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Abstract

Aim: Analysis of the results of surgical treatment and cumulative survival of patients with renal cell
carcinoma, complicated with tumor venous thrombosis.

Material and methods: 83 patients with renal cell carcinoma, complicated with tumor venous
thrombosis, were observed at the Vascular surgery department of Lviv Regional Clinical Hospital for the
period from 1993 to 2018: 58 (69.9%) men, 23 (27.7%) women, mean age — 58.2 + 2.3 years; two
children (2.4%) 5 and 9 years old. The preoperative instrumental examination included: ultrasound
examination of the abdominal cavity, kidneys, computer or magnetic resonance imaging with intravenous
contrast enhancement of the abdominal cavity, chest, excretory urography, echo-cardiography and veno-
cavagraphy according to indications. Surgical treatment included radical nephrectomy in combination
with thrombectomy from the inferior vena cava and right atrium. Kaplan-Meier method and log-rank test
were used for survival analysis.

Results and discussion: The intraoperative mortality rate was 4.8%, causes of death - pulmonary
embolism and hemorrhagic shock. The causes of postoperative lethality included: pulmonary embolism -
in 1 (1.2%), hemorrhagic shock - in 2 (2.4%) cases. Long-term results were evaluated in 76 patients, the
median follow-up was 53.2 months. Significantly higher survival rates were observed in patients with
renal cell carcinoma with renal vein tumor thrombosis (p<0.05). At the same time, there was no
significant difference in survival among patients with renal cell carcinoma, complicated with tumor
venous thrombosis, without and with metastases (p=0.20). Regarding to the level of the tumor thrombus
of the inferior vena cava there also was no significant difference in survival (p=0.29).

Conclusions: Radical nephrectomy with thrombectomy from the inferior vena cava remains the method
of choice in the treatment of patients with renal cell carcinoma, complicated with tumor venous
thrombosis. The detailed and timely diagnosis of the prevalence of neoprocess, improvement of surgical
tactics, effective prevention of thromboembolic and hemorrhagic complications allow to provide
acceptable long-term survival rates for patients with renal cell carcinoma with venous invasion.
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Introduction

Tumor thrombosis of the inferior vena cava (IVVC) at renal cell carcinoma (RCC) is observed
in 4-10% of cases, in 0,4-1% vascular invasion reaches the level of the right atrium [10-13. 16, 17],
5-year survival rate of patients with RCC, complicated with tumor venous thrombus, without
distant metastases, is 40-69%, and intravenous invasion is not a prognostic criterion for
dissemination of the tumor process in the postoperative period [ & 9 151 The radical
nephrectomy with thrombectomy from the IVC and right atrium remains the only effective
method of treatment of these category of patients [2-7-10. 111,

Aim
Analysis of the results of surgical treatment and cumulative survival of patients with RCC,
complicated with tumor venous thrombosis.

Material and methods

83 patients with RCC, complicated with tumor venous thrombosis, were observed at the
Vascular surgery department of Lviv Regional Clinical Hospital for the period from 1993 to
2018: 58 (69.9%) men, 23 (27.7%) women, mean age — 58.2 + 2.3 years; two children (2.4%)
5 and 9 years old.

The preoperative instrumental examination included: ultrasound examination of the abdominal
cavity, kidneys, computer or magnetic resonance imaging with intravenous contrast
enhancement of the abdominal cavity, chest, excretory urography, echo-cardiography and
venenography according to indications.
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Using the modified classification of IVC thrombosis 14,
Table 1 summarizes the distribution of patients according to
the tumor venous thrombus level.

Table 1: The distribution of patients according to the tumor venous
thrombus level

Tumor thrombus level Total (n=83)

abs. %
Renal vein 22 26.5
Cava-renal segment 12 145
Infrahepatic IVC 13 15.7
Retrohepatic IVC 28 33.7
Illa 10 12.1

Ilb 6 7.2

Ilic 5 6.0

Iid 7 8.4

Right atrium 8 9.6
Total 83 100.0

According to Table 1, patients with infrahepatic tumor
thrombus level have been prevailed (56.7%). The overall rate
of "high" tumor thrombi (retrohepatic 1VC and right atrium)
was 43.3%.

Surgical treatment included radical nephrectomy in
combination with thrombectomy from the inferior vena cava
and right atrium. Depending on the level of tumor thrombus
extension different types of surgical approaches were used, in
particular: subcostal approach in 13 (15.7%), transverse
laparotomy in 8 (9.6%), median laparotomy in 20 (24.1%),
"Mercedes" approach in 20 (24.1%) cases. At
supradiaphragmatic 1VVC tumor trombosis thoracolaparotomy
(6 (7.2%)) and sternolaparotomy (16 (19.3%)) were used. 6
(7.2%) patients had been operated using cardio-pulmonary
bypass.

In 11 (13.3%) patients for pulmonary embolism prevention in
the  preoperative  period transcutaneous  retrograde
implantation of I\VC filters had been performed between Th9-
Th12 depending on the level of tumor thrombus according to
veno-cavagraphy. Subsequently, the intraoperative removal of
the IVC filter didn’t complicate the course of the operation.
The mean blood loss was 1020 ml (500 - 3900 ml). The using
of Cell-Saver system has significantly reduced the need for
donor blood.

Kaplan-Meier method was used to evaluate the long-term

survival of patients with RCC, complicated with tumor
venous thrombosis.

Results and discussion

According to various authors, the frequency of complications
after nephrectomy with thrombectomy from the IVC and right
atrium reaches 9.8-45.5% [ 314161 and postoperative lethality
is 3.0 -16.0% [ 3.8 171,

According to our observations, the intraoperative mortality
rate was 4.8% (4 patients), the causes of death - pulmonary
embolism and hemorrhagic shock. The postoperative
complications are summarized in Table 2. The causes of
postoperative lethality included: pulmonary embolism in 1
(1.2%) and hemorrhagic shock in 2 (2.4%) cases.

Table 2: Postoperative complications among 83 patients with RCC
and tumor venous thrombosis

- Total (n=83)
Complication abs. %
Pulmonary embolism 5 6.0
Acute renal failure 13 15.7
Acute hepatic failure 5 6.0
Acute adrenal failure 2 2.4
Posthemorrhagic anemia (<100 g/L) 25 30.1
Deep vein thrombosis 3 3.6
Pneumothorax 2 2.4
Wound infection 3 3.6
Stroke 1 1.2
lleus 2 2.4

The morphological study confirmed the conventional (clear
cell) RCC in 60 (72.3%), granular-cellular in 12 (14.5%),
mixed in 7 (8.4%) cases, Bellini carcinoma ducts has been
detected in 1 (1.2%) and nephroblastoma in 3 (3.6%) cases.
The regional lymph nodes metastases were observed in 25
(30.1%) and distant metastases in 10 (12.1%) patients, most
often in the lungs (7 (70%) patients).

Long-term results were evaluated in 76 patients, the median
follow-up was 53.2 months.

Thus, the cumulative 2-, 5- and 10-year survival among 76
patients with RCC, complicated with venous tumor
thrombosis was 64.7%, 45.1% and 33.6% respectively. The
median survival rate was 45.9 months (Fig.1).

Survival Function -Total
+ Censored

a Complete

Curmulative Propertion Surviving

0 24 48 72 96

Survival Time (months)

144 168 192 216 240 264

Fig 1: Cumulative survival among 76 patients with RCC, complicated with venous invasion
~ 999 ~



The Pharma Innovation Journal

Separately we analyzed the survival rates in 55 patients, with tumor thrombosis of the IVC, and 21 patients with tumor thrombosis

of the renal vein (Fig.2).

Cumulative Proportion Surviving (Kaplan-Meier)

Cumulative Proportion Surviving

0 24 48 72 96

Time (months)

144 168 192 216 240 264

Fig 2:

Cumulative survival of patients with RCC involving the IVC; - - - - Cumulative survival of patients with RCC and renal vein

thrombosis

As we can see, the cumulative 2-, 5- and 10-year survival
rates of patients with renal vein tumor thrombosis (80.0%,
59.1%, 52.5%) were significantly higher compared to patients
with 1VC tumor thrombosis (57.8%, 38.5%, 23.4%) (p<0.05).
The median survival rate for patients with RCC, complicated
with IVC tumor thrombosis, was 33.3 months, whereas for

patients with RCC and renal vein tumor thrombosis - 118.2
months.

At the same time, there was no significant difference in
survival among patients with RCC, complicated with tumor
venous thrombosis, without and with metastases (p=0.20),

(Fig. 3).

Cumulative Proportion Surviving (Kaplan-Meier)

Cumulative Proportion Surviving

0.1 |
|
0.0 1
0 24 48 72 96 144 168 192 216 240 264
Time {months)
Fig 3: Survival among patients with RCC, complicated with venous thrombosis: group without metastases; - - - - MO group; - -- - -- -

M1 group

Regarding to the level of the tumor thrombus of the IVC there also was no significant difference in survival (p=0.29), (Fig. 4).
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Cumulative Proportion Surviving (Kaplandeier)

Cumulative Proportion Surviving
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Fig 4:

Survival among: patients with retrohepatic and intraatrial venous tumor trombosis; - - - - patients with cava-renal and infrahepatic

level of venous tumor thrombosis

So, significantly higher survival rates were observed in
patients with RCC with renal wvein tumor thrombosis
(p<0.05). At the same time, there was no significant
difference in survival among patients with RCC, complicated
with tumor venous thrombosis, without and with metastases
(p=0.20). Regarding to the level of the tumor thrombus of the
IVC there also was no significant difference in survival

(p=0.29), what is confirmed by the data of literary sources [>
17

Conclusions

Radical nephrectomy with thrombectomy from the IVC
remains the method of choice in treatment of patients with
RCC, complicated with tumor venous thrombosis. The
detailed and timely diagnosis of the prevalence of neoprocess,
improvement of surgical tactics, effective prevention of
thromboembolic and hemorrhagic complications allow to
provide acceptable survival rates for patients with RCC with
venous invasion.
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