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Abstract
Leiomyosarcoma (LMS) is a mesenchymal neoplasm accounting for 20% of all soft tissue sarcomas (STS), with a particularly 
rare localization in the muscular layer of the venous vessels. The case report presents a patient with non-metastatic LMS of 
the right renal vein, spreading intraluminally, and reaching the right atrium of the heart, supplemented with a review of the 
state of knowledge. The patient underwent radical treatment, including radical nephrectomy with en bloc thrombectomy 
under extracorporeal circulation without circulatory arrest and deep hypothermia. Histopathological examination diagnosed 
LMS and negative surgical margins. A computed tomography (CT) scan performed on the 45th postoperative day detected 
no early recurrence or metastatic features. The world literature describes 78 cases of renal vein (RV) LMS. Surgical treatment 
has the greatest overall survival (OS) impact. Adjuvant systemic treatment and radiotherapy do not improve OS outcomes, 
having only palliative significance.
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INTRODUCTION

LMS originating from a venous vessel is an extremely rare 
tumour which can occur at any anatomical site. The three 
main locations are limbs, retroperitoneum, and uterus. 
Venous LMS most often originates from the inferior vena 
cava (IVC) [1]. LMSs outside IVC are exceptionally rare 
and reported in the renal vein (RV), great saphenous, 
pulmonary, and femoral veins [2]. To date, 78 cases of LMS 
of the renal vein have been published. RV LMS is classified 
by growth pattern into extravascular, intravascular, and both 
extravascular and intravascular types.

CASE REPORT

A 61-year-old female patient was admitted to the Emergency 
Department (ED) due to shortness of breath, cough, lower 
extremity oedema, and high blood pressure. Symptoms 
persisted for two weeks. Urgent echocardiography 
(Fig.  1)  showed tumour tissue in the right atrium of 
the heart and IVC, as well as suspected pulmonary embolism. 
In ED, angiography CT of the pulmonary arteries and  
non-contrast computed tomography (NCCT) of the 
abdomen and pelvis were performed. A pulmonary embolism 
was ruled out. Imaging revealed a tumour thrombus in 
IVC, extending from the right kidney into the right atrium 
(Fig. 2).

The patient was admitted to the Department of Urology 
and Urologic Oncology. During hospitalisation, abdominal 
and pelvic MRI (Fig. 3), cardiac CT, and abdominal and 
pelvic CT with contrast were performed. A tumour was 
found originating from the right kidney hilum with a tumour 
thrombus extending into the right atrium. There were no 
obvious features of metastatic disease. MRI showed a tumour 
of the renal hilum region (dimensions 5cm x 6cm x 5cm) 
with a thrombus extending into IVC (10cm) and the right 
atrium (3cm) (Fig. 3–4).

The case of a tumour thrombus reaching the right atrium 
require cooperation with cardiothoracic surgeons. The 
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Figure 1. Echocardiography performed at pre-hospital diagnosis, visible thrombus 
in VC
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patient was qualified for a right-sided nephrectomy with 
cavotomy, combined with simultaneous sternotomy with a 
right atriotomy. In the facility where the patient was treated, 
atriotomy and thrombus manipulation are performed 
without cardiac arrest and deep hypothermia, which is 
beneficial for the patient.

Laparotomy was performed with a right hemi-chevron 
incision. The retroperitoneal space was opened through 
Toldt’s line and the ascending colon with hepatic flexure 
was mobilized and moved medially. The Kocher’s manoeuver 
provided access to the inferior IVC which was dissected 
distally inferior to the left renal vein orifice, and proximally 
to the level of hepatic veins, which involved clamping short 
hepatic veins (Fig. 5). Lumbar veins on the posterior aspect 
of IVC were ligated and cut.

Next, the right kidney with the adrenal gland was mobilized 
outside the fat capsule. The right renal artery and ureter were 
dissected, clamped with Hem-o-lock clips, and severed. 
The hepatoduodenal ligament was mobilized and marked 
to perform the Pringle manoeuver later. At this stage, the 
cardiothoracic team performed a sternotomy and initiated 
extracorporeal circulation, incorporating suction from the 
operative field into the circuit. When the two surgical teams 
were ready, the cavotomy and right atriotomy were performed 
and the thrombus successfully pushed down from the right 
atrium and dissected from the IVC endothelium. The next 
step included resecting IVC surrounding the ostium with 
a safe margin of macroscopically healthy tissue. The right 
kidney was removed en bloc with the thrombus. After the 
removal of the tumour thrombus from IVC hepatic veins 
ostia were no longer blocked, but intensive bleeding from 
the hepatic veins occurred. This made IVC reconstruction 
difficult and Pringle manoeuver (temporary clamping of the 
haepatoduodenal ligament, which carries the blood supply 
to the liver) had to be performed. Such bleeding is expected 
and the common result of complex vascular surgery involving 
IVC at this level, and is therefore incorporated into the 
surgical plan. Due to the immediate suction of the blood back 
into the circuit patients outcome was not affected. IVC was 
reconstructed with the 5.0 polypropylene vascular suture, 
with no significant lumen narrowing (Fig. 6).

Immediately after surgery, the patient was transferred to 
the Cardiothoracic Intensive Care Unit, where she remained 
for five days, until the pleural drainage was removed, 
and she was transferred to the Urology Department. In 
the post-operative period, due to delusional and delirious 

Figure 2. CT angiography of the pulmonary arteries with visible right atrial tumour 
thrombus (yellow contour)

Figure 3. MRI image of the IVC filling thrombus (yellow contour) originating from 
the right renal vein

Figure 4. MRI image, the thrombus (yellow contour) extends into the right atrium

Figure 5. Intraoperative image of right retroperitoneal space with visible dissected 
IVC (blue line), right kidney (green line), and the right renal vein tumour (yellow 
line). A yellow rubber band marks the left renal vein
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disorders, the patient was consulted by a neurologist and 
underwent cerebral imaging and carotid Doppler ultrasound; 
morphological changes were excluded and the symptoms 
resolved spontaneously. The patient also developed atrial 
fibrillation which was successfully treated with electrical 
cardioversion (ECV). On post-operative day 18, the patient 
was discharged home in good general condition. CT was 
performed on the 45th post-operative day with no signs of 
local recurrence or metastasis.

Histopathology of the tumour showed renal vein LMS G2 
(FNCLCC), vimentin (+), desmin (+), Smooth Muscle Actin 
(SMA; +), and caldesmon (+).

DISCUSSION

LMS of the renal vein is an extremely rare tumour of the 
retroperitoneal space. So far, the literature describes 78 cases 
of cancer in this localization. 67 cases up until 2017 [3] and 
11 cases from 2017 to date [4–14]. In 11 cases, the cancer 
spread in the IVC lumen and formed a tumour thrombus 
[3,5,6]. In only one case, the disease reached the right atrium, 
but the patient was not eligible for surgical treatment [6]. 
Occasionally, the clinical presentation mimics renal cell 
carcinoma (RCC) [4]. In the presented case, the LMS closely 
resembled RCC, presenting with a tumour thrombus in the 
IVC.

The most important prognostic factors for overall survival 
(OS) are surgical margins and the absence of metastasis at the 
time of diagnosis, and for the local recurrence free survival 
(LRFS) prognostic factors are intraluminal extension and the 
degree of malignancy according to the FNCLCC scale [1,3].

Surgical treatment. The lack of effective adjuvant systemic 
treatment and radiotherapy limits the therapeutic options to 
radical resection [15,16]. According to the Gage et al. analysis, 

5-year OS in patients with non-IVC LMS is 32%, with an 
incidence peak between 60–69 years of age. Females were 
affected more often. 95% of patients in this group were treated 
surgically, and 51% received adjuvant treatment (RT and 
chemotherapy) [2]. Hollenbeck et al. analyzed the results of 
25 patients with IVC LMS [17]. After radical resection, 3-year 
and 5-year OS were 76% and 33%, respectively. Patients with 
non-radical resection did not survive 3 years. In the Hines 
group, the 5-year OS of patients with IVC LMS was 53% after 
surgery and chemoradiotherapy [18]. IVC LMSs frequently 
metastasize to the liver and lungs, despite aggressive 
multimodality treatment. Serrano et al. reported that 5-year 
OS is 33% in general and 68% after radical treatment with 
negative surgical margins [1], consistent with the results of 
the presented case report.

The longest observation of patients with IVC LMS was 
provided by Laskin et al. He reported 5-year and 10-year 
OS of 50% and 22%, respectively, in patients after radical 
resection with negative surgical margins. Moreover, he 
stated that IVC LMS intraluminal spread of the tumour 
suprahepatic or into the right atrium is correlated with an 
OS of less than 2 years [19].

It is important to emphasize that all the above studies were 
underpowered because of small groups of patients. Moreover, 
the data pertain to IVC LMS rather than RV LMS, and while 
these tumours share similar histology, directly extrapolating 
the results is problematic. Nonetheless, given the rarity of RV 
LMS, the available information has to be relied on.

The surgical treatment with negative surgical margins 
remains a challenge due to the location of the tumour at great 
vessels and critical vital structures, e.g. kidney, IVC with its 
tributaries, aorta, right atrium, and hepatic vessels. Radical 
resection is the only treatment option for LMS confined to 
an organ or anatomical location which provides a chance 
for full recovery [17].

Non-surgical treatment. Neoadjuvant radiotherapy, 
compared to primary surgery, has no recurrence-free survival 
(RFS) benefit [15]. The role of radio- and chemotherapy in 
LMS treatment is limited. Similarly, in 2012, Woll et  al. 
performed a large, randomised trial under the aegis of 
EORTC, that showed no benefit of adjuvant chemotherapy 
in the form of doxorubicin and isofosfamide after radical 
resection of STS in improving RFS and overall survival 
(OS) [16].

LMS is one of the most aggressive STS cancers. According 
to the Surveillance, Epidemiology and End Results (SEER) 
database about 16% of patients present with metastatic 
disease at diagnosis, and 50% of patients develop metastasis 
during the course of the disease [20]. Due to the LMS 
tendency for haematogenous spread, systemic therapy is 
crucial for patients with metastases [21]. In 2007, Dileo et al. 
presented the results of their phase II trial on gemcitabine 
and vinorelbine combination chemotherapy for patients with 
unresectable or metastatic STS. They concluded that there 
were low effects of systemic treatment on improving OS, and 
clinical benefit was observed only in 25% of patients [22].

Chemotherapy is a palliative treatment reserved for patients 
with unresectable LMS and metastatic disease, directed at 
reducing symptoms, reducing tumour masses, and improving 
the quality of life. Anthracycline chemotherapy is the main 
systemic treatment for metastatic LMS [1,21], while targeted 
therapy and immunotherapy have no therapeutic effect [23].

Figure 6. The right kidney with the renal vein tumour and the tumour 
thrombus (yellow contour) removed en bloc
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This case report and review of existing literature emphasize 
the critical necessity for pioneering research aimed at creating 
more effective systemic therapies, given the significant risk 
of haematogenous spread and the unfavourable prognosis 
associated with metastatic leiomyosarcoma (LMS). Enhancing 
our comprehension of oncogenesis and discovering new 
targeted treatments are vital for improving the outcomes for 
patients diagnosed with leiomyosarcoma.

SUMMARY

Leiomyosarcoma of the renal vein is a rare disease, therefore 
knowledge of diagnostic and therapeutic approaches is 
primarily derived from case reports and case reviews. The 
presented case illustrates a successful short time outcome 
following radical resection, which is crucial in preventing 
progression and metastatic spread. Radical surgical treatment 
is a major factor in improving overall survival in patients 
without metastatic disease. The literature emphasizes 
the aggressive nature of LMS and the limited efficacy of 
systemic treatments, such as adjuvant chemotherapy and 
radiotherapy. In this context, achieving negative surgical 
margins represents the best chance for prolonging survival 
and enhancing the quality of life of the patient.
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