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Soft tissue sarcomas occur most commonly in the lower and upper extremities. The
standard treatment is limb salvage surgery combined with radiotherapy. Postoperative
radiotherapy is associated with wound complications. This systematic review aims to
summarise the available evidence and review the literature of the last 10 years regard-
ing postoperative wound complications in patients who had limb salvage surgical
excision followed by direct closure vs flap coverage together with postoperative radio-
therapy and to define the optimal timeframe for adjuvant radiotherapy after soft tissue
sarcomas resection and flap reconstruction. A literature search was performed using
PubMed. The following keywords were searched: limb salvage, limb-sparing, flaps,
radiation therapy, radiation, irradiation, adjuvant radiotherapy, postoperative radio-
therapy, radiation effects, wound healing, surgical wound infection, surgical wound
dehiscence, wound healing, soft tissue sarcoma and neoplasms. In total, 1045 papers
were retrieved. Thirty-seven articles were finally selected after screening of abstracts
and applying dates and language filters and inclusion and exclusion criteria. Plastic
surgery provides a vast number of reconstructive flap procedures that are directly
linked to decreasing wound complications, especially with the expectant postoperative
radiotherapy. This adjuvant radiotherapy is better administered in the first 3–6 weeks
after reconstruction to allow timely wound healing and avoid local recurrence.
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1 | INTRODUCTION

Soft-tissue sarcomas (STS) are rare mesenchymal malignant
tumors.1 They represent less than 1% of all malignancies.2

The annual incidence in Europe is 1500–2000 cases. The
incidence increases in elderly patients, peaking above
50 years of age.3 STS may occur at any part of the body,
but the most common sites are the lower and upper
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extremities.4 The most recent classification provided in the
World Health Organization fourth edition 2013 includes
clinical, histological and genetic data. It classifies each his-
tological category as either benign or malignant, with some
categories having an additional intermediate malignancy
group. The most common types of extremity STS in adults
are undifferentiated pleomorphic sarcoma (previously
known as malignant fibrous histiocytoma), liposarcoma and
synovial sarcoma.5

Historically, the treatment of choice was aggressive sur-
gical approaches, such as compartmental resection or even
amputation.6 Nowadays, the aim of surgery is local tumour
control with limb-preserving surgery and negative safety
margins.7 This frequently requires additional (neo-) adjuvant
modalities such as pre- or postoperative radiation. This
leads to similar local control and overall survival rates com-
parable to major amputation and allows preservation of limb
function so that amputations are rarely needed.8 Accord-
ingly, the combination of adjuvant radiotherapy and wide
surgical excision led to the concept of limb salvage therapy,
which is the standard therapy for STS nowadays.4,9

However, no one can deny that radiation therapy is
associated with specific perioperative morbidity, especially
wound-related complications. Consequently, many research
groups have focused on radiation-related wound complica-
tions and evaluated their potential causes as well as options
for prevention and treatment.10

The choice of combining either preoperative or postop-
erative radiotherapy with limb salvage surgery is still debat-
able. Postoperative radiotherapy can be applied as
brachytherapy (BRT) or external beam radiotherapy
(EBRT).11 BRT usually starts on the fifth day postopera-
tively, while EBRT starts after 4 weeks. The latter results in
less wound complications because of the longer postopera-
tive interval allowing wound healing.10 Schwartz et al12

demonstrated that local control rates decreased when adju-
vant radiotherapy for extremity STS was postponed for
more than 4 months. Conversely, preoperative radiotherapy
uses a lower radiation dose to decrease the size of the
tumour before surgical excision, leading to fewer long-term
complications and morbidity but unfortunately resulting in
higher rates of acute wound complications than postopera-
tive radiotherapy.13 High perioperative morbidity rates of
35% are described for preoperative radiation protocols when
compared to 18% for postoperative radiation.14 On the con-
trary, similar acute wound complications were found by
others after neoadjuvant or adjuvant radiotherapy, while
long-term morbidity was higher in patients after postopera-
tive EBRT.15

Limb salvage therapy relies on wide surgical resection of
the tumour potentially resulting in large-sized defects that
are probably associated with the exposure of important
structures such as bone, vessels or nerves, and this intro-
duces the essential role of plastic reconstructive techniques

in the multidisciplinary management of STS. Plastic surgery
provides a wide armamentarium of vascularised tissue trans-
fers. This not only allows defect reconstruction, limb preser-
vation and function but may also improve wound healing
and subsequently allows adjuvant radiotherapy. In this con-
text, either pedicled flaps or free microvascular flaps can be
applied depending on the size and localisation of the defect.
Microsurgical reconstruction of the oncological defects
could be the sole option when local flaps cannot be used
due to previous radiation or surgery at the donor site of the
flap.7,11,16 Usui17 was the first who described the structured
use of microsurgical free flaps for reconstruction after STS
resection.

Microsurgical reconstruction may even be indicated
when primary wound closure is possible but is associated
with tension, and adjuvant treatment options such as radia-
tion therapy are required.18,19 Vascularised tissue transfer is
additionally preferred for irradiated sarcoma defects as peri-
operative morbidity can be reduced.20

Treatment for patients suffering from STS of the
extremities requires multimodal and multidisciplinary proto-
cols. The aim of STS treatment is oncological safety as well
as minimal morbidity and limb salvage. However, the litera-
ture on some aspects of consecutive protocols is still sparse.
Here, the indications for vascularised tissue transfer to
reduce wound complications are still debatable and fre-
quently lead to interdisciplinary discussions. Additionally,
the timing of postoperative radiation protocols is frequently
discussed as early radiation therapy may lead to periopera-
tive complications, and postponed protocols may decrease
local control rates.

The aim of this review is to summarise the available evi-
dence on these aspects and to review the literature of the
last 10 years regarding postoperative wound complications
in patients who had limb salvage surgical excision followed
by direct closure vs flap coverage together with postopera-
tive EBRT and to define the optimal timeframe for adjuvant
radiotherapy after STS resection and flap reconstruction.

2 | METHODS

2.1 | Search strategy

A systematic search was performed using the PubMed data-
base on August 5, 2016. The Boolean operators AND and
OR were used in different combinations for the following
keywords as both text words and Medical Search Headings
(MeSH terms): limb salvage, limb-sparing, flaps, radiation
therapy, radiation, irradiation, adjuvant radiotherapy, post-
operative radiotherapy, radiation effects, wound healing,
surgical wound infection, surgical wound dehiscence,
wound healing, soft tissue sarcoma and neoplasms.

The following search string was used: ([radiation
therapy OR radiation OR adjuvant radiotherapy OR
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postoperative radiotherapy OR Radiotherapy, Adjuvant
[mh] OR irradiation OR irradiated] AND [soft tissue sar-
coma OR Soft Tissue Neoplasms] AND [surgical wound
infection OR surgical wound dehiscence OR wound healing
OR wound therapy OR radiation injuries OR Surgical Flaps
OR limb-sparing OR flaps OR limb salvage] AND [limb
OR extremity OR extremities]).

2.2 | Eligibility criteria

Filters were applied to the search results to restrict the stud-
ies to the period between 1996 and 2016. Similarly, only
articles in English, German and French were included. The
inclusion criteria were studies reporting on postoperative
complications in 10 or more patients aged over 18 years
diagnosed with extremity STS and treated with postopera-
tive EBRT. On the other hand, systematic reviews or studies
reporting on intraoperative radiotherapy were excluded. The
retrieved studies were qualitatively analysed regarding tim-
ing of irradiation and the rate of postoperative wound com-
plication. This systematic review was performed according
to PRISMA statement.21 However, a detailed bias assess-
ment according to the PRISMA criteria was not possible
due to the inconsistency of the existing literature.

2.3 | Ethical considerations

This article does not contain any studies with human partici-
pants or animals performed by any of the authors.

3 | RESULTS

The initial literature search resulted in 1045 articles. After
applying the abovementioned filters, 735 articles remained.
After reading titles and abstracts, another 484 articles were
excluded. Finally, inclusion and exclusion criteria were
applied, yielding 37 articles as shown in Figure 1.

Overall, the published data regarding oncological resec-
tion, flap reconstruction and postoperative radiation are
characterised by a relatively low level of evidence. All the
reviewed studies were retrospective except two studies; one
was a prospective multicentre randomised controlled trial,14

and the other was a retrospective analysis of prospectively
collected data.22

4 | TIMING OF RADIOTHERAPY AFTER
STS RESECTION

No consensus regarding the timing of postoperative radia-
tion protocols is available in the literature. Different proto-
cols are described, but almost no studies compare different
strategies in homogenous patient cohorts.

Additionally, different types of complications are
reported. These include persistent pain, oedema, fibrosis,

pathological fracture, joint stiffness, osteoradionecrosis, oste-
omyelitis, chronic radiation dermatitis and wound-related
complications.22–25 The timing of radiation therapy mostly
influences wound-related complications, such as wound heal-
ing disorders, infection, seroma or haematoma. The other
complications are probably not related to radiation or the tim-
ing of radiation. Consequently, we focused on wound-related
morbidity rates. Overall, only 15 of the 37 studies report on
exact timeframes, as seen in Table 1. Four of these studies
started radiation therapy within the first four postoperative
weeks. Wound-healing problems occurred in 3–70% of cases
in these series. These predominantly were infection, seroma,
haematoma and wound dehiscence.26–29

Nine studies started radiation therapy within the second
postoperative month.10,14,15,30–35 Here, wound-related com-
plication rates ranged from 3% to 18.5%. Only one study
reported higher morbidity rates of 60%, which may be
addressed by the fact that all patients additionally received
isolated limb perfusion (ILP).34 Two more groups applied
radiation therapy in the third postoperative month after an
average of 8.4 weeks36 and 10 weeks, respectively.37 This
resulted in wound complication rates of 7% and 39%,
respectively.36,37 However, 39% were observed in a study
including infectious complications that were reported from
other hospitals.37

In summary, the available literature suggests that early
radiation within the first postoperative month is associated
with the highest morbidity, whereas complication rates
decrease with time. On the other hand, postponed radiation
may lead to oncological compromises12 and should there-
fore be applied within the second month. Some studies
reported that the onset of radiation therapy had to be post-
poned for up to more than 12 weeks in a subset of patients
due to postoperative wound healing problems.26,35 There-
fore, strategies to reduce the risk of wound break down
should be included in the multimodal treatment regimen.

5 | COMPLICATIONS OF RADIOTHERAPY
WITH FREE FLAPS COMPARED TO
PRIMARY CLOSURE

High-quality literature regarding plastic reconstruction after
extremity STS resection and adjuvant EBRT is sparse. To
the authors’ knowledge, there is no prospective randomised
trial comparing STS with and without plastic reconstruction
after radiation.

Moreover, even retrospective studies evaluating recon-
struction after STS resection do not always report periop-
erative wound complication rates in relation to the
method of wound closure (primary closure vs vascularised
reconstruction).22,24,26,27,29,30,32,34,36–46

The mean number of patients in the included studies
was 61 (range 10–315), and the mean period of follow up
was 64 months (range 8–214) as shown in Table 2.
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The risk of wound healing problems increases with radi-
ation doses or with different fractionation regimens. The
mean total dose in the reviewed literature was relatively
homogenous and ranged from 50 to 70 Gray (Gy), with
details shown in Table 2. It was not mentioned in six

studies.28,33,37,42,47,48 The fractionation of the radiotherapy
dose was either 1.8 or 2 Gy as shown in Table 2. It was
mentioned only in 16 articles.14,22,24–26,29,32,34–36,39–41,43,49,50

No correlation could be detected between the rates of compli-
cations and the radiotherapy dose or fractionation. Other

FIGURE 1 Showing the flow diagram of the results of the literature search according to PRISMA statement
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factors disturbing wound healing are tension on wound
edges, large dead spaces or compromised wound vicinity.
The risk even increases with additional radiotherapy and
leads to wound healing disorders, including dehiscence,
infection, seroma and haematoma.48 Most of these problems
can potentially be overcome by tension-free reconstruction
using vascularised tissue transfer. However, these positive
effects pose an extra risk of specific flap-related complica-
tions, such as anastomotic problems as well as partial or
complete flap loss.51 Consequently, risk reduction of wound
morbidity must be weighed against flap complications.
Reviewing the literature, it is of utmost importance to distin-
guish between flap-related vs wound morbidity. The latter
can be classified either according to Common Terminology
Criteria for Adverse Events38,41,43,49 or as major and minor
where the major wound complications require operative
intervention or hospital admission unlike their minor
counterparts.48

In theory, flap reconstruction after STS resection and
radiation should decrease perioperative morbidity rates.
Matching results were described in some studies showing
increased morbidity rates in patients treated with direct clo-
sure rather than vascularised flap reconstruction.14,31,48

O’Sullivan et al14 found that complication rates after direct
closure were 15%, compared to 2% with additional vascu-
larised tissue transfer. These results were similar to those
described by Cannon and colleagues in 2006. This group
reported morbidity rates of 13% following primary closure
vs 3% after additional flap reconstruction.31 Agrawal et al48

described two patient cohorts; one was before a plastic sur-
gery service was introduced in their institution and the other
cohort came thereafter. The authors described a decreased
incidence of wound infection and dehiscence, seroma or
haematoma after plastic surgery was included in the treat-
ment. However, flap-related complications, such as fat or
partial flap necrosis, were increased: 4.44% before plastic
surgery and 7.58% thereafter.

Other studies did not compare their results after flap
reconstruction to a primary closure group. In these studies,
only patients requiring vascularised tissue transfer were
included. These patients generally had a higher risk profile
for wound problems with larger tumours; unfavourable
STS location; and exposure of vital structures such as ten-
dons, nerves, bone or vessels.7 However, reported wound-
related morbidity rates were still satisfying and ranged from
13% to 30%.15,33,47,51,52 Spierer et al10 reported uncompli-
cated wound healing in all but one patient (4%), who
required debridement before radiotherapy. Barner-
Rasmussen et al51 reviewed the STS database of Helsinki
University central hospital in 2008 and extracted the data
for 72 lower extremity cases that underwent microsurgical
reconstruction and found a complication rate of 26%. Simi-
larly, the same authors reviewed 20 upper extremity cases
that underwent microsurgical reconstruction in 2010 and
found a complication rate of 20%.52 The complications
mentioned in the two studies were immediate reoperations
for anastomotic revision, reoperations for haematoma and
minor debridements.51,52

TABLE 1 Studies showing details of the postoperative interval before radiotherapy and complications

Postoperative interval for
starting radiotherapy

Number
of studies

Author and mean
postoperative interval

Wound
complications
rates Types of wound complications

First postoperative month 4 3 wk: Karakousis et al29 3 Infection, seroma, haematoma, wound dehiscence

3 wk: Thacker et al28 6 Wound dehiscence

3 wk: Shapeero et al27 70 Seromas

4 wk: Leidinger et al26 21 Wound healing disorder

Second postoperative month 9 4.71 wk: Cannon et al31 16 Wound dehiscence, infection, seroma

3-6 wk: O’Sullivan et al14 17 Wound problems requiring secondary operation and wound
breakdown requiring prolonged dressings

4-6 wk: Spierer et al10 4 Wound infection requiring debridement

5.28 wk: Penna et al33 21 Major (complete flap loss or partial flap loss or dehiscence), minor
(minor wound dehiscence)

5.7 wk: McGee et al30 3 Delayed wound healing

6 wk: Lehane et al32 12 Haematoma and wound infection

6 wk: Vrouenraets et al34 60 Non-healing wounds, delayed wound healing, lymphocele and
erysipelas

6.5 wk: Miller et al35 15 Wound healing complications requiring secondary operative
intervention or hospital admission for intravenous antibiotics

7.2 wk: Chao et al15 13 Total flap loss, donor site seroma, recipient site (abscess,
dehiscence, haematoma, partial skin graft loss, pedicle
thrombosis)

Third postoperative month 2 8.4 wk: Merimsky et al36 7 Wound dehiscence

10 wk: Grainger et al37 39 Major wound complications requiring surgical debridement or
moderate requiring dressings and antibiotics
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Only two of the studies in this review reported higher
complication rates in the patients treated by flaps opposed
to patients treated by direct closure.35,53 Lohman et al53

found complication rates of 38% in the flap group in com-
parison to 24% in the direct closure group. Likewise,
another study reported complication rates of 27% in the flap
group, rather than 20% in the direct closure group.35 How-
ever, the patients requiring flap reconstruction were
observed with a significantly higher risk profile for wound
healing disorders as the average tumour size was higher,
more patients received radiation therapy and general risk
factors such as smoking were more frequent. Moreover, a
closer look on this group’s data showed that major wound
complications requiring readmission or reoperation all
occurred after direct closure, whereas conservative wound
complication management was predominantly possible in
cases after vascularised flap reconstruction. Major complica-
tions in the latter group were mainly flap related, such as
two revisions of thrombosed microvascular anastomoses,
one haematoma drainage and one flap loss.53

Other groups reported on complication rates in mixed
patient cohorts, including cases with and without vascu-
larised reconstruction, but did not separately describe mor-
bidity for the different subsets of patients. Here,
complications were observed in 6–35% of the
patients.23,25,28,49,50,54,55 However, these studies suggested
that flap reconstruction might help to reduce complication
rates because the highest number of complications was

found with the least number of flaps performed (9%).25

With the exception of two studies,54,55 it was found that the
higher the percentage of flaps used, the lower the incidence
of complications as shown in Table 3.23,25,28,49,50

Radiation therapy is not the only factor influencing
wound healing in STS patients. Other treatment options in
multimodal regimens such as chemotherapy or ILP may
likewise lead to increased morbidity rates. Chemotherapy
was used in 25 of the reviewed articles. The percentage of
patients who received chemotherapy ranged from 4% up to
47%, with details listed in Table 2.22,27,28,32,36,41–43,49–51,53

ILP was used in 100% of the patients in only two stu-
dies.34,54The indication was either primary intermediate and
high-grade lesions54 or irresectable lesions.34

6 | DISCUSSION

The effect of radiation on the wound healing process
depends on several factors, such as the interval between sur-
gery and radiotherapy, the use of preoperative or postopera-
tive radiotherapy, rate of dose accumulation, type and
energy of radiation used, the volume of normal tissues sub-
jected to radiation and the site being treated.56–58

Radiation causes cellular injury by damaging the DNA
and by generating free radicals.58,59 This adversely affects
all steps of wound healing.59 Skin irradiation suppresses the
inflammatory reactions, inhibits angiogenesis and decreases

TABLE 3 Comparison of wound complications rates after different closure methods

Wound complications after different closure methods Articles Complication rates

Articles not reporting complications after STS resection in
relation to the method of wound closure.

19 articles.22,24,26,27,29,30,32,34,36–46 Not mentioned

Articles reporting higher morbidity rates in direct closure
group than in flap group.

O’Sullivan et al14 15% after direct closure vs 2% after flaps.

Cannon et al31 13% after direct closure vs 3% after flaps.

Agrawal et al48 100% after direct closure vs 75% after flaps.

Articles reporting higher morbidity rates in flap group
than in direct closure group.

Lohman et al53 38% after flaps vs 24% after direct closure.

Miller et al35 27% after flaps vs 20% after direct closure.

Articles reporting complications in patients who all had
flap coverage.

Chao et al15 13%

Barner-Rasmussen et al52 20%

Penna et al33 21%

Barner-Rasmussen et al51 26%

Muller et al47 30%

Articles reporting complication rates in mixed patient
cohorts with and without flaps.

Complications Flaps utilized

Thacker et al28 6% 27%

Colterjohn et al50 17% 25%

Alektiar et al49 24% 23%

Muller et al23 20% 20%

Emory et al25 35% 9%

Jakob et al54 Could not be calculated 22%

Rohde et al55 Could not be calculated Used, but could not
be calculated
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formation of collagen.60 Radiation damages the vascular
endothelial cells, leading to their oedema, and activates the
coagulation system, leading to thrombosis with consequent
vessel occlusion.59 Likewise, radiation inhibits functions of
fibroblasts such as division and movement. This results in
decreased formation and maturation of collagen, eventually
leading to decreased tensile wound strength. All these
derangements lead to wound healing complications such as
dehiscence, infection, ulcers and unstable scars or even
malignant transformation.58,59

The introduction of vascularised tissue can counteract
some of the harmful effects of radiation. This is mediated
by improving tissue oxygenation, providing neutrophils,
fibroblasts and macrophages to the local tissues, which are
essential for wound healing.20 Geller et al61 mentioned that
the prophylactic use of flaps for defects after STS re-
section resulted in less wound complications.

The tension exerted on the wound edges during closure
is another detrimental factor for wound healing. Defects
resulting from sarcoma excision can be closed directly or
otherwise require vascularised tissue transfer. Direct closure
can be performed if there is minimal wound tension. On the
other hand, flaps are indicated if there is a large defect or
excessive tension on the wound edges or exposed important
structures. As radiation as well as tension increases the risk
of wound break down, flap reconstruction should be liber-
ally indicated in patients requiring adjuvant radiotherapy.62

Likewise, creation of dead space after surgical re-
section leads to impaired wound healing by providing a
space for haematoma or seroma formation with possible
bacterial infection.63 Additionally, radiotherapy leads to loss
of tissue pliability, thus accentuating the effect of dead
space formation. Hence, introducing vascularised tissue into
these wounds obliterates the dead space even if there is no
wound tension, thus combating surgical- and radiation-
induced wound healing problems.53

The fact that complication rates can be reduced by vas-
cularised flap reconstruction in oncological patients under-
going radiation therapy has been demonstrated for
different tumour entities. Devulapalli et al64 published a
meta-analysis analysis comparing primary closure with
myocutaneous flaps for pelvic reconstruction following
abdominoperineal resection (APR) and pelvic exenteration.
They found that the use of myocutaneous flaps like verti-
cal rectus abdominis muscle and gracilis muscle led to sig-
nificant statistical and clinical decrease of perineal wound
complications compared to primary closure. Likewise,
another systematic review showed that myocutaneous flap
reconstruction following APR in irradiated patients reduces
perineal wound complications.65

Similarly, another group compared the rates of pharyn-
gocutaneous fistula in irradiated total laryngectomy with
primary closure vs closure by pectoralis major myocuta-
neous flap (PMMF). They found a higher fistula rate in the

primary closure group of 36% compared to 14% in the
PMMF group.66

STS resection with postoperative radiation is a good
example of the fact that the historic concept of the ladder of
reconstruction cannot be applied in all patients. Primary clo-
sure may be possible in a subset of patients but may, how-
ever, not be the best therapeutic option when radiation
therapy is planned. Furthermore, the attempt to close a
wound primarily may lead to oncological compromises that
would not be necessary when plastic reconstructive tech-
niques are included in the treatment plan. Similarly, skin
grafts can be used to achieve wound healing but may lead
to significant postoperative morbidity when additional radia-
tion therapy is planned.14

In our review, three studies showed lower complication
rates in the reconstruction group.14,31,48 The two studies
reporting higher complication rates in the flap group vs
direct closure showed selection bias that was related to the
general clinical setting. The different groups were not com-
parable as flaps had a certain indication, and patients were
not randomised to the method of wound closure. Prospec-
tive randomised trials are not possible in the context of STS
treatment because it would be ethically unacceptable to ran-
domise a patient to the direct closure group if this is impos-
sible. Consequently, flaps are only applied if tumours are
large and direct closure is impossible or if the tumour is
located unfavourably (e.g. at the lower leg). If additional
risk factors such as the percentage of patients undergoing
radiation therapy are additionally excluded, it becomes
obvious that flaps still reduce morbidity rates in a patient
cohort with a high risk profile due to the STS characteris-
tics.35,53 This is specially illustrated by Lohmann et al53

who demonstrated that postoperative radiation had to be
postponed in a subset of patients after STS resection and
primary closure, whereas timely EBRT was possible in all
patients after additional flap reconstruction. As the main
goal in STS resection is local tumour control, treatment reg-
imens should be adapted to avoid wound healing problems.

Another daily question for the treatment team in STS
patients is the optimal timing of radiation after reconstruc-
tion. This question has been fully investigated and
addressed in head and neck cancer.67 Likewise, Schwartz
et al12 studied the effect of delaying adjuvant RT on local
control in extremity STS patients. They divided the patients
into two cohorts, a short one with a median delay of 1 month
and a long cohort with a median delay of 5 months. The
local recurrence was 34% in the long delay cohort in con-
trast to 11.5% in the short delay cohort.12 RT is usually ini-
tiated 3–6 weeks postoperatively to allow for both adequate
wound healing and effective local tumour control.68 There-
fore, treatment regimens should ensure uneventful wound
healing within this timeframe.

The conclusion of our review regarding flap reconstruc-
tion as well as optimal timing of radiation therapy after
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reconstruction is hampered mainly by the limited quality of
existing evidence. Different definitions, different cut-off
values regarding the operative timing, varying inclusion cri-
teria and predominantly retrospective nature render it diffi-
cult to perform an assessment according to the PRISMA
criteria. The analysis of bias was especially not feasible due
to the quality of the existing literature. Therefore, this
review is just summarising the available literature, and nec-
essary future studies should be based on this knowledge.

7 | CONCLUSION

Postoperative radiotherapy together with limb salvage sur-
gery is an already established protocol in the treatment of
extremity STS. However, radiotherapy is associated with
perioperative wound complications. Surgical excision of the
STS lesion leaves a defect that may be closed directly or by
flaps. Flaps help to decrease wound complications by intro-
ducing vascularised tissue that can withstand the effects of
RT. Adjuvant radiotherapy should not be delayed for more
than 6 weeks because this appears to compromise local con-
trol. As uneventful wound healing is mostly accomplished
after 3 weeks, radiation therapy after STS resection should
be allowed between 3 and 6 weeks. Plastic surgery is an
integral part of the multidisciplinary team for extremity STS
and may allow reduced perioperative morbidity rates. Con-
sequently, plastic reconstructive options should be involved
in all treatment stages for patients suffering from STS.
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