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ABSTRACT

Aim To present the experience from collective data regarding pati-
ents with retroperitoneal sarcomas that have been operated in and
followed up by the University General Hospital of Patras in Rion,
Greece, between 2009 and 2020.

Methods A retrospective analysis of adult patients treated at our
hospital with a diagnosis of primary retroperitoneal sarcoma who
underwent tumour resection.

Results Data from 29 patients were analysed. The mean age at
diagnosis was 56.1 years;-55.2% of patients were male (n=16). Li-
posarcomas (on histology) were identified in 19 (65.5%) patients,
leiomyosarcoma six (20.7%), and other histologic subtypes in four
(13.8%) patients. Tumours >5cm were presented in 27 (93.1%) pa-
tients. Negative margins were attained in 13 (44.8%) of all patients
who underwent surgical resection. Five (17.2%) patients received
neoadjuvant radiation, four (13.8%) postoperative radiation, and
three (10.3%) patients received both chemotherapy and radiation
prior to surgery with the rest of the patients being treated with
surgical excision alone. A 3-year follow-up was successful in 21
(72.4%) patients; five (23.8%) patients died. In total, 16 (55.2%)
patients were found to have a local recurrence, with no significant
difference in patients' age, gender, tumour size, histology, negati-
ve surgical margin (Ro) resection, neoadjuvant chemotherapy, or
radiation therapy. There was a significant difference in the 3-year
survival rate between patients having positive or negative surgical
margins (p=0.027).

Conclusion The higher 3-year survival rate in patients with retro-
peritoneal sarcomas when achieving Ro resection warrant further
investigation with a larger sample size across different institutions.
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INTRODUCTION

Retroperitoneal sarcomas are a rare type of mali-
gnancy, accounting for about 15-20% of all soft
tissue sarcomas (most commonly arising in the
extremities), and overall, of about a 1-2% of all so-
lid malignancies (1-7). The peak of their incidence
is in the 5th decade of living, and it is estimated that
on an annual basis they make approximately 0.5-1
out of 100 000 new cancer diagnosis (7). Previous
radiation has been established as a risk factor for
a future retroperitoneal sarcoma diagnosis (1,3,8).
However, the diagnosis of a retroperitoneal sarco-
ma should prompt investigation whether it consist a
manifestation of an inherited genetic disorder, such
as nevoid basal cell carcinoma syndrome (Gorlin
syndrome), familial adenomatous polyposis (Gar-
dner syndrome), Li- Fraumeni syndrome, tuberous
sclerosis (Bourneville disease), neurofibromatosis
type 1 (von Recklinghausen’s disease) (3,4,9,10).

Establishing the diagnosis of a retroperitoneal sar-
coma is quite a challenging task for clinicians. To
begin with, retroperitoneal tumours often present
with non- specific symptoms, such as fatigue and
weight loss, and at the time of the diagnosis tu-
mours located in the retroperitoneal space have
already grown at a point that poses a limitation to
any surgical or other therapeutical interventions.
Furthermore, the retroperitoneal space accommo-
dates a large number of anatomical structures of
diverse anatomical structure and functional role,
from solid organs such as the ovaries, the pancre-
as and the kidneys, of major vascular formations
such as the abdominal aorta and the inferior vena
cava (6,7, 11-13). Therefore, a correlation with
previous medical history is necessary for exclu-
ding other causes of retroperitoneal masses, such
as metastatic malignancies in order to reach the
diagnosis of a retroperitoneal neoplasia (7,8,10).
CT scans are essential for further investigating a
retroperitoneal mass, as they do not only demon-
strate the relation of the mass to the other retrope-
ritoneal organs and their connection, if existing,
with local vasculature (if a CT angiography is
performed), but could also provide evidence of
the histological type of the underlying suspected
sarcoma (Figure 1) (3,4, 14-16). For instance, the
presence of regions rich in fat within the tumour
might suggest, although its absence cannot rule
out the diagnosis, the existence of a liposarcoma
(17). Following radiological investigation, the

needle tumour biopsy is indicated in order to de-
termine the exact histological type of the tumour,
and it is of great importance for planning potential
surgical interventions and stratifying the patient’s
overall survival rate (3,8,15,18). According to the
existing literature, surgical excision of the tumour
is the cornerstone of the treatment (18,19,21). It is
of great importance that the margins of the exci-
sion are clear from cancerous cells, as a negative
excision margin (Ro). Excision increases the ove-
rall survival (3, 19-22). Adjuvant radiotherapy is
further indicated after surgery in comparison to
preoperative radiotherapy (23-26) because retro-
peritoneal sarcomas usually recur locally and do
not usually metastasize (27-29).

The aim of this study was to present the experi-
ence from collective data regarding patients with
retroperitoneal sarcoma that have been operated
in and followed up by the University General
Hospital of Patras in Rion, Greece, in the period
2009-2020.

MATERIALS AND METHODS

Materials and study design

Between January 2009 and December 2020, 45
patients underwent surgery for retroperitoneal
tumour in tertiary General University Hospital in
Patras/Greece (covering a population of approxi-
mately 1.5 million people). A total of 29 patients
with histopathological diagnosis of soft tissue sar-
coma were included in this retrospective study.

Methods

Data were collected from medical and operating
theatre records, as well as from the Hospital-co-
ded database including patient characteristics
(age at operation, gender), length of hospital stay,
operative time, and histological results.

Statistical analysis

Student’s t-test for normally distributed varia-
bles, Mann-Whitney U test for skewed variables,
and Fisher’s exact tests were used to compare re-
sults between the groups. A p<0.05 was conside-
red statistically significant.

RESULTS

Data of a total of 29 patients were analysed (Table
1). The mean age at diagnosis was 56.1 years, and
16 (55.2%) patients were males. Liposarcomas (on
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Table 1. Characteristics of 29 patients according to positive
(Rx) and negative (Ro) surgical margins

Variable Rx Ro p
No (%) of patients (n=29) 16 (55.2) 13 (44.8)
Males/Females (16/13) (No) 9/7 7/6 >0.05
Mean+SD age (years) 559479 56.2+11.3 >0.05
Hospitalization (+SD)(days) 11.8+12.4 9.3+74 <0.05

Mean=SD operative time) (minutes) 245+288.2 213+195.7 <0.05
Liposarcoma/other tumour types

(19/10) (No) 10/6 9/4 >0.05
Tumour size >5c¢m (No) 16 11 >0.05
No of 3-year survival patients 4 dead/ 1 dead/ <005
(n=21) 4 alive 12 alive

histology) were identified in 19 (65.5%) patients,
leiomyosarcoma six (20.7%), and other histologic
subtypes in four (13.8%) patients. Tumours >5cm
were presented in 27 (93.1%) patients.

Negative margins were attained in 13 (44.8%) of
all patients who underwent surgical resection.

Five (17.2%) patients received neoadjuvant radia-
tion, four (13.8%) postoperative radiation, as a ra-
diation treatment. In total, neoadjuvant chemothe-
rapy was received by five (17.2%) patients, while
three (10.3%) patients received both neoadjuvant
chemotherapy and radiation prior to surgery.

Among the patients with positive surgical mar-
gins, in six (37.5%) re-operation was warranted.
The 3-year follow-up data were available for 21
(72.4%) patients, of which five (23.8%) died; a
total of 16 patients (55.2%) from both groups had
a local recurrence irrespective of their survival
status. No significant differences in recurrence
rates were observed. There was no significant
difference in patients’ age, sex, tumour size, hi-
stological classification, Ro resection status, re-
ceival of neoadjuvant chemotherapy, or radiation
therapy. A comparison of the 3-year survival rates
between patients that achieved intra-operatively
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Figure 1. Sixty-two-year-old man with recurrent retroperito-
neal liposarcoma; CT scan shows a soft-tissue mass in retro-
peritoneum. The longest diameter is 12.5 cm (Mulita F, General
University Hospital of Patras, 2021)

confirmed negative surgical margins with the pa-
tients that did not have them, revealed a statisti-
cally significant difference (p=0.027) (Table 1).

DISCUSSION

Retroperitoneal sarcomas are an uncommon
type of solid malignancy with particularly poor
prognosis, as the expected 5-year survival rate
is about 36-58% (30), despite the fact that data
from the 3-year follow up of our study suggest
that survival can reach up to 72%. Similar results
were recently published with regard to overall
survival rates of 67.2% in a cohort of 89 patients
(31). Analysing the predictive factors that con-
tribute to patient survival, Giuliano et al. highli-
ghted the importance of optimal surgical resecti-
on, with patients surviving up to 2.5 times longer
when compared to a treatment strategy based on
radiation therapy (32). Such findings are in line
with our observation for patient survival, where
we further note that Ro excision has distinct ad-
vantages over Rx excision. In accordance with
existing literature regarding the incidence, the
mean age of diagnosis of our patients of 56.1 ye-
ars coincided with the statistically expected peak
at the 6th decade of life (3,7,33). At the same
time male patients slightly prevailed (55.2%)
over females at rates similar to the current litera-
ture (males approximately at 60%) (3,7,33).

Surgical excision of the tumour remains the gold
standard of treatment to date regardless of the
histological type (1,3,7,17,21, 34-36), which on
any occasion should be diagnosed through biop-
sy prior to the operation. Such operations can be
quite a challenging task, not only because the tu-
mour might be of a great size at the time of the
diagnosis (1,4,12,17,37), for instance more than
5 cm in diameter in 93.1% of our patients (be-
cause they have plenty of anatomical space to
expand) but also for the reason that retroperito-
neal sarcomas might intersect with other major
anatomical structures (35,38,39). Therefore, re-
troperitoneal sarcoma should be considered as an
oncological and simultaneously surgical challen-
ge, keeping in the mind that current data support
negative margin excision as the best treatment
option. An analysis of the National Cancer Da-
tabase (NCDB) data for 2762 patients, revealed
that those operated at larger, academic surgical
centres (such as ours) achieved Ro resection in
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approximately 55% of the cases, which is also in
line with our results (40). Additionally, resear-
chers emphasized the improved overall survival
of patients treated at larger centres that was not
solely attributed to proper surgical technique.

Regarding the epidemiology of the subtypes of
primary retroperitoneal sarcoma the data from
our study are similar to those of the existing lite-
rature: liposarcoma is the most frequent diagnosis
(65.5%) (6,10,41), followed by leiomyosarcoma
(20.7%) (1,35), while all other histological types
(approximately about 70 different subtypes)
make the remaining 13.8%.

It is of great importance that the tumour and po-
tentially infiltrated organs are removed in block
in one session, and that the excision is performed
with clear from cancerous infiltration surgical
margins. While in our hospital we achieved clear
surgical margins in 44.8% of the patients, even
greater percentages, up to 95% of complete re-
sectability, have been reported (5). Reportedly,
the greater the percentage of clear-margin resec-
tion leads to the greater rate of overall survival
(3,4,19,30,42).

A recent study by Kwon et al. suggested that pati-
ent survival did not differ by receival of adjuvant
or neoadjuvant treatment or not, but was positi-
vely influenced when additional surgical resec-
tions were carried out in appropriate cases (43).
This finding confirms that surgical treatment of
retroperitoneal sarcomas remains the golden
standard for survival, and adequate tumour de-
bulking can be detrimental in the appropriate
management of the disease. Surgical removal is
also the most indicated treatment for metastases
of primary retroperitoneal sarcoma (36,44) and/
or local recurrence of primary tumour, which is
the most common pattern (3,4,27,28). The deci-
sion whether a patient with primary retroperito-
neal sarcoma should receive chemotherapy and/
or adjuvant radiotherapy before and/or after the
main surgical operation remains controversial.
Current studies suggest that there is a moderately
positive effect of adding preoperative radiation
therapy to patients with non-metastatic, resecta-
ble retroperitoneal sarcomas (a reported hazard
ratio for mortality was 0.88) (45). On the contrary,

authors of the same study reported an increase in
patient mortality, when preoperative chemothe-
rapy was added to the patient undergoing surgical
resection of retroperitoneal sarcomas. It should
be noted, that the apparent positive effect of ra-
diation treatment prior to surgical resection could
be attributed to tumour shrinking and devascula-
rization, which facilitates the subsequent surgical
excision, attributes that were not co-assessed at
the particular study (27,29,35). Although histolo-
gical type of the tumour might indicate a higher
probability of susceptibility to chemotherapy
such as in the case of dedifferentiated liposarco-
ma (46), preoperative chemotherapy is not con-
sidered a first-line treatment option (4,27,47,48).
Preoperative radiotherapy, neither decreases the
possibility of recurrence nor does it increase the
overall survival according to the recent STRASS
trial (3,25,49). On the same basis adjuvant radi-
otherapy does not seem to provide any benefit re-
garding overall survival (34), although it appears
to contribute to an improved clinical outcome on
many occasions (24,47,49,50).

In conclusion, retroperitoneal sarcomas consti-
tute a rare type of intra-abdominal malignancy
with complex anatomical implications. While
chemotherapy regiments and radiation treatment
remain viable adjuncts, surgical treatment with
complete tumour excision (as stated by negative
surgical margins), remains the golden standard
for the treatment. Our audit indicates a significant
difference in mid-term survival rates for patients
with adequate tumour excision, when compared
to excision with positive surgical margins, which
further supports the surgical treatment as the
most effective treatment option.

ACKNOWLEDGEMENT

This paper was presented as an e-poster in the
BASO Annual Scientific (virtual) Conference,
20-22 November 2021.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATION

Conflict of interest: None to declare.

221



222

Medicinski Glasnik, Volume 19, Number 2, August 2022

REFERENCES

1.

10.

I1.

13.

14.

15.

Mullinax JE, Zager JS, Gonzalez RJ. Current diagno-
sis and management of retroperitoneal sarcoma. Can-
cer Control 2011;18:177-87.

Tattersall HL, Callegaro D, Ford SJ, Gronchi A. Sta-
ging, nomograms and other predictive tools in retro-
peritoneal soft tissue sarcoma. Chin Clin Oncol 2018;
7:36.

Sassa N. Retroperitoneal tumors: review of diagnosis
and management. Int J Urol 2020; 27:1058-70.
Carbone F, Pizzolorusso A, Di Lorenzo G, Di Mar-
zo M, Cannella L, Barretta ML, Delrio P, Tafuto S.
Multidisciplinary management of retroperitoneal sar-
coma: diagnosis, prognostic factors and treatment.
Cancers (Basel) 2021;10:4016.

Mulita F, Mukkamalla SKR. Lymph Node Dissection.
StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2022.

Mulita F, Verras GI, Liolis E, Tchabashvili L, Keha-
gias D, Kaplanis C, Perdikaris I, Kehagias I. Recu-
rrent retroperitoneal liposarcoma: a case report and
literature review. Clin Case Rep 2021; 30:e04717.
Improta L, Tzanis D, Bouhadiba T, Abdelhafidh K,
Bonvalot S. Overview of primary adult retroperitone-
al tumours. Eur J Surg Oncol 2020; 46:1573-9.
Matthyssens LE, Creytens D, Ceelen WP. Retroperi-
toneal liposarcoma: current insights in diagnosis and
treatment. Front Surg 2015;2:4.

Vijay A, Ram L. Retroperitoneal liposarcoma: a com-
prehensive review. Am J Clin Oncol 2015; 38:213-9.
Guzzo TJ, Bruce Malkowicz S. Retroperitoneal dise-
ases. Penn Clin Man Urol 2007; 653—64.

Mulita F, Lampropoulos C, Kehagias D, Verras GI,
Tchabashvili L, Kaplanis C, Liolis E, Iliopoulos F,
Perdikaris I, Kehagias 1. Long-term nutritional defici-
encies following sleeve gastrectomy: a 6-year single-
centre retrospective study. Prz Menopauzalny 2021;
20:170-6.

. Messiou C, Moskovic E, Vanel D, Morosi C, Benc-

himol R, Strauss D, Miah A, Douis H, van Houdt W,
Bonvalot S. Primary retroperitoneal soft tissue sar-
coma: Imaging appearances, pitfalls and diagnostic
algorithm. Eur J Surg Oncol 2017; 43:1191-8.

Crowe P. A retroperitoneal mass needs respect. ANZ J
Surg 2018; 88:261-2.

Shiraev T, Pasricha SS, Choong P, Schlicht S, van
Rijswijk CS, Dimmick S, Stuckey S, Anderson
SE. Retroperitoneal sarcomas: a review of disease
spectrum, radiological features, characterisation and
management. J Med Imaging Radiat Oncol 2013;
57:687-700.

Gyorki DE, Choong PFM, Slavin J, Henderson MA.
Importance of preoperative diagnosis for manage-
ment of patients with suspected retroperitoneal sarco-
ma. ANZ J Surg 2018; 88:274-7.

. Messiou C, Morosi C. Imaging in retroperitoneal soft

tissue sarcoma. J Surg Oncol 2018; 117:25-32.

. Mulita F, Parchas N, Germanos S, Papadoulas S, Ma-

roulis I. Case report of a local recurrence of spindle
cell embryonal rhabdomyosarcoma. Med Arch 2020;
74:240-2.

. Van Houdt WIJ, Schrijver AM, Cohen-Hallaleh RB,

Memos N, Fotiadis N, Smith MJ, et al. Needle tract
seeding following core biopsies in retroperitoneal sar-
coma. Eur J Surg Oncol 2017; 43:1740-5.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Kirane A, Crago AM. The importance of surgical
margins in retroperitoneal sarcoma. J Surg Oncol
2016; 113:270-6.

Stahl JM, Corso CD, Park HS, An Y, Rutter CE, Han
D, Roberts KB. The effect of microscopic margin
status on survival in adult retroperitoneal soft tissue
sarcomas. Eur J Surg Oncol 2017; 43:168-74.

Wang J, Grignol VP, Gronchi A, Luo CH, Pollock RE,
Tseng WW. Surgical management of retroperitoneal
sarcoma and opportunities for global collaboration.
Chin Clin Oncol 2018; 7:39.

Pham V, Henderson-Jackson E, Doepker MP, Ca-
racciolo JT, Gonzalez RJ, Druta M, Ding Y, Bui MM.
Practical issues for retroperitoneal sarcoma. Cancer
Control 2016; 23:249-64.

Fevre C Le, Waissi W, Chambrelant I, Noel G, Antoni
D. A critical narrative review of radiotherapy for re-
troperitoneal soft tissue sarcoma. Chinese Clin Oncol
2020; 9:79.

Trovik LH, Ovrebo K, Almquist M, Haugland HK,
Rissler P, Eide J, Engellau J, Monge OR, Nyhus AB,
Elde IK, Jebsen NL. Adjuvant radiotherapy in retro-
peritoneal sarcomas. A Scandinavian Sarcoma Group
study of 97 patients. Acta Oncol 2014; 53:1165-72.
Bonvalot S, Gronchi A, Le Péchoux C, Swallow
CJ, Strauss D, Meeus P, van Coevorden F, Stoldt S,
Stoeckle E, Rutkowski P, Rastrelli M, Raut CP, Hom-
pes D, De Paoli A, Sangalli C, Honoré C, Chung P,
Miah A, Blay JY, Fiore M, Stelmes JJ, Dei Tos AP,
Baldini EH, Litiére S, Marreaud S, Gelderblom H,
Haas RL. Preoperative radiotherapy plus surgery ver-
sus surgery alone for patients with primary retroperi-
toneal sarcoma (EORTC-62092: STRASS): a multi-
centre, open-label, randomised, phase 3 trial. Lancet
Oncol 2020; 21:1366-77.

Nussbaum DP, Rushing CN, Lane WO, Cardona DM,
Kirsch DG, Peterson BL, Blazer DG 3rd. Preoperati-
ve or postoperative radiotherapy versus surgery alone
for retroperitoneal sarcoma: a case-control, propen-
sity score-matched analysis of a nationwide clinical
oncology database. Lancet Oncol 2016; 17:966-75.
Gyorki DE, Brennan MF. Management of recurrent re-
troperitoneal sarcoma. J Surg Oncol 2014; 109:53-9.
Gronchi A, Strauss DC, Miceli R, Bonvalot S,
Swallow CJ, Hohenberger P, Van Coevorden F, Rut-
kowski P, Callegaro D, Hayes AJ, Honoré¢ C, Fairwe-
ather M, Cannell A, Jakob J, Haas RL, Szacht M, Fi-
ore M, Casali PG, Pollock RE, Raut CP. Variability
in patterns of recurrence after resection of primary
retroperitoneal sarcoma (RPS): a report on 1007 pa-
tients from the multi-institutional Collaborative RPS
Working Group. Ann Surg 2016; 263:1002-9.

Van Houdt WJ, Zaidi S, Messiou C, Thway K, Strauss
DC, Jones RL. Treatment of retroperitoneal sarcoma:
current standards and new developments. Curr Opin
Oncol 2017; 29:260-7.

Garcia-Ortega DY, Villa-Zepeda O, Martinez-Said H,
Cuellar-Hiibbe M, Luna-Ortiz K. Oncology outcomes
in retroperitoneal sarcomas: prognostic factors in a
retrospective cohort study. Int J Surg 2016; 32:45-9.
Novak M, Perhavec A, Kerin PovSic M, Arnu$ M,
Erzen D. Primary localized retroperitoneal sarcomas:
report from Slovenian sarcoma referral center. World
J Surg Oncol 2020; 18:277




Verras et al. Outcomes of retroperitoneal sarcomas

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

Giuliano K, Nagarajan N, Canner JK, Wolfgang CL,
Bivalacqua T, Terezakis S, Herman J, Schneider EB,
Ahuja N. Predictors of improved survival for pa-
tients with retroperitoneal sarcoma. Surgery 2016;
160:1628-35.

Callegaro D, Miceli R, Gladdy RA. Prognostic mo-
dels for RPS patients—attempting to predict patient
outcomes. J Surg Oncol 2018; 117:69-78.

Mulita F, Oikonomou N, Tchabashvili L, Liolis E,
Kehagias 1. A giant ovarian mucinous tumor in a
58-year-old postmenopausal patient with persistent
abdominal pain and high serum levels of CA 19-9.
Pan Afr Med J 2020; 37:76.

Fairweather M, Gonzalez RJ, Strauss D, Raut CP. Cu-
rrent principles of surgery for retroperitoneal sarco-
mas. J Surg Oncol 2018; 117:33-41.

Mulita F, Liolis E, Kehagias D, Tchabashvili L, Ka-
planis C, Iliopoulos F, Perdikaris I, Kehagias I. An
enormous pelvic tumor in a 46-year-old woman with
an elevated serum CA 125 level, what lies beneath
it? Investigation of uterine tumors in postmenopausal
women. Prz Menopauzalny 2021; 20:154-7.

Mulita F, Iliopoulos F, Kehagias I. A rare case of ga-
stric-type mucinous endocervical adenocarcinoma
in a 59-year-old woman. Prz Menopauzalny 2020;
19:147-50.

Tyler R, Lee M, Ierodiakonou V, Hodson J, Taniere P,
Almond M, Ford S, Desai A. Prognostic implications
of histological organ involvement in retroperitoneal
sarcoma. BJS Open 2021; 5:zrab080

Fairweather M, Raut CP. Nephrectomy for retroperi-
toneal sarcoma: stay calm and (cautiously) carry on.
Ann Surg Oncol 2021; 28:1275-7.

Berger NG, Silva JP, Mogal H, Clarke CN, Bedi M,
Charlson J, Christians KK, Tsai S, Gamblin TC. Ove-
rall survival after resection of retroperitoneal sarcoma
at academic cancer centers versus community can-
cer centers: An analysis of the National Cancer Data
Base. Surgery 2018; 163:318-23.

Liles JS, Tzeng CWD, Short JJ, Kulesza P, Heslin MJ.
Retroperitoneal and intra-abdominal sarcoma. Curr
Probl Surg 2009; 46:445-503.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Du GJ, Zhang Z, Wen XD, Yu C, Calway T, Yuan CS,
Wang CZ. Epigallocatechin Gallate (EGCG) is the
most effective cancer chemopreventive polyphenol in
green tea. Nutrients 2012; 4:1679-91.

Kwong ML, Lee B, Kunihira K, Sutjiadi B, Reeves
ME, Selleck M, Yang G, Solomon N. Treatment fac-
tors associated with overall survival in retroperitone-
al sarcoma: an institutional review. Am Surg 2020;
86:1358-62.

MacNeill AJ, Van Houdt WJ, Swallow CJ, Gronchi A.
Management of metastatic retroperitoneal sarcoma: a
consensus approach from the Trans-Atlantic Retrope-
ritoneal Sarcoma Working Group (TARPSWG). Ann
Oncol 2018; 29:857-71.

Ma SJ, Oladeru OT, Farrugia MK, Shekher R, lovoli
AJ, Singh AK. Evaluation of preoperative chemothe-
rapy or radiation and overall survival in patients with
nonmetastatic, resectable retroperitoneal sarcoma.
JAMA Netw Open 2020; 3:€2025529.

Livingston JA, Bugano D, Barbo A, Lin H, Madewell
JE, Wang WL, Lazar AJ, Tseng WW, Roland CL, Feig
BW, Pollock R, Conley AP, Benjamin RS, Patel S,
Somaiah N. Role of chemotherapy in dedifferentia-
ted liposarcoma of the retroperitoneum: defining the
benefit and challenges of the standard. Sci Rep 2017;
7:11836.

Almond LM, Gronchi A, Strauss D, Jafri M, Ford S,
Desai A. Neoadjuvant and adjuvant strategies in retro-
peritoneal sarcoma. Eur J Surg Oncol 2018;44:571-9.
Constantinidou A, Jones RL. Systemic therapy in
retroperitoneal sarcoma management. J Surg Oncol
2018; 117:87-92.

Seidensaal K, Kieser M, Hommertgen A, Jaekel C,
Harrabi SB, Herfarth K, Mechtesheimer G, Lehner
B, Schneider M, Nienhueser H, Frohling S, Egerer
G, Debus J, Uhl M. Neoadjuvant irradiation of retro-
peritoneal soft tissue sarcoma with ions (Retro-Ion):
study protocol for a randomized phase II pilot trial.
Trials 2021; 22:134.

Sargos P, Stoeckle E, Henriques de Figueiredo B,
Antoine M, Delannes M, Mervoyer A, Kantor G. Ra-
diotherapy for retroperitoneal sarcomas. Cancer Ra-
diother 2016; 20:677—-84.

223



