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Abstract:  
Background: 

The purpose of our study was to analyze epidemiological, clinical and therapeutic data to determine 

histoprognostic risk factors associated with overall survival (OS) and progression free survival (PFS) in the 

liposarcoma (LS) of the limbs. 

Methods: 

This was a retrospective study of 50 cases ofLS of the limbs treated at the Salah Azaiz institute from 1995 to 

2015. We analyzed the clinical, pathological features and outcome of our patients.  

Results: 

By the histological subtype, 5 years OS was 82% in well differentiated, 61% in myxoid, 50% in mixed and 0% in 

pleomorphic and dedifferentiated (p=0.002).  The 5 years OS was 81% and 60% for grade 1, and 10% for 

grade 3 (p<0.001). Radiotherapy increased the OS from 40% to 70% at 5 years and from 29% to 43 at 10 years 

(p=0.063). The 2 and 5 years DFS were 36% and 19%, respectively. The one year DFS was 35% for patients 

with tumors ≤10cm and 0% for tumors >10cm (p=0.013). The one year DFS was 36% for pleomorphic and 0% 

for myxoid and dedifferentiated (p=0.005). The high grade decreased significantly the 2 years DFS from 37% in 

case of grade1 to 0% for the grade 3 (p<0.001). Involved surgical margins decreased the one year DFS from 

10% to 0% (p<0.001). High grade (p=0.036) and involved margins (p=0.005)werethe independent predictive 

factors of metastases.  

Conclusions: 

Complete surgical resection remains the only curative treatment of LS, radiotherapy and chemotherapy could 

be useful especially for prevention and treatment of the relapses. 
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I. Introduction 
The soft tissue sarcomas (STS) are rare tumors that regroup more than 80 histological entities(1). 

Liposarcoma (LS) is the most common histological type of STS (20-30%) (1,2). These tumors arise from the 

connective tissues (4).Cytogenetics and molecular biology have clearly distinguished different subtypes of LS, 

this distinction is important in terms of the natural history of these tumors and their diagnostic and therapeutic 

management (3). As publications on liposarcomas are rare, the identification of prognostic factors and optimal 

treatment remain insufficient. 

 

II. Methods 
We report a retrospective study including 50 patients treated for liposarcoma of the limbs at the Salah 

Azaiz institute from 1995 to 2015. The others sites of liposarcomas and cases with incomplete histology were 

excluded.  

We collected clinical data (age, gender and physical examination) histological tumor features and 

outcome (the median follow up and the delay of relapse). All cases of LS were diagnosed by surgical biopsies 

and classified into histological subtypes according to the World Health Organization(WHO) classification 

(2002)(3). The grade was reported According to FNCLCC grading system(4). Patient’s consent were obtained 

prior to any surgical procedure or irradiation or administration of chemotherapy. Limb salvage surgery was 

performed in all cases of localized tumor. In case of involved margins, we indicated a wide re-excision or 
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amputation. Radiotherapy was indicated if the tumor size exceeded 5 cm, deep to the fascia, high grade LS, 

close margins and locoregional relapses. We administrate 60 GY with a boost in the 4 to 10 GY in the tumor 

bed in the case of close margins or high grade LS due to the high risk of relapses. Different protocols of 

chemotherapy (CT) were administrated including Anthracycline Agents. Neoadjuvant chemotherapy was 

indicated for locally advanced tumors. Adjuvant CT was administrated for tumors with high risk of relapse (high 

grade, involved margins or relapse). Palliative CT was indicated for metastatic disease.  

The main objective of our study was to analyze epidemiological, clinical and therapeutic data to 

determine the prognostic factors associated with overall survival (OS) and progression free survival (PFS). 

The statistical analysis was performed with the SPSS 20 software. We defined the OS as the delay 

between the date of the histological diagnostic and the date of death. PFS was defined as the delay between 

surgery and locoregional or distant relapse of tumor process during or after the end of treatment. The survival 

curves were established by Kaplan-Meir methods and correlated with the prognostic factors using the Log Rank 

test. Multivariate logistic regression included clinical, histoprognostic tumor characteristics and therapeutic 

protocols to identify the independent predictive factors of metastases. The value p <0.05 was considered 

statistically significant. 

 

III. Results 
Between 1995 and 2015, a total of 50 cases of LS of limbs were treated in our institute with frequency 

of 2.5cas / year and a sex ratio=0.78 (44% men and 56% women). The mean age was 50 years [range,22-90]. 

Isolated painless swelling was the main presenting symptom (n=49, 98%). Proximal location of the tumor was 

found in 89% of tumors of lower limbs and in 66% of tumors of the upper limbs. The mean tumor size was 14 

cm [range, 3-40]. All patient underwent surgical biopsy for histological confirmation. The distributionof 

subtypes according who classification reported were: well differentiated in 32%, myxoid in 38%, pleomorphic 

in 10%, dedifferentiated in 8% and mixed in 12%. According to FNCLCC grading system(4), grade 1 was 

described in 40% of cases, grade2 in 26% of cases and grade3 in 34% of cases. The table 1 summarize 

demographic, clinicopathologic features, therapeutic managementand outcomesof our cohort.   

Forty-six patients were treated (92%) with limb sparing surgery. The margins were clean (R0) in 65.2% 

of the cases, microscopic involvement (R1) was found in 6.5% of the cases and 28.3% of patients had 

macroscopic involvement (R2). Second surgery was performed in 17 cases (wide excision in 63.7% and 

amputation in 36.3%). Twenty-seven patients (54%) received adjuvant radiotherapy with an average of 10 

weeks after surgery. The mean dose were 54 GY. A salvage radiotherapy (dose: 50 GY) was performed in 6 

patients who underwent a second surgery for involved margins. 

Chemotherapy was indicated in 8 patient (16%):adjuvant CT in 37.5%, pre-operative CT in 25% and 

palliative CT in 37.5%.  

Relapses were reported in 20 cases (40%) with an average delay of 11 months [1-108]: locoregional 

relapse in 9 cases, distant relapse in 7 cases and both distant and locoregional relapse in 4 cases. The site of 

metastases was the lung in 50%, the bone in 10% in and the liver in 20%.  

The 5 and 10 years OS were 52% and 38%, respectively (figure1). Survival was significantly correlated 

to the histologic subtype of LS tumors. In fact, the 5 years OS was 82% in well differentiated, 61% in myxoid, 

50% in mixed and 0% in pleomorphic and dedifferentiated (p=0.002).  The 5 and 10 years OS was 81% and 

60% for grade 1 respectively, and 10% and 0% for grade 3 respectively (p=0.0001). Radiotherapy increased 

theOS from 40% to 70% at 5 years and from 29% to 43 at 10 years (p=0.063). In case of relapse, the 10 years 

OS decreased from 73% to 19% (p=0.062).The OS was not associated to the tumor size (≤10 or >10 cm) 

(p=0.746) nor the quality of resection (p=0.761). 

The 2 and 5 years DFS were 36% and 19%, respectively (figure2). The one year DFS was 35% for 

patients with tumors ≤10cm and 0% for tumors >10cm (p=0.013). By the histologic subtype, the one year DFS 

was 36% for pleomorphic and 0% for myxoid and dedifferentiated (p=0.005). The high grade decreased 

significantly the 2 years DFS from 37% in case of grade1 to 0% for the grade 3 (p=0.0001). Involved surgical 

margins decreased the one year DFS from 10%to 0% (p=0.0001). 

In multivariate logistic regression, the independent predictive factors of metastases were high grade 

(p=0.036) and involved margins (p=0.005). The age (p=0.637), tumor localization (p=0.421), tumor size 

(p=0.166), histological subtype (p=0.108), chemotherapy (p=0.453) and radiotherapy (p=0.152) were not 

predictive factors of distant metastases. 

 

IV. Discussion 
LS usually occurs in adults between the ages of 40 and 60 years with a slight predominance of men(5). 

In our series, the median age was 50, with a female predominance (sex ratio 0.78). However, LS may occur at 

any age and remains a ubiquitous tumor with greater frequency for the thigh(1,6). Swelling is the most 

frequently or even unique revealing symptom(7). 



Management and Prognostic factors of survival liposarcoma of the limbs: A retrospective study of.. 

DOI: 10.9790/0853-1710076872                                    www.iosrjournals.org                                          70 | Page 

Contrary to LS, the other soft tissue sarcomas are more likely to be larger but remains asymptomatic 

because of their deep localization, which leads to delayed diagnosis(6–8). In our cohort, the mean tumor size 

was 14 cm. the same mean tumor size of LS was reported by kim and al (9). This is also in accordance with the 

results the large cohort of 801 cases of LS studied by Dalal and al who reported 15 cm as a mean tumor size 

(10).  

According to the WHO classification of soft tissue sarcomas, the LS presents 4 different histological 

types: well differentiated, myxoid, pleomorphic, dedifferentiated and mixed LS represent (11). This 

heterogeneity of the different histological types is also reflected in the survival rates and is frequently reported 

in the literature(12). 

In our study, the most frequently described histological subtypes were the well-differentiated (32%), 

and myxoid(38%).  Pleomorphic,dedifferentiated and mixed were reported in 10%, 8% and 12% respectively. 

Dalal and al described a 5-years disease specific survival of 93% for well differentiated and of 92% for myxoid 

LS. Whereas this rate decreased to 44% in case of dedifferentiated subtype, 74% for round cell and 59% for 

pleomorphic(10). Knebel and al reported a 5 and 10 years OS rates of 100% and 82.1% in well differentiated 

LS; this rates decreased to 57.2% and 40.1% in dedifferentiated LS(13). In our study, the 5 years OS was 82% 

in well differentiated, 61% in myxoid, 50% in mixed and 0% in pleomorphic and dedifferentiated.  

In our cohort, the 5 and 10 years OS was 81% and 60% for grade 1 respectively, and 10% and 0% for 

grade 3 respectively; the high grade decreased significantly the 2 years DFS from 37% in case of grade1 to 0% 

for the grade 3. For Kim and al, high grade LS decreased the 1-years DFS survival from 83.3% to 44.4% in case 

of (9). The recent study of Knebel and al showed a significantly improvement of OS rate in patients with grade 1 

LS comparing with patients with grade 2 and 3 LS (13). These findings were also  in line with the data 

published by Roque and al (14),  and Lietman and al (15). 

Tumor size has been described as a prognostic factor of the survival rates.Zagars and al, suggested that 

tumor size >5 cm was significantly associated to survival and metastatic rates in patients with LS (16). Knebel 

and al reported that patients with tumor size smaller than 5 cm had prolonged OS comparing to those with a 

greater tumor size: 80% versus 67.3% (13).  Kim and al, suggested the cut off of 10cm for the median  tumor 

diameter was significantly correlated to the OS without an impact on DFS(9). In our study, the 5 years OS was 

not associated to the tumor size (with a cut-off value of 10 cm). However, the one year DFSwas 35% for patient 

with a tumor size less than 10cm and 0% for patients withgreater than 10cm. 

Although sarcomas appear well limited by a capsule, the microscopic disease is often beyond the 

pseudocapsuleso wide excision is necessary to achieve a complete resection(17). In fact, the quality of the 

margins has been described as one of the main prognostic factors of survival. Kim and al, described an 

improvement of the 5-years OS from 88.1%, to 75% in case of microscopically positive margins compared to 

negative margins(9). The same authors described a significant decrease to 44% in case of macroscopically 

involvement.Dalal and al, suggested that gross margin status was an independent predictor of disease specific 

survival rates (10). In our study, involved surgical margins decreased the one year DFS from 10% to 0% but was 

not associated the OS. This is in accordance with Eilber and al findings (18). 

It has been suggested that the association of radiotherapy to limb-saving surgery  may improve local 

controland reduce the rate of amputation (16,19).In our study, radiotherapy increased the OS from 40% to 70% 

at 5 years and from 29% to 43% at 10 years. In contrary, Kim and al didn’t find a survival benefit of adjuvant 

radiation therapy for patients with LS (9). However, subgroups analysis find a benefit in the 5 years OS from the 

administration of adjuvant radiotherapy in low grade LS (well differentiated and myxoid). The new ESMO-

EURACAN guidelines of 2018, recommend as a standard treatment of   STS with high grade, deep localization 

and tumor size >5cm, adjuvant radiotherapy after surgery (1). 

The benefit of administering chemotherapy whether for localized or locally advanced soft tissue 

sarcomasaimed essentially to improvethe survival rates.These indications mainly targeted the patients with 

sarcoma at high risk of subclinical micrometastases. Eilber and al reported a survival benefits from adjuvant 

chemotherapy for primary extremity LS with tumor size greater than 5 cm and high-grade (18). In our study, the 

risk of metastatic relapses was not reduced with the administration of chemotherapy. This disparity in the 

benefit of chemotherapy in LS tumors could be explained by the heterogeneity of the sensitivity to 

chemotherapy according to the histological subtypes(20). In fact, Jones and al, described a higher response rate 

to chemotherapy with myxoid/round cell liposarcoma 48% versus 11% in well-/ dedifferentiated 

liposarcoma.Indications of adjuvant chemotherapy remains controversial  because of the lack of evidence of the 

benefit; it could be optional for LS tumors >5 cm with high grade and deep localization but never in the 

intention to palliate to an incomplete surgery(1). However, the pre-operatively CT could be administrated in 

locally advanced tumors in order to improve resectability(1).  

The limitations of our study was the retrospectiveand uni-centric character, the limited number of 

patients, and the initial intake of some patients by non-oncologist surgeons, which led to subsequent surgical re-

excisions. 
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V. Conclusion 
LS of the limbs represents a real therapeutic challenge for the surgeon, radiotherapist and oncologist 

due to the rarity of the reported data. Although complete surgical resection remains the only curative treatment 

of all the STS, radiotherapy and chemotherapy could be useful especially for the prevention and the treatment of 

relapses. However, the choice of the treatment modalities must consider the different prognostic factors specific 

to each histological types. Larger series and more accurate genetic assessment could lead to a personalized 

treatment. 

Conflicts of interest:None 

 

References 
[1]. Casali PG, Abecassis N, Bauer S, Biagini R, Bielack S, Bonvalot S, et al. Soft tissue and visceral sarcomas: ESMO-EURACAN 

Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol Off J Eur Soc Med Oncol. 2018 May 28;  
[2]. Fletcher CD, Unni KK, Mertens F. Pathology and genetics of tumours of soft tissue and bone. Vol. 4. Iarc; 2002.  

[3]. Terrier P. Les liposarcomes. Paris - Maison Chim. 2012 Nov 1;32(5, Supplement):S108–10.  

[4]. Trojani M, Contesso G, Coindre JM, Rouesse J, Bui NB, de Mascarel A, et al. Soft-tissue sarcomas of adults; study of pathological 
prognostic variables and definition of a histopathological grading system. Int J Cancer. 1984 Jan 15;33(1):37–42.  

[5]. Enzinger, F.M. & Weiss, S.W. (1995) Liposarcoma. Weiss S.W., Goldblum, J.R., Enzinger, F.M., Enzinger and Weiss’s Soft Tissue 

Tumors, 4th ed. St Louis: Mosby,: 821-8.  
[6]. Springfield D. Liposarcoma. Clin Orthop. 1993 Apr;(289):50–7.  

[7]. Gilbert NF, Cannon CP, Lin PP, Lewis VO. Soft-tissue sarcoma. J Am Acad Orthop Surg. 2009 Jan;17(1):40–7.  

[8]. Reszel PA, Soule EH, Coventry MB. Liposarcoma of the extremities and limb girdles. A study of two hundred twenty-two cases. J 
Bone Joint Surg Am. 1966 Mar;48(2):229–44.  

[9]. Kim HS, Lee J, Yi SY, Jun HJ, Choi Y-L, Ahn GH, et al. Liposarcoma: exploration of clinical prognostic factors for risk based 

stratification of therapy. BMC Cancer. 2009;9(1):205.  
[10]. Dalal KM, Kattan MW, Antonescu CR, Brennan MF, Singer S. Subtype specific prognostic nomogram for patients with primary 

liposarcoma of the retroperitoneum, extremity, or trunk. Ann Surg. 2006;244(3):381.  

[11]. Coffin CM, Fletcher JA, Fletcher CD, Unni KK, Mertens F. World Health Organization classification of tumours Pathology and 
genetics of tumours of soft tissue and bone. 2002;  

[12]. de Vreeze RS, de Jong D, Nederlof PM, Ariaens A, Tielen IH, Frenken L, et al. Added value of molecular biological analysis in 

diagnosis and clinical management of liposarcoma: a 30-year single-institution experience. Ann Surg Oncol. 2010;17(3):686–693.  
[13]. Knebel C, Lenze U, Pohlig F, Lenze F, Harrasser N, Suren C, et al. Prognostic factors and outcome of Liposarcoma patients: a 

retrospective evaluation over 15 years. BMC Cancer. 2017;17(1):410.  

[14]. Roque P, Mankin HJ, Hornicek FJ, Nyame T. Extremity liposarcoma: prognostic indicators. Clin Pract. 2007;4(3):299.  
[15]. Lietman SA, Barsoum WK, Goldblum JR, Marks KE, Mascha E, Sundaram M, et al. A 20-year retrospective review of surgically 

treated liposarcoma at the Cleveland Clinic. Orthopedics. 2007 Mar;30(3):227–34.  

[16]. Zagars GK, Goswitz MS, Pollack A. Liposarcoma: outcome and prognostic factors following conservation surgery and radiation 
therapy. Int J Radiat Oncol Biol Phys. 1996;36(2):311–319.  

[17]. Hueman MT, Thornton K, Herman JM, Ahuja N. Management of Extremity Soft Tissue Sarcomas. Surg Clin North Am. 2008 

Jun;88(3):539–57.  
[18]. Eilber FC, Eilber FR, Eckardt J, Rosen G, Riedel E, Maki RG, et al. The Impact of Chemotherapy on the Survival of Patients With 

High-grade Primary Extremity Liposarcoma. Ann Surg. 2004 Oct;240(4):686–97.  

[19]. Mendenhall WM, Indelicato DJ, Scarborough MT, Zlotecki RA, Gibbs CP, Mendenhall NP, et al. The management of adult soft 
tissue sarcomas. Am J Clin Oncol. 2009 Aug;32(4):436–42.  

[20]. Jones RL, Fisher C, Al-Muderis O, Judson IR. Differential sensitivity of liposarcoma subtypes to chemotherapy. Eur J Cancer. 

2005;41(18):2853–2860.  

 
TABLE1: Clinicopathologic features of patients with LS 

characteristics N % 

Gender                                                        Men 

Women  

22 

28 

44 

22 

Age, years                                                   ≤40 

40-65 

>65 

18 

23 

9 

36 

46 

18 

Delay of consultation, months                ≤12 

>12 

27 

23 

54 

46 

Site                                                               Upper limb 

                                                                      Lower limb 

11 
39 

22 
78 

Size, cm                                                        ≤ 5 

                                                                      5-10 

>10 

3 

16 
31 

6 

32 
62 

Histological subtypes                                Well differentiated 

                                                                      Myxoid 

                                                                      Pleomorphic                            

                                                                      Dedifferentiated  

                                                                      Mixed 

16 
19 

5 

4 
6 

32 
38 

10 

8 
12 

Grade                                                           1 

                                                                      2 

                                                                      3  

20 

13 
17 

40 

26 
34 

Surgery                                                        Yes 

                                                                      No 

46 

4 

92 

8 

Margins quality                                          R0 30 65.2 
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                                                                      R1 

                                                                      R2  

3 
13 

6.5 
28.3 

Radiotherapy                                              Yes 

                                                                      No                   

27 

23 

54 

46 

Chemotherapy                                           Yes 

                                                                      No 

8 

42 

16 

84 

Relapse after surgery                               Local  

                                                                     Metastatic  

                                                                     Local and metastatic 

9 
4 

7 

18 
8 

14 

 

(months) 

 

Figure 1: Kaplan-Meier curves of overall survival for patients with LS of the limbs. 

 

(months) 

Figure 2: Kaplan-Meier curves of RFS for patients with LS of the limbs. 
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