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Retrospective analysis of pelvic and retroperitoneal sarcomas. Single center’s experience

BACKGROUND: Retroperitoneal sarcoma (RPS) is a surgically manageable condition that can recur locally after complete
macroscopical resection. Managing patients at high-volume specialized healthcare centers has positive effects on treatment
outcome. The present study aimed to preoperatively, perioperatively, and postoperatively assess patients who underwent
surgery for RPS.
METHODS: Consecutive surgical resections of RPS performed at a single healthcare center between January 2011 and
December 2018 were investigated retrospectively. Histological, radiological, and clinical data were collected. In addition
to local recurrence rate of patients with complex tumor resection, existing symptoms, adjuvant treatment type, and 5-
year overall and disease-free survival rates were recorded and analyzed.
RESULTS: Extensive complete tumor resection was performed in 25 (%100) patients operated in our clinic for retroperi-
toneal sarcoma between 2011-2018. The mean survival time in patients undergoing R0 resection was found to be sig-
nificantly higher than that in patients undergoing R1 resection(p=0.001). No statistically significant difference was found
between histological grading and histological types in terms of mean survival (p=0.63  p=0.36). There was no statisti-
cally significant difference in terms of mean survival between patients who did not receive additional therapy, received
adjuvant chemotherapy, and those who received adjuvant chemotherapy and radiotherapy. (p = 0.342)
CONCLUSION: Although extensive complete resection is the gold standard in the treatment of retroperitoneal sarcoma, the
effect of adjuvant chemotherapy and radiation therapy is still under discussion. In our study, high mean survival rates
were determined due to R0 resection, and the effect of tumor grade and histological subtype on survival was not observed.
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painless mass, but the mass is also accompanied by pain
in one-third of all patients. RPS can be of a large size
because they remain asymptomatic for a long time with-
out signs of pressure on adjacent organs. Regional lymph
node involvement in RPS is extremely rare and is
observed only in <5% of patients, whereas this rate is
higher in synovial sarcoma, clear-cell sarcoma, epithelioid
sarcoma, and epithelioid sarcoma 3,4. The optimal treat-
ment method is complete surgical resection, which is the
only chance as a single course of treatment 5. Local recur-
rence is the most important cause of death in patients
with RPS. The roles of radiotherapy and chemotherapy
in the treatment of patients remain controversial. Although
recent studies have shown that aggressive surgery and
advanced radiotherapy methods allow a decrease in the
incidence of local recurrences, these treatment methods
are controversial. Next-generation chemotherapy methods

Introduction

Retroperitoneal sarcoma (RPS) accounts for approxi-
mately 15% of all soft-tissue sarcomas, with an annual
incidence of 1600 cases/year in the United States 1. Its
most common histological types, liposarcoma and
leiomyosarcoma, account for two-thirds of all patients.
Patients are usually diagnosed in the 6th decade of life,
and the female-to-male ratio is 1:1. Tumor size can range
from 15 to 20 cm 2-4. Patients usually present with
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and targeted agents can play a role in reducing the rates
of local and distant recurrences 1-4.
The present study presents a retrospective analysis of the
preoperative, perioperative, and postoperative assessment
of patients who were surgically treated for RPS at the
University of Health Sciences Haydarpaşa Numune
Training and Research Hospital’s General Surgery Clinic
between 2011 and 2018.

Methods

In total, 25 patients who were operated for curative pur-
poses for RPS during 2011–2018 were retrospectively
investigated. All patients had been referred to the
University of Health Sciences Haydarpaşa Numune
Training and Research Hospital. 
Inclusion criteria were patients aged ≥18 years who were
reported to have RPS and were treated at our health-
care center. Inoperable cases of diffuse disease; those aged
<18 years; those with synchronous tumors; pregnant
women; those with uncontrollable metabolic disease; and
those with gynecological, skeletal or abdominal tumors
such as gastrointestinal stromal tumor, small round blue
cell tumor, osteosarcoma, chondrosarcoma, and fibro-
matosis were excluded from the study. 
The present study included variables related to patients,
tumor, and treatment. Patient-related variables included
age, sex, symptoms, diagnostic methods, and follow-up
period. Tumor-related variables included size, histologi-
cal grade (high or low), and histological subtypes.
Treatment-related variables included surgical methods
applied, morbidity, adjuvant therapy modalities, recur-
rence, and secondary surgical treatment methods for
recurrence.
Preoperative evaluation was performed for all patients.
Initially, detailed evaluation of patient history and phys-
ical examination were performed. Chest X-ray and/or
contrast computed tomography for metastatic disease was
performed for all patients. Radiological examination such
as angiography, intravenous pyelography, scintigraphy,
and positron emission tomography were performed when
needed.
Antibiotic prophylaxis and prophylactic low-molecular-
weight heparin were administered to all patients. The
site of surgical incision varied depending on the tumor
location. Median incisions above and below the umbil-
ical level in the supine position were preferred in most
patients. Data on operation time, duration of hospital
stay, morbidity rate, and mortality rate were obtained
from the archive of medical files. Mortality during the
initial 1-month period was considered hospital mortali-
ty. All patients underwent en bloc resection for com-
plete tumor resection. Additional organ resections were
confirmed by pathological data.
Histological subtype assessments were reviewed by a sin-
gle pathologist according to the updated WHO classifi-

cation. Tumor size was defined as the largest diameter
of a tumor in pathological analysis. The Fédération
nationale des centres de lutte contre le cancer grading
system was used for tumor grading. The boundaries of
macroscopic samples were expressed microscopically as
R0 (clean surgical margins) and R1 (presence of tumor
cells at surgical margins). R2 indicated macroscopic resid-
ual disease.
The decision concerning administration of postoperative
adjuvant radiotherapy or chemotherapy was made in a
council attended by a surgeon, pathologist, and oncolo-
gist. Local recurrence was defined as retroperitoneal
tumor or recurrent tumor in the abdominal cavity.
Metastases outside the abdominal cavity and/or metas-
tases to organs were expressed as distant recurrence.
Patients were followed up until December 2018. Overall
and disease-free survival rates as well as details of
patients who were re-operated for recurring disease were
recorded.
Statistical analysis was performed using SPSS 16.0 (SPSS
for Windows, 2008; SPSS Inc., Chicago, Illinois, USA).
The duration of overall and disease-free survival was mea-
sured from the date of surgical resection to the last fol-
low-up visit. The effect of clinicopathological factors on
survival was assessed using univariate cox proportional
analysis. A p-value of <0.05 was considered statistically
significant.

Results

A total of 25 patients with RPS were operated at the
general surgical clinic of our hospital between 2011 and
2018. Among these, 13 (52%) were male and 12 (48%)
were female. Their mean age was 57.4 ± 8.88 years.
Chief complaints included abdominal pain in 14 (56%)
patients, bloating in 3 (12%), and urinary obstruction
in 1 (4%). In 7 (28%) patients, it was incidentally
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TABLE I - Patient characteristics

Variable Male Female Total

Patients n= 13(52%) n= 12(48%) 25
Age 

(year, mean ± SD) 54.4±8.47 60.6±7.69 57.4±8.88
Follow-up 

(month, mean ± SD) 33.1±17.57 33.8±14.86 33.4±16.41
Symptoms

Abdominal pain 4(%16) 10(%40) 14(%56)
Abdominal bloating 3(%12) - 3(%12)

Urinary obstruction 1(%4) - 1(%4)
Incidental 5(%20) 2(%8) 7(%28)

Initial diagnosis method
USG 4 6 10
CT 8 6 14
MRI 1 - 1

USG: ultrasonography, CT: computed tomography, MRI: magnetic
resonance imaging
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detected on radiological imaging performed for other rea-
sons. Patient characteristics are summarized in Table I. 
All 25 (100%) patients underwent extensive complete
tumor resection and 13 (52%) underwent additional
organ resection. Nine of the patients who underwent
additional organ resection underwent nephrectomy, 1
underwent distal pancreatectomy+splenectomy, 1 under-
went appendectomy, 3 underwent right hemicolectomy,
and 1 underwent partial resection of the 11th and 12th

ribs. Details on age, sex, tumor type, tumor diameter,
additional organ resection, and histological grading of
patients operated for RPS are shown in Table II.
Evaluation of resection margin according to postopera-
tive pathological data revealed that 21 (84%) patients
underwent R0 resection and 4 (16%) underwent R1
resection. R2 resection was not performed in any patient.
The mean survival duration was 36.3 ± 15.25 months
for patients who underwent R0 resection and 18.25 ±
7.57 months for those who underwent R1 resection.
Regarding mean survival rate, it was significantly high-
er among patients who underwent R1 resection than
among those who underwent R1 resection (p = 0.001).
Regarding histological grading of pathological specimens,
14 (56%) patients had grade 1 and 2 tumor and 11
(44%) had grade 3 tumor. There was no significant dif-
ference between them in terms of mean survival rate (p
= 0.63). Among the 25 patients, 11 (44%) had well-

differentiated liposarcoma, 7 (28%) had myxoid liposar-
coma, 6 (24%) had dedifferentiated liposarcoma, and 1
(4%) had angiosarcoma. There was no significant differ-
ence among the groups of histological types in terms of
survival (p = 0.36). The findings related to pathological
variables are shown in Table III. 
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Table II - Tumor characteristics 

N. Sex Age
(years)

T (primary tumor) Tumor 
diameter (cm)

Additional organ resection Histological 
grade

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

F
F
F
F
M
M
F
F
M
M
M
M
M
F
M
F
F
F
M
F
M
F
M
M
M

59
61
63
65
61
62
67
70
41
42
68
53
44
45
54
56
69
70
55
55
61
48
57
51
59

Well-differentiated LS
Well-differentiated LS
Dedifferentiated LS
Dedifferentiated LS
Dedifferentiated LS

Good differentiated LS
Myxoid LS
Myxoid LS

Well-differentiated LS
Well-differentiated LS
Well-differentiated LS
Dedifferentiated LS

Myxoid LS
Well-differentiated LS
Well-differentiated LS

Myxoid LS
Well-differentiated LS

Myxoid LS
Angiosarcoma

Well-differentiated LS
Dedifferentiated LS
Dedifferentiated LS

Myxoid LS
Myxoid LS

Well-differentiated LS

37
43
24
26
12
16
36
26
7
10
35
40
22
18
18
24
6
26
7
7
22
17
19
37
14

Left nephrectomy
Left nephrectomy

Distal pancreatectomy+splenectomy

Right nephrectomy

Appendectomy
Right nephrectomy+right hemicolectomy

Right nephrectomy+appendectomy
Partial rib resection
Left nephrectomy

Left nephrectomy

Right nephrectomy

Right hemicolectomy
Right nephrectomy+right hemicolectomy

G1
G1
G2
G2
G3
G1
G3
G3
G2
G1
G2
G2
G3
G1
G1
G3
G1
G3
G3
G1
G3
G3
G3
G3
G1

M: male, F: female, LS: liposarcoma, G: grade

TABLE III - Pathological variables

Variable N Mean survival P (UVA)
(month, mean ± SD)

Resection margin 0.001
R0 21 (%84) 36.3 ± 15.25

R1 4 (%16) 18.25 ± 7.57
R2 - -

FNCLCC grade 0.63
Grades 1 and 2 14 (%56) 36.3 ± 16.63
Grade 3 11 (%44) 29.8 ± 12.97

Histology 0.36
IDLS 11 (%44) 36.6 ± 18.22
MLS 7 (%28) 28.7 ± 10.85
DDLS 6 (%24) 33.2 ± 7.80
Other 1 (%4) 30 ± 0

FNCLCC: Fédération nationale des centres de lutte contre le can-
cer, IDLS: indifferantiated liposarcoma, MLS: myxoid liposarcoma,
DDLS: dedifferantiated liposarcoma
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The mean operation time of the 25 patients was 259 ±
97.17 min and mean length of hospital stay was 7.76
± 5.7 days. During the postoperative period, surgical-site
infection was observed in 6 patients (24%), ileus in 6
(24%), and atelectasis in 3 (12%). Only 1 patient died
due to intra-abdominal hemorrhage on postoperative day
2. The findings related to perioperative and postopera-
tive variables are given in Table IV. 
During the postoperative period, 6 patients (24%) were
administered adjuvant chemotherapy and 5 (20%) were
administered adjuvant chemotherapy + radiotherapy,
whereas 14 received no additional therapy. Regarding
mean survival rate, there was no significant difference
among these three groups of patients (p = 0.342). The
findings related to postoperative variables are summarized
in Table V.
Concerning survival rate, the mean disease-free survival
rate of all patients operated between 2011 and 2018 was
19.36 ± 15.94 months and overall survival rate was 33.4

± 16.41 months. Among the 25 patients, only 1 had ear-
ly postoperative mortality, whereas the remaining 24
patients were alive. Survival rates are shown in Table VI. 
Recurrent disease was observed in 10 (40%) of the 25
patients. Among them, 8 (32%) underwent re-operation
and the remaining 2 (8%) only underwent chemother-
apy due to diffuse distant organ metastasis. Among these
8 patients, 6 underwent re-operation with extensive com-
plete tumor resection and additional organ resection, 1
underwent R2 resection, and 1 underwent metastasecto-
my for single liver metastasis. The findings related to
recurrent disease are summarized in Table VI.
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TABLE IV - Perioperative and postoperative variables

Variable

Operation time (min, mean ± SD) 259 ± 97.17
Hospital stay (days, mean ± SD) 7.76 ± 5.70
Morbidity (n)
Surgical-site infection 6 (%24)
Ileus 6 (%24)
Atalectasia 3 (%12)
Mortality (n)
Hemorrhage 1 (%4)

TABLE V - Postoperative treatment variables

Variables N Survival P (UVA)
(month, mean ± SD)

Adjuvant CT 6 27.5 ± 9.09 0.342
Adjuvant CT+RT 5 37.4 ± 8.02
Follow-up* 14 34.64 ± 19.6

*Patients who did not receive adjuvant treatment
UVA: ultra-variant analysis, CT: chemotherapy, RT: radiotherapy

TABLE VI - Survival characteristics

Survival (months, mean ± SD)

Disease-free survival 19.36 ± 15.94
Overall survival 33.4 ± 16.41

Table VII - Recurrent disease

N. Primary tumor Resection 
margin

Adjuvant 
therapy

Recurrence location Treatment

1 Well-differentiated LS R1 CT Retroperitoneal Extensive complete tumor 
resection+right nephrectomy+partial 

resection of VCI

2 Dedifferentiated LS R0 CT Retroperitoneal Extensive complete 
tumor resection+distal 

pancreatectomy+splenectomy

3 Dedifferentiated LS R0 CT Multiple metastases in 
the liver and lungs

CT

4 Myxoid LS R1 CT+RT Retroperitoneal Extensive complete tumor 
resection+right nephrectomy

5 Well-differentiated LS R0 - Retroperitoneal R2 resection

6 Myxoid LS R0 CT Retroperitoneal Extensive complete tumor resection

7 Myxoid LS R1 CT+RT Retroperitoneal Extensive complete tumor 
resection+right nephrectomy

8 Dedifferentiated LS R0 CT+RT Retroperitoneal Extensive complete tumor resection

9 Dedifferentiated LS R1 CT+RT Liver metastasis Metastasectomy

10 Myxoid LS R0 CT Multiple metastases in 
the liver

CT

LS: liposarcoma, CT: chemotherapy, RT: radiotherapy, VCI: vena cava inferior
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Discussion

RPS is a rare disease and has a better survival rate than
other soft-tissue sarcomas (hemangiosarcoma, malignant
fibrous histiocytoma, and malignant peripheral nerve
sheath tumor) 6,7 RPS is not only a singular disease but
also a process involving several different neoplasms asso-
ciated with a common histogenetic origin 8. Their resec-
tion is challenging to surgeons and oncologists because
they are encountered rarely and have combinations of
different pathological features. Difficulty in their mar-
ginal resection and high rates of local recurrence make
effective treatment of these patients difficult. 
Although male dominance is evident in patients with
RPS in the literature, the male-to-female ratio was 1:1
in the present study (52%-48%). In other studies, the
mean age at tumor detection was 3rd-4th decades of life,
whereas that in the present study was 57.4 ± 8.88 years
(9). Unlike in the literature, common findings included
abdominal pain and bloating (68%). In 7 patients
(28%), tumor detection was incidental 10. Computed
tomography and ultrasonography were useful for early
diagnosis as well as for the assessment of local and dis-
tant metastases of the disease. 
In the present study, none of the patients underwent
preoperative biopsy. For several patients with sarcomas,
a biopsy can be recommended, i.e., if a neoadjuvant
therapy protocol is followed at clinics or if there is a
need for oncological treatment in the presence of local
or metastatic diseases that are unresectable. Preoperative
biopsy is not required for all patients with RPS 11.
The rarity of RPS indicates that prognostic factors have
not been clearly identified yet. In general, it is recog-
nized that the most important factor affecting survival
outcome is complete tumor resection 12,13. Although the
complete tumor resection rate reportedly varies from
38% to 74%, its reported average is 53% 14-16. In the
present study, the complete tumor resection rate (R0)
was 84%, R1 resection rate was 16%, and R2 resection
rate was 0%, and these rates were found to be consid-
erably higher than those reported in the literature. The
mean survival rate was 36.3 ± 15.25 months in patients
who underwent R0 resection and 18.25 ± 7.57 months
in those who underwent R1 resection, which revealed a
significant difference (p = 0.001).
The most important factor determining survival after
complete tumor resection is histological grade (8,17,18).
Histological grade varies depending on the number of
mitosis, degree of cellular and nuclear atypia, and pres-
ence of necrosis 8,17,19. According to the AJCC grading
system, the grade of soft-tissue sarcomas directly deter-
mines disease stage. Tumor size is the second most
important determinant of disease stage 8,17,20. In the pre-
sent study, 14 patients (56%) had grade 1 and 2 tumors
and 11 (44%) had grade 3 tumors. There was no sig-
nificant difference between these groups in terms of mean
survival rate (29.8 ± 12.97 vs. 36.3 ± 16.63 months; 

p = 0.63), which do not confirm to previous findings. 
In a study by Singer et al 21 that included 177 patients
with RPS treated for curative purposes, histological sub-
type was associated with survival. Although the mortal-
ity rate for dedifferentiated liposarcoma was found to be
six times higher than that for well-differentiated liposar-
coma, there was no significant difference among patients
with well-differentiated liposarcoma, myxoid liposarcoma,
and dedifferentiated liposarcoma in terms of survival 
(p = 0.36).
Although in of RPS, tumor invasion into adjacent organs
is well-known, studies on RPS report that direct organ
involvement is rare and that they are of a “pressing”
character 22. Mussi et al. reported that the rate of adja-
cent organ resection was 62.3% in patients who patients
resection for liposarcoma 23. In the present study, 13
patients (52%) underwent adjacent organ resection. 
The effectiveness of treatment modalities other than
surgery such as chemotherapy and radiotherapy remains
controversial. Although chemotherapy for liposarcoma of
the lower or upper extremities is shown to be useful,
studies showing its effectiveness on RPS are few in num-
ber 24,25. Although some studies report that radiothera-
py is useful for RPS, its effect on survival is controver-
sial. Due to the toxic effect of radiotherapy on adjacent
organs, its use is limited and has significant effects on
morbidity and mortality 26,27. In the present study, it
was found that 6 patients (24%) were administered adju-
vant chemotherapy, 5 (20%) were administered adjuvant
chemotherapy+radiotherapy, and 14 (56%) were not
administered additional therapy. There was no significant
difference between the patients who were administered
adjuvant therapy and those who were not in terms of
survival (p = 0.342).
The most important aim of surgical treatment is the pre-
vention of local recurrence of RPS 6,28. Anatomical local-
ization and tumor size are the main factors in deter-
mining tumor resectability. The surgeon who performs
the first resection should achieve the widest resection
possible, including neighboring organs, to ensure com-
plete tumor resection. 
In the literature, 5-year recurrence rates for complete and
incomplete tumor resection were 30.76% and 68.42%,
respectively 29. In the present study, recurrence was
observed in 28.57% of patients who underwent R0 resec-
tion and in those who underwent R1 resection. Our
results are comparable to the recurrence rates of similar
patients treated at large-scale healthcare centers. In the
present study, 32% of the patients were re-operated for
complete surgical resection due to local recurrence. In
8% of the patients, adjuvant chemotherapy was admin-
istered due to diffuse distant organ metastasis. Among
patients followed up during the 5-year period, 1 had
early mortality due to hemorrhage, whereas other patients
were alive. 
In the present study, the average survival rate was of
96% (24 of 25 patients) and mean follow-up period was
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33.4 ± 16.41 months. Milone et al. 30 reported a 5-year
survival rate of 85.7% after complete tumor resection.
In a study by Chae et al., the 5-year survival rate was
82.2% 31. According to the literature, this proportional
significant difference can be attributed to the small num-
ber of patients and the extent of complete tumor resec-
tion (R0) rate. 
The present study has some limitations such as small
sample size and analysis based on retrospective data,
which limit access to prognostic and predictive factors.

Conclusion

RPS are the most common histological type of malig-
nant retroperitoneal tumors. Many studies have been
published on RPS, and complete tumor resection is the
gold standard for its treatment, which increases survival
rate and decreases recurrence rate. It remains controver-
sial whether adjuvant chemotherapy or radiation thera-
py is effective. Disease recurrence is common even after
complete tumor resection, and complete tumor resection
after recurrence is recommended. 
The present study reports higher survival rates than those
reported in the literature, which can be attributed to
complete tumor resection (R0). Although tumor grade
and histological subtype are defined as prognostic fac-
tors, the present study found these variables to not have
an impact on survival. Even in the presence of effective
systemic agents, surgical resection remains the main basis
for primary treatment. 

Riassunto

Il sarcoma retroperitoneale (RPS) è una condizione
gestibile chirurgicamente che può ripresentarsi localmente
dopo la resezione macroscopica completa. La gestione dei
pazienti in centri sanitari specializzati ad alto volume ha
effetti positivi sull’esito del trattamento. Il presente studio
mira a valutare preoperatorio, perioperatorio e followup
di pazienti sottoposti a intervento chirurgico per RPS.
Sono  state investigate retrospettivamente le resezioni
chirurgiche consecutive di RPS eseguite in un unico cen-
tro sanitario tra gennaio 2011 e dicembre 2018. Sono
stati raccolti dati istologici, radiologici e clinici. Oltre al
tasso di recidiva locale dei pazienti con resezione
tumorale complessa, sono stati registrati e analizzati i sin-
tomi esistenti, il tipo di trattamento adiuvante e i tassi
di sopravvivenza globale e libera da malattia a 5 anni.
Risultati: un’ampia resezione completa del tumore è sta-
ta eseguita in 25 (% 100) pazienti operati nella nostra
clinica per sarcoma retroperitoneale tra il 2011 e il 2018.
Il tempo medio di sopravvivenza nei pazienti sottoposti
a resezione R0 è risultato essere significativamente più
alto rispetto a quello nei pazienti sottoposti a resezione
R1 (p = 0,001). Nessuna differenza statisticamente sig-

nificativa è stata trovata tra la classificazione istologica e
tipi istologici in termini di sopravvivenza media (p = 0,63
p = 0,36). Non c’era alcuna differenza statisticamente sig-
nificativa in termini di sopravvivenza media tra i pazien-
ti che non hanno ricevuto terapia aggiuntiva, che hanno
ricevuto chemioterapia adiuvante e quelli che hanno rice-
vuto chemioterapia e radioterapia adiuvanti (p = 0,342)
In conclusione: sebbene un’ampia resezione completa sia
il gold standard nel trattamento del sarcoma retroperi-
toneale, l’effetto della chemioterapia adiuvante e della
radioterapia è ancora in discussione. Nel nostro studio,
sono stati determinati tassi di sopravvivenza medi elevati
a causa della resezione R0 e non è stato osservato l’effetto
del grado di tumore e del sottotipo istologico sulla
sopravvivenza.

References

1. Siegel R: Cancer statistics. CA Cancer J Clin, 2013; 63:11-30. 

2. Bonvalot S, Rivoire M, Castaing M, et al.: Primary retroperi-
toneal sarcomas: A multivariate analysis of surgical factors associated
with local control. J Clin Oncol, 2009; 27:31-37. 

3. Lewis JJ, Leung D, Woodruff JM, et al.: Retroperitoneal soft-tis-
sue sarcoma: Analysis of 500 patients treated and followed at a single
institution. Ann Surg, 1998; 228:355-65. 

4. Toulmonde M, Bonvalot S, Méeus P, et al.: Retroperitoneal sar-
comas: Patterns of care at diagnosis, prognostic factors and focus on
main histological subtypes: A multicenter analysis of the French Sarcoma
Group Ann Oncol, 2014; 25:735-42.

5. Petronella P, Scorzelli M, Iannacci G, Ferretti M, Fiore A, et
al.: Clinical considerations on the retroperitoneal liposarcomas. Ann Ital
Chir, 2012; 83: 35-40

6. Lewis JJ, Leung D, Woodruff JM, Brennan MF: Retroperitoneal
soft-tissue sarcoma: Analysis of 500 patients treated and followed at a
single institution. Ann Surg, 1998; 228:355-65.

7. Nathan H, Raut CP, Thornton K, Herman JM, Ahuja N,
Schulick RD, et al.: Predictors of survival after resection of retroperi-
toneal sarcoma: A population-based analysis and critical appraisal of
the AJCC staging system. Ann Surg, 2009; 250:970-76.

8. Singer S, Eberlein TJ: Surgical treatment of soft-tissue sarcoma.
Adv Surg 1998; 31:395-420.

9. Hassan I, Park SZ, Donohue JH, Nagorney DM, Kay PA,
Nasciemento AG, et al.: Operative management of primary retroperi-
toneal sarcomas: A reappraisal of an institutional experience. Ann Surg,
2004; 239(2):244–50.

10. Ziran BH, Makley JT, Carter JR: Primary retroperitoneal sarco-
mas: common symptoms, common diagnoses, uncommon disease. Clin
Orthop Relat Res, 1996; 331:277–82.

11. Woodall C, Scoggins R: Retroperitoneal and visceral sarcomas:
Issues for the general surgeon. Am Surg, 1997; 73(6):631-35.

12. Jaques DP, Coit DG, Brennan MF: Soft-tissue sarcomas of the
retroperitoneum. In: Shiu MH, Brennan MF (eds): Surgical treat-
ment of soft-tissue sarcoma. Philaswlpgia: Lea and Febiger, 1989; 157-
69.

C. Saracoglu, et al.

200 Ann. Ital. Chir., 93, 2, 2022

READ-O
NLY

 C
OPY 

PRIN
TIN

G P
ROHIB

IT
ED



13. Van Dalen T, Hoekstra HJ, van Geel AN, van Coevorden F,
AlbusLutter C, Slootweg PJ, Hennipman A: Dutch soft tissue sar-
coma group. locoregional recurrence of retroperitoneal soft tissue sarco-
ma: Second chance of cure for selected patients. Eur J Surg Oncol,
2001; 27:564-68.

14. Cody HS, Turnbull AD, Fortner JG, Hajdu SI: The continu-
ing challenge of retroperitoneal sarcomas. Cancer, 1981; 47:2147-152.

15. Glenn J, Sindelar WF, Kinsella T, et al.: Results of multimodality
therapy of respectable soft-tissue sarcomas of the retroperitoneum.
Surgery, 1985; 97:316-25.

16. Karakousis CP, Velez AF, Emrich LJ: Management of retroperi-
toneal sarcomas and patient survival. Am J Surg, 1985; 150:376-80.

17. Storm FK, Mahvi DM: Diagnosis and management of retroperi-
toneal soft-tissue sarcoma. Ann Surg, 1991; 214(2–10):1991.

18. Costa J, Wesley RA, Glatstein E: The grading of soft-tissue sar-
comas: results of a clinopathologic correlation in a series of 163 cases.
1984; Cancer 53:530-41.

19. Trojani M, Contesso G, Coindre JM: Soft-tissue sarcomas of
adults: study of pathological prognostic variables and definition of a
histopathological grading system. Int J Cancer, 1984; 33:37–42.

20. Russell WO, Cohen J, et al.: A clinical and pathological system
for soft-tissue sarcomas. Cancer, 1997; 40:1562–570.

21. Singer S, Antonescu CR, Riedel E, Brennan MF: Histologic sub-
type and margin of resection predict pattern of recurrence and survival
for retroperitoneal liposarcoma. Ann Surg, 2003; 238:358-70.

22. Neuhaus SJ, Barry P, Clark MA, Hayes AJ, Fisher C, Thomas
JM: Surgical management of primary and recurrent retroperitoneal
liposarcoma. Br J Surg, 2005; 92:246-52.

23. Mussi C, Colombo P, Bertuzzi A, Coladonato M, Bagnoli P,
Secondino S, et al.: Retroperitoneal sarcoma: is it time to change the
surgical policy? Ann Surg Oncol, 2011; 18:2136-142.

24. Eilber FC, Eilber FR, Eckardt J, Rosen G, Riedel E, Maki RG,
et al.: The impact of chemotherapy on the survival of patients with
high-grade primary extremity liposarcoma. Ann Surg, 2004; 240:686-
95.

25. Jones RL, Fisher C, Al-Muderis O, Judson IR.: Differential sen-
sitivity of liposarcoma subtypes to chemotherapy. Eur J Cancer, 2005;
41:2853-60.

26. Porter GA, Baxter NN, Pisters PW: Retroperitoneal sarcoma: A
population-based analysis of epidemiology, surgery, and radiotherapy.
Cancer, 2006; 106:1610-16.

27. Zlotecki RA, Katz TS, Morris CG, Lind DS, Hochwald SN:
Adjuvant radiation therapy for resectable retroperitoneal soft tissue sar-
coma: the University of Florida experience. Am J Clin Oncol, 2005;
28:310-16.

28. Singer S, Corson JM, Demetri GD, et al.: Prognostic factors pre-
dictive of survival for truncal and retroperitoneal soft-tissue sarcoma.
Ann Surg, 1995; 221:185–95.

29. Konofaus P, Spartalis E, Moris D, Athanasiou A,Dimitroulis D,
Markakis C, Kostakis ID, Nikiteas N, Kouraklis G: Challenges in
the surgical treatment of retroperitoneal sarcomas. Indian J Surg, 2016;
78(1):1-5.

30. Milone M, Pezzullo LS, Salvatore G, Pezzullo MG, Leongito
M, Esposito I, et al.: Management of high-grade retroperitoneal
liposarcomas: Personal experience. Updates Surg, 2011; 63:119-24.

31. Chae Na J, Choi KH, Yang SC, Han WK: Surgical Experience
with Retroperitoneal Liposarcoma in a Single Korean Tertiary Medical
Center. Korean J Urol, 2012; 53(5):310-16.

Ann. Ital. Chir., 93, 2, 2022 201

Retrospectıve analysis of pelvic and retroperitoneal sarcomas. Single center’s experience

READ-O
NLY

 C
OPY 

PRIN
TIN

G P
ROHIB

IT
ED


