical cells showing invasive features into dermis. The margins were negative for tumor cells, and no
lymphovascular invasion were seen. Numerous islands of bubbly sebaceous atypical cells were seen within solid carcinoma cells
with hyperchromasia and nucleoli. Numerous mitotic figures including atypical ones were seen. Focal areas show trichilemmal
keratinization. Histochemically, no mucins, argyrophil cells, or argentaffin cells were seen. Immunihistochemicallly, tumor cells
were positive for cytokeratin (CK) AE1/3, CK 34BE12, CK5, CK6, CK14, p63, KIT, PDGFRA, MET, ErbB2, p53 and Ki-67
(labeling index = 82%). The tumor cells were negative for CK CAM5.2, CK7, CK8, CK18, CK19, synaptophysin, chromogranin,
NSE, NCAM, S100 protein, vimentin, α-smooth muscle actin, CD34, D31, HMB45, MUC1, MUC2, MUC5AC, and MUC6. The
author diagnosed the tumor as sebaceous carcinoma. The patient is now well and has no tumor 18 months after the operation.
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1. INTRODUCTION

Sebaceous carcinoma (SC) of skin is defined as a cytologi-
cally and/or architecturally malignant neoplasm demonstrat-
ing exclusively sebaceous differentiations.[1] Patients with
SC are usually old adults with a mean age of 62 years.[1]

Female is more often affected with male, to female ratio of
1:2.[1] The preferential sites of locations are ocular tissues
and eyelid, followed in order by skins of head and neck,
trunk, genitalia, and extremities.[1] Rare cases were reported
in mouth, salivary glands, lungs and breast.[1]

The protein of KIT (aka SCFR and CD117) and platelet-
derived growth factor-alpha (PDGFRA) are transmembra-
nous receptor tyrosine kinases involved in signal transduction.
KIT is the name of KIT gene, and it is not an abbreviation.
They are encoded by KIT and PDGFRA genes, both mapped
on the chromosome site 4q12, both of which are involved
in tumorigenesis of various tumors including gastrointesti-
nal stromal tumor (GIST), malignant melanoma, germ cell
tumors, and hematopietic malignancies.[2–5]

The expressions of KIT and PDGFRA and their genes’ status
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in SC of skin have rarely been investigated.[6–9] Goto[8] re-
ported recently that KIT is upregulated in in 12/13 (92.3%) of
sebaceous skin tumors. Hussein[9] showed normal expression
of KIT protein; it expression was present in keratinocytes
(stratum basale), melanocytes, mast cells, sebaceous glands,
and sweat glands. In contrast, KIT expression was absent
in stratum spinosum, stratum granulosum, stratum corneum,
blood vessels and arrector pili muscle.[9] Herein reported is
a rare case of SC of the skin face with expression of KIT and
PDGFRA.

2. CASE REPORT
An 82-year-old woman had rapidly growing tumor of the
cheek skin and consulted our hospital. Physical examination
revealed a polypoid tumor measuring 0.8 cm × 0.7 cm ×
0.7 cm with reddish ulcerations. A biopsy was taken, and the

biopsy was diagnosed as basal cell carcinoma (BCC) with
sebaceous differentiation by the pathologist. Further excision
of the tumor with wide margins was performed.

Histologically the tumor was located in the dermis, and was
polypoid (see Figure 1A). The epidermis showed ulceration;
thus, the relationship between the tumor and epidermis was
not clear. The tumor was composed of solid nests of atypical
cells regarded as malignant (see Figure 1B). Invasive features
into the dermis were seen in some places (see Figure 1C).
The margins were negative for tumor cells, and no lympho-
vascular invasion were noted. Numerous islands of bubbly
sebaceous atypical cells were recognized within the solid car-
cinoma cells with hyperchromasia and nucleoli (see Figures
1A-D). Numerous mitotic figures, including atypical mitosis
were present. Focal areas showed trichilemmal keratinization
(see Figure 1D).

Figure 1. Histologic features sebaceous carcinoma of the skin
A: A very low power view. The cutaneous tumor is composed of medullary malignant tumor arranged in solid sheets. The epidermis is
erosive and desquamated. A: HE staining, ×20 magnification; B and C: The tumor is composed of solid sheet of malignant cells with
hyperchromatic nuclei and nucleoli. The apparent sebaceous differentiation is seen (bubbly cells) (arrows). The bubbly cells also show
strong atypical features. Numerous mitotic figures, including atypical ones are seen. Focal areas show small keratinizations. HE staining,
B: ×100 magnification. C: ×200 magnification; D: Trichilemmal keratinization is seen in focal areas. HE staining, ×200 magnification.
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A histochemical study was performed, as previously reported.
No mucins or argyrophilic and argentaffin cells were present.
Glycogens were present in tumor cells. An immunohisto-
chemical study was performed with the use of EnVision
System method (Dako R©), which consist in a two-step visu-
alization systems of very high sensitivity, based on a unique
enzyme-conjugated polymer backbone, which, in addition,
also carries secondary antibody molecules, as previously
reported in other literatures.[2–5] Tumor cells were posi-
tive for cytokeratin (CK) AE1/3, CK 34BE12 (see Figure
2A), CK5, CK6, CK14, p63 (see Figure 2B), KIT (see Fig-
ure 2C), PDGFRA (see Figure 2D), MET (see Figure 2E),
ErbB2 (see Figure 2F), p53, and Ki-67 (labeling index =
82%). The tumor cells were negative for CK CAM5.2, CK7,

CK8, CK18, CK19, CK19, synaptophysin, chromogranin,
NSE, NCAM, S100 protein, vimentin, α-smooth muscle
actin, CD34, D31, HMB45, CEA, CA19-9, MUC1, MUC2,
MUC5AC, and MUC6. Immunostainings seemed important
for SC such as epithelial membrane antigen (EMA), BerEP4,
androgen receptor (AR), gross-cystic fluid-15 (GCDFP-15),
BRST-1[10, 11] were not done simply because of the author
did not have the antibodies. The molecular genetic analysis,
which was done by PCR-direct sequencing as previously
reported[2–5] identified no mutations of KIT and PDGFRA
gene. The author diagnosed the lesion as SC of face skin.
The patient is well and has no tumor 18 months after the
operation.

Figure 2. Immunohistochemical features of sebaceous carcinoma of the skin. The tumor cells are positive for
CK34BE12 (A), p63 (B), KIT (C), PDGFRA (D), MET (E), and ErbB2 (F). A-F: ×200.

3. DISCUSSION
The present skin tumor fulfills the criteria of SC of WHO.[1]

The first biopsy diagnosis was BCC with sebaceous differ-
entiation, and the second diagnosis of resected skin was
SC, reflecting the difficulty in biopsy diagnosis of SC. SC
must be differentiated from BCC with sebaceous differentia-
tion and sebaceoma. The present study showed significant
atypia regarded as malignancy, and numerous mitotic figures
were seen. In addition, the present tumor showed microinva-
sive features. Immunohistochemically, p53 was positive and
Ki-67 showed very high labeling index. Thus, the present
case is malignant and is not sebaceoma or sebaceous ade-
noma. The present tumor is not squamous cell carcinoma
(SCC) because of lack in keratinization and intercellular

bridges. It is not BCC because of the presence of babbly
cells, though immunostaining of Ber-EP4 was not done.

The author diagnosed the present tumor as SC; however,
differential diagnosis from BCC with sebaceous differentia-
tion (SD) is very difficult and may be controversial among
pathologists.[12] The author prefers the diagnosis of SC.
Apparently, the present tumor is a malignant tumor with
sebaceous differentiation. However, all tumor cells are not
composed of “bubbly” cells. “Bubbly” cells were seen in
islands of solid tumor nests. The areas other than “bubbly”
cells showed no apparent differentiation. Regarding this as-
pect, the case does not fulfill criteria of SC completely and
other immunohistochmeical data are not fully compatible
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with SC. However, the non-bubbly cells are larger and have
more severe atypia than basalioma cells of BCC. In addition,
the tumor lacked peripheral nuclear palisadings and cleft
formations, characteristics of BCC. In addition, the tumor
showed micro-invasion which is usually not seen in BCC
except invasive variant of BCC. From these reasons, a diag-
nosis of SC was made. Focal keratinizations characterized
as trichilemmal keratinizations were seen in the tumor. This
does not reflect SCC differentiation but shows trichilemmal
differentiation. Because the hair and sebaceous glands are
closely associated with each other in location, morphology
and development of normal anatomy, this finding supports
the diagnosis of SC.

The present tumor showed no mucins, argentaffin cells, or
argerophylic cells, suggesting no differentiation into ap-
pendage and into endocrine lineages. Immunohistochemical-
lly, the tumor cells showed predominant expression of high
molecular weight cytokeratins. No low-molecular weight
cytokeratins (CK CAM5.2, CK7, CK8, CK18, and CK19)
were seen. Although there have been a few comprehensive
studies of CKs in SC,[13–15] it seems possible that SC largely
expresses high-molecular-weight CKs.[13, 14] The present
findings suggested that SC is composed of only high molec-
ular weight CK (CK AE1/3, CD34BE12, CD5, CD6, and
CD14) in the CK profile, being compatible with those of
studies.[13, 14] P63 was positive; this p53-related molecule
is expressed in BCC, SCC, SC, and myoepithelial carci-
noma. Namely, p63 is expressed in epithelial cells with high
molecular weight cytokeratins. In the case presented here,
synaptophysin, chromogranin, NSE, NCAM, and S100 pro-
tein were negative; therefore there were no neuroendocrine
differentiation. In the present tumor, S100 protein, vimentin,
α-smooth muscle actin, CD34, D31 and HMB45 were neg-
ative, implying that it is not melanoma and has no smooth
muscle, vascular, and mesenchymal differentiations. In the
case report described here, CEA, CA19-9, MUC1, MUC2,
MUC5AC, and MUC6 were negative, indicating that the
tumor does not display features of adenocarcinoma or skin
appendage (apocrine and eccrine glands) lineages.

The most important findings are the positive expressions of
KIT, PDGFRA, ErbB2, and MET in the tumor. In the skin,
KIT is basically expressed in basal cells, mast cells, BCC,
and adenoid cystic carcinoma.[9, 16] The present case may
raise the possibility that SC is listed in KIT-positive tumors.
Similar situations are conceivable in PDGFRA. The tumor
revealed no mutations of KIT and PDGFRA genes. Positive
expressions of KIT and PDGFRA proteins and negative gene
mutations of KIT and PDGFRA in the present SC is the first

case report. Description of more case reports, systematic
studies of KIT and PDGFRA protein functions, and molecu-
lar studies of KIT and PDGFRA genes in SC are needed.

As is well known, KIT, PDGFRA, MET, and ErbB2 are
transmembanous receptor tyrosine kinases, whose ligands
are stem cell factor (SCF), platelet-derived growth factor-
α (PDGFa), hepatocyte growth factor (HGF), and epider-
mal growth factor (EGF), respectively.[17–27] The positive
immune-expressions of these kinases may suggest malignant
nature of the present tumor because the enzyme activities of
these kinases are high in malignant tumor and developmental
organs.[17–27] In addition, they are frequently expressed in
stem cells and cancer stem cells,[17–27] pausing the possibility
that the present tumor may contain cancer stem cells or that
it may be a stem cell cancer. Tumor growth and progression
requires these signaling molecules of growth factors and their
receptors.[17–27] Therefore, in this case also, the signaling
pathways of SCF/KIT, PDGFa/PDGFRA, HGF/MET and
EGF/ErbB2 seem to play roles in the oncogenesis and tumor
progression.

Recently, molecular targeting or antibody drugs have been
developed against various signal transduction molecules, and
they may be effective in some malignancies. The molec-
ular targeting agents of KIT is imatinib (Gleevec), which
is effective in GIST, acute myeloid leukemia and chronic
myeloid leukemia.[28] The molecular targeting of ErBB2 is
trastuzumab (Herceptin) and is now being used in patients
with breast cancers positive for HER2/neu.[28] There are
tendencies that these drugs are more effective in cases with
activating mutations of the genes than cases without gene
mutations.[28] In this report, proteins of KIT and ErbB2 were
detected in tumor cells, raising the possibility that SC in the
present patients can be treated by imatinib and trastuzumab,
though general confirmation of the effectiveness await fur-
ther studies. Finally, p53 was strongly positive, indicating
the p53 gene mutations and malignant potentials.[29] The
high Ki-67 labeling index (82%) indicates that the present
tumor has rapid cell proliferation and malignant natures.

In conclusion, a rare case of SC is reported and its differential
diagnosis was discussed. The tumor had only high molecular
weight CKs and has no low molecular weight CKs. The
SC has no neuroendocrine features. p53 was positive, sug-
gesting p53 gene mutations in this tumor. The SC expressed
receptor tyrosine kinases of KIT, PDGFRA, MET and ErgB2.
No mutations at genomic level of KIT and PDGFRA were
noted. These receptor tyrosine kinases seems to play roles in
initiation and progression of the present cases of SC.

Published by Sciedu Press 71



http://crcp.sciedupress.com Case Reports in Clinical Pathology 2016, Vol. 3, No. 2

REFERENCES
[1] Rutten A, Wick MR, Sangueza OP, et al. Sebaceous carcinoma In:

LeBoit PE, Burg G, Weedon D, et al. World Health Organization
Classification of Tumours. Pathology and Genetics of skin tumours.
IARC Press, Lyon. 2006. pp161-2.

[2] Terada T. Mediastinal seminoma with multiple KIT gene mutations.
Pathology. 2009; 41: 695-7. PMid: 20001354. http://dx.doi.o
rg/10.3109/00313020903305852

[3] Terada T. Primary extragastrointestinal stromal tumors of the trans-
verse mesocolon without c-kit mutations but with PDGFRA mu-
tations Med Oncol. 2009; 26: 233-7. PMid: 18777214. http:
//dx.doi.org/10.1007/s12032-008-9092-9

[4] Terada T. Gastrointestinal stromal tumor of the uterus: A case report
with genetic analyses of c-kit and PDGFRA genes. Int J Gynecol
Pathol. 2009; 28: 29-34. PMid: 19047911. http://dx.doi.org/1
0.1097/PGP.0b013e3181808000

[5] Terada T. Primary multiple extragastrointestinal stromal tumors of
the omentum with different mutations of c-kit gene. World J Gas-
troenterol. 2008; 14: 7256-9. PMid: 19084944. http://dx.doi.o
rg/10.3748/wjg.14.7256

[6] Cabral ES, Auerbach A, Killian JK, et al. Distinction of be-
nign sebaceous proliferations from sebaceous carcinomas by im-
munohistochemistry. Am J Dermatopathol. 2006; 28: 465-71.
PMid: 17122489. http://dx.doi.org/10.1097/01.dad.0000
245200.65600.a4

[7] Erovic BM, Al Habeeb A, Harris L, et al. Identification of novel target
proteins in sebaceous gland carcinoma. Head Neck. 2013; 35: 642-8.
PMid: 22715107. http://dx.doi.org/10.1002/hed.23021

[8] Goto K. Immunohistochemistry for CD117 (KIT) is effective in
distinguishing cutaneous adnexal tumors with apocrine/eccrine or
sebaceous differentiation from other epithelial tumors of the skin. J
Cutan Pathol. 2015; 42: 480-8. PMid: 25864700. http://dx.doi
.org/10.1111/cup.12492

[9] Hussein MR. Expression of KIT receptor tyrosine kinase protein in
normal human skin: preliminary observations. Cell Biol Int. 2007;
31: 748-51. PMid: 17337216. http://dx.doi.org/10.1016/j
.cellbi.2006.12.006

[10] Ansai S, Hashimoto H, Aoki T, et al. A histochemical and immunohis-
tochemical study of extra-ocular sebaceous carcinoma. Histopathol-
ogy. 1993; 22: 127-33. PMid: 7681028. http://dx.doi.org/10.
1111/j.1365-2559.1993.tb00090.x

[11] Ansai S, Takeichi H, Arase S, et al. Sebaceous carcinoma: an im-
munohistochemical reappraisal. Am J Dermatopathol. 2011; 33: 579-
87. PMid: 21778832. http://dx.doi.org/10.1097/DAD.0b0
13e31820a2027

[12] Kossard S, Epstein Jr EH, Cerio R, et al. Basal cell carcinoma In:
LeBoit PE, Burg G, Weedon D, et al. World Health Organization
Classification of Tumours. Pathology and Genetics of skin tumours.
IARC Press, Lyon. 2006. pp13-9.

[13] Kawachi Y, Fujisawa Y, Furuta J, et al. Superficial epithelioma
with sebaceous differentiation: immunohistochemical study of ker-
atinocyte differentiation markers. Eur J Dermatol. 2011; 21: 1016-7.
PMid: 21926044.

[14] Ansai S, Arase S, Kawana S, et al. Immunohistochemical find-
ings of sebaceous carcinoma and sebaceoma: retrieval of cytok-
eratin expression by a panel of anti-cytokeratin monoclonal an-

tibodies. J Dermatol. 2011; 38: 951-8. PMid: 21592202. http:
//dx.doi.org/10.1111/j.1346-8138.2011.01274.x

[15] Mulay K, White VA, Shah SJ, et al. Sebaceous carcinoma: clini-
copathologic features and diagnostic role of immunohistochemistry
(including androgen receptor). Can J Ophthalmol. 2014; 49: 326-32.
PMid: 25103648. http://dx.doi.org/10.1016/j.jcjo.2014
.04.004

[16] Terada T. Expression of NCAM (CD56), chromogranin A, synap-
tophysin, c-KIT (CD117) and PDGFRA in normal non-neoplastic
skin and basal cell carcinoma: an immunohistochemical study of
66 consecutive cases. Med Oncol. 2013; 30: 444. PMid: 23292839.
http://dx.doi.org/10.1007/s12032-012-0444-0

[17] Hirota S, Isozaki K, Moriyama Y, et al. Gain-of-function mutations
of c-kit in human gastrointestinal stromal tumor. Science. 1998; 279:
577-80. PMid: 9438854. http://dx.doi.org/10.1126/scien
ce.279.5350.577

[18] Hoch RV, Soriano P. Roles of PGDR in animal development. Devel-
opment. 2003; 130: 4769-84. PMid: 12952899. http://dx.doi.o
rg/10.1242/dev.00721

[19] Andrae J, Gallini R, Betcholtz C. Role of platelet-derived growth
factors in physiology and medicine. Genes Dev. 2008; 22: 1276-1312.
PMid: 18483217. http://dx.doi.org/10.1101/gad.1653708

[20] Chappaz S, Gärtner C, Rodewald HR, et al. Kit ligand and Il7 dif-
ferentially regulate Peyer’s patch and lymph node development. J
Immunol. 2010; 185: 3514-9. PMid: 20709954. http://dx.doi.o
rg/10.4049/jimmunol.1000665

[21] Zhang ZJ, Sieber-Blum M. Essential role of stem cell factor signaling
in primary sensory neuron development. Dev Neurosci. 2009; 31:
202-11. PMid: 19145072. http://dx.doi.org/10.1159/00019
3396

[22] Nakamura T, Sakai K, Nakamura T, et al. Hepatocyte growth fac-
tor twenty years on: much more than a growth factor. J Gas-
troenterol Hepatol. 2011; 26: 188-202. PMid: 21199531. http:
//dx.doi.org/10.1111/j.1440-1746.2010.06549.x

[23] Organ SL, Tsao MS. An overview of the c-MET signaling path-
way. Ther Adv Med Oncol. 2011; 3: S7-S19. PMid: 22128289.
http://dx.doi.org/10.1177/1758834011422556

[24] Naldini L, Weidner KM, Vigna E, et al. Scatter factor and hepatocyte
growth factor are indistinguishable ligands for the MET receptor.
EMBO J. 1991; 10: 2867-78. PMid: 1655405.

[25] Sirica AE. Role of ErbB2 family receptor tyrosine kinase in intrahep-
atic cholangiocarcinoma. World J Gastroenterol. 2008; 14: 7033-58.
PMid: 19084911. http://dx.doi.org/10.3748/wjg.14.7033

[26] Hoch RV, Soriano P. Roles of PGDR in animal development. Devel-
opment. 2003; 130: 4769-84. PMid: 12952899. http://dx.doi.o
rg/10.1242/dev.00721

[27] Andrae J, Gallini R, Betcholtz C. Role of platelet-derived growth
factors in physiology and medicine. Genes Dev. 2008; 22: 1276-312.
PMid: 18483217. http://dx.doi.org/10.1101/gad.1653708

[28] Peterson C. Drug therapy of cancer. Eur J Clin Pharmacol. 2011; 67:
437-47. PMid: 21336995. http://dx.doi.org/10.1007/s0022
8-011-1011-x

[29] Terada T, Shimizu K, Izumi R, et al. Methods in pathology. p53
expression in formalin-fixed, paraffin-embedded archival specimens
of intrahepatic cholangiocarcinoma: retrieval of p53 antigenicity by
microwave oven heating of tissue sections. Mod Pathol. 1994; 7:
249-52. PMid: 8008749.

72 ISSN 2331-2726 E-ISSN 2331-2734

http://dx.doi.org/10.3109/00313020903305852
http://dx.doi.org/10.3109/00313020903305852
http://dx.doi.org/10.1007/s12032-008-9092-9
http://dx.doi.org/10.1007/s12032-008-9092-9
http://dx.doi.org/10.1097/PGP.0b013e3181808000
http://dx.doi.org/10.1097/PGP.0b013e3181808000
http://dx.doi.org/10.3748/wjg.14.7256
http://dx.doi.org/10.3748/wjg.14.7256
http://dx.doi.org/10.1097/01.dad.0000245200.65600.a4
http://dx.doi.org/10.1097/01.dad.0000245200.65600.a4
http://dx.doi.org/10.1002/hed.23021
http://dx.doi.org/10.1111/cup.12492
http://dx.doi.org/10.1111/cup.12492
http://dx.doi.org/10.1016/j.cellbi.2006.12.006
http://dx.doi.org/10.1016/j.cellbi.2006.12.006
http://dx.doi.org/10.1111/j.1365-2559.1993.tb00090.x
http://dx.doi.org/10.1111/j.1365-2559.1993.tb00090.x
http://dx.doi.org/10.1097/DAD.0b013e31820a2027
http://dx.doi.org/10.1097/DAD.0b013e31820a2027
http://dx.doi.org/10.1111/j.1346-8138.2011.01274.x
http://dx.doi.org/10.1111/j.1346-8138.2011.01274.x
http://dx.doi.org/10.1016/j.jcjo.2014.04.004
http://dx.doi.org/10.1016/j.jcjo.2014.04.004
http://dx.doi.org/10.1007/s12032-012-0444-0
http://dx.doi.org/10.1126/science.279.5350.577
http://dx.doi.org/10.1126/science.279.5350.577
http://dx.doi.org/10.1242/dev.00721
http://dx.doi.org/10.1242/dev.00721
http://dx.doi.org/10.1101/gad.1653708
http://dx.doi.org/10.4049/jimmunol.1000665
http://dx.doi.org/10.4049/jimmunol.1000665
http://dx.doi.org/10.1159/000193396
http://dx.doi.org/10.1159/000193396
http://dx.doi.org/10.1111/j.1440-1746.2010.06549.x
http://dx.doi.org/10.1111/j.1440-1746.2010.06549.x
http://dx.doi.org/10.1177/1758834011422556
http://dx.doi.org/10.3748/wjg.14.7033
http://dx.doi.org/10.1242/dev.00721
http://dx.doi.org/10.1242/dev.00721
http://dx.doi.org/10.1101/gad.1653708
http://dx.doi.org/10.1007/s00228-011-1011-x
http://dx.doi.org/10.1007/s00228-011-1011-x

	Introduction
	Case report
	Discussion

