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Abstract 

Purpose: To evaluate treatment outcome and to determine whether or not the timing of radiotherapy (RT) was 
associated with any difference in disease relapse, survival, or incidence of complications in patients with soft 
tissue sarcomas (STS). Methods: The medical files of 63 patients with a primary, nonmetastatic, STS, treated 
with surgery and irradiation were evaluated. Data regarding tumor stage, grade, site, dosage and timing of 
radiotherapy, treatment complications, disease relapse, and disease-free (DFS) and overall survival (OAS) rates 
were analyzed. Results: The median follow up was 47 months (range; 5-66 months). Four-year OAS and DFS 
rates were 82.6% and 78.8% respectively. There were significant higher 4-year OAS (p = 0.024) and DFS (p = 
0.011) rates in patients with stage I and II diseases than those in patients with stage III disease. On the other hand, 
there were no significant differences in 4-year OAS (p = 0.83, HR: 0.743, 95% CI: 0.165 to 3.345) and DFS (p = 
0.64, HR: 0.74, 95% CI: 0.21 to 2.61) rates between preoperative and postoperative RT patients. Disease relapse 
for preoperative versus postoperative RT patients was not statistically different (p = 0.41). Wound complications 
were more frequent in preoperative RT patients (25%) compared to postoperative RT patients (8%) (p = 0.0566 
chi-square). Conclusions: Preoperative irradiation has not a positive impact on survival or disease relapse rates, 
but is associated with high wound complication rate.  
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1. Introduction 

Soft tissue sarcomas represent a large group of lesions that are often subtle in presentation and have wide 
variation in extent of aggressive or malignant behavior (Pisters et al., 2000; Weiss et al., 2001; Sondak & Chang, 
2001).  

The principal management of localized soft tissue sarcomas is surgery in order to achieve a negative margin. 
Local excision alone of soft tissue sarcoma resulted in local recurrence rate of 50-70% (Fuller, 2001). Therefore, 
adjuvant radiotherapy has a proven benefit in the treatment of soft tissue sarcoma, and results in a decrease in 
disease relapse. Radiation may be given either before or after surgery. However, there is lack of evidences 
regarding the relative effectiveness of preoperative in comparison with postoperative RT (Zagars et al., 2003). 

The timing of adjuvant radiation therapy and surgery is often determined by institution preference. Pre-operative 
radiation therapy results in tumor shrinkage and reducing the risk of seeding at the time of surgery with 
facilitating surgical resection. On the other hand, postoperative radiotherapy has the advantages of no delay in 
definitive surgery, less wound complication and no interference with pathological analysis of the resection 
specimen (Fuller, 2001). Despite a low overall incidence, STS is a fairly common entity in radiation oncology 
clinics as level-one evidence from several randomized controlled trials supports a multidisciplinary approach 
(Yang et al., 1998; Prendergast et al., 2010).  

This study was done to evaluate pathological and clinical patterns and treatment outcome of patients with soft 
tissue sarcomas as well as to determine whether or not the timing of radiotherapy was associated with any 
difference in disease relapse, survival, or incidence of surgical wound complications. 
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2. Methods 

2.1. Study Subjects 

This retrospective study was carried out by analyzing medical records of patients with the pathological diagnosis 
of soft tissue sarcomas (n=63), seen at the Surgical oncology and Radiotherapy Departments, SECI, Assiut 
University during the period from January 2006 until January 2012. Informed consent was obtained for all 
patients and the treatment decision was approved by the Institutional Review Board at our center. 

Eligible patients had histologically confirmed, non metastatic soft tissue sarcomas, treated by wide local excision, 
with removal of a normal tissue margin from within the same muscle compartment, with negative surgical 
margins and radiation therapy. For patients with extremity lesions, limb sparing surgery was done. For patients 
with retroperitoneal sarcomas, removal of all gross disease was done, while sparing adjacent viscera not invaded 
by tumor. Abdominal hysterectomy, bilateral salpingo-oophorectomy, and pelvic and periaortic selective 
lymphadenectomy was performed in 4 patients with leomyosarcoma of uterus. In one patient with sarcoma of 
urinary bladder, partial cystectomy was performed as the lesion at the dome of the bladder less than 5 cm in 
diameter. 

Data regarding age, sex, site, pathological type, tumor size, histologic grade, tumor stage, dosage and timing of 
radiotherapy, treatment complications, disease relapse, and disease-free interval, and last follow up were 
analyzed. 

2.2 Radiotherapy Techniques Used 

In the pre-operative setting, 3-D planning was done, with patients in supine position [except in patients with back 
lesions, where prone position was used]. Multiple CT cuts were taken throughout target volume at 0.5 cm 
intervals. At each CT slice, clinical target volume (CTV) [2 cm margin on tumor mass] and critical structures 
were defined. Tumor dose was 50 Gy, 2Gy/fraction, over 5 weeks, prescribed at the isocenter. In the 
postoperative setting, 2-D planning was done with CTV with a margin of 5cm length and 2 cm transverse on the 
tumor bed to tumor dose of 50 Gy, 2 Gy/fraction, then, conedown to 2cm margin on surgical scar was done to 
total dose of 64 Gy, using 6 MV photon beam. In patients with extremity lesions, a 1cm skin strip was preserved 
to avoid lymphedema. 

2.3 After-Therapy Monitoring 

Follow-up examinations were performed routinely monthly after treatment. MRI of the affected body site to 
detect local relapse and CT chest to scan for lung metastases were done annually. 

2.4. Statistical Methods 

The study cutoff point was January, 01, 2012. Overall survival was defined as the interval from enrollment to the 
date of death from any cause or last follow-up. Disease-free survival was defined as the interval from enrollment 
of patients, to the date of disease relapse, death from any cause or last follow-up. Disease free survival and OAS 
rates were estimated using Graphed prism program. The Log- rank test was used to examine differences in DFS 
and OAS rates. Chi-square test was used to compare percentages of wound complication and disease relapse 
rates in both RT groups. 

3. Results 

3.1 Patients' Characteristics 

This retrospective study included 63 patients with soft tissue sarcomas. Median age was 40 years (range; 19-69 
years). Forty one patients (65%) were males and 22 (35%) were females with male to female ratio of 1.9: 1. 
Twenty patients (32%) presented with lesions in lower extremities, 16 patients with lesions in trunk (25%) and in 
pelvis (25%), and 11 cases (18%) with lesions in upper extremities. The most common pathological type was 
MFH (18 patients; 28.6%), followed by FS, (17 patients; 27%), SS (12 patients; 19%), and RMS (8 patients; 
13%). The majority of our patients had grade II disease (32 patients; 51%), tumor >5cm (53 patients; 84%), and 
stage II disease (34 patients; 54%). Preoperative radiation therapy was given in 24 patients (38%) [16 patients 
with pelvic lesions, 6 with abdominal lesions and 2 with thigh lesions], and postoperative radiation in 39 patients 
(62%) (Table 1). 
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Table 1. Patients' characteristics of 63 patients with soft tissue sarcomas 

Patients' Characteristics  NO (%) 

Age 

Median 

range 

 

40 years 

19-69 years 

Gender 

Male 

female 

 

41 (65.1%) 

22 (34.9%) 

Sites 

Upper extremities (shoulder, arm, forearm, axilla)  

Lower extremities (thigh, leg) 

Pelvis 

Trunk  

 

11 (17.5%) 

20 (31.7%) 

16 (25.4%) 

16 (25.4%) 

Histopathology 

Malignant fibrous histocytoma (MFH) 

Fibrosarcoma/spindle cell sarcoma  (FS)  

Synovial sarcoma (SS) 

Rhabdomyosarcoma (RMS) 

Liposarcoma (LS) 

Leomyosarcoma of uterus 

Sarcoma of urinary bladder 

 

18 (28.6%) 

17 (27%) 

12 (19.1%) 

8 (12.7%) 

3(4.7%) 

4(6.3%) 

1(1.6%) 

Histologic grade 

G1 

G2 

G3 

 

9 (14.3 %) 

32 (50.8 %) 

22 (34.9 %)  

Tumor size 

<5 cm 

≥5 cm 

 

10 (15.9%) 

53 (84.1%) 

Disease stage 

Stage I 

Stage IIa 

Stage IIb 

Stage III 

 

9 (14.3%) 

7 (11.1%) 

27 (42.9%) 

20 (31.7%) 

Radiotherapy given 

Preoperative RT  

Postoperative RT  

 

24 (38.1%) 

39 (61.9%) 

Total 63(100%) 

G: grade; RT: radiotherapy 

 

3.2 Survival Analysis 

The median follow up was 47 months (range; 5-66 months). Four-year OAS and DFS rates were 82.6% and 
78.8% respectively. Table 2 showed that, 4-year OAS and DFS rates did not significantly influenced by patients' 
age (p=0.37, HR: 1.89, 95% CI:0.47 to 7.61and p= 0.27, HR: 1.95, 95% CI:0.59 to 6.44, respectively), patients' 
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gender (p = 0.71, HR: 1.34, 95% CI: 0.299 to 6.024 and p = 0.79, HR: 1.187, 95% CI: 0.33 to4.23, respectively), 
histopathological type (p = 0.62 and p = 0.25, respectively), and tumor size (p=0.17, HR: 3.5, 95% CI: 0.579 to 
21.21 and p= 0.116, HR: 3.46, 95% CI: 0.737 to 16.23, respectively). Disease stage and grade were the only 
adverse prognostic factors. The 4-year OAS rates were 100%, 92.5% and 61% for patients with grade I, grade II, 
and grade III disease, respectively (p = 0.0797), while the 4-year DFS rates were 100%, 89.7%, and 55.5% 
respectively (p=0.016). The 4-year OAS rates were 100%, 100%, 91% and 54% for patients with stage I disease, 
stage IIa disease, stage IIb and stage III disease respectively (p=0.024), while the 4-year DFS rates were 100%, 
100%, 87.8%, and 49% respectively (p = 0.011). Figures (1-4) illustrate both OAS and DFS rates in patients with 
STS according to adverse prognostic factors (i.e. disease stage and histologic grade). In the preoperative RT 
patients, 4-year OAS and DFS rates were 88%, and 86.5%, respectively compared to 80% (p = 0.83, HR: 0.743, 
95% CI: 0.165 to 3.345) and 76% (p= 0.64, HR: 0.74, 95% CI: 0.21 to 2.61) respectively, for postoperative RT 
patients. Figures (5, 6) illustrate OAS and DFS rates for patients according to timing of adjuvant radiation 
therapy and surgery, with preoperative RT resulted in higher survival rates than postoperative RT, but the 
survival differences were not statistically significant (p > 0.05).  

 

Table 2. Univariate analysis of prognostic factors that might affect 4 year OAS and DFS among 63 patients with 
soft tissue sarcomas 

P value 4-year DFS P value 4-year OAS Variable 

P=0.27 

HR: 1.95, 95%  

CI: 0.59 to 6.44 

 

76.2% 

81.7% 

P=0.37 

HR: 1.89, 95% 

CI: 0.47 to 7.61 

 

81.4% 

84.4% 

Age 

≤40 years 

>40 years     

P=0.79 

HR: 1.187, 95%  

CI: 0.33 to 4.23 

 

81.2 % 

71.8 % 

P=0.71 

HR: 1.34, 95% 

CI: 0.299 to 6.024 

 

84.8 % 

76.8 % 

Gender 

Males 

Females 

P=0.25 

 

75.6 % 

76.7 % 

100 % 

60 % 

85.7 

P=0.62 

 

81.8 % 

76.7 % 

100 % 

72.9 

85.7 % 

Histopathology 

MFH 

FS 

SS 

RMS 

Others 

P=0.116 

HR: 3.46, 95%  

CI: 0.74 to 16.23 

 

100% 

74.5% 

P=0.17 

HR: 3.50, 95% 

CI: 0.579 to 21.210 

 

100% 

79.6% 

Tumor size 

<5cm 

≥5cm 

0.016 

 

100% 

89.7% 

55.5% 

P=0.0797 

 

100% 

92.5% 

60.8% 

Histologic grade  

G I 

G II 

G III 

P=0.011 

 

100 % 

100 % 

87.8 % 

49.3% 

P=0.0236 

 

100 % 

100 % 

91 % 

54.3% 

Disease stage 

Stage I  

Stage IIa 

Stage Iib 

Stage III 

P=0.64 

HR: 0.74, 95%  

CI: 0.21 to 2.61 

 

86.5% 

75.8% 

P=0.83 

HR: 0.743, 95% 

CI: 0.165 to 3.345 

 

88.2% 

80.4% 

Radiotherapy given 

Preoperative RT  

Postoperative RT  

G: grade; RT: radiotherapy 



www.ccsenet.org/cco Cancer and Clinical Oncology Vol. 1, No. 2; 2012 

40 
 

 

Figure 1. Overall survival curves for patients according to disease stage 

 

Figure 2. Disease free survival curves for patients according to disease stage 

 

Figure 3. Overall survival curves for patients according to histologic grade 
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Figure 4. Disease free survival curves for patients according to histologic grade 

 

Figure 5. Overall survival curves for patients according to timing of radiotherapy 

 

Figure 6. Disease free survival curves for patients according to timing of radiotherapy 

 
3.3 Disease Relapses 

The current study showed that disease relapse was found in 8 patients (12.7%). In the postoperative radiotherapy 
patients, there were 2 patients developed isolated LR, [underwent surgical excision] and 4 patients developed 
lung metastases [i.e. Six patients with disease relapses; 15.5%]. In the preoperative RT group, only 2 patients 
(8%) developed lung metastases. Patients with distant metastases (n=6), in both RT groups, were treated by 
salvage ifosfamide based chemotherapy. Although, disease relapse rate in the postoperative RT group was higher 
than that in preoperative group, there was no statistically significant difference (p=0.41) (Table 3). 



www.ccsenet.org/cco Cancer and Clinical Oncology Vol. 1, No. 2; 2012 

42 
 

Table 3. Disease relapses in soft tissue sarcoma patients who were given preoperative and postoperative 
radiotherapy 

P value 
Total Postoperative radiotherapy Preoperative radiotherapy 

Variable 
NO (%) NO (%) NO (%) 

0.41 

 

8(12.7%) 

55(87.3%) 

 

6 (15.4%) 

33 (84.6%) 

 

2 (8.3%) 

22 (91.7%) 

Disease relapse 

Yes 

No 

63(100%) 39  24  Total 

 

3.4 Wound Complication Rate 

Complications were defined as surgical interventions for wound repair with hospital admission for wound care. 
Acute wound complications were more frequent in preoperative RT patients (6 patients; 25%) compared to 
postoperative RT patients (3 patients; 8%) (P = 0.0566, chi-square) (Table 4). 

 

Table 4. Wound complication rate in soft tissue sarcoma patients who were given preoperative and postoperative 
radiotherapy 

P value 
Total Postoperative radiotherapy Preoperative radiotherapy 

Variable 
NO (%) NO (%) NO (%) 

0.0566 

 

9(14.3%) 

54(85.7%) 

 

3 (7.7%) 

36 (92.3%) 

 

6 (25%) 

18 (75%) 

Wound complications 

Yes 

No 

63(100%) 39  24 Total 

 

4. Discussion 

Between 2006 and 2012, 63 patients with STS were treated at our institute, with median age of 40 years and 
male to female ratio of 1.9: 1. Most of the reported series showed that median age ranged between 44.5 
(Kiatisevi et al., 2006), 59 years (Sternheim et al., 2011), with male predominance (van Geel et al., 2003). The 
most common pathological type was MFH (18 patients; 28.6%), and site was lower extremities (20 patients; 
32%). In the reported series, although soft-tissue sarcomas can arise anywhere in the body, the lower extremities 
were the most common sites (Shmookler et al., 2001). The most common pathological type was the malignant 
fibrous histiocytoma (Mankin & Hornicek, 2005). The majority of our patients had grade II (32 patients; 51%), 
tumor >5cm (53 patients; 84%), and stage II diseases (34 patients; 54%).The reported studies showed that the 
most common disease grade was grade II (Van Geel et al., 2003), and tumor size was >5cm (Van Geel et al., 
2003; Kiatisevi et al., 2006). A study conducted by Suit et al. (1985), showed that the most common disease 
stage was stage III. Regarding sequence of surgery and radiation therapy, the majority of our patients were 
treated by postoperative radiotherapy (62%), whereas preoperative radiotherapy was given in only 38% of 
patients. This is in agreement with O'Sullivan et al. (2002) where the majority of patients (55%) were treated 
with postoperative radiotherapy. 

The present study showed that, with a median follow up of 47 months (range; 5-66 months), 4-year OAS and 
DFS rates were 82.6% and 78.8% respectively. This is comparable to reported survival rates as the 5-year 
survival rate was 74%±4% and the 10-year survival was 66%±5% (Sternheim et al., 2011).  

The staging system devised by AJCC and UICC combines the most important determinants of survival in 
localized soft-tissue sarcomas: tumor grade, and size (Clark et al., 2005). In a univariate analysis of prognostic 
factors that might affect survival of patients with STS, the present study showed a trend of OAS advantage 
(p=0.0797) and significant DFS advantage (p = 0.016) in patients with grade I&II diseases when compared to 
patients with high grade disease. Regarding disease stage, the present study showed significant OAS (p=0.024) 
and DFS (p=0.011) advantages in patients with early disease stages when compared to patients with stage III 
disease. This is in agreement with reported series where high histological grade (Ramanathan et al., 1999; 
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Stojadinovic et al., 2002; Atalar et al., 2007) and advanced disease stage (Clark et al., 2005) were adverse 
prognostic factors for survival. 

On the other hand, the present study showed no significant survival advantages according to patients' age and 
gender, histopathological type, and tumor size. Many trials have not been able to identify patients' age (Coindre 
et al., 1996; Cany et al., 1999), histologic type of sarcomas (Dahlberg et al., 1993; Yang et al., 1998), and tumor 
size (Atalar et al., 2007) as predictors of survival. 

The current study showed that disease relapse was found in 8 patients (12.7%). This is confirmed by reported 
studies where disease relapse ranged between 9% (Prendergast et al., 2010) and 30.7% (Atalar et al., 2007).  

The use of preoperative radiation has been popularized by Suit and co workers (Spiro & Suit, 1998). High rates 
(90 – 92%) of 10-year local control following preoperative radiation, have been reported (Brant et al., 1990). 
However, preparative radiation did not produce significant local control benefit when compared to postoperative 
radiation in the present study (p = 0.41) and in the reported study by investigators at the University of Minnesota 
(Cheng et al., 1996). Moreover, preparative radiation was associated with a significantly higher complication rate 
in the current study (25% versus 8%, p = 0.0566) and in the reported study (p = 0.0014) (Fuller, 2001). This is 
confirmed by other two studies (Cheng et al., 1996; O'Sullivan et al., 2002). The high rate of wound 
complication in the preoperative RT patients in the present study (25%) is comparable with complication rates 
(10% to 41%) found by reported studies (Eilber et al., 1995; O’Sullivan et al., 1999). 

In the current study, preparative radiation did not produce significant OAS (88% versus 86%, p=0.83, HR: 0.743, 
95% CI: 0.165 to 3.345) and DFS (80% versus 76%, p = 0.64, HR: 0.74, 95% CI: 0.21 to 2.61) advantages when 
compared to postoperative radiation. This is matched with reported studies which have revealed no significant 
difference in disease-free survival (Fuller, 2001), and in the overall survival (75 ± 15% versus 79 ± 11%, p = 
0.94) (Cheng et al., 1996) between patients receiving RT preoperatively versus postoperatively. 

5. Conclusion 

In our retrospective study, high histological grade and advanced disease stage are found to be adverse prognostic 
factors for survival in patients with STS. The present study does not indicate that preoperative radiotherapy has a 
positive impact on survival or disease relapse rates. Moreover, it is associated with higher wound complication 
rates than postoperative irradiation. Prospective studies are recommended to identify subset of patients who may 
get benefit from preoperative irradiation.  

References 

Atalar, H., Basarir, K., Yildiz, Y., & Saglik, Y. (2007). Prognostic factors in patients with malignant fibrous 
histiocytoma of the extremities. Acta Orthop Traumatol Turc., 41(4), 271-276. 

Brant, T. A., Parsons, J. T., Marcus, Jr. R. B., Spanier, S. S., Heare, T. C., van der Griend, R. A., ... Million, R. R. 
(1990). Preoperative irradiation for soft tissue sarcomas of the trunk and extremities in adults. Int. J. Radiat. 
Oncol. Biol. Phys., 19, 899-906. http://dx.doi.org/10.1016/0360-3016(90)90010-H 

Cany, L., Stoekle, E., Coindre, J. M., Kantor, G., Bonichon, F., & Bui, B. N. (1999). Prognostic factors in 
superficial adult soft tissue sarcomas: analysis of a series of 105 patients. J. Surg. Oncol., 71, 4-9. 
http://dx.doi.org/10.1002/(SICI)1096-9098(199905)71:1<4::AID-JSO2>3.0.CO;2-W 

Cheng, E. Y., Dusenbery, K. E., Winters, M. R., & Thompson, R. C. (1996). Soft tissue sarcomas: preoperative 
versus postoperative radiotherapy. J. Surg. Oncol., 61, 90–9. http://dx.doi.org/10.1002/(SICI)1096-9098 
(199602)61:2<90::AID-JSO2>3.0.CO;2-M 

Clark, M. A., Fisher, C., Judson, I., & Thomas, J. M. (2005). Soft-tissue sarcomas in adults. N. Engl. J. Med., 
353, 701-711. http://dx.doi.org/10.1056/NEJMra041866 

Coindre, J., Terrier, P., Binh Bui, N., Bonichon, F., Le Doussal, V., Mandard, A. M., ... Contesso, G. (1996). 
Prognostic factors in adult patients with locally controlled soft tissue sarcoma: a study of 546 patients from 
the French Federation of Cancer Centers Sarcoma Group. J. Clin. Oncol., 14, 869-77. 

Dahlberg, W. K., Little, J. B., Fletcher, J. A., et al. (1993). Radiosensitivity of human soft tissue sarcoma cell 
lines and skin fibroblasts derived from the same patients. Int. J. Radiat. Oncol. Biol. Phys., 63, 191-8. 

Eilber, F., Eckardt, J., Rosen, G., Forscher, C., Selch, M., & Fu, Y. S. (1995). Preoperative therapy for soft tissue 
sarcoma. Hematol Oncol. Clin. North Am.b, 9, 817-23. 

Fuller, B. G. (2001). The role of radiotherapy in the treatment of bone and soft-tissue sarcomas. Malawer 
Chapter 05, 15(7), 85-133. 



www.ccsenet.org/cco Cancer and Clinical Oncology Vol. 1, No. 2; 2012 

44 
 

Kiatisevi, P., Asavamongkolkul, A., Phimolsarnti, R., Waikakul, S., & Benjarassamerote, S. (2006). The 
outcomes and prognostic factors of patients with soft-sissue sarcoma. J. Med. Assoc. Thai, 89(3), 334-42. 

Mankin, H. J., & Hornicek, F. J. (2005). Diagnosis, classification, and management of soft tissue sarcomas. 
Cancer Control, 12(1), 5-21. 

O’Sullivan, B., Davis, R., Bell, R., et al. (1999). Phase III randomized trial of pre-operative versus post-operative 
radiotherapy in the curative management of extremity soft tissue sarcoma: a Canadian Sarcoma Group and 
NCI Canada Clinical Trials Group study. Proc. Am. Soc. Clin. Oncol., 18, 534a. 

O'Sullivan, B., Davis, A. M., Turcotte, R., Bell, R., Catton, C., Chabot, P., ... Zee, B. (2002). Preoperative versus 
postoperative radiotherapy in soft-tissue sarcoma of the limbs: a randomised trial. The Lancet, 359(9325), 
2235-2241. http://dx.doi.org/10.1016/S0140-6736(02)09292-9 

Pisters, P. W. T., O’Sullivan, B., & Demetri, G. D. (2000). Sarcomas of non osseous tissues. In: Bast RC Jr, Kufe 
DW, Pollock RE, et al. Cancer Medicine e.5. 5th ed. Hamilton, Ont; Lewiston, NY: Decker. 

Prendergast, B., Fiveash, J. B., Gibbs, C. P., Scarborough, M. T., & Indelicato, D. J. (2010). Radiotherapy for 
soft tissue sarcoma of the proximal lower extremity. Sarcoma, Article ID 829498, 10 pages. Published 
online 2010 October 14. http://dx.doi.org/10.1155/2010/829498 

Ramanathan, R. C., A'Hern, R., Fisher, C., & Thomas, J. M. (1999). Modified staging system for extremity soft 
tissue sarcomas. Ann Surg Oncol, 6(1), 57-69. http://dx.doi.org/10.1007/s10434-999-0057-9 

Shmookler, B., Bickels, J., Jelinek, J., Sugarbaker, P., & Malawer, M. M. (2001). Bone and soft tissue sarcomas: 
Epidemiology, radiology, pathology and fundamentals of surgical treatment. Malawer Chapter 01, 14(56), 
3. 

Sondak, V. K., & Chang, A. E. (2001). Clinical evaluation and treatment of soft tissue tumors. In: Weiss SW, 
Goldblum JR, eds. Enzinger and Weiss’s Soft Tissue Tumors. 4th ed. Philadelphia, Pa: Mosby. 

Spiro, I. J., & Suit, H. D. (1998). Role of radiation therapy in management of patients with sarcoma of soft tissue. 
American Society for Therapeutic Radiology and Oncology, 1988 Refresher Course: Sarcoma of soft tissue 
in the adult. 40th Annual Meeting. 

Sternheim, A., Bickels, J., & Malawer, M. M. (2011). Treatment of primary pleomorphic soft tissue sarcoma of 
the extremities. The Open Surgical Oncology, 3, 7-13. http://dx.doi.org/10.2174/1876504101103010007 

Stojadinovic, A., Leung, D. H., Allen, P., Lewis, J. J., Jaques, D. P., & Brennan, M. F. (2002). Primary adult soft 
tissue sarcoma: time-dependent influence of prognostic variables. J. Clin. Oncol., 20, 4344-4352. 
http://dx.doi.org/10.1200/JCO.2002.07.154 

Suit, H. D., Mankin, H. J., Wood, W. C., & Proppes, K. H. (1985). Preoperative, intraoperative, and 
postoperative radiation in the treatment of primary soft tissue sarcoma. Cancer, 55(11), 2659-2667. 
http://dx.doi.org/10.1002/1097-0142(19850601)55:11<2659::AID-CNCR2820551122>3.0.CO;2-Q 

Van Geel, A. N., Eggermont, A. M. M., Hanssens, P. E. J., & Schmitz, P. I. M. (2003). Factors influencing 
prognosis after initial inadequate excision (IIE) for soft tissue sarcoma. Sarcoma, 7(3/4), 159-165. 
http://dx.doi.org/10.1080/13577140310001650321  

Weiss, S. W., & Goldblum, J. R., eds. (2001). Enzinger and Weiss’s Soft Tissue Tumors. 4th ed. Philadelphia, Pa: 
Mosby. 

Yang, J. C., Chang, A. E., Baker A. R., et al. (1998). Randomized prospective study of the benefit of adjuvant 
radiation therapy in the treatment of soft tissue sarcomas of the extremity. Journal of Clinical Oncology, 
16(1), 197-203. 

Zagars, G. K., Ballo, M. T., Pisters, P. W. T., Pollock, R. E., Patel, S. R., & Benjamin, R. S. (2003). Preoperative 
vs. postoperative radiation therapy for soft tissue sarcoma: A retrospective comparative evaluation of 
disease outcome. International Journal of Radiation Oncology * Biology * Physics, 56(2), 482-488. 
http://dx.doi.org/10.1016/S0360-3016(02)04510-8 


