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Abstract
Background: Soft tissue sarcoma (STS) is a rare (1%) and heterogenous group of mesenchymal malignancies. 
In most of the cases (60%), it affects the extremities. Surgery is established as the mainstay of treatment, which 
is often complicated by local recurrence in 10-20% of the patients. This number is relatively high in a densely 
populated country like ours. To address this issue, extensive knowledge about the prognostic factors for local 
recurrence is necessary, which is unfortunately scarce for our population due to the need for more data in the 
literature. So, we aim to evaluate the impact of prognostic factors on local recurrence for better management 
and improved local recurrence-free survival of our patients.
Aim of the study:  To evaluate the prognostic factors associated with local recurrence of extremity soft tissue 
sarcoma presenting at NICR&H. 
Methods: It was a cross-sectional study conducted among 70 patients presented with local recurrence of 
extremity soft tissue sarcoma at the Department of Surgical Oncology in NICR&H from January 2021 to 
December 2021. Multiple clinicopathological and treatment-related prognostic factors were analyzed along 
with margin status and local recurrence using univariate and multivariate analysis.
Result: Among the 70 patients, the majority (71.4%) were below 50 years having a recurrence at the lower 
limb (67.15%). Pre-operative tissue diagnosis was done in only 18 (26%) patients. Forty-five of our patients 
(64%) underwent unplanned excision, with a significant relation (p=.03) with local recurrence. The mean time 
to recurrence was 13.54±6.93 months. Multiple recurrences were present in 21 (30%) patients. Fibrosarcoma 
(18.57%) was the most common histopathology, followed by UPS (17.14%) and Synovial Sarcoma (14.29%). 
Adjuvant Chemotherapy (p=.004) and Radiotherapy (p=0.017) were significantly related to local recurrence. 
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1. Introduction

Soft-tissue sarcomas (STS) form a large and 
heterogeneous group of mesenchymal extra-skeletal 
malignancies that account for <1% of all malignant 
tumours in the general population with an annual 
age-adjusted incidence of 2 per 100,000 (1% of adult 
solid neoplasms and 7% of pediatric solid neoplasms) 
[1]. STS can develop virtually anywhere in the body; 
however, most tumours originate in an extremity 
(59%), the trunk (19%), the retroperitoneum (15%), 
or the head and neck (9%) [2]. 

Rhabdomyosarcoma is the most common STS in 
children, whereas undifferentiated pleomorphic 
sarcoma is the most common in adults [3]. Despite 
the variety of histologic subtypes of around 50 types 
[4], soft tissue sarcomas are grouped at the clinical 
level because of parameters such as location, growth 
pattern and likelihood of recurrence, patient age, 
metastases, therapy, and prognosis [5]. 

Patients with STS are at significant risk of local 
recurrence and lung metastasis. Locally recurrent 
disease is defined as a tumour at a site previously 
treated for an extremity STS more than 3 months 
after initial local therapy [6]. Local recurrence rates 
are reportedly 80-90% when simple resection is 
performed with inadequate or positive margins [7]. 

Before the advent of combined modality treatment, 
local recurrence rates as high as 40- 60% were reported 
[6]. However, with sophisticated imaging modalities, 
adjuvant radiotherapy, and appropriate limb salvage 
techniques, postoperative local recurrence rates of 
soft tissue sarcomas have improved from 7- 15% 
[8]. Surgical margin, size, grade, tumour histology, 
location, and the presence or absence of adjuvant 
therapy are known risk factors for local recurrence 

[9,10]. It is also reported that surgical margin and 
tumour location are risk factors for local recurrence in 
patients with soft tissue sarcomas. Moreover, patients 
with local recurrences are reportedly predisposed to 
future recurrences [11], which are difficult to treat and 
have higher amputation rates during surgical resection 
than those with primary tumours [12]. 

When these lesions are diagnosed and biopsied in an 
institution other than a referral centre, errors (such as 
incomplete or inadequate excision) may occur because 
of unfamiliarity with this disease, and alterations in 
the treatment plan are often required. The rate of such 
unplanned excision being referred to specialist centres 
can be up to 52% [13]. 

Initial inadequate surgical treatment results in more 
extensive surgery involving free-tissue transfers and 
sometimes amputation at the time of definitive care. 
The major therapeutic goals are long-term survival, 
avoidance of local recurrence, maximizing function 
and minimizing morbidity. Landmark trials conducted 
in the 1970s and 1980s at the National Cancer Institute 
showed equivalent survival outcomes between limb 
amputation and limb-sparing surgery combined with 
radiotherapy (RT) [14]. 

Amputation was common in the past, whereas current 
clinical practice entails limb-sparing resections 
in the majority of patients without compromising 
survival[15]. 

Adjuvant radiotherapy and chemotherapy (for 
metastatic disease) may also have a role in the treatment 
of selected patients [16]. Due to their heterogeneous 
nature and rarity, most clinicians and pathologists 
have limited experience in the diagnosis and complex 
multimodality treatment of these lesions in developing 
countries [17]. However, despite apparently complete 

In association with margin status, tumour size, type of surgery, and pre-operative tissue diagnosis were 
statistically significant prognostic factors. Multivariate Cox regression analysis showed Marginal status, 
adjunct Chemotherapy, and Radiotherapy as the statistically significant prognostic factors. Moreover, survival 
analysis showed that those with a non-involved margin have better local recurrence-free survival.
Conclusion: The study result suggests that not all the prognostic factors for local recurrence of extremity STS 
are significant for our population. Tumour size, adjuvant Chemotherapy, adjuvant Radiotherapy, pre-operative 
tissue diagnosis, type of surgery and margin status are the most significant prognostic factors. Addressing 
these factors in our patients will undoubtedly improve the current scenario with local recurrence. Further 
large-scale study and long-term follow-up will be required to validate these findings.
Keywords: Evaluation, Prognostic Factors, Local Recurrence, SoftTissue Sarcoma, Observational Study, and 
Tertiary Care.
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resections, one-third of patients with extremity STS 
suffer recurrence, typically within two years [18]. 
Several risk factors associated with recurrence have 
repeatedly been reported in the literature, including 
histologic subtype, tumour location, size, depth, 
grade, and surgical margin [19]. Treatment of STS 
should be centralized in tertiary centres with devoted 
multidisciplinary teams comprising oncologists, 
orthopaedic surgeons, radiologists and pathologists, 
and patients should be referred prior to any biopsy or 
excision. 

Sarcomas generally have a poor prognosis, with a 
five-year overall survival rate hovering around 36%-
58% [20]. Overall survival is impacted by various 
prognostic factors that include histologic subtype, 
grade, and completeness of tumour resection. Since 
surgical resection is the mainstay of management, 
different patterns of resection, including the 
employment of complex compartmental resection, 
are often required and are associated with varying 
complication rates and postoperative outcomes. 

Due to the paucity of data elucidating the outcomes 
of extremity soft tissue sarcoma (eSTS) in developing 
nations such as Bangladesh, there is an unmet need 
to analyze these parameters as they pertain to the 
recurrence of eSTS. The aim of the present study, 
therefore, is to delineate these demographics and 
surgical and tumour-related parameters that contribute 
to local recurrence so that we can specifically address 
those factors significant for our population.

2. Methodology and Materials

The cross-sectional observational study was 
undertaken on the patients diagnosed with recurrent 
extremity soft tissue sarcoma presenting at the 
OPD or indoor unit of the Department of Surgical, 
Medical or Radiation Oncology, NICR&H, Dhaka 
from the period of January 2021 to December 2021 
with approval by the Institutional Ethical Review 
Committee (ERC). 
All the patients who presented with recurrence 
of extremity soft tissue sarcoma were taken into 
consideration for further scrutiny. 
Previous valid documents like preoperative 
diagnosis or imaging, operative notes, post-operative 
histopathology reports and imaging documents were 
reviewed, then the patients were clinically examined 
and assessed for distant metastasis, and lastly, they 
were selected for the study according to eligibility 

criteria. Among the 117 patients, a total of 70 patients 
were finalized to participate in the study depending 
on inclusion and exclusion criteria. 
•	 Inclusion Criteria:
•	 Any patient diagnosed with recurrent soft tissue
•	 sarcoma of the extremities after 6 months of initial  

local therapy.
•	 It was diagnosed as a case of recurrent extremity 

sarcoma by a multidisciplinary tumour board at 
NICR&H.

•	 Exclusion Criteria:
•	 Patients with non-sarcoma pathology, as well 

as patients with solitary fibrous tumours or with 
uncertain malignancy in the extremity.

•	 Patients with distant metastasis.
•	 Patients need valid documents or records.
•	 Patients and or attendants are unwilling to give 

consent.
All patients were informed vividly regarding the 
study procedure, and informed written consent was 
obtained. The patient’s demographic characteristics, 
preoperative investigation findings, and operative and 
histopathological details were recorded in the data 
collection sheet. 
The demographic data variables for analysis include 
age, gender, occupation and area. Age was grouped 
as above and below 50 years for analysis [21]. After 
taking history, conducting clinical examinations, and 
conducting relevant investigations, tumour staging 
at presentation was recorded in the data collection 
form. 
Their previous valid clinical notes, imaging data and 
histopathological reports after excision were analyzed 
for tumour characteristics associated with recurrence, 
e.g., tumour size (T), nodal status (N), histological 
Type, grading (G) according to the FLNCC and 
margin status. Then, 
Staging was done accordingly. Tumor size was 
grouped as >10cm or < 10 cm for analysis. Grading 
was grouped as Low grade (G1) or High grade (G2 
and G3) according to the AJCC staging system [20]. 
Margin was grouped as involved or not involved. 
Previous operative notes were evaluated for variables 
associated with surgery, e.g., Type of surgery, and 
comments on Type of resection (R) were recorded. 
Time to recurrence at the presentation from the last 
definitive treatment was recorded from hospital 
documents, and a history of multiple recurrences was 
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noted in the datasheet. Then, patients were grouped 
depending on whether they received adjuvant 
chemotherapy, radiotherapy, or both. All the recorded 
data were then preserved for processing.
3. Data Processing and Analysis

Data was collected, compiled, and edited before 
being input into a customized app via Google Forms 
and App Sheets. The information was then transferred 
to Excel and converted into an SPSS file for analysis 
using SPSS version 25. 

Results were presented in tables and graphs with 
clear descriptions. Continuous data was expressed 
as mean±SD and categorical data as frequency 
and percentage. Statistical tests such as chi-square 
and independent paired t-tests were employed for 
comparisons. 
Significance was determined at p<.05 with a 95% 
confidence interval. Event survival (recurrence) 
was depicted using a Kaplan-Meir curve, and Cox 
regression analysis was conducted for multivariate 
analysis of significant factors.
4. Result

A total of 70 patients with recurrent sarcoma of the 
extremities were enrolled on the study. The results are 
shown in the following tables and figures. Out of 70 
patients, 50(71.4%) were above 50 years, 40(52.1%) 
were males, and 30(47.9%) were females, with a 
male-female ratio of 1.33:1. And among the males, 
17(42.5%) were Farmers in Occupation. Around half 
of the patients were taking tobacco (52.86%), and 
most of them (58.57%) lived in rural areas (Table 1). 
According to Clinical presentation, 47(67.15%) 
patients presented with lower limb recurrence, and 
among them, the thigh is the highest (43%) according 
to location. Most of the patients presented with a 
lump (78%), pain (38.57%) and weakness (4.2%) 

(Table 2). Moreover, among them, 50% (n=9) of 
patients underwent FNAC as their tissue diagnostic 
investigation (Figure 1). Almost 70% of the patients 
did not undergo any IHC during management, and only 
1(1%) patient underwent preoperative IHC, and the 
rest, 20(29%) of the patients, had post-operative IHC 
examination (Figure 2). As for surgical procedures, 
only 18(26%) patients underwent wide excision, 
and the rest were either Unplanned (34%) or Simple 
Excision (40%). 
We consider wide local excision and simple excision 
with preoperative tissue diagnosis as planned surgery; 
the rest are considered Unplanned Surgery (Figure3). 
According to type of surgery and its association with 
time to recurrence, there is a significant (p=.038) 
difference between planned and unplanned d surgery 
in locally recurrent soft tissue sarcoma patients 
(Table3). 
Only 30% of patients had multiple recurrences 
previously (Figure 4). Adjuvant Chemotherapy (CT) 
and Radiotherapy (RT) were received by 26(37%) 
and 4(5.7%) patients, respectively. The majority of 
the patients had not received adjuvant CT and RT, 
and it had a statistically significant impact on local 
recurrence (Table 4). 
According to Histopathology, Fibrosarcoma, 
undifferentiated pleomorphic sarcoma, and synovial 
sarcoma were the most common histology, comprising 
about 18%, 17% and 14% of the total samples 
(Table5). 
From Cox multivariant regression survival analysis 
with time to recurrence, we can see that adjuvant CT, 
RT and Margin status are the statistically significant 
factors associated with Local Recurrence (Table 8). 
Kaplan Meier curve of time to an event (Local 
Recurrence) was used to show the local recurrence-
free survival depending on margin status, and it is 
seen that those with a non-involved margin have 
better recurrence-free survival (p=005) in comparison 
to those with involved margin (Figure 5).

Table 1. Distribution of patients according to demographic characteristics (N=70).

Variable Frequency (n) Percentage (%) P value

Age

<50 50 71.4
0.94

>50 20 28.6

Gender

Male 40 52.1
0.85

Female 30 47.9
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Table 2. Distribution of patients according to disease presentation (N=70).

Variable Frequency (n) Percentage (%)
Side
Right 44 62.86
Left 26 37.14
Limb
Upper 23 32.85
Lower 47 67.15
Site
Thigh 30 45.86

Shoulder 13 18.57

Leg 11 15.71
Gluteal 6 8.57
Forearm 5 7.14
Arm 5 7.14
Presentation

Lump 55 78.57

Pain 27 38.57

Weight loss 1 1.4

Weakness 3 4.2

Occupation
Housewife 23 32.9

-

Farmer 17 24.3
Student 11 15.7

Service Holder 9 12.9
Businessman 9 12.9

Teacher 1 1.4
Tobacco Taking

Yes 37 52.86
0.63

No 33 47.14
Area

Urban 29 41.43
0.65

Rural 41 58.57

Figure 1. Distribution of patients according to biopsy method (N=18).
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Figure 2. Distribution of Patients According to timing of IHC (N=70).

Figure 3. Distribution of patients according to surgical procedure (N=70).

Table 3. Distribution of patients according to type of Surgery (N=70).

Variable Frequency (n) Percentage (%) Recurrence Time 
(Mean ±SD)

P value

Type of Surgery

Planned 25 36 15.84±8.2
0.038

Unplanned 45 64 12.27±5.8

Figure 4. Distribution of patients according to time of recurrence (N=70).
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Table 4. Distribution of patients according to adjuvant therapy (N=70).

Variable Frequency (n) Percentage (%) P value
Chemotherapy

Yes 26 37
0.004

No 44 63
Radiotherapy

Yes 4 5.7
0.017

No 66 94.3
CT+RT

Yes 3 4.3
0.007

No 67 95.7

Table 5. Distribution of patients according to Histopathology (N=70).

Variable Frequency (n) Percentage (%)
Histopathology

Fibrosarcoma 13 18.57
UPS 12 17.14
Synovial sarcoma 10 14.29
Liposarcoma 9 12.86
Spindle Cell Sarcoma 8 11.43
MPNST 6 8.57
Rhabdomyosarcoma 4 5.71
Epithelioid Sarcoma 3 4.29
Ewing’s sarcoma 2 2.86
Leiomyosarcoma 2 2.86
DFSP 1 1.43

Table 6. Distribution according to histopathological characteristics (N=70).

Variable Frequency (n) Percentage (%) P value

Size
<10 51 72.9

0.022
>10 19 27.1

T Stage
T1 9 12.86

0.022
T2 42 60
T3 17 24.29
T4 2 2.86
N Stage
N0 70 100
N1 0 0
Grade

GX 16 22.9
0.6Low Grade 16 22.9

High Grade 38 54.3
Staging
Stage I 32 45.7

0.288Stage II 5 7.1

Stage III 33 47.1
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Margin

Involved 47 67.14
0.008

Not Involved 23 32.86

Table 7. Association of factors with margin status (N=70).

Variables

Margin Status
Total

P valueInvolved (N=47) Not involved (N=23)

n % n % n %

Age Group

<55 40 57.1 17 24.3 57 81.4
0.258

>55 7 10 6 8.6 13 18.6
Limb
Upper 16 22.9 7 10 23 32.9

0.763
Lower 31 44.3 16 22.9 47 67.1

Tobacco Taker

Yes 26 37.1 11 15.7 37 52.9
0.555

No 21 30 12 17.1 33 47.1

Pre-OP Tissue Dx

Yes 8 11.4 10 14.3 18 25.7
0.017

No 39 55.7 13 18.6 52 74.3
Surgery Type
Planned 12 17.1 13 18.6 25 35.7

0.011
Unplanned 35 50 10 14.3 45 64.3

Tumour Size

<10 38 54.3 13 18.6 51 72.9
0.032

>10 9 12.9 10 14.3 19 27.1

Table 8. Multivariate Cox Analysis for LRFS.

Factors
LRFS

P value
Hazard Ratio (95% CI)

Age 0.992(.974-1.011) 0.409

Anatomical Site 0.896(.512-1.567) 0.7

Pre op tissue Dx 0.385(.123-1.210) 0.102

Type of Surgery 1.981(.660-5.948) 0.223

Previous Recurrence 0.771 (.432-1.377) 0.38

Adjuvant CT 2.782(1.523-5.082) 0.001

RT 3.420(1.056-11.077) 0.04

Tumour Size 0.966(.531-1.759) 0.91

Margin Status 0.27(.133-.547) 0
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5. Discussion
The purpose of this observational study is to evaluate 
the prognostic factors associated with local recurrence 
of STS, to find out their statistical significance in the 
context of our population and to compare them with 
the literature data from other populations. STSs are a 
rare and heterogeneous group of malignant tumours 
arising from the mesenchymal tissue. 
As per cancer statistics in the United States, the 
incidence of STSs is approximately 1%, whereas 
incidence data on STSs in Bangladesh are unknown 
as studies are limited and there is no updated registry 
with patient follow-up [3]. STS incidence increases 
with age, with the reported median age in Western 
literature falling in the sixth decade [22]. In our study, 
the median age is 40 years, which is comparable to 
that of other studies from different parts of India, 
which is 45 years. 
The median age in the Indian subcontinent is a decade 
earlier than that in the developed countries. This early 
occurrence may be due to differing age spectrums of the 
population in developed countries and Bangladesh, as 
a significant proportion of the Bangladeshi population 
is young. A slight male preponderance with a male-
to-female ratio of 1.3:1, similar to other studies, is 
reported, which is 1.4:1 [23]. 
Occupational factors such as job type, industry, 
and exposure to chemicals such as herbicides and 
chlorophenols have been suggested as risk factors for 
sarcomas [24]. The AGRICAN cohort is a prospective 
study of 181,842 individuals enrolled in 2005-2007, 
where the risk of sarcomas was increased in several 
farming activities due to benzene derivatives [25]. 
STS can occur throughout the body; however, the 
majority (60%) occur in the extremities [26]. With 
reason unexplained, the lower limb is a more preferred 

site of occurrence, with an incidence of almost 72%. 
Probably, the large bulk of soft tissue in the thigh and 
leg compartments is the reason [27]. In our study, the 
lower limb consists of almost 68% of all recurrence, 
which is similar to the previous studies. In this study, 
nearly 65% of the patients underwent an unplanned 
excision. 
This finding is higher than other studies, which 
range from 14.7% to 53% [28]. It is also higher than 
the findings from a study in the Indian context by 
Tiwari et al which is 41% [21]. Our finding is also 
statistically significant (p=.038), which implies that 
it is responsible for the higher rate of recurrence in 
our population. The average time to recurrence after 
initial surgical management is 22 months (range, 2-75 
months), according to the literature [29]. 
However, in our study, it is 13.54±6.93 months, which 
is shorter than average. Incomplete treatment and lack 
of initial proper management may explain our shorter 
recurrence-free interval. Adjuvant Chemotherapy 
(CT) and Radiotherapy (RT) were received by 
26(37%) and 4(5.7%) patients, respectively. The 
majority of the patients had not received adjuvant CT 
and RT, and it had a statistically significant impact on 
local recurrence. 
This finding is consistent with other relevant 
studies by various authors [30,31]. Radiotherapy or 
chemotherapy in a perioperative setting improves 
outcomes in tumours of size ≥5cm, deep-seated, or 
high grade [32]. Preoperative therapy is associated 
with increased ease of resection, decreased local 
recurrence, reduced late toxicity, and a trend toward 
improved survival outcomes [33].  Most studies [34], 
like ours, found that radiotherapy reduces the LR rate; 
however, the characteristics of tumours for which 
radiotherapy is beneficial vary. Kaytan et al. reported 

Figure 5. Kaplan Meier Curve for Local recurrence free Survival analysis (N=70).
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an effect only in high-grade tumours, while Jebsen 
et al. reported effects in low-grade tumours also 
[35,36]. In our study, Fibrosarcoma, undifferentiated 
pleomorphic sarcoma and synovial sarcoma were the 
most common histology, comprising about 18%, 17% 
and 14% of the total samples. 
However, our result is different from that of the Indian 
counterpart, which may be due to the lack of IHC 
diagnosis. With standardization of diagnostic criteria 
and extended immunohistochemistry, some of the 
undifferentiated pleomorphic sarcomas and all of the 
spindle cell sarcomas can be reclassified into specific 
subtypes. We did not find any significant difference 
in the oncological outcome among the more common 
histopathological varieties. The prognostic impact 
for local recurrence is still controversial, with some 
larger studies reporting an impact, while others report 
no impact [37,38,39]. 
Most studies analyze tumour size as a categorical 
variable, often with different cutoff values, which 
might explain the difference in impact on local 
recurrence. This is supported by Zagars et al., who 
report that there is a significant impact on Local 
recurrence when 5 cm is used as a cutoff value but not 
when 10 cm is used [40]. However, interestingly, the 
cutoff value in our population is 10 cm instead of 5 
cm, which is consistent with a similar study by Tiwari 
et al. from India [21]. 
More than half of our patients (60%) had tumours of 5 to 
10 cm (T2), reflecting a delay in referral and healthcare-
seeking behaviour of our patients as compared to the 
Western population [1]. It was interesting to note that 
in our study, a cutoff of 10 cm tumour size showed a 
significant difference in oncological outcome, which 
is local recurrence (p=.022). While that of 5 cm did 
not do so. All this leads us to believe that tumour size 
subgrouping beyond 5 cm is important to define high-
risk groups and support our results seen with tumour 
sizes more than 10 cm. 
The histological grade is, along with tumour size and 
surgical margin, the most well-established prognostic 
factor. The overall purpose of grading systems is, 
based on the histological parameters, to evaluate the 
degree of malignancy and thus identify patients at 
greater risk of local recurrence. Even though different 
factors and different cutoff values are used in the 
different grading systems, all systems have proven to 
correlate with the risk of local recurrence in patients 
[41]. In our study, we could not find a significant 
relationship between low and high grades of sarcoma 
and recurrence. This may be due to the fact that a 

large portion of our samples (23%) had GX grading, 
which, if properly identified, could have an impact on 
statistical significance. 
Patients with involved surgical margins are 
statistically significant for local recurrence (p=.001) 
in our study. Moreover, those with a non-involved 
margin have a better local recurrence-free survival 
(p= .005). This was consistent with the study of Liu et 
al. and Stefanovski et al., which said that the surgical 
margin can be a predictive factor for recurrence 
[19,42]. If the distance of the surgical margin free 
from the tumour is greater, the recurrence rate will be 
lower. This might happen because patients with high 
stage have a higher risk of their surgery not obtaining 
the tumour-free edge of the incision. Positive surgical 
margins are a strong prognostic factor of LR in patients 
with STS in extremities. 
The minimum margin distance required to reduce 
the risk of LR of high-grade STS is still debatable 
[43]. Liu et al. had previously identified a 10 mm 
margin to be an oncologically safe margin [19]. A 
recommendation from NCCN stated that adjuvant 
radiotherapy was given to patients with soft tissue 
sarcomas with resection of less than 1 cm from the 
tumour since the minimum margin spacing needed 
to reduce the risk of LR of high-grade soft-tissue 
sarcoma remains undefined [4].
Limitations of the study:This study has several 
limitations. Firstly, this study has a relatively small 
sample size. Secondly, this is a cross-sectional 
observational study with a minimum follow-up of one 
year. We are aware that the recurrence would occur in 
the first 2-5 years. Unfortunately, a large number of 
patients fail to comply with the follow-up program. 
For instance, some preferred to discontinue the 
treatment and prefer alternative non-medical 
treatment. Thirdly, it is a single-centre study, which 
might be subjected to bias. To improve the outcome 
of the study, a multi-centre study with a prospective 
design and a larger sample size should be conducted. 
Lastly, due to the pandemic, many patients could not 
come for follow-up or timely treatment, which might 
have affected the results.
6. Conclusion 
This study investigates local recurrence in extremity 
soft tissue sarcomas (STS) and identifies unique 
prognostic factors in the population. Notably, 
individuals under 50 years old are more affected, 
with no significant link to tobacco use. Recurrence 
often occurs in the lower limb, especially the thigh, 
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and is associated with unplanned excisions and lack 
of pre-operative tissue diagnosis. Adjuvant therapy, 
including radiotherapy and chemotherapy, plays a 
crucial role in preventing recurrence, but awareness 
is lacking. Tumor size correlates with margin 
involvement, impacting recurrence. The population 
exhibits a shorter time to recurrence, emphasizing the 
need for rigorous follow-up and education on timely 
adjuvant therapies. The study recommends a large-
scale case-control study to address critical prognostic 
factors.
7. References
1. Smolle C, Cambiaso-Daniel J, Forbes AA, Wurzer 

P, Hundeshagen G, Branski LK, Huss F, Kamolz LP. 
Recent trends in burn epidemiology worldwide: a 
systematic review. Burns. 2017 Mar 1;43(2):249-57.

2. Stahl EA, Breen G, Forstner AJ, McQuillin A, Ripke 
S, Trubetskoy V, Mattheisen M, Wang Y, Coleman JR, 
Gaspar HA, De Leeuw CA. Genome-wide association 
study identifies 30 loci associated with bipolar 
disorder. Nature genetics. 2019 May;51(5):793-803.

3. Von Mehren M, Randall RL, Benjamin RS, Boles 
S, Bui MM, Ganjoo KN, George S, Gonzalez RJ, 
Heslin MJ, Kane JM, Keedy V. Soft tissue sarcoma, 
version 2.2018, NCCN clinical practice guidelines 
in oncology. Journal of the National Comprehensive 
Cancer Network. 2018 May 1;16(5):536-63.

4. Hosseinnezhad S, Hung AM, Mousavi M, Sharma 
BK, Fini E. Resistance mechanisms of biomodified 
binders against ultraviolet exposure. ACS Sustainable 
Chemistry & Engineering. 2020 Feb 5;8(6):2390-8.

5. Vezeridis MP, Moore R, Karakousis CP. Metastatic 
patterns in soft-tissue sarcomas. Archives of Surgery. 
1983 Aug 1;118(8):915-8

6. Midis GP, Pollock RE, Chen NP, Feig BW, Murphy 
A, Pollack A, Pisters PW. Locally recurrent soft 
tissue sarcoma of the extremities. Surgery. 1998 Jun 
1;123(6):666-71.

7. Toju H, Peay KG, Yamamichi M, Narisawa K, Hiruma 
K, Naito K, Fukuda S, Ushio M, Nakaoka S, Onoda 
Y, Yoshida K. Core microbiomes for sustainable 
agroecosystems. Nature plants. 2018 May;4(5):247-
57.

8. Eilber FC, Brennan MF, Riedel E, Alektiar KM, 
Antonescu CR, Singer S. Prognostic factors for 
survival in patients with locally recurrent extremity 
soft tissue sarcomas. Annals of surgical oncology. 
2005 Mar;12:228-36.

9. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson 
MH, Abboud PA, Rubin HR. Why don’t physicians 
follow clinical practice guidelines?: A framework for 
improvement. Jama. 1999 Oct 20;282(15):1458-65

10. Serpell MG, Millar FA, Thomson MF. Comparison 
of lumbar plexus block versus conventional opioid 
analgesia after total knee replacement. Anaesthesia. 
1991 Apr;46(4):275-7.

11. Demetri GD, Benjamin RS, Blanke CD, Blay JY, 
Casali P, Choi H, Corless CL, Debiec-Rychter M, 
DeMatteo RP, Ettinger DS, Fisher GA. NCCN 
Task Force report: management of patients with 
gastrointestinal stromal tumor (GIST)—update of 
the NCCN clinical practice guidelines. Journal of the 
National Comprehensive Cancer Network. 2007 May 
1;5(S2):S-1.

12. Serpell MG, Millar FA, Thomson MF. Comparison 
of lumbar plexus block versus conventional opioid 
analgesia after total knee replacement. Anaesthesia. 
1991 Apr;46(4):275-7.

13. Manoso MW, Frassica DA, Deune EG, Frassica FJ. 
Outcomes of re‐excision after unplanned excisions of 
soft‐tissue sarcomas. Journal of Surgical Oncology. 
2005 Sep 1;91(3):153-8.

14. Mullen AR, Wheaton WW, Jin ES, Chen PH, Sullivan 
LB, Cheng T, Yang Y, Linehan WM, Chandel NS, 
DeBerardinis RJ. Reductive carboxylation supports 
growth in tumour cells with defective mitochondria. 
Nature. 2012 Jan 19;481(7381):385-8.

15. Willeumier JJ, van der Hoeven NM, Bollen L, Willems 
LN, Fiocco M, van der Linden YM, Dijkstra PD. 
Epidermal growth factor receptor mutations should 
be considered as a prognostic factor for survival of 
patients with pathological fractures or painful bone 
metastases from non-small cell lung cancer. The Bone 
& Joint Journal. 2017 Apr 1;99(4):516-21.

16. Roeder F, Krempien R. Intraoperative radiation 
therapy (IORT) in soft-tissue sarcoma. Radiation 
Oncology. 2017 Dec;12:1-3.

17. Bajpai G, Schneider C, Wong N, Bredemeyer A, 
Hulsmans M, Nahrendorf M, Epelman S, Kreisel D, 
Liu Y, Itoh A, Shankar TS. The human heart contains 
distinct macrophage subsets with divergent origins and 
functions. Nature medicine. 2018 Aug;24(8):1234-
45.

18. Groves RM, Singer E, Corning A. Leverage-saliency 
theory of survey participation: Description and an 
illustration. The Public Opinion Quarterly. 2000 Oct 
1;64(3):299-308.

19. Liu E, Yan C, Mei X, He W, Bing SH, Ding L, Liu Q, 
Liu S, Fan T. Long-term effect of chemical fertilizer, 
straw, and manure on soil chemical and biological 
properties in northwest China. Geoderma. 2010 Sep 
15;158(3-4):173-80.

20. Bruusgaard JC, Johansen IB, Egner IM, Rana ZA, 
Gundersen K. Myonuclei acquired by overload 
exercise precede hypertrophy and are not lost on 



12

Evaluation of Prognostic Factors for Local Recurrence of Extremity Soft Tissue Sarcoma: Observational Study in a Tertiary Care 
Hospital

                        Archives of Oncology and Cancer Therapy V4. I1.2024 

detraining. Proceedings of the National Academy of 
Sciences. 2010 Aug 24;107(34):15111-6.

21. Tiwari B, Sellamuthu B, Ouarda Y, Drogui P, Tyagi 
RD, Buelna G. Review on fate and mechanism of 
removal of pharmaceutical pollutants from wastewater 
using biological approach. Bioresource technology. 
2017 Jan 1;224:1-2.

22. López-Escribano C, Valverde-Montesino S, García-
Ortega V. The impact of e-book reading on young 
children’s emergent literacy skills: An analytical review. 
International Journal of Environmental Research and 
Public Health. 2021 Jun 16;18(12):6510.

23. Kaur P, Potluri V, Ahuja VK, Naveenkumar CN, 
Krishnamurthy RV, Gangadharaiah ST, Shivarudraiah 
P, Eswaran S, Nirmal CR, Mahizhaveni B, Dusthackeer 
A. A multi-targeting pre-clinical candidate against 
drug-resistant tuberculosis. Tuberculosis. 2021 Jul 
1;129:102104.

24. Thompson MG, Burgess JL, Naleway AL, Tyner HL, 
Yoon SK, Meece J, Olsho LE, Caban-Martinez AJ, 
Fowlkes A, Lutrick K, Kuntz JL. Interim estimates 
of vaccine effectiveness of BNT162b2 and mRNA-
1273 COVID-19 vaccines in preventing SARS-
CoV-2 infection among health care personnel, 
first responders, and other essential and frontline 
workers—eight US locations, December 2020–March 
2021. Morbidity and Mortality Weekly Report. 2021 
Apr 4;70(13):495.

25. Gabanyi I, Lepousez G, Wheeler R, Vieites-
Prado A, Nissant A, Chevalier G, Wagner S, 
Moigneu C, Dulauroy S, Hicham S, Polomack 
B. Bacterial sensing via neuronal Nod2 regulates 
appetite and body temperature. Science. 2022 Apr 
15;376(6590):eabj3986.

26. Chou CC, Chen YC. Development and seismic 
performance of steel dual-core self-centering braces. 
In15th world conference on Earthquake Engineering 
2012 Sep (pp. 24-28).

27. Bansal A, Simon MC. Glutathione metabolism in 
cancer progression and treatment resistance. Journal 
of Cell Biology. 2018 Jul 2;217(7):2291-8.

28. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray 
F, Jemal A, Yu XQ, He J. Cancer statistics in China, 
2015. CA: a cancer journal for clinicians. 2016 
Mar;66(2):115-32.

29. Tavasoli A, Trépanier M, Dalai AK, Abatzoglou N. 
Effects of confinement in carbon nanotubes on the 
activity, selectivity, and lifetime of Fischer− Tropsch 
Co/carbon nanotube catalysts. Journal of Chemical & 
Engineering Data. 2010 Aug 12;55(8):2757-63.

30. Frustaci S, Gherlinzoni F, De Paoli A, Bonetti M, 
Azzarelli A, Comandone A, Olmi P, Buonadonna 
A, Pignatti G, Barbieri E, Apice G. Adjuvant 

chemotherapy for adult soft tissue sarcomas of 
the extremities and girdles: results of the Italian 
randomized cooperative trial. Journal of clinical 
oncology. 2001 Mar 1;19(5):1238-47.

31. Alektiar KM, Venkatraman E, Chi DS, Barakat RR. 
Intravaginal brachytherapy alone for intermediate-
risk endometrial cancer. International Journal of 
Radiation Oncology* Biology* Physics. 2005 May 
1;62(1):111-7.

32. Peifer M, Fernández-Cuesta L, Sos ML, George J, 
Seidel D, Kasper LH, Plenker D, Leenders F, Sun 
R, Zander T, Menon R. Integrative genome analyses 
identify key somatic driver mutations of small-cell 
lung cancer. Nature genetics. 2012 Oct;44(10):1104-
10.

33. Al-Khatib SM, Stevenson WG, Ackerman MJ, Bryant 
WJ, Callans DJ, Curtis AB, Deal BJ, Dickfeld T, Field 
ME, Fonarow GC, Gillis AM. 2017 AHA/ACC/HRS 
guideline for management of patients with ventricular 
arrhythmias and the prevention of sudden cardiac 
death: a report of the American College of Cardiology/
American Heart Association Task Force on Clinical 
Practice Guidelines and the Heart Rhythm Society. 
Journal of the American College of Cardiology. 2018 
Oct 2;72(14):e91-220.

34. Maretty-Nielsen K, Aggerholm-Pedersen N, Safwat 
A, Jørgensen PH, Hansen BH, Baerentzen S, 
Pedersen AB, Keller J. Prognostic factors for local 
recurrence and mortality in adult soft tissue sarcoma 
of the extremities and trunk wall: a cohort study of 
922 consecutive patients. Acta orthopaedica. 2014 
Jun 1;85(3):323-32.

35. Ayan I, Kaytan E, Ayan N. Childhood nasopharyngeal 
carcinoma: from biology to treatment. The lancet 
oncology. 2003 Jan 1;4(1):13-21.

36. Jebsen NL, Trovik CS, Bauer HC, Rydholm A, Monge 
OR, Hall KS, Alvegård T, Bruland ØS. Radiotherapy 
to improve local control regardless of surgical margin 
and malignancy grade in extremity and trunk wall 
soft tissue sarcoma: a Scandinavian sarcoma group 
study. International Journal of Radiation Oncology* 
Biology* Physics. 2008 Jul 15;71(4):1196-203.

37. Folkert MR, Singer S, Brennan MF, Kuk D, Qin LX, 
Kobayashi WK, Crago AM, Alektiar KM. Comparison 
of local recurrence with conventional and intensity-
modulated radiation therapy for primary soft-tissue 
sarcomas of the extremity. Journal of Clinical 
Oncology. 2014 Oct 10;32(29):3236.

38. Alamanda VK, Crosby SN, Archer KR, Song Y, 
Schwartz HS, Holt GE. Primary excision compared 
with re‐excision of extremity soft tissue sarcomas—is 
anything new?. Journal of Surgical Oncology. 2012 
Jun 1;105(7):662-7.



Archives of Oncology and Cancer Therapy V4. I1.2024          13

Evaluation of Prognostic Factors for Local Recurrence of Extremity Soft Tissue Sarcoma: Observational Study in a Tertiary Care 
Hospital

39. Arslan UY, Oksuzoglu B, Aksoy S, Harputluoglu H, 
Turker I, Ozisik Y, Dizdar O, Altundag K, Alkis N, 
Zengin N. Breast cancer subtypes and outcomes of 
central nervous system metastases. The Breast. 2011 
Dec 1;20(6):562-7.

40. Zagars GK, Ballo MT, Pisters PW, Pollock RE, Patel 
SR, Benjamin RS, Evans HL. Prognostic factors for 
patients with localized soft‐tissue sarcoma treated 
with conservation surgery and radiation therapy: an 
analysis of 1225 patients. Cancer: Interdisciplinary 
International Journal of the American Cancer Society. 
2003 May 15;97(10):2530-43.

41. Coindre JM. Grading of soft tissue sarcomas: review 
and update. Archives of pathology & laboratory 
medicine. 2006 Oct 1;130(10):1448-53.

42. Bergman RN, Stefanovski D, Buchanan TA, Sumner 
AE, Reynolds JC, Sebring NG, Xiang AH, Watanabe 
RM. A better index of body adiposity. Obesity. 2011 
May;19(5):1083-9.

43. Fiore M, Sambri A, Spinnato P, Zucchini R, Giannini 
C, Caldari E, Pirini MG, De Paolis M. The biology 
of synovial sarcoma: state-of-the-art and future 
perspectives. Current treatment options in oncology. 
2021 Dec;22:


