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Soft tissue sarcomas (STS) are a rare and heterogeneous group of 
malignant tumors of mesenchymal origin that comprise less than  
1 percent of all adult malignancies and approximately 12 percent of 
pediatric cancers. The age-standardized incidence rate in Switzerland 
is 4.43 per 100,000 person-years for STS. Sarcomas occur at all ana-
tomic body sites, but the majority are in the extremities (Fig.1) (1). 
Due to their rarity, STSs are often not considered in the differen-
tial diagnosis. Often, STS presents as a slowly enlarging, superficial, 
soft-tissue lesion, sometimes following a history of trauma. Given 
the much higher frequency of benign soft-tissue lesions, STSs are 
often treated surgically as unplanned excisions (UE). Hence, exci-
sion is performed without previous imaging and biopsy, without 
adherence to a proper diagnostic pathway and therapeutic plan. As 
both the surgeon and the patient are astonished to note the patho-
logical finding of a supposedly benign lesion as "malignant", the 
surgery performed is referred to as a "Whoops resection". Consecu-
tively, micro- or even macroscopically residual tumor might persist 
in the surgical situs, potentially requiring second and maybe more 

extensive surgery (including amputation). As a result, UE might 
lead to increased functional disabilities and therefore reduced 
quality of life with a relevant impact on daily living. Importantly, 
UE might be associated with increased local recurrence rates and 
decreased survival (2). 
The rates of whoops resections reported in the literature vary from 
approximately 11.3% to over half of STS resections (3). While there 
appears to be no association with patient residence and insurance 
status, UE rates are lower in tertiary centers than in non-tertiary 
hospitals. Notably, these rates highly depend on the country-spe-
cific structure and collaboration within sarcoma networks and 
referral patterns. 
According to current guidelines, biopsy-proven STS requires a wide 
surgical resection as an essential treatment for virtually all patients. 
Depending on patient and tumor characteristics, perioperative 
radiation- and/or chemotherapy should be considered in order to 
improve patient outcome.
This review aims to raise awareness for this clinically relevant topic, 
discuss the impact of UE on patient quality of life and treatment 
outcomes, and provide guidance for future improvements.

Diagnosis of STS
Given that malignant soft tissue sarcomas are at least 100 times less 
common than benign soft tissue lesions, the decision whether a soft 
tissue mass warrants further evaluation before direct surgical exci-
sion might be difficult. In order to prevent unplanned and inap-
propriate tumor resection, the initial evaluation of a patient with a 
suspected STS begins with the clinical history and a proper physi-
cal examination. Based on the results of a prospective review of 365 
patients with confirmed STS, a tumor size of > 5 cm, deep tumor 
location and a history of rapid growth seem to be the most relevant 
parameters warranting further diagnostic investigations (Fig. 2)(4).
If a malignant diagnosis is suspected, i.e. the above criteria are ful-
filled, the first step is to arrange for adequate imaging. Radiographic 
imaging is used to assist in defining the etiology of a soft tissue 
mass, determining the extent of a primary tumor for surgical plan-
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Fig. 1: Locations of soft-tissue sarcomas (1).
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Management of Whoops resection
Surgery
A complete surgical resection remains the mainstay of any STS 
treatment. The tumor mass must be removed en bloc through nor-
mal uninvolved tissue outside of the pseudocapsule, considered as 
“safety distance”. In the case of a whoops lesion, the treating surgeon 
does not think of the possibility of a sarcoma. Therefore, assum-
ing a benign lesion, the principles of correct STS surgery are not 
followed, and the mass is resected intralesional within its pseudo-
capsule. This explains the high risk of residual tumor cells in the 
surgical area. A salvage wide resection of the unplanned STS exci-
sion site is usually the requirement for curative treatment. En bloc 
removal of the entire prior operative site, including the surgical scar 
and drain tracts, as well as appropriate margins of adjacent unin-
volved soft tissue to fully wrap the prior STS location is necessary. 
The estimation of the surgical area contaminated by tumor cells 
based on clinical examination and imaging imposes a big challenge. 
This uncertainty is countered with even larger safety margins than 
usual. Furthermore, contamination of adjacent, previously uninvol-
ved tissues from the use of transverse incisions, drains placed out-
side of the line of resection, postoperative hematoma that violate 
tissue planes, and leakage of tumor pieces must be considered in 
the salvage procedure. All the mentioned points lead to an increa-
sed surgical and functional morbidity compared to what would 
have been appropriate for the STS at initial presentation before the 
unplanned excision.
Despite the risk of long-term functional impairment, extensive sur-
gery is justified as it provides better local control than non-surgi-
cal treatment alone (5-year local recurrence free survival: 87.9% vs. 
49.9%)(6). 

Plastic and Reconstructive Surgery
The extent of soft tissue reconstruction after wide re-resection is 
reported in the literature in 47-89% of the patients, while the hig-
hest rates of flap reconstruction needed in planned excisions of STSs 
vary between 33-47% in specialized sarcoma centers (5). The ensu-
ing defect is usually bigger than in a case of planned wide resec-
tion due to ill-defined margins of the tumor that could theoretically 
guide the surgeon during primary resection, the presence of dis-
tant drains placed outside the operated region with subsequent con-
tamination of the drain tracts, postoperative extensive hematomas 
that taint surrounding healthy tissue, as well as the position of the 
initial scar. In these cases, free tissue transfers, together with regi-
onal pedicled flaps are the optimal choice for coverage, while local 
flaps are usually avoided. Donor site morbidity is generally not a 

ning, and establishing 
the presence or absence 
of metastatic disease. 
The gold-standard imag-
ing modality for evalua-
tion of soft tissue masses 
in the extremities, trunk 
and head and neck region 
is a magnetic resonance 
imaging (MRI). The gen-
eral approach to evaluate 
for metastatic disease is 
performing a computed 
tomography (CT). If imaging continues to show a suspicion of sar-
coma, histological examination is essential as the next step for fur-
ther treatment planning. The preferred method of obtaining tissue 
is with a core needle biopsy (≥ 14-16 G needles). This biopsy should 
be planned by the surgeon who will be responsible for the resection 
in collaboration with the radiologist. In case an incisional biopsy 
is necessary in order to obtain an adequate tissue block for diag-
nosis based on immunohistochemical or molecular analysis, it is 
important that the intervention is performed by a surgeon who will 
be responsible for the definitive resection. This will ensure that the 
biopsy site is planned according to natural anatomical borders, so 
the scar may be resected en bloc at the time of definitive surgery to 
prevent tumor cell dissemination (2).

Impact of Whoops resection on functional  
and disease outcome
a) Local recurrence
In a review by Grimer et al. the rates of residual tumors at additional 
excision after UE varied from 31% to 72% (5). Consequently, the 
risk of developing local recurrence after UE seems to be increased.  
The local control rate of adequately treated STS (wide resection plus/
minus radiation therapy) is reported to be approximately 85-90% and 
90-100% for high-grade and low-grade STS, respectively. The local 
recurrence rate after UE and wide re-excision in the available liter-
ature at 5 years ranges from 5% to 45%, with an average of 14%. Of 
note, there is a clear relationship between grade, residual tumor, and 
margin status on the risk of local recurrence in the reported series.

b) Survival
Whether UE have an impact on survival is still a matter of debate. In 
general, no detrimental effect on survival could be shown so far in this 
particular clinical scenario. However, patients who undergo UE tend 
to present with superficial tumor site, smaller tumor size and there-
fore, earlier stage disease, which again corresponds to a better over-
all prognosis and might bias the interpretation of outcome analysis.

c) Function and quality of life
Furthermore, there is no doubt that patients undergoing re-excision 
have a greater number of operations and are more likely to need 
plastic and reconstructive surgery than those having primary resec-
tions. Radiation therapy and plastic and reconstructive surgery 
involvement in this setting are reported to be independently associ-
ated with wound complications. It is a matter of fact that UE and the 
necessary additional salvage treatments are associated with a worse 
functional outcome and hence reduced quality of life.

Fig. 2: Diagnostic algorithm for soft-tissue lesions (adapted from Grignol et al.) (2)
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problem after perforator flaps, such as the anterolateral thigh flap, 
but when a latissimus dorsi musculocutaneous flap has to be raised, 
decreased range of motion with difficulties during daily living and 
sports activities have been reported in up to 41% of the patients (7).

Radiation-Oncology
There is evidence from randomized trials that in patients with STS 
treated with planned surgery, the addition of perioperative exter-
nal beam radiation therapy (RT) significantly improves local con-
trol (95% vs 70%). In preoperative RT, only a moderate radiation 
dose is required. Furthermore, in this setting less normal tissue is 
exposed to radiation compared to the situation when RT is applied 
postoperatively. Thus, long-term functional outcome is better if RT 
is applied preoperatively.
Evidence supporting the use of RT following UE of STS is obviously 
much thinner. It seems plausible that RT may sterilize sarcoma cells 
contaminating normal tissue following UE. There is retrospective 
data revealing a fantastic local control rate (86% at 10 years) in pati-
ents undergoing high-dose RT as the only adjuvant treatment after 
UE (because further surgery was not feasible).Highest local control 
rates (95% at 5 years) following UE were reported in a retrospective 
series (n=44) treated with a median radiation dose of 50 Gy prior to 
definitive resection (10). Additionally, adjuvant RT after re-resec-
tion is reported to be associated with a reduced local failure rate. 
Until we have better evidence, neoadjuvant radiotherapy followed 
by definitive oncologic surgery can be considered a standard local 
approach for STS following whoops surgery.

Chemotherapy
There is currently no clear evidence that ‘’neo-adjuvant or adjuvant 
chemotherapy’’ has any beneficial effect following a whoops resec-
tion of sarcomas. However, some studies suggest that chemotherapy 
might have an effect on metastatic disease-free survival. The 1997 
meta-analysis on adjuvant chemotherapy demonstrated an effect of 
adjuvant chemotherapy in the group of marginal/involved resec-
tion (8). On the other hand, Morii et al. found that only additional 
wide resection improves oncological outcomes. It is clear that a UE 
is not equivalent to an R1 resection (6). UE carries a higher risk of 
local recurrence because adjacent structures become contaminated, 
which may make oncologic R0 resection impossible. Chemotherapy 
cannot compensate for R1 or R2 resection and therefore re-resection 
should always be considered (9). Still, data from retrospective single 
center studies that examined the postoperative short- and long-term 
follow-up period in patients lacks any identified prognostic mar-
kers for overall survival. Furthermore, these retrospective analyses 
are inevitably associated with both systematic and random biases, 
particularly the bias of individual-level data on all patients. In addi-
tion, little is known about the impact of the time lag between whoops 
resection and referral of patients to specialized centers.
Therefore, the use of ‘’neo-adjuvant or adjuvant chemotherapy” 
should be based on the tumor subtype, localization and risk fac-
tors and should be considered especially in high-risk STS. To date, 
nomograms such as Sarculator and Persarc widely used for identi-
fying high risk sarcomas do not consider whoops resection as a risk 
factor making their use for primary disease riddled with conflicting 
results and low-grade evidence. Discussion in specialized centers is 
crucial since clinical characteristics and histopathological features 

Take-Home Message

◆	Whoops resections are not uncommon.

◆	Standard treatment is wide re-resection, usually combined with radio-
therapy.

◆	Residual tumor can be detected in app. 50% of reported cases.

◆	The presence of residual disease is an adverse prognostic factor.

◆	In all lumps bigger than a golf ball proper diagnostic pathway including 
imaging and biopsy should be performed prior to excision.

should be retrospectively reviewed and analyzed with treatment 
modalities for each case to provide a personalized decision.

Conclusions and recommendations
Although the topic of "whoops resections" is regularly discussed 
among sarcoma experts, who are involved too late in the diagno-
stic and therapeutic pathway, it has not yet been possible to substan-
tially reduce the rate of inadequate resections. The main problems 
seem to be dissemination of knowledge and vigilance in the medi-
cal community. In addition, surgical guidelines may reflect com-
monly encountered problems and neglect extremely rare situations.
Highly Specialized Medicine, as a strategy to pool expertise in speci-
fic surgical areas, misses one of the challenges in sarcoma diagnosis 
and therapy: the first diagnostic steps are initiated and performed 
outside the centers of excellence, precisely because no thought is 
given to the differential diagnosis of STS.
Improvement may be achieved by continuously raising awaren-
ess of STS among general surgeons, general practitioners and pri-
vate practices, and by better adherence to preoperative imaging and 
referral guidelines.
To prevent UE, the European Society of Medical Oncology guideli-
nes recommend that all patients with an unexplained deep mass or 
superficial soft tissue lesion > 5 cm be referred to a specialist.
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