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Abstract: Background: Loco-regional surgery remains the mainstay therapy of extremity soft tissue sarcoma (ESTS) and 

provides the only chance of cure. Improvements of surgical technique, increased surgical experience, radiotherapy, adjuvant 

and neoadjuvant chemotherapy increased the survival. Aim of study: to evaluate the effect of the type of surgical intervention 

on the survival and quality of life of ESTS Patients. Methods: This is a prospective study to evaluate the impact of loco-

regional surgical control on the survival among ESTS patients attended the National Cancer Center, Hadhramout -Yemen, 

between April 2010 and October 2018. Extremity soft tissue sarcoma patients were operated either by wide-local excision with 

safety margin or amputation or disarticulation. The study population consisted of 52 patients in which males and females 

represented (53.85%) and (46.15%) respectively. The three variable methods were compared using Chi-square test. Survival 

rate was analyzed by Kaplan-Meier test. Results: Fifty two patients, 12 patients in Group I (23, 1%), 10 patients in Group II 

(19.2%) and 30 patient’s in Group III (57.7%). The mean survival in patients underwent disarticulation was (77.5) months, 

while patients who had an amputation, the survival was (45.5) months, and in wide local resection patients was (59.9) months. 

The mean overall survival was (65.9) months, P value < (0.026) which was significant. Among the 3 different types of 

management, high overall survival rate was found in patients underwent disarticulation, while overall survival rate was also 

high in patient underwent wide local excision or compartmental resection in spite of functional limb preservation and good 

quality of life. The mean overall survival rate was low in patients who had limb amputation with loss of limb function. 

Conclusion: The wide local excision or compartmental resection mandates margin-negative, accepted post-operative local 

wound complication, associated with prolonged disease-free-survival and overall survival than other methods. Must be deal 

with improve patient overall survival, decrease local recurrence and obtained best Oncological outcome by preserve function 

with good quality of life for ESTS patients who underwent wide or compartmental resection or radical limb sparing surgery.  
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1. Introduction 

The treatment of patients with soft tissue sarcomas of the 

extremities has served as a model for the development of 

treatment strategies using adjuvant therapies to preserve 

function, and patient with extremity soft tissue sarcoma still 
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need amputation in an era of the multimodality limb salvage 

or limb sparing surgery treatment for locally advanced 

extremity soft tissue sarcoma (ESTS). 

Soft-tissue sarcoma (STS) refers to as a rare and 

heterogeneous group of malignant tumors comprising more 

than 50 histological subtypes derived from connective tissues 

and other cells of mesenchymal origin. Soft tissue sarcoma 

accounts for approximately 1% of all incident malignancies 

[1].  

Extremity STS in particular accounts for approximately 

50% of all STS. Major amputation was once a mainstay of 

therapy for extremity sarcoma (ES). Wardrop published the 

first illustration of amputation for a fungating ‘‘soft cancer’’ 

in 1809. Amputations chosen judiciously are associated with 

excellent disease control and survival [2-4]. Sarcomas can be 

grossly divided into three main kinds: soft tissue sarcoma 

(STS), visceral sarcoma and bone sarcoma [5]. 

Almost 40 years ago, surgical resection was deemed as the 

only therapeutic intervention for STS which in high grade 

tumors resulted in poorer prognosis and shorter survival 

rates. Good investigative techniques, higher clinical vigilance 

with pre and post-operative radiation and chemotherapy has 

helped increase long term survival and reduced morbidity in 

patients of these rare tumors [6]. Achieve long-term survival, 

although surgery remains the mainstay of therapy for primary 

lesions [7].  

Aim of study: to evaluate the effect of the type of surgical 

intervention on survival and quality of life among patients 

with ESTS. 

2. Methods 

2.1. Study Material 

This is a prospective study which was conducted at 

Hadhramout National Cancer Center-Yemen. In this analytic 

study all patients, between April 2010 and October 2018, 

with ESTS and those who underwent wide-local excision 

with safety margin, an amputation and disarticulation were 

included. Patients were grouped, according to the type of 

operation, into three main groups, Group I, II and III, 

respectively. Group I included patients underwent 

disarticulation, group II included those who underwent an 

amputation, while Group III included patients with wide 

local excision with safety margin or compartmental resection 

as primary or as non‐primary treatment. Preoperative 

investigative studies such as computerized tomography (CT), 

magnetic resonance imaging (MRI) and true-cut biopsy 

reports were recorded. Intra-operative findings, procedure 

details and postoperative orders were recorded. Postoperative 

chemo-radiotherapy was recorded. Size and depth of the 

tumor and structures invaded or compressed by the tumor 

were assessed by radiography. Patients were consented after 

full discussion of the procedure and there needs for adjuvant 

radiotherapy or chemotherapy and follow up were 

preoperatively discussed with them. 

Those patients having malignant tumors size more than 

10cm and those that cannot get free surgical margins due to 

size, were referred to the oncologist to receive preoperative 

down staging chemo and/or radiotherapy to down stage the 

tumor. 

The follow up records were accessed from the outpatient 

department and any surgical complications were recorded up 

to 1year.  

Staging was done using clinical and radiological criteria 

taking into account the histopathological staging in follow up 

and their impact on ESTS patients survival. The need for a 

particular surgical procedure was determined according to 

clinical findings and radiological evaluation. Inoperable 

cases and tumors with clearly benign clinical and histological 

findings were excluded 

We directly evaluated impacts of quality of surgical 

interventions (disarticulation, an amputation and wide local 

excision with safety margin or compartmental radical 

resection) on survival and quality of life of ESTS patients. 

2.2. Statistical Analyses 

Variables and frequency counts and percentages for 

categorical variables were computed. Overall survival from 

advanced ESTS diagnosis was measured using the death 

information available from Hadhramout National cancer 

Registry-Yemen and survival time end points were analyzed 

using the Kaplan Meier estimates with mean survival time 

and 95% confidence intervals (CIs) i.e., means, medians, and 

standard deviations (SDs) of continuous reported in months. 

Patients alive at the end of study period were censored for 

this analysis. 

Surgical patterns and survival were assessed in the overall 

advanced ESTS population and by histological category. We 

used SPSS version 22 and managed my references by 

Mendeley Desktop version 1.19.3 ©2008-2018 Mendeley, 

Ltd. All rights reserved. 

3. Results 

Fifty two patients, males (53.85%) and females (46.15%) 

were included, Figure 1. 12 patients in Group I (23.1%), 10 

patients in Group II (19.2%) and 30 patients in Group III 

(57.7%). Table 1. Type of histopathology was recorded on 

Figure 2. Tumor size or local recurrence were the two main 

reasons for an amputation or disarticulation. 

 

Figure 1. Gender Distribution. 
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Figure 2. Tumor histological subtypes and their frequencies. 

Postoperative complications were: Wound infection 3 

(6.25%), Subcutaneous Seroma1 (2%), Bleeding / Hematoma 

(0%), Wound Dehiscence 2 (4.1%) and Flap necrosis 4 

(8.3%). 

Table 1. Type of Surgical Interventions. 

 Frequency Percent 

Valid 

Disarticulation limp 12 23.1 % 

Amputation 10 19.2 % 

wide local resection 30 57.7 % 

Total 52 100.0 

In this study 12 patients (23.1%) underwent 

disarticulation. Three and 2 patients had tumor at thigh and 

mid arm respectively, and size was more than 10cm. three 

patients did have amputation above elbow, whereas 

disarticulation from shoulder joint was performed for patients 

who had recurrence. Four patients had an amputation above 

knee, but after recurrence, we did disarticulation from Hip 

joint. Ten patients underwent amputation 8 patients above 

knee and 2 patients above elbow. Thirty patients underwent 

wide local excision and compartmental resection with free 

surgical margin (see Table 1).  

Local tumor recurrence was found in 7 patients (13.5%) 

and distant metastasis in 3 patients (6%) (see Table 2). 

Table 2. Local Tumor Recurrence& Distant Mets. 

 Frequency Percent 

 

No Tumor Recurrence 42 80.8 % 

Local Recurrence 7 13.5 % 

Distant mets 3 6 % 

Total 52 100.0 

We evaluated the types of surgical procedures in the study 

by Chi-Square and their impact on survival of ESTS patients, 

we found that 12 patient with disarticulation, two patients 

died, 10 patients with amputation, 5 of which were dead and 

30 patients with wide local excision, with 5 dead patients 

(Table 3). 

Table 3. Case Processing Summary. 

Intervention Total N N of Events 
Censored 

N Percent 

Disarticulation limb 12 2 10 83.3% 

Amputation 10 5 5 50.0% 

Wide local resection 30 5 25 83.3% 

Overall 52 12 40 76.9% 

There is statistical significant P value (0.026), the mean 

overall survival was (65.9) months. The mean survival time 

in disarticulation patients was (77.5) months, while in an 

amputated patients was (45.5) months, and finally in wide 

local resection and compartmental resection patients was 

(59.9) months (Table 4, 5) and (Figure 3), still 40 patients 

were censored and will be followed. 

Table 4. Means and Medians for Survival Time. 

Intervention 

Meana Median 

Estimate Std. Error 
95% Confidence Interval 

Estimate Std. Error 
95% Confidence Interval 

Lower Bound Upper Bound Lower Bound Upper Bound 

Disarticulation limp 77.500 .500 76.520 78.480 77.000 . . . 

Amputation 45.958 5.703 34.781 57.136 42.000 4.793 32.606 51.394 

wide local resection 59.956 3.588 52.925 66.988 . . . . 

Overall 65.988 3.360 59.403 72.573 77.000 20.709 36.411 117.589 

a. Estimation is limited to the largest survival time if it is censored. 

Table 5. Tests Comparisons of survival distributions for the different levels of Intervention. 

 Chi-Square df Sig. 

Log Rank (Mantel-Cox) 8.449 2 .015 

Breslow (Generalized Wilcoxon) 7.290 2 .026 

Tarone-Ware 8.052 2 .018 



18 Salah Ahmed Binziad et al.:  Impact of Loco-Regional Surgical Control on Survival of Extremity Soft Tissue  

Sarcoma Among Patients of Hadhramout National Cancer Center 

 

Figure 3. Survival Function. 

Overall survival on 12 disarticulation patient was minimum 17 months, maximum 79 months, overall survival in 10 patients 

who underwent amputation was minimum 19 months, maximum 65 months, and in 30 patients underwent wide local excision 

and compartmental resection was minimum 12 months, maximum 69 months and, (Table 6). 

Table 6. Survival Rate. 

Intervention ID Time Status 
Cumulative Proportion Surviving at the Time N of Remaining 

Cases 

N of Cumulative 

Events Std. Error Estimate 

Disarticulation Lip 

41 17 Censored . . 0 11 

32 25 Censored . . 0 10 

14 27 Censored . . 0 9 

19 46 Censored . . 0 8 

2 48 Censored . . 0 7 

3 48 Censored . . 0 6 

4 51 Censored . . 0 5 

43 73 Censored . . 0 4 

47 73 Censored . . 0 3 

48 76 Censored . . 0 2 

44 77 Died 0.5 0.354 1 1 

46 78 Died 0 0 2 0 

Amputation 

42 19 Died 0.9 0.095 1 9 

15 25 Died 0.8 0.126 2 8 

35 30 Died 0.7 0.145 3 7 

13 30 Censored . . 3 6 

28 38 Died 0.583 0.161 4 5 

22 39 Censored . . 4 4 

27 42 Died 0.438 0.175 5 3 

9 49 Censored . . 5 2 

45 56 Censored . . 5 1 

8 64 Censored . . 5 0 

wide local resection & 

Compartmental 

Resection 

39 12 Died 0.967 0.033 1 29 

52 12 Censored . . 1 28 

17 17 Died 0.932 0.046 2 27 

38 18 Censored . . 2 26 
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Intervention ID Time Status 
Cumulative Proportion Surviving at the Time N of Remaining 

Cases 

N of Cumulative 

Events Std. Error Estimate 

40 18 Censored . . 2 25 

37 19 Censored . . 2 24 

34 23 Censored . . 2 23 

33 29 Censored . . 2 22 

7 30 Died 0.89 0.061 3 21 

29 30 Censored . . 3 20 

31 32 Censored . . 3 19 

30 34 Censored . . 3 18 

26 37 Censored . . 3 17 

23 40 Censored . . 3 16 

50 40 Censored . . 3 15 

25 41 Censored . . 3 14 

20 42 Censored . . 3 13 

24 43 Died 0.821 0.086 4 12 

10 45 Censored . . 4 11 

36 46 Censored . . 4 10 

21 47 Censored . . 4 9 

5 48 Died 0.73 0.115 5 8 

1 50 Censored . . 5 7 

Table 6. Continue. 

Intervention ID Time Status 
Cumulative Proportion Surviving at the Time N of Remaining 

Cases 

N of Cumulative 

Events Std. Error Estimate 

wide local 

resection & 

Compartmental 

Resection 

18 57 Censored . . 5 6 

16 58 Censored . . 5 5 

11 60 Censored . . 5 4 

49 63 Censored . . 5 3 

51 63 Censored . . 5 2 

6 67 Censored . . 5 1 

12 69 Censored . . 5 0 

 

4. Discussion 

The heterogeneity of sarcomas with regard to molecular 

genesis, histology, clinical characteristics, and response to 

treatment makes management of these rare yet diverse 

neoplasms particularly challenging [8]. Surgical resection 

remains the cornerstone of therapy for localized disease and 

achieves a five-year overall survival around 75% and a local 

recurrence rate as low as 10% in the best series [9].  

The quality of surgery directly impacts the final prognosis of 

ESTS patients [10]. En-bloc wide soft part resection (158 cases) 

yielded five and ten year survival rates of 63% and 50%. 

Amputation or major disarticulation (139 cases) gave 

corresponding survival rates of 45% and 29% [11]. In the era of 

multimodality therapy, radical resection of extremity tumors has 

been replaced by conservative surgical techniques that aim to 

preserve limb function. An example of this paradigm shift is 

seen with the management of soft-tissue sarcomas of the 

extremities. Thirty years ago, amputation was the primary 

treatment for nearly 50% of extremity sarcomas [12].  

In our study male patients more than female patients with 

mean age of 42.3 years ± 16.633, while malignant fibrosarcoma 

was the predominant subtype of tumor encountered (59.62%). 

While we used Kaplan–Meier curves to illustrate the impact of 

surgical intervention on survival patterns observed in our patient 

population, the result was statically and clinical significant with 

P value (0.026). We found the mean overall survival in patients 

with limb disarticulation in 12 patients was (77.5) months, 

compared with (59.9) months was the mean overall survival of 

30 patients underwent wide-local excision and compartmental 

resection, while the mean overall survival was (45.9) months in 

10 amputated patients. We found The quality of life and function 

preservation was better in patient underwent compartmental 

resection and wide local excision than patients underwent 

amputation and disarticulation and in comparable the impact of 

overall survival among 3 types of surgical interventions, we 

found that disarticulation and wide local excision give best 

overall survival rate than amputation. In Henry G. et al, study 

the Three-year overall survival (OS) was 50.3% following 

curative amputation, with a median survival of 41 months, and 

median OS following palliative amputation was 6 months. The 

rates of systemic relapse and disease-specific survival were 

poorer following amputation compared with limb-conserving 

surgery, however mode of surgery (amputation vs. limb 

conservation) was only prognostic for OS [13].  

Wide or radical limb-sparing, function-preserving 

surgery with negative margins is the standard of care for 

ESTS. Amputation is occasionally the only option (poor 

function, fungating tumor, fracture, field defect, 

neurovascular compromise), but given the similar OS rates 
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after limb-sparing plus external beam radiation therapy 

(EBRT) versus amputation, it should not be considered 

routinely [14]. 

5. Conclusions 

In summary must deal with improve patient overall 

survival, decrease local recurrence and obtained best 

oncological outcome and preserve function with good quality 

of life for ESTS patients who underwent wide or 

compartmental resection or radical limb sparing. An 

amputation must be limited for large tumor size , neural 

invasion. Select proper interventions need to be decided in a 

multidisciplinary sarcoma team meeting which treatment 

suits best for each individual patient. 
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