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ABSTRACT
Venous thromboembolism (VTE) is a well-recognized 

complication in patients with cancer. Renal cell carcinoma 
(RCC) is among the malignancies associated with an increased 
risk of VTE. We present a case report of a patient diagnosed 
with extensive venous thrombosis in the setting of renal cell 
carcinoma. A 45-year-old male with previous diagnosis of 
chronic kidney disease (CKD) in hemodialysis, received the 
diagnosis of Renal Cell Carcinoma (RCC) in a computed 
tomography (CT) of routine has appeared a heterogeneous 
expansile mass was seen in the upper third of the right kidney 
invading the renal pelvis, inferior vena cava and hepatic veins. 
Open surgical intervention was performed for exeresis of RCC 
and extensive thrombus. Patient is clinical and hemodynami-
cally stable since then. Further research is warranted to better 
understand the underlying mechanisms and develop effective 
strategies for prevention and treatment of thromboembolic 
events in patients with RCC.

Keywords: renal cell carcinoma, venous thrombosis, deep 
vein thrombosis, pulmonary embolism, hypercoagulability.

INTRODUCTION
Venous thrombosis represents a severe complication 

among cancer patients and significantly impacts both 

morbidity and mortality rates. Renal cell carcinoma (RCC), 
the most common form of kidney cancer, has been associated 
with an increased risk of thrombotic events, particularly 
venous thromboembolism1. Understanding the mechanisms 
underlying extensive venous thrombosis in patients with renal 
cancer is essential for improved risk assessment, prevention, 
and management strategies2.

Extensive venous thrombosis poses significant challenges 
in the management of patients with renal cancer1,2. Studies 
have demonstrated an elevated incidence of venous throm-
botic events in this population, with rates varying depending 
on cancer stage and treatment modalities. Venous thrombo-
embolism, including deep vein thrombosis and pulmonary 
embolism, contributes to increased morbidity, prolonged 
hospital stays, and reduced overall survival3. 

The mechanisms underlying the prothrombotic state in 
renal cancer patients are multifactorial. Tumor-related factors, 
including enhanced coagulation activity, production of proco-
agulant substances, and release of inflammatory mediators, 
contribute to a hypercoagulable state4. Moreover, the tumor 
microenvironment, hypoxia, and interactions between tumor 
cells and platelets further promote thrombus formation. 
Additionally, specific genetic alterations and acquired muta-
tions have been implicated in thrombotic events in renal 
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cancer patients4,5.

The classification of Mayo6 divides the neoplastic 
thrombus in:

0. Limited to the renal vein;

I. Involvement of the inferior vena cava and extension less 
than 2 centimeters;

II. Extension greater than 2 centimeters, but below the 
hepatic veins; 

III. Located from the hepatic veins, however, below the 
diaphragm;

IV. Above the diaphragm.

Our article aims to describe the case of a patient diag-
nosed with renal cell carcinoma that evolved with extensive 
thrombosis of the renal vein, vena cava extending to the right 
atrium, where radical nephrectomy and thromboembolectomy 
was performed with good recovery of the patient.

CASE REPORT
A 45-year-old male, previously healthy, non-smoker, 

non-drinker, no diagnosis of hypertension or diabetes mellitus, 
dialysis for 25 years for an undetermined etiology, followed-up 
in outpatient nephrology service, without significant clinical 
complaints in routine evaluation. The patient underwent 
contrast-enhanced CT scan of the abdomen of routine in April 
2022, where heterogeneous expansile mass was seen in the 
upper third of the right kidney, measuring approximately 8.6 
x 6.1 x 6.0 cm, with signs of invasion of the renal pelvis and 
inferior vena cava in the intrahepatic pathway and descending 
portion.

Considering the surgical risk of the patient, a preoperative 
transthoracic echocardiogram was performed, which showed 
inferior vena cava of 22mm in diameter, filled by a tumor 
mass extending into the right atrium, with a mass of 39 x 
15mm visible inside.

A computed tomography with contrast (CT-C) was 
performed  with diagnosis of renal cell carcinoma with 
vascular invasion of inferior vena cava (Figure 1).

Scheduled surgical approach for exeresis of heterogeneous 
tumor expansive formation and thrombectomy of extensive 
thrombotic formation. A Makuuchi incision was made and the 
surgery was performed by open approach due to the extent of 
renal involvement, as well as the vascular invasion evident on 
imaging exams. The surgery was performed in a single opera-
tion, without the need for cardiopulmonary bypass (ECMO). 

The surgical specimen removed was the heterogeneous appe-
aring renal neoplasm on left CBCT, as well as the neoplastic 
thrombus evident on IVC.

The surgical specimen involving both the right kidney 
and the installed renal neoplasm weighed 645g (Figure 2 and 
3). The right kidney had the following dimensions: 15 x 12 x 
7.5cm (1350cm³) and the neoplastic lesion evident in the upper 
and middle pole was 13 x 10 x 7cm (910cm³). Microscopy 
showed renal cell carcinoma.

Patient evolved without surgical wound infection (Figure 
4). On the first postoperative day, the patient developed 
pneumonia acquired in the hospital environment and required 
admission to the ICU to resolve the condition, requiring nora-
drenaline to maintain stable blood pressure, and also using 
Meropenem and Piperacillin-Tazobactam. About 7 days after 
diagnosis and after finishing the antibiotic regimen, the patient 
evolved with clinical and hemodynamic stability, being 
weaned from VAD and transferred to a ward bed, from where 
he was discharged with significant clinical improvement for 
outpatient follow-up.

DISCUSSION
We present the case of a previously CKD patient diag-

nosed by imaging with a solid expansive heterogeneous 
renal lesion with features typical of malignant neoplasia and 
significant vascular neoplastic invasion, with an indication for 
an extensive surgical approach for nephrectomy and thrombo-
embolectomy.

Renal cell carcinoma (RCC) is a common malignancy 
originating from the renal parenchyma, with venous throm-
bosis being a known complication associated with advanced 
disease1-3. The presence of extensive venous thrombosis in 
RCC patients presents numerous challenges, including incre-
ased surgical complexity, risk of embolization, and higher 
mortality rates. This discussion aims to explore the physiopa-
thological mechanisms involved, surgical considerations, and 
the impact on patient outcomes1,4.

Venous thrombosis in RCC often involves the renal vein 
and can extend into the inferior vena cava (IVC). It is hypo-
thesized that tumor invasion into the venous system triggers a 
hypercoagulable state through various mechanisms, including 
direct endothelial damage, secretion of procoagulant factors, 
and activation of platelets and the coagulation cascade7,8. 
Additionally, the presence of tumor thrombus can disrupt 
normal blood flow, leading to stasis and further promoting 
thrombus formation9.

The presence of extensive venous thrombosis in RCC 
is associated with increased morbidity and mortality rates. 
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Studies have reported higher rates of intraoperative bleeding, 
perioperative complications, and postoperative mortality 
in patients with advanced tumor thrombus10. The extent of 
thrombus invasion, tumor stage, and patient comorbidities 
influence the prognosis and survival outcomes. Therefore, a 
thorough preoperative assessment, careful patient selection, 
and comprehensive surgical planning are crucial to improve 
the chances of successful outcomes.

The management of RCC with extensive venous 
thrombosis requires a multidisciplinary approach involving 
urologists, vascular surgeons, and interventional radiologists. 
The surgical strategy aims to achieve complete tumor resec-
tion while ensuring minimal perioperative complications11. 
The level of thrombus extension, as classified by the Mayo 
or Neves classification systems, guides the selection of the 
surgical technique, including thrombectomy, cavotomy, 
or combined procedures with cardiopulmonary bypass12. 
Advanced imaging techniques, such as preoperative computed 
tomography (CT) and magnetic resonance imaging (MRI), 
aid in surgical planning and identification of the extent of 
thrombus.

CONCLUSION
RCC is a disease characterized by being indolent and only 

usually shows symptoms in advanced stages. The diagnosis 
is usually made by imaging examinations that are requested 
for other purposes, as was the case with our patient. He also 
had extensive vascular invasion, with a venous thrombus 

Fonte: Arquivo Pessoal.

FIGURE 1
Solid expansive renal formation on the right invading the inferior vena cava through the renal vein up to the level of the cavoatrial junction.

extending from the inferior vena cava to the right atrium, 
although he remained asymptomatic. The surgical approach 
performed involved urologists, vascular surgeons, and a wide 
incision for correct evaluation and performance of nephrec-
tomy and thromboembolectomy. Patients submitted to such a 
procedure usually evolve with a poor prognosis and unstable 
clinical status, which did not occur with our patient, who 
developed pneumonia that was soon resolved and the patient 
remains in outpatient follow-up in our service.

We emphasize that further studies involving the follow-up 
of patients with concomitant diagnosis of renal cell carcinoma 
and extensive venous thrombosis are needed in order to define 
the best management.
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Fonte: Arquivo Pessoal.

FIGURE 3
Intraoperative aspect of renal neoplasia with vascular involvement 
and view of the thrombus in IVC. 

Fonte: Arquivo Pessoal.

FIGURE 4
Post-operative scar appearance (Makuuchi’s incision) by total open 
nephrectomy and thromboembolectomy at the same surgical time.

Fonte: Arquivo Pessoal.

FIGURE 2
Macroscopic aspect of the renal tumor removed via total nephrec-
tomy and part of the venous thrombus removed by thromboembo-
lectomy.
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