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ABSTRACT
In this article, we discuss benign and malignant spermatic cord tumors. 

We attempted to compile this rare group of diseases by reviewing the international literature.

Tumors of the spermatic cord are found very rarely. However, it is important to be aware of their occurrence, as 

they can cause a protrusion in the inguinal area. They are usually misdiagnosed as an inguinal hernia. 

The most common tumors in this area are benign — usually they are lipomas. In 20–70% of cases, adipose 

tumors accompany an inguinal hernia. Therefore, they should be kept in mind whenever a patient presents 

with symptoms of herniation in the inguinal region. Tumors of the spermatic cord may also involve the scrotum 

and manifest themselves as testicular hydrocele. Such a tumor is, for example, aggressive angiomyxoma. It is 

a locally malignant tumor that tends to infiltrate and compress the surrounding tissues but does not tend to give 

metastasis, therefore according to the WHO classification it is a benign tumor.

However, malignant tumors such as rhabdomyosarcoma, which is the most common malignant neoplasm of 

testicular appendages, can also be located in the spermatic cord. The second most common soft tissue sar-

coma is leiomyosarcoma, with poor  initial prognosis, or metastases of malignant tumors from other organs, e.g. 

renal adenocarcinoma.

As the prognosis for malignant tumors of the spermatic cord is generally dependent on the stage at the time of 

diagnosis, oncological vigilance and early diagnosis allow for faster detection of these tumors, which may improve 

the prognosis of patients with tumors in this location.
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Introduction

Tumors of the spermatic cord are a rare heteroge-
neous group of diseases. They are usually benign le-
sions. However, in the minority of cases, malignant 
neoplasms and metastases of the neoplastic process 
from another location, such as metastases of renal 
adenocarcinoma, may also occur within the spermatic 
cord [1]. 

Non-malignant tumors of the spermatic cord include 
lipoma, leiomyoma, rhabdomyoma, cellular angiofi-
broma, haemangioma, and aggressive angiomyxoma [2]. 

Malignant tumors of the spermatic cord are very 
rarely described in the literature. 

Malignant lesions originating from adipose tissue 
and involving the spermatic cord are well-differentiated 
liposarcoma, dedifferentiated liposarcoma, myxoid lipo- 
sarcoma, and pleomorphic liposarcoma. A very rare 
tumor of the spermatic cord originating from smooth 
muscle tissue that can also spread to the spermatic cord 
is leiomyosarcoma [2, 3]. 

The spermatic cord may also be affected by tumors 
such as rhabdomyosarcoma, desmoplastic small round 
cell tumor, and metastatic tumors [2, 3].
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Benign tumors of the spermatic cord

Lipoma

Lipomas of the spermatic cord are the most common 
benign tumors in the inguinal canal [4–6]. The incidence 
of spermatic cord lipoma (without a hernia sac) is 1–8% 
[7]. A spermatic cord lipoma usually accompanies an 
inguinal hernia (20–70% of cases with or without a her-
nia sac) [8–10]. These tumors may increase the size 
of the inguinal hernia and be misdiagnosed as just an 
inguinal hernia [8–10]. They are often diagnosed during 
hernioplasty [8]. A spermatic cord lipoma is usually lo-
cated deep in the testicular levator muscle and fascia [6]. 

This tumor is a pre-peritoneal adipose tissue that 
shows communication with the spermatic cord. This fat 
merges with the fatty layer within the internal seminal 
fascia [11, 12]. This is not a true lipoma, which is a be-
nign tumor of adipocytes confined to the inguinal canal 
and showing no connection to the retroperitoneal fat 
[11]. However, the term “lipoma spermatic cord” has 
become entrenched in clinical terminology and is still 
used. The term “true” adiposity can only be applied 
to adipomas that are confined to the inguinal canal 
and show no continuity with pre- or retroperitoneal 
fat [4–6].

Spermatic cord lipomas usually cause typical symp-
toms like an inguinal hernia i.e. bulging and pain, so it 
is recommended that they be treated in the same way 
as an inguinal hernia [8, 13]. They should also always be 
clinically suspected when patients report groin pain in 
the absence of a bulge in the inguinal region [8].

Ultrasonography (USG) is usually able to detect 
spermatic cord lipoma. A lipoma on ultrasound is vis-
ible as a hyperechoic mass [14]. In doubtful situations, 
computed tomography (CT) or magnetic resonance 
imaging (MRI) are recommended [15, 16].

Leiomyoma

Leiomyoma is a benign smooth muscle tumor. This 
tumor can occur in almost any organ but is most com-
monly described in the uterus [17, 18]. 

A review of the literature has so far described single 
cases of leiomyoma in the genitourinary system — usu-
ally in the bladder, epididymis, prostate, testis, and penis 
[19–24]. Leiomyoma of the spermatic cord is very rare. 
Since 1949, only three cases of this tumor in the sper-
matic cord have been described in the literature.

Based on the cases described, it usually manifests 
as a protrusion mimicking an inguinal hernia with or 
without scrotal involvement [25]. The authors of these 
articles recommend that the treatment of leiomyomas 
should be individual, but once the lesion has been re-
sected, treatment such as that of an inguinal hernia is 
recommended [25].

Rhabdomyoma

A rhabdomyoma is a benign tumor that accounts for 
only 2% of all tumors arising from striated muscle [1]. 
This tumor very rarely affects the spermatic cord. To 
date, two cases of rhabdomyoma of the spermatic cord 
have been described [26, 27]. One of these cases was 
a 67-year-old man with an adult-type subtype. In this 
patient, the tumor originated from the testicular levator 
muscle. Seven years later, a case study on a 28-year-old 
man with rhabdomyoma of the spermatic cord was 
published [27], and so far no further cases have been 
described. 

In general, rhabdomyomas are slowly growing 
tumors with a low tendency to recur after radical exci-
sion [26].

Cellular angiofibroma

Cellular angiofibroma in men can occur in the spermat-
ic cord (vas deferens) but can also involve the epididymis, 
the vaginal sheath, and the inguinal region and scrotum 
[28]. It is a benign mesenchymal tumor that lacks dif-
ferentiation into smooth muscle, nerves, epithelium, 
and myoepithelium [29, 30]. 

It is usually characterized by a benign course with 
slow growth and no tendency to metastasize [31]. 
However, this tumor may recur. It is often misdiagnosed 
as an inguinal hernia [32]. 

For the treatment of cellular angiofibroma of 
the spermatic cord and if the tumor involves other 
perinuclear structures during resection of the lesion, 
testis-sparing methods are recommended [32].

Hemangioma

Hemangioma is a very rare benign tumor of the sper-
matic cord. It is characterized by slow growth. [33]. This 
tumor is usually localized in the inguinal region and scro-
tum [34]. Since 2009, several cases of anastomosing 
hemangioma of the spermatic cord have been described 
[35]. This is a rare subtype of spermatic cord heman-
gioma. Usually, this tumor is localized in the kidney 
[36–38]. It is a tumor that is characterized by a benign 
course [35, 39, 40], but it tends to recur. Nevertheless, 
isolated cases of anastomosing hemangioma and metas-
tasis have been described in the literature. This tumor 
presents diagnostic difficulties as it shares many features 
with malignant sarcomas [41]. 

Symptoms of spermatic cord hemangioma are 
usually pain at the tumor site, a palpable protrusion, 
and sometimes hematuria is also found. On ultrasound 
diagnosis, anastomosing hemangioma is usually a hy-
poechoic or anechoic cystic lesion [36, 37]. It may also 
show increased marginal ascularization with the use of 
Doppler techniques [38]. In contrast, on CT anastomo-
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sing hemangioma is seen as a hyperdense lesion with 
hypodense structures visible in the central part. The le-
sion on CT may undergo peripheral enhancement after 
a shadowing agent administration [39]. On MRI, anasto-
mosing hemangiomas tend to be hypointense on T1WI 
and hyperintense on T2WI and DWI. Additionally, 
the tumor may undergo peripheral shadowing agent 
enhancement in the arterial phase and show central 
component enhancement in the venous phase [42]. 

Surgical resection of the tumor is recommended for 
the treatment of urogenital anastomosing hemangioma. 
In doubtful cases, some authors recommend orchidec-
tomy. In contrast, other authors recommend a biopsy 
of the lesion before performing a radical resection with 
or without orchidectomy. However, this examination 
can be challenging, especially when the tumor shows 
a heterogeneous histological structure [43].

Aggressive angiomyxoma 

It is a locally aggressive tumour characterised by slow 
growth. Histologically, it is benign in nature. The local 
malignancy of this lesion is that the tumour can infiltrate 
and compress the surrounding tissues. It shows a ten-
dency to recur and expresses to hormone receptors. The 
literature reports that this tumor does not metastasize 
[44, 45]. Eight cases of the localization of this tumor  
in the spermatic cord have been described to date in the in-
ternational literature [44, 45]. This tumor usually presents 
with enlargement of one-half of the scrotum on the tumor 
side. It may also imitate a testicular hydrocele. Intra- 
operatively, a gelatinous mass is found adjacent to the tes-
tis, extending into the spermatic cord. Treatment recom-
mends resection of the lesion with testicular sparing [44].

Malignant tumors of the spermatic cord 

Liposarcoma 

Liposarcoma is the most common soft tissue sar-
coma. This tumor accounts for 9.8–18% of soft tissue 
sarcomas. The peak incidence of this tumor is between 
40 and 60 years of age. The incidence of this tumor in 
the scrotum is 3.6%, while in the spermatic cord, the tu-
mor is located with a frequency of 76%. Other locations 
include the testicular membrane (20%) and epididymis 
(4%) [46]. 

According to the World Health Organisation (WHO) 
classification [2], there are several subtypes of adeno-
sarcoma: well-differentiated liposarcoma, dedifferenti-
ated liposarcoma, myxoid liposarcoma, pleomorphic  
liposarcoma.

A symptom of liposarcoma may be a painless tumor of 
the inguinal or scrotal region. On physical examination,  

a hard, non-painful tumor is palpable [46]. A well- 
-differentiated liposarcoma requires confirmation  
of MDM2 amplification during diagnosis [47]. De-
differentiated liposarcoma and well-differentiated lipo-
sarcoma share amplifications in the chromosomal region 
12q13-15. These amplifications involve MDM2 (100%) 
and often CDK4 (90%).These amplifications can be 
detected by fluorescence in situ hybridization (FISH), 
which is now recognized as the standard for differential 
diagnosis [48, 49]. However, FISH requires specific 
equipment that is only available in specialized cent-
ers. Therefore, immunohistochemistry (IHC) can be 
used as an easier method in application and avail-
ability [50].

In general, the treatment of liposarcoma depends 
on the stage of the tumor and histological type. As is 
well known, soft tissue sarcomas have a high tendency 
to recur even after previous resection [3]. Generally, 
surgical resection of the tumor is the primary method of 
treatment, but this is not always possible and sometimes, 
even if performed, is insufficient due to local recurrence 
[51]. Usually, the efficacy of adjuvant chemotherapy 
(CTH) and radiotherapy (RTH) is low. Single reports 
have described recurrences more than 10 years after 
tumor resection, so long-term careful follow-up of 
the patient after treatment is required [46].

The prognosis In liposarcoma for all sites is depend-
ent on tumor histology. Well-differentiated liposarcoma 
and myxoid liposarcoma have a better prognosis than 
other histological subtypes of this tumor. 

According to the literature, 5-year survival in well-
-differentiated liposarcoma is approximately 85%, in 
the myxoid subtype it is 77% and in other subtypes of 
this tumor, it is 20% [52]. 

However, liposarcomas can undergo differentiation. 
They may most commonly  differentiate approximately 
7.7 years after the diagnosis of the well-differentiated 
type. When a liposarcoma differentiates, 5-year survival 
drops to 28%. Differentiation occurs most commonly in 
recurrent tumor metastases [53, 54].

Leiomyosarcoma

Leiomyosarcoma of the spermatic cord is a rare 
malignant tumor of this region. However, a review of 
the literature suggests that 75% of soft tissue sarcomas 
in men originate from the spermatic cord [5]. Usually, 
leiomyosarcoma of the spermatic cord originates from 
its distal segment. 

Leiomyosarcoma of the spermatic cord may imitate 
an incarcerated inguinal hernia. In addition, it can be 
confused with an epididymal cyst, a lipoma spermatic 
cord, and epididymo-orchitis. The clinical presenta-
tion of this neoplasm is usually vague and atypical. 
The patient may report the presence of a palpable 
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painless mass in the groin and scrotal region [55]. The 
peak incidence is between 50 and 60 years of age [56]. 
Leiomyosarcoma of the spermatic cord is the second 
most common soft tissue sarcoma. 

To date, 113 cases of leiomyosarcoma of the sper-
matic cord have been described worldwide [57]. 

The neoplasm spreads in three ways, through lo-
cal-regional, hematogenous, and lymphatic routes. Local 
spread is the most common. Hematogenous spread 
generally involves the liver and lungs while lymphatic 
spread involves the external iliac, subcostal, paraaortic 
and common iliac nodes [58].

Ultrasound and CT are helpful in the diagnosis, but 
the final diagnosis is based on histopathology and im-
munohistochemistry [55].

Due to its rarity, there is no official position on 
how to treat this tumor [56]. Orchidectomy with exci-
sion of the spermatic cord up to the deep inguinal ring 
is recommended when the tumor is resectable [57]. 
Local recurrence is estimated to occur in 30–50% of 
cases [59]. In the literature, recurrence of this tumor 
has been described even 15 years after the initial di-
agnosis [60]. 

There is also no official position as to the use of 
RTH. Some authors advocate the use of adjuvant 
radiotherapy after orchidectomy to reduce local recur-
rence [61].

Chemotherapy is often used when metastases are 
present [56]. In contrast, lymphadenectomy of the sur-
rounding lymph nodes is only recommended if they are 
enlarged. The overall prognosis in leiomyosarcoma, at 
any location, is poor.

Rhabdomyosarcoma

 Rhabdomyosarcoma is a rare malignant tumor that 
can also occur in the spermatic cord. To date, 62 cases of 
this neoplasm in the spermatic cord have been described 
[62, 63]. Rhabdomyosarcoma is the most common malig-
nant neoplasm of the testicular appendages in patients 
aged 7 to 36 years, and its peak incidence is in the first 
two decades of life [64, 65]. 

The WHO classification of tumors of the spermatic  
cord and testicular appendages distinguishes four  
subtypes of rhabdomyosarcoma [2]: embryonal type, 
alveolar type, spindle cell type, and pleomorphic type. 

Embryonal type 
The embryonal type of rhabdomyosarcoma is 

the most common subtype of this tumor in children 
and young adults [63].

Pleomorphic type 
In adults, it is most commonly localized in the deep 

tissues of the extremities [3]. 

Alveolar type
In this type of rhabdomyosarcoma, chromosomal 

translocations are most commonly found. The usual tran- 
slocation found is t(2;13) (q35;q14) with the formation 
of a fusion between the PAX3 gene on chromosome 2  
and the FKHR gene found on chromosome 13. Another 
translocation found is t(1;13) (p36;q14). 

PAX3 acts as a cascade gene for other genes control-
ling differentiation into skeletal muscle. Tumor devel-
opment most likely occurs as a result of disruption of 
the muscle differentiation process by a chimeric protein 
formed after PAX3-FKHR fusion [66, 67]. 

Spindle cell type 
In children, it is most commonly localized within 

the scrotal sac [68].
Rhabdomyosarcoma usually manifests as a pain-

less palpable tumor in the epididymal region or as an 
enlargement of the scrotum on the tumor side [63]. In 
addition, enlarged inguinal lymph nodes are often found 
on physical examination also on the side of the lesion. 

In the treatment of rhabdomyosarcoma of the sper-
matic cord, there are no strict management guidelines 
due to the rarity of this tumor. Most authors advocate 
the need for orchidectomy regardless of tumor stage. 
Lymph node metastases may affect up to 50% of patients 
with this tumor, so lymphadenectomy of the involved re-
troperitoneal lymph nodes is recommended. Depending 
on the stage of the tumor and the presence of metastases, 
adjuvant CTH is necessary for some patients [69, 70]. 

The unfavorable prognosis for survival increases 
from embryonal to pleomorphic to follicular forms. The 
prognosis in rhabdomyosarcoma depends on its stage. 
This neoplasm is curable in almost two-thirds of cases 
in the pediatric population. In contrast, pleomorphic 
forms in adults have a significantly worse prognosis. The 
spindle cell type in adults is characterized by an aggres-
sive course [66–68].

Desmoplastic small round cell tumor 

This is a tumor characterized by high malignancy 
and high grade already at the time of diagnosis. One of 
the few cases of a patient being cured of this tumor has 
been reported in the literature [71]. In the cited case 
of a 14-year-old boy, the tumor imitated an inguinal 
hernia. In the patient, the testis was not occupied by 
the tumor. The patient received 17 cycles of adjuvant 
CTH with vincristine, topotecan, cyclophosphamide, 
doxorubicin, etoposide, and ifosfamide after surgical 
treatment. In addition, the boy received 50.4 Gray of 
adjuvant irradiation to the tumor bed after the sixth 
cycle of chemotherapy. The boy was treated for 3 years 
and 1 month and remained on active oncological 
follow-up with no signs of local recurrence or distant 
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metastases. In that case, it was not specified whether 
the lesion had infiltrated the spermatic cord. However, 
it was a tumor of the perinuclear structures, which must 
be considered in the differential diagnosis of spermatic 
cord tumors [71]. 

Due to the rarity of this tumor, there are no es-
tablished management guidelines. In our review of 
the literature, the preferred method of management 
for tumors in the inguinal region is to perform tumor 
resection, often with orchidectomy from inguinal access, 
with high resection of the spermatic cord. The standard 
of care for this tumor is neo- or adjuvant multidrug CTH 
(regimens are similar to those for Ewin sarcoma). On 
the other hand, RTH is proposed for patients who can-
not undergo surgical resection [72]. 

Overall, 5-year survival in this tumor (for any lo-
cation) is low at 15–20% [72]. Patients with a tumor  
location in the inguinal region have a better prognosis 
than patients with other tumor locations. This is because 
the tumor is more easily accessible, which increases its 
detectability. Patients can more easily palpate the lesion 
on self-examination and see a urologist more quickly. 

In this group of patients, quoting from the authors 
of the cited article, 60% of patients were alive up to 
120 months after treatment [71, 72]. 

Metastatic tumors

Metastasis of tumors from another location to 
the spermatic cord is extremely rare. 

Usually, the prognosis for patients with metas-
tases to the spermatic cord is poor due to the mere 
presence of metastatic disease [73]. The primary 
tumor usually occurs in the gastrointestinal tract [73]. 
Metastases to the spermatic cord of tumors such as 
renal adenocarcinoma [1] and pancreatic adenocar-
cinoma [74, 75] have also been described in the lit-
erature. Treatment includes inguinal orchidectomy 
with high spermatic cord resection and postoperative 
chemoradiotherapy [75].

Conclusions

Tumors of the spermatic cord are generally benign. 
The most common benign tumor in this area is lipoma. 
However, the incidence of malignant tumors of the sper-
matic cord can be as high as 30% [76]. It is also worth 
noting that approximately 46% of soft tissue sarcomas 
are located in the thigh, buttock, and inguinal regions 
[77]. Therefore, it is recommended that careful differ-
ential diagnosis of tumors of the groin area should be 
performed, and that most lesions of this area should not 
be treated as inguinal hernia.

Author contributions

K.K.: prepared the first draft of the manuscript, 
manuscript revision and literature review; A.M.,  
A.K.: reviewed the literature and translated the manu-
script. 

All authors approved the final version of the manu-
script.

Funding

The project work did not require financial input. 

Acknowledgments

None declared.

Conflict of interest

Authors declare no conflict of interest.

References

1.	 Thompson JN, Abraham TK, Jantet GH. Metastasis to pampiniform ple-
xus from left renal adenocarcinoma presenting with acute varicocele. 
Urology. 1984; 24(6): 621–622, doi: 10.1016/0090-4295(84)90117-1, 
indexed in Pubmed: 6506405.

2.	 Moch H, Amin MB, Berney DM, et al. The 2022 World Health Orga-
nization Classification of Tumours of the Urinary System and Male 
Genital Organs-Part A: Renal, Penile, and Testicular Tumours. Eur Urol. 
2022; 82(5): 458–468, doi: 10.1016/j.eururo.2022.06.016, indexed in 
Pubmed: 35853783.

3.	 The WHO Classification of Tumours Editorial Board. WHO Classifica-
tion of Tumours Soft Tissue and Bone Tumours, 5th ed. IARC Press, 
Lyon 2020.

4.	 Vagnoni V, Brunocilla E, Schiavina R, et al. Inguinal canal tumors 
of adulthood. Anticancer Res. 2013; 33(6): 2361–2368, indexed in 
Pubmed: 23749883.

5.	 Ramanathan S, Palaniappan Y, Sheikh A, et al. Crossing the canal: 
Looking beyond hernias - Spectrum of common, uncommon and aty-
pical pathologies in the inguinal canal. Clin Imaging. 2017; 42: 7–18, 
doi: 10.1016/j.clinimag.2016.11.004, indexed in Pubmed: 27865126.

6.	 Bhosale PR, Patnana M, Viswanathan C, et al. The inguinal canal: ana-
tomy and imaging features of common and uncommon masses. Radio-
graphics. 2008; 28(3): 819–35; quiz 913, doi: 10.1148/rg.283075110, 
indexed in Pubmed: 18480486.

7.	 Lau H, Loong F, Yuen WK, et al. Management of herniated retroperi-
toneal adipose tissue during endoscopic extraperitoneal inguinal her-
nioplasty. Surg Endosc. 2007; 21(9): 1612–1616, doi: 10.1007/s00464-
007-9205-0, indexed in Pubmed: 17762958.

8.	 Lilly MC, Arregui ME. Lipomas of the cord and round ligament. Ann 
Surg. 2002; 235(4): 586–590, doi: 10.1097/00000658-200204000-
00018, indexed in Pubmed: 11923616.

9.	 Rosenberg N. „Lipoma” of the spermatic cord: potential relationship to 
indirect inguinal hernia in adults. Arch Surg. 1979; 114(4): 549–550, doi: 
10.1001/archsurg.1979.01370280203038, indexed in Pubmed: 435074.

10.	 Tosun S, Ekinci O. Missed Inguinal Cord Lipoma May Mimic Recurrence 
Following Endoscopic Repair of Groin Hernias. Indian J Surg. 2020; 
82(4): 610–615, doi: 10.1007/s12262-020-02078-1.

11.	 Heller CA, Marucci DD, Dunn T, et al. Inguinal canal „lipoma”. Clin 
Anat. 2002; 15(4): 280–285, doi: 10.1002/ca.10030, indexed in Pub-
med: 12112356.

http://dx.doi.org/10.1016/0090-4295(84)90117-1
https://www.ncbi.nlm.nih.gov/pubmed/6506405
http://dx.doi.org/10.1016/j.eururo.2022.06.016
https://www.ncbi.nlm.nih.gov/pubmed/35853783
https://www.ncbi.nlm.nih.gov/pubmed/23749883
http://dx.doi.org/10.1016/j.clinimag.2016.11.004
https://www.ncbi.nlm.nih.gov/pubmed/27865126
http://dx.doi.org/10.1148/rg.283075110
https://www.ncbi.nlm.nih.gov/pubmed/18480486
http://dx.doi.org/10.1007/s00464-007-9205-0
http://dx.doi.org/10.1007/s00464-007-9205-0
https://www.ncbi.nlm.nih.gov/pubmed/17762958
http://dx.doi.org/10.1097/00000658-200204000-00018
http://dx.doi.org/10.1097/00000658-200204000-00018
https://www.ncbi.nlm.nih.gov/pubmed/11923616
http://dx.doi.org/10.1001/archsurg.1979.01370280203038
https://www.ncbi.nlm.nih.gov/pubmed/435074
http://dx.doi.org/10.1007/s12262-020-02078-1
http://dx.doi.org/10.1002/ca.10030
https://www.ncbi.nlm.nih.gov/pubmed/12112356


172

ONCOLOGY IN CLINICAL PRACTICE 2023, Vol. 19, No. 3

12.	 Tobin CE, Benjamin JA, Wells JC. Continuity of the faciae lining the 
abdomen, pelvis, and spermatic cord surgery. Gynecol Obstet. 1946; 
85: 575–596.

13.	 Yener O, Demir M, Yigitbaşı R, et al. Missed lipoma of the spermatic cord. 
Prague Med Rep. 2013; 114(1): 5–8, doi: 10.14712/23362936.2014.32, 
indexed in Pubmed: 23547720.

14.	 Yang DMo, Kim HC, Lim JW, et al. Sonographic findings of 
groin masses. J Ultrasound Med. 2007; 26(5): 605–614, doi: 
10.7863/jum.2007.26.5.605, indexed in Pubmed: 17460003.

15.	 Garvey JFW. Computed tomography scan diagnosis of occult groin 
hernia. Hernia. 2012; 16(3): 307–314, doi: 10.1007/s10029-011-0899-5, 
indexed in Pubmed: 22167621.

16.	 Yuksel M, Tamer F, Oz E. A giant groin lipoma mimicking an inguinal 
hernia: a case report. Our Dermatol Online. 2019; 10(1): 38–40, doi: 
10.7241/ourd.20191.8.

17.	 Zimmermann A, Bernuit D, Gerlinger C, et al. Prevalence, symptoms 
and management of uterine fibroids: an international internet-based 
survey of 21,746 women. BMC Womens Health. 2012; 12: 6, doi: 
10.1186/1472-6874-12-6, indexed in Pubmed: 22448610.

18.	 Giuliani E, As-Sanie S, Marsh EE. Epidemiology and management 
of uterine fibroids. Int J Gynaecol Obstet. 2020; 149(1): 3–9, doi: 
10.1002/ijgo.13102, indexed in Pubmed: 31960950.

19.	 Bremmer F, Kessel FJ, Behnes CL, et al. Leiomyoma of the tunica 
albuginea, a case report of a rare tumour of the testis and review of the 
literature. Diagn Pathol. 2012; 7: 140, doi: 10.1186/1746-1596-7-140, 
indexed in Pubmed: 23044187.

20.	 Belis J, Post G, Rochman S, et al. Genitourinary leiomyomas. Urology. 
1979; 13(4): 424–429, doi: 10.1016/0090-4295(79)90350-9, indexed 
in Pubmed: 373208.

21.	 Park JW, Jeong BC, Seo SIl, et al. Leiomyoma of the urinary bladder: 
a series of nine cases and review of the literature. Urology. 2010; 
76(6): 1425–1429, doi: 10.1016/j.urology.2010.02.046, indexed in 
Pubmed: 20947147.

22.	 Rosen Y, Ambiavagar PC, Vuletin JC, et al. Atypical leiomyoma 
of prostate. Urology. 1980; 15(2): 183–185, doi: 10.1016/0090-
4295(80)90417-3, indexed in Pubmed: 7355545.

23.	 Borri A, Nesi G, Bencini L, et al. Bizarre leiomyoma of the epididy-
mis. A case report. Minerva Urol Nefrol. 2000; 52(1): 29–31, indexed 
in Pubmed: 11517827.

24.	 REDMAN J, LIANG X, FERGUSON M, et al. LEIOMYOMA OF THE 
GLANS PENIS IN A CHILD. J Urol. 2000; 164(3 Part 1): 791–791, doi: 
10.1016/s0022-5347(05)67314-4.

25.	 Koprivanac M, Billings SD, Khachaturov V, et al. Inguinal canal sper-
matic cord leiomyoma presenting as an incarcerated inguinal hernia. 
BMJ Case Rep. 2017; 2017, doi: 10.1136/bcr-2016-218082, indexed 
in Pubmed: 28821481.

26.	 Maheshkumar P, Berney D. Spermatic cord rhabdomyoma. Urology. 
2000; 56(2): 331, doi: 10.1016/s0090-4295(00)00579-3, indexed in 
Pubmed: 10925116.

27.	 Lara C, Jurado P, Porras V, et al. [Spermatic cord rhabdomy-
oma]. Arch Esp Urol. 2007; 60(6): 695–697, doi: 10.4321/s0004-
06142007000600014, indexed in Pubmed: 17847747.

28.	 Richie JP, Steele GS. Neoplasms of the testis. In: Walsh PC. ed. Camp-
bell’s Urology. 8th ed. Saunders, Philadelphia 2002: 2912.

29.	 Fletcher JF, Unni KK, Mertens F. WHO classification of tumours. pa-
thology and genetics of tumours of soft tissue and bone. IARC Press, 
Lyon 2002.

30.	 Ockner DM, Sayadi H, Swanson PE, et al. Genital angiomyofibrobla-
stoma. Comparison with aggressive angiomyxoma and other myxoid 
neoplasms of skin and soft tissue. Am J Clin Pathol. 1997; 107(1): 
36–44, doi: 10.1093/ajcp/107.1.36, indexed in Pubmed: 8980365.

31.	 Ptaszyński K, Szumera-Ciećkiewicz A, Bartczak A. Cellular angiofi-
broma with atypia or sarcomatous transformation – case descrip-
tion with literature review. Pol J Pathol. 2012; 63(3): 207–211, doi: 
10.5114/pjp.2012.31508, indexed in Pubmed: 23161240.

32.	 Aydin M, Uzuner H, Akgunes E, et al. Cellular Angiofibroma of the 
Spermatic Cord. Aktuelle Urol. 2017; 48(2): 159–160, doi: 10.1055/s-
0042-106175, indexed in Pubmed: 28511222.

33.	 Madrid García FJ, García S, Parra L, et al. [Hemangioma of the 
spermatic cord. Presentation of a case with review of the literature] . 
Arch Esp Urol. 1998; 51(5): 499–502, indexed in Pubmed: 9675951.

34.	 Harada M, Tokuda N, Tsubaki H, et al. [Cavernous hemangioma of the 
spermatic cord: a case report]. Hinyokika Kiyo. 1992; 38(5): 591–594, 
indexed in Pubmed: 1609673.

35.	 Montgomery E, Epstein JI. Anastomosing hemangioma of the geni-
tourinary tract: a lesion mimicking angiosarcoma. Am J Surg Pathol. 
2009; 33(9): 1364–1369, doi: 10.1097/PAS.0b013e3181ad30a7, 
indexed in Pubmed: 19606014.

36.	 Al-Maghrabi HA, Al Rashed AS. Challenging Pitfalls and Mimickers in 
Diagnosing Anastomosing Capillary Hemangioma of the Kidney: Case 
Report and Literature Review. Am J Case Rep. 2017; 18: 255–262, doi: 
10.12659/ajcr.902939, indexed in Pubmed: 28286335.

37.	 Lee YJ, Ha WS, Park ST, et al. Which biopsy method is more suitable 
between a basin dissection and pick-up biopsy for sentinel nodes in 
laparoscopic sentinel-node navigation surgery (LSNNS) for gastric 
cancer? J Laparoendosc Adv Surg Tech A. 2008; 18(3): 357–363, doi: 
10.1089/lap.2007.0024, indexed in Pubmed: 18503367.

38.	 Heidegger I, Pichler R, Schäfer G, et al. Long-term follow up of renal 
anastomosing hemangioma mimicking renal angiosarcoma. Int J Urol. 
2014; 21(8): 836–838, doi: 10.1111/iju.12433, indexed in Pubmed: 
24650180.

39.	 Kryvenko ON, Gupta NS, Meier FA, et al. Anastomosing hemangioma 
of the genitourinary system: eight cases in the kidney and ovary with 
immunohistochemical and ultrastructural analysis. Am J Clin Pathol. 
2011; 136(3): 450–457, doi: 10.1309/AJCPJPW34QCQYTMT, indexed 
in Pubmed: 21846922.

40.	 Zhao M, Li C, Zheng J, et al. Anastomosing hemangioma of the 
kidney: a case report of a rare subtype of hemangioma mimicking 
angiosarcoma and review of the literature. Int J Clin Exp Pathol. 2013; 
6(4): 757–765, indexed in Pubmed: 23573324.

41.	 Zhang ZY, Hong P, Deng SH, et al. Spermatic cord anasto-
mosing hemangioma mimicking a malignant inguinal tumor: 
A case report and literature review. Front Surg. 2022; 9: 930160, doi: 
10.3389/fsurg.2022.930160, indexed in Pubmed: 35937604.

42.	 Abboudi H, Tschobotko B, Carr C, et al. Bilateral Renal Anastomosing 
Hemangiomas: A Tale of Two Kidneys. J Endourol Case Rep. 2017; 
3(1): 176–178, doi: 10.1089/cren.2017.0018, indexed in Pubmed: 
29279869.

43.	 O’Neill AC, Craig JW, Silverman SG, et al. Anastomosing hemangio-
mas: locations of occurrence, imaging features, and diagnosis with 
percutaneous biopsy. Abdom Radiol (NY). 2016; 41(7): 1325–1332, 
doi: 10.1007/s00261-016-0690-2, indexed in Pubmed: 26960722.

44.	 Malik A, Singh KJ, Mehta A. Aggressive angiomyxoma of the sper-
matic cord: A rare entity. Indian J Urol. 2009; 25(1): 137–139, doi: 
10.4103/0970-1591.45555, indexed in Pubmed: 19468447.

45.	 Tsang WY, Chan JK, Lee KC, et al. Aggressive angiomyxoma. A re-
port of four cases occurring in men. Am J Surg Pathol. 1992; 16(11): 
1059–1065, indexed in Pubmed: 1471726.

46.	 Shiba Y, Tamura K, Fukiishi Y, et al. Well-differentiated liposarcoma of 
the spermatic cord: A case report. Urol Case Rep. 2021; 36: 101587, 
doi: 10.1016/j.eucr.2021.101587, indexed in Pubmed: 33643848.

47.	 Kammerer-Jacquet SF, Thierry S, Cabillic F, et al. Differential diagno-
sis of atypical lipomatous tumor/well-differentiated liposarcoma and 
dedifferentiated liposarcoma: utility of p16 in combination with MDM2 
and CDK4 immunohistochemistry. Hum Pathol. 2017; 59: 34–40, doi: 
10.1016/j.humpath.2016.08.009, indexed in Pubmed: 27597521.

48.	 Sirvent N, Coindre JM, Maire G, et al. Detection of MDM2-CDK4 
amplification by fluorescence in situ hybridization in 200 paraffin-em-
bedded tumor samples: utility in diagnosing adipocytic lesions and 
comparison with immunohistochemistry and real-time PCR. Am J Surg 
Pathol. 2007; 31(10): 1476–1489, doi: 10.1097/PAS.0b013e3180581fff, 
indexed in Pubmed: 17895748.

49.	 Weaver J, Rao P, Goldblum JR, et al. Can MDM2 analytical tests 
performed on core needle biopsy be relied upon to diagnose well-
-differentiated liposarcoma? Mod Pathol. 2010; 23(10): 1301–1306, 
doi: 10.1038/modpathol.2010.106, indexed in Pubmed: 20495536.

50.	 Binh MB, Sastre-Garau X, Guillou L, et al. MDM2 and CDK4 immu-
nostainings are useful adjuncts in diagnosing well-differentiated and 
dedifferentiated liposarcoma subtypes: a comparative analysis of 
559 soft tissue neoplasms with genetic data. Am J Surg Pathol. 2005; 
29(10): 1340–1347, doi: 10.1097/01.pas.0000170343.09562.39, inde-
xed in Pubmed: 16160477.

51.	 Tirumani SH, Tirumani H, Jagannathan JP, et al. Metastasis in dedif-
ferentiated liposarcoma: Predictors and outcome in 148 patients. Eur 
J Surg Oncol. 2015; 41(7): 899–904, doi: 10.1016/j.ejso.2015.01.012, 
indexed in Pubmed: 25659772.

52.	 Liposarcoma. In: Enzinger FM, Weiss SW. ed. Soft Tissue Tumors. third 
ed. Mosby, St. Louis 1995: 431–466.

53.	 Evans HL. Liposarcoma: a study of 55 cases with a reassessment 
of its classification. Am J Surg Pathol. 1979; 3(6): 507–523, doi: 
10.1097/00000478-197912000-00004, indexed in Pubmed: 534388.

54.	 Sogani PC, Grabstald H, Whitmore WF. Spermatic cord sarcoma 
in adults. J Urol. 1978; 120(3): 301–305, doi: 10.1016/s0022-
5347(17)57146-3, indexed in Pubmed: 210297.

55.	 Alfarelos J, Gomes G, Campos F, et al. Paratesticular Leiomyosarcoma: 
A Case Report and Review of the Literature. Urol Case Rep. 2017; 11: 
30–32, doi: 10.1016/j.eucr.2016.11.006, indexed in Pubmed: 28083483.

http://dx.doi.org/10.14712/23362936.2014.32
https://www.ncbi.nlm.nih.gov/pubmed/23547720
http://dx.doi.org/10.7863/jum.2007.26.5.605
https://www.ncbi.nlm.nih.gov/pubmed/17460003
http://dx.doi.org/10.1007/s10029-011-0899-5
https://www.ncbi.nlm.nih.gov/pubmed/22167621
http://dx.doi.org/10.7241/ourd.20191.8
http://dx.doi.org/10.1186/1472-6874-12-6
https://www.ncbi.nlm.nih.gov/pubmed/22448610
http://dx.doi.org/10.1002/ijgo.13102
https://www.ncbi.nlm.nih.gov/pubmed/31960950
http://dx.doi.org/10.1186/1746-1596-7-140
https://www.ncbi.nlm.nih.gov/pubmed/23044187
http://dx.doi.org/10.1016/0090-4295(79)90350-9
https://www.ncbi.nlm.nih.gov/pubmed/373208
http://dx.doi.org/10.1016/j.urology.2010.02.046
https://www.ncbi.nlm.nih.gov/pubmed/20947147
http://dx.doi.org/10.1016/0090-4295(80)90417-3
http://dx.doi.org/10.1016/0090-4295(80)90417-3
https://www.ncbi.nlm.nih.gov/pubmed/7355545
https://www.ncbi.nlm.nih.gov/pubmed/11517827
http://dx.doi.org/10.1016/s0022-5347(05)67314-4
http://dx.doi.org/10.1136/bcr-2016-218082
https://www.ncbi.nlm.nih.gov/pubmed/28821481
http://dx.doi.org/10.1016/s0090-4295(00)00579-3
https://www.ncbi.nlm.nih.gov/pubmed/10925116
http://dx.doi.org/10.4321/s0004-06142007000600014
http://dx.doi.org/10.4321/s0004-06142007000600014
https://www.ncbi.nlm.nih.gov/pubmed/17847747
http://dx.doi.org/10.1093/ajcp/107.1.36
https://www.ncbi.nlm.nih.gov/pubmed/8980365
http://dx.doi.org/10.5114/pjp.2012.31508
https://www.ncbi.nlm.nih.gov/pubmed/23161240
http://dx.doi.org/10.1055/s-0042-106175
http://dx.doi.org/10.1055/s-0042-106175
https://www.ncbi.nlm.nih.gov/pubmed/28511222
https://www.ncbi.nlm.nih.gov/pubmed/9675951
https://www.ncbi.nlm.nih.gov/pubmed/1609673
http://dx.doi.org/10.1097/PAS.0b013e3181ad30a7
https://www.ncbi.nlm.nih.gov/pubmed/19606014
http://dx.doi.org/10.12659/ajcr.902939
https://www.ncbi.nlm.nih.gov/pubmed/28286335
http://dx.doi.org/10.1089/lap.2007.0024
https://www.ncbi.nlm.nih.gov/pubmed/18503367
http://dx.doi.org/10.1111/iju.12433
https://www.ncbi.nlm.nih.gov/pubmed/24650180
http://dx.doi.org/10.1309/AJCPJPW34QCQYTMT
https://www.ncbi.nlm.nih.gov/pubmed/21846922
https://www.ncbi.nlm.nih.gov/pubmed/23573324
http://dx.doi.org/10.3389/fsurg.2022.930160
https://www.ncbi.nlm.nih.gov/pubmed/35937604
http://dx.doi.org/10.1089/cren.2017.0018
https://www.ncbi.nlm.nih.gov/pubmed/29279869
http://dx.doi.org/10.1007/s00261-016-0690-2
https://www.ncbi.nlm.nih.gov/pubmed/26960722
http://dx.doi.org/10.4103/0970-1591.45555
https://www.ncbi.nlm.nih.gov/pubmed/19468447
https://www.ncbi.nlm.nih.gov/pubmed/1471726
http://dx.doi.org/10.1016/j.eucr.2021.101587
https://www.ncbi.nlm.nih.gov/pubmed/33643848
http://dx.doi.org/10.1016/j.humpath.2016.08.009
https://www.ncbi.nlm.nih.gov/pubmed/27597521
http://dx.doi.org/10.1097/PAS.0b013e3180581fff
https://www.ncbi.nlm.nih.gov/pubmed/17895748
http://dx.doi.org/10.1038/modpathol.2010.106
https://www.ncbi.nlm.nih.gov/pubmed/20495536
http://dx.doi.org/10.1097/01.pas.0000170343.09562.39
https://www.ncbi.nlm.nih.gov/pubmed/16160477
http://dx.doi.org/10.1016/j.ejso.2015.01.012
https://www.ncbi.nlm.nih.gov/pubmed/25659772
http://dx.doi.org/10.1097/00000478-197912000-00004
https://www.ncbi.nlm.nih.gov/pubmed/534388
http://dx.doi.org/10.1016/s0022-5347(17)57146-3
http://dx.doi.org/10.1016/s0022-5347(17)57146-3
https://www.ncbi.nlm.nih.gov/pubmed/210297
http://dx.doi.org/10.1016/j.eucr.2016.11.006
https://www.ncbi.nlm.nih.gov/pubmed/28083483


173

Krzysztof Kowalik et al., Spermatic cord tumors

56.	 Coleman J, Brennan MF, Alektiar K, et al. Adult spermatic cord sarco-
mas: management and results. Ann Surg Oncol. 2003; 10(6): 669–675, 
doi: 10.1245/aso.2003.11.014, indexed in Pubmed: 12839852.

57.	 Moussa M, Abou Chakra M. Leiomyosarcoma of the spermatic cord: 
A case report and literature review. Int J Surg Case Rep. 2019; 57: 175–
178, doi: 10.1016/j.ijscr.2019.04.006, indexed in Pubmed: 30981071.

58.	 Kolev NH, Dunev VR, Karaivanov MP, et al. Paratesticular leiomyosar-
coma: A clinical case report. Urol Case Rep. 2019; 27: 100913, doi: 
10.1016/j.eucr.2019.100913, indexed in Pubmed: 31687350.

59.	 Merimsky O, Terrier P, Bonvalot S, et al. Spermatic cord sar-
coma in adults. Acta Oncol. 1999; 38(5): 635–638, doi: 
10.1080/028418699431249, indexed in Pubmed: 10427954.

60.	 Ballo MT, Zagars GK, Pisters PW, et al. Spermatic cord sarcoma: outco-
me, patterns of failure and management. J Urol. 2001; 166(4): 1306–1310, 
doi: 10.1016/s0022-5347(05)65758-8, indexed in Pubmed: 11547063.

61.	 Banowsky LH, Shultz GN. Sarcoma of the spermatic cord and tunics: 
review of the literature, case report and discussion of the role of re-
troperitoneal lymph node dissection. J Urol. 1970; 103(5): 628–631, 
doi: 10.1016/s0022-5347(17)62016-0, indexed in Pubmed: 5443846.

62.	 Ketiku K, Esho JO, Azodo MV. Paratesticular rhabdomyosarcoma in ado-
lescents. Eur Urol. 1988; 14(3): 245–248, indexed in Pubmed: 3289940.

63.	 Solivetti FM, D’Ascenzo R, Molisso A, et al. Rhabdomyosarcoma 
of the funiculus. J Clin Ultrasound. 1989; 17(7): 521–522, doi: 
10.1002/jcu.1870170712, indexed in Pubmed: 2506249.

64.	 Cecchetto G, Grotto P, De Bernardi B, et al. Paratesticular rhabdomy-
osarcoma in childhood: experience of the Italian Cooperative Study. 
Tumori. 1988; 74(6): 645–647, doi: 10.1177/030089168807400605, 
indexed in Pubmed: 3232208.

65.	 Loughlin K, Retik A, Weinstein H, et al. Genitourinary rhab-
domyosarcoma in children. Cancer. 1989; 63(8): 1600–1606, 
d o i :  1 0 . 1 0 0 2 / 1 0 9 7 - 0 1 4 2 ( 1 9 8 9 0 4 1 5 ) 6 3 : 8 < 1 6 0 0 : : a i d -
-cncr2820630826>3.0.co;2-p.

66.	 Cao L, Yu Y, Bilke S, et al. Genome-wide identification of PAX3-FKHR 
binding sites in rhabdomyosarcoma reveals candidate target genes 
important for development and cancer. Cancer Res. 2010; 70(16): 
6497–6508, doi: 10.1158/0008-5472.CAN-10-0582, indexed in Pub-
med: 20663909.

67.	 Liu L, Chen T. PAX3-FKHR regulates the expression of pleiotrophin 
to mediate motility in alveolar rhabdomyosarcoma cells. J Can Res 
Updates. 2012; 1(1), doi: 10.6000/1929-2279.2012.01.01.09, indexed 
in Pubmed: 24348888.

68.	 Yahaya JJ, Mremi A. Primary intratesticular rhabdomyosarcoma  in 
children: a case report and review of the  literature. J Med Case 
Rep. 2021; 15(1): 37, doi: 10.1186/s13256-020-02599-z, indexed in 
Pubmed: 33516251.

69.	 Baker KS, Anderson JR, Link MP, et al. Benefit of intensified therapy for 
patients with local or regional embryonal rhabdomyosarcoma: results 
from the Intergroup Rhabdomyosarcoma Study IV. J Clin Oncol. 2000; 
18(12): 2427–2434, doi: 10.1200/JCO.2000.18.12.2427, indexed in 
Pubmed: 10856103.

70.	 Wiener ES, Anderson JR, Ojimba JI, et al. Controversies in the 
management of paratesticular rhabdomyosarcoma: is staging re-
troperitoneal lymph node dissection necessary for adolescents with 
resected paratesticular rhabdomyosarcoma? Semin Pediatr Surg. 
2001; 10(3): 146–152, doi: 10.1053/spsu.2001.24695, indexed in 
Pubmed: 11481652.

71.	 Sedig L, Geiger J, Mody R, et al. Paratesticular desmoplastic small 
round cell tumors: A case report and review of the literature. Pediatr 
Blood Cancer. 2017; 64(12), doi: 10.1002/pbc.26631, indexed in 
Pubmed: 28509382.

72.	 Morani AC, Bathala TK, Surabhi VR, et al. Desmoplastic Small Round 
Cell Tumor: Imaging Pattern of Disease at Presentation. AJR Am  
J Roentgenol. 2019; 212(3): W45–W54, doi: 10.2214/AJR.18.20179, 
indexed in Pubmed: 30673334.

73.	 Jang JiG, Jeong HY, Kim KiS, et al. Metastatic Spermatic Cord Tumor 
From Colorectal Cancer. Ann Coloproctol. 2015; 31(5): 202–204, doi: 
10.3393/ac.2015.31.5.202, indexed in Pubmed: 26576400.

74.	 Di Franco CA, Rovereto B, Porru D, et al. Metastasis of the epididymis 
and spermatic cord from pancreatic adenocarcinoma: A rare entity. 
Description of a case and revision of literature. Arch Ital Urol Androl. 
2018; 90(1): 72–73, doi: 10.4081/aiua.2018.1.72, indexed in Pubmed: 
29633804.

75.	 Yu CH, En M, Yu DS. Rare case of pancreatic adenocarcinoma with 
spermatic cord and testicular metastasis. BMJ Case Rep. 2022; 
15(12), doi: 10.1136/bcr-2022-250289, indexed in Pubmed: 36593606.

76.	 Vagnoni V, Brunocilla E, Schiavina R, et al. Inguinal canal tumors 
of adulthood. Anticancer Res. 2013; 33(6): 2361–2368, indexed in 
Pubmed: 23749883.

77.	 Lawrence W, Donegan WL, Natarajan N, et al. Adult soft tissue sarco-
mas. A pattern of care survey of the American College of Surgeons. Ann 
Surg. 1987; 205(4): 349–359, doi: 10.1097/00000658-198704000-
00003, indexed in Pubmed: 3566372.

http://dx.doi.org/10.1245/aso.2003.11.014
https://www.ncbi.nlm.nih.gov/pubmed/12839852
http://dx.doi.org/10.1016/j.ijscr.2019.04.006
https://www.ncbi.nlm.nih.gov/pubmed/30981071
http://dx.doi.org/10.1016/j.eucr.2019.100913
https://www.ncbi.nlm.nih.gov/pubmed/31687350
http://dx.doi.org/10.1080/028418699431249
https://www.ncbi.nlm.nih.gov/pubmed/10427954
http://dx.doi.org/10.1016/s0022-5347(05)65758-8
https://www.ncbi.nlm.nih.gov/pubmed/11547063
http://dx.doi.org/10.1016/s0022-5347(17)62016-0
https://www.ncbi.nlm.nih.gov/pubmed/5443846
https://www.ncbi.nlm.nih.gov/pubmed/3289940
http://dx.doi.org/10.1002/jcu.1870170712
https://www.ncbi.nlm.nih.gov/pubmed/2506249
http://dx.doi.org/10.1177/030089168807400605
https://www.ncbi.nlm.nih.gov/pubmed/3232208
http://dx.doi.org/10.1002/1097-0142(19890415)63:8%3c1600::aid-cncr2820630826%3e3.0.co;2-p
http://dx.doi.org/10.1002/1097-0142(19890415)63:8%3c1600::aid-cncr2820630826%3e3.0.co;2-p
http://dx.doi.org/10.1158/0008-5472.CAN-10-0582
https://www.ncbi.nlm.nih.gov/pubmed/20663909
http://dx.doi.org/10.6000/1929-2279.2012.01.01.09
https://www.ncbi.nlm.nih.gov/pubmed/24348888
http://dx.doi.org/10.1186/s13256-020-02599-z
https://www.ncbi.nlm.nih.gov/pubmed/33516251
http://dx.doi.org/10.1200/JCO.2000.18.12.2427
https://www.ncbi.nlm.nih.gov/pubmed/10856103
http://dx.doi.org/10.1053/spsu.2001.24695
https://www.ncbi.nlm.nih.gov/pubmed/11481652
http://dx.doi.org/10.1002/pbc.26631
https://www.ncbi.nlm.nih.gov/pubmed/28509382
http://dx.doi.org/10.2214/AJR.18.20179
https://www.ncbi.nlm.nih.gov/pubmed/30673334
http://dx.doi.org/10.3393/ac.2015.31.5.202
https://www.ncbi.nlm.nih.gov/pubmed/26576400
http://dx.doi.org/10.4081/aiua.2018.1.72
https://www.ncbi.nlm.nih.gov/pubmed/29633804
http://dx.doi.org/10.1136/bcr-2022-250289
https://www.ncbi.nlm.nih.gov/pubmed/36593606
https://www.ncbi.nlm.nih.gov/pubmed/23749883
http://dx.doi.org/10.1097/00000658-198704000-00003
http://dx.doi.org/10.1097/00000658-198704000-00003
https://www.ncbi.nlm.nih.gov/pubmed/3566372

