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Abstract

BACKGROUND: Renal cell carcinoma (RCC) with cavoatrial involvement represents a major surgical challenge.
Several surgical techniques for the treatment of these tumors have been proposed, but due to a small number of
patients and limited follow-up, substantial controversy about the best operative management still exists.

CASE REPORT: A 54-year-old woman, with no previous comorbidities, comes to the emergency room with low back
pain, weight loss, and edema of the lower legs that computed tomography revealed a massive infiltrative expansive
formation in the abdomen that affected practically the entire right kidney, measuring 8.2 cm x 7.6 cm that invaded
the collecting system and was in close contact with the right hepatic lobe and the head of the pancreas. During
the intervention, infiltration of the renal vein on this side is found, and the inferior vena cava (IVC) that extends
in its intrahepatic part, up to the junction of the suprahepatic veins, with almost complete closure of the lumen
accompanied by the presence of retroperitoneal lymph nodes, with size up to 10 mm.

CONCLUSION: Advanced extension of RCC can occur with no apparent symptoms and be detected incidentally. In
rare circumstances, atypical presentation of RCC should be considered in a patient presenting with the right atrial
mass detected by echocardiography. RCC with IVC and right atrium extension is a complex surgical challenge,
but excellent results can be obtained with proper patient selection, meticulous surgical techniques, and close
perioperative patient care.

NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Renal cell carcinoma (RCC) is a kidney cancer
that originates in the lining of the proximal convoluted
tubule, a part of the very small tubes in the kidney that
transports primary urine.

In the 15% of cases, RCC can invade the
inferior vena cava (IVC), leading to the formation of
a thrombus inside it, which can reach the cardiac
chambers in up to 1% of cases.

The surgical management of renal tumors with
thrombiin the IVC and right atrium has therefore become
the gold standard treatment, with reported perioperative
mortality rate from 2.7% to 13%. Survival at 5 years for
patients operated without pre-operative metastases
varies between 30% and 72%. The short- and mid-
term risks, if no treatment is performed, are massive
pulmonary embolism, total obstruction of the tricuspid
valve, and liver failure as a result of the Budd-Chiari
syndrome. The level of tumoral extension is based
on radiological examination and transoesophageal
echocardiography (TEE). When the thrombus extends

into the right atrium (level IV) the most commonly used,
surgical strategies are cardiopulmonary bypass (CPB)
with deep hypothermic circulatory arrest (DHCA),
CPB without circulatory arrest, and vascular occlusion
without CPB. According to Sweeney et al.,[1] there are
four stages of cavoatrial tumor-thrombus extension: In
Type |, the intravascular tumor has reached the renal
vein, but not the IVC, in Type Il, the IVC is occupied up
to the level of the hepatic veins, while, in Types IIl and
IV, the supradiaphragmatic IVC and the right cardiac
chamber are involved.

Case Report

A b54-year-old woman, with no previous
comorbidities, comes to the emergency room with low
back pain, weight loss, and edema of the lower legs
especially in the past 2 weeks. Physical examination
indicated skin pallor with a bulging and painful abdomen
on the right and cardiac rub. Laboratory tests revealed
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hemoglobin of 11.6 g/dL, creatinine 0.90 mg/dL, total
calcium of 8.8 mg/dL, and lactate dehydrogenase of
621 U/L and NTproBNP: 1534 pg/mL. A transthoracic
echocardiography was performed immediately, which
revealed a 19 cm’ hyperechogenic mobile formation
that filled the entire right atrium, originating from the
VCI and exiting into the right ventricle. In the IVC at the
site of entry into the right atrium, a thrombotic formation
was seen closing the lumen of the vein as shown in
Figure 1.

Figure 1: Transthoracic echocardiography: (*) ThroFmbus in the right
atrium and inferior vena cava

Computed tomography (CT) revealed a
massive infiltrative expansive formation in the abdomen
that affected practically the entire right kidney, measuring
8.2 cm x 7.6 cm that invaded the collecting system and
was in close contact with the right hepatic lobe and the
head of the pancreas. During the intervention, infiltration
ofthe renal vein on this side is found, and the inferior vena
cava (IVC) that extends in its intrahepatic part, up to the
junction of the suprahepatic veins, with almost complete
closure of the lumen was accompanied by the presence
of retroperitoneal lymph nodes, with size up to 10 mm.
As a complementary diagnostic, MR angiography and
Chest CT- scan, did not detect metastasis (Figure 2).

Figure 2: Angio-MRI

From the discussion that took place with a staff
of vascular and urologist surgeons cardio surgeon and
cardio anesthesiologist, it was decided the removal of
the primary renal tumor, the removal of the metastatic

thrombus from the IVC, and from the right atrium to be
done in one session. Coronarography was performed
before surgery and resulted without coronary stenosis.

General anesthesia and standard monitoring
as per open heart surgery were performed.
Intraoperatively, the diagnosis was verified by TEE and
a giant mass was verified entering and exiting the right
ventricle (Figure 3).
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Figure 3: Intraoperatory transoesophageal echocardiography (*)
huge thrombus in the right atrium

Surgical approach

Extended midline incision with sternotomy,
(median xiphoid to pubic bone, extended cephalad
through median sternotomy) following entry into the
peritoneum, the right affected kidney, and IVC was
isolated, through interaortocaval space renal artery is
ligated. Gentle traction then permitted en bloc removal
of the kidney and remaining thrombus (Figure 4).

F fe »
ﬁ ;
]

Figure 4: Kidney en bloc removal

In our case with classification of tumor
thrombus level IV or supradiaphragmatic thrombi,
CPB was established as usual; arterial cannula (20 Fr)
was placed in the ascending aorta; venous cannulas
were placed in the superior vena cava (22 Fr); and
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percutaneous right femoral vein cannulation was
performed (18 Fr). The patient was cooled to 32°C
(nasopharyngeal temperature), the ascending aorta
was cross clamped, and crystalloid cardioplegia solution
was administered for myocardial protection antegradely.

After opening right atrium, excision of

the huge tumor thrombus is realized securing the
supradiaphragmatic IVC that is clean. The aorta
is declamped with the right atrium still opened
(Figure 5).

Figure 5: Thrombus removal from the right atrium

The next step was intra-abdominal cavotomy
and excision of tumor thrombus throughout IVC
securing the lumen of the IVC to the right atrium is
clean (Figure 6).

Then, the right atrium was closed.

Total intervention time was 420 min with
CPB time 62 min and there was no tumor migration
or air embolism during the procedure. The number
of transfusions was 3 Ul of blood, 1 intraoperatively,
and 2 Ul post-operative. The patient did not have
complications such as pneumonia, wound infection,
and deep venous thrombosis, in the post-operative.

The days of staying in ICU were 5 and the patient went
home for further monitoring and therapy after 8 days of
staying in the ward.

The histology showed renal clear cell carcinoma
Fuhrman nuclear Grade 2, with hilus invasion and presence
of vascular invasion. IVC invasion is also observed.
Adrenal gland was without neoplasia (pT3bNxMx).

Discussion

The management of patients with cardiac
extension (Level 1V) must be individualized. CPB has
been recommended, with or without hypothermia
and cardiac arrest, for Levels Ill and IV, because it
guarantees hemodynamic stability during IVC clamping
and a bloodless field [2], [3], [4], [5].

However, CPB increases the operative
time, cardiorespiratory complications, post-operative
bleeding, and the onset of coagulopathies [6], [7]. On
the other hand, digital manipulation of the tumor to push
it down from the right atrium to the IVC without CPB
protection may be hazardous. Hence, in the absence
of effective alternative treatment, complete surgical
removal of the primary tumor with its extension along
the vena cava is the only available cure option. The
use of deep hypothermia CPB with circulatory arrest
in patients with tumor thrombus extending into the
right atrium has been reported [8], [9]. Aortic clamping
is, however, associated with myocardial and visceral
ischemia. If profound DHCA is performed, no aortic
clamping is necessary. However, the limits of DHCA
are the associated morbidities. Indeed, this technique
requires prolonged CBP for rewarming. It is also
associated with increased mortality rate, neurologic
complications, and extensive bleeding due to platelets
distortion and tumor cells autotransfusion [10], [11].
Transient neurological deficits (delirium, cognitive
impairment, and stroke) are observed in 4-25% of
patients [11], [12].

The CPB approach described in this paper
offers several advantages. First, cerebral perfusion is
maintained throughout the procedure. The morbidity
related to DHCA is avoided. Complete resection of
the tumor was always performed, without tumor or air
embolism, and minimum blood loss. Hemodynamic
stability and avoiding vital organ ischemia were always
achieved during the procedure.

In our case, we wused extracorporeal
circulation with access from the superior vena cava
and percutaneous cannulation of the right femoral vein
with. Blood drainage was very good and perfusion flow
was maintained 2—-2.4 I/m®. The perfusion temperature
was lowered to 32°C and organ perfusion was good
avoiding DHCA.
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Conclusion

Advanced extension of RCC can occur with no
apparent symptoms and be detected incidentally. In rare
circumstances, atypical presentation of RCC should be
considered in a patient presenting with the right atrial
mass detected by echocardiography. RCC with IVC and
right atrium extension is a complex surgical challenge,
but excellent results can be obtained with proper patient
selection, meticulous surgical techniques, and close
perioperative patient care.
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