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Abstract

Six percent of cases with renal cell carcinoma (RCC) can present with thrombus, and also invasion to renal vein, and atrium may be observed in 44% and
1-4 % of these cases, respectively. These cases require multidisciplinary management and surgery should be the first treatment option. However, if a tumor
is considered unresectable or metastatic, systemic therapy can be considered in the first instance. Herein, we present 2 cases. A 77-year-old female patient
presented with right renal tumor 89 mm in diameter with thrombus level IV considerably unresectable started to receive treatment with nivolumab and
cabozantinib. After 6 months of treatment thrombus was reduced to level 1I. A 43-year-old male, presented with 110 mm- right renal mass with thrombus level
IT and lung metastases. He started to receive pembrolizumab and axitinib. At 6 months of treatment, the size of the tumor and thrombus decreased. In both
cases we performed laparoscopic radical nephrectomy with thrombectomy, and pathology reports indicated the presence of clear cell RCC, Grade 3, pT3b-Nx.
Systemic treatment in patients with RCC associated with tumor thrombus, whether metastatic or not, would seem to obtain some benefit prior to surgery -line
favor surgical feasibility.
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Ozet

Renal hiicreli karsinomlu (RHK) olgularin %6’s1 trombiis ile basvurabilir ve ayrica bu olgularin %44’iinde renal ven ve %1-4’linde atriyum invazyonu
goriilebilir. Bu vakalar multidisipliner yonetim gerektirir ve cerrahi ilk tedavi segenegi olmalidir. Bununla birlikte, timdriin rezeke edilemedigi veya metastatik
oldugu disiiniilityorsa, ilk etapta sistemik tedavi diisiiniilebilir. Bu yazida 2 olgu sunulmustur. Sag bobrek tiimérii 89 mm ¢apinda, trombiis seviyesi [V olan ve
rezeke edilemeyen 77 yasinda bir kadin hasta nivolumab ve cabozantinib tedavisi almaya basladi. Alt1 aylik tedaviden sonra trombiis seviyesi I[I’ye diigiiriildi.
43 yasinda erkek hasta, 110 mm’lik sag bobrek kitlesi, trombiis seviyesi I ve akciger metastazlari ile bagvurdu. Hastaya pembrolizumab ve aksitinib tedavisi
baslandi. Tedavinin 6. ayinda timériin ve trombiisiin boyutu azaldi. Her iki vakada da trombektomi ile birlikte laparoskopik radikal nefrektomi uyguladik ve
patoloji raporlar berrak hiicreli RHK, Grade 3, pT3b-Nx varligini gosterdi.

Metastatik olsun ya da olmasin, tiimér trombiisii ile iligkili RHK’l1 hastalarda sistemik tedavi, cerrahi fizibilite lehine cerrahi 6ncesi bir miktar fayda
saglayacak gibi gorinmektedir.

Anahtar kelimeler: renal hiicreli karsinom, inferior vena kava, immiinoterapi, laparoskopik cerrahi, tromboz
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Introduction

Renal cell carcinoma (RCC) can present with venous
thrombus in approximately 6% of cases, and invasion of the
renal vein, and extension up to the atrium may be seen in 44%,
and 1-4 % of these cases, respectively [1]. Mayo clinic thrombus
classification is the most frequently used staging system to decide
on feasibility of surgical treatment. Since various treatment
methods have been used for level III tumors, Ciancio et al.
divided these tumors into 4 sublevels, so as to assess therapeutic
challenges and surgical feasibility in the management of these
tumors [2]. Multidisciplinary management is required from both
clinical and surgical perspectives, and the surgical intervention
is the first option in these patients [3].

Systemic treatment should be considered as a first-line
alternative if a metastatic or unresectable RCC is present [4].
We have described 2 cases and reviewed the available literature
up to February 2024.

Case Presentations

Case 1

Magnetic resonance imaging (MRI) of a 77-year-old
asymptomatic woman with a history of diabetes, hypertension
and hypothyroidism with unremarkable laboratory test results
revealed a contrast-enhanced mass on her right kidney measuring
89 x 77 mm, with tumor vascular compromise, and a RENAL
nephrometry score of 12 ph. This mass lesion invaded the renal
vein and inferior vena cava (IVC), extending from the renal
hilum to the right atrium (Figure 1a). No lesion was detected
on chest tomography.

A multidisciplinary evaluation determined that it was a
non-metastatic RCC with level IV tumor thrombus, and the
patient was not considered for surgery due to compromise of the
intrahepatic venous wall. Renal biopsy findings were reported
as RCC, clear cell variety then systemic treatment was started
with nivolumab and cabozantinib. After 12 well tolerated
treatment sessions applied twice a month, MRI was performed
which showed a decrease in the tumor size (54.8 x 48.3 x 43
mm), and a RENAL nephrometry score of 8ph. Additionally a
decrease in the size of the tumor thrombus was evident to level I
(Figure 1b). After 9 months of systemic treatment, we decided
to perform laparoscopic right radical nephrectomy with inferior
vena cava thrombectomy.

Early ligation of the right renal artery in aortic intercaval
space was performed. Right renal vein was identified with a
tumor thrombus that penetrated about 2 centimeters into the
IVC. We first dissected and then clamped the IVC in its cephalic
and caudal portions, and the left renal vein. Dissection of the
right renal vein was extended to the vena cava (Figure 2). Tumor
thrombus was extracted from the vena cava and cavorrhaphy
was performed and then the clamps were released. Finally, the
kidney was completely freed and extracted through an incision
in the right iliac fossa.

There was no postoperative complications, i.e. drop in
hemoglobin or hematocrit levels and a creatinine level of 1 mg/
dL was maintained. She was discharged 3 days after surgery.

The histopathological report indicated clear cell RCC,
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Figure 1. a: MRI images of case 1 before systemic treatment; b:
MRI images of case 1 after systemic treatment

Figure 2. Intraoperative images of case 1

ISUP Grade 3 with renal sinus invasion and infradiaphragmatic
tumor thrombus, TNM: pT3b-Nx-Mx. Adjuvant treatment with
pembrolizumab was proposed, which was suspended at the 2nd
dose due to the drug intolerance of the patient. So far, we haven’t
got any information concerning 20 months of her follow-up.

Case 2

A 43-year-old male patient came to our center with hematuria
and discomfort in the right testicle. The physical examination
revealed a right varicocele, so an ultrasound of the testicles and
abdomen was requested, which revealed a renal mass.

Computed tomography (CT) revealed a right renal mass
measuring 110 x 100 x 130 mm that infiltrated the renal sinus, and
displaced the ureter. CT also displayed thrombus in the infrarenal
vena cava, while infiltration of the vein wall could not be confirmed.
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In the thorax, a 20 x 18 mm nodular image was seen in the
left lower lung lobe, and other small nodular images in the
middle lobe of the left lung were observed, as well. An MRI
was requested which confirmed the presence of a right renal
mass that is in contact with and infiltrated the IVC through its
posterior wall with endoluminal thrombus below the renal veins
that reached the confluence of the iliac branches (Figure 3a).

Renal biopsy result was renal cell carcinoma, clear cell
variety. Metastatic RCC with tumor thrombus was considered.
Its International Metastatic RCC Database Consortium (IMDC)
risk score was intermediate risk +1. Pembrolizumab + axitinib
was started at that time with a good response. At that time the
patient also started to receive anticoagulant therapy with low
molecular weight heparin. After 6 months of systemic treatment,
we decided on a new control CT scan, observing a great decrease
in the tumor mass, with no evidence of compromise of the IVC
wall and thrombus persisting without changes in the infrarenal
IVC and lumbar vein (Figure 3b). Then we decided to perform
laparoscopic right radical nephrectomy with thrombectomy of
the IVC.

Figure 3. a: CT images of case 2 before systemic treatment; b:
CT images of case 2 after systemic treatment

Figure 4. Intraoperative image of case 2

Dissection of the inferior vena cava until the right renal
pedicle was located, which was firmly attached to all planes. The
renal vein was evident with a thrombus that reached up to the
orifice of IVC. In addition, another red thrombus was evident in
the vena cava that extended from the orifice of the gonadal vein
to approximately the bifurcation of the iliac veins; We decided
to perform a nephrectomy without intervening the red thrombus.
Ligation of the renal arteries was performed. The kidney
remained firmly adhered to the psoas muscle, so we decided to
remove the thrombus from the renal vein with manual assistance
without resorting to surgery, and the defect on the renal vein was
repaired with sutures (Figure 4). Extraction of the specimen was
performed through the manual assistance device.

There was no postoperative complications, and he
was discharged 3 days later with anticoagulation. The
histopathological report indicated clear cell RCC, ISUP: Grade
3 with extensive invasion of the capsule, renal sinus and renal
vein, TNM: pT3b-Nx.

He currently continues treatment with pembrolizumab and
axitinib with good tolerance without disease progression during
18 months of follow-up.

Discussion

RCC with thrombus in the IVC should be managed
surgically as a first alternative with an established benefit in
overall survival [5]. There is a high degree of controversy about
the extension of the thrombus and the prognosis. Wagner et
al. indicated that if the thrombus extends into the vena cava,
survival is worse compared to thrombi located only in the renal
vein within the context of other factors specific to the patient
and anatomopathological characteristics [6].

The vein wall invasion with thrombi should be evaluated by
its surgical prognostic value, since the invasion of the vein wall
entails longer surgical time, more profuse bleeding, and higher
rate of transfusions. If it requires a minimally invasive approach,
there will be a higher conversion rate [7]. Therefore, clinical and
surgical planning is a fundamental step in these patients, even
more so when systemic therapies are taking a leading role in the
treatment of these complex cases [8], where a multidisciplinary
assessment is essential to determine whether it is resectable,
unresectable, locally advanced or systemic treatment should be
offered in the first instance [4]. Accordingly, several retrospective
studies have inquired whether or not systemic therapy with
vascular endothelial growth factor receptor tyrosine kinase
inhibitors had a benefit in reducing the level of thrombus. The
results were encouraging. Indeed, when sunitinib, sorafenib or
axitinib were used, 25 - 28% reduction in the size of thrombi
was achieved [9,10]. Stewart et al. presented a phase 2 study
where they reported 8 weeks of treatment with axitinib to assess
its safety, efficacy and neoadjuvant effect in the management
of venous tumor thrombus with an overall response rate of 35
percent [11]. There are reports where the use of immunotherapy
with immune checkpoint inhibitors (ICI) in combination with
tyrosine kinase inhibitors (TKI) seems to be useful as preoperative
therapy in these cases that can be classified as inoperable in
the first instance [12—14]. If the disease is metastatic, the risk
should be quantified, and also the appropriate time to perform
cytoreductive nephrectomy should be assessed according to the
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IMDC criteria. The recommendation for systemic treatment,
after biopsy of the primary or a metastatic site, is the use of ICI
together with a TKI in intermediate and high-risk patients [15].

The strength of this report is the fact that it investigated
rarely used neoadjuvant therapy, and its role in improving
surgical results in cases with RCC associated with venous
thrombi. Since availability of scarce literature data that support
downstaging using neoadjuvant therapy in these cases, we could
not formulate a management protocol for these cases.

Systemic treatment in patients with RCC associated with
IVC tumor thrombus, whether metastatic or not, would seem
to provide some benefit prior to surgery and favor surgical
feasibility. However, further prospective studies should be
performed to determine the real benefit of this approach.
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