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Potential and outcomes of surgical treatment
of patients with retroperitoneal non-organ
liposarcoma invading great vessels
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Abstract

Aim: to demonstrate the feasibility, safety, and efficacy of resection of major
arteries (aorta, right/left iliac artery) and veins (inferior vena cava, right/left
iliac vein) in patients with retroperitoneal non-organ liposarcomas with major
vessel invasion.

Material and methods. This retrospective study included patients with
retroperitoneal non-organ liposarcomas with major vessel invasion who
underwent surgical treatment at the N.N. Blokhin National Medical Research
Center of Oncology from 2001 to 2023. This included liposarcoma removal
with multi-organ resection and resection of major arteries (aorta, right/left iliac
artery) and veins (inferior vena cava, right/left iliac vein). Gore-Tex synthetic
grafts were used for vascular reconstruction. In the presence of satisfactory
collateral outflow, a circular resection of the inferior vena cava without
grafting was performed. Complications of surgical treatment were assessed
using the Clavien-Dindo scale. Statistical analysis of the study material was
performed using Statistica for Windows v.10 and SPSS v21. Differences in the
obtained results were considered statistically significant at a p level of <0.05.
Survival was calculated using the Kaplan-Meier method, and the significance
of differences was assessed using the log-rank test.

Results. The study included 28 patients with retroperitoneal non-organ
liposarcomas with invasion of the great vessels: 9 (32.1%) men and 19
(67.9%) women, aged 22 to 73 years (median age 49.5 [42.5; 55.0] years).
Eleven patients (39.3%) had a primary tumor, and 17 (60.7%) had a recurrent
tumor. In 13 patients (46.4%), liposarcoma corresponded to stage Ib according
to the TNM classification, in 6 (21.4%), stage IIla, and in 9 (32.1%), stage
IIIb. Multinodular liposarcoma was diagnosed in 12 cases (42.9%). In 13
patients (46.4%), the tumor had a high degree of differentiation (G1), in 7
(25%), moderate grade (G2), and in 8 (28.6%), low grade (G3). Neoadjuvant
chemotherapy (doxorubicin + ifosfamide) was received by 6 patients (21.4%)
with a stabilizing effect. All 28 patients underwent radical surgery. Along with
liposarcoma removal, resection of the main arteries (aorta, right/left iliac artery)
was performed in 9 (32.1%) cases, resection of the main veins (inferior cava,

right/left iliac veins) in 13 (46.5%) cases, and resection of arteries and veins
in 6 (21.4%) cases. Multiorgan resections of 1-5 organs were performed in 21
(75%) patients. The incidence of surgical complications of class III according
to the Clavien-Dindo scale and above was 21.4% (n=6), postoperative mortality
was 3.6% (n=1). The follow-up periods for 28 patients ranged from 2.3 to 189.8
months (median 62.5 [14.8; 84.6] months). During this time, disease progression
occurred in 20 (71.4%) patients, local recurrence developed in 12 (42.9%),
distant metastases in 7 (25%), and both local recurrence and distant metastases
in 1 (3.6%). Eight (28.6%) patients died from liposarcoma progression. The
overall 1- and 3-year survival rates were 96.4+3.5%, 5-year survival rates were
84.4+8.5%, and 10-year survival rates were 39.8+14.6% (median overall survival
was 88.8 [72.3; -] months). The progression-free survival rates of liposarcoma
were 84.8+7.0%, 48.9+11.2%, 21.7+9.5%, 5.4+5.3% and 21.7 [12.2; 52.5]
months, respectively. Multivariate Cox regression analysis showed that the
overall survival of 28 patients with retroperitoneal non-organ liposarcoma with
invasion of great vessels was negatively affected by 3 independent factors: low
degree of tumor differentiation, the presence of multinodular tumor and the
presence of tumor invasion of organs located near the retroperitoneal non-organ
liposarcoma, for which multiorgan resection was performed. Progression-free
survival in retroperitoneal non-organ liposarcoma with great vessel invasion
was statistically significantly negatively impacted by two independent factors:
low tumor differentiation and the presence of tumor recurrence.

Conclusion. The results of our study demonstrated that radical surgical
treatment of patients with retroperitoneal non-organ liposarcoma with great
vessel invasion, including the aorta, is feasible in a specialized clinic. This
treatment is associated with an acceptable complication rate and ensures a
high overall 5-year survival rate of 84.4+8.5%.
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OHKONOIrn4A, ny4eBAA TEPANMNA

Tom 11 (2) 2026

Hayka u UHHOBauUuK B MeauLuHe

BO3MOXHOCTU U pe3ynbTaTbl XMPYPru4eckoro
ne4vyeHus 60NbHbIX 3a0pPHOWMNHHBIMU HEOPraHHbIMU
iIMnocapkoMaMu C MHBa3uen MarucTpasibHbIX COCyaAoOB

M.I. A6rapsiH, E.B. AptamoHoBa, E.U. KoBaneHko, T.A. TutoBa,
M.N. HukynuH, C.H. BepaHukos, U.C. CTunnan

PIrbY «HaumoHanbHbIA MeQUUMHCKMIA UCCNeaoBaTeNbCKUA LEHTP OHKoormm nmenn H.H. BnoxuHa»
MuH3agpaBa Poccun (Mockea, Poccuiickas ®epepauusi)

AHHOTaUuA

Ienn: nokazaTh BO3MOXHOCTb, 6€3011aCHOCTb U 3pPEeKTUBHOCTb Pe3eKIUH
MarrcTpasbHBIX apTepuii (aopTa, TpaBast/JieBast OAB3/OIIHAS apTepusl) U BeH
(HDKHSS TTOJIad, TIpaBasi/JieBast IIOAB3/IONIHAs BeHbI) Y OOJIbHBIX 3a6pIOMIMH-
HBIMM HEOPI'aHHBIMH JIUTIOCAPKOMAMH C WHBA3HeH JJAHHBIX COCY/IOB.
Marepuan 1 MeTobl. B peTpocriekTrBHOe HCCleJoBaHKe BOIUIM OOIbHBIE
3a6pIONIMHHBIMI HEOPTaHHBIMH JIMTIOCAPKOMAMH C MHBa3Wel MarkCTPaibHbIX
cocynos, koropsiM B PI'BY HMMUI] onkonoruu um. H.H. Broxuna B 2001-
2023 rT. npoBev XUpypruyeckoe jiedeHe B 06beMe yjaieH!sl JIMII0CApKOMBbI
C MYJIBTHOPTaHHOH pe3eKIHeil U pe3eKIneil MarkuCTpasbHbIX apTepyit (aopTa,
TIpaBasi/JieBast TIO/IB3/IOIIHAsL ApTepys) U BeH (HIDKHsIS TI071ast, IIpaBast/eBast
TIOJIB3/I0IITHAs BeHbl). J1J1s IIITaCTUKY COCY/I0B UCITIONIb30BAIA CHHTETHYeCKUe
npote3bl Gore-Tex. ITpu HanuuKUK yIOBIETBOPUTENIBHOTO KOJLIATEPATILHOTO
OTTOKA ITPOBOJIWIIM IIUPKYJISIPHYIO Pe3eKIINI0 HIDKHEH MOJIoN BeHsbI 6e3 Ipo-
Te3upoBaHust. OCIIOKHEeHNsI XMPYPTUYeCKOro JiedeHHs OIeHUBAJIH 110 IIKae
Clavien — Dindo. 551 cratuctiyeckoit o6paboTky MaTepHasa UCCieloBaHUs
WCIIOJIb30BAJIM MTakeT Iporpamm Statistica for Windows v.10 u SPSS v21.
Pasnuuust HoNy4eHHBIX Pe3yIbTaToB PACCMaTPUBAJIM KaK CTaTHCTHYECKH
3HauMMble IpH ypoBHe p <0,05. PacyeT BbDKMBaeMOCTH IIPOBEIIH 10 METOLY
Kanyana — Metiiepa, 10CTOBEpHOCTb pa3iIMuMi olleHWIH 1o log-rank test.
Pesynbrarsl. B nccienoBanue Bomy 28 60sbHBIX 3a0pIOMIMHHBIMU He-
OpraHHBIMHM JIUTIOCAPKOMaMH C MHBa3Wel MarkCTPajbHbIX COCYI0B, 3TO 9
(32,1%) my>xumH u 19 (67,9%) >xeHinyH B BozpacTe oT 22 jio 73 jeT (MearaHa
Bo3pacra 49,5 [42,5; 55,0] rozma). ¥V 11 (39,3%) GonbHBIX ObliIa epBUYHAsS
omyxoib, y 17 (60,7%) — penmnusHast. Y 13 (46,4%) nanueHToB JIMIiocapkoMa
cootBercTBoBaina Ib craguu no kaccudukaryu TNM, y 6 (21,4%) — 11la cra-
o uy 9 (32,1%) — lIIb craguu. B 12 (42,9%) ciy4yasix AUarHOCTHPOBAIM
MHOT0Y3JIOBYIO JUnocapkomy. Y 13 (46,4%) nmanyeHTOB OIyXoJib UMeJia Bbl-
cokyto creneHb auddepennuposku (G1), y 7 (25%) — yMepeHHYIO CTelleHb
(G2) ny 8 (28,6%) — Huskyto (G3). HeoaploBaHTHYIO XMMHOTEPAITHIO
(moxcopybunun+udocdamun) nonyawn 6 (21,4%) GonbHBIX ¢ adpdexToM
crabunmsaiuu. Bee 28 narnueHToB onepupoBaHbl B pajiikalbHOM obbeMe. Ha-
psity C ynaneHueM jnocapkomsl B 9 (32,1%) citydasix BBITOIHUIN pe3eKIHI0
MarucTpajibHbIX apTepuii (aopTa, IipaBasi/JieBast OJB3/I01IHAast apTepHs), B 13
(46,5%) — pe3eKIMIO MaruCTpaIbHBIX BeH (HIDKHSIS [0J1asl, [IpaBast/JieBast Ox-
B3/IOIIHAs BeHBI) U B 6 (21,4%) — pe3eKiiyio apTepuii ¥ BeH. MylisTHOpraHHbIe

pesekiuu 1-5 opraHoB nposenu 21 (75%) nanueHTy. YacToTa 0CIIOXKHEHUH
xupyprudeckoro jedenus >I1I kimacca no mkane Clavien — Dindo cocrasuna
21,4% (n=6), nocyeonepanuoHHas JeTabHOCTb — 3,6% (n=1). Cpoku Ha-
6mroneHus 3a 28 6onbHBIMU BapbupoBanu ot 2,3 f1o 189,8 mec. (Menuana
62,5 [14,8; 84,6] mec.). 3a aTO BpeMsl IpOrpeccHpoBaHre 3ab0IeBaHus BO3-
uukio y 20 (71,4%) nanuentos, y 12 (42,9%) pa3BuiiCst MeCTHBIN PElUUB, Y
7 (25%) — ornaneHHsle Meracrassbl, y 1 (3,6%) — 1 MeCTHBIN pellu/iuB, U OTIa-
JIeHHbIe MeTacTa3bl. YMepiy OT IPOrpecCUpPOBaHUS JIMIIOCAPKOMBI 8 (28,6%)
6onpHbIX. O6mast 1- 1 3-1eTHss BBDKUBaeMOCTb cocTaBHiIa 1o 96,4+3,5%,
5-netHsis — 84,4+8,5%, 10-neruss — 39,8+14,6% (MenuaHa obIei BKHBA-
emoctu 88,8 [72,3; -] mec.). [Tokasarenu BbDKMBaeMOCTH 6e3 ITporpeccrupo-
BaHUsI JIMIIOCAPKOMBI COCTABHIIM COOTBETCTBeHHO 84,8+7,0%, 48,9+11,2%,
21,7+9,5%, 5,4+5,3% u 21,7 [12,2; 52,5] Mmec. MHOrodaKkTOpHEIi perpeccu-
OHHBIN aHanmM3 Kokca nokasa, 4To Ha oOIIyI0 BEDKMBaeMOCTb 28 60JIbHBIX
3a0pIONIMHHBIMUA HeOpTaHHBIMH JIMIIOCAaPKOMaMK C MHBa3Hel MarucTpaibHbIX
COCYZOB OTpHLIaTe ILHO ITOBIIUSIN 3 He3aBUCUMBIX (paKTopa: HU3Kasl CTelleHb
b depeHIIMPOBKY OITYXOJIH, HaJli4yMe MHOTOY3JI0BOM OITyXOJI U Haluuue
OIyX0JIeBOM MHBa3UM OPTraHOB, PaclOJIOKeHHBIX PSJIOM C 3a0pIOIIMHHON
HeopraHHOM JIMIIOCApPKOMOM, 110 IIOBOy KOTOPOM BBHIIIOJIHEHA MYJILTHOPIaH-
Has peseknus. Ha BbDKMBaeMocCTh 6e3 nporpeccupoBaHusl 3a0pIOIIMHHON
HeopraHHOM JIMIIOCAPKOMBI C MHBa3Wel MaruCTpabHBIX COCY/IOB OKa3alu
CTaTUCTUYECKH 3HaYMMOe OTpHIlaTelIbHOe BIIMsIHUe 2 He3aBUCUMBIX (akTopa:
HM3Kasl cTelleHb 1 QepeHITMPOBKY OITyX0/IM U HaJluuKe ee pelluI1Ba.
3axuriouense. Pe3yiibTaTel IPOBeJIeHHOTO HAMU MCCIIe[JOBaHKsl [I0Ka3ajd, 9TO
B yCJIOBUSIX CIIelMaIM3UPOBaHHOM KIIMHUKY BO3MOXKHO pafiiKajbHOe XUPYp-
rUdecKoe jledeHre 60IbHBIX 3a0pIOMIMHHBIMY HeOPTaHHBIMH JIMIIOCapKOMaMuy
C MHBa3Wel MarkucTpasbHbIX BeH M apTepHid, BKJIIoYas aopTy, KOTOPOe COIIpo-
BOX/IaeTCsl IPHeMJIEMbIM YPOBHEM OCJIOXKHEeHUH U 06ecrieurBaeT BHICOKYIO
OOIIyIO 5-JIETHIOI0 BBDKMBAEMOCTh, COCTABIISIONTyI0 84,4+8,5%.
KiioueBnie cioBa: 3a6pIolIMHHAs HeopraHHas JIMIOCapKoMa C MHBasuei
MarucTpajbHBIX COCY[OB, Pe3eKIUsl MaruCTpalbHbIX apTepuii, pe3eKnus
MAarucCTpaibHBIX BeH, pe3eKIysl aOpThl, pe3eKIXsl IpaBoi/IeBoi IOAB3/I0MUI-
HOW apTepyy, pe3eKIysl HY)KHeH 110101 BeHbl, pe3eKIus IPaBOi/JIeBo 1ofI-
B3/IOIIHOM BEHbI.

KoH}IuKT HHTepecoB: He 3asiBJleH.
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m INTRODUCTION

he majority of patients with retroperitoneal non-organ

liposarcomas with invasions to major vessels are
considered inoperable in Russi and many other countries. In
the literature we were able to find only several reports on
resection of major arteries and veins in such patients. In most
cases, interventions are performed in the inferior vena cava
(IVC) and iliac veins [1-3]. Resections of the aorta, celiac
trunk and iliac arteries are performed very seldom [4-7]. At the
same time, M.H.M. Schwarzbach et al. (2006) [7] consider that
resection of vessels affected by the tumor is required for 18%
of patients with retroperitoneal sarcoma, 64% of them need
resections of veins, 16% need resections of arteries and 20%
require simultaneous resections of arteries and vein. It was
demonstrated that large liposarcomas compress or partially
infiltrate the inferior vena cava and neighboring veins. Direct
invasion of the wall of the vessel is found in histological
tests in less than 8% of patients [2, 8]. Depending on the
length of infiltration of the vessel wall, parietal or circular
resection of the vessel is performed. Patients with less than
50% involvement of the vein circumference undergo parietal
resection with direct suturing or closure of the defect with a
patch [1]. After circular resection and removal of the affected
segment, prosthetic repair or ligation of the vein is performed.
The type of repair is directly dependent on the intensity of
collateral outflow [1, 9-11]. After circular resection the IVC
ligation is performed, as a rule, only in patients with a well-
developed venation. F.C.M. Cananzi (2021) and N.A. Devaud
et al. (2023) [12, 13] reported possibility of circular resection
and ligation of the left renal vein only in the presence of
outflow in the adrenal, diaphragm, lumbar and gonadal veins
that required to be preserved during the surgery.

After the circular resection of the major arteries, M.M.
Bertrand et al. (2016) [14] formed a direct anastomosis or
performed re-implantation or prosthetic repair. The only
exceptions were allowed for the internal iliac arteries. In the
event of involvement of the peritoneal section of the aorta,
prosthetics were used, while the visceral branches were
preserved. In the literature, there are individual reports of
clinical cases of resection with re-implantation and prosthetic
repair of the celiac trunk and the superior mesenteric artery
in the operation for the resection of the retroperitoneal tumor.
All of them were attended with severe complications [5, 7].

There are few reports on the simultaneous resection of
iliac arteries and veins as well [6, 14]. A. Lv et al. (2022)
[6] found invasion of iliac vessels in 9% of patients with
retroperitoneal sarcomas; in 70.8% of them, combined artery
and vein resection was performed, in 25.0%, only the vein was
resected, and in 4.2%, only the artery.

Multi-organ resections are performed in 50-80% of patients
with retroperitoneal sarcomas with invasion of major vessels
[9, 15-19]. A.Yu. Volkov et al. (2024) [15] performed multi-
organ resections in 53% of patients with G1 retroperitoneal
non-organ liposarcomas and in 72% of patients with G2-G3
tumors.

Thus, it follows from literature that radical surgical
treatment of retroperitoneal non-organ liposarcoma with
invasion of major vessels depends on the active surgical tactic
in the volume of tumor resection en bloc with invaded vessels
and organs and an adequate approach towards subsequent
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reconstruction of arteries and veins. This allows for local
control and improves remote outcomes of treatment [15, 16]
with an acceptable level of complications and mortality [9,
16,17,19, 20].

m AIM

To demonstrate the feasibility, safety, and efficacy of
resection of major arteries (aorta, right/left iliac artery) and
veins (inferior vena cava, right/left iliac vein) in patients with
retroperitoneal non-organ liposarcomas with major vessel
invasion.

m MATERIAL AND METHODS

The retrospective study included patients with
retroperitoneal non-organ liposarcomas with major vessel
invasion who underwent surgical treatment at the N.N. Blokhin
National Medical Research Center of Oncology from 2001 to
2023. This included liposarcoma removal with multi-organ
resection and resection of major arteries (aorta, right/left iliac
artery) and veins (inferior vena cava, right/left iliac vein). Gore-
Tex synthetic grafts were used for vascular reconstruction, and
neoadjuvant chemotherapy used doxorubicin and ifosfamide.
Complications of surgical treatment were assessed using the
Clavien-Dindo scale (1992) [21]. Statistical analysis of the
study material was performed using Statistica for Windows
v.10 and SPSS v21. Differences in the obtained results were
considered statistically significant at a p level of <0.05 (=95%
accuracy). Survival was calculated using the Kaplan-Meier
method, and the significance of differences was assessed using
the log-rank test.

m RESULTS

Among the 28 patients with retroperitoneal non-organ
liposarcomas with invasion of the great vessels there were 9
(32.1%) men and 19 (67.9%) women aged from 22 to 73 years
(median age 49.5 [42.5; 55.0] years). Eleven patients (39.3%)
had a primary tumor, and 17 (60.7%) had a recurrent tumor.
In 13 patients (46.4%), liposarcoma corresponded to stage Ib
according to the TNM classification, in 6 (21.4%), stage Il]a,
and in 9 (32.1%), stage I1Ib. The median size of the tumor was
15.0 [10.0; 28.5] cm (from 6 to 50 cm), and no patients had
remote or regionary metastases. In 13 patients (46.4%), the
tumor had a high degree of differentiation (G1), in 7 (25%),
moderate grade (G2), and in 8 (28.6%), low grade (G3).
Multinodular liposarcoma was diagnosed in 12 cases (42.9%).
Neoadjuvant chemotherapy (doxorubicin + ifosfamide) was
received by 6 patients (21.4%) with a stabilizing effect on the
RECIST scale. Along with liposarcoma removal, resection of
the main arteries (aorta, right/left iliac artery) was performed
in 9 (32.1%) cases, resection of the main veins (inferior cava,
right/left iliac veins) in 13 (46.5%) cases, and resection of
arteries and veins in 6 (21.4%) cases. The extent of surgery
on the major vessels is shown in Table 1. Gore-Tex synthetic
grafts were used for vascular reconstruction. In the event a
satisfactory collateral outflow was present, in all cases circular
resection of the inferior vena cava with ligation was performed.

Multiorgan resections of 1-5 organs were performed
in 21 (75%) patients. In 11 (39.3%) patients, a kidney was
removed, in 10 (35.7%) the colon was resected, in 8 (28.6%),
the diaphragm, in 4 (14.3%), the adrenal gland was removed,
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Extent of surgical intervention on the main vessels

Longitudinal resection

Right/left iliac artery
Inferior vena cava
Left iliac vein

Circular resection

Aortic bifurcation with prosthetic
Left iliac artery with end-to-end repair

Right/left iliac artery with end-to-end repair + circular resection of the right/left iliac vein with ligation

Left iliac artery with prosthetic

Left iliac artery with prosthetic + circular resection of the left iliac vein with ligation

Inferior vena cava with ligation
Inferior vena cava with prosthetic
Right/left iliac vein with ligation

Total (n=28)

%

14,3
10,7
3,6

3,6
3,6
7,1
10,7
14,3
21,4
3,6
7,1

N DR WN e - A H

Table 1. The extent of surgical intervention on the main vessels in 28 patients with retroperitoneal non-organ liposarcomas

with invasion of the main vessels

Ta6nuua 1. O6bemM onepamuBHO20 BMewamenbCmBa Ha MagauCmpasbHbIx cocydax y 28 60MbHbIX 3a6PIOUUHHBIMU HEop2aHHbIMU

JlunocapkomMamu ¢ uHBasuell MazucmpasibHbIX COCyd0B

in 2 (7.1%), the liver/duodenum/small intestine/rectum were
resected, and in 1 (3.6%) patient, the pancreas.

All 28 patients underwent radical surgery. The median
duration of the surgical intervention was 290 [245; 315] min.
(170-540 min.). The blood loss varied from 300 to 9000 mL
(median 750 [550; 1400] mL). Complications (from 1 to 7)
of the surgical treatment developed in 19 (67.9%) patients.
In six cases, their severity corresponded to > Class III on the
Clavien-Dindo scale. The prevailing complications were the
thrombosis of the deep veins of the lower limbs (n=18; 64.3%),
followed by pleuritis (n=15; 53.6%), pneumonia (n=8; 28.6%),
thrombosis of the inferior vena cava (n=2; 7.1%), renal failure
(n=2; 7.1%). In individual cases (3.6% each) there developed
type A pancreatic fistula, pancreatic necrosis, hemorrhage from
the acute gastrointestinal tract ulcer, multiorgan failure, sepsis
and acute cardiovascular failure. Due to complications, 2
(7.1%) patients underwent urgent repeat laparotomy surgeries
to stop the bleeding from the duodenum ulcer and to amputate
the lower limb against the background of vein thrombosis. The
postoperative mortality was 3.6% (n=1).

The duration of the follow-up period for the 28 patients
varied from 2.3 to 189.8 months (median 62.5 [14.8; 84.6]
months). Within that period, disease progression occurred in 20
(71.4%) patients, in 12 (42.9%), local recurrence, in 7 7 (25%),
remote metastases and in 1 (3.6%), both the local recurrence
and the remote metastases. Eight (28.6%) of patients dies
from progression of the liposarcoma. The overall 1- and
3-year survival was the same: 96.4 + 3.5%; 5-year survival:
84.4 + 8.5%; 10-year survival: 39.8 + 14.6% (median 88.8
[72.3; -] months). Survival without liposarcoma progression,
respectively, was 84.8 £ 7.0%, 48.9 + 11.2%, 21.7 £ 9.5%, 5.4
+ 5.3% and 21.7 [12.2; 52.5] months.

Multivariate Cox regression analysis showed that the
overall survival of 28 patients with retroperitoneal non-organ
liposarcoma with invasion of great vessels was negatively
affected by 3 independent factors. The first factor is the
low degree of tumor differentiation: 5-year overall survival
of patients with a G3 tumor is reliably lower as compared
to G1 and G2 (43.7 + 31.5% vs. 100% in G1, p=0.045
and 43.7 + 31.5% vs. 66.7 = 27.2% in G2, p=0.049). The
median of overall survival inpatients with a G3 tumor was
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50.7 [24.2;72.2] months, and in the G1 and G2 groups the
median was not reached. The second factor is the presence of
multinodular tumor. The median of overall survival of patients
with a multinodular liposarcoma is credibly lower as compared
with a single-nodular tumor (65 [38.2; 79.1] months vs. median
not reached, p=0.049), in 5-year outcomes, respectively, 68.8
+ 20.7% and 91.7 + 8.0%. The third factor is the presence
of tumor invasion of organs located near the retroperitoneal
non-organ liposarcoma, for which multiorgan resection was
performed. The overall survival median of patients who
underwent multiorgan resection is credibly (p=0.036) lower
at 79.0 [62.3; 94.1] months with the 5-year value of 77.9 +
11.7% as compared to patients without multiorgan resection
who did not reach an overall survival median, the 5-year value
being 100%.

Progression-free survival in retroperitoneal non-organ
liposarcoma with great vessel invasion was statistically
significantly negatively impacted by two independent factors.
The first factor was the low tumor differentiation. The median
survival of patients with G1 liposarcoma was statistically
higher (36.8 [5.0; 42.9] months) as compared to G2 (14.7
[12.4; 19.3] months, p=0.015) and G3 (17.5 [6.3; 59.3] months,
p=0.049) at 5-year survival, respectively, of 33.3 + 23.2%,
median not reached, and 26.0 £ 12.8%. The second factor
was the presence of tumor recurrence. The median survival
of patients with recurrent liposarcoma was credibly (p=0.008)
lower at only 16.3 [9.9; 39.5] months with 5-year survival of
11.8 + 7.8% vs. 96 [37; -] months and 5-year survival in 66.7
+ 27.2% in patients with primary tumors.

m DISCUSSION

The results of our study align with literature data. We were
able to perform radical surgeries on all patients with a 21.4%
(n=6) incidence of complications of > Class III according to
the Clavien-Dindo scale and postoperative mortality of 3.6%
(n=1). In the work of M.M. Bertrand et al. (2016) [14], the
prevalence of RO-resections was 87%, the incidence of severe
postoperative complications was 19.3% with no mortalities
in the postoperative period. It follows from the literature that
the incidence rate of Class III-V on the Clavien—Dindo scale
after the resection of retroperitoneal sarcomas with vascular
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reconstruction varies from 16 to 54% [7, 9, 22-27]. In the large
study of the TARPSWG group, such complications arose in
16.4% patients, the postoperative mortality being 1.8% [25]. M.
Ferraris et al. (2019) [22] report the level of severe complications
at 22.4% with no data on mortality being available.

We stated progression of the liposarcoma, following
the treatment, in 71.4% (n=20) patients, the 5-year overall
survival rate was 84.4%, and progression-free survival was
21.7%. Multivariate Cox regression analysis showed that the
independent factors negatively affecting the overall survival
were the low degree of tumor differentiation, the presence
of multinodular tumor and the presence of tumor invasion of
nearby organs. Progression-free survival in was negatively
impacted the low tumor differentiation and the presence of
tumor recurrence. According to the transatlantic register,
recurrence of the disease is the cause of death for 75% of
patients with retroperitoneal sarcomas [28]. In the study of G.
Spolverato et al. (2021) [27], in patients with highly malignant
tumors with vascular invasion, the incidence rate of local
recurrences over 5 years was 45%; in the study of A. Gronchi
et al. (2016) [4], the similar metric for 10 years was 59.3%.
The generalized literature data shows that 5-year recurrence-
free survival rate is 20-35% with the 5-year overall survival
being 50-60% [29].

Despite the high technical complexity, radical surgical
treatment of patients with retroperitoneal non-organ
liposarcomas with invasion of the main vessels is feasible and
relatively safe. The patients’ survival largely depends on the
degree of tumor malignity and its invasion of the surrounding
tissue. We were able to reach an 84.4% of overall 5-year
survival. To that end, in 75% of the patients we performed
multi-organ resections to ensure that the surgical treatment
was radical. Based on many years of personal experience, in
performing resections and reconstructions of the main arteries
and veins in patients with retroperitoneal liposarcomas with
invasion of the main vessels, we recommend, in the presence
of a well-developed collateral outflow, resign from the inferior
vena cava repair to reduce the risk of thrombosis and infection
of the prosthetic, and to relieve the patient from life-long intake
of anticoagulants.

m CONCLUSION

The results of our study demonstrated that radical
surgical treatment of patients with retroperitoneal non-organ
liposarcoma with great vessel invasion, including the aorta,
is feasible in a specialized clinic. This treatment is associated
with an acceptable complication rate and ensures a high overall
5-year survival rate of 84.4 + 8.5%. »=
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