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Abstract

Purpose—To investigate local control, survival outcomes, and complication rates of patients
treated with aggressive surgery and radiation therapy (RT) for retroperitoneal sarcomas (RPS).

Methods—We reviewed the medical records of 121 consecutive patients treated for RPS with
surgery and RT between 1965 and 2012. The most common histology was liposarcomas (n=42,
35%). The median follow-up was 100 months (range, 20-467 months). Eighty six (71%) patients
were treated for initial presentation of RPS, and 35 patients (29%) presented with and were treated
for RPS recurrence. RT was preoperative in 88 patients (73%) (median dose, 50.4 Gy) and post-
operative in 33 (27%) (median dose, 55 Gy).

Results—The 5-year LC and OS rates were 56% and 57%, respectively. Two factors were
associated with higher risk of any intra-abdominal recurrence at 5 years: positive or uncertain
margins (58% vs. 30% for negative margins, £~<0.001, HR 2.7 95% CI 1.6-4.8) and presenting
with recurrent disease after previous resection (76% vs. 31% for de novo RPS, £<0.001, HR 4.4
95% CI 2.5-7.5). The 10-year complication rate was 5% and RT-related complications were
associated with postoperative RT (£<0.001) and a RT dose = 60 Gy (~<0.001).

Conclusions—Intra-abdominal RPS recurrences continue to be a significant challenge despite
the use of aggressive surgery and radiation therapy. Given the complications associated with
postoperative radiation therapy, we recommend that preoperative radiation therapy is the preferred
strategy when combined modality therapy is recommended.
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INTRODUCTION

Retroperitoneal sarcomas (RPS) are rare, heterogenous tumors that represent approximately
15% of all soft tissue sarcomas with an incidence of 0.5 to 1 new case per 100,000 people
per year. Different histologic subtypes of RPS can display varying biologic behaviors,
responses to treatment, and clinical outcomes. However, surgery remains the standard
potentially curative treatment for RPS. Wide resection margins are crucial for durable local
control but are often unattainable in the retroperitoneal location. In fact, the completeness of
surgical resection has been a prominent factor in several recent nomograms for predicting
outcome, and an incomplete resection has the same expected outcome as unresectable
disease.’

Given the documented high rates of local recurrence with surgery alone, radiation therapy
(RT) has historically also been included in combination with surgery for local management
of RPS. When delivered preoperatively, RT may possibly improve the probability of
achieving a negative resection margin, either by sterilizing peripheral microscopic disease or
by affecting cytoreduction of the gross tumor. Additional advantages for preoperative RT
include clear delineation of the target, the displacement of normal tissues, and the
radiobiologic benefit of better tumor oxygenation, which facilitates radiation-induced
damage to the tumor cells. No randomized data are currently available proving the benefit of
preoperative RT versus resection alone. However, non-randomized data suggest that it is
safe, well-tolerated, and does not add perioperative morbidity in carefully selected cases.
Furthermore, while post-operative RT has also historically been employed, no randomized
data is available to suggest benefit from this approach, and it is associated with higher acute
and long-term morbidity.-

Until prospective, randomized data are available clinicians will continue to rely upon reports
of clinical experience treating RPS patients to help guide management. We retrospectively
analyzed our experience at a high-volume sarcoma referral center to investigate the local
control, survival outcomes, and complication rates of patients treated using aggressive
surgery and RT for RPS.

METHODS

We identified 121 consecutive patients with histologically confirmed soft —tissue sarcomas
of the retroperitoneum treated with surgery and RT as part of their definitive management at
XXXX from 1965 through 2012. These patients were extracted from a database, maintained
in the Department of Radiation Oncology, of non-metastatic soft tissue sarcoma patients
treated with a combination of surgery and RT between 1960 and 2012. Patients with the
following histologies were excluded from this analysis because of differing biology and
treatment paradigms: desmoid fibromatoses and visceral angiosarcoma,. Medical records
were reviewed in detail after obtaining approval from our institutional review board. Patients
underwent a full history, complete physical examination, routine blood tests, and appropriate
imaging before their treatment. All sarcoma diagnoses were confirmed at the time of
presentation by pathologic review of the tissue at XXXX.
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Patient and Tumor Characteristics

Treatment

Patient and tumor characteristics are listed in Table 1. The median patient age was 57 years
(range, 20-77) with 63 males (52%) and 58 females (48%). The most common
retroperitoneal sarcoma histology was liposarcoma (n=42, 34%), with just over half of those
classified as de-differentiated liposarcomas (n=24, 57% of the liposarcomas; atypical
lipomatous tumor [ALT], n=13; liposarcoma not otherwise specified, n=2; myxoid
liposarcoma, n=2, pleomorphic liposarcoma, n=1). All 13 ALTs were deemed low-grade,
while the myxoid liposarcomas were considered intermediate grade and the remaining
liposarcomas were deemed high grade. The other two most common histologies were
malignant fibrous histiocytoma / undifferentiated pleomorphic sarcoma (MFH/UPS) (n=34,
28%) and leiomyosarcomas (n=28, 23%). The remaining histologies included: unclassified
sarcoma (n=8, 6%), synovial sarcoma (n=3, 3%), hemangiopericytoma (n=3, 3%)
neurogenic sarcoma (n=2, 2%), alveolar (n=1, 1%), extraskeletal myxoid chondrosarcoma
(n=1, 1%), and Ewings sarcoma (n=1, 1%). The majority of patients had high grade tumors
(n=82, 68%), with only 22 patients (18%) having intermediate grade and 17 patients (14%)
having low grade tumors. Tumor size was recorded in 120 patients (99%) with a median
maximal dimension of 10.3 cm (range, 1.7-36 cm). One hundred seven patients (88%) had
tumors larger than 5 cm.

Eighty-six patients (71%) were treated at XXXX as de novo RPS presentation, while 35
patients (29%) presented to XXXX after a recurrence of their RPS that had been previously
treated with definitive surgery at an outside institution. No patient in this analysis received
previous RT for RPS. For those patients who presented to XXXX having already undergone
surgery for their current presentation of disease at an outside facility, the determination of
need for re-excision was made by the evaluating surgeon on the basis of prior surgical
margins, location and extent of residual disease, and morbidity associated with additional
surgery. Final surgical margins were negative in 58 patients (48%), while 33 (27%) had
positive margins, and 30 (25%) had uncertain margins.

The decision to treat with RT in combination with surgery was made by the treating surgeon
and radiation oncologist. For patients who presented to XXXX with gross tumor,
preoperative RT was performed in 88 patients (73%) to a median dose of 50.4 Gy (range,
40-56 Gy). Otherwise, RT was delivered postoperatively (n=33, 27%); the median
postoperative RT dose was 55 Gy (range, 44.5-65.5 Gy). All but one patient received
external beam radiation therapy (EBRT), with 100 (82%) receiving only EBRT, 19 (16%)
receiving combination with intraoperative radiation therapy (IORT), and 1 (1%) patient in
combination with brachytherapy. One patient was treated with brachytherapy alone (total
implant dose 50 Gy). For all patients receiving EBRT, the median dose was 50.4 Gy (range,
45-56 Gy). For 16 patients (13%) the EBRT technique was intensity modulated radiation
therapy (IMRT). IORT doses ranged from 10-15 Gy (15 Gy: 12 patients; 12.5 Gy: 1 patient;
10 Gy: 6 patients). The patient who received both brachytherapy and EBRT was treated to
brachytherapy dose of 20 Gy in addition to 55 Gy EBRT.
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A total of 61 (50%) patients were treated with chemotherapy either neoadjuvantly or
adjuvantly at the discretion of the treating medical oncologist, typically administered for
larger, high grade tumors. Seventeen (14%) patients were treated with concurrent
chemoradiation.

Follow-up and Statistical Analysis

The median follow-up time for patients alive at last follow up from the completion of RT
was 100 months (range, 20-467 months). Differences between proportions of categorical
data were analyzed by using Fisher’s exact test and chi-squared analyses as appropriate.
Survival times were calculated from the RT completion date to the first occurrence of the
outcome of interest. The Kaplan-Meier method was used to estimate actuarial rates of
overall survival (OS), disease-specific survival (DSS), intra-abdominal recurrence, and
distant metastatic free survival (DMFS). Log-rank tests were applied to assess significance
of differences between actuarial curves. A 5% significance level was used for analyses. The
Cox proportional hazards model was used for multivariate analysis to assess the adjusted
effects of numerous factors on the outcomes of interest. Significant (P < 0.05) estimated
hazard ratios (HR) are reported. IBM SPSS Statistics 22 was used for data analysis.

RESULTS

Survival

The 5-year and 10-year OS rates were 57% and 40%, respectively, with a higher 5-year OS
among patients presenting with de novo RPS compared to those presenting with recurrent
disease (59% vs. 53%, P=0.04). Sixty four (53%) deaths were attributable to RPS resulting
in a 5-year and 10-year DSS rate of 61% and 44%, respectively.

Factors associated with DSS in the univariate analysis included having high grade tumors
(P=0.003), positive or uncertain surgical margins (P=0.04), or having recurrent presentation
of disease after prior definitive treatment (£=0.047) (Table 2). On multivariate analysis, only
high grade (P=0.04, HR 2.5; 95% CI 1.1-5.9) and positive or uncertain margins (£=0.02,
HR 1.8; 95% CI 1.1-3.1) remained significantly associated with poorer DSS.

Intra-abdominal Recurrences

The 5-year and 10-year intra-abdominal recurrence rates were 44% and 54%, respectively,
with only 31% of the recurring patients having presented with de novo RPS. Fifty-five
patients (crude rate of 45%) had intra-abdominal recurrences with a median time to intra-
abdominal failure of 18 months (range, 3—173 months). Approximately half of the intra-
abdominal recurrences were in the RT field (n=28, 51%; out-of-field n=27, 49%). Several
factors resulted in a higher 5-year intra-abdominal recurrence rate including patients with a
histologic diagnosis of liposarcoma (54% vs. 39% for other histologies, £=0.008),
presenting with recurrent disease (76% vs. 31% with de novo RPS, £<0.001), and having
positive or uncertain margins (58% vs. 30% for negative margins, £=0.003) (Table 3)
(Figure 1). Additionally, the median time to intra-abdominal recurrence was shorter among
patients presenting with recurrent versus de novo RPS (14 vs. 24 months, £=0.047).
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Several RT-related treatment factors were evaluated for a correlation with intra-abdominal
tumor control, but none were significant: treatment era (<1989 vs. 1990-1999 vs. = 2000,
P=0.10), RT dose (>50 Gy vs. <50 Gy, P=0.85), location of recurrence (in-field vs. out-of-
field, P=0.16), pattern of recurrence (solitary vs. multifocal, £=0.20), timing of RT (pre- vs.
post-op, P=0.6), the use of IORT (P=0.82), or the use of concurrent chemoradiation
(P=0.96).

Multivariate analysis of intra-abdominal recurrence risk revealed only two factors associated
with a poorer outcome: positive or uncertain margin status (£<0.001, HR 2.7 95% CI 1.6—
4.8) and recurrent presentation of disease after having undergone previous surgery (£<0.001,
HR 4.4 95% CI 2.5-7.5) (Figure 1).

We examined factors associated with in-field recurrences. Those tumors that recurred in the
RT field were treated to a median dose of 50.4 Gy (range, 40-60 Gy), and there was no
difference in the median time to failure when compared to out-of-field recurrences (21 vs. 16
months, respectively P=0.16). Liposarcoma histology (~=0.17), tumor grade (~=0.06),
tumor size (P=0.41), margin status (P=0.65), RT dose (>50 Gy vs. <50 Gy; ~=0.48), and use
of concurrent chemotherapy (P=0.11) were not associated with in-field versus out-of-field
recurrences (Table 4).

Distant metastases

The 5-year and 10-year DMFS rates were 69% and 64%, respectively. Ultimately, 37
patients (31%) developed distant metastases with a median time to distant failure of 18
months (range, 0-102 months), and the most common distant metastatic site was lung
(n=25, 68%). As expected, patients with high grade sarcomas (~=0.003) had significantly
poorer DMFS. On univariate analysis, none of the following variables were significantly
associated with DMFS: liposarcoma histology (P=0.08), tumor size (P=0.51), the use of
(neo)adjuvant chemotherapy (£=0.98), or timing of RT (pre- vs. post-op, £=0.62) (Table 3).
On multivariate analysis, high grade (P=0.04, HR 8.3; 95% CI 1.1-60.9) remained the only
variable significantly associated with poorer DMFS.

After Relapse

For patients with relapse, the 3-year and 5-year DSS rates after relapse were 36% and 24%,
respectively, with a median survival time of 30 months (range, 4-172 months). There was no
difference in DSS for patients who relapsed only locally compared to only distantly
(P=0.53). For the 46 patients that relapsed within the abdomen only (no concurrent distant
disease), the 3-year and 5-year DSS rates were 44% and 27%. Thirty two patients (70%)
underwent salvage surgery and 27 (59%) received salvage chemotherapy. Salvage surgery
was associated with a significantly longer median DSS (47 vs. 8 months, £=0.002) and 5-
year DSS (35% vs. 8%, P=0.002).

For the 37 patients that relapsed distantly, 12 patients (32%) underwent surgical salvage and
32 patients (87%) received salvage systemic therapy. Surgical salvage of metastatic disease
was significantly associated with a prolonged median DSS (81 vs. 17 months, A<0.001) and
5-year DSS (68% vs. 0%, £<0.001). There also was a prolonged median survival (26 vs. 8
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months, P=0.01) and 5-year DSS (22% vs. 0%, P=0.01) with the use of salvage
chemotherapy.

Treatment complications

Five patients (4%) had clinically significant RT-related complications, resulting in a 10-year
actuarial complication rate of 5%. All of the complications occurred in patients who were
treated between 1965 and 1985. One complication was asymptomatic (fibrosis), 2 required
medical interventions managed on an outpatient basis (necrosis and fibrosis), and 2 required
surgical intervention. All the complications were in patients treated with RT post-
operatively; therefore, the 10 year complication rate for patients treated with post-operative
RT was 20% compared to 0% in patients receiving pre-operative RT (£<0.001). The median
dose delivered in patients who had RT-related complications was 60 Gy; only one patient
had a complication with a dose < 60 Gy (#<0.001).

DISCUSSION

Our analyses confirmed that presentation with recurrent RPS after having undergone
previous surgery is a particularly adverse prognostic factor for patients with this disease.
This finding corroborates data from other institutions regarding the difficulty of managing
RPS in the recurrent setting. Similar to soft-tissue sarcomas occurring in the extremities and
superficial trunk, positive or uncertain resection margins in operated RPS is also associated
with a high risk for intra-abdominal recurrences. In our study, we report these factors
reinforce the previously documented importance of aggressive surgical management for
RPS.: We report few late RT-related complications but continue to observe high rates of
intra-abdominal recurrences despite multidisciplinary therapy, which emphasizes the need
for better strategies to improve outcomes for patients with RPS.

Complete resection, which often includes adjacent organs, offers the only reasonable chance
at long-term survival. However, the reported 5-year local control rates using surgery alone
are between 23% and 59% (Table 5),~ with most series reporting outcomes for only primary
RPS patients, not recurrent presentations. These poor local control rates contribute to the
75% incidence of sarcoma-related deaths for these patients. Therefore, a multidisciplinary
approach with integration of adjuvant therapies is often considered in an attempt to improve
outcomes. When surgery is combined with RT, series show that the 5-year local control rate
increases to 38% to 80%.» We observed an intra-abdominal recurrence rate of 44% at 5
years (31% for de novo RPS). This compares favorably to surgical resection alone,
especially given that this series reports on a population that is selected for being at a higher
risk of relapse and almost a third of patients were treated for recurrent disease.

We observed a higher frequency of multifocal disease in patients who received previous
surgery, but more importantly, having a recurrent presentation after prior resection was one
of the major factors associated with intra-abdominal recurrence. These findings reinforce
that immediate referral for patients with RPS to a high-volume sarcoma center may be
beneficial. The surgical community has adopted the concept of concentrating infrequently
performed and complex procedures in high-volume specialist centers.: Gutierrez and
colleagues evaluated 4205 patients to determine the prognostic significance of surgical
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center volume on outcomes for soft tissue sarcomas and reported a lower post-operative
mortality and better survival for patients with RPS treated at high-volume centers. Similarly,
another study found that tumor rupture among 382 patients with RPS was associated with
low surgical volume and that better local control was associated with higher volume.

Long-term tumor control and survival is also highly dependent on the ability of the surgeon
to obtain negative margins. This correlation is also well-described in the surgical literature.»~
A large series by Lewis and colleagues from Memorial Sloan-Kettering Cancer Center
reported a significantly better median survival in patients with RPS who underwent a
complete resection (103 months vs. 18 months for an incomplete resection), and they
observed no difference in survival between patients who underwent an incomplete resection
compared to those whose disease was not resectable (P = 0.4). Furthermore, Van Dalen and
colleagues reported a higher rate of incomplete resections at low-volume centers (38% vs.
18% at high-volume centers, £=0.002), which was associated with poorer outcome. Not only
is referral to a specialty center important for more surgical experience with multivisceral en
bloc resections, but referral centers also have greater access to possible clinical trials and
adjuvant treatments: that require input from sarcoma-specialists in the fields of pathology,
radiology, radiation and medical oncology.

The use of RT to manage RPS remains controversial due to uncertainty about the different
radiosensitivities of the histologic subtypes and the proximity of the target to radiosensitive
normal tissues. Many of the larger historical studies used postoperative RT to treat RPS.
However, there has been a shift in later years favoring preoperative therapy. The main reason
for the shift towards neoadjuvant therapy is out of concern for increased complication rates
with the higher postoperative RT doses (=60 Gy vs. 45-50.4 Gy for preoperative RT). Our
findings support these concerns. While there were only five treatment-related toxicities in
our cohort, all were treated with postoperative RT in an older era where imaging and RT
techniques were more limited; also, four of the patients were treated to doses of 60 Gy or
above. Based on these observations, we would not recommend the use of postoperative RT
outside of a clinical trial. Our study suggests an acceptable risk-benefit ratio for the use of
preoperative RT, and we recommend a dose of 50.4 Gy in 28 daily fractions in cases where
RT is used.

We acknowledge several limitations to our study that warrant consideration when
interpreting the results. First, as with any retrospective study, there are inherent selection
biases. Specifically, since not all patients with RPS received adjuvant RT, the patients in this
series were likely perceived to be at a higher risk of relapse at the time of treatment
disposition, which cannot be quantified retrospectively. Second, despite our having a
relatively large cohort compared to other RT-focused RPS studies, the number of events was
still limited and the treatment of these patients spanned several decades over which there
have been changes to imaging and techniques in the delivery of RT, as well as changes in the
surgical approach to these tumors. Finally, identifying RT-induced complications
retrospectively has limited applicability. Fortunately, a Phase I1l multicenter randomized trial
(STRASS trial) comparing surgery alone to preoperative RT and surgery will offer the most
appropriate study design to investigate the use of RT for RPS, and it is currently accruing to
aid in determining if preoperative radiation reduces the risk of local recurrence.
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conclusion, intra-abdominal RPS recurrences continue to be a significant challenge
spite the use of aggressive surgery and RT. Recurrent RPS tumors following prior

resection and positive or uncertain margins continue to be the primary prognostic factors
associated with intra-abdominal recurrences, which emphasize the importance of immediate
assessment and potential treatment at high-volume sarcoma centers. There were no clear
modifiable radiotherapeutic treatment factors associated with decrease in the risk of in-field
recurrences, but given the complications associated with postoperative RT, we recommend
that preoperative RT is the preferred strategy when combined modality therapy is
recommended.
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Figurel.
Intra-abdominal recurrence rates for patients with retroperitoneal sarcomas stratified by (A)

de novo versus recurrent disease at presentation and (B) surgical margin status.
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Table 1

Patient and Tumor Characteristics

Variable All Patients (n=121)
Valueor
No. (%)

Follow-up time, months

Median 100

Range 20-462
Age, years

Median 57

Range 20-77
Sex

Male 63 (52)

Female 58 (48)

Maximum Tumor Dimension, cm

Median 10.3

Range 1.7-36
Tumor size

<5cm 13(11)

>5cm 107 (88)

Unknown 1(2)
Grade

Low 17 (14)

Intermediate 22 (18)

High 82 (68)
Histopathology

Liposarcoma 42 (34)

MFH/UPS 34 (28)

Leiomyosarcoma 28 (23)

Unclassified 8 (6)

Other 11(9)
De novo at presentation

Yes 86 (71)

No 35 (29)
Treatment Approach

Preop RT 88 (73)

Postop RT 33(27)
Final Surgical Resection Margin

Positive/Uncertain 63 (52)

Negative 58 (48)
Radiation

EBRT only 100 (82)

EBRT + IORT 19 (16)
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Variable All Patients (n=121)
Value or
No. (%)
EBRT + Brachy 1(1)
Brachy only 1(1)
Radiation Dose, Gy
Median 50.4
Range 45-56
Chemotherapy
Neo/Adj 61 (50)
CCRT 17 (14)

Abbreviations. MFH/UPS, malignant fibrous histiocytoma/unclassified pleomorphic sarcoma; RT, radiation therapy; EBRT, external beam radiation
therapy; IORT, intraoperative radiation therapy; Neo/Adj, neoadjuvant/adjuvant; CCRT, concurrent chemoradiation.
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Page 13

Univariate Analysis of Factors Potentially Affecting Actuarial Rates of Disease Specific Survival at 5 years

DSS DSS
Variable 5-year control,% P Value
Age
> 65 51 0.13
<65 63
Tumor Size
>5c¢cm 60 0.95
<5cm 67
De Novo at presentation
Yes 64 0.047
No 55
Histology
Liposarcoma 71 0.60
Other 56
Grade
High 54 0.006
Intermediate 70
Low 86
Margin Status
Positive/Uncertain 59 0.04
Negative 63
Treatment Plan
Preop RT 65 0.78
Postop RT 51
Radiation Dose
>50 Gy 61 0.91
<50 Gy 59
IORT
Yes 63 0.78
No 60
Neo or Adj. Chemo
Yes 66 0.61
No 56
Concurrent Chemoradiation
Yes 47 0.34
No 63

Abbreviations. DSS, disease specific survival; RT, radiation therapy; IORT, intraoperative radiation therapy; Neo/Adj, neoadjuvant/adjuvant.
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Univariate Analysis of Factors Potentially Affecting Actuarial Rates of Intra-abdominal Recurrence and

Distant Metastatic Free Survival Rates at 5 years

Table 3

Intra-abdominal

Intra-abdominal

Recurrence Rate Recurrence DMFS DMFS
Variable at 5-year, % P Value 5-year rate, % P value
Age
> 65 62 0.047 73 0.48
<65 40 68
Tumor Size
>5c¢cm 42 0.13 70 0.51
<5cm 65 62
De Novo at presentation
Yes 31 <0.001 66 0.28
No 76 78
Histology
Liposarcoma 54 0.008 84 0.08
Other 39 61
Grade
High 46 0.32 60 0.003
Intermediate 40 81
Low 41 94
Margin Status
Positive/Uncertain 58 0.003 70 0.86
Negative 30 68
Treatment Plan
Preop RT 44 0.60 70 0.62
Postop RT 47 68
Radiation Dose
>50 Gy 43 0.85 67 0.71
<50 Gy 49 57
IORT
Yes 44 0.82 67 0.46
No 45 70
Neo or Adj. Chemo
Yes 37 0.38 71 0.98
No 51 67
Concurrent Chemoradiation
Yes 45 0.96 50 0.02
No 44 72

Page 14

Abbreviations. DMFS, distant metastatic free survival; RT, radiation therapy; IORT, intraoperative radiation therapy; Neo/Adj, neoadjuvant/

adjuvant.
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Table 4

Characteristics of Intra-abdominal Recurrences and a Comparison between those Recurring In-field versus
Out-of-Field

All Intra-abdominal  In-field  Out-of-field

(n=55) (n=28) (n=27)
Value or Value or Value or
Variable No. (%) No (%) No (%) P value
Tumor size
<5cm 8 (15) 3(11) 5 (19) 0.41
>5cm 47 (86) 25 (89) 22 (81)
Grade
Low 8 (15) 7 (25) 1(4) 0.06
Intermediate 8 (15) 3(11) 5(18)
High 39 (70) 18 (64) 21 (78)
Histopathology
Liposarcoma 26 (47) 11 (39) 15 (56) 0.17
Other 29 (53) 17 (61) 12 (44)
De novo at presentation
Yes 28 (51) 18 (64) 10 (37) 0.04
No 27 (49) 10 (36) 17 (63)
Treatment Approach
Preop RT 39 (71) 16 (57) 23 (85) 0.02
Postop RT 16 (29) 12 (43) 4 (15)
Final Surgical Resection Margin
Positive/Uncertain 35 (64) 17 (61) 18 (67) 0.65
Negative 20 (36) 11 (39) 9 (33)
Radiation Dose, Gy
<50 23 (42) 13 (46) 10 (37) 0.48
>50 32 (58) 15 (54) 17 (63)
Concurrent Chemotherapy
Yes 8 (15) 2(7) 6 (22) 0.11
No 47 (86) 26 (93) 21 (78)
Recurrence Pattern
Solitary 43 (78) 27 (96) 16 (59) <0.001
Multifocal 12 (22) 1(4) 11 (41)

Abbreviations. RT, radiation therapy.
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Table 5

Local control rates in series analyzing outcomes for surgery alone

First Author  Year

No. of Patients

Excluded

5year LC Recurrent RPS

Lewis 1998
Stoeckle 2000
van Dalen 2001
Ferrario 2003
Lehnert 2009
Bonvalot 2009
Strauss 2010

231
34
77
98
50

279

170

59
23
37
47
59
51
55

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Abbreviations. LC, local control; RPS, retroperitoneal sarcomas.
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