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REVIEW
Urooncology

Diagnosis and Management of Intrascrotal Nerve 
Tumors: A Systematic Review of the Literature

ABSTRACT

Scrotal tumors of nerve origin are extremely rare and occur mostly in the extrates-
ticular tissues of scrotum, such as the spermatic cord and epididymis. A systematic 
search of the literature in PubMed, Medline, and Google Scholar databases concern-
ing intrascrotal nerve tumors was performed by 2 independent investigators. The 
systematic search retrieved 45 male adults, with a mean age of included patients at 
43.9 ± 18.8 years. The majority of nerve tumors were extra-testicular (86.7%), and only 
13.3% originated from the testis. Out of that, 51.1% of neoplasms were histologically 
proved as schwannomas, 44.4% as neurofibromatosis, and 4.4% as malignant periph-
eral nerve sheath tumors. The majority of patients presented with atypical symptoms 
such as scrotal swelling (51.1%), while only 4.4% of patients were asymptomatic. 
Ultrasonography is the diagnostic modality of choice (97.2%) for the detection of pri-
mary lesion, while magnetic resonance imaging and computed tomography comprise 
supplementary diagnostic tools. Surgical excision of the mass was the preferred type 
of surgery performed (75.6%), whereas orchiectomy was performed only in 22.2% of 
patients. Intrascrotal tumors of nerve origin are extremely rare neoplasms that pres-
ent mainly in middle-aged males. Increased clinical suspicion is required for accurate 
diagnosis of this rare entity.
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Introduction

Mesenchymal scrotal tumors are extremely rare and occur mostly in the extratesticular 
tissues of scrotum, such as the spermatic cord and epididymis.1 These neoplasms mainly 
include leiomyomas, fibromas, lipomas, hemangiomas, and nerve tumors that are either 
benign or malignant.1 Neurofibromas and schwannomas constitute the most frequently 
reported scrotal mesenchymal tum ors of the nerve.1 These neoplasms usually develop 
in various anatomic locations, especially in organs with abundant nerve supply, such as 
the neck and thorax, while their occurrence in the scrotum is considered extremely rare.2 
Neurofibromas can present either as a solitary mass or as numerous lesions in the context 
of a systematic condition named Neurofibromatosis type 1 (NF1 or Von Recklinghausen's 
disease). Neurofibromatosis type 1 is an autosomal dominant disease characterized by dis-
rupted development of neural crest cells and is associated with the development of various 
malignant neoplasms.3,4 Schwannomas are neuronal tumors that originate from Schwann 
cells. Although, in the majority of cases, schwannomas comprise benign entities, malignant 
transformation of these neoplasms has also been reported.5 Of note, nerve sheath tumors 
require thorough consideration concerning the clinical approach of patients with scrotal 
masses due to their potential for recurrence or malignancy, especially when associated with 
neurofibromatosis type 1.6 Only a few case reports of intrascrotal nerve sheath tumors have 
been reported in the literature, and therefore, their diagnosis mainly relies on the high sus-
picion of the urologist. The aim of the present study was to systematically review the litera-
ture concerning this rare entity and highlight proper management and optimal treatment 
of these neoplasms.
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Material and Methods

This systematic review was performed according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses guide-
lines.7 Two investigators (A.G. and A.Z.) searched independently 
PubMed/Medline and Google Scholar databases for eligible 
articles reporting on testicular, extra-testicular, and intrascrotal 
nerve tumors, especially neurofibromatosis and schwannoma, 
until November 13, 2022. The following keywords combined with 
the terms AND/OR were used for the search strategy: “testicular,” 
“extratesticular,” “intrascrotal,” “neurofibromatosis,” “schwannoma,” 
and “nerve tumor.” Any dispute was resolved by the intervention 
of a senior investigator (I.G.). This systematic review included case 
reports and case series that referred to testicular, extratesticular, and 
intrascrotal nerve tumors in males and were written only in English 
language. However, reviews and systematic reviews were excluded. 
Inaccessible articles, letters to the editor, comments, articles “epub 
ahead of print,” and studies referring to animal reports had to be 
excluded from the systematic review. Studies with no clear diagno-
sis or insufficient data, or articles referring to younger patients were 
excluded. Moreover, an additional search of the references of the 
eligible articles was performed in order to assess potential studies 
following the snowball procedure.

Three investigators (I.G., A.G., and A.Z.) worked independently and 
extracted information from all the studies included in this systematic 
review, using a pre-designed template. Data concerning age, tumor 
location, symptoms, and medical history of the patients was accumu-
lated. The researchers also compiled information regarding physical 
examination, imaging features, histological findings, type of surgery 
undergone, and follow-up.

Statistical Analyses
Numerical variables were presented as mean ± SD (standard devia-
tion) or as median (25%-75% quartiles), in case they were skewed. 
Categorical variables were presented using frequencies and percent-
ages. Patients included in case series were considered as unique case 
reports in order to estimate variables of interest. Several studies did 
not report on all outcomes of interest and therefore relative rates 
were estimated based on available data. No statistical relationship 
between the included variants was tested. Statistical analysis was car-
ried out using IBM Statistical Package for the Social Sciences Statistics 
for Windows, version 24.0 (IBM SPSS Corp., Armonk, NY, USA).

Results

The literature search retrieved 690 studies. After the exclusion of the 
duplicate studies, the record screening, and the snowball procedure, 

only 45 articles, published from 1939 to 2021, met the inclusion crite-
ria and were included in the systematic review. A flow diagram of the 
selection process is depicted in Figure 1.

The selected articles included 45 male adults in total, and the mean 
age of patients with neurotic scrotal tumors was 43.9 ± 18.8 years 
(mean, SD). Out of the included studies, 51.1% (23 cases) of neo-
plasms were histologically proved as schwannomas, 44.4% (20 cases) 
as neurofibromatosis, and 4.4% (2 cases) as malignant peripheral 
nerve sheath tumors. The majority of intrascrotal tumors with neuro-
genic origin were extra-testicular (39, 86.7%), while only in 6 patients 
(13.3%) the primary tumor originated from the testis. Concerning 
anatomic origin, in 35 patients (77.8%), tumor originated from the 
scrotal parenchyma in 3 patients in the testis (6.6%), in 5 patients in 
the spermatic cord (11.1%), in 3 patients in tunica albuginea (6.7%), 
and in 1 patient in the epididymis (2.2%). Interestingly, only 1 patient 
(2.2%) had a medical history of neurofibromatosis type,8 while 48 
patients (97.8%) presented with no history of neurofibromatosis 
syndrome.

The majority of the included patients complained of scrotal swell-
ing (23 patients, 51.1%), while only 2 patients (4.4%) were asymp-
tomatic. Moreover, 15 patients (33.3%) presented with a painless 
lump in the scrotum area, 4 patients (8.9%) with scrotal discomfort, 
and 4 patients (8.9%) with scrotal pain. Other reported symptoms 
included penile pain, disability of erection, and ulceration of the 
scrotum. Detailed clinical manifestations and signs of the included 
patients are demonstrated in Table 1. Out of the available data, the 
mean duration of symptoms was estimated at 31.22 ± 44.4 months. 
Maximum duration of symptoms was estimated at 15 years, while 
only 3 patients presented with acute symptomatology that required 
immediate treatment.

Out of the 36 cases that presented with data o imaging findings, 
ultrasonography (US) was utilized in 35 patients (97.2%) aiming to 
detect the primary lesion, magnetic resonance imaging (MRI) in 6 
patients (16.7%), computed tomography (CT) in 5 patients (12.9%), 
and positron emission tomography-computed tomography in 1 
patient (2.6%). The ultrasound characteristics of intrascrotal nerve 
tumors are summarized in Table 2.

Surgical treatment comprised the optimal therapeutic approach in 
the included patients, and surgical excision of the mass was the pre-
ferred type of surgery (34 patients, 75.6%). Furthermore, orchiectomy 
was performed in 10 patients (22.2%), epididymectomy in 1 patient 
(2.2%), and penectomy in 1 patient (2.2%). Lymph node dissection 
along with orchiectomy was performed in only 1 patient. Patient’s 
survival was reported only in 24 cases, and the follow-up interval 
ranged from 1 month to 72 years among studies. Νο death was 
reported during this follow-up. Finally, malignant transformation of 
the intrascrotal tumor was reported only in 3 cases (8.8%). The epide-
miologic characteristics of the included case reports are summarized 
in Table 3.

Discussion

Tumors of the peripheral nervous system constitute rare entities 
with heterogeneous spectrum of morphological features and bio-
logical potential.9 These neoplasms consist of benign lesions with 
low malignant potential that are curable after mass excision, such 

MAIN POINTS
•	 The majority of scrotal tumors with nerve origin were extra-

testicular (86.7%) and only 13.3% originated from the testis.
•	 51.1% of neoplasms were histologically proved as schwan-

nomas, 44.4% as neurofibromatosis and 4.4% as malignant 
peripheral nerve sheath tumors.

•	 Surgical excision of the mass was the preferred type of surgery 
performed (75.6%)

•	 Orchiectomy was performed only in 22.2% of patients.
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as schwannoma; potentially aggressive benign tumors, such as 
plexiform neurofibroma; and highly malignant neoplasms, such 
as malignant peripheral nerve sheath tumors.9 More specifically, 
Schwannomas constitute benign nerve sheath neoplasms composed 

Figure 1.  Trial flow of this systematic review.

Table 1.  Clinical Manifestations of Intrascrotal Nerve Tumors

Symptoms Patients (n = 43) Percentage
Scrotal swelling 23 51.1%
Painless lump 15 33.3%
Scrotal discomfort 4 8.9%
Scrotal pain 4 8.9%
Tenderness 1 2.2%
Inguinal discomfort 2 4.4%
Scrotal ulceration 1 2.2%
Painful lump 1 2.2%
Penile pain 1 2.2%
Disability of erection 1 2.2%
Asymptomatic 2 4.4%

Table 2.  Imaging Modalities for the Detection of Intrascrotal Nerve 
Tumors

Imaging Modalities Patients (n = 36) Percentage
US 35 97.2%
MRI 6 16.7%
CT 5 12.9%
PET-CT 1 2.6%

CT, computed tomography; MRI, magnetic resonance imaging; PET-CT, positron 
emission tomography-computed tomography; US, ultrasonography.
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of neoplastic Schwann cells. Furthermore, neurofibromas are benign 
tumors that consist of neoplastic Schwann cells that also contain 
various non-neoplastic entities, such as fibroblasts, mast cells, peri-
neurial-like cells, and residual axons. Schwannomas and neurofibro-
matosis are strongly related to the familiar syndromes NF2 and NF1, 
respectively.9 Schwannomas are usually found in the cranial nerves, 
brain, and vestibular branch of the VIII cranial nerve, while neurofi-
bromas are predominantly found cutaneously. Their presence in the 

lower genitourinary tract, and especially in the scrotum area, remains 
extremely rare, and only few case reports have been described in the 
literature.10 To our knowledge, this is the first systematic review con-
cerning nerve tumors of the genitals.

Intrascrotal masses that originate either from the testis or paratestic-
ular tissues, such as scrotal parenchyma, epididymis, and spermatic 
cord, comprise common findings in the male population.11 Although 
testicular lesions are predominantly malignant, paratesticular 
masses are usually benign.12 Tumors commonly seen in the scrotum 
consist of leiomyomas, lipomas, fibromas, and hemagiomas.11 Nerve 
tumors of the intrascrotal area are extremely rare, and only few case 
reports have been reported in the literature. According to our sys-
tematic analysis, the mean age of patients was 43.9 years. The major-
ity of tumors involved the extra-testicular area, while only 13.3% (6 
patients) of the included patients involved the testis.

Patients with nerve tumors of the scrotum usually present with scro-
tal swelling along with a painless palpable mass or other atypical 
clinical manifestations. According to our systematic review, scrotal 
swelling (51.1%), existence of a painless mass (33.3%), and scrotal 
discomfort (8.9%) or pain (8.9%) comprise the most common clinical 
findings of this rare entity. Due to non-specific symptoms of these 
tumors, their diagnosis mainly depends on the clinical suspicion of 
physicians. Of note, the urologist should differentiate primary origin 
of the tumor, testicular or extra-testicular origin, by palpation since it 
affects optimal margins of the surgical excision. In our analysis, in 7 
patients, radical orchiectomy and penectomy were mistakenly per-
formed since these paratesticular tumors did not involve the testis or 
penis. As a result, a more conservative treatment, with solely excision 
of the mass, would be enough in these cases.

Concerning the diagnostic approach of intrascrotal nerve tumors, 
radiologic findings are usually non-specific and pose a diagnostic 
challenge for the physician.13 Ultrasonography can help in the differ-
entiation between solid and cystic tumors, while CT scan may help 
in the better determination of tumor characteristics and its relation 
with the surrounding strictures.13 Magnetic resonance images pro-
vide similar locoregional information as CT but yield better visual-
ization of the primary lesion.13 According to our systematic review, 
US was the most commonly utilized imaging test (97.2%) aiming to 
detect the primary lesion, while MRI and CT were performed in 16.7% 
and 12.9% of included patients, respectively. Despite the advance-
ment of imaging modalities, the identification of scrotal nerve 
tumors remains challenging, and they should be differentiated from 
other clinical entities that could be developed in the intrascrotal area.

Although imaging techniques can aid in the initial identification of 
this pathologic entity, the ultimate diagnosis of these tumors relies 
on histopathological findings and immunohistochemical staining of 
resected specimens.13 Schwannomas usually present with a typical 
histologic pattern, including compact areas (Antoni A) of increased 
cellularity and spindle cells and loose areas (Antoni B) along with 
Verocay bodies.9 In addition, histologic findings of neurofibromas 
usually contain a predominance of Schwann cells embedded in a 
myxoid matrix with amounts of collagen fibers.9 Concerning immu-
nohistochemical staining, both schwannomas and neurofibromas 
are characterized by the expression of S-100 and SOX-10 staining 
markers.8,9 However, in our study, we did not manage to perform a 

Table 3.  Epidemiologic Characteristics of Included Case Reports

Authors
Year of 

Publication
Age of 
Patient Surgery Type of Surgery

Kim et al14 2013 67 Yes Mass excision
Alsunbul et al15 2020 38 Yes Mass excision
Arciola et al16 1985 53 Yes Mass excision
Bergeron et al17 2014 16 Yes Mass excision
Bian et al2 2020 43 Yes Radical orchiectomy
Boto et al18 2015 38 Yes Mass excision
Chan et al13 2007 28 Yes Mass excision and 

partial scrotectomy
Gupta et al6 2010 24 Yes Mass excision
Hosseini et al1 2011 52 Yes Mass excision
Ikari et al19 2010 66 Yes Mass excision
Bhanvadia et al20 2010 32 Yes Mass excision
Issa et al21 1993 77 Yes Mass excision
Kazarian et al3 2021 25 Yes Radical penectomy
Levant et al22 1946 59 Yes Radical orchiectomy
Milathianakis 
et al23

2001 86 Yes Mass excision

Palleschi et al8 2014 52 Yes Mass excision
Pinilla et al24 2009 60 Yes Orchiectomy
Pujani et al25 2017 23 Yes Mass excision
Safak et al5 1992 48 Yes Scrotum removal
Shahid et al26 2014 45 Yes Mass excision
Turkyilmaz et al27 2004 14 Yes Mass excision
Livolsi et al28 1977 23 Yes Radical orciectomy
Mahobia et al29 2018 55 Yes Mass excision
Gkikas et al30 2016 24 Yes Mass excision
Barde et al31 2013 24 Yes Mass excision
Bhide et al32 2019 77 Yes Radical orchiectomy
Mishra et al33 2002 33 Yes Mass excision
Shamsa et al34 2004 57 Yes Radical orchiectomy
Shukla et al35 2017 45 Yes Mass excision
Singal et al36 2012 60 Yes Mass excision
Soyer et al37 2011 12 Yes Mass excision
Yoshimura et al38 1990 41 Yes Mass excision
Mohammed 
et al39

2012 33 Yes Mass excision

Safak et al40 1992 48 Yes Mass excision
Cowen et al41 1957 67 Yes Mass excision
Sighinolfi et al42 2006 79 Yes Radical orchiectomy
Liu et al43 2021 30 Yes Radical orchiectomy
Mahesh et al44 2012 26 Yes Mass excision and 

scrotectomy
Abdullah et al45 2020 59 Yes Mass excision
Chandrashekar 
et al46

2015 32 Yes Mass excision

Fernandez et al47 1987 58 Yes Mass excision
Schulte et al48 1939 49 Yes Radical orchiectomy
Erdemir et al49 2008 45 Yes Mass excision
Razzaghi et al50 1994 20 Yes Mass excision
Santwani et al20 2010 32 Yes Mass excision
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systematic record of staining markers for these entities due to the 
heterogeneity of included studies in staining techniques along with 
a restricted number of included cases that presented their immuno-
histochemical findings.

Surgical operations, either resection of the tumor or more radi-
cal surgical procedures, constitute the mainstay of treatment for 
intra-scrotal nerve tumors.13 The extent of surgical resection mainly 
depends on whether the mass involves the testis. In the majority 
of nerve tumors without testicular involvement, surgical resection 
of the mass with preservation of the testis comprises the optimal 
surgical approach. However, in our study, in 13.33% of the included 
cases without testis involvement, testicular resection was mistak-
enly performed. Of note, if the mass involves surrounding organs, 
radical tumor excision along with involved organ resection are con-
sidered mandatory. In our systematic review, resection of testis was 
performed in all cases of testicular involvement. Radical excision of 
the tumor is considered mandatory due to the possibility of malig-
nant transformation or the malignant nature of the tumor. In our 
systematic analyses, 4.4% of included tumors were malignant, while 
in 8.8% of included cases, malignant degeneration of an initially 
benign tumor was found.

To the best of our knowledge, this is the first systematic review of 
the literature concerning epidemiology, clinical appearance, diag-
nostic approach, and therapeutic management of intrascrotal nerve 
tumors. Due to the scarcity of these tumors, extended eligibility cri-
teria were used to include all types of nerve tumors developed in the 
scrotum of adult patients. However, our systematic analysis is subject 
to certain limitations. Our study included only case reports and case 
series with sufficient data, whose credibility mainly depends on accu-
rate recordkeeping. In addition, the heterogeneity among institu-
tions concerning surgical approaches and recordkeeping definitely 
affects outcomes and time-to-event analysis.

Conclusion

Intrascrotal tumors of nerve origin are extremely rare neoplasms that 
are present mainly in middle-aged males and are not associated with 
a medical history of NF1. These tumors usually present with scrotal 
swelling along with other atypical symptoms, constituting a diag-
nostic challenge for physicians. The final diagnosis is confirmed by 
immunohistochemical staining along with specific histological evi-
dence. Surgical resection of the malignancy, either with local excision 
or more radical procedures, constitutes the mainstay of treatment. 
Increased clinical suspicion is necessary for accurate diagnosis of this 
rare entity.
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