
Abstract. Background/Aim: Despite the well-publicized 
clinical outcomes after unplanned excision (UE) and re-excision 
(re-excision) in patients with soft-tissue sarcoma (STS), there is 
little information about the real-life referral patterns for UE, 
such as patient profile, details of procedures, and subsequent 
management after UE. We aimed to investigate the 
characteristics of patients with UE who were referred to 
sarcoma-specific centers. Patients and Methods: Between May 
2022 and June 2023, we registered 97 patients who underwent 
UE and were referred to sarcoma-specific centers in Japan. We 
excluded those with well-differentiated liposarcomas and 
dermatofibrosarcoma protuberances. We investigated the details 
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of UE and additional treatment after UE. Results: There were 
49 men and 48 women, with a mean age of 62 years. A broad 
range of surgeons performed UE; 36 plastic surgeons, 22 
orthopedic surgeons, 17 general surgeons, 17 dermatologists, 
and 5 others. The mean tumor size was 4.1 cm. Local 
anesthesia was administered to 58 patients. Forty-five patients 
underwent UE without prior magnetic resonance imaging. 
Inappropriate transverse skin incisions were performed in 42 
patients. Of the 97 patients, 82 underwent re-excision after UE. 
The mean time between UE and date of initial presentation at 
the referral hospital was 46 days. The mean interval between 
UE and re-excision was 96 days. Of the 82 patients, 59 
underwent soft-tissue reconstruction after re-excision. 
Conclusion: A broad range of surgeons performed UE. 
Continuous education about STS should be considered for all 
surgeons. UE should be avoided because residual tumors are 
common, and reconstructive surgery may be necessary.  
 
Soft tissue sarcomas (STS) are rare and heterogeneous. The 
age-adjusted incidence rate of STS was reported to be 2.4 per 
100,000 people per year, and STS accounted for 0.7% of all 
cancers diagnosed in the United States in 2022 (1). This rarity 
may lead to STS not being considered as a differential 
diagnosis when physicians find a mass. Unfortunately, 
unplanned excision (UE) tends to occur in nonspecialized 
sarcoma centers, where STS is seldom treated. A lack of 
knowledge regarding the principles of STS treatment results in 
incomplete preoperative imaging, such as magnetic resonance 
imaging (MRI), inappropriate surgical procedures, and 
incomplete tumor resection (R1 or R2 resection). Although 
complete tumor resection (R0 resection) is necessary to prevent 
local recurrence, the rate of residual tumors after re-excision 
following UE varies from 31% to 74% (2). Therefore, re-
excision should be considered to achieve complete tumor 
removal. Patients who undergo UE have been reported to have 
worse outcomes (3) than those who undergo planned excision, 
however, some authors have shown that patients who undergo 
UE have similar or improved outcomes (4-6). Despite these 
well-publicized clinical outcomes after UE and re-excision in 
patients with STS, there is little information on the real-life 
referral patterns of UE, such as patient profiles, details of 
procedures, and subsequent management after UE (7, 8). 
Therefore, we aimed to investigate the details of patients with 
UE who were referred to sarcoma-specific centers belonging 
to the Bone and Soft Tissue Tumor Study Group of the Japan 
Clinical Oncology Group (JCOG).  
 
Patients and Methods 
 
This study was approved by the Institutional Review Board of the 
Authors’ affiliated hospitals. The requirement for informed consent 
was waived due to the nature of the study. Between May 2022 and 
June 2023, we registered 97 patients who underwent UE and were 

referred to specialists belonging to the JCOG at 32 institutions in 
Japan. We excluded patients with well-differentiated liposarcomas 
and dermatofibrosarcoma protuberances. Excisional biopsy was 
allowed after preoperative MRI when the tumor size and depth were 
<2 cm and superficial, respectively (9).  

The following data were collected: (i) type of hospital (private 
clinic, general hospital, or cancer center/university) and department 
that undertook the UE; (ii) tumor characteristics recorded at the 
previous hospital (tumor size, depth, and site); (iii) details of the UE 
(aim of resection, anesthesia, skin incision, preoperative MRI 
examination); (iv) pathological diagnosis; and (v) information of re-
excision (preoperative examination, duration of UE and re-excision, 
pathological evaluation and surgical procedure). 

UE was defined as follows: (a) tumor resection without awareness 
of STS; (b) surgery without preoperative MRI; (c) surgery under 
local anesthesia; or (d) an inappropriate skin incision (transverse skin 
incision). 

 
Statistical analysis. Statistical associations were evaluated between 
clinical backgrounds using the Mann-Whitney U-test and Kruskal-
Wallis test for continuous variables and the chi-squared test for 
categorical variables. All statistical analyses were performed using 
the EZR graphical user interface (Saitama Medical Center, Jichi 
Medical University, Saitama, Japan) in R (The R Foundation for 
Statistical Computing, Vienna, Austria). This package is a modified 
version of the R Commander, which is frequently used in 
biostatistics to add statistical functions. Statistical significance was 
set at p<0.05. 

 
Results 
 
A total of 97 patients were included in the study. There were 
49 men and 48 women with a mean age of 62 years (range=9-
94 years). UE was performed in private clinics in 23, general 
hospitals in 66, and university hospitals in 8 cases. A broad 
range of surgeons performed UE: plastic surgeons in 36 cases, 
orthopedic surgeons in 22, general surgeons in 17, 
dermatologists in 17, and other types in 5 cases. The mean and 
median tumor size was 4.1 cm and 4 cm, respectively, ranging 
from 0.3 to 10.5 cm. The tumor size was unknown in 11 
patients. Tumors were superficial in 75 patients and deep in 
22 patients. The tumor sites included the thigh in 16, forearm 
in 12, leg in 12, upper arm in 9, inguinal region in 9, back in 
8, shoulder in 5, and others in 26. The aim at UE was 
resection of a benign tumor in 65, excisional biopsy in 20, and 
others, such as a diagnosis of inguinal herniation and 
hematoma, in 12. Of the 20 patients who underwent excisional 
biopsy, five had STS <2 cm; however, they did not fulfill the 
definition for excisional biopsy according to the Japanese 
Orthopaedic Association (JOA) guidelines (9). 

In addition to the aim of UE, we investigated 
inappropriate surgical procedures. Local anesthesia was 
administered to 58 patients. Forty-five patients underwent 
UE without preoperative MRI. Inappropriate transverse skin 
incisions were made in 42 patients (Table I). Drain insertion 
was performed in 19 patients. UE cases were classified into 
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two groups, according to the surgeons who performed it: 
orthopedic surgeons in 22 cases and other surgeons in 75 
cases. MRI was more frequently performed by orthopedic 
surgeons (p=0.0067). The aim of resection of the mass by 
orthopedic surgeons was benign tumor resection in 18, 
excisional biopsy in 3, and other in 1, while the aim of mass 
resection by other surgeons was benign tumor resection in 
47, excisional biopsy in 17, and other in 11. Three out of 20 
patients who were treated with the aim of excisional biopsy 
satisfied the definition of excisional biopsy according to 
guidelines. The reasons for inappropriate excisional biopsy 
are shown in Table I.  

The histological diagnoses included myxofibrosarcoma in 24, 
undifferentiated pleomorphic sarcoma in 18, leiomyosarcoma 
in 11, dedifferentiated liposarcoma in 7, synovial sarcoma in 6, 
and others in 31. Surgical margins were classified as R0 in 2, 
R1 in 38, R2 in 29, and unknown in 29. 

Of the 97 patients, 82 underwent re-excision after UE. The 
median and mean intervals between UE and the date of 
initial presentation at the referral hospital were 34 and 46 
days (range=8-197 days), respectively. The median and mean 
intervals between UE and re-excision were 81 and 96 days 
(range=32-290 days, respectively. Of the 82 patients, 81 
underwent MRI before re-excision. Seventy-five patients 
underwent gadolinium-enhanced MRI. On MRI, residual 
tumor was observed in 31 patients, whereas no residual 
tumor was observed in 41 patients. It was not possible to 
evaluate residual tumor on MRI in nine patients. Thirty out 
of the 31 patients with possible residual tumor on MRI after 
UE had pathologically-proven residual tumors at re-excision, 
while 30 out of the 41 patients with no apparent residual 
tumor on MRI after UE had no residual tumor at re-excision. 
The relationship between MRI findings and pathological 
evaluation of the residual tumor in the re-excision is shown 
in Table II.  

For the 82 patients undergoing re-excision, soft-tissue 
reconstruction after re-excision was performed in 59 (72%) 
as follows: pedicle or free soft-tissue flaps in 44, skin grafts 
in 17, and other in 3. Artificial blood vessels were replaced 
in two patients. Of the 36 patients without pathological 
evidence of residual tumor at the re-excision, 18 underwent 
soft-tissue flap reconstruction. 

Re-excision was not performed in 15/97 patients for the 
following reasons: patient refusal in 10, comorbidities in 41, 
and chemotherapy and radiotherapy without re-excision in 1.  
 
Discussion 
 
Using the bone and soft-tissue tumor registry in Japan, the 
mean incidence rate of UE for STS was reported to be 11.3% 
(10). Over 11 years, out of the 8,761 registered patients with 
STS, 991 were referred after undergoing UE. Although re-
excision after UE for STS may improve local control and 
survival, other aspects of the effects of UE should be 
considered. Alamanda et al. reported a detailed analysis of 
the financial burden of UE and found that the total cost of 
UE was almost double that of planned excision at a 
specialized sarcoma center (11). Umer et al. commented that 
from the patient’s point of view, one operation was better 
than two, as it meant less time in the hospital and away from 
work (12). Another problem with UE is that it is often 
performed using inappropriate approaches (e.g. transverse 
incisions) and may be accompanied by the insertion of a 
drain, which further extends the field of contamination, 
leading to a need for soft-tissue reconstruction (13-15). 

In the United Kingdom, the National Institute of Clinical 
Excellence proposed urgent referral criteria for STS to 
reduce UE (16). In Japan, clinical practice guidelines for 
STS published by the JOA propose that STS should be 
suspected if the tumors are >5 cm or are deep (9). In the 
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Table I. Background of patients who underwent unplanned excision.  
 
Variable                                                                                                 All                      Orthopedic surgeons                   Others                       p-Value 
                                                                                                           (n=97)                                 in 22                                 (n=75) 
 
Aim of resection                             Benign tumor                                65                                 18 (82%)                           47 (63%)                      0.284 
                                                        Excisional biopsy                         20                                  3 (14%)                            17 (23%)                         
                                                        Other                                              12                                   1 (4%)                             11 (14%)                         
MRI before UE                               Yes                                                 54                                 18 (82%)                           36 (48%)                     0.00665 
                                                        No                                                  43                                  4 (18%)                            39 (52%)                         
Local anesthesia                             Yes                                                 59                                 13 (59%)                           46 (61%)                   >0.999 
                                                        No                                                  38                                  9 (41%)                            29 (39%)                         
Inappropriate skin incision            Yes                                                 42                                  6 (27%)                            36 (48%)                      0.094 
                                                        No                                                  55                                 16 (73%)                           39 (52%)                         
Depth                                               Superficial                                     71                                 15 (68%)                          56 (75%)                      0.589 
                                                        Deep                                              26                                  7 (32%)                            19 (25%)                         
Tumor size at UE (cm)                   Median (range)                              4                              3.4 (0.7-10.5)                      4 (0.3-10.5)                    0.472 
 
MRI: Magnetic resonance imaging; UE: unplanned excision. Statistically significant p-values are shown in bold. 



present study, the mean tumor size was 4.1 cm and 77% of 
the tumors were superficial. In addition to assessing tumor 
size, depth, and rapid progression, MRI should be performed 
before surgery according to the guidelines (9, 17). However, 
MRI is often not performed in patients with UE. Some 
authors have reported that only 21% and 23.8% of patients 
treated with UE underwent preoperative MRI (14, 18). In 
this study, MRI was frequently performed by orthopedic 
surgeons (82%) (Table I). Orthopedic surgeons may diagnose 
the tumor as benign, on the basis of MRI reports, and resect 
the tumor as benign. In contrast, only half of the patients 
(48%) treated by other surgeons, including plastic, general, 
and dermatology surgeons, underwent preoperative MRI. 
This finding may indicate that there is a lack of consideration 
of the possibility of STS before UE. In addition, for UE, in 
our study the aim of resection by surgeons, except for 
orthopedic surgeons, was an excisional biopsy. However, a 
few patients satisfied the definition for undergoing an 
excisional biopsy according to the JOA guidelines (9). The 
surgeons may not have been aware of the existence of 
guidelines for STS because they do not belong to the JOA. 
Therefore, continuous education about STS should be 
considered for all surgeons.  

Differentiating between residual tumor and postsurgical 
changes remains a challenge, irrespective of whether MRI 
has been performed after previous UE. Examinations are 
often confounded by the presence of postoperative edema, 
hematoma, and seroma (19). 

Davies et al. reported that the diagnostic performance of 
MRI for residual tumor in 104 patients with UE had a 
sensitivity of 64% and a specificity of 93% (20). Gingrich et 
al. analyzed 76 patients with UE and reported that the 
sensitivity and specificity of MRI for predicting residual STS 
were 86.7% and 57.9%, respectively, with an overall 
accuracy of 78.1% (21). In our study, 30 out of 31 patients 
(97%) with possible residual tumor on MRI had a 
pathologically confirmed residual tumor in the re-excision. 
However, only 30 out of the 41 patients (73%) with no 
evidence of residual tumor on MRI had no residual tumor in 
the re-excision. Despite this, MRI remains a valuable tool 
before revision surgery that is performed after UE. It can aid 

in preoperative planning by identifying the site and extent of 
previous surgery. 

Although urgent re-excision is logically appropriate after 
UE, the time window before re-excision to minimize the risk 
of local recurrence and increase survival has not been 
established. Funovics et al. reported, for 310 patients 
undergoing UE, that overall survival was a significantly better 
for patients with earlier re-excision (within 12 weeks of UE), 
than when re-excision occurred after a longer time (15). In 
their study, the duration between the UE and re-excision was 
approximately 12 weeks. The causes of delays in re-excision 
are complicated. Firstly, surgeons may refer patients to a 
specialized sarcoma center after a pathological diagnosis. In 
our study the median and mean intervals between UE and the 
date of initial presentation at the referral hospital were 34 and 
46 days, respectively. Furthermore, pathological examinations 
may be performed at a specialized referral sarcoma center 
because pathologists at nonspecialized centers may be less 
familiar with STS. In our study, 72% of patients underwent 
soft-tissue reconstruction after re-excision. Re-excision after 
UE often requires a larger excision than might have been 
performed if it was an initially planned, and can sometimes be 
mutilating, necessitating additional techniques. Combined 
surgery by orthopedic and plastic surgeons may be necessary, 
and arrangement of the date for re-excision and reconstruction 
is necessary.  

A literature review revealed a wide range (24-91%) in the 
incidence of residual tumor cells in re-excision (21). 
Recently, however, a French research group reported that the 
‘watch and wait’ approach for re-excision after UE in R0 or 
R1 excision of STS was safe and did not affect the metastatic 
risk (22). They suggested that the advantage of delaying re-
excision until the time of local recurrence was that surgery 
was better guided by the tumor mass than immediate re-
excision after UE. However, concerns remain regarding 
survival due to the timing of the additional excision. 

The major limitations of our study are inherent in its 
observational nature. Therefore, management within the JCOG 
is heterogeneous, reflecting the absence of a consensus and 
shared guidelines for the management of patients after UE. 
 
Conclusion 
 
A broad range of surgeons perform UE. Continuous 
education about STS should be considered for all surgeons. 
In particular, surgeons should be familiar with the guidelines 
for STS, including the definition of excisional biopsy. UE 
should be avoided because residual tumors are common, and 
reconstructive surgery may be necessary.  
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Table II. The relationship between magnetic resonance imaging (MRI) 
before re-excision and pathological findings at re-excision. 
 
                                                                            Pathology, n (%) 
 
                     Residual tumor                    Yes                               No 
 
MRI              Yes                                    30 (67%)                       1 (3%) 
                     No                                     11 (24%)                     30 (83%) 
                     Unknown                           4 (9%)                        5 (14%)
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