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Résumé

Le sarcome rénal – une tumeur parenchymateuse 
rare avec un pronostic très mauvais

Le but de cet article était d’analyser les caractéristiques 
pronostiques, la présentation clinique, le diagnostic et 
le traitement des sarcomes rénaux primaires. Une re‑
vue approfondie de la littérature a été réalisée à l’aide 
de la base de données PubMed. Les sarcomes du rein 
sont des tumeurs malignes très rares, avec un très mau‑
vais pronostic par rapport aux autres sarcomes urogé‑
nitaux. Plusieurs types histologiques ont été rapportés, 
le type le plus courant étant le léiomyosarcome. Outre 
la résection chirurgicale complète à larges marges, 
des facteurs anatomiques, histologiques, moléculaires 

Abstract

The aim of this paper was to analyze the prognostic 
features, clinical presentation, diagnosis and treat‑
ment of primary renal sarcomas. A thorough review 
of the literature was made using the PubMed data‑
base. Sarcomas of the kidney are very rare malignant 
tumors, with a very poor prognosis compared with 
the other urogenital sarcomas. Several histological 
types have been reported, with the most common 
type being leiomyosarcoma. Besides complete surgical 
resection with wide margins, anatomical, histological, 
molecular and genetic factors should be taken into 
consideration regarding the prognosis.
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Introduction

Renal sarcomas account for 1 to 3% of malig‑
nant kidney tumors, being diagnosed predominant‑
ly in the 5th or 6th decade of life1. In the kidneys, 
there are different types of mesenchymal cells that 
create the potential for various histologic types of 
sarcoma. The most common type of sarcoma is 
leiomyosarcoma (LMS), accounting for 50‑60% of 
cases1. LMS are solitary lesions, usually highly ag‑
gressive, that are usually more common in females, 
occurring in the 4th and 6th decade of life1. Similar 
to their benign counterpart (leiomyomas), kidney 
LMSs can originate from the smooth muscles of the 
renal pelvis, calyxes, renal capsule and blood ves‑
sels, most commonly from the smooth muscle layers 
of the renal veins1. Regarding the frequency, LMSs 
are followed by liposarcomas in 10‑15% of cases2. 
Additional histological subtypes include osteogenic 
sarcoma, rhabdomyosarcoma (RMS), fibrosarcoma, 
carcinosarcoma, synovial sarcoma, angiosarcoma, 
anaplastic sarcoma, malignant fibrous histiocyto‑
ma, myeloid sarcoma, malignant hemangiopericyto‑
ma, interdigitating dendritic cell sarcoma (IDCS), 
Ewing’s sarcoma, and primitive neuroectodermal 
tumor (PNET). These tumors are avascular lesions, 
with the exception of angiosarcomas2.

Sarcomas typically possess a pseudocapsule, 
which is not a reliable barrier from the surgical point 
perspective, often being infiltrated by the tumor. 
Sarcomas of the kidney can expand and reach large 
sizes, due to the lack of natural barriers for tumors 
arising from the mesenchymal components3.

Renal sarcomas are less frequently observed, 
compared with other types of urogenital sarcomas, 
such as those of the prostate and bladder, having a 
poorer prognosis in terms of survival and a lower life 
expectancy. For example, Lee et al found that the 
five‑year survival rate for renal sarcomas was 39%, 
while the same survival rate in retroperitoneal sar‑
coma was 82%, 73% in patients with bladder sarco‑
ma and 44% in patients with prostate sarcoma4. The 
biological behaviors of renal and other soft tissues 
sarcomas are unpredictable and the disease is known 
to be associated with a poor prognosis and a high 
metastatic potential4. The five‑year survival rate, ac‑
cording to Geonseok, in all the urogenital sarcomas, 
was on average 51.4%5. There are two studies in the 

literature that support these findings, reporting a 
mean survival around 50%5,6.

Usually, renal sarcomas evolve asymptomat‑
ically. The tumor becomes symptomatic with the 
expansion of its size, symptoms increasing with 
advancing disease. The presenting features may in‑
clude abdominal mass, lumbar or abdominal pain, 
and hematuria. Pain may result because of tumor 
size, compression on the neighboring tissues (liv‑
er, lungs, colon, blood vessels), necrosis within the 
tumor, passage of a blood clot through the collect‑
ing system7. Hematuria occurs as a result of renal 
collecting system invasion. These patients can also 
develop ureterohydronephrosis with acute or chron‑
ic renal failure which may impose the dialysis8,9,10. 
Other important complications that may arise 
secondary to the urinary tract obstruction are hy‑
droelectrolytic imbalances such as hyponatremia 
and hyperkalemia11,12. These imbalances can lead‑
to important cardiovascular complications such as 
arrhythmias and even to cardiovascular arrest13,14,15. 
Systemic symptoms, such as fever, nausea, vomit‑
ing, anemia, weight loss, malignant hypertension, 
cough, hemoptysis, coagulation disturbances can 
also occur16,17. These symptoms can be explained by 
the compression or tumoral extension in the near‑
by organs and can be secondary to numerous other 
kidney or retroperitoneal tumors18‑20.

To summarize, the clinical signs of presentation 
are those of a large renal carcinoma, thus being ex‑
tremely challenging to differentiate renal sarcomas 
from renal cell cancer. The most important features 
that differentiate sarcomas from renal cell cancer are 
that sarcomas originate from the mesenchymal cells 
of the capsule or perisinous region and expand to 
large sizes without lymphadenopathy. The sarcomas 
should definitely be considered in the differential di‑
agnosis in the presence of fast‑growing renal masses. 
Extension to the renal vein and inferior vena cava 
may occur.

Macroscopically, sarcomas are predominantly 
large solid tumors, with variable consistency, shiny 
gray‑white appearance on the surface of the section, 
with extensive areas of necrosis and bleeding.

The American Joint Committee on Cancer 
(2010) revealed that the prognosis of soft‑tissue sar‑
comas was directly associated with the disease stage21.

et génétiques doivent être pris en compte en ce qui 
concerne le pronostic.
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gique, génétique, moléculaire.
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Anatomical and surgical factors

Surgical resection and the stage of the tumor 
are the most important prognostic factors in patients 
with renal sarcoma. Lewis et al reported that an un‑
respectable tumor or an incomplete surgical resec‑
tion were the most significant factors associated with 
disease‑specific mortality22. A study on 143 patients, 
conducted by Delan et al, concluded that complete 
tumor resection with large margins was associated 
with improved overall survival, due to the presence 
of reactive tissue surrounding the tumor with high 
risk of local recurence23.

In cases of high‑grade sarcoma, high doses of ra‑
diotherapy are needed, but its toxic effects on other 
organs limit the dose of radiotherapy, and therefore 
complicates the control of the disease24.

The presence of metastasis at the time of diagno‑
sis is a significant prognostic factor, as survival rate is 
usually shorter in these patients, statement strongly 
supported by the study conducted by Lee et al4. Most 
common sites of metastasis include: lungs, liver and 
colon.

A thorough review of the literature reveals that 
surgical resection is the only prognostic factor able 
to confer increased survival rates in patients with a 
primary tumor, or in those with a metastatic disease, 
and that the inability to perform surgical resection 
appears to be the most unfavorable prognostic vari‑
able for overall survival4.

Valery et al found that a tumor size smaller than 
5 cm is associated with a favorable prognosis3. In a 
study conducted by Hakan et al, 2 out of 10 patients 
enrolled in the research had a tumor measuring less 
than 5 cm, and they achieved the highest survival 
rate25.

It is known that adjuvant/neoadjuvant chemo‑
therapy/radiotherapy do not provide significant sur‑
vival advantages.Nagumo et al administered systemic 
chemotherapy with gemcitabine and docetaxel in a 
64‑year‑old patient with renal LMS and lung metas‑
tasis, and obtained an incomplete response in the 
lung metastasis. However, the patient developed new 
metastases in the lungs and pancreas at the end of 29 
months. This study is one of the rare reports in the 
literature that demonstrated the survival benefit of 
chemotherapy, particularly therapy with gemcitabine 
and docetaxel26.	

In a research coordinated by Kamba et al, it has 
been reported that LMS could become resectable 
with the administration of neoadjuvant chemother‑
apy with CYVADIC (cyclophosphamide, vincristine, 
adriamycin, and dacarbazine)27.

Local recurrence is a common feature of renal 
sarcomas, but with poor response to chemotherapy 

and with no established chemotherapy protocol, dis‑
ease recurrence, particularly following the adminis‑
tration of chemotherapy, is associated with a poor 
prognosis28.

An important prognostic factor, that has a neg‑
ative impact on the survival rate, is the involvement 
of regional lymphnodes. Although extremely rare in 
cases of renal sarcoma, certain subtypes of renal sar‑
comas, such as high‑grade RMS, angiosarcoma, clear 
cell sarcoma and epithelioid sarcoma are more likely 
to spread to the lymph nodes29.

Histopathological factors

The number of mitoses, the degree of cellulari‑
ty, the cellular and nuclear morphology, the presence 
of necrosis, all contribute in establishing the histo‑
logical grade of the tumor, which is able to describe 
the metastatic potential of the sarcoma. Low‑grade 
mesenchymal tumors exhibit limited metastatic po‑
tential, but tend to recur locally.

Increased rates of necrosis, poor differentiation, 
mitotic activity and increased histological grade are 
associated with a poor prognosis. In their research, 
Deyrup et al revealed the relationship between in‑
creasing histological grade of LMS and the rate of 
survival. The histological grade was described as a 
poor prognostic factor30.

 Renal myeloid sarcoma, originating from leuke‑
mia cells, has the potential to transform into acute 
myeloid leukemia. These types of sarcomas have a 
higher chance of being sensitive to chemotherapy. 
Kidney sarcomas that are sensitive to chemotherapy 
are associated with a favorable prognosis31.

Synovial sarcoma is a highly malignant neo‑
plasm, having a high metastasis potential, thus being 
associated with a poor prognosis. The tumor, howev‑
er, is regarded to be sensitive to anthracycline‑based 
chemotherapy, with a response rate of 53%31. In liter‑
ature, only 60 cases of synovial sarcomas have been 
reported.

Ewing’s sarcoma and PNET of the kidney are 
rare, high grade tumors, with only over 100 cases 
globally, which typically appear in children, adoles‑
cents and young adults. Renal PNET is the predom‑
inant type of aggressive kidney sarcoma, that occurs 
in males, aged 28‑34 years old, often characterized by 
early metastatic potential32,33.

Renal IDCS is an extremely rare malignant tu‑
mor, originating from dendritic cells, that primarily 
occurs in the lymph nodes. The pathogenesis of kid‑
ney IDCS is strongly associated with the chromosom‑
al translocation of the B‑cell lymphoma 2 protein34,35.

High grade renal RMS are very aggressive tu‑
mors with high metastatic potential, with a tendency 



Renal sarcoma – a rare parenchymal tumor with a very poor prognosis – IORGA et al

442  /  vol. 53, no. 3

for regional lymphnodes. The value of the histologi‑
cal type regarding the prognosis is still unclear. In a 
research conducted by Lee et al, it has been reported 
that the histological subtype of the renal sarcoma was 
not defined as a prognostic factor for disease‑specific 
survival in the univariate and multivariate analyses4.

Genetic and molecular factors

Renal sarcomas are known to be genetically com‑
plex, frequently showing “chaotic“ karyotypes, such 
as aneuploidy and polyploidy. Studies have shown 
that the p16 and p53 tumor suppressor proteins are 
overexpressed in LMS, therefore they could be used 
as prognostic markers36.

The Mediator complex is a multi‑subunit assem‑
bly required for regulating expression of most RNA 
polymerase II transcripts, with a key role in eukary‑
otic gene transcription activation. Subunit 12 homo‑
log (MED12) regulates the activity of the complex. 
Mutations occurring at this location are presumed 
to represent the basic mechanisms involved in the 
development of kidney sarcomas. These mutations 
have been found in uterine leiomyomas, as well as 
in pelvic and retroperitoneal LMS, suggesting that 
different smooth muscle tumors develop as a result 
of similar mutagenic changes37.

A great number of genomic alterations have been 
found with significant impact on the prognosis of 
the disease. Deletions in the 4q31 and 18q22 regions 
have been associated with a high metastasis potential 
and the duplication at 1q21.3 has been identified as 
an independent prognostic factor for shorter survival 
times in patients with LMS. On the other hand, a 17q 
duplication is associated with a long‑term disease‑free 
survival and a low risk of metastasis and 1p33‑p32.3 
duplications were correlated with increased survival 
rates3,38.

Another genetic mutation suspected to be in‑
volved in the pathogenesis of renal LMS is the het‑
erozygous mutation in the fumarate hydratase (FM) 
gene, described for the first time in the LMS of the 
skin, but similar genetic mutations have been found 
in the development of soft‑tissue LMS. The mutation 
of FM gene has a familial inheritance, explaining the 
occurrence of soft‑tissue sarcomas at a young age in 
homozygous individuals.

A critical role in cellular differentiation and the 
regulation of apoptosis has PRUNE2 protein, having 
higher expression in small‑sized tumors and being 
down‑regulated according to increased tumor vol‑
ume. Zhao et al found that PRUNE2 expression was 
an independent prognostic factor for survival rates 
in patients with LMS, being associated with a good 
prognosis39.

Renal LMS with c‑Myc expression was found to 
be associated with a poor prognosis by Tsiatis et al40.

In our experience, renal sarcomas accounted for 
1.5% of malignant kidney tumors. Clinical manifes‑
tations were dominated by the presence of an abdom‑
inal mass, associated with systemic symptoms such as 
weight loss, asthenia and fever. Most of the patients 
had an advanced tumor stage at diagnosis, and de‑
spite complete surgical resection, they died in the first 
year following surgery.

In a clinical‑pathological study of 27 cases of 
LMS, Miller et al found that the mean patients’ age 
at diagnosis was 58.5 years, and that the majority 
were females, with a mean tumor size of 13.4 cm. The 
tumors had a low mitotic activity, with an average 
extent of necrosis of 21%. Direct extension beyond 
the kidney capsule was identified in 55% of the cases, 
and lymphovascular invasion was identified in 26%. 
In terms of follow‑up, metastases were identified in 
90% of cases, and 75% of patients died from the dis‑
ease. They concluded that LMS have a grim progno‑
sis, regardless of the underlying histology41.

Xiong et al, in their retrospective review regard‑
ing primary LMS, had approximately the same result, 
supporting the findings of Miller et al42. Most of the 
patients were females, with a mean age of 45.7 years 
and a mean tumor size of 11.1 cm. Half of the pa‑
tients had direct invasion of the renal capsule, with 
lymphovascular invasion in only 23.1% of the cases. 
Most of the patients died in the first year following 
surgery, with 72% developing metastasis42.

A research on the imaging findings of primary 
renal sarcoma concluded that tumors originating 
from the mesenchymal cell had the characteristics of 
malignant tumors, but without histological specificity 
and could not be differentiated from RCC43. Seven 
cases of renal sarcoma were retrospectively reviewed, 
including 3 leiomyosarcoma and 1 for each of liposar‑
coma, fibrosarcoma, malignant fibrous histiocytoma 
and malignant Schwannoma. The authors found that 
the common presentation was that of a large mass 
with irregular margin, indefinite, circumscribed and 
heterogeneous in density, with necrosis inside, as ob‑
served on the CT. The enhanced CT and MRI are 
beneficial to the differential diagnosis and manage‑
ment, being more capable of providing useful infor‑
mation about the localization, changes in density/
signal and extent of invasion of the tumor43.

A retrospective analysis of primary renal sar‑
coma concluded that early diagnosis and radical 
nephrectomy can prolong patients’ life. The time of 
survival varied from 7 to 132 months44.

Shirkhoda et al stated that the diagnosis of re‑
nal sarcoma should be suspected when CT findings 
suggest that the tumor arises from the renal capsule 
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or renal sinus and when the tumor is hypovascular or 
avascular on angiogram. The characteristic negative 
attenuation values for liposarcomas allows a specific 
diagnosis. The most frequent presenting symptom in 
the 14 patients admitted into the study was an ab‑
dominal mass or pain45.

Two studies on the diagnosis and treatment of 
renal sarcoma had similar results46. The most com‑
mon sign at presentation was abdominal mass and 
the predominant histologic subtype was leiomyosar‑
coma. In Wang et al study, approximately 15% of the 
patients had metastatic disease at diagnosis47. Most of 
the patients died in the first 3 years following surgery. 
They concluded that adult kidney sarcomas have a 
poor prognosis, clinically renal sarcomas are similar 
with advanced renal cell carcinoma and early diag‑
nosis and surgical resection offer patients the best 
chance of survival46‑49.

Conclusions

Renal sarcomas are exceedingly uncommon ma‑
lignant tumors, with a very poor prognosis, being 
diagnosed predominantly in the 4th to 6th decade of 
life. The presence of an abdominal mass represented 
the most frequent clinical sign. The most important 
positive prognosis factor for these tumors is complete 
surgical excision, with negative margins. Other than 
surgical resection, tumor grade and size are also im‑
portant prognostic factors. Sarcomas possess com‑
plex and “chaotic“ genetic and molecular structures. 
Sarcomas of the kidney, compared with other uro‑
genital sarcomas, have a lower survival rate. Renal 
sarcomas are hard to differentiate from RCC, but the 
differential diagnosis should be taken into account in 
the presence of a rapid growing renal mass without 
lymphadenopathy. Surgery is the main treatment mo‑
dality for renal sarcomas.
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