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Prognostic Factors Predicting the Postoperative Survival
Period Following Treatment for Primary Retroperitoneal
Liposarcoma
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Background: Liposarcomas, which represent 20% of all adult sarcomas, are the most common histological type of malignant soft tissue
tumors. The aim of this study was to define the prognostic factors that predict the postoperative survival period for patients with primary
retroperitoneal liposarcoma.

Methods: The clinical data and prognoses of 71 patients with primary retroperitoneal liposarcoma who were treated in the General Hospital of
the People’s Liberation Army of China between January 1, 2000 and December 31, 2007 were retrospectively reviewed and analyzed.
Results: The primary tumor from each patient was resected; 54.9% (39/71) were deemed RO resections, 31.0% (22/71) were R1 resections
and 14.1% (10/71) were deemed R2 resections (palliative operations). The median follow up was 68 months (range: 1-160 months). Of the
patients who received an R1 or R2 resection of their primary tumor, 96.7% (59/61) had tumor recurrence. The 1-year, 3-year, and 5-year
recurrence-free rates were 77.0%, 29.8% and 19.7%, respectively. As of April 2013, 53 of the 71 patients had died from tumor recurrence.
The overall 1-year, 3-year, 5-year, and 10-year survival rates were 88.7%, 76.1%, 61.7%, and 30.4%, respectively. The factors that were
significantly associated with prognosis in the univariate analysis were age (as a categorical variable) (P =0.006), modus operandi (P =0.000),
histologic subtype (P = 0.000), tumor grade (P = 0.000), ascites (P = 0.000), postoperative metastasis (P = 0.000) and adjuvant
therapy (P = 0.030). However, in the multivariate analysis, the modus operandi (P = 0.000), tumor grade (P = 0.006), ascites (P = 0.027),
postoperative metastasis (P = 0.023) and age (as a categorical variable) (P = 0.002) were the only significant predictors of survival.
Conclusions: Complete resection remains the most effective method for treating liposarcoma. High grade, old age (=60 years old),
postoperative metastasis, and ascites predict poor prognoses.
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prognoses observed. Due to the inefficiency of adjuvant
therapy, surgery remains the only effective treatment.
In this study, we aim to define the prognostic factors that
predict the postoperative survival periods for patients with
primary retroperitoneal liposarcoma through retrospective
analysis.

INTRODUCTION

Liposarcomas, which represent 20% of all adult
sarcomas, are the most common histological type of
malignant soft-tissue tumors. These tumors originate
from mesenchymal tissue,! and approximately 10%-36%
arise from the retroperitoneum.? Primary retroperitoneal

liposarcoma is clinically rare, and because the
retroperitoneum can be quite large, retroperitoneal tumors
can grow silently without inducing any clinical symptoms
for an extended period. Because of the characteristic slow
development of symptoms, patients tend to report to the
hospital only when the tumor is enormous. All of these
features make it difficult for surgeons to achieve complete
liposarcoma resections, which contribute to the poor
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MEeTHODS

Patients were identified using the phrase “retroperitoneal
liposarcoma” to search our prospective database of all
patients with retroperitoneal neoplasms treated in the
General Hospital of Chinese People’s Liberation Army
between January 1, 2000 and December 31, 2007. Patients
with recurrent metastatic liposarcoma and those with
liposarcomas arising from other tissues were excluded. In
total, 73 patients were enrolled in the study, and all received
postoperative pathological reaffirmation.
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Clinical data included age, gender, modus operandi,
histological subtype, tumor size, tumor position
(upper abdomen vs. lower abdomen), adjacent organ
resection (yes or no), adjuvant therapy (yes or no), ascites
(yes or no), and postoperative metastasis (yes or no).

The routine preoperative examinations of all patients
consisted of computed tomography and/or magnetic
resonance imaging scans to evaluate the general tumor
characteristics. The surgical treatment was divided into
three strategies. RO resection was achieved when the tumor
was completely resected with clean microscopic margins
that were confirmed by the surgeon and pathologist.
R1 resection was defined as complete tumor resection
with positive microscopic margins. If the tumor’s
pseudocapsule was cut open during operation, the resection
was also defined as R1, irrespective of the margins. If
any macroscopic tumor tissue remained, the surgery
was considered an R2 resection (palliative operation).
The tumor size was determined by gross pathological
examinations following surgery or by cross-sectional
imaging (for some palliative operations) to determine the
maximum diameter. Tumors were classified according
to their position relative to the navel (i.e. either upper
abdominal or lower abdominal tumors [including the
pelvis]). Tumors that were large enough to occupy both
the upper and lower abdomen were grouped according to
the region that contained >50% of the tumor’s maximum
diameter.

The same pathologist in the Department of Pathology
examined all resected tumor specimens. The
histological subtype and degree of malignancy were
classified according to the criteria of the World Health
Organization’s Classification of Tumors of Soft Tissue
and Bone.[* Liposarcomas were divided into the
following five subtypes: well-differentiated liposarcoma,
dedifferentiated liposarcoma, myxoid liposarcoma,
pleomorphic liposarcoma, and mixed liposarcoma.
A two-tiered system (high grade vs. low-grade) was
utilized to indicate the degree of malignancy, and 29
tumors were categorized as high grade, while 42 were
low grade.

All patients were continuously followed up until they
died (due to tumor recurrence) or until April of 2013,
which was the final date of contact for living patients. The
follow-up period for each patient began on the operation
date. Two patients from our series were lost during
follow-up. The median follow-up time was 68 months
(range: 1-160 months). In our univariate analyses,
the Kaplan—Meier method was used to describe and
evaluate the survival rate, and the log-rank test was used to
compare the survival curves. In our multivariate analysis,
the Cox proportional hazards regression model was used
to define independent factors that predict postoperative
survival. All tests were performed using SPSS 13.0 for
Windows (SPSS, USA) with a significance level set
at P <0.05.

ResuLts

Patients and clinical data

Of the 71 patients in our study, 47 were men and 24 were
women; the male: female ratio was 2.0:1. The mean age of
the patients was (49.86 = 13.20) years (range: 23—85 years).
The clinical symptoms were nonspecific; the most common
symptom was abdominal distention (35.2% [25/71]),
which was followed by abdominal pain (21.1% [15/71]),
fever (11.3% [8/71]), emaciation (5.6% [4/71]), backache
(4.2% [3/71]), lack of appetite (2.8% [2/71]), fatigue
(2.8% [2/71]), scrotal swelling (1.4% [1/71]), acid reflux
(1.4%7[1/71]), cough (1.4%[1/71]), and belching (1.4% [1/71]).
In addition, 11.3% (8/71) of patients were accidently diagnosed
without any clinical symptoms during physical examinations
for other purposes. Upon systemic examinations, palpable
masses were found in 63.4% (45/71) of the patients.

In this cohort, 85.9% (61/71) of the patients had their tumors
completely resected, of which 54.9% (39/71) were deemed
RO resections, 31.0% (22/71) were R1 resections, and
14.1% (10/71) were R2 resections (palliative operations).
The maximum diameter of the resected tumor was 80.0 cm,
the minimum diameter was 4.0 cm and the mean diameter
was (21.78 £ 12.07) cm. To achieve complete resection,
22 of the patients underwent concomitant resections of at
least one adjacent infiltrated organ [Table 1]. Postoperative
complications included incision liquefaction in two cases
and venous thrombosis in the lower limbs, urinary fistula,
and pancreatic fistula in one patient each. All of these
complications were addressed by symptomatic treatment.
All patients were discharged uneventfully, and there were
no deaths in the perioperative period.

In this series, 35 patients received some type of adjuvant
therapy, including intraoperative radiation in two patients,
postoperative radiation in seven patients, postoperative
chemotherapy in 15 patients, and postoperative radiotherapy
plus chemotherapy in 11 patients.

Data analysis
Of the entire cohort, 53 patients died from tumor recurrence
by April 2013, including all 10 patients in the R2 resection

Table 1: Organ resection

Resected organs Number

Stomach

w

Psoas major
Small intestine
Colon

Spleen

Body and tail of the pancreas
Kidney
Appendix
Adrenal gland
Accessory
Ovary

Gall bladder
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group and 43 of the patients in the RO and R1 resection groups.
In addition, four patients died for other diseases, including
two from heart attacks, one from a stroke, and one from a
pulmonary embolism. The overall 1-year, 3-year, 5-year, and
10-year survival rates were 88.7%, 76.1%, 61.7%, and 30.4%,
respectively. Of the 61 patients in the R1 and R2 resection
groups, 59 patients had a local recurrence by April 2013.
The shortest latency until local recurrence following primary
surgery was 1 month, and the longest recurrence latency was
120 months. The median recurrence time was 21 months. The
likelihood of remaining free from local recurrence was 77.0%
at 1 year, 29.8% at 3 years, and 19.7% at 5 years. Five patients
developed distant metastases, two of which were in the lung,
two in the liver and one in the mesentery.

The factors that were identified in the univariate analysis as
important determinants of postoperative survival are shown

in Table 2. Age (as a categorical variable) was a prognostic
factor for the postoperative survival time (P = 0.006).
Individuals younger than 60 years old had an apparent
increase in the postoperative survival time compared to
those who were older than 60 years of age. The median
survival time of the younger group was 84 (95% confidence
interval 63.45, 104.55) months and that of the older group
was 38 (20.33, 55.67) months. Patients undergoing RO and
R1 resections had median survival times of 114 (84.89,
143.11) and 55 (37.21, 72.79) months, respectively, which
were much better (P = 0.000) than for those undergoing R2
resections, who had a median survival time of only 14 (3.15,
24.85) months. The histological subtype was also a significant
indicator of the postoperative survival time (P = 0.000).
The median survival times observed for well differentiated,
dedifferentiated, myxoid, and pleomorphic tumors were

Table 2: Factors influencing the postoperative survival for patients with retroperitoneal liposarcoma

ltems Number (n1=71)  Median survival time (months) P (univariate) P (multivariate) RR
Gender
Male 47 63 (47.32, 78.68)" 0.158
Female 24 98 (70.61, 125.40)"
Age (years)
<60 56 84 (63.45, 104.55)" 0.006 0.002 2.93 (1.47,5.86)"
>60 15 38(20.33, 55.67)"
Modus operandi
RO resection*® 39 114 (84.89, 143.11)f 0.000 0.000 3.21(1.90,5.42)F
R1 resection* 22 55(37.21,72.79)"
R2 resection* 10 14 (3.15, 24.85)"
Subtype
Well-differentiated 37 104 (71.43, 136.57)" 0.000
Differentiated 17 18 (0.52, 35.48)"
Myxoid 12 65 (4.51, 125.50)"
Pleomorphic 5 29 (0.00, 74.09)"
Mixed 0 0
Ascites
Yes 5 5(2.85,7.15)" 0.000 0.027 6.98 (1.24,39.20)"
No 66 81 (55.78, 106.22)"
Postoperative metastasis
Yes 5 34 (11.21, 56.79)" 0.000 0.023 4.11(1.22,13.87)"
No 66 81 (55.81, 106.19)"
Tumor grade
Low 42 105 (80.72, 129.28)" 0.000 0.006 2.70 (1.34,5.45)f
High 29 34 (25.25,42.75)"
Adjuvant therapy
Yes 35 59 (45.48, 72.52)" 0.030
No 36 91 (63.72, 118.28)"
Tumor position
Upper 39 75 (48.37,101.63)" 0.586
Lower 32 79 (53.17, 104.83)"
Tumor size
<20 cm 29 75 (45.48, 104.52)" 0.221
>20 cm 42 66 (41.01, 90.99)"
Organ resection
Yes 22 81 (28.91, 133.09)" 0.757
No 49 75 (53.38, 96.62)"

*RO resection: Complete resection + clean microscopic margins; *R1 resection: Complete resection + positive microscopic margins;
*R2 resection: Palliative operations; '(xx, xx): 95% confidence interval; RR: Relative risk.
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104 (71.43, 136.57), 18 (0.52, 35.48), 65 (4.51, 125.50),
and 29 (0.00, 74.09) months, respectively. Analyzing the
relationship between the tumor grade and postoperative
survival time revealed that patients with low-grade tumors
had improved survival times (P = 0.000). The median
survival time for patients with low-grade tumors was
105 (80.72, 129.28) months, and it was 34 (25.25, 42.75)
months for patients with high-grade tumors. The presence
of ascites was a strong predictor of the survival time, and
it led to a drastic reduction in the duration of postoperative
survival (P =0.000). For individuals with ascites, the median
survival time was 5 (2.85, 7.15) months, and it was 81 (55.78,
106.22) months for patients without ascites. Patients with
distant postoperative metastases had a median survival time
of 34 (11.21, 56.79) months, which was shorter than the
81 (55.81, 106.19) months observed in patients without distant
metastases (P = 0.000). Adjuvant therapy was also related
to the postoperative survival time (P = 0.030). Interestingly,
the median survival time was lower for individuals who
received adjuvant therapy compared to those who did not.
Specifically, the median survival time for patients who had
undergone adjuvant therapy was 59 (45.48, 72.52) months
versus 91 (63.72, 118.28) months for patients who did not
undergo adjuvant therapy. This result will be explained
in more detail in the discussion section. No significant
effects of gender (P = 0.158), tumor size (as a categorical
variable) (P = 0.221), tumor position (P = 0.586) or organ
resection (P=0.757) were observed in the univariate analysis.

The variables that were identified as significant in the univariate
analysis, such as age (as a categorical variable), modus operandi,
histological subtype, tumor grade, ascites, postoperative distant
metastasis, and adjuvant therapy, were entered into a Cox model
to define the independent factors that predict the postoperative
survival time. However, the histological subtype failed the
proportional hazards assumption test (histological subtype *
LN [T ] X?>=7.208 P=0.007), and the results observed for
adjuvant therapy were inconsistent with this. Consequently, both
of these variables were excluded from the Cox model. As aresult,
a total of five variables, namely age (as a categorical variable),
modus operandi, tumor grade, ascites, and postoperative distant
metastasis, were included in the Cox model. With multivariate
analysis, modus operandi (i.e. RO resection vs. R1 resection vs.
R2 resection, P =0.000, RR = 3.21 [95% confidence interval
1.90, 5.42], [Figure 1]), tumor grade (i.e. high grade vs. low
grade, P = 0.006, RR = 2.70 [1.34, 5.45], [Figure 2]), ascites
(i.e. Yes vs.No, P=0.027, RR=6.98 [1.24,39.20], [Figure 3]),
postoperative metastasis (i.e. Yes vs. No, P = 0.023,
RR =411 [1.22, 13.87], [Figure 4] and age (as a categorical
variable) (i.e. >60 years old vs. <60 years old, P = 0.002,
RR =2.93 [1.47, 5.86], [Figure 5]) were all independent
factors that significantly predicted the postoperative survival
time [Table 2].

Discussion

Due to the inefficiency of adjuvant therapy, obtaining a
complete resection of the tumor remains the only effective
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Figure 1: Survival rates as a function of the modus operandi
(RO resection vs. R1 resection vs. R2 resection, P = 0.000
RR = 3.21 [95% confidence interval 1.90, 5.42], 71 patients).
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Figure 2: Survival rates as a function of the tumor grade (high grade vs.
low grade, P = 0.006, RR = 2.70 [95% confidence interval 1.34,
5.45], 71 patients).
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Figure 3: Survival rates as a function of the ascites status (Yes vs. No,
P =0.027 RR = 6.98 [95% confidence interval 1.24, 39.20], 71 patients).

treatment of choicel*> "] and is the most important
independent factor predicting the postoperative survival
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Figure 4: Survival rates as a function of postoperative metastasis
(Yes vs. No, P = 0.023 RR = 4.11 [95% confidence interval 1.22,
13.87], 71 patients).

time.[>>9 Several authors™®® have found resections with a
clean microscopic margin can prolong the postoperative
survival time compared to resections with a microscopic
tumor-positive margin. Our results are in line with previous
reports. In our study, regardless of the margin status, patients
with complete resection of their tumors had a much better
outcome than those who had a palliative operation. In
addition, the prognoses of patients undergoing complete
resections with a clean microscopic margin are better than
those with a positive margin [Figure 1]. Our reports are
concordant with previous reports.>*! Hence, every effort
should be made to achieve a complete resection with a clean
microscopic margin.

To achieve a complete resection, it is sometimes inevitable
and necessary to excise the infiltrated organs.!'¥ In the
current study, the colon was the most commonly resected
organ, followed by the kidney. The role of organ resection
in the treatment of retroperitoneal soft tissue tumors remains
unclear (P=0.753). Previous studies!’>!* have demonstrated
that organ resections can reduce the local recurrence rates
but do not prolong the survival time.!"*!5! Additional studies
with large numbers of patients will be required to test the
efficiency of organ resections in the future.

Several previous studies have reported that tumor grade is an
independent predictor for the postoperative survival time in
soft tissue sarcoma, 718 an effect that was also shown in this
paper (P = 0.000). Specifically, we observed a much better
prognosis for the group with low-grade tumors compared to
the group with high-grade tumors [Table 2]. In this cohort,
the 3- and 5-year survival rates in the low-grade tumor
group were 97.5% and 82.5%, respectively. These values
were much higher than those observed in the high-grade
group, in which the 3-year and 5-year survival rates were
48.4% and 35.2%, respectively. Based on our data, it is
impossible to conclude whether the histological subtype of
liposarcoma represents an independent predictor for the
postoperative survival time because this variable failed in the
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Figure 5: Survival rates as a function of age (=60 years old vs.
<60 years old, P = 0.002 RR = 2.93 [95% confidence interval 1.47,
5.86], 71 patients).

proportional hazards assumption test. However, a previous
study™ showed that this variable is, in fact, an important
predictor of survival.

Postoperative metastasis is significantly correlated with
the postoperative survival time in both univariate and
multivariate analyses. Therefore, our data support the
conclusion that postoperative metastasis is an independent
factor predicting survival. According to our experience, this
phenomenon may occur in part because surgery is no longer
indicated when a postoperative metastasis is detected and
because metastases tend to occur in high-grade tumors even
though the metastasis rate is low. Both of these phenomena
shorten the life expectancy.

Ascites was identified as a significant predictor of the
survival time in both univariate and multivariate analyses.
Patients with ascites had much shorter survival times
compared to those without ascites (a median survival time of
5(2.85, 7.15) months with ascites versus 81 (55.78, 106.22)
months without ascites). Therefore, we suggest that patients
with ascites choose alternative treatment approaches instead
of surgery. Our data support age (as a categorical variable) as
an independent factor predicting survival. According to our
experience, the main reason for this is that young patients are
amenable to more operations for resecting local recurrence
due to physical conditions, prolonging the life expectancy.

Because of their anatomical position, retroperitoneal
soft tissue sarcomas frequently increase in size before
clinical symptoms are observed. This phenomenon was
observed in the patient cohort from the current study in
which 59.2% (42/71) of the patients had tumors with
diameters >20 cm. Several scholars have suggested that
larger tumors have a worse prognosis.'®'! This has been
suggested primarily because large tumors frequently
compress and/or infiltrate surrounding structures and tissues,
which can significantly complicate complete resections and
result in leftover microscopic residual disease. However,
several other studies!">'”! have contradicted these findings
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by showing that there is no significant correlation between
the tumor size and survival prognosis. In our report, we
did not observe a significant effect of the tumor size on the
overall survival of patients (P =0.221 in univariate analysis).
Mikeld et al.'! has suggested that the inaccessible, deep
location of retroperitoneal liposarcomas, rather than size
alone, influences the complete resection rate and, therefore,
the postoperative survival time. Singer et al.l*! also reported
that when retroperitoneal sarcomas reach a diameter of at
least 10 cm, they all exhibit a similarly high risk. Therefore,
a large sample of data are required to clarify the relationship
between the tumor size and the postoperative survival.

Theoretically, the best option for retroperitoneal sarcoma
is complete resection plus adjuvant therapy. However,
the efficiency of adjuvant therapy in the treatment of
retroperitoneal soft tissue sarcomas remains controversial. To
date, no approaches other than surgery have been effective.
In our group, patients who received adjuvant therapy had
a poorer prognosis than patients who did not (P = 0.030 in
univariate analysis). We hypothesize that this effect was likely
because we primarily arranged adjuvant therapy for patients
with high-grade tumors, resulting in selection bias. A study by
Patel et al.*® showed that adriamycin and ifosfamide might be
effective treatments for low-grade liposarcomas. Additionally,
Yoon et al.?! found that neoadjuvant radiotherapy could
decrease the tumor volume, making en bloc resections much
easier and minimizing the risk of implantation metastases.
A recent outcome from a compassionate use program(®’
revealed that the trabectedin might promote better prognoses
for patients with advanced sarcomas, but future studies are
required to evaluate its true efficiency.

In conclusion, complete resection remains the most
effective method for treating liposarcoma. High grade, old
age (>60 years old), postoperative metastasis, and ascites
predict poor prognoses. However, the generalizability of
the results and outcomes observed in the current work are
limited by the relatively small sample size and the relatively
short follow-up period. Consequently, more patients and a
longer follow-up period will be required for future studies.
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