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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 IIIa, 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%.
Keywords: retroperitoneal non-organ liposarcoma with great vessel invasion, 
great artery resection, great vein resection, aortic resection, right/left iliac 
artery resection, inferior vena cava resection, right/left iliac vein resection.
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Возможности и результаты хирургического 
лечения больных забрюшинными неорганными 

липосаркомами с инвазией магистральных сосудов
М.Г. Абгарян, Е.В. Артамонова, Е.И. Коваленко, Т.А. Титова,  

М.П. Никулин, С.Н. Бердников, И.С. Стилиди
ФГБУ «Национальный медицинский исследовательский центр онкологии имени Н.Н. Блохина»  

Минздрава России (Москва, Российская Федерация)
Аннотация
Цель: показать возможность, безопасность и эффективность резекции 
магистральных артерий (аорта, правая/левая подвздошная артерия) и вен 
(нижняя полая, правая/левая подвздошная вены) у больных забрюшин-
ными неорганными липосаркомами с инвазией данных сосудов.
Материал и методы. В ретроспективное исследование вошли больные 
забрюшинными неорганными липосаркомами с инвазией магистральных 
сосудов, которым в ФГБУ НМИЦ онкологии им. Н.Н. Блохина в 2001–
2023 гг. провели хирургическое лечение в объеме удаления липосаркомы 
с мультиорганной резекцией и резекцией магистральных артерий (аорта, 
правая/левая подвздошная артерия) и вен (нижняя полая, правая/левая 
подвздошная вены). Для пластики сосудов использовали синтетические 
протезы Gore-Tex. При наличии удовлетворительного коллатерального 
оттока проводили циркулярную резекцию нижней полой вены без про-
тезирования. Осложнения хирургического лечения оценивали по шкале 
Clavien – Dindo. Для статистической обработки материала исследования 
использовали пакет программ Statistica for Windows v.10 и SPSS v21. 
Различия полученных результатов рассматривали как статистически 
значимые при уровне р ≤0,05. Расчет выживаемости провели по методу 
Каплана – Мейера, достоверность различий оценили по log-rank test.
Результаты. В исследование вошли 28 больных забрюшинными не-
органными липосаркомами с инвазией магистральных сосудов, это 9 
(32,1%) мужчин и 19 (67,9%) женщин в возрасте от 22 до 73 лет (медиана 
возраста 49,5 [42,5; 55,0] года). У 11 (39,3%) больных была первичная 
опухоль, у 17 (60,7%) – рецидивная. У 13 (46,4%) пациентов липосаркома 
соответствовала Ib стадии по классификации TNM, у 6 (21,4%) – IIIа ста-
дии и у 9 (32,1%) – IIIb стадии. В 12 (42,9%) случаях диагностировали 
многоузловую липосаркому. У 13 (46,4%) пациентов опухоль имела вы-
сокую степень дифференцировки (G1), у 7 (25%) – умеренную степень 
(G2) и у 8 (28,6%) – низкую (G3). Неоадъювантную химиотерапию 
(доксорубицин+ифосфамид) получили 6 (21,4%) больных с эффектом 
стабилизации. Все 28 пациентов оперированы в радикальном объеме. На-
ряду с удалением липосаркомы в 9 (32,1%) случаях выполнили резекцию 
магистральных артерий (аорта, правая/левая подвздошная артерия), в 13 
(46,5%) – резекцию магистральных вен (нижняя полая, правая/левая под-
вздошная вены) и в 6 (21,4%) – резекцию артерий и вен. Мультиорганные 

резекции 1–5 органов провели 21 (75%) пациенту. Частота осложнений 
хирургического лечения ≥III класса по шкале Clavien – Dindo составила 
21,4% (n=6), послеоперационная летальность – 3,6% (n=1). Сроки на-
блюдения за 28 больными варьировали от 2,3 до 189,8 мес. (медиана 
62,5 [14,8; 84,6] мес.). За это время прогрессирование заболевания воз-
никло у 20 (71,4%) пациентов, у 12 (42,9%) развился местный рецидив, у 
7 (25%) – отдаленные метастазы, у 1 (3,6%) – и местный рецидив, и отда-
ленные метастазы. Умерли от прогрессирования липосаркомы 8 (28,6%) 
больных. Общая 1- и 3-летняя выживаемость составила по 96,4±3,5%, 
5-летняя – 84,4±8,5%, 10-летняя – 39,8±14,6% (медиана общей выжива-
емости 88,8 [72,3; -] мес.). Показатели выживаемости без прогрессиро-
вания липосаркомы составили соответственно 84,8±7,0%, 48,9±11,2%, 
21,7±9,5%, 5,4±5,3% и 21,7 [12,2; 52,5] мес. Многофакторный регресси-
онный анализ Кокса показал, что на общую выживаемость 28 больных 
забрюшинными неорганными липосаркомами с инвазией магистральных 
сосудов отрицательно повлияли 3 независимых фактора: низкая степень 
дифференцировки опухоли, наличие многоузловой опухоли и наличие 
опухолевой инвазии органов, расположенных рядом с забрюшинной 
неорганной липосаркомой, по поводу которой выполнена мультиорган-
ная резекция. На выживаемость без прогрессирования забрюшинной 
неорганной липосаркомы с инвазией магистральных сосудов оказали 
статистически значимое отрицательное влияние 2 независимых фактора: 
низкая степень дифференцировки опухоли и наличие ее рецидива.
Заключение. Результаты проведенного нами исследования показали, что 
в условиях специализированной клиники возможно радикальное хирур-
гическое лечение больных забрюшинными неорганными липосаркомами 
с инвазией магистральных вен и артерий, включая аорту, которое сопро-
вождается приемлемым уровнем осложнений и обеспечивает высокую 
общую 5-летнюю выживаемость, составляющую 84,4±8,5%.
Ключевые слова: забрюшинная неорганная липосаркома с инвазией 
магистральных сосудов, резекция магистральных артерий, резекция 
магистральных вен, резекция аорты, резекция правой/левой подвздош-
ной артерии, резекция нижней полой вены, резекция правой/левой под-
вздошной вены.
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 INTRODUCTION

The 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 

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].

 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
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.

 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 IIIa, 
and in 9 (32.1%), stage IIIb. 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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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, р=0.045 
and 43.7 ± 31.5% vs. 66.7 ± 27.2% in G2, р=0.049). The 
median of overall survival inpatients with a G3 tumor was 

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, р=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 (р=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, р=0.015) and G3 (17.5 [6.3; 59.3] months, 
р=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 (р=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.

 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 R0-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 

Extent of surgical intervention on the main vessels
Total (n=28)

Abs. %

Longitudinal resection

Right/left iliac artery 4 14,3

Inferior vena cava 3 10,7

Left iliac vein 1 3,6

Circular resection

Aortic bifurcation with prosthetic 1 3,6

Left iliac artery with end-to-end repair 1 3,6

Right/left iliac artery with end-to-end repair + circular resection of the right/left iliac vein with ligation 2 7,1

Left iliac artery with prosthetic 3 10,7

Left iliac artery with prosthetic + circular resection of the left iliac vein with ligation 4 14,3

Inferior vena cava with ligation 6 21,4

Inferior vena cava with prosthetic 1 3,6

Right/left iliac vein with ligation 2 7,1

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

Таблица 1. Объем оперативного вмешательства на магистральных сосудах у 28 больных забрюшинными неорганными 
липосаркомами с инвазией магистральных сосудов
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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.

 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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