
Abstract. Background/Aim: Complete resection, surgical
expertise and individualization of patient management in
comprehensive oncology centres result in better clinical
outcomes in patients presenting with retroperitoneal
sarcomas. Patients and Methods: Clinical outcomes of
primary and recurrent retroperitoneal sarcoma resections
performed between January 2002 and December 2016 in two
large surgical oncology, but non-sarcoma specialist centers,
were reviewed to determine the efficacy of complete surgical
resection as the principle instrument for treatment. The
histological type, tumor size and grade, as well as organ
resection, were recorded and subsequently reviewed. Results:
Our study included 108 cases of sarcoma resection (60 first-
time, 38 second-time and 10 third-time laparotomies) in 60
patients (35 males and 25 females). Most patients had
complete resection: 57 had a macroscopically complete
(R0/R1) resection and three had R2 resection. The 90-day
mortality rate was zero and morbidity was minimal. Five-
and 10-year overall survival (OS) rates were 88% and 79%,
respectively, whereas the corresponding disease-free survival
(DFS) rates were 65% and 59%, respectively. High-grade
tumors were associated with decreased DFS (hazard
ratio(HR)=3.35; 95% confidence interval(CI)=1.23-9.10;
p=0.018) and decreased OS (HR=7.18; 95% CI=1.50-34.22;
p=0.013). Conclusion: Complete surgical resection of
retroperitoneal sarcomas combined with individualized
patient management when offered by experienced surgical

oncology teams, adhering to international guidelines, can
succeed in providing patients with good long-term outcomes,
comparable to those achieved at sarcoma-specialist centers. 

Retroperitoneal sarcomas (RPS) are malignant neoplasms
that account for 10-15% of all soft-tissue tumors (1-4).
Histological tumor type, grade, location and extension of
resection have been well-documented prognostic factors for
long-term survival (5-7). On many occasions, other therapies
may be used in the neoadjuvant setting, such as radiotherapy
and occasionally chemotherapy before or after resection,
with emerging evidence that these are associated with
survival benefit in selected patients (4, 8-12). 
The usually asymptomatic growth, as well as size and

location of RPS, set many challenges for surgeons, primarily
because the retroperitoneal space is anatomically complex but
also because RPS often lack definitive boundaries for surgical
compartmentalization. In the absence of randomized data,
different surgical techniques have been used for the
management of these tumors over the years, with a gradual
shift towards more radical approaches (13). Simple tumor
resection was replaced by en-bloc resection of the tumor with
all involved surrounding organs and, more recently,
compartmental resection of non-involved contiguous organs
has been advocated in an attempt to ensure R0 resection and
local disease control and, if possible, survival benefit (13-17). 
Given the complex nature of RPS surgery, much emphasis

has recently been placed on appropriate referring and
management of these patients at specialist sarcoma centers
in order to achieve improved short- and long-term outcomes
(18-20). Whilst this notion is entirely appropriate in most
countries, there are countries (or remote areas within large
countries) where the small number of new sarcoma cases
annually does not justify the existence of centers specializing
in sarcoma. 
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In the present article, we report combined data of two
large surgical oncology centers (one in Greece, one in
Cyprus) on the surgical approach and survival of patients
with RPS. Given that the number of new sarcoma cases
presenting in these two countries each year is small, these
cases are managed in a similar manner by general surgeons
with experience in abdominal surgery of malignant tumors,
including RPS. They are supported by a multidisciplinary
oncology team, but not necessarily a sarcoma specialist team.
The aim of the study was to assess whether the long-term
outcomes of patients in non-specialist centers over a period
of 15 years were comparable to those of patients treated at
high-volume sarcoma centers. 

Patients and Methods 

Individual patient consent was obtained prior to initiation of the study.
The study includes results of primary and recurrent retroperitoneal
resections spanning over a period of 15 years, between January 2002
and December 2016. Cases not surgically treated were not included
in the study. The operations were undertaken at the First Department
of Surgery, University of Athens Medical School, Athens, Greece and
at the Hepatobiliary and Surgical Oncology Department, Nicosia
Teaching Hospital, Nicosia, Cyprus.
Each patient was evaluated for general health status and

comorbidities. The screening process included a full
cardiorespiratory evaluation, full blood count, liver function tests,
urea and electrolytes and extensive imaging. The imaging profile
included chest and abdominal X-rays, computerized tomography
and magnetic resonance imaging, where appropriate. This was done
to evaluate the exact location and size of the tumor and identify any
possible metastases at staging. The cardiovascular, respiratory and
urinary functions were kept in homeostasis, where necessary. The
hospital-based multi-disciplinary team (MDT), consisting of
surgeons, oncologists, radiologists and specialized nurses, evaluated
each patient on the basis of these test results in order to determine
if the patient was suitable for R0 resection. 
The final decision and the surgical strategy were systematically

based on parameters including tumor histology, extent of disease on
imaging, patient’s performance status and comorbidities. The
possible surgical scenarios, the overall treatment plan and the
potential need to proceed with adjunct procedures were decided at
the MDT meetings. Where appropriate, assistance by experienced
hepatobiliary, upper gastrointestinal and vascular surgeons was
utilized to ensure the best possible outcomes. In order to reach a
decision on how to operate, the MDT adhered to international
guidelines on the management of sarcomas (4).
All patient records were retrospectively reviewed for tumor size,

grade, location, histological type, duration of illness prior to
presentation and surgery-related parameters including perioperative
blood loss, operating theatre time and in-hospital stay. Information was
also obtained about adjuvant therapies (chemotherapy and/or
radiotherapy). Contiguous or complete organ resections were recorded.

Statistical analysis. Statistical analyses were performed using the
Statistical Package of the Social Sciences (SPSS) version 17.0
(SPSS Inc., Chicago, IL, USA). The primary endpoints of the study
were overall survival (OS) and disease-free survival (DFS). DFS

was calculated from the date of operation to the date of relapse, and
was censored at the time of death or at the time of last follow-up if
the patient did not show any clinical or radiological features of
tumor recurrence. OS was calculated from the date of operation to
the date of disease-related death, and was censored at the time of
last follow-up for patients that were alive or at the time of death
from cause unrelated to the disease. Both OS and DFS were
calculated for the cases undergoing first-time laparotomy (60 cases).
Chi-square test was used for calculating the association between

clinicopathological characteristics and recurrence or disease-related
death. The impact of clinicopathological characteristics on DFS and
OS was analyzed using the Kaplan–Meier method. Survival
outcomes between groups were compared with the log-rank test. A
p-value of less than 0.05 was considered statistically significant.
Because of the small number of patients in the study population,
multivariate analysis was not performed. 

Results

The mean patient age was 60 years (range=36 to 81 years).
There were 60 patients representing 108 cases in total, 35
(58.33%) male and 25 (41.67%) female. Fifty-seven (95%)
patients had complete resection, as defined by macroscopically
negative margins (R0/R1 resection) and three (5%) had R2
resection. Twenty (33.33%) patients had a second laparotomy
and nine patients had a third laparotomy; all of them for
locoregional recurrences. There was nil 90-day mortality
following resection.
Twenty four patients (40%) were younger than 55 years

of age and 36 (60%) were over 55 years of age. In 95% of
the cases, tumor size was between 10-33 cm and only in 5%
of tumors was size less than 5 cm. 
Most tumors (57%) were of medium or high grade and the

most common histological subtype was liposarcoma (59%).
Patient demographics and tumor characteristics are
summarized in Table I. Information on resection type and
margins are demonstrated in Table II. Irrespective of age,
gender, tumor grade, size, and histological type, 90-day
mortality postoperatively was zero. The operative details for
all cases are described in Table III.
The median follow-up from time of operation (first time

laparotomy) to endpoint date was 83 months. During the
follow-up period, 26/60 patients (43.33%) developed tumor
recurrence (18 locally, four at a distant site and four both
locally and distant). Twenty patients underwent a second
laparotomy for locoregional recurrence, of whom 17 (85.0%)
had R0/R1 resection and three (15.0%) had R2 resection.
Within the group of patients with high-grade tumors, the
recurrence rate was 51.5% compared with 20% in patients with
low-grade tumors (p=0.014). At last follow-up, 41 patients
were alive, with only five of them presenting with evidence of
recurrence. Two patients had died of unrelated causes, and 18
(30%) head died from their disease. High-grade tumor was a
statistically significant predictor of disease-related death (high-
vs. low-grade tumor: 14/35 vs. 4/25; p=0.031).
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Both median DFS and median OS were not reached. Five-
and 10-year OS rates were 73% and 66% respectively
(Figure 1a), whereas corresponding DFS rates were 65% and
59% respectively (Figure 1b). R2 resection [hazard ratio
(HR)=7.18, 95% confidence interval (CI)=1.50-34.22;
p=0.013) and high-grade tumor [HR=3.50, 95% CI=1.15-
10.65; p=0.027) were significantly associated with decreased
OS. In patients with low-grade tumors, 5- and 10-year OS
rates were 88% and 79%, respectively, while for these with
high-grade tumors they were 56% and 39%, respectively
(Figure 2a). High-grade tumors were significantly associated
with decreased DFS (HR=3.35; 95% CI=1.23-9.10;
p=0.018). In patients with low-grade tumors, both 5- and 10-
year DFS rates were 80%, while they were 53% and 43%,
respectively, in those with high-grade tumors (Figure 2b). 

Discussion

Patients with RPS are usually diagnosed late, when the
tumor is already of considerable size and close or attached
to critical retroperitoneal structures and organs (3, 21). These
constrains limit the surgeon’s ability to perform wide
resection with clear margins. Importantly, incomplete
surgical resection comprises one of the greatest risk factors
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Table I. Demographic and tumor characteristics of 60 patients with
primary retroperitoneal sarcoma who underwent surgical treatment.

Variable                                                                     N            % Of total

Gender                                                                                               
   Female                                                                  25                 41.67
   Male                                                                     35                 58.33
Age                                                                                                    
   <55 Years                                                             24                 40.0
   >55 Years                                                             36                 60.0
Duration of symptoms                                                                      
   <3 Months                                                            38                 63.33
   >3 Months                                                            16                 26.67
   Unknown                                                                6                 10.0
Histological subtype                                                                         
   Liposarcoma                                                        36                 60
   Leiomyosarcoma                                                 10                 16.67
   Malignant fibrous histiocytoma                            6                 10.0
   Malignant peripheral nerve sheath tumor            2                   3.33
   Other                                                                       6                 10.0
Tumor size (maximum diameter)                                                    
   <5 cm                                                                     3                   5.0
   5-10 cm                                                                  7                 11.67
   10-20 cm                                                              26                 43.33
   >20 cm                                                                 24                 40.0
Tumor grade                                                                                     
   Low                                                                      25                 41.67
   Medium/high                                                        35                 58.33

Table II. Initial treatment characteristics of 60 patients with primary
retroperitoneal sarcoma who underwent surgical treatment.

Variable                                                                     N            % Of total

Resection                                                                                           
   R0/R1                                                                   57                 95.0
   R2                                                                           3                   5.0
Contiguous organs resected                                                             
   Yes                                                                        44                 73.33
   No                                                                         16                 26.67
Compartmental organ resection                                                       
   Yes                                                                          4                   6.67
   No                                                                         56                 93.33
Radiation therapy                                                                             
   Preoperative                                                           0                   0
   Intraoperative/postoperative                                  0                   0
   Both (preoperative and postoperative)                 0                   0
   None                                                                     60               100.00
Chemotherapy                                                                                   
   Neoadjuvant                                                           6                 10.0
   Adjuvant                                                               10                 16.67
   Both                                                                        0                   0
   None                                                                     44                 73.33

Table III. Operative details of 60 patients with retroperitoneal sarcoma
who underwent surgical treatment.

Variable                                                    Total        Primary    Recurrent 
                                                             (N=108),     (N=60),     (N=48), 
                                                                n (%)          n (%)          n (%)

Complete resection                            101 (93.5)    55 (94.8)   46 (95.8)
Multi-organ resection                          72 (67)        42 (72.4)   29 (60)
    Kidney                                              22 (30.5)    14 (24.1)     8 (27.2)
    Colon                                                17 (23.5)      7 (10.3)     9 (30.6)
    Pancreas                                             7 (9.7)         4 (6.9)       3 (10.2)
    Small bowel                                       8 (11.1)       5 (8.6)       4 (13.6)
Duodenum                                                                                    1 (3.4)
    Adrenal gland                                    4 (5.6)         3 (5.2)       2 (6.8)
    Bladder                                               3 (4.2)         3 (5.2)       0 (0)
    Liver                                                   6 (8.4)         5 (8.6)       1 (3.4)
    Spleen                                                3 (4.2)         3 (5.2)       1 (3.4)
    Diaphragm                                         2 (2.8)         2 (3.4)       0 (0)
Major vascular resection                     12 (11.1)       9 (15.5)     3 (6.3)
    IVC, abdominal aorta (infrarenal)    7 (6.5)         5 (8.6)       2 (4.2)
                                                                                                     1 (2.1)
    Iliac artery                                          2 (1.9)         2 (3.4)       0 (0)
    Iliac vein                                            3 (2.8)         2 (3.4)       0 (0)
    Adjunct procedures                                                                    
    Liver ablation                                    7 (6.5)         3 (5.2)       1 (2.1)
    Angioembolization                            3 (2.8)         3 (5.2)       0 (0)
    IVC filter placement                         4 (3.7)         3 (5.2)       0 (0)
    Biliary stent                                       2 (1.9)         1 (1.7)       0 (0)
    Ureteral stent                                   33 (30.1)    18 (31)      10 (20.8)
    Femoral nerve monitoring                2 (1.9)         0 (0)           2 (4.2)

IVC: Inferior vena cava.



for early relapse and poor survival in patients with RPS (4,
16, 17, 19, 21-24). It is, therefore, not surprising that
management guidelines recommend that surgical resections
should be undertaken at specialist sarcoma centers by
surgeons with experience and expertise in such complex
procedures (4, 22, 25, 26). Whilst in principle, we are in
agreement with these recommendations, the reality in our
countries dictates that the vast majority of patients diagnosed
with these rare malignancies will be operated on at non-
sarcoma specialist centers. 
In this study, we report our experience on 69 patients

with primary PRS who were operated on by general
surgeons with experience in abdominal surgery of malignant
tumors. They were supported by an MDT, but not by
sarcoma specialists, who were following sarcoma
management guidelines. The majority of these patients

underwent fairly aggressively resection, comprising removal
of the tumor en-bloc with surrounding organs adjacent to
the tumor. This approach was well tolerated by the majority
of patients, independent of their age and performance status.
A combination of surgical techniques including complex and
demanding techniques, such as full liver mobilization, sub-
diaphragmatic Inferior vena cava control, iliac dissection,
vascular interpositions and organ revascularization were
used when needed (23, 27, 28).
Only four patients underwent a compartmental resection

(liberal en bloc resection of non-involved tissues and
neighboring organs) and this is because this approach was
first introduced at our Institutions in 2010, that is, towards
the end of the study period for this series (January 2002-
December 2016). Following many publications showing that
this method is superior to simple resection (3-fold decrease
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Figure 1. Kaplan–Meier curves for overall (a) and disease-free (b) survival. At 5 and 10 years, overall survival was 73% and 66%, respectively,
while disease-free survival was 65% and 59%, respectively.

Figure 2. Kaplan–Meier curves for overall (a) and disease-free (b) survival based on tumor grade. At 5 and 10 years, overall survival was 88%
and 79% in those with low-grade and 56% and 39% in those with high-grade tumors, respectively, *p=0.027. At 5 and 10 years, disease-free
survival was 80% and 80% in those with low-grade and 53% and 43% in those with high-grade tumors, respectively, *p=0.018.



in locoregional recurrence) (13, 17, 18, 23, 29), we first
performed this technique for a small subgroup of young
patients with good performance status (13, 14). Since 2012
when an international consensus on the performance of
surgery in RPS was reached, presented and standardized, this
method has been increasingly used by our teams (data not
included in this study) (30). The patients are of course
informed about the potential morbidity of this procedure and
the fact that there is a trend for survival benefit over
contiguously involved organ resection (23). Simple resection
is used with palliative rather than curative intent in the case
of elderly patients with comorbidities, poor performance
status and giant retroperitoneal tumors, who, a priori, are
thought to have worse prognosis (4, 10).
The demographics of our study population are similar to

those of other published series. Liposarcoma is the most
common histology (59%) followed by leiomyosarcoma (17%)
(3, 4, 31), the majority of patients present with a tumor size
between 10 and 33 cm and over half of all patients present
with medium-/ high-grade tumors (57%) (3, 13, 14, 17, 24,
25, 32, 33). The prognostic significance of high tumor grade
as predictor of recurrence (p=0.014) and tumor related death
(p=0.031) was recorded, again in line with larger published
series (4, 10, 23, 25, 32). The adverse effect of incomplete
resection (R2) on OS was also reported (HR=3.50; 95%
CI=1.15-10.65; p=0.027). With regards to recurrence rates,
those reported in the literature range between 26% and 49%
depending on the follow-up period (16, 25, 31, 34). The
recurrence rate in our study over a follow-up period of 83
months was 43.33%, which is in fact almost identical to the
rates reported for other cohorts with similar or longer follow-
up when using the same surgical approach (contiguously
involved organ resection) (25, 29, 31, 34). Five-year DFS and
OS rates were comparable to those previously reported by
other surgical groups (24, 25, 31, 34, 35). 
The role of the MDT approach is highlighted in this study.

Especially in patients with RPS, the input from specialists
from different disciplines has been identified as a key factor
in improving local control and patient survival (4, 36). The
MDT work has been the cornerstone of the management of
patients at our Institutions and has ensured compliance with
guidelines, especially as we are at non-sarcoma specialist
centers. Accurate diagnosis, careful preoperative planning,
individualized patient management and input from specialists
from different fields in a multidisciplinary context have been
fundamental in preserving a high quality service for our
patients. This close working relationship between the team
members alongside evidence based practice and adherence
to guidelines are, in our view, the reasons why our outcomes
are comparable to those of high-volume centers and the
morbidity rates are low.
The limitations of this being retrospective study with a

relatively small number of patients are acknowledged. 

Conclusion

Complete resection of RPS represents the mainstay among
all available therapeutic methods. In the form of contiguous
organ resection or as compartmental resection of non-
involved contiguous organs, this procedure is radical, and in
the hands of experienced surgeons, it might provide better
outcomes in terms of local control and improved survival
compared to simple resection, without significant increase in
morbidity or mortality. Our study adds further evidence to
support this practice. Although sarcoma expertise may not
always be available, skilled surgeons with experience in
surgical oncology who adhere to international sarcoma
guidelines and work within an MDT setting may still achieve
similar clinical outcomes, offering their patients high
chances for long survival. It is, therefore, important that for
rare diseases such as RPS, specialists working in high-
volume centers share their knowledge by providing evidence
and comprehensive guidance on treatments that are critical
for the survival of their patients.
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