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Introduction
Renal Cell Carcinoma represents 2% to 3% of all cancers, with the highest incidences occurring 

in western countries. In the last two decades there has been an annual increase of approximately 2% 
in incidence both worldwide and in Europe with approximately 84.400 new RCC cases and 34.700 
kidney cancer related deaths within the European Union in 2012 [1].

RCC has a biologic predisposition for direct vascular invasion: Intravascular tumor thrombus 
was found in 5% to 20% of the cases inside the renal vein or the inferior vena cava [2].

Although uncommon, metastatic renal cell carcinoma to the duodenum has been described; 
however, direct invasion from the kidney into the duodenum has been reported only in two studies 
[3,4]. Furthermore, there has been only one case report of renal cell carcinoma invading both the 
duodenum and Inferior Vena Cava (IVC) [5].

This report presents a unique case of RCC with invasion of the duodenum, liver and retro 
hepatic IVC and the adopted surgical approach.

Case Presentation
A 61 year-old Caucasian male with past medical history of hypertension, hypercholesterolemia 

and acute ischemic heart disease treated with double Aorto-coronaric bypass in 2004, presented 
with right flank pain of 3 months duration. His physical exam showed a clearly palpable abdominal 
mass noted from the right subcostal region to 10 cm above the iliac crest. The laboratory works 
were significant for hemoglobin of 8 g/dL, for which he received a transfusion of 2 units of packed 
red blood and creatinine of 1, 2 mg/dL. A EUS shows a renal mass of 8 cm × 9 cm. The suprarenal 
IVC was occupied by a thrombus that protruded above the margin of the IV hepatic segment. A CT 
scan shows: Voluminous mass of the right kidney (12 cm × 9 cm × 8 cm), this formation infiltrated 
the parenchyma with focal alteration of about 35 mm at the level of the VI segment, (Figure 1) it 
also makes anterior contact with the head of the pancreas and with the second duodenal portion 
compared to which it does not show a secure cleavage plan (Figure 2). The right renal vein was 
thrombosed and infiltrated by the neoformated process, with extrinsecation also involving the 
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duodenum, liver, retroperitoneum and IVC. In this scenario, to narrow the possible intraoperative 
complication, a multidisciplinary approach and equipe is recommended.
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inferior vena cava for a length of about 6 cm. Chest: a solid formation 
of about 9 mm is observed at the apical segment of the LSD, strongly 
suspected by secondary location of the disease, not further solid lesion 
on both lungs. An esophagogastroduodenoscopy was performed 
and revealed the following: at the level of the second portion of the 
duodenum is hardly noticed a protruding tumefaction in the lumen, 
ulcerated at the top; the tumefaction reduced dramatically the lumen 
of the bowel (Figure 3). A transesophageal echocardiography revealed 
no evidence of thrombotic formation in the right atrium and in the 
explorable tract of the caval veins. EF 40/45% (slightly reduced), VS 
of normal volumes and dimensions. Lee’s Index Score =2 (low <2, 
intermediate =2, high >2).

The patient was evaluated in a multidisciplinary tumor board 
and, based on the current literature and considering the intractable 
anemization, it was the consensus that surgical resection was 
attempted and followed by postoperative adjuvant immunotherapy.

Surgical technique
In supine position under general anesthesia, firstly the general 

surgeon proceeded to VI segment liver resection of the mass and 
exposure of the intrahepatic IVC until the thrombus free level. 
Hepatoduodenal ligament was encircled with a vessel tape to permit 
the Pringle maneuver. Diseased kidney was dissected and its renal 
artery divided and ligated. The suprahepatic IVC was dissected and 
surrounded by a vascular loop for potential posterior clamping. 
Veno-venous bypass was placed between the jugular vein and IVC 
bifurcation to restore hemodynamic stability and prevent massive 

reduction venous return causing profound hypotension during 
liver maneuver. Also a recup of blood machine was placed. With the 
patient in Trendelenburg position we proceed to clamp the infrarenal 
IVC below the thrombus, the renal veins and the IVC above the 
thrombus of the cava (At suprahepatic level supplemented with a 
Pringle maneuver). Longitudinal incision of the IVC started from 
the tumor adhesion-free point at the level of the renal vein keeping 
5 mm tumor- free margin. The thrombus showed strong adhesion 
to the IVC walls in the first extrahepatic part, while it was possible 
to mobilize from the IVC in the intrahepatic fraction. Oval shaped 
xeno-pericardial patch was used to repair the incised IVC by running 
suture using polypropylene 5-0. Transesophageal echocardiography 
was performed intraoperatively to monitor cardiac function and 
possible pulmonary artery thrombus by manipulation of the tumor 
thrombus in the IVC. After accurately evaluating the invasion of the 
duodenum and the surgical risk of a partial pancreatic resection, the 
dissection along with a complete duodenopancreatectomy followed 
by splenectomy was completed.

At 9 months follow up the patient is in good condition and is 
completing the third cycle of chemotherapy with sunitinib.

Discussion
Venous invasion is associated with Stage T3 of the TNM 

classification. Patients with untreated stage T3 RCC with intravascular 
IVC thrombus have a median life expectancy of 5 months and 1 
year disease-specific survival of 29% [6]. Successful resections of a 
RCC with removal of associated intravascular thrombus have been 
associated with a good long term control of the tumor in nearly 
50% of cases that present with T3 disease. Most of the studies that 
analyzed retrospectively the outcomes between RCC patient with 
IVC thrombus who received surgical management and the patients 
who underwent straight to systemic therapy found that patient who 
underwent surgery have longer survival rate; however the significance 
of those retrospective studies are limited by selection bias. In fact, 
most of the patients who did not receive surgical management had 
higher ECOG-PS and greater tumor burden, including unresectable 
disease and metastasis [7].

The presence of distant metastasis has been reported to be a 
very powerful prognostic factor in RCC patients with venous tumor 
thrombus [8]; another study showed that RCC patients with distant 
metastasis venous tumors had a cancer-specific survival rate of 10% 
and 60% in those without distant metastasis [9].

Furthermore, patients with metastatic RCC itself have historically 
poor prognosis, with an average survival term of 8 months. Patients 

Figures 1: Preoperative CT scan: Coronal reconstruction showing the renal 
mass, VI segment liver invasion and IVC thrombus.

Figures 2: Preoperative CT Scan: Axial reconstruction showing the renal 
mass, head of the pancreas and duodenal invasion and IVC thrombus.

Figures 3: EGDS showing duodenal ulcerated RCC invasion.
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with survival term of two years only account for 10% to 20% of 
patients. Another study confirms that the mean survival of T4 patients 
who are not treated surgically is 5 months.

Comparing with T3 patient management, patients who are 
diagnosed with metastatic renal cell carcinoma (T4) or patient who 
develops metastasis or recurrent disease following prior treatment 
are generally treated with systemic therapy, primarily using 
immunotherapy or agents targeting the vascular endothelial growth 
factor pathways.

There are currently eight US FDA approved agents available 
for the treatment of mRCC. Five of these agents target VEGF of its 
receptors, two inhibit activity of mTOR, and one is a recombinant 
form of endogenous cytokine IL-2 [10].

Despite new and effective conservative therapy, nephrectomy 
continues to have an important role in T4 patient when is performed 
prior to systemic therapy in attempts to decrease the bulk of the 
tumor (Citoreductive surgery) and when is performed to control 
severe symptoms caused by the primary tumor (Palliative surgery).

Regression of metastatic disease following nephrectomy are 
described, but very rarely [11,12].

Two randomized controlled trials have been completed in the 
era of Interferon (IFN) immunotherapy (SWOG demonstrates that 
nephrectomy before treatment resulted in a statistically significant 
improvement in overall survival and EORTC demonstrates that 
both times to progression and overall survival duration significantly 
favored cytoreductive nephrectomy prior to immunotherapy) 
[13,14]. The available data derived from the EORTC and SWOG 
study shows that approximately 20% of the patients will not benefit 
from the additional nephrectomy and deteriorate rapidly, despite 
the combined approach, and ultimately meaning that they have 
undergone an unnecessary and morbid treatment [15].

Therefore patient selection for cytoreductive nephrectomy 
should be done carefully so that patient can proceed with immune 
-based therapy following surgery, considering the following criteria: 
possibility to debulk > than 74% of the tumor, ECOG PS performance 
status of 0 or 1 (Figure 1) and adequate organ function with no 
evidence of extensive liver or bone metastasis or central nervous 
system involvement [16].

The results of nephrectomy prior to therapy with molecularly 
targeted agents as opposed to molecularly targeted agent alone are 

still debated. While two retrospective studies (with patient from 
IMDC and National Cancer Database) suggest that cytoreductive 
nephrectomy prior to targeted therapy provides significantly longer 
overall survival [17,18]; in CARMENA Trial results with Sunitinib 
alone met the criteria for no inferiority compared with those with 
nephrectomy followed by Sunitinib.

Surgical therapy for stage IV RCC with massive neoplastic venous 
thrombosis is still debated and it should only be performed on 
carefully selected patient with the intent of oncologic debulking and 
prophylaxis of massive embolisms which requires a multidisciplinary 
approach.

Large renal masses frequently induce a significant amount 
of reactive desmoplasia, obliterating surgical tissue planes and 
mimicking pT4 disease [19]. The majority of patients in whom 
involvement of adjacent organ is suspected clinically are over staged 
(60%) [20]. Colon, pancreas and diaphragm are the most frequently 
involved structures, followed by liver, spleen and bowel mesentery.

For patient who has radical nephrectomy with adjacent organ 
resection, surgical margin status is the most important variable 
in determining overall survival. These patients’ survival outcomes 
are often similar to patient with metastatic disease and should be 
considered for neoadjuvant or adjuvant clinical trials [21].

Surgical strategies discussion
The traditional classification of RCC caval thrombus is as follows:

I. Venous thrombus in the renal vein not reaching IVC

II. Infra-hepatic IVC thrombus.

III. a: Intrahepatic: A thrombus extending into the retrohepatic 
IVC but below the Ostia of major hepatic veins (Figure 4).

b: Hepatic: a thrombus extending into the retrohepatic IVC 
reaching the Ostia of the major hepatic veins and may extend into 
them causing Budd-Chiari syndrome

c: Suprahepatic, infradiaphragmatic: A thrombus extending into 
the retrohepatic IVC above the major hepatic veins but below the 
diaphragm.

d: Suprahepatic, supradiaphragmatic and infra-atrial: A thrombus 
extending into the supradiaphragmatic, intrapericardial IVC but not 
into the right atrium

IV. Right atrial thrombus.

Figure 4: RCC caval thrombus classification.
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Depending on the extent of the IVC thrombus many different 
surgical techniques can be used: veno-venous bypass (for stage I and 
II), pump-driven Veno-Venous Bypass (VVB) in which the IVC 
and the IMV are connected to the right atrium (stage IIIa to IIIc) 
and Cardio Pulmonary Bypass with or without Deep Hypothermic 
Circulatory Arrest (DHCA) (stage IIId to IV).

Level I or II IVC thrombi are treated by dissection of the IVC, 
without the need for a complete piggy-back, with clamping of the 
contralateral renal vein and the IVC above and below the thrombus, 
followed by cavotomy and thrombectomy. It is not necessary to 
perform a complete piggy-back if Pringle maneuver with hepatic 
clamp is performed in association with clamping of the suprahepatic 
IVC for less than 20 min.

In group III a hepatic mobilization using liver transplantation 
(piggyback) technique is usually done to allow adequate exposure of 
the retrohepatic IVC. If the ligation and division of all retrohepatic 
veins (complete piggy-back) is completed then it is not necessary to 
clamp the hepatic hilum in level III thrombosis [22].

Ciancio et al. [23] described a successful technique in removing 
stage IIId thrombi without intraoperative bypass maneuvers while 
avoiding median sternotomy depending on milking of the tumor 
thrombus below the level of the major hepatic veins. This is facilitated 
by IVC dissection from the posterior abdominal wall, thus allowing 
the surgeon fingers to wrap circumferential around the IVC and 
avoiding letting loose a thrombus fragment [23].

If the lumen of the IVC is reduced by >50% after vascular 
resection, patch angioplasty of the IVC with biologic, autologous or 
synthetic material can be used to reconstruct the IVC and to maintain 
satisfactory luminal domain and latency [24]. In those cases in which 
a segmental resection of the IVC wall is necessary to ensure negative 
margins, the IVC can be replaced with a tube graft. However, in cases 
in which the IVC is totally occluded by either tumor or no tumor 
thrombus, segmental resection of the IVC can be performed to ensure 
negative margins, but there is no need to perform IVC reconstruction 
and it can be ligated and left in discontinuity [25]. If resection with 
reconstruction or replacement of an occluded IVC is planned, 
preservation of uninvolved venous collaterals and lumbar veins 
during IVC mobilization is important to ensure pathways for venous 
return and avoidance of postoperative lower extremity swelling [26].

Concomitant partial or total cross-clamping of the abdominal 
aorta will maintain systemic blood pressure above 100mmHg. The 
clamping should not be continued for more than 30 minutes to avoid 
renal dysfunction [27].

Conclusion
For those patients showing a good PS and presenting with locally 

advanced metastatic RCC invasion to neighboring viscera, surgical 
resection is a viable option that should be comprehensively discussed. 
Further studies to evaluate the survival benefit in combination with 
targeted therapies are anticipated.

Complete surgical extirpation is possible in cases of RCC 
is invading other organs such as pancreas, duodenum, liver 
and retroperitoneum. In this scenario, to narrow the possible 
intraoperative and post-operative complication, a multidisciplinary 
approach and equipe is recommended.

A contemporary, multi institutional cohort is needed to 

determine which patients may benefit from such aggressive surgical 
interventions. Moreover, the role of systemic therapies continues to 
evolve in the management of locally invasive tumors.
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