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Abstract

Purpose Inguinoscrotal sarcomas are exceedingly rare

tumors. The aim of this study was to enable clinicians an

easy and rapid access to the available information on this

tumor entity.

Methods An updated series of 21 men treated for sarcoma

of the inguinoscrotal region at our institution between 1992

and 2012 was analyzed, and a systematic review of the

literature with meta-analysis of outcome data was per-

formed. The review was focused on demographic data,

survival rates, prognostic factors, sites of relapse and

complete remissions or successful treatments for metastatic

disease.

Results With only 38 %, the proportion of high-grade

tumors in our sample was lower than reported in the lit-

erature and the 10-year relapse-free, disease-specific and

overall survival rates were favorable with 77, 93 and 81 %.

Beside our series, twelve studies including 345 patients

were identified in the literature. The weighed mean 10-year

relapse-free, disease-specific and overall survival rates

were 63, 64 and 50 %. Only in patients with rhabdomyo-

sarcoma, durable control of metastatic disease has been

reported in more than one case (n = 4). Successful treat-

ment in these cases consisted of a combination of complete

surgical resection of metastatic lesions, subsequent che-

motherapy and (optional) radiotherapy.

Conclusions Overall, about two-thirds of inguinoscrotal

sarcomas may be cured. In series with a predominance of

low-grade tumors, the long-term survival rates in com-

pletely excised inguinoscrotal sarcomas may be as favor-

able as in testicular germ cell tumors. Life-long

surveillance is advisable to detect late recurrences.

Keywords Urological neoplasms � Inguinoscrotal �
Testicular � Para-testicular � Sarcoma � Systematic review

of the literature � Survival

Introduction

Although representing the most frequent urological soft

tissue malignancies in adults [1], inguinoscrotal sarcomas

are exceedingly rare. In a multicentric study, eight Italian

institutions collected less than ten cases during a 19-year

period [2]. Due to the rarity of these tumors, only sparse

outcome information is available [1, 3, 4]. Clinicians

interested in treatment and outcome details are confronted

with scattered and heterogeneous reports of small sample

sizes. Finding and reviewing these studies may be difficult

and time-consuming. In this study, we analyzed our

patients with tumors of the inguinoscrotal region treated

during two decades and performed a systematic review of
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the literature with special attention to disease control and

survival rates in order to enable clinicians an easy and rapid

access to the available information on this rare tumor

entity.

Patients and methods

Patient sample

A total of 21 men older than 16 years (range 32–84) who

underwent surgical treatment for primary (n = 19) or

locally recurrent (n = 2) sarcomas of the inguinoscrotal

region at our institution between 1992 and 2012 were

studied. Institutional review board approval was obtained.

The patients were identified by a review of collected his-

topathological reports. The tumor grade (high vs. low) was

assigned according to the Hajdu grading system based on

histopathological type, cellularity, stromal content, necro-

sis, maturation and mitotic activity [5]. The majority of

patients studied have already been subject to two earlier

analyses [6, 7]. No patient was lost to follow-up. Death was

attributed to sarcoma if there was uncontrolled recurrent

disease at the time of death.

Primary treatment consisted of radical excision of the

primary or locally recurrent tumor. After resection of the

primary tumor, four patients received adjuvant radiother-

apy, one retroperitoneal lymph node dissection. Treatment

for recurrent disease was (if necessary repeated) surgical

removal, combined with local radiotherapy. Metastatic

disease was repeatedly removed in one patient partially by

multivisceral resection and adjuvant radiotherapy (high-

grade leiomyosarcoma [7]), treated by radiotherapy

resulting in durable disease control (low-grade myxoid

malignant fibrous histiocytoma [7]) and radiotherapy and

chemotherapy (high-grade rhabdomyosarcoma; the latter

patient died of disease 18 years after removal of the pri-

mary tumor).

Systematic review of the literature

The systematic review of the literature was performed

oriented on criteria suggested by Galfano and Novara [8]

for systematic reviews of randomized trials. Two internet-

based data sources were used: the PubMed database of the

National Institute of Health (website: http://www.ncbi.

nlm.nih.gov/sites/entrez/) and the Web of Knowledge dat-

abases of Thompson Reuters (website: http://apps.

webofknowledge.com). Journal articles were considered

when they fulfilled the following criteria: unselected series

(i.e. not restricted to one entity like rhabdomyosarcoma or

liposarcoma); reporting more than five sarcomas arising in

the inguinoscrotal region in adult males; written in English

language; published in the years 1970–2012 (including

electronic publications ahead of print). Meeting abstracts

and book chapters were not considered. Studies including

patients younger than 16 years or female patients were

excluded, with the exception of studies with tabular patient

data enabling a separate analysis of adult male patients.

The excluded studies were cited in the results section to

ease future search activities by others. When more than one

report analyzing the same patient sample was published,

the most recent one reporting outcome data was included.

The key word combinations and the number of retrieved

articles are shown in Table 1. If headline and abstract were

suggestive of potential fulfilling the search criteria, the full

text version was studied. Finally, the reference sections of

all full text articles cited in this article were reviewed for

possible further suitable studies. Questions relevant for

treatment planning and outcome prediction have been

formulated prior to the literature search. Except from the

separately recorded distribution of histopathological sub-

types, these questions constituted the headlines of the

columns in Tables 2 and 3.

Statistical analysis

Kaplan–Meier method was used to determine overall sur-

vival, whereas competing risk analysis was used to deter-

mine recurrence-free and disease-specific survival both in

our patient sample and in three patient samples reported in

the literature [9, 11, 12] in which analyzable tabular out-

come data were given. Recurrence-free and disease-spe-

cific survival rates after 5 and 10 years were calculated by

subtracting the incidence rates obtained by competing risk

analysis from 100 %. Comparisons of variables were made

with the log rank and the Pepe-Mori tests, respectively. A

meta-analysis of the recurrence-free, disease-specific and

overall survival rates of the single studies was performed

by weighing the corresponding rates by the number of

patients in the beginning of follow-up. The statistical

analyses were performed with the Statistical Analysis

Systems (SAS Institute, Cary, NC) statistical package.

Results

The mean tumor diameter was 6.2 cm (range 1.7–15).

Further demographic data are shown in Table 2. Recur-

rence-free survival, disease-specific survival and overall

survival rates are shown in Fig. 1. None of the investigated

variables (age: below median vs. older, tumor size: below

5 cm vs. greater, subtype: liposarcoma vs. other, grade:

low vs. high, margin status: negative vs. positive, adjuvant

radiotherapy: yes vs. no) were significant predictors of

overall and disease-specific survival in our series.
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The results of the systematic review of the literature are

shown in Tables 2 and 3. Five studies were excluded from the

review because they included pediatric cases [2, 3, 23–25] and

three because they included female patients [26–28]. Two

studies containing pediatric cases but reporting separately

analyzable tabular patient data enabling a separate analysis of

adult sarcomas were included in the review [9, 11]. In one of

these studies [11], beside two pediatric cases, one case of

mesothelioma was excluded from our re-analysis.

The mean (or median) age in the included studies ranged

between 44 and 62 years, the sample sizes between 6 and

156. Three samples from the United States were larger than

the present series: a Surveillance, Epidemiology, and End

Results database query for patients diagnosed with primary

scrotal cancer between 1973 and 2006 (n = 156) [19], one

of the Memorial Sloan Kettering Cancer Center (n = 47)

[1] and one of the M. D. Anderson Cancer Center (n = 32)

[18]. The recruitment periods varied between 7 and

38 years.

All but one study [19] provided histopathological

details. Overall, with 31 % of cases, liposarcoma was the

most common subtype, followed by leiomyosarcoma

(27 %), malignant fibrous histiocytoma (17 %), rhabdo-

myosarcoma (13 %) and other types (12 %). The propor-

tion of high-grade tumors ranged until 100 % and was

lowest in our series (38 %).

Metastatic disease was durably controlled in 10 patients,

at least four of them had rhabdomyosarcoma (three

embryonal subtype and one pleomorphic) [1, 12], one

malignant fibrous histiocytoma, one leiomyosarcoma (our

series; Table 3); in four further cases, no histopathology

details were reported [1, 14].

The sites of recurrence have to be considered with the

qualification that it was not always unequivocally stated

whether patients with local recurrence later developed

distant relapse as well. Local and distant recurrences have

been reported with similar frequency. Of patients with

distant recurrence, less than half had pelvic, abdominal or

retroperitoneal involvement, isolated retroperitoneal

recurrence was an exception (Table 3). The latest relapse

was observed after 132 months, the latest sarcoma-related

death after 216 months. Only one of the studies identified a

prognostic factor (complete resection [1]). The role of

prophylactic retroperitoneal lymph node dissection was

controversially discussed. There were six statements

merely pro-retroperitoneal lymph node dissection [1, 10–

12, 15], two merely contra [14, 18], in four studies a neutral

or no statement was given [9, 13, 17, 19].

Discussion

Although reporting was heterogeneous, satisfactory

information could be derived from the articles identified

by the systematic review of the literature, particularly

from studies providing tabular details on patient histories

[9–12]. Such data presentation enabling later combined

analyses should be encouraged for small reports of rare

diseases.

Identifying prognostic factors in inguinoscrotal sarco-

mas is difficult because of the small sample sizes. The only

reported parameter complete excision [1] is certainly a

presupposition for successful treatment. Although disease

grade has not been identified as prognostic factor, most

likely because of limited statistical power due to small

Table 1 Date of literature review, key word combinations used and

number of retrieved articles in the PubMed and the Web of knowl-

edge databases

Key word

combinations

PubMed database Web of knowledge

databases

Date of

review

Items

retrieved

Date of

review

Items

retrieved

Sarcoma AND

paratesticular

14/12/12 337 27/12/12 200

Sarcoma AND

testicular

14/12/12 1,237 28/12/12 1,243

Sarcoma AND testis 14/12/12 670 29/12/12 909

Sarcoma AND

inguinoscrotala
14/12/12 14 27/12/12 7

Sarcoma AND

spermatic AND cord

14/12/12 370 29/12/12 230

Sarcoma AND

epididymis

14/12/12 109 29/12/12 66

Sarcoma AND

scrotum

18/12/12 232 28/12/12 132

Sarcoma AND scrotal 18/12/12 313 28/12/12 110

a Inguinoscrotal: 3 items retrieved in each database
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Fig. 1 Recurrence-free survival, disease-specific survival (100 %

minus cumulative recurrence-free and disease-specific mortality rates,

respectively; deaths from other non-sarcoma causes were considered

competing events) and overall survival rates in 21 patients with

inguinoscrotal sarcomas
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Table 2 Demographic details and outcome data of the studies identified during systematic review of the literature and of our series with mean

values of weighed recurrence-free, disease-specific and overall survival rates after 5 and 10 years

Authors, year n Time Mean

age

Mean

follow-up

High

gradea

Recurrence-free

survival

Disease-specific

survival

Overall survival Latest

relapse

Latest

disease-

related

death5 years 10 years 5 years 10 years 5 years 10 years

Bhargava

[9]

14 1950–1969 60 34 mo. NA 86 %b NA 92 %b NA 74 %b NA 72 mo. 5 mo.

Sogani et al.

[10]

6 1959–1976 50 30 mo. NA NAc NAc NAc NAc NAc NAc NAc 192 mo.

Blitzer et al.

[11]

7 1940–1977 61 97 mo. 71 %d 34 %b NA 43 %b 43 %b 43 %b 43 %b 72 mo. 60 mo.

Catton et al.

[12]

14e 1958–1987 44 104 mo. 100 %f NA NA 70 %b 55 %b 60 %b 55 %b NA 82 mo.

Rao et al.

[13]

8 1982–1988 46 NAg 62 % NAg NAg NAg NAg NAg NAg NAg NAg

Fagundes

et al. [14]

18 1963–1991 59h 74 mo.h 61 %d 77 % NA NA NA 71 % NA 72 mo. 60 mo.

Berkmen and

Celebioglu

[15]

13 1984–1994 NAi NA NA NA NA NA NA NA NA NA NA

Merimsky

et al. [16]

16 1964–1997 58h NA NA NA NA NA NA NA NA 84 mo. NA

Catton et al.

[17]

14 1988–1995 60h 50 mo.h 57 % 70 %j 47 %j 88 % 67 % NA NA NA 66 mo.

Ballo et al.

[18]

32 1956–1998 54h 119 mo. 81 % 75 % 61 % NA NA 63 % 52 % 132

mo.

NA

Coleman

et al.

[1]k

47 1981–2001 58 51 mo. 62 % NA NA 75 % 55 % NA NA NA 156 mo.

Johnson et al.

[19]l

156 1973–2006 61 NA NA NA NA NA NA 77 % 46 % NA NA

Present

seriesm

21 1992–2012 62 121 mo.n 38 % 85 % 77 % 100 % 93 % 94 % 81 % 97 mo. 216 mo.

Mean

weighed

rates

75 % 63 % 81 % 64 % 74 % 50 %

Range 44–62 30–121 38–100 34–86 47–77 43–100 43–93 43–94 43–81

Follow-up time periods are given in months

mo months, NA information not available in the full text article
a Different grading systems were used
b Calculated from tabular patient data
c Only 1 patient has been observed for 5 years or longer
d Grades II and III
e Primary tumors only
f Grades II–IV, 1 rhabdomyosarcoma without grading information was not considered
g Only 3 patients were followed for longer than 3 months
h Median
i range 18–69 years
j Free of metastatic recurrence
k Earlier report: Russo et al. [20], later report without separate outcome analysis of para-testicular tumors: Dotan et al. [21]
l SEER data, according to information by authors restricted to adult cases, earlier report without outcome analysis: Wright et al. [22]
m Earlier reports: Froehner et al. [6] and Froehner et al. [7]
n Refers to all 21 patients, mean follow-up of the censored patients: 101 months
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sample sizes and—as in our sample—too few observed

events, the great clinical importance of this factor is

underlined by the distinctly favorable outcome of our series

with predominantly low-grade sarcomas (relative 5-year

survival 106 %) resembling that of testicular germ cell

tumors (relative 5-year survival 96 % [29]). Nevertheless,

metastatic disease may occur and was associated with

dismal outcome with few exceptions. Apparently, multi-

modal treatment was most likely successful when meta-

static disease had rhabdomyosarcoma histopathology

(Table 3). Successful treatment regimens for metastatic

adult inguinoscrotal rhabdomyosarcoma consisted of a

Table 3 Details on sites of recurrence and on reported complete remissions or successful treatment of metastatic disease described in the studies

identified during systematic review of the literature and in our series

Authors, year Sites of relapsea Complete remissions or successful treatment of

metastatic disease

Bhargava [9] 3 local None

Sogani et al. [10] 2 local None

Blitzer et al. [11] 1 local, 1 local, abdominal, lung, 1 local,

abdominal, 1 lung

None

Catton et al. [12] 1 local, 1 local and lung, 1 retroperitoneal,

1 retroperitoneal, lung, bone, 2 lungb
2 patients with RMS and one positive retroperitoneal

node remained free of disease after RPLND and

chemotherapy at 76 and 100 months, respectively;

of patients with recurrent disease, only 1 patient

with scrotal recurrence was salvaged (surgery)

Rao et al. [13] NA None

Fagundes et al. [14] 2 local, 2 pelvic, 1 local and distant, 1 lung 2 pelvic recurrences controlled by radiotherapy plus

surgery and radiotherapy, surgery and

chemotherapy, respectively (histopathological

details not reported; not RMS)

Berkmen and Celebioglu [15] NA NA

Merimsky et al. [16] First relapse: 7 local, 6 distant (pelvic, mediastinal,

lungs)

Nonec

Catton et al. [17] 2 local, 4 distant (1 lung, orbit, para-aortic, lung,

chest wall, 1 para-aortic, 1 liver)

Ballo et al. [18] 7 local, 1 local and distant (pelvic and para-aortic

nodes), 1 pelvic nodes and distant (lung, liver), 3

distant only

(lung, liver in 2, lung, liver, bone in 1)

None

Coleman et al. [1] 11 local (2 later developed also distant metastases),

11 distant (retroperitoneum: n = 5, lung: n = 3,

bone: n = 1, liver: n = 1, maxillofacial: n = 1)

4/18 patients with metastases were long-term

survivors; all 4 underwent complete surgical

resection of metastatic lesions (2 retroperitoneal, 2

lung), 3 received adjuvant radiation treatment, two

with embryonal RMS doxorubicin-based

chemotherapy (histopathology of other two

survivors not reported)

Johnson et al. [19] NA NA

Present series 1 local, 3 local and retroperitoneal, 2 of the latter

later developed lung metastases

Pelvic and retroperitoneal disease was controlled by

radiotherapy (n = 1, low-grade myxoid MFH),

local, retroperitoneal and lung recurrence was

repeatedly controlled by surgery and radiotherapy

over more than 8 years, patient was alive without

evidence of active disease at the time of writing

157 months after initial diagnosis (n = 1; high-

grade LMS)

RPLND retroperitoneal lymph node dissection, LMS leiomyosarcoma, RMS rhabdomyosarcoma, MFH malignant fibrous histiocytoma, NA

information not available in the full text article
a Excluding those presenting with metastatic disease
b Primary tumors only
c All patients with systemic relapse died of disease
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combination of complete surgical resection of metastatic

foci with subsequent chemotherapy (in three out of four

cases doxorubicin-based [1, 12]), optionally combined with

radiotherapy [1]. Durable control of metastatic spread of

other inguinoscrotal sarcoma subtypes has been docu-

mented only in single cases not allowing general conclu-

sions. Only a minority of distant disease recurrences were

restricted to areas which may be cleared by retroperitoneal

lymph node dissection (Table 3). It is impossible to esti-

mate whether routine retroperitoneal lymph node dissec-

tion would have been able to prevent these recurrences, in

the majority of cases probably not. In individual cases of

the above-mentioned rhabdomyosarcomas (Table 3),

durable disease control was achieved by retroperitoneal

lymph node dissection with removal of single positive

nodes followed by chemotherapy [12]. These observations

and the general susceptibility of rhabdomyosarcoma to

chemotherapy support routine retroperitoneal lymph node

dissection in this subtype. Altogether, there are still

uncertainties on the role of retroperitoneal lymph node

dissection in inguinoscrotal sarcomas reflected by the

conflicting statements in the studies identified during sys-

tematic literature review.

Considering the histopathological subtypes (most com-

mon subtype liposarcoma followed by leiomyosarcoma and

malignant fibrous histiocytoma) and the age at diagnosis

(Table 2), inguinoscrotal sarcomas had demographic sim-

ilarity with sarcomas of retroperitoneal origin (in a series of

500 cases, the same sequence of the most common sub-

types and a median age of 58 year were observed [30]).

In all studies providing long-term outcome data, disease

recurrences after more than 5 years of follow-up were

observed, once even after more than 10 years [18]. Dis-

ease-related deaths may occur later than 10 years after

diagnosis (Table 2). These data suggest a need for life-long

follow-up in this rare tumor entity.

This study has several limitations. The systematic

review of the literature was restricted to unselected series

of inguinoscrotal sarcomas. Case series of distinct histo-

pathological entities or single case reports were not inclu-

ded. Such types of publications could contain information

on clinical course and treatment that may not be found in

unselected studies, and could, however, introduce a selec-

tion bias by over-reporting of single cases with favorable

outcome. Without access to the original data or the stan-

dard errors of the majority of studies identified by the

systematic literature search, only a weighing of survival

rates by the sample sizes was possible as meta-analysis.

The resulting figures should be interpreted with this qual-

ification. Including relatively old patient series may be

associated with uncertainties in tumor classification, and

the disease management might have differed from con-

temporary standards.

Conclusions

Overall, about two-thirds of inguinoscrotal sarcomas may

be cured. In series with predominance of low-grade tumors,

the long-term survival rates in completely excised ingui-

noscrotal sarcomas may be as favorable as in testicular germ

cell tumors. In individual cases, mainly in rhabdomyosar-

comas, metastatic disease may be controlled by multimodal

treatment. In the latter subtype, prophylactic retroperitoneal

lymph node dissection could be beneficial. Life-long sur-

veillance is advisable to detect late recurrences.
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