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InTROduCTIOn

Three percent of the solid tumors in adults are found to be renal cell carcinomas 
(RCC), with the highest incidence at an age between 50 and 70 years. Pulmo-
nary (50%), lymphatic nodes (35%), hepatic (30%), bone (30%) and adrenal 
(5%) metastases are the most frequent in this type of neoplasia.1 

Clear cell renal cell carcinoma (CCRCC) metastasizing into muscles is an 
atypical discovery. Satake et al. concluded that only 32 cases of skeletal muscle 
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ABSTRACT

Introduction: Renal cell carcinoma has a propensity to propagate into the renal vein and infe-
rior vena cava. A small percentage has distant metastasis at presentation. Pulmonary, hepatic, 
cerebral and bone metastases are common, but skeletal muscle involvement is rare. Case 
presentation: We present the case of a 51-year-old patient complaining of right flank pain, 
gross hematuria and a painful left laterothoracic mass. Preoperative examination revealed a 
tumor in the inferior pole of the right kidney, thrombosis of the right renal vein that extended 
into the inferior vena cava and a left laterothoracic tumor. We decided on a preoperative digital 
subtraction angiography and selected embolization of the laterothoracic mass. We performed 
right radical nephrectomy with vena cava thrombus excision and excision of the left laterotho-
racic tumor. The pathological examination revealed a clear cell renal carcinoma with sarco-
matoid differentiation of the right kidney. Metastases with the above features were noticed in 
the right adrenal gland and in the skeletal muscle of the chest wall. Conclusions: The surgical 
resection of large renal tumors with associated thrombus within the inferior vena cava is chal-
lenging to any surgeon. The preoperative embolization of the metastatic tumor is helpful in the 
reduction of pain and intraoperative blood loss. 

Keywords: inferior vena cava thrombosis, renal vein thrombosis, sarcomatoid clear cell renal 
cell carcinoma, skeletal muscle metastasis
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metastasis from RCC had been reported until 2009, and 
Sountoulides et al. discovered 3 more. Patients with RCC 
that present with metastatic involvement of the skeletal 
muscles are exceptional, thus making the present case re-
port as set apart from the rest.2

Sarcomatoid RCC (sRCC) has yet to be completely 
described. Therefore, it is a very aggressive form of re-
nal neoplasia, due to the incomplete understanding of its 
physiopathology and possible form of treatments. Being 
an aggresive form of cancer, in which patients present in 
an advanced stage of evolution, sRCC is rather uncommon 
to medical clinicians that deal with metastatic ailments.3

CASE PRESEnTATIOn

We report the case of a 51-year-old male patient com-
plaining of right flank pain, gross hematuria and a painful 
left laterothoracic mass that had evolved over the last 6 
months. On examination, the general status was good, and 
on local examination a 10 × 10 cm palpable tumor and non-
palpable kidneys were observed. Past personal and family 
medical history was not significant.

A thoracic, abdominal and pelvic computerized tomog-
raphy (CT) scan was performed, that described a right renal 
inferior pole tumor, the presence of a right renal vein throm-

bus shortly extending into the inferior vena cava without 
lymph nodes involvement, and a left latero-thoracic tumor, 
with no other abnormalities identified on CT scan.

Prior to surgery, the patient underwent an embolization 
procedure for the laterothoracic tumor. We used the Seld-
inger technique through a right femoral approach. The tu-
mor vasculature formation of the chest wall was identified, 
with blood supply from the VIIIth intercostal artery, which 
was embolized to total tumor stasis and devascularization, 
followed by pain relief at the tumor site, on the same day 
(Figure 1).

Under general anesthesia, within 24 hours from the em-
bolization of the thoracic tumor, we performed right ne-
phrectomy and adrenalectomy, longitudinal resection of 
the inferior vena cava, right longitudinal cavoraphy. There 
was no drop in the patient’s blood pressure during the in-
ferior vena cava approach.

An incision was made in the center of the laterothoracic 
tumor with the complete macroscopical resection of the 
tumor situated in the intercostal space between the VIIIth 
and IXth rib with minimal blood loss.

The pathological examination revealed a CCRC with 
sarcomatoid differentiation of the right kidney (Fuhrman 
4). The great majority of the tumor was composed of con-
ventional CCRC, with a Fuhrman 2 nuclear grade. About 
5% of the tumor showed a sarcomatoid differentiation, 
with rhabdoid appearance of the cells. Rather extensive 
necrosis was present in these areas the tumor. Upon im-
munohistochemical examination, both conventional and 
sarcomatoid components expressed CD 10, EMA, AE1/
AE3, CK8, CK18 and were negative for CK 7, CK 20, AM-
ACR, CD117 (Figure 2).

The renal vein contained a tumor thrombus and mul-
tiple emboli that were present in the small veins of the 
renal sinus. Metastases with conventional CCRC feature 
were noticed in the right adrenal gland and in the skeletal 
muscle of the chest wall.

The patient was further referred to an oncologist for 
chemotherapy.

dISCuSSIOn

It has been reported that approximately 0.4% of RCC 
metastasize to skeletal muscle. Even though the skeletal 
muscle presents an abundant blood supply and accounts 
for a large surface of the body, metastatic involvement is 
very exceptional at this site. The presence of peptidic fac-
tors preventing the metastasis and muscular contractions 
dislodging anchored tumor cells provide insight into the 
rarity of skeletal metastasis.5

FIGURE 1. Performing a microcatheterization of the intercostal ar-

tery and embolization with polyvinyl alcohol, 150–300 µm particles, 

to total tumor stasis and devascularization.
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The percentage of sarcomatoid differentiation within 
the tumor seems not to influence overall survival in pa-
tients with cM1 disease.8 RCC commonly metastasizes to 
soft tissues as a single soft tissue deposit developing at any 
point ranging from 6 months to 19 years, the maximum 
risk being within the initial 5 years after first medical con-
tact. In our reported case, the skeletal muscle metastasis 
was synchronous with the primary tumor.6

Renal cell carcinoma metastases present a highly de-
veloped vasculature, with increased bleeding described 
during the surgery. Major hemorrhage can be prevented 
during surgery. Transarterial embolization was found to be 
useful in alleviating pain immediately. The procedure can 
be safely executed, without including non-target emboli-
zation, if a previous angiography is performed for an exact 
anatomical evaluation of the vessels, as well as a precise 
cathether insertion in the arteries that supply the tumor. 
This is why we decided on preoperative embolization of 
the left laterothoracic tumor.7

COnCluSIOnS

Cases with sarcomatoid renal cell carcinoma present a 
poor prognosis due to its increased rate of recurrence and 

high mortality and morbidity, indicating the need for more 
effective systemic therapies. Further trials are needed to 
discover the reason why skeletal muscle metastases de-
velop in such a small percentage of patients with RCC and 
to evaluate the transarterial embolization benefits from an 
oncological point of view.
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FIGURE 2. A – Sarcomatoid differentiation with rhabdoid appearance merging from Fuhrman 2 CCRC. 

B – Week positivity of CD 10 in the sarcomatoid component of CCRC. C – Strong positivity of AE1/AE3. D – 

Positivity of EMA with membrane delineation.
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