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Аннотация
Цель – oценить эффективность и безопасность оригинального трансме-
зентериального доступа при лапароскопической нефрэктомии с тромб-
эктомией у пациентов с раком левой почки и опухолевым венозным 
тромбозом 0–I уровня по классификации Mayo.
Материал и методы. В исследование включены 19 пациентов с вери-
фицированным раком левой почки, которым выполнена лапароскопиче-
ская нефрэктомия с тромбэктомией трансмезентериальным доступом. У 
11 больных выявлен тромб, ограниченный почечной веной (0 уровень 
по Mayo), у 8 – распространение тромба в нижнюю полую вену до 2 см 
от устья почечной вены (I уровень). Оценивались возраст, индекс массы 
тела, продолжительность операции, объем кровопотери, длительность 
госпитализации, наличие осложнений. 
Результаты. Все вмешательства завершены лапароскопически, конвер-
сий не потребовалось. Средняя продолжительность операции составила 

125,8 ± 11,4 мин, средний объем кровопотери – 152,6 ± 62,9 мл. Средняя 
длительность госпитализации составила 7,4 ± 0,6 суток. Ранних и позд-
них осложнений в исследуемой группе не зарегистрировано. Показатели 
длительности операции и кровопотери были достоверно ниже, чем в 
опубликованных сериях лапароскопических и открытых операций.
Заключение. Трансмезентериальный доступ позволяет минимизировать 
травматичность вмешательства, сократить продолжительность операции, 
снизить кровопотерю и риск осложнений при сохранении онкологиче-
ской радикальности. Методика может быть рекомендована для широкого 
применения в онкоурологической практике.
Ключевые слова: почечно-клеточный рак; опухолевый венозный тром-
боз; лапароскопическая нефрэктомия; тромбэктомия; трансмезентери-
альный доступ.
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Abstract
Aim – to evaluate the efficacy and safety an original transmesenteric approach 
for laparoscopic nephrectomy with thrombectomy in patients with left 
kidney cancer and venous tumor thrombus (levels 0–I according to the Mayo 
classification).
Material and methods. The study included 19 patients with histologically 
verified left kidney cancer who underwent laparoscopic nephrectomy with 
thrombectomy using a transmesenteric approach. Eleven patients had renal 
vein thrombus (Mayo level 0), and eight patients had thrombus extending 
into the inferior vena cava up to 2 cm from the renal vein orifice (Mayo 
level I). The following parameters were assessed: age, body mass index, 
operative time, intraoperative blood loss, hospital stay, and postoperative 
complications.

Results. All procedures were completed laparoscopically without conversion. 
The mean operative time was 125.8 ± 11.4 min, and the mean blood loss 
was 152.6 ± 62.9 ml. The mean hospital stay was 7.4 ± 0.6 days. No early 
or late complications were recorded. Operative time and blood loss were 
significantly lower compared to previously published series of laparoscopic 
and open procedures. Conclusion. The transmesenteric approach minimizes 
surgical trauma, reduces operative time and blood loss, and lowers the risk of 
complications while maintaining oncological radicality. The method can be 
recommended for widespread use in onco-urological practice.
Keywords: renal cell carcinoma; venous tumor thrombus; laparoscopic 
nephrectomy; thrombectomy; transmesenteric approach.
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 INTRODUCTION

Renal cell cancer (RCC) remains a significant oncological 
problem in many countries [1]. According to the 

GLOBOCAN report, a total of 434,480 new cases of renal 
cancer were registered worldwide in 2022, and there is 
a tendency for the morbidity rate to grow (considering 
improved visualization techniques, demographic changes 
and such risk factors as obesity and arterial hypertension) 
[2]. In Russia, every year approx. 25,000 new cases of renal 
cancer are registered [3]. Epidemiologic data show that the 
age-standardized incidence rate in the Russian Federation 
is ca. 13-14 cases per 100,000 population for both men and 
women [4]. One of the characteristic features of RCC is the 
venous extension of the tumor: the venous tumor thrombus 
(VTT) is found in approx. 10% patients with RCC [5]. 
The growth of the thrombus level complicates the surgical 
approach, increases the risk of complications and impacts 
the prognosis [6].

To describe the incidence rate of the VTT, the Mayo 
classification is widely used (also known as the Mayo 
grading, or Mayo levels). Accordingly, the following levels 
are identified: 0 – tumor thrombus is limited to the renal vein; 
I – tumor thrombus extends to the inferior vena cava (IVC), 
apex < 2 cm from the venous entry; II – tumor thrombus 
extends into the IVC more than 2 cm above the entry but 
below the hepatic veins; III – tumor thrombus extends 
above the level of hepatic veins but below the diaphragm; 
IV – tumor thrombus extends above the diaphragm and may 
extend to the right atrium [7, 8].

The survival of RCC patients largely depends on the level of 
VTT and the presence of metastases, condition of lymph nodes 
and attendant characteristics of the tumor [9, 10]. In the Mayo 
Clinic experiment that analyzed 540 RCC patients and tumor 
thrombus over three decades, the five-year specific survival at 
thrombus level 0 was ca. 49.1%, while with the involvement of 
the IVC (levels I–II–III–IV), it was significantly lower (e.g., 
level I, ~31,7%, level II, ~26,3%) [11].

The study of Z. Chen et al. (2021), including 121 patients, 
demonstrated higher values of overall survival (OS) in 
thrombus levels 0 and I: 3-year OS was approx. 59%, 5-year 
OS, approx. 47%, in higher thrombus levels, 5-year OS 
lowered to ~32% [12]. In patients with thrombus levels 0–
II, 5-year survival was approx. 46.7% [13]. Russian literary 
sources also report an increase in the diagnosing of the renal 
cancer, including that of early stages [14].

However, the data on the prevalence of the venous 
thrombosis, especially on levels 0–I, as well as detailed 
survival values for such patients in the Russian practice remain 
insufficient and fragmentary [15].

While the treatment standard of the renal cancer with 
venous tumor thrombus is the radical nephrectomy with 
thrombectomy, the technical aspects of the surgery remain a 
subject of discussion [16]. In order to adequately mobilize 
the left kidney, the traditional laparoscopic access requires 
dissection of the lienocolic and splenophrenic ligaments, 
as well as mobilization of the descending colon [14]. This 
increases the duration of the operation and involves risk of 
damaging the wall of the colon and of the spleen, which might 
result in serious intra- and postoperative complications.

Another problem is the necessity of mobilization of the 
ascending colon to ensure access to retroperitoneal space if 
the tumor thrombus has extended into the inferior vena cava 
[17]. Such manipulations involve the risk of injuring the liver 
and increase the probability of development of postoperative 
peritoneal adhesions and intestinal obstruction [18]. This 
necessitates development of new surgical methods that enable 
minimization of injury and improve results of surgery while 
preserving its radicality.

The designed method of laparoscopic mesenteric approach 
to the left kidney covered by the Russian Federation patent 
No.2803686 (dated 19.09.2023) enables minimization of the 
risks of the standard approach1. The access is achieved through 
the mesentery of the sigmoid colon, which excludes the 
necessity of mobilization of the mobilization of the descending 
colon and dissection of the lienocolic and splenophrenic 
ligaments. The method lowers the risk of injury of the colon 
and the spleen, reduces surgery time and increases its safety 
while providing an adequate approach to the inferior vena cava 
without a large-scale mobilization of the ascending colon. This 
reduces the probability of injuring the liver as well as the risk 
of postoperative adhesions. The surgery is performed with the 
patient in the supine position, ergonomically optimal both for 
the team of surgeons and anesthesiologists and for the patient. 
Lack of necessity of changing the body position during the 
operation further decreases the risks of implantation metastases 
and of the loss of sterility of the surgical area. Transmesenteric 
approach combines minimized injury, comfort of the patient’s 
and the surgeon’s positioning, as well as reproducibility, which 
allows regarding the method as an alternative to the standard 
laparoscopic approach.

1 Мирзабеков М.К., Богомолов О.А., Школьник М.И. Патент РФ «Способ лапароскопической радикальной левосторонней нефрэктомии с тромбэктомией из нижней полой вены». 
Доступно по: https://patents.google.com/patent/RU2803686C1/ru
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 AIM
To evaluate the efficacy and safety of using the original 

transmesenteric approach for laparoscopic nephrectomy 
with thrombectomy in patients with left kidney cancer and 
venous tumor thrombus (levels 0-I according to the Mayo 
classification).

 MATERIAL AND METHODS
The study included 19 patients with histologically verified 

left kidney cancer with venous tumor thrombus who underwent 
laparoscopic nephrectomy with thrombectomy using a 
transmesenteric approach. Eleven patients had renal vein 
thrombus (Mayo level 0), and eight patients had thrombus 
extending into the inferior vena cava up to 2 cm from the renal 
vein orifice (Mayo level I).

Inclusion criteria: patients with left kidney cancer and 
venous tumor thrombus of levels 0-I as per Mayo classification, 
no remote metastases, ECOG 0-2 somatic status.

Exclusion criteria: identification of level II-IV thrombus, 
bilateral damage, severe comorbidities precluding the 
feasibility of laparoscopic intervention.

The surgical technique is illustrated with intraoperative 
images: formation of a ‘window’ in the mesentery of the 
descending colon and the final formed tramsmesenteric 
approach to the left kidney with visualization of the left renal 
vein (Fig. 1).

Study design: prospective single-center study.
Assessed parameters: age, body mass index (BMI), 

duration of the surgery, blood loss, duration of hospital stay, 
status of early (less than 30 days) and ate complications. The 
efficacy of the method was assessed with the feasibility of 
radical surgery without the need of conversion, level of blood 
loss and duration of the surgery. The safety was assessed with 
the aid of frequency of complications and specific features of 
the postoperative period.

Statistical processing of data was performed in the standard 
software suites (MedCalc; Microsoft Excel 2019). Quantitative 
indicators were described using mean values (M), standard 
deviation (SD), median (Me), minimum and maximum 
values, as well as 95% of confidence intervals (95% CI). The 
normality of quantitative data distribution was assessed using 
the Shapiro-Wilk test. For variables with approximately normal 
distribution, the single-sample Student’s t-test was used. In 

cases of deviation from normality, the Wilcoxon signed-rank 
test was additionally applied. All comparisons were conducted 
using two-tailed tests at a statistical significance level of p 
< 0.05. For visual representation of the results, graphical 
visualization methods were used: histograms were constructed 
for the distribution of age, BMI, blood loss volume, duration 
of the surgery, and length of hospital stay (bed-days).

 RESULTS
Out of the 19 patients with left kidney cancer, in 11 (57.9%) 

patients the thrombus was in the renal vein (level 0); in 8 
(42.1%) patients, the thrombus extended to the inferior vena 
cava up to 2 from the renal vein orifice (level I).

The age of the patients varied from 54 to 76 years, the 
average age being 64.5 ± 5.6 years, median: 65 years (95% CI 
61.8–67.2). Fig. 2 shows patient distribution by age matching 
the symmetric normal distribution.

The mean BMI values was 26.0 ± 1.8 kg/m² (23.7 to 30.1 
kg/m²), median: 25.7 kg/m². The majority of patients had a 
normal or moderately elevated BMI, which is characteristic 
of the general distribution for individuals of this age group 
(Fig. 3).

The mean duration of hospital stay was 7.4 ± 0.6 days (7 
to 9), median: 7 days (Fig. 4).

The majority of patients were discharged within the first 
week after the operation, which reflects the relatively low 

Figure 1. Stages of transmesenteric approach formation: a – creation of a window in the mesentery of the descending colon;  
b – completed access to the left kidney, left renal vein with tumor thrombus in its lumen.
Рисунок 1. Этапы формирования трансмезентериального доступа: a – формирование «окна» в брыжейке нисходящей  
ободочной кишки; b – сформированный доступ к левой почке, левая почечная вена с опухолевым тромбом в ее просвете.

Figure 2. Distribution of patient age in the study cohort (n = 19).
Рисунок 2. Распределение возраста пациентов, включенных  
в исследование (n = 19).

a b
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surgical injury of the operation and the favorable progression 
of the postoperative period.

The mean volume of intraoperative blood loss was 152.6 
± 62.9 mL (from 50 to 300 mL), median: 150 mL. In the 
majority of patients, the blood loss volume did not exceed 200 
mL, confirming low surgical injury and sufficient visualization 
of the surgical area when using the transmesenteric approach 
(Fig. 5).

The mean duration of the laparoscopic nephrectomy with 
thrombectomy using a transmesenteric approach was 125.8 
± 11.4 minutes (110 to 155 min.), median: 122 minutes. The 
majority of surgeries lasted from 2 to 2.5 hours which is either 
comparable or less than series using the standard laparoscopic 
approach (Fig. 6).

 DISCUSSION
The obtained results indicate that the use of the 

transmesenteric approach in laparoscopic nephrectomy with 
thrombectomy in patients with Mayo level 0-I tumor thrombus 
enables high efficacy and safety. When comparing it with the 
literature data, our findings were more favorable: in the studies 
of P. Dell’Oglio et al. (2024), the average duration of such 
surgeries was 180–240 min., and the volume of blood loss 
often exceeded 500 mL [19]; in the retrospective series of Z. 

Chen et al. (2021), the average blood loss reached 400 mL, 
with complications observed in 15-20% of patients [12]. 
Thus, the transmesenteric approach allowed for a substantial 
minimization of the surgical trauma and ensure a high level 
of safety. The average duration of the surgery was 125.8 min., 
average blood loss was 152.6 mL, average duration of the 
hospital stay was 7.4 days; no complications or conversions 
to an open surgery were reported. These indicators are either 
comparable or superior to the data found in literature for 
standard laparoscopic surgeries [20].

The major advantage of the transmesenteric approach 
described in the Russian Federation patent No. 2803686 
(2023) is lack of necessity to mobilize the descending colon 
and dissection of the splenic ligaments when approaching the 
left kidney. The additional factor favorable for the outcomes 
is the possibility of accessing the IVC without mobilization of 
the ascending colon, lowering the probability of liver injury 
and the risk of adhesion complications.

A significant advantage is the performance of the surgery 
with the patient in the supine position, which ensures 
ergonomics for the surgical team and optimal conditions for 
anesthetic management. The absence of the need for patient 
repositioning reduces surgery time, decreases the likelihood of 
compromised sterility, and lowers the risks of tumor migration 

Figure 3. Distribution of body mass index (BMI) in the study cohort 
(n = 19).
Рисунок 3. Распределение индекса массы тела (ИМТ) 
пациентов, включенных в исследование (n = 19).

Figure 4. Distribution of hospital stay (bed-days) in the study cohort 
(n = 19).
Рисунок 4. Распределение длительности госпитализации 
(койко-день) у пациентов, включенных в исследование (n = 19).

Figure 5. Distribution of intraoperative blood loss in the study cohort 
(n = 19).
Рисунок 5. Распределение объема интраоперационной 
кровопотери у пациентов, включенных в исследование (n = 19).

Figure 6. Distribution of operative time in the study cohort (n = 19).
Рисунок 6. Распределение продолжительности операций у 
пациентов, включенных в исследование (n = 19).

http://www.innoscience.ru
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and implantation metastasis. Combined, these factors 
demonstrate the suggested approach as a safer, physiological 
alternative to the standard laparoscopic approach in cases of 
renal cancer with low-level thrombosis.

The limitations of this study are the low size of the sample 
and the single-center character of observation, which precludes 
extrapolation of the obtained data to a wider cohort. Besides, 
the study assessed only the early results without the analysis of 
the remote oncological outcomes. Nevertheless, the obtained 
data confirm the prospects and the reproducibility of the method 
forming the foundation for its further use in clinical practice.

The presented results show that the transmesenteric 
approach offers a number of advantages, making it potentially 
applicable not only in laparoscopic surgery but also in the 
context of robot-assisted interventions. The ergonomics of 
access with the patient in the supine position fully meets the 
capabilities of robotic complexes, and the excluded need for 
mobilization of the colon simplifies the dissection stages and 
reduces operative time, which is especially important in the 
conditions of operating space and necessity of least invasive 
manipulations with the vessels.

A promising direction is the expansion of indications for the 
use of the transmesenteric approach in Mayo level II venous 
tumor thrombus. With this level of IVC involvement, a much 
wider surgical access is required, which is associated with an 

increased risk of complications. At the same time, the anatomic 
specifics of transmesenteric approach allow for a direct 
adequate view of vascular structures, which could theoretically 
improve the safety of operations for this category of patients. 
The final verification of these advantages requires studies on 
larger cohorts of patients including both laparoscopic and 
robot-assisted operations, as well as analysis of oncological 
outcomes in the long term. The proposed method not only 
expands the capabilities of laparoscopic surgery in renal 
cancer with low-level venous tumor thrombus but also opens 
prospects of integration with contemporary minimally invasive 
technologies.

 
 CONCLUSION

Implementation of transmesenteric approach into 
clinical practice allows for a significant increase in safety 
and reproducibility of laparoscopic nephrectomy with 
thrombectomy in patients with level 0-I venous tumor 
thrombus. The use of this technique reduces operative time, 
decreases the extent of organ mobilization and the risk of 
their injury, and minimizes the likelihood of postoperative 
complications. This method can be recommended for 
widespread adoption in oncourology centers and is 
considered promising for adaptation to robot-assisted 
surgery platforms. 
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