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Background
Local recurrence is the main cause of treatment failure in retroperitoneal sarcoma
(RPS). Surgical gross tumor resection with negative margins in a high-volume
hospital is the hope for cure. We aimed to evaluate the surgical and oncological
outcomes of RPS in our high-volume cancer center.
Patients and methods
This retrospective study included all patients who underwent surgical resection of
RPS who presented to the National Cancer Institute, Cairo University, Egypt, from
January 2010 to December 2019, and follow-up until December 2021.
Results
he study included 109 patients who underwent surgical resection. The most
common histological type was liposarcoma in 74 (67.9%) patients. Eighty-four
(77%) patients received macroscopic gross resection (R0/R1). Contiguous organ
resection when invaded was done in 51 (46.8%) patients. The 60-day mortality rate
was 9.2% (10 patients). The 60-day morbidity rate was 26.6% (29 patients). The
lethal complications were the secondary hemorrhage (three, 10.3%) and intestinal
leakage (five, 17.2%). The cumulative overall survival of the whole cohort was 70.5,
58.6, and 57.4% at 3, 5, and 10 years, respectively. The independent prognostic
factors were the type of resection and the tumor grade. The cumulative disease-free
survival of the whole cohort was 53, 47, and 44% at 3, 5, and 10 years, respectively.
The independent prognostic factor was the type of resection.
Conclusions
Primary surgical resection of RPS should be aggressive with excision of frankly
invaded nearby organs. Obtaining R0 resection is the hope for cure. Debulking
surgery is considered in the setting of palliation. Serving RPS patients in high-
volume centers is the key to a better outcome and life quality.
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Introduction
Primary retroperitoneal sarcomas (RPS) are rare
potentially lethal tumors of mesenchymal origin,
accounting for about 10–15% of all soft tissue
sarcomas [1,2].

Between 40 and 80% of treatment failures are due to
local recurrence, and 75% of fatalities are due to
uncontrolled local recurrence [3–8]. Furthermore,
locoregional recurrence is common (up to 50% of
cases) even after complete tumor resection [3,9,10].
Thus, the mainstay of treatment is surgery with the
intent of complete gross tumor resection with negative
margins [1] with stress on the importance of an optimal
first resection [11].

From the issued series, the gross complete resection
rate is 80%, and this rate further declines for recurrent
Wolters Kluwer - Medknow
disease to 55% [11]. For this, an aggressive surgical
approach by multivisceral (compartmental) has been
strongly recommended by many authors, and its rates
much increased recently, particularly at high-volume
centers [2,9,12–15].

High-volume centers could obtain more R0 resections,
with resultant reduced local recurrence rates, and
improved overall survival (OS) in most series
[1–3,13] and this suggests further centralization of
RPS care [2]. High-volume centers were defined in
many series as those with more than 10 cases per year
[16,17].
DOI: 10.4103/ejs.ejs_27_23
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Table 1 Patients and tumor characteristics and treatment
details

Items Frequency Percent

Sex

Female 54 49.5

Male 55 50.5

Age (years)

<55 55 50.5

≥55 54 49.5

Grade

G1 6 5.5

G2 27 24.8

G3 76 69.7

Recurrence

No 63 57.8

Yes 46 42.2

Type of recurrence
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Patients and methods
Our retrospective case-series study included all patients
who underwent surgical resection of RPS in the period
from January 2010 to December 2019, at the National
Cancer Institute, Cairo University, Egypt, considering
it as a high-volume center with an average of 13 cases
presenting to us per year, and an average of 11 surgeries
annually.

Ethical approval and consent to participate: a
retrospective study. The patients have already
consented to the surgery type and complications as
usually adopted by our hospital (IBR No. 2211-510-
016). All patients have provided acceptance and
consent for publishing their data. All personal
information has been made anonymous.

In that period, 131 cases presented to our institute, of
which 120 cases underwent surgical exploration, and 11
cases were considered inoperable (eight cases withmajor
medical comorbidities and three cases had radiological
clear evidence of major vascular involvement beyond
resection). Of the 120 cases that underwent surgical
exploration, 11 cases were considered irresectable for
eithermajor vascular involvement or fixation to vertebral
or pelvic bones, and 109 cases had tumor resection.
Exclusion was done for the 22 cases (11 inoperable
and 11 irresectable), and analysis was done for the 109
cases that underwent tumor resection.

Patientdatawere collected frommedical records, and the
following items were obtained and analyzed: age, sex,
tumor grade, maximum diameter, pathology, operative
details including organs resected, R-type of resection,
postoperative complications, neoadjuvant and adjuvant
treatment, and outcome (recurrence and survival).
Follow-up was continued until December 2021.

The type of resection was categorized as R0 (no
microscopic residual if the circumferential negative
margins were >0.1mm), R1 (tumor extends to or
within 0.1mm of resection margins), and R2 (gross
residual disease documented by the surgeon). R0 and
R1 were considered complete resection, while R2 was
considered incomplete resection (debulking) [2].

The grade was determined using the French
Federation of Cancer Centres Sarcoma Group
Grading System (Fédération Nationale des Centres
de Lutte Contre le Cancer, FNCLCC) [18].
Distant 16 34.8

Local 14 30.4

Local+distant 16 34.8

Total 46 100
(Continued )
Statistical analysis
Data were analyzed using IBM SPSS, version 24
(Statistical Package for Social Sciences; SPSS Inc.,
Chicago, Illinois, USA). Qualitative data were
described as numbers and percentages. McNemar’s
test was used to evaluate the concordance between
categorical variables, and Cohen’s kappa was used to
assess the interrater agreement for qualitative
(categorical) items. The survival analysis was
performed using the Kaplan–Meier method. A P
value less than or equal to 0.05 was considered
statistically significant; all tests were two-tailed. OS
was calculated from the day of diagnosis until the day
of death or the latest follow-up. Disease-free survival
(DFS) was calculated from the day of surgery until the
day of recurrence, death, or the latest follow-up.
Results
The study included 109 patients who underwent
surgical resection, 89 (81.7%) after neoadjuvant
radiotherapy and 20 (18.3%) as upfront surgery. The
median length of follow-up was 45.8 (range, 2–142)
months. Patients’ demographics, clinicopathological
features, and operative characteristics are shown in
Table 1.

The most common histological type was liposarcoma
in 74 (67.9%) patients. Leiomyosarcoma occurred in 24
(22%) patients. Most tumors had a high grade: G3 (76
patients, 69.7%). In 84 (77%) patients, a
macroscopically complete resection (R0/R1) was
achieved.



Table 1 (Continued)

Items Frequency Percent

Pathology

Liposarcoma 74 67.9

Leiomyosarcoma 24 22

Chondrosarcoma 2 1.8

Malignant peripheral nerve sheath tumor 3 2.8

Undifferentiated pleomorphic sarcoma 6 5.5

Type of resection

R0 52 47.7

R1 32 29.4

R2 25 22.9

Number of resected organs

0 58 53.2

1 17 15.6

2 20 18.3

3 10 9.2

4 4 3.7

Neoadjuvant radiotherapy

No 20 18.3

Yes 89 81.7

Final status

Alive 65 59.6

Dead 44 40.4

Tumor maximum diameter (cm)

<40 55 50.5

≥40 54 49.5

Surgery complications

Yes 29 26.6

No 80 73.4

Type of surgical complications (n=29)

Secondary hemeorrhage 3 10.3

Burst abdomen 3 10.3

DVT/PE 3 10.3

Intestinal fistula 5 17.2

Pelvic abscess 2 6.9

Pneumonia 3 10.3

Wound infection 10 34.5

DVT, deep vein thrombosis; PE, pulmonary embolism.

Figure 1

Liposarcoma (coronal CT and the specimen). CT, computed tomograph
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Contiguous organ resection when invaded was done in
51 (46.8%) patients, with the number of resected
organs in a patient ranging from one to four organs.
The resected organs were the kidney (33 patients,
64.8%), colon/rectum (25, 49%), urinary bladder
partially or totally (12, 23.5%), uterus (three, 5.9%),
spleen (six, 11.8%), liver (three, 5.9%), and pancreas
(three, 5.9%). Excision of the invaded abdominal wall
was performed in 15 (29.4%) patients. Excision and
grafting of inferior vena cava were done in two (3.9%)
cases. Part of our work is shown in Figs 1 and 2.
Morbidity and mortality
Eight (7.3%) patients died within 30 days of surgery.
Three died of secondary hemorrhage, three died of
deep vein thrombosis and massive pulmonary
embolism, and two died of major intestinal leakage
with consequent peritonitis and sepsis. Two more
patients died in the following 30 days, thus, we had
a 60-day surgery-related mortality rate of 9.2% (10
patients). Two more deaths, one died of intestinal
leakage and peritonitis, and the other died of severe
chest infection and pneumonia.

The 60-day morbidity rate was 26.6% (29 patients).
The lethal complications were the secondary
hemorrhage (three, 10.3%), and those patients died
immediately before any intervention, and intestinal
leakage (five, 17.2%). The commonest complication
was wound infection (10, 34.5%), and all fully
recovered on repeated dressings and antibiotics.
Burst abdomen occurred in three (10.3%) patients,
all were explored and their abdomens closed. Pelvic
abscesses developed in two (6.9%) patients and were
drained under sonar guidance.
y.



Figure 2

Leiomyosarcoma (specimen with involved colonic resection and the operative field).

Figure 3

Overall survival (OS) and tumor grade.
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Seven (6.4%) patients required a return to the theater.
These were the four patients with major intestinal leaks
and the three patients who had burst abdomen. One
patient with burst abdomen required a second
operation to reclose the abdomen.
Intestinal anastomotic leaks
Of the 109 operations performed, 25 (22.9%) had some
sort of colorectal excision. Intestinal anastomosis was
constructed in 23 cases, two of which had two
anastomoses, and both received a diverting
ileostomy. Two cases had undergone
abdominoperineal resection with no anastomoses
done. A total of five anastomotic leaks occurred,
with a leak rate of 21.7%.

Four out of the five patients had a major leak. They
were explored, and a diverting ileostomy was done.
Unfortunately, three of them died of the consequences
of peritonitis. The fifth patient had a minor leak and
went smoothly on conservative measures.
Overall survival
The median OS was not reached. The cumulative OS
of the whole cohort was 70.5, 58.6, and 57.4% at 3, 5,
and 10 years, respectively. On univariate analysis, the
factors that showed significant association with OS
were tumor grade, pathology, type of resection, and the
number of resected organs with a P value of 0.004,
0.029, less than 0.001, and 0.002, respectively.

Low-grade (G1, G2) tumors collectively had an OS
rate of 88, 80.5, and 80.5% at 3, 5, and 10 years,
respectively. High-grade tumors (G3), however, had a
poor OS rate of 63, 49, and 48% at 3, 5, and 10 years,
respectively, as shown in Fig. 3.



146 The Egyptian Journal of Surgery, Vol. 42 No. 1, January-March 2023
Liposarcoma histopathology had the best OS rate of
77, 66, and 66% at 3, 5, and 10 years, respectively. A
fair OS rate was found with leiomyosarcoma
histopathology, and the worst outcome was observed
with other types as illustrated in Fig. 4.

R0 resection had the best OS rate of 83, 80, and 80% at
3, 5, and 10 years, respectively. R1 showed an inferior
OS of 59, 32, and 28% at 3, 5, and 10 years,
respectively. R2, however, showed an intermediate
outcome with an OS rate of 60, 46, and 46% at 3,
5, and 10 years, respectively, as seen in Fig. 5.

Resection of less than or equal to two organs showed a
better outcome when compared with more than two
organs resected. The first group had an OS rate of 73,
64, and 64% at 3, 5, and 10 years, respectively, while the
other group had an OS rate of 50 and 27% at 3 and 5
years, respectively, and none of them reached 10 years.
Figure 4

Overall survival (OS) and tumor histopathology.

Figure 5

Overall survival (OS) and type of resection (R).
The independent prognostic variables in multivariate
analysis were only the type of resection and the tumor
grade. R1/R2 were associated with more risk (four
times as those with R0) with a hazard ratio (HR) of
4.2, 95% confidence interval (CI) of 2.1–8.6, and a P
value of less than 0.001. High-grade tumors (G3) were
three times more risky than low-grade tumors (G1,
G2) with HR of 3.4, 95% CI 1.4–8, and a P value of
0.006.
Disease-free survival
The median DFS was 43.6 months, with the
cumulative DFS of the whole cohort being 53, 47,
and 44% at 3, 5, and 10 years, respectively. On
univariate analysis, the factors that showed
significant association with DFS were pathology,
type of resection, and the number of resected organs
with a P value of 0.013, 0.029, less than 0.001, and
0.025, respectively.



Figure 6

Disease-free survival (DFS) and type of resection (R).
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Liposarcoma histopathology had the best DFS rate of
62, 55, and 55% at 3, 5, and 10 years, respectively. A
fair DFS rate was found with leiomyosarcoma
histopathology, and the worst outcome was observed
with other types.

R0 resection had the best DFS rate of 77, 75, and 75%
at 3, 5, and 10 years, respectively. R1 showed an
inferior DFS rate of 23, 16, and 16% at 3, 5, and 10
years, respectively. R2, however, showed an
intermediate outcome with a DFS rate of 39 and
26% at 3 and 5 years, respectively, with no further
free patients reaching 10 years. This is shown in Fig. 6.

Resection of less than or equal to two organs showed a
better outcome when compared with more than two
organs resected. The first group had EFS rates of 56,
53, and 53% at 3, 5, and 10 years, respectively, while the
other group had DFS rates of 43 and 14% at 3 and 5
years, respectively, and no further free patients reached
10 years.

On multivariate analysis, the lone independent
prognostic factor was the type of resection. R1/R2
were associated with more risk (4.5 times as those
with R0) with a HR of 4.5, 95% CI of 2.4–8.4, and
a P value of less than 0.001.
Discussion
Until recently, about 10% of primary RPS cases are still
considered inoperable even in large referral centers.
Mostly, this is related to the presence of locally
aggressive disease with involvement of major vessels,
and less commonly is related to associated
comorbidities. These patients used to be offered
palliative treatment [19].

Incomplete surgical resection (debulking) provided a
survival benefit compared with laparotomy and open
biopsy [20,21]. This, however, was of value in
liposarcoma cases rather than in other pathology
types, in those who undergo a primary resection
rather than surgery for recurrence, and when
adequate palliation is rather considered [8,11,22].

A debulking surgery could apply with the assumption
concluded from a prospective large single institutional
study held by Singer et al. [9], and supported in
different other studies later on [23,24]. According to
Singer et al. [9], there was no difference between
microscopic positive margins (R1) and uninvolved
margins (R0), and only macroscopic positive margins
(R2 resection) were predictive of recurrence. Others,
however, have shown a prognostic difference between
R0 and R1 resection [14,25].

Current publications have defined an invasive behavior
of RPS, helping to explain the tendency to local
recurrence even in low-grade tumors [26]. Mussi
et al. [27] and Toulmonde et al. [6] found invasive
behavior in 25 and 33%, respectively, of well-
differentiated liposarcomas. Hogg et al. [26]
reported that 50% of the excised tumors proved
invasive behavior, but only 35% when considering
well-differentiated liposarcoma.

An aggressive surgical approach that involves resection
of adjacent noninvaded ‘disposable’ organs was
considered to improve microscopic margins and thus
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outcome [14,15]. Opponents of this approach claim
that resecting these organs with the preservation of
vital structures that similarly are close to the tumor is
not expected to improve outcome, but rather increases
morbidity [28]. However, still broadly accepted that
routine compartmental resection is not recommended,
and excision of adjacent organs is justified only with
evidence of direct invasion to avoid R2 resection [22].

High-volume centers being more adherent to applying
treatment guideline protocols (such as neoadjuvant
radiotherapy) have shown to provide better OS,
fewer R2 resections, and less morbidity and
mortality rates [1,17,29–34]. Restricting RPS care to
high-volume centers that have the surgical experience,
infrastructure, and processes to provide oncological
care of high quality should be advocated [1].

In our study, the most common histological type was
liposarcoma followed by leiomyosarcoma. This was
quite similar to most series such as in Hogg et al.
[26] as they had 60/90 (66.7%) liposarcoma and 12
(13.3%) leiomyosarcoma, and also in Smith et al. [2]
where they had 233/362 (64.3%), liposarcoma, and 71
(19⋅6%) patients leiomyosarcoma.

Most cases in our series presented with high-grade; G3
tumors were documented in 76 (69.7%) patients. This
was much higher than in the literature. Hogg et al. [26]
documented G3 in 38/90 (42.2%), and Smith et al. [2]
reported G3 in 77/362 (21.3%).

In our study, contiguous organ resection was done in 51
(46.8%) patients, including one or more organs, up to
four organs. This was much lower when compared with
other series. Hogg et al. [26] reported 62 (70.0%)
resections, including one or more organs, and Smith
et al. [2] reported 292 (80.7%) resections, including up
to six organs. In our study, themost commonly resected
organs were the kidney and the colon, which was
similar to what has been reported in different series.

In 84 (77%) patients, a macroscopically complete
excision (R0/R1) could be achieved in our study,
which is similarly considered a high rate as other
authors documented. Hogg et al. [26] reported that
80/90 (88.9%) had R0/R1, while Smith et al. [2]
reported that 348/362 (96.1%) had R0/R1 resection.
Morbidity and mortality
We had a rather high mortality rate, with a 30-day
mortality of eight (7.3%) patients and a 60-day
mortality of 10 (9.2%) patients. Compared with
ours, Smith et al. [2] reported that five (1.4%)
patients died within 30 days of operation, and their
60-day mortality rate was 1.9% (seven patients). In a
systematic review conducted by Peacock et al. [3], the
overall 30-day mortality was 278/10181 (3%).

We had a 60-day morbidity rate of 26.6% (29 patients).
Seven (6.4%) patients required a return to the theater.
Smith et al. [2] stated that their 30-day morbidity rate
was 15.7% (57 patients), and a minimum of one return
to the theater was required in 27 (7.5%) patients, with
two patients who needed a second operation. Peacock
et al. [3] reported that the overall 30-day morbidity was
191/846 (23%).

We reported a high leak rate in patients who
underwent bowel anastomosis in our study, as it
occurred in 5/23 (21.7%). Smith et al. [2] reported
four leaks out of 189 anastomoses, with a low leak rate
of 2.2%. In Smith and colleagues’ study, all patients
with a leak were managed surgically. They had one
patient who passed away, and the other three patients
recovered totally.
Overall survival
In our study, the median OS was not reached as more
than 50% of the recruited patients remained alive till
the end of the study. The cumulative OS of the whole
cohort was 70.5 and 58.6% at 3 and 5 years,
respectively. Different other series showed similar
results, as Peacock et al.’s [3] systematic review
reported that 5-year survival ranged from 52 to 62%,
and Hogg et al.’s [26] study where the 5-year OS rate
was 55.3%. However, in Smith et al. [2] study, a 3-year
disease-specific survival rate for the whole cohort was
81.2%, which is rather higher.

In our study, and on a univariate level, the liposarcoma
histopathology, R0 resection, low-grade tumors, and
less than or equal to two organs resected were
associated with better OS. However, on multivariate
analysis, the statistically significant independent
predictors of OS were the tumor grade and resection
status (R) as illustrated in the ‘Results’ section.Hogg
et al. [26] showed that statistically significant
independent predictors of worse OS were invasive
phenotype (P=0.003), patient age (P=0.001),
presence of distant metastasis at the time of
resection (P=0.014), and high-grade tumors
(P=0.015). Similarly, in Peacock et al.’s [3]
systematic review, independent predictors of OS
were the age of the patient, resection status, tumor
grade and size, histological subtype, and receipt of
radiotherapy. Smith et al. [2] found that better OS
was associated with low-grade tumors and liposarcoma
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histopathology, however, on multivariate analysis, they
found the only factor to be significantly predictive of
disease-specific survival was tumor grade.
Disease-free survival
In our study, the median DFS was 43.6 months, with
the cumulative DFS of the whole cohort that was 53
and 47% at 3 and 5 years, respectively. Hogg et al. [26]
reported a 5-year DFS of 30.8%. In Peacock et al. [3]
systematic review, they found no study reported
locoregional recurrence rates.

In our study on the univariate level, a better DFS was
associated significantly with liposarcoma
histopathology, R0 resection, and less than or equal
to two organs resected. However, on multivariate
analysis, the only independent predictor of better
DFS was R0 resection.

Hogg et al. [26] documented that receipt of
chemotherapy or radiotherapy, invasive phenotype,
piecemeal excision, and histological subtype
demonstrated significance as predictors of DFS
following univariate analysis, but only tumor grade
was statistically significant following multivariate
analysis.

Smith et al. [2] have stratified the DFS into local
recurrence-free survival and metastasis-free survival.
For local recurrence, they have found that better
outcomes showed significant associations with
liposarcoma histopathology and low-grade tumors
[2]. Following multivariable analysis, the only factors
that predicted poorer local recurrence-free survival
were high tumor grade and macroscopically
incomplete tumor resection. Tumor grade and
histology were predictive of 3-year distant
metastasis-free survival, with leiomyosarcoma having
a higher risk than dedifferentiated liposarcoma [2].
Conclusions
Primary surgical resection of RPS should be aggressive
with excision of frankly invaded nearby organs. The
hope for cure is to obtain R0 resection whenever
feasible. Excision of uninvolved organs still is not
justified. Debulking surgery still has a role in the
setting of palliative resection. Serving RPS patients
in high-volume centers is the key to a better outcome
and a better life quality.
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