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Abstract
Spermatic cord leiomyosarcomas (LMSs) are rare tu-
mors which may cause significant morbidity and mor-
tality if inadequately diagnosed or treated. We report 
a case of a paratesticular LMS in a 60-year-old man 
who presented with a right scrotal mass. The patient 
was evaluated by scrotal ultrasound and computed to-
mography of the abdomen and pelvis (including scans 
of the scrotum), which revealed a large extratesticu-
lar mass. The lesion proved to be malignant and the 
patient underwent radical orchiectomy with high cord 
ligation. To improve the assignment of this lesion, we 
further analyze the imaging features of LMS and corre-
late them with pathologic findings.
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INTRODUCTION
Leiomyosarcoma (LMS) accounts for 5%-10% of  soft 
tissue sarcomas. However, LMS of  the spermatic cord 
is rare and only approximately 110 cases have been re-
ported in the literature so far[1]. The spermatic cord is the 
most common site of  extratesticular neoplasia but only 
30% of  them are malignant, 90% of  which are sarco-
mas. Approximately 10% of  paratesticular sarcomas are 
LMSs[2]. This type of  lesion is reported in all age groups 
but is mostly diagnosed in the 6th decade[3]. A case of  
LMS is presented with description of  its imaging features 
[ultrasound (U/S), computed tomography (CT)].

CASE REPORT
A 60 year-old male presented at the outpatient clinic with 
a right hydrocele and a small right scrotal lump, 4 mo af-
ter having had a mesh repair of  bilateral inguinal hernias 
and mesh repair of  an incisional midline hernia. Further 
work up was recommended during the consultation but 
the patient did not comply. Eighteen months later he pre-
sented once more at the outpatient clinic with a slightly 
painful, firm and obviously larger than previously right 
scrotal mass. The patient denied any lower urinary tract 
symptoms. On physical examination a firm, lobulated 
mass was palpated in the right hemiscrotum extending 
proximal up to a few centimeters from the right external 
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inguinal ring. The right spermatic cord was thick and 
hard on palpation. Recurrence of  the right inguinal her-
nia with mass migration into the scrotum was excluded 
clinically. Right inguinal lymph nodes were palpated, but 
they were soft, painless and mobile.

Scrotal ultrasound was performed using a 10 MHz 
linear transducer and a 4 MHz convex transducer, reveal-
ing a large mass of  mixed echogenicity with calcifications, 
measuring approximately 10 cm × 5 cm × 8 cm, located 
posterior-superiorly to the right testis (Figure 1A). The 
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Figure 1  Leiomyosarcoma. A: Extratesticular mass located posterior-superiorly to the right testis; B: Large mass of heterogenous echotexture located posterior-
superiorly to the testis without obvious signs of infiltration; C: Presence of calcifications and hypoechoic areas - hydrocele (use of convex probe due to the size of the 
mass); D: Colour Doppler image revealing vascularity within the tumour; E: Thickening of the spermatic cord in the inguinal canal; F: Thickening of the spermatic cord 
and dilated vessels present; G: Mass within the right hemiscrotum with irregular, mostly peripheral vascularity; H: Surgical specimen.
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mass was depicted in close proximity to the testis, without 
obvious signs of  infiltration (Figure 1B and C). Colour 
Doppler revealed increased, mostly peripheral, irregular 
vascularity (Figure 1D), as well as dilatation and conges-
tion of  the vessels within the spermatic cord. The right 
testis had normal dimensions, echotexture and vascular-
ity. It was impossible to visualize the right epididymis. 
A significant complex hydrocele was also present. The 
examination was further expanded into the inguinal canal, 
to exclude a possible groin hernia. There were no signs 
of  hernia; the walls of  the ductus deferens, however, were 
thick in comparison to the left side (Figure 1E). The wall 
of  the right hemiscrotum was also thick. A few inguinal 
lymph nodes were detected, without signs of  inflamma-
tion or infiltration. The findings of  the left hemiscrotum 
were unremarkable. Even though the extratesticular loca-
tion of  the mass was indicative of  a benign etiology, the 
irregularity of  the vascularity along with the inability to 
depict the epididymis led us to the admission of  the pa-
tient for further investigation.

All laboratory examinations were within normal limits, 
including α-fetoprotein and β-human chorionic gonado-
tropin (β-HCG). Plain chest X-ray was normal. A CT scan 
of  the abdomen and the pelvis with intravenous contrast 
material was performed and the scrotum was also includ-
ed. The right spermatic cord was edematous with dilated 
vessels along its course (Figure 1F). A mass with a greater 
diameter of  approximately 10 cm was located in the right 
hemiscrotum, with peripheral enhancement after intra ve-

nous injection of  contrast material (Figure 1G). Soft tissue 
densities (HU 20-65), which did not imply the presence 
of  fat, were detected throughout the mass. A few inguinal 
lymph nodes were depicted but without suspicious char-
acteristics of  infiltration. No para-aortic or pelvic lymph 
nodes were detected. There was no evidence of  other 
pathologic conditions. Malignancy was confirmed by a 
core biopsy.

A transinguinal right radical orchiectomy was carried 
out with high cord ligation. Two right inguinal lymph 
nodes were sampled. The patient’s post-operative course 
was uneventful. 

Macroscopically, a firm, solid, grey-white tumor mea-
suring 12 cm × 9.5 cm × 6 cm involved the right spermat-
ic cord, displacing the testicle inferiorly, without invading 
it (Figure 1H). The right epididymis was not recognized. 
Seven neoplastic lesions along the spermatic cord with un-
defined borders were noted with diameters up to 2.5 cm. 

Microscopically, an adequate degree of  cellular and 
nuclear atypia as well as pleomorphism were revealed. In 
addition to that, multiple mitoses and widespread, coagu-
lant necrotic areas were seen. Immunohistochemical stain 
results were: desmin (+), specific muscle actin (a-SMA) 
(+), CD68 (+), myogenic differentiation 1 (MyoD1) (+), 
Caldesmon (-) (Figure 2A-D). The findings were compat-
ible with the diagnosis of  a highly malignant, grade Ⅲ 
leiomyosarcoma of  low differentiation. Other pathological 
findings concerning extension of  the mass included mul-
tiple neoplastic emboli in the tumor periphery, infiltration 
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Figure 2  Pathological evidence of spermatic cord leiomyosarcoma. A: A fascicular growth pattern of spindle neoplastic cells is evident, which is highly indicative 
of leiomyosarcoma; B: A high degree of atypia and cellular pleomorphism is noticed on the above picture; C: Positivity for desmin is shown; D: Positivity for specific 
muscle actin is shown.



of  the vessel walls and absence of  testicular or tunica in-
filtration. The sampled lymph nodes were not infiltrated.

Chest CT was performed after the pathological di-
agnosis was established and revealed multiple nodules 
throughout the parenchyma of  the lungs, compatible with 
secondary deposits. It was not carried out immediately 
after malignancy was diagnosed by core biopsy, because 
it would not have changed the surgical plan. The opera-
tion could not have been avoided because the patient was 
symptomatic and the mass was locally advanced. Moreo-
ver, the operation aimed at controlling local disease, 
regardless secondary lung depositions. Nevertheless, due 
to the rarity of  the disease, there were not sufficient data 
and clear guidelines regarding the surgical management 
of  these tumors in relation to the stage.

Two courses of  adjuvant chemotherapy were admin-
istered (doxorubicin hydrochloride, trabectedin), after 
which progressive disease was still detected on chest 
CT. A second line of  chemotherapy (dacarbazine, cyclo-
phosphamide, vincristine sulfate) was administered and 
the metastatic disease showed evidence of  remission in 
follow up CT after the third course (approximately 6 mo 
after the operation). By the end of  the sixth course of  
the second line of  chemotherapy, however, progressive 
disease was detected (increase of  the size and number of  
secondary lung depositions, as well as a block of  external 
iliac lymph nodes). Chemotherapy was switched to pacli-
taxel and gemcitabine, which is currently administered to 
the patient (9 mo after the operation).

DISCUSSION
Malignant neoplasms of  non testicular origin located in 
the scrotum are uncommon and are usually sarcomas. In 
a series of  1583 adult soft tissue sarcomas at the Memo-
rial Sloan-Kettering Cancer Center, 43 were urological 
and 14 (0.8%) were paratesticular (5 rhabdomyosarcoma, 
4 leiomyosarcoma, 3 liposarcoma, 1 malignant fibrous 
histiocytoma and 1 undifferentiated sarcoma)[4]. One of  
the largest series of  solid extratesticular masses in litera-
ture with 91 patients included, all of  whom underwent 
surgical resection, reports an overall malignancy rate of  
3%[5]. However, another series of  19 patients with ex-
tratesticular masses evaluated with scrotal U/S, reports 
a malignancy rate of  16%, with a limitation of  selection 
bias[6]. Even though a few reviews of  a small number of  
series are available, LMS seems to be the second most 
common histological variety following liposarcoma, with 
a peak incidence in the sixth decade[7]. Most patients pres-
ent with a painless or slightly painful mass in the scrotum 
as our patient did. Only one case was reported where the 
mass was extremely painful and this was related to over-
production of  β-HCG[8].

LMS is the result of  neoplastic transformation of  
smooth muscle cells or multi-potential mesenchymal cells 
in various sites of  the body. Its behavior is related to the 
site, histological grade of  the lesion and the presence of  
nodal or distant metastases. It is subdivided topographi-

cally into 3 groups: LMS of  the deep soft tissue, LMS of  
the cutaneous and subcutaneous tissue and LMS of  vas-
cular origin. According to the American Joint Committee 
on Cancer Staging System, paratesticular sarcomas should 
belong to the deep subtype[9].

Paratesticular LMS originates from the spermatic cord, 
the scrotum (testicular tunica, dartos muscle and scrotal 
subcutis) or the epididymis. The most common type arises 
from undifferentiated mesenchymal cells of  the cremas-
teric muscle and vas deferens. The epididymal form is less 
frequent and arises from the smooth muscle surrounding 
the basement membrane of  the epididymis canal. The 
dartous layer is the origin of  the scrotal types. The first 
two aforementioned types drain into the retroperitoneal 
lymph nodes in contrast with the last type, which drains 
into the inguinal, external and internal iliac nodes[10,11].

Grading of  paratesticular LMS is based on the evalua-
tion of  the number of  mitoses (the mean number of  mi-
toses in 5 HPF [high power field] in a part of  tumor with 
the highest mitosis rate and cellularity), the percentage 
of  necrosis and the severity of  nuclear pleomorphism[3]. 
This LMS was classified grade Ⅲ due to its multiple 
necrosis, widespread necrotic areas nuclear atypia and 
nuclear pleomorphism. 

Radical orchiectomy is the cornerstone of  treatment 
in the management of  this neoplasm, but the reported 
survival rates indicate the need for additional treat-
ment[3,9]. It is important to note that negative histological 
margins are particularly hard to achieve during primary 
surgery[10]. Comprehension of  the pattern of  spread is 
essential, but this task is difficult by the rare occurrence 
of  this disease. The most common means of  dissemi-
nation are by regional lymph nodes spread (external, 
common iliac, hypogastric and retroperitoneal lymph 
nodes), haematogenous metastases (most commonly to 
the lungs) and by local extension (local infiltration of  the 
scrotum, inguinal canal or pelvis, along the pathway of  
vas deferens)[11]. Involvement of  the anterior abdominal 
wall is also possible[12]. In 1966, Kyle stated that the ratio 
of  haematogenous to lymphatic spread is 3:1[13]. Further 
series suggested that lymph node dissection (especially 
retroperitoneal) should not be performed unless enlarged 
lymph nodes are encountered on CT scans or palpated 
during surgery[13,14].

Even though the study of  a rare disease treated over 
several decades contains inherent biases that makes firm 
conclusions difficult to draw, the results of  several studies 
suggest that adjuvant radiation, following radical orchiec-
tomy, may control local microscopic disease and reduce 
the risk of  locoregional relapse[10]. At present the role of  
chemotherapy remains controversial and restricted to the 
presence of  metastatic disease[7].

In this case report, ultrasound examination of  the 
patient revealed a heterogeneous mass, with calcifications 
and hypoechoic to anechoic areas, with irregular, mostly 
peripheral vascularity overtaking the right hemiscrotum, 
pressing the testicle inferiorly, without obviously obscuring 
its borders. It was impossible to depict the right epididy-
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mis. The majority of  the LMSs described in the literature 
are heterogeneous lesions like the aforementioned[6,11,15,16] 

although some LMSs appear to be hypoechoic[8,14]. Calci-
fications are not mentioned in the majority of  the cases 
described[1,2,6,8,11,14-16]. Colour Doppler ultrasonography 
shows either minimal[8], or increased vascularity[11,16]. The 
appearance is mostly related to the size of  the lesion and 
the differentiation of  the mesenchymal components[16]. 
This mass appears to be the largest LMS ever to have been 
reported in literature until now, with a maximum diameter 
of  12 cm. LMSs described until now ranged in size from 2-9 
cm with a mean of  5 cm[8,17]. CT scan was not performed 
for the evaluation of  the lesion itself, but in order to esti-
mate the extent of  disease, since the mass was suspected 
to be malignant. The only relevant bibliographic references 
besides staging concern the exclusion of  the extension of  
retroperitoneal sarcoma into the scrotum[12]. A non-homo-
geneous mass with irregular, peripheral contrast enhance-
ment and HU between 20 and 65, indicative of  cystic, solid 
and calcified areas were found. A thickened and edematous 
spermatic cord with distended vessels was also depicted. 
The above CT findings parallel the sonographic ones. In 
addition to that, absence of  areas with negative HU ex-
cluded the presence of  fat within the lesion.

The afore-mentioned are pathologically correlated 
to necrotic areas within the tumor (cystic areas), infiltra-
tion of  the epididymis (epididymis not visualized), origin 
from the spermatic cord (high position of  the lesion 
within the scrotum), absence of  testicular infiltration 
(definite testicular borders), neoplastic lesions within the 
spermatic cord (thick and edematous appearance) and in-
filtration of  the vessels (vessel distention within the cord) 
(Table 1).

Even though there are circumstances where MR imag-
ing is very helpful in the assessment of  the scrotum, since 
it is far more specific than U/S (depiction of  lipomas, 
fibrous pseudotumors, polyorchidism), it was considered 
that it would not limit the aforementioned differential di-
agnosis[18] or change the surgical procedure.

Although the ultrasound findings alone should have 
raised the probability of  malignancy, the differential di-
agnosis of  the extratesticular lesions in general is not so 
limited. Apart from purely cystic extratesticular lesions 

(epididymal cyst, scrotal tunica cyst) most of  the solid 
lesions, either benign (adenoid tumor, papillary epididy-
mal cystadenoma, fibrous pseudotumor, inguinoscrotal 
hernia, lipoma, leiomyoma) or malignant (rhabdomyo-
sarcoma, liposarcoma, leiomyosarcoma, mesothelioma), 
frequently have overlapping characteristics, making it ex-
tremely difficult to exclude malignancy[18,19]. Considering 
the above imaging features the mass was more compat-
ible with a leiomyosarcoma (exclusion of  rhabdomyosar-
coma due to the age of  the patient), even though the di-
agnosis of  a benign leiomyoma or a fibrous pseudotumor 
could not be completely excluded[18-20].

In conclusion, dealing with an extratesticular lesion 
can be confusing and troublesome, especially when a 
young patient is involved. Malignant extratesticular tu-
mors are rare, but even if  the malignancy rate of  these 
lesions is much lower than that of  the intratesticular 
masses, it is high enough to be of  concern. Sonogra-
phy should be the initial imaging modality since it can 
determine the origin of  the lesion and even though the 
imaging characteristics are not adequate to reach a single 
diagnosis, the heterogeneous appearance along with the 
irregular, often increased vascularity of  the tumor may 
allow the diagnosis of  a sarcoma. Correlation with case 
history of  the patients and CT/MR findings can further 
limit the differential diagnosis and lead to a better man-
agement of  the patient. 
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