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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.
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TpaHCcMe3eHTepuanbHbIX AOCTYN B XUPYPruieckom
JieyeHUn paka neBou MNOYKU C ONyxosieBbIiM
BEHO3HbIM TPOMO030M 0-l ypoBHS

M.K. Mupza6ekos, M.WU. LkonbHuk, O.A. BoroMmonos

PrBY «Poccuinckmnin HayuHbI LEHTP pagnuonorum n XMpypruyeckux TeXHONormim
nMeHun akagemuka A.M. 'paHoBa» MuHsgpasa Poccum (CankT-INetepbypr, Poccuiickas depgepaums)

AHHOTauums

Iensb — onieHUTH 3¢ HEKTUBHOCTD U 6€3011aCHOCTh OPUTMHAIBHOTO TPAHCMe-
3eHTepHaJIbHOIO JIOCTYTIa IIPH JIallapOCKOITMYeCKON HeppaKTOMHHU C TPOMO-
9KTOMHeH y IaI[MeHTOB C PAKOM JIEBOM IOYKU U OITyXOJIeBLIM BEHO3HBIM
Tpom6o3oM 0-I ypoBHs 110 kitaccudukanuu Mayo.

Marepuan u Meroasl. B nccienoBanve BKiItodeHb! 19 manueHToB ¢ Bepu-
¢unpoBaHHEIM PaKOM JIeBOH I10YKH, KOTOPHIM BBINOJIHEHa JIalapoCKoIuye-
cKasi HeppIKTOMUSI C TPOMOIKTOMHUEH TPaHCMe3eHTepHAJIbHEIM JOCTYIIOM. Y
11 6ONBHBIX BBISBIIEH TPOMO, OTpaHIYeHHLIN T09edHoH BeHo! (0 ypoBeHb
1o Mayo), y 8 — pacripoctpaHenue TpoMba B HHXKHIOIO MIOJTYIO BeHY JI0 2 CM
OT ycThs o4e4yHou BeHbl (I ypoBeHb). OnieHMBaNIMCh BO3pacT, MHIEKC MacChl
TeJia, IPOJOJDKUTENIBHOCTD OTlepaliiy, 06beM KPOBOIIOTepH, JUIUTEeIbHOCTD
TOCITUTAIM3AllY, HaJIMIHe OCJIOKHEeHHH.

Pesynbrarel. Bce BMelaTenbCTBa 3aBepIiieHbI JIAapoCKOMMIeCKU, KOHBep-
cuit He otpeboBasock. CpeHsis IPOJO/DKUTEIbHOCTD OIlepallii COCTaBMIIa

www.innoscience.ru

125,8 + 11,4 muH, cpennuii 06beM KpoBonotepH — 152,6 + 62,9 mut. Cpenasis
IUTUTEIbHOCTh TOCIUTANM3AIMHY cocTaBwia 7,4 + 0,6 cyTok. PaHHuX ¥ 11031~
HUX OCJIOXHEHHUH B UCCIlelyeMOH T'PyIIle He 3aperuCTpUpoBaHo. [1okazarenu
JUIATEJILHOCTH OIepaI[iy U KPOBOIIOTEPH OBUIH JI0CTOBEPHO HUXKE, YeM B
ONyGIMKOBAHHBIX CEpUsIX JIAITAPOCKOITMYECKUX U OTKPBITHIX OIleparyii.
3akurrouenue. TpaHCMe3eHTepUasIbHBIH JIOCTYII [I03BOJISIET MUHUMU3HUPOBATh
TPaBMaTU4YHOCTb BMeIIaTeIbCTBa, COKPATUTh IPOJJOJDKUTENIBHOCTD Ollepalivy,
CHU3UTh KPOBOIIOTEPIO M PUCK OCJIOKHEHHIA ITPY COXPAaHEHUH OHKOJIOTHYe-
CKOM paIMKaIbHOCTH. MeTosivKa MOXeT GbITh PEKOMEHIOBaHa IS ITUPOKOTO
TIPUMEHEeHHS B OHKOypPOJIOTHYEeCKOM ITPAKTHKe.

KitroueBble cJI0Ba: I0YEYHO-KJIETOYHBIN PaK; OITyXOJIeBbIN BEHO3HBIN TPOM-
603; JlartapocKonuyeckasi HeppaKTOMHUsI; TPOMOIKTOMHUSI; TPAHCMeE3eHTepH-
aJIbHBIA JJOCTYIIL.

KoHQuKT HHTEpecoB: He 3asBJIeH.
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m 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-1I-III-1V), it was significantly lower (e.g.,
level 1, ~31,7%, level 11, ~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 0-1, 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
No0.2803686 (dated 19.09.2023) enables minimization of the
risks of the standard approach'. 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 MupsabekoB M.K., Boromonos O.A., lkonbHuk M.U. MaTteHT P® «Cnocob nanapockonuMyeckoi paavkanbHOM NeBOCTOPOHHEH HePIKTOMIUU C TPOMBIKTOMMEN U3 HWKHEN Moo BEeHbI».

HocTynHo no: https:/patents.google.com/patent/RU2803686C1/ru
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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.

PucyHok 1. O9mansl ¢popMupoBaHUS mpaHcMe3eHmepuasbHo2o docmyna: a — (hopMupoBaHUe «OKHa» B Bpbhkelike Hucxodswel
060004HOU KuwKU; b — cchopMupoBaHHbIll docmyn K neBoll no4ke, neBasi no4ye4yHasi BeHa C onyxoieBbiM mpoMboM B ee npocBeme.

m 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).

m 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

www.innoscience.ru

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).

m 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/m? (23.7 to 30.1
kg/m?), median: 25.7 kg/m?. 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 2. Distribution of patient age in the study cohort (n = 19).

PucyHok 2. PacnpedeneHue Bo3pacma nauueHmoB, BK/THOYEHHbIX
B uccneoosaHue (n = 19).
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Figure 3. Distribution of body mass index (BMl) in the study cohort
(n=19).

PucyHok 3. PacnpedeneHue uHoekca Maccel mena (MMT)
nayueHmoB, BKJIOHeHHbIX B uccnedoBaHue (n = 19).

Figure 5. Distribution of intraoperative blood loss in the study cohort
(n=19).

PucyHok 5. PacnpedeneHue o6bema uHmpaonepayuoHHol
KpoBONnomepu y nayueHmoB, BK/IHo4eHHbIX B ucciedoBaHue (n = 19).

1 L 1 1 L
7.0 75 80 E5 90
Koilko_pawi

1 L 1 1 1 1
110 120 130 140 150 160
MpoaonxuTensHoCT

Figure 4. Distribution of hospital stay (bed-days) in the study cohort
(n=19).

PucyHok 4. PacnpedeneHue dnumenbHoCMu 2ocnumasnusayuu
(koliko-OeHb) y nayueHmoB, BK/IHOHeHHbIX B ucciedoBaHue (n = 19).

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).

m 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.

324

Figure 6. Distribution of operative time in the study cohort (n = 19).

PucyHok 6. PacnpedeneHue npodomkumenbHocmu onepayud y
nayueHmoB, BKJIHOHeHHbIX B ucciedoBaHue (n = 19).

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

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.

m 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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