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Abstract

Background: Granular cell tumors are neoplasms of Schwann cell origin. They typically arise in the head and neck

of adults, with the tongue being the most common location; granular cell tumors of male genitalia are exceedingly
rare. We identified only eight prior cases of scrotal granular cell tumor in the literature, and only one was in a child.
Herein, we report a second case of childhood scrotal granular cell tumor and provide a review of the most relevant
literature.

Case presentation: A fifteen-year-old hispanic boy was referred to our hospital's pediatric surgery service for a painless
and firm scrotal mass. Clinical impression was that of an epidermal inclusion cyst. There was no evidence of associated
medical problems from the clinical history and physical examination. Surgical enucleation of the lesion demonstrated a

eventual malignancy.

solid nodule with morphological and immunohistochemical features consistent with a benign granular cell tumor.

Conclusions: This is the second case reported of a scrotal granular cell tumor in a child. Although genital
granular cell tumors are rare, and most are benign, careful clinical examination, complete surgical excision,
expert histologic evaluation, and a close follow-up are recommended for accurate diagnosis and to rule out
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Background

Granular cell tumors (GCT) are soft tissue neoplasms,
also known as Abrikossoff tumors, which have a neural
origin derived from Schwann cells [1, 2]. GCT are most
often located in the dermis or subcutaneous tissue, and
less frequently in the submucosa, smooth muscle, and
striated muscle. The fine granular aspect of the tumor
cells is due to the accumulation of lysosomes in the
cytoplasm, which may be also observed in many tumors
with no neuronal origin, such as smooth muscle, con-
nective tissue, neuroglia, endothelial, and epithelial cells
[1, 3]. Hence, expert pathological evaluation is required
for establishing the diagnosis of these lesions. If exam-
ined with routine light microscopy, GCT may appear in-
distinguishable from other tumors with granular cell
morphology, including basal cell carcinoma, melanoma,
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leiomyoma, leiomyosarcoma, dermatofibrosarcoma, angio-
sarcoma, fibrous histiocytoma, and ameloblastoma. Thus,
the use of additional immunohistochemical stains is critical
for the ultimate identification of their neural phenotype.
GCT are positive for S-100 protein, myelin proteins, and
myelin-associated glycoprotein, and are in general negative
for epithelial, melanocytic, smooth muscle, dendritic cell,
and endothelial markers [1, 2]. The differential diagnosis
may also include rhabdomyoma, which are desmin and
myoglobin positive, and granular cell histiocytic reactions
[1]. GCT cells may be also positive for NKI-C3 (CD63),
NSE, CD68, calretinin, inhibin-alpha, protein gene product
9.5 (PGP. 9.5), nestin, and low-affinity nerve growth factor
receptor (p75). Melan-A may be focally positive and micro-
phthalmia transcription factor (MITF) is often diffusely
positive, but HMBA45, cytokeratin, epithelial membrane
antigen, and desmin are consistently negative [1, 4].

The incidence of GCT is rare, usually reported in the
literature as single cases, with a predominant location in
the skin of the head and neck, and most of them are
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located in the oral cavity (70 %), the tongue being the
most common site; they also have been described in the
breast and in some internal organs in the upper respira-
tory and gastrointestinal tracts. The typical presentation
of GCT is that of a solitary painless nodule in which
blacks are more commonly affected than whites, with a
peak incidence in the fourth to sixth decades, and with
women affected slightly more often than men (female-
to-male ratio is near 3:2) [3]. Multiple GCT may be seen
in the context of LEOPARD syndrome (Noonan Syn-
drome), a rare autosomal-dominant, multisystem disease
caused by a mutation in the protein tyrosine phosphat-
ase, nonreceptor type 11 gene (PTPN11) [5]. Several re-
ports have also suggested some association between
multiple cutaneous GCT and neurofibromatosis, or ele-
ments of this disease [6], but the small number of cases
reported are not sufficient to demonstrate a true associ-
ation between these two entities. Therefore, in the pres-
ence of a nodular lesion, a very careful and complete
clinical examination is recommended to rule out under-
lying somatic and genetic syndromes.

Most GCTs are benign, nonulcerated and usually pain-
less nodules, with an insidious onset and slow growth rate,
in which complete surgical excision is usually curative.
Nevertheless, the recurrence rates of benign lesions are
2-8 %, even when the resection margins show no evi-
dence of tumor; disease recurrence may be near 20 %
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when the margins are positive for tumor. Malignant cases
are rare and represent 1-2 % of cases; they are usually lar-
ger (>5 cm) and may be locally destructive, causing symp-
toms of pressure, obstruction, hemorrhage, ulceration,
and/or secondary infection, and demonstrating rapid
growth, local recurrence, and distant metastases [3].
Malignant lesions are very difficult to eradicate even with
en bloc surgery. The local recurrences are >30 %, and
metastatic disease may be present within 2 years in half of
the cases, with approximately 40 % mortality within 3
years of tumor diagnosis [3].

Scrotal neoplasms in children are rare and mostly rep-
resented by benign tumors of skin and adnexal struc-
tures. Cases of pediatric GCT are extremely rare, with
our case being the second one reported in the literature
[7]. Thus, careful clinical examination of scrotal masses
with complete surgical excision, followed by expert
histologic examination, is essential to rule out rare ma-
lignant counterparts of other more common benign
entities.

Case presentation

A 15-year-old boy of Hispanic origin with an unremark-
able past medical history was noted to have a scrotal
nodule during a routine physical examination. No add-
itional mucosal or cutaneous lesions were identified else-
where. Our patient recalled that the nodule had been
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Fig. 1 Representative photomicrographs of the lesion. Hematoxylin and eosin staining shows in (@) a poorly circumscribed nodular lesion arising
within dermal and subcutaneous tissue that appeared completely excised (1x objective); in (b) the lesion is composed of a proliferation of
polyhedral cells with abundant granular cytoplasm and small, uniform, dark nuclei, arranged in nests, and single cells surrounded by fibrous
connective tissue. Immunoperoxidase staining shows in (c) the tumor cells positive (3+) for S-100 staining (alkaline phosphatase substrate), (d)
positive (34) for vimentin, (e) positive (2+) for neuron-specific enolase and (f) positive (1+) for inhibin-A (d-f, horseradish peroxidase substrate)
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present for 3—4 years, it was nonpainful, and with no
significant growth. A clinical examination of his scrotum
revealed a firm, nodular lesion present immediately
under a vyellowish, discolored skin. Our patient was
referred to pediatric surgery where he had complete sur-
gical enucleation of the nodular lesion with no further
complications. Gross examination of the excised speci-
men revealed a 1 x 0.8 x 0.6 cm firm, nonencapsulated
mass covered by loose fibrous tissue; no evidence of asso-
ciated skin tissue was observed. Sectioning of the nodule
revealed a whitish, homogenous cut surface with no evi-
dence of hemorrhage or necrosis. No photographic record
of the gross specimen is available, however, Fig. 1a shows
a low-power histological image of the hematoxylin and
eosin staining of a whole section of the lesion, which
appears to be completely excised with no involvement of
the surgical margins. Microscopic examination at higher
power demonstrated a poorly circumscribed proliferation
of polyhedral cells with abundant granular cytoplasm and
small, uniform, dark nuclei (Fig. 1b). The lesional cells
were present within fibrous connective tissue as nests and
individual cells. Positive staining for S-100 (Fig. 1c),
vimentin (Fig. 1d), neuron-specific enolase (Fig. le), and
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inhibin-A (Fig. 1f) confirmed the diagnosis of a benign
granular cell tumor [3]. At the time of this publication our
patient has no evidence of disease recurrence or any other
surgery-associated complication.

Discussion
This report represents the ninth case of scrotal granular
cell tumor and the second such case in a pediatric
patient. The characteristics of this case and the previ-
ously described cases are summarized in Table 1.
Patients who present to the consult with a nodular
lesion, regardless of location, should receive a very care-
ful physical examination to rule out underlying somatic
and genetic syndromes. After complete surgical excision,
the histological criteria for the identification of malig-
nancy are poorly defined, since cases with only mild aty-
pia have metastasized. However, features that should
raise the possibility of malignancy include a large tumor
size (>5 c¢m), as well as necrosis, spindling, and vesicular
nuclei with large nucleoli [3]. Similar to benign GCT
arising in other parts of the body, benign scrotal GCT
typically present as solitary painless nodules and are suc-
cessfully treated with complete excision. There have

Table 1 Bibliographic summary of granular cell tumors of the scrotum reported in the literature

Case report Age (years) Race Tumors Size (cm) Presentation Treatment Outcome
1 Bryant (1995) [9] 36 White 1 04 Painless nodule Excision Disease-free (6 months)
Present for 1 year
No recent growth
2 Altrnan (1999) [10] 55 Black 2 0.7, 1.1 Painless nodule Excision Disease-free (22 months)
3 Medina Perez (1999) [11] 19 N/A 1 20 Ulcerated skin Excision Disease-free (24 months)
Present for months
4 Menendez Lopez (2001) [12] 38 N/A 1 1.0 Painless nodule Excision N/A
Present for 2 years
5 Craig (2005) [13] 67 Black 1 16 Painless nodule Biopsy, excision  N/A
Present for 2 years
Recent enlargement
6 Godoy (2008) [7] 57 White 1 15 Painless nodule Biopsy, excision Disease-free (6 months)
Present for 35 years
Recent enlargement
7 Sidwell (2008) [14] 6 N/A 1 05 Painless nodule Excision N/A
Present for few months
Recent enlargement
8 Chen (2013) [15] 89 Asian 1 15 Painless nodule Excision N/A
Present for 3 weeks
No recent enlargement
9 Present case 15 Hispanic 1 1.0 Painless nodule Excision Disease-free (1 month)

Present 3—-4 years

No recent enlargement

N/A not available
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been no reported cases of malignant scrotal GCT, but
even so, excision and histologic examination is recom-
mended to confirm a benign diagnosis. Benign GCT are
characterized by ill-defined nodules within dermal and
subcutaneous tissue, typically less than 3 cm. The over-
lying skin frequently demonstrates pseudoepithelioma-
tous hyperplasia, which could not be recognized in our
case since no skin was submitted with the nodular le-
sion. The tumor cells demonstrate nested architecture
separated by fibrous connective tissue septae. Individual
cells are round to polygonal with small dark nuclei sur-
rounded by abundant granular cytoplasm. The cytoplasmic
granularity is attributed to the presence of histiocytes
(CD68-positive) with PAS-D-positive lysosomes [2]. Neural
origin is evidenced by frequent proximity to peripheral
nerves and immunoreactivity to S-100, myelin proteins,
and neuron-specific enolase. Recent studies show that
GCT are also immunoreactive to inhibin, for unknown rea-
sons [1, 4]. Although malignant GCT are defined by their
metastatic behavior, the histologic criteria proposed by
Fanburg-Smith et al. provide some guidance to identify
high-risk cases. The presence of three of the following fea-
tures indicates malignancy: necrosis, spindling, vesicular
nuclei with large nucleoli, increased mitotic activity, high
nuclear to cytoplasmic ratio, and pleomorphism [3]. This
case demonstrated none of the aforementioned features.
Only one prior case of scrotal GCT reported atypical hist-
ology on shave biopsy, but the features of malignancy were
not mentioned in the resection specimen [7]. Appropriate
pathologic examination is of utmost importance to identify
high-risk features, as management differs for benign and
malignant GCT. This is because of the higher recurrence
rate and mortality in the latter, 32 % and 50 %, respectively
[3]. In contrast to benign GCT, malignant GCT tend to in-
filtrate surrounding tissues and should be treated with wide
local excision and regional lymph node dissection. Unfor-
tunately, chemoradiation has not been shown to improve
outcome [8].

Conclusions

This case highlights the importance of excision and
histologic examination of scrotal masses for accurate
diagnosis and appropriate follow-up. GCT of the scro-
tum are rare, and thus far all reported cases have been
benign. Nevertheless, adequate evaluation is advised to
rule out possible malignancy.

Authors’ contributions

SS and AR performed the original histological examination of the specimen.
AR was the major contributor in writing the manuscript. FLR provided
second opinion consultation, took the photographic images, and edited the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Page 4 of 4

Consent

Written informed consent was obtained from the patient’s legal guardian for
publication of this case report and any accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this journal.

Author details

'Department of Pathology, University of Colorado Anschutz Medical Campus,
Aurora, CO 80045, USA. 2Department of Pathology, Denver Health Hospital,
Denver, CO 80204, USA.

Received: 28 October 2015 Accepted: 25 April 2016
Published online: 04 June 2016

References

1. Calonje JE, Brenn T, Lazar AJ, McKee PH. From Connective tissue tumors. In:
McKee's pathology of the skin, vol. 2. 4th ed. Edinburgh: Elsevier, Saunders;
2012. p. 1680-2.

2. Goldblum JR, Folpe AL, Weiss SW. From Benign tumors of peripheral nerves.
In: Goldblum JR, Folpe AL, Weiss SW, editors. Enzinger and Weiss's soft
tissue tumors. 6th ed. Philadelphia: Elsevier Saunders; 2014. p. 784-854.

3. 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(7):779-94.

4. Le BH, Boyer PJ, Lewis JE, Kapadia SB. Granular cell tumor:
immunohistochemical assessment of inhibin-a, protein gene product 9.5,
S100 protein, and Ki-67 proliferative index with clinical correlation. Arch
Pathol Lab Med. 2004;128:771-5.

5. Schrader KA, Nelson TN, De Luca A, Huntsman DG, McGillivray BC. Multiple
granular cell tumors are an associated feature of LEOPARD syndrome
caused by mutation in PTPN11. Clin Genet. 2009;75(2):185-9.

6. Sahn EE, Dunlavey ES, Parsons JL. Multiple cutaneous granular cell
tumors in a child with possible neurofibromatosis. J Am Acad Dermatol.
1997,36:327-30.

7. Godoy G, Mufarrij PW, Hui CT, Torre P, Taneja SS. Granular cell tumor of
scrotum: a rare tumor of the male external genitalia. Urology. 2008;72:716.
e7-9.

8. Wang J, Zhu XZ, Zhang RY. Malignant granular cell tumor: a
clinicopathologic analysis of 10 cases with review of literature. Zhonghua
Bing Li Xue Za Zhi. 2004;33:497-502.

9. Bryant J. Granular cell tumor of penis and scrotum. Urology. 1995;45(2):332-4.

10.  Altman CE, Hamill R, Pujals J. Multiple cutaneous granular cell tumors of the
scrotum. Cutis. 1999;63(2):77-80.

11. Medina Perez M, Valpuesta Fernandez |, Valero Puerta J, Perez MD. Granular
cell tumor of the scrotum with pseudoepitheliomatous hyperplasia. Arch
Esp Urol. 1999,52:169-70.

12. Menendez Lopez V, Osman AG, Lopez AM, Funez LR, Garcia GE. Unusual
localization of granulosa cell tumor. Arch Esp Urol. 2001;54:374-5.

13. Craig E, Rodriguez R, Ruben B. Granular cell tumor of the scrotum. Dermatol
Online J. 2005;11:25.

14.  Sidwell RU, Rouse P, Owen RA, Green JS. Granular cell tumor of the scrotum
in a child with Noonan syndrome. Pediatr Dermatol. 2008;25:341-3.

15. Chen K, Shang H, Lin H, Lee H, Gao H. Granular cell tumor of the scrotum: a
case report and literature review. Indian J Pathol Microbiol. 2013;56:161-2.



	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Consent
	Author details
	References

