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Background: Cutaneous granular cell tumors have only rarely been examined for Bcl-2, a marker 
that is expressed by granular cell tumors from other parts of the body.
Objective: We retrospectively studied three cases of cutaneous granular tumors from our archi-
ves.
Methods: We immunohistochemically tested for neuron-specific enolase (NSE), CD68 (KP1), Bcl-2, 
and S-100. In Cases 1 and 3, we also tested for CD34, HMB-45, and melan-A. In Case 3, we addi-
tionally tested for smooth muscle actin, CD68-PGM1, cytokeratin AE1-AE3, epithelial membrane 
antigen, desmin, CD1a, and CD117.
Results: None of our cases presented any of the histological markers  traditionally considered to 
be indicators of potential malignancy in granular cell tumors. All cases strongly expressed S-100, 
CD68, NSE, and Bcl-2. Case 3 also expressed CD68-PGM1. The rest of the markers were not 
expressed by the tumors.
Conclusions: Bcl-2 is expressed by cutaneous granular cell tumors.

Background and objective
Granular cell tumors (GCTs) of the skin are un-

common (1). Therefore, dermatopathology has had 
few opportunities to study certain antibodies present 
in these tumors. That is the case for Bcl-2, a marker 
expressed by the GCTs of many organs (2–5). Cutane-
ous GCTs have rarely been examined for Bcl-2. Vera-
Sempere’s (6) study was one such case where they were. 
In this report, we examine the immunoexpression of 

Bcl-2 in three cases of GCTs of the skin and address 
some of the questions that our results raise regarding 
the marker and this type of tumor.

Methods
We retrospectively studied three cases of cutane-

ous granular tumors from our archives. The slides of 
the three cases and clinical histories of the patients 
were reviewed. The following immunohistochemical 
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panel was evaluated for each of the biopsies: neuron-
specific enolase (NSE) (Dako, monoclonal mouse anti-human, 
clone BBS/NC/VI-H14, isotype IgG1, kappa, code M0873), 
Bcl-2 (Dako, monoclonal mouse anti-human, clone 124, isotype 
IgG1, kappa, code M0887), CD68 (Dako, monoclonal mouse 
anti-human, clone KP1, isotype IgG1, kappa, code M0814), 
and S-100 (Dako, polyclonal rabbit anti-S100, code Z0311). 
CD34 (Dako, monoclonal mouse anti-human CD34 class II, 
clone QBEnd 10, isotype IgG1, kappa, code M7165), HMB-45 
(Dako, monoclonal mouse anti-human melanosome, clone HMB-
45, isotype IgG1, kappa, code M0634), and melan-A (Dako, 
monoclonal mouse anti-human, clone A103, isotype IgG1, kappa, 
code M7196) were also tested for in Cases 1 and 3.

In Case 3, we additionally tested for smooth mus-
cle actin (SMA) (Dako, monoclonal mouse anti-human, clone 
1A4, isotype IgG2a, kappa, code M0851), CD68-PGM1 
(Dako, monoclonal mouse anti-human, clone PG-M1, isotype 
IgG3, kappa, code M0876), cytokeratin AE1-AE3 (Dako, 
monoclonal mouse anti-human, clone AE1/AE3, isotype 

IgG1, kappa, code M3515), epithelial membrane antigen 
(EMA) (Dako, monoclonal mouse anti-human, clone E29, 
isotype IgG2a, kappa, code M0613), desmin (Dako, mono-
clonal mouse anti-human, clone D33, isotype IgG1, kappa, code 
M0760), CD1a (Dako, monoclonal mouse anti-human, clone 
O10, isotype IgG1, kappa, code M3571), and CD117 (Dako, 
polyclonal rabbit anti-human, c-kit, code A4502).

Results
The diagnosis was corroborated in all three cases. Table 

1 shows the clinical details. In Case 1, an intense epidermal 
hyperplasia was seen overlying a GCT with a maximum 
diameter of 2 cm (Fig. 1, top left). The morphology of the 
tumor was that of a classic GCT, with thick bundles of 
tumor cells infiltrating the reticular and papillary dermis. 
The cells had an abundant granular cytoplasm, having cen-
tral nuclei without atypias. The nucleoli were small or non-
evidenced. No areas of necrosis were evidenced.

Figure 1. Case 1 (top left) showed an intense epidermal hyperplasia, mimicking a squamous cell 
carcinoma. The cellular morphology was bland in all cases, without atypical signs as shown in 
the top right photo, which corresponds to Case 2. Photos from Case 3 are shown at the bottom, 
showing similar morphologic features to the other cases.
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In Case 2, a dermal and hypodermal tumor 0.8 cm in 
diameter with moderate hyperplasia of the overlying epi-
dermis was seen. The cells consisted of infiltrating bundles 
with no atypical features. No mitoses were found in 10 
high power fields (HPFs). The cytoplasms were abundant 
and granular, and the nuclei were regular, with small nucle-
oli (Fig. 1, top right).

In Case 3, a yellow tumor 1.9 cm in diameter was evi-
denced in the dermis and epidermis (Fig. 1, bottom left). 
The tumor did not contact the overlying epidermis, which 
appeared to be hyperplastic (Fig. 1, bottom right). The 
tumor consisted of compact nests of cells, which had a 
large granular cytoplasm. No mitoses were evidenced in 
10 HPFs. There were no areas of necrosis. Nucleoli were 
easily evidenced in many cells, but the chromatin was fine 
and granular.

None of the cases showed any of the following 
morphologic features: necrosis, spindling of the tumor 
cells, vesicular nuclei with large nucleoli, increased 
mitotic rate, a high nucleocytoplasmic ratio, or pleo-
morphism. All cases showed an intense expression of 
S-100, CD68, NSE, and Bcl-2 (Fig. 2). Information 
regarding the other immunohistochemical markers is 
shown in Table 1. There were no metastases or recur-
rences during follow-up periods of 10 months (Case 
1), 12 years (Case 2), and 2 months (Case 3).

Discussion
Cutaneous GCTs are infrequently discussed in the 

literature. Torrijos-Aguilar et al. reported finding 13 
cases of GCTs of the skin in the archives of a univer-
sity hospital over a period of 27 years (1). This type 
of tumor usually expresses S-100, peripheral nerve 
myelin proteins, PGP 9.5, vimentin, NSE, CD68, and 
NKI-C3 (7–9).

Bcl-2 expression is seen in lymphomas, leukemias, 
and in certain carcinomas: prostate (10), lung (11), 
breast (12), pancreas (13), and gallbladder (14). It is also 
seen in mesotheliomas (15), salivary gland tumors (16), 
synovial sarcomas (17), and in tumors of muscle origin 
such as leiomyomas, leiomyosarcomas, or rhabdomyo-
sarcomas (18). Bcl-2 is also occasionally expressed by 
liposarcomas (18) and by the ambiguous cellular cat-
egory of malignant fibrous histiocytomas (18). It has 
also been demonstrated that solitary fibrous tumors 
express Bcl-2 (19, 20). Other tumors that are known to 
express Bcl-2 are hemangiopericytomas and schwan-
nomas (21).

Suster et al. published an exhaustive study of Bcl-2 
expression using several soft tissue tumors (22). Bcl-2 
was expressed in all of their cases of spindle cell lipo-
mas, “dedifferentiated” liposarcomas, fibrosarcomas, 
dendritic fibromyxolipomas, Kaposi’s sarcomas, soli-
tary fibrous tumors, gastrointestinal stromal tumors, 
synovial sarcomas, and fibrosarcomas (22). None of 
their cases of nodular fasciitis, fibromatosis, dermato-
fibroma, leiomyoma, and leiomyosarcoma expressed 
the marker (22). Most of their cases of dermatofibro-
sarcoma protuberans, low-grade myxofibrosarcomas, 
and schwannomas also tested positive. The storiform/
pleomorphic sarcomas and gastrointestinal sarcomas 

Figure 2. Intense Bcl-2 immunoexpression by 
the three cases (1: top, 2: middle, 3: bottom).
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in their study showed variable expression, and the 
neurofibromas showed weak expression (22).

In GCTs from regions of the body other than the 
skin, Bcl-2 has been investigated in some cases and 
showed immunoexpression in tumors of the breast 
(4), stomach (3), and bronchi (5), and in oral granu-
loma cell tumors (2). Laryngeal GCTs have shown 
immunoexpression of Bcl-2 only in occasional cells 
(23).

In dermatopathology, some cutaneous tumors 
with “granular” changes such as granular basal cell 
carcinomas (24) express this marker, but it should be 
remembered that common basal cell carcinomas also 
do (25). Occasionally, Bcl-2 has been reported in cuta-
neous GCTs. Vera-Sempere et al. published two cases 
of GCTs of the breast skin and had positive results 
for Bcl-2 from an immunohistochemical report (6). 
The current report supports evidence for the expres-
sion of Bcl-2 by cutaneous granular tumors, similar to 
GCTs in other regions of the body. Our findings raise 
the following questions:

Does Bcl-2 expression by cutaneous GCTs explain their 
nature?

GCTs were first described by Weber in 1854 (26). 
In 1926, Abrikossoff reported a GCT of the tongue 
and considered it to have derived from striated muscle 
(27). This origin was highly debated in the literature, 
although it is now mostly accepted that these tumors 
are derived from Schwann cells, according to immu-
nohistochemical and ultrastructural studies (28–30). 
Bcl-2 is expressed by normal neural cells and their re-
lated neoplasms (21). In particular, the positive expres-
sion of the marker in schwannomas has been reported 
(31, 32). However, Bcl-2 is not usually expressed by 
normal striated muscle (2, 21), which would support 
the schwannomatous nature of GCTs and, from our 
report, also of cutaneous GCTs. It is worth mention-
ing also that some studies have shown immunoexpres-
sion of the marker by rhabdomyosarcomas (18).

Can Bcl-2 expression by cutaneous GCTs be diagnostically 
helpful?

We believe that the immunoexpression of Bcl-2 by 
cutaneous GCTs is more useful for academic research 
than as a diagnostic tool. This type of tumor rarely 
presents diagnostic difficulty, and the main differen-
tials are rhabdomyomas and histiocytic reactions. Al-
though rhabdomyomas (non-cutaneous) have failed to 
show Bcl-2 expression (33), histiocytes do show the 
marker under certain circumstances (34).

Does Bcl-2 immunoexpression have any prognostic signifi-
cance?

Bcl-2 immunoexpression has a prognostic signifi-
cance in other cutaneous tumors such as Kaposi’s sar-
comas (35, 36). The marker has been studied in cases 
of malignant fibrous histiocytomas and correlated 
with recurrence and metastases (37). Nevertheless, the 
expression of Bcl-2 does not imply “malignancy” per 
se, and it has not been correlated with a bad prognosis 
in all tumors. Many malignant mesenchymal neopla-
sias exhibit a weaker expression of the marker than 
do their benign counterparts (21). There is an inverse 
correlation between Bcl-2 expression and prognosis 
in ovarian cancer, prostate cancer, non-small cell lung 
cancer, follicular thyroid cancer, neuroblastoma, and 
breast cancer (37).

Cruz-Mojarrieta et al. found immunoexpression of 
Bcl-2 in two cases of malignant GCTs in soft tissue 
(38). Fanburg-Smith et al. studied Bcl-2 immunoex-
pression in malignant and benign GCTs of soft tissues 
and concluded that “Bcl-2 values were not statistically 
significant with regard to local recurrences, metastases 
or survival” (39). Unfortunately, these studied do not 
mention how many of their cases showed the presence 
of Bcl-2. None of our cases presented any histological 
evidence of malignancy in the GCTs, such as necrosis, 
tumor cell spindling, vesicular nuclei with large nucle-
oli, increased mitotic rate, a high nucleocytoplasmic 
ratio, or pleomorphism (39).

Does Bcl-2 immunoexpression have any other significance?
Bcl-2 protein is the product of a mitochondrial 

oncogene involved in the regulation of cell death. The 
protein acts by blocking apoptosis. Bcl-2 proteins are 
found in the mitochondrial membrane as it relates to 
the formation of pores in the membrane (40). GCTs 
are mainly comprised of cytoplasmic granules with 
the ultrastructural appearance of lysosomes, with a 
second cell population of “angulated bodies” result-
ing in a Gaucher cell–like appearance (41). Replicated 
basal lamina material around the granular cells sug-
gests repeated cycles of cellular injury and repair (42). 
Although some mitochondrial fragments are found 
in the granules of GCTs (43), these organelles are not 
main parts of the tumor like in oncocytic tumors (44, 
45). Some have related this Bcl-2 expression in oral 
GCTs to the prolonged life of the granular cells in 
oral GCTs (2).

One attractive hypothesis described pseudoepi-
theliomatous hyperplasia of the epidermis, which is 
commonly observed with GCTs (46, 47). This hyper-
plasia has sometimes been attributed to the influence 
of EGF and TGF (48). The influence of Bcl-2 in pseu-
doepitheliomatous hyperplasia of the epidermis has 
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also been suggested in cutaneous tumors other than 
GCTs. For instance, two cases of intense epidermal 
hyperplasia were presented in which the melanoma 
cells and the epidermis intensively expressed Bcl-2 
(49). Such hyperplasia overlying melanoma, however, 
seems to be the exception rather than the rule regard-
less of whether or not Bcl-2 plays an important role 
in melanomas (50) and the protein can be immunos-
tained in a high percentage of cases (51). No expres-

sion of Bcl-2 has been seen in the epithelia overlying 
oral GCTs (2).

Conclusions
Bcl-2 is expressed by cutaneous granular cell tu-

mors. This information, however, seems to be more 
useful for the purposes of academic research than as a 
diagnostic or prognostic tool.

Case Gender Age Size 
(cm) Location CD34 S-100 HMB-45 MelanA Bcl-2 SMA CD68 

KP1
CD68PG-
M1

CKAE1-
AE3 EMA DES CD1a CD117 NSE

1 Male 36 2 Back - + - - + ND + ND ND ND ND ND ND +

2 Female 16 0.8 Left leg ND + ND ND + ND + ND ND ND ND ND ND +

3 Male 17 1.9 Right leg - + - - + - + + - - - - - +

1. Torrijos-Aguilar A, Alegre-de Miquel V, Pitarch-Bort G, Mercader-García P, Fortea-Baixauli JM. Tumor 
de células granulares cutáneo: análisis clínico-patológico de treinta y cuatro casos. Actas Dermosifiliogr. 
2009;100:126–32.

2. Chrysomali E, Nikitakis NG, Sauk JJ, Papanicolaou SI. Immunohistochemical evaluation of cell proliferation 
antigen Ki-67 and apoptosis-related proteins Bcl-2 and caspase-3 in oral granular cell tumor. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod. 2003;96:566–72.

3. Sailors JL, French SW. The unique simultaneous occurrence of granular cell tumor, gastrointestinal stromal 
tumor, and gastric adenocarcinoma. Arch Pathol Lab Med. 2005;129:e121–3.

4. Quiroz-Rodriguez G, Robles-Vidal C, Guzmán-Navarro L, Ortiz-Hidalgo C. Granular cell (Abrikossof) tumor 
of the breast. Breast J. 2006;12:494.

5. Ezzie ME, O’Brien JM, Islam S. Endobronchial fibroma and granular cell tumor: two rare tumors in the same 
patient. Chest. 2007;132:667S.

6. Vera-Sempere F, García A, Froufe A, Corell E, Ruiz F, Mayordomo F. Tumor de células granulares de piel 
mamaria. Estudio morfológico de dos casos mostrando inmunorreactividad frente a-inhibina. Rev Esp Patol. 
2003;36:433–40.

7. Reed RJ, Argenyi Z. Tumors of neural tissue. In: Elder DE, ed. Lever’s histopathology of the skin. Philadelphia: 
Lippincott Williams & Wilkins; 2005: 1109–48.

8. Mckee PH, Calonje E, Granter SR. Granular cell tumor. In Mckee PH, Calonje E, Granter SR, eds. Pathology 
of the Skin with clinical correlations. Philadelphia: Elsevier Mosby; 2005: 1779–81.

9. Hatta J, Yanagihara M, Hasei M, Abe S, Tanabe H, Mochizuki T. Case of multiple cutaneous granular cell 
tumors. J Dermatol. 2009;36:504–7.

Table 1: Cases of cutaneous granular cell tumors that were examined.

SMA: Smooth muscle actin; EMA: epithelial mebrane antigen; DES: desmin; NSE: neuron specyfic enolase; ND: not done.



16

E x p e r i m e n t a l  s t u d yStudy of the immunoexpression of bcl-2 by a cutaneous granular cell tumor

Acta Dermatoven APA Vol 19, 2010, No 3

10. McDonnell TJ, Troncoso P, Brisbay SM, Logothetis C, Chung LW, Hsieh JT, Tu SM, Campbell ML. Expression 
of the protooncogene Bcl-2 in the prostate and its association with emergence of androgen-independent prostate 
cancer. Cancer Res. 1992;52:6940–4.

11. Ikegaki N, Katsumata M, Minna J, Tsujimoto Y. Expression of Bcl-2 in small cell lung carcinoma cells. 
Cancer Res. 1994;54:6–8.

12. Mustonen M, Raunio H, Pääkkö P, Soini Y. The extent of apoptosis is inversely associated with Bcl-2 
expression in premalignant and malignant breast lesions. Histopathology. 1997;31:347–54.

13. Virkajärvi N, Pääkkö P, Soini Y. Apoptotic index and apoptosis influencing proteins Bcl-2, mcl-1, bax and 
caspases 3, 6 and 8 in pancreatic carcinoma. Histopathology. 1998;33:432–9.

14. Turunen N, Pääkkö P, Soini Y. Apoptosis in gallbladder carcinomas and dysplasias, its relation to the 
expression of caspases 3, 6 and 8 and apoptosis regulating proteins Bcl-2, mcl-1 and bax. Histol Histopathol. 
2000;15:53–60.

15. Soini Y, Kinnula V, Kaarteenaho-Wiik R, Kurttila E, Linnainmaa K, Pääkkö P. Apoptosis and expression 
of apoptosis regulating proteins Bcl-2, mcl-1, bcl-X, and bax in malignant mesothelioma. Clin Cancer Res. 
1999;5:3508–15.

16. Soini Y, Törmänen U, Pääkkö P. Apoptosis is inversely related to Bcl-2 but not to bax expression in salivary 
gland tumours. Histopathology. 1998;32:28–34.

17. Hirakawa N, Naka T, Yamamoto I, Fukuda T, Tsuneyoshi M. Overexpression of Bcl-2 protein in synovial 
sarcoma: a comparative study of other soft tissue spindle cell sarcomas and an additional analysis by fluorescence 
in situ hybridization. Hum Pathol. 1996;27:1060–5.

18. Soini Y, Pääkkö P. Bcl-2 is preferentially expressed in tumours of muscle origin but is not related to p53 
expression. Histopathology. 1996;28:141–5.

19. Chilosi M, Facchettti F, Dei Tos AP, Lestani M, Morassi ML, Martignoni G, Sorio C, Benedetti A, Morelli 
L, Doglioni C, Barberis M, Menestrina F, Viale G. Bcl-2 expression in pleural and extrapleural solitary fibrous 
tumours. J Pathol. 1997;181:362–7.

20. Hasegawa T, Matsuno Y, Shimoda T, Hirohashi S, Hirose T, Sano T. Frequent expression of Bcl-2 protein in 
solitary fibrous tumors. Jpn J Clin Oncol. 1998;28:86–91.

21. Miettinen M, Lehtonen E, Lehtola H, Ekblom P, Lehto VP, Virtanen I. Histogenesis of granular cell tumour-
-an immunohistochemical and ultrastructural study. J Pathol. 1984;142:221–9.

22. Suster S, Fisher C, Moran CA. Expression of Bcl-2 oncoprotein in benign and malignant spindle cell tumors 
of soft tissue, skin, serosal surfaces, and gastrointestinal tract. Am J Surg Pathol. 1998;22:863–72.

23. Lassaletta L, Alonso S, Ballestín C, Martínez-Tello FJ, Alvarez-Vicent JJ. Immunoreactivity in granular cell 
tumours of the larynx. Auris Nasus Larynx. 1999;26:305–10.

24. Kanitakis J, Chouvet B. Granular-cell basal cell carcinoma of the skin. Eur J Dermatol. 2005 ;15:301–3.

25. Delehedde M, Cho SH, Sarkiss M, Brisbay S, Davies M, El-Naggar AK, McDonnell TJ. Altered expression of 
Bcl-2 family member proteins in nonmelanoma skin cancer. Cancer. 1999;85:1514–22.

26. Weber CO. Anatomische Untersuchung einer hypertrophischen Zunge nebst Bemerkungen uber die 
Neubildung quergestreifter Muskelfasem. Virchows Arch A Pathol Anat Histopathol. 1854;7:115–25.

27. Abrikossoff A. Uber Myome ausgehend von der quergestreifter willkurlichen Musculature. Virchows Arch A 
Pathol Anat Histopathol. 1926;260:215–33.

28. Mukai M. Immunohistochemical localization of S-100 protein and peripheral nerve myelin proteins (P2 
protein, PO protein) in granular cell tumors. Am J Pathol. 1983;112:139–46.

29. Stefansson K, Wollmann RL. S-100 protein in granular cell tumors (granular cell myoblastomas). Cancer. 
1982;49:1834–8.

30. Kurtin PJ, Bonin DM. Immunohistochemical demonstration of the lysosome-associated glycoprotein CD68 
(KP-1) in granular cell tumors and schwannomas. Hum Pathol. 1994;25:1172–8.



17

E x p e r i m e n t a l  s t u d y Study of the immunoexpression of bcl-2 by a cutaneous granular cell tumor

Acta Dermatoven APA Vol 19, 2010, No 3

31. Tyagi SP, Khan MH, Tyagi N. Malignant granular cell tumour. Indian J Cancer. 1978;15:77–80.

32. Mawrin C, Kirches E, Dietzmann K, Roessner A, Boltze C. Expression pattern of apoptotic markers in 
vestibular schwannomas. Pathol Res Pract. 2002;198:813–9.

33. Kotulska K, Larysz-Brysz M, Grajkowska W, Jóźwiak J, Włodarski P, Sahin M, Lewin-Kowalik J, Domańska-
Pakieła D, Jóźwiak S. Cardiac rhabdomyomas in tuberous sclerosis complex show apoptosis regulation and 
mTOR pathway abnormalities. Pediatr Dev Pathol. 2009;12:89–95.

34. Ríos-Barrera VA, Campos-Peña V, Aguilar-León D, Lascurain LR, Meraz-Ríos MA, Moreno J, Figueroa-
Granados V, Hernández-Pando R. Macrophage and T lymphocyte apoptosis during experimental pulmonary 
tuberculosis: their relationship to mycobacterial virulence. Eur J Immunol. 2006;36:345–53.

35. Morris CB, Gendelman R, Marrogi AJ, Lu M, Lockyer JM, Alperin-Lea W, Ensoli B. Immunihistochemical 
detection of Bcl-2 in AIDS-associated and classical Kaposi’s sarcoma. Am J Pathol. 1996;148:1055–63.

36. Ahlén J, Weng WW, Brosjö O, Von Rosen A, Larsson O, Larsson C. Evaluation of immunohistochemical 
parameters as prognostic markers in malignant fibrous histiocytoma. Oncol Rep. 2003;10:1641–5.

37. Espíndola MB, Corleta OC: Bcl-2 expression is not associated with survival in metastatic cutaneous melanoma: 
a historical cohort study. World J Surg Oncol. 2008;6:65.

38. Cruz-Mojarrieta J, Navarro S, Goméz-Cabrera E, Peréz-Peña L, Soriano P, Peydró-Oyala A, Llombart-Bosch 
A. Malignant granular cell tumor of soft tissues: a study of two new cases. Int J Surg Pathol. 2001;9:255–9.

39. Fanburg-Smith JC, Meis-Kindblom JM, Fante R, Kindblom LG. Malignant granular cell tumor of soft tissue: 
diagnostic criteria and clinicopathologic correlation. Am J Surg Pathol. 1998;22:779–94.

40. Peng J, Lapolla SM, Zhang Z, Lin J. The cytosolic domain of Bcl-2 oligomerizes to form pores in model 
mitochondrial outer membrane at acidic pH. Sheng Wu Yi Xue Gong Cheng Xue Za Zhi. 2009;26:631–7.

41. Le Boit PE, Barr RJ, Burall S, Metcalf JS, Yen TS, Wick MR. Primitive polypoid granular-cell tumor and 
other cutaneous granular-cell neoplasms of apparent nonneural origin. Am J Surg Pathol. 1991;15:48–58.

42. Bhawan J, Malhotra R, Naik DR. Gaucher-like cells in a granular cell tumor. Hum Pathol. 1983;14:730–3.

43. Enzinger FM, Weiss SW. Benign tumors of peripheral nerves. In: Etzinger FM, Weiss SW, eds. Soft Tissue 
Tumors. St. Louis: Mosby; 1988: 711–815.

44. Jih DM, Morgan MB, Bass J, Tuthill R, Somach SC. Oncocytic metaplasia occurring in a spectrum of 
melanocytic nevi. Am J Dermatopathol. 2002;24:468–72.

45. Jih DM, Morgan MB, Bass J, Tuthill R, Somach SC. Oncocytic metaplasia occurring in melanoma. Semin 
Cutan Med Surg. 2004;23:73–9.

46. Worsaae N, Schwartz O, Pindborg JJ. Follow-up study of 14 oral granular cell tumors. Int J Oral Surg. 
1979;8:133–9.

47. Lack EE, Worsham GF, Callihan MD, Crawford BE, Klappenbach S, Rowden G, Chun B. Granular cell 
tumor: a clinicopathologic study of 110 patients. J Surg Oncol. 1980;13:301–16.

48. Barkan GA, Paulino AF. Are epidermal growth factor and transforming growth factor responsible for 
pseudoepitheliomatous hyperplasia associated with granular cell tumors? Ann Diagn Pathol. 2003;7:73–7.

49. Vucić M, Cupić H, Tomić K, Kruslin B. An unusual pattern of pseudoepitheliomatous hyperplasia associated 
with cutaneous primary melanoma: report of two cases with analysis of p53 and Bcl-2 immunoreactivity. Acta 
Dermatovenerol Croat. 2007;15:72–5.

50. Eberle J, Hossini AM. Expression and function of Bcl-2 proteins in melanoma. Curr Genomics. 2008;9:409–
19.

51. Batinac T, Hadzisejdić I, Brumini G, Ruzić A, Vojniković B, Zamolo G. Expression of cell cycle and apoptosis 
regulatory proteins and telomerase in melanocitic lesions. Coll Antropol. 2007;31(Suppl 1):17–22.



18

E x p e r i m e n t a l  s t u d yStudy of the immunoexpression of bcl-2 by a cutaneous granular cell tumor

Acta Dermatoven APA Vol 19, 2010, No 3

A U T H O R S ’
A D D R E S S E S

Angel Fernandez-Flores, MD, PhD, S. Patología Celular, Clinica 
Ponferrada, Avenida Galicia 1, 24400 Ponferrada, Spain; corresponding 
author, Tel.: +34 987 42 37 32, Fax: +34 987 42 91 02; E-mail: 
gpyauflowerlion@terra.es
Saul Valerdiz, MD, PhD, S. Anatomía Patológica, Hospital El Bierzo, 
Fuentesnuevas, Leon, Spain


