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Introduction

Intraabdominal, retroperitoneal, and abdominal wall 
sarcomas fall under the category of soft tissue sarcomas 
(STS), which are rare solid tumors of mesenchymal cell 
origin. Malignant mesenchymal neoplasms account for 
<1% of overall adult and 15% of pediatric malignant 
tumors of the human body but they carry a relatively high 
morbidity and a heterogeneity that can make treatment 
difficult (1-3). They tend to present at younger ages but do 
not have predominance amongst a gender or race. A total 
of 10–15% of sarcomas occur in the trunk and 15% in the 

retroperitoneum (4,5). 
Prognosis is heavily defined by the grade of the 

sarcoma as measured by the mitotic activity, in addition 
to the histological subtype, but long-term survival is next 
determined by the completeness of the resection (4-9). 
Treatment is multifactorial but primarily centers on a R0 
surgical resection that may require removal of adjacent 
viscera or portions of the abdominal wall. Local recurrence 
is directly correlated with the ability to achieve negative 
margins. Margins of at least 1 cm have been demonstrated 
especially in retroperitoneal sarcomas to increase the 
likelihood of local control (2,3,9). Margins that are found 
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to be R0 on the final pathologic specimen but less than  
1 cm may be recommended for re-excision and/or radiation 
therapy depending on the tumor location and grade. 

This  rev iew focuses  on  surg ica l  p lanning  for 
intraabdominal, retroperitoneal, and abdominal wall STS’s 
and reconstruction options. Resection of these tumors 
and the resultant reconstruction may be conceptualized 
as a form of a ventral hernia repair or abdominal wall 
reconstruction, but frequently they are much more complex 
for a variety of factors. Their locations can demand non-
traditional surgical incisions or full thickness loss of the 
abdominal wall that makes any repair more hernia-prone 
and pose the additional challenge of covering the defect 
with vascularized tissue. There may be an irradiated field if 
the tumor calls for neoadjuvant therapy, which completely 
changes the tissues quality and planes in the operative field. 
One may have to plan for possible post-reconstructive 
radiation and consider what repair would be the most 
resilient long-term following the adjuvant treatment. If 
the sarcoma involves intraabdominal or retroperitoneal 
viscera that must be resected, the contaminated field limits 
the prosthetic mesh options to reinforce repairs. Finally, 
as this is a cancer operation, there is a time factor that may 
not allow patients to be optimized pre-operatively as much 
as possible. Frequently prior to elective hernia repairs, 
patients are mandated to decrease their BMI’s, control their 
diabetes, start exercise and nutrition regimens, and have a 
complete cessation of all tobacco products. Surgeons do not 
have the luxury to delay these oncologic operations until 
these requirements are met, which will inherently place the 
patients at a higher risk for perioperative complications and 
long-term hernia occurrence.

Abdominal wall anatomy

A thorough understanding of abdominal wall anatomy is 
critical to preoperative planning and intraoperative decision 
making. Respecting the tissue layers and their vascular 
supplies is important in preventing hernias, maintaining 
skin viability, and preserving reconstructive options. For the 
purposes of this discussion, we will focus on the anterior 
abdominal wall. The anterior abdominal wall is often 
visualized as a hexagon. The hexagon is bordered superiorly 
by the costal margin with the apex at the xiphoid, laterally 
by the midaxillary lines, and inferiorly by the bilateral 
inguinal ligaments extending from the anterior superior 
iliac spine (ASIS) to pubic symphysis (10). 

Musculature

The normal abdominal wall is made up of an inner 
muscular cylinder with a surrounding skin and soft tissue 
covering. The skin is the most superficial layer of the 
abdominal wall, and the dermis in this region is some of 
the thickest in the body. Deep to the skin, subcutaneous fat 
overlies the superficial fascia of the abdominal wall. Inferior 
to the umbilicus, the superficial fascia separates into two 
layers—Scarpa’s and Camper’s. Camper’s fascia is the more 
fatty, superficial layer and transitions caudally into the 
superficial fascia of the thighs. Scarpa’s fascia is the deeper, 
more fibrous layer that inferiorly joins the fascia lata of the 
thigh and Colle’s fascia in the perineum. A second layer 
of deeper fat is found between the superficial fascia and 
musculoaponeurotic layers (10,11). 

The external oblique, internal oblique, and transversus 
abdominis muscles form the muscular layers of the 
lateral abdominal wall. The external oblique is the most 
superficial of the three, and its fibers are oriented with an 
inferomedial vector. The inferior oblique is in between 
external oblique and transversus. The internal oblique 
fibers are oriented superomedially, perpendicular to the 
external oblique. The transversus is the deepest muscle of 
the three and has horizontally oriented fibers. Laterally, 
parietal peritoneum is found immediately deep to the 
transversus abdominis (10,11). 

Medially, the three lateral abdominal wall muscles form 
a fascial aponeurosis that centrally becomes the rectus 
sheath. The paired rectus abdominis muscles have vertically 
oriented fibers originating from the pubic symphysis 
and pubic crest and inserting on the xiphoid and 5th–7th 
costal cartilages. The aponeurotic layer begins lateral to 
the border of the rectus muscles, forms the rectus sheath 
surrounding the rectus muscle medially, and ultimately 
meets the contralateral aponeurosis in the midline to form 
the linea alba. The arcuate line is located at the level of 
the ASIS, about halfway between the umbilicus and pubic 
symphysis, and marks a major transition in the arrangement 
of the rectus sheath fascial layers. Superior to the arcuate 
line, the anterior rectus sheath is formed by external 
oblique aponeurosis with contributions from the internal 
oblique, and the posterior sheath is formed by the internal 
oblique and transversus abdominis. Below the arcuate 
line, the internal oblique and transversus aponeuroses 
only contribute to the anterior sheath; therefore, only a 
thin layer of relatively weak transversalis fascia is present 
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posteriorly (10,11) (Figure 1).

Vascularity

Vascular supply to the anterior abdominal wall comes mainly 
from branches of the external iliac vessels, internal mammary 
vessels, lower intercostals, and lumbar vessels (12). This can 
be categorized into three main territories, called Huger’s 
zones (13). This is a very important concept in abdominal 
wall surgery, as previous abdominal incisions are indicators 
of which zones remain reliable. Zone I is central and extends 
from the xiphoid to ASIS, and the lateral edges of rectus 
muscles form its lateral borders. The deep inferior epigastric 
vessels from the external iliac and deep superior epigastric 
vessels from the internal mammary supply Zone I. Both 
give off several skin perforators before collateralizing near 
the level of the umbilicus. Zone II is located inferiorly on 
the abdomen bordered superiorly at the level of each ASIS 
and inferiorly by pubic symphysis and inguinal ligaments 
bilaterally. Zone II is supplied mainly by the superficial 
inferior epigastric and superficial circumflex femoral vessels 
with contributions from the external pudendal arteries and 
perforators from deep inferior epigastric artery. Zone III 
is made up of the lateral zones on each side of Zone I and 
superior to Zone II. Zone III is supplied by perforators from 
the lower six intercostal bundles and from lumbar arteries. 
There is rich collateralization of these source vessels as they 
feed the abdominal wall from different directions, and there 
is some overlap between each zone. The lateral abdominal 
wall musculature is supplied mainly by Zone III vessels 
while the rectus abdominis muscles are supplied by vessels of  
Zone I (10-13). 

Innervation

The anterior abdominal wall receives most of its innervation 
from posteriorly and laterally from the 7th to 12th intercostal 
nerves and the first 3 lumbar nerves. The ventral rami 

at those levels provide innervation to abdominal wall 
muscles and sensation to the overlying soft tissue and skin. 
These nerves can be found travelling between the internal 
oblique muscles and transversus abdominis muscles and 
then piercing the posterior rectus sheath medial to the 
lateral borders of the rectus muscles. The ilioinguinal and 
iliohypogastric nerves are branches of the lumbar ventral 
nerves and travel inferiorly, branching in between the 
internal and external oblique muscles (10,11). They are both 
vulnerable to injury in that location and prone to forming 
neuromas. Knowledge of the abdominal wall innervation 
can help the surgeon prevent troublesome postoperative 
neuromas and can be a useful tool in controll ing 
postoperative pain with locoregional nerve blocks. 

Surgical incision planning

Intra-abdominal or retroperitoneal tumors

In the case of a purely intra-abdominal or retroperitoneal 
sarcoma, with no involvement of the abdominal wall or 
posterior trunk structures, it is recommended to proceed 
with a traditional midline laparotomy incision if feasible in 
order to maintain as much integrity of the abdominal wall as 
possible. That being said, an oncologically sound resection 
is paramount and may require multi-visceral en bloc 
resections depending on the primary tumor size and level 
of invasiveness. This may call for alternative incisions such 
as a chevron, subcostal, thoracoabdominal, or flank for the 
appropriate access. Retroperitoneal sarcomas are commonly 
approached with the patient in the lateral decubitus position 
not only to allow for the ideal surgical exposure but also 
to utilize gravity to separate the tumor from vital non-
resectable structures (9). 

Abdominal wall tumors

If the tumor is located within the abdominal wall, surgical 

Figure 1 Cross-sectional schematic of the abdominal wall musculature cephalad to the arcuate line. RA, rectus abdominis; TA, transversus 
abdominis; IO, internal oblique; EO, external oblique.
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incision is planned based on the anatomic location of the 
STS. Preservation of the superficial skin and soft tissue may 
be possible if the tumor is deep to Scarpa’s fascia but this 
may need to be determined at the time of surgery. Is should 
be considered though based on preoperative imaging when 
planning on skin incisions. Imaging should also be used 
to assess for intra-abdominal involvement of viscera that 
would require en bloc resection and may limit reconstruction 
options if contamination is present. The timing of definitive 
reconstruction must be optimized as much as possible to 
minimize the risk of reconstructive failure, wound infection, 
and hernia development. If there is any concern for positive 
margins on the resection specimen, wound contamination, 
or patient instability, the reconstruction should be done at a 
second stage (14). Alternatives for temporary closure include 
the ABthera™ (San Antonio, TX, USA) intraabdominal 
wound vac, traditional wound vac, Vicryl bridging mesh, or 
skin-only closure.

Partial thickness abdominal wall reconstruction

At times, partial abdominal wall resection may be 
appropriate if the tumor is small (<5 cm), low-grade, and 
located superficial to the abdominal fascia. In these cases, 
the soft tissue defects will generally be smaller even with 
the oncologically safe margins and are able to be closed 
primarily. If in the lower quadrants of the abdomen, a 
traditional panniculectomy with a separate resection of the 
skin of the contralateral side for symmetry and inferior 
advancement of the superiorly based adipocutaneous flap 
would result in an optimal aesthetic outcome. Additional 
options include skin grafting and local flaps, recruiting 

tissue from other areas of the abdominal wall and flanks 
through advancement, rotation, or transposition.

Full thickness abdominal wall reconstruction 

If tumor size and location necessitate full thickness 
resection, the resultant defect dictates potential options 
for closure (5). Abdominal wall defects have previously 
been classified by Mathes et al. based upon location. Zone 
1A involves an upper midline defect with extension across 
the midline. Zone 1B covers defects in the lower midline 
with extension across the midline. Zone 2 is an upper 
quadrant defect of the abdomen and Zone 3 is a lower 
quadrant defect of the abdomen (15). M.D. Anderson 
recently published a defect classification system to guide 
reconstructive surgeons following an oncologic resection 
of the abdominal wall. They divide the abdominal wall 
into 4 surface area types: type I is located within the  
2 semilunar lines in the midcentral abdomen; type II is 
lateral to the semilunar lines; type III is cephalad to type I to 
the xiphoid process; and type IV is caudal to type I from the 
arcuate line to the pubic symphysis. There are additionally 
3 depth subtypes: type A is skin and subcutaneous tissue 
only; type B is musculofascial abdominal wall only; and  
type C is skin, subcutaneous tissue, and any component of 
the musculofascial abdominal wall (16). 

Primary closure techniques

Ideally, primary closure is performed if possible with or 
without component separation as utilized in traditional 
hernia repairs and abdominal wall reconstruction. The 
goals of abdominal wall reconstruction are to provide stable 
soft tissue coverage, restore fascial integrity, prevent hernia, 
protect abdominal viscera, and restore function if possible 
(16-18). These are generally reinforced with a prosthetic 
mesh to minimize risk of future hernia formation. 

Component separation is a technique that is used to 
gain medial advancement of each side of the abdominal 
wall. Reported distances of 5 cm in the epigastrium,  
10 cm at the waistline, and 3 cm in the suprapubic region 
may be achieved (18). In an anterior separation, external 
oblique aponeurosis is released 1.5 cm lateral to the linea 
semilunaris and dissection carried out in the avascular 
plane between the internal and external oblique muscles 
from the pubis to the costal margins (19) (Figure 2). This 
technique could be utilized bilaterally for central defects or 
only on the contralateral side of the resection to allow for  

Figure 2 Anterior component separation, arrow demonstrates 
width of advancement between divided edges of external oblique.
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primary closure. 
A posterior component release or a transversus 

abdominis muscle release (TAR) is another technique that is 
a modification of the Rives-Stoppa method. This allows for 
more fascial advancement than the Rives-Stoppa but still 
allows for mesh reinforcement inlay that is separate from 
the intraabdominal viscera. When performing the TAR, 
the posterior rectus sheath is incised about 0.5–1 cm from 
its edge at the level of the umbilicus. The retrorectus plane 
is developed laterally until 0.5 cm medial to the anterior-
posterior rectus sheath junction and the posterior rectus 
sheath is incised. This reveals the underlying transversus 
abdominis muscle that is then divided along its entire 
medial edge and the plane between the transversalis fascia 
and the transversus abdominis muscle is developed. The 
posterior rectus sheath is reapproximated and then mesh is 
placed in the retromuscular space (20,21). 

One may consider a staged repair with fascial tissue 
expansion using products like the Wittmann patch, but 
this would likely require a prolonged intensive care 
hospitalization, intubation, use of paralytics, and repeat 
procedures. This is most commonly used during damage 
control laparotomies when intra-abdominal edema 
precludes the ability to primarily close the abdomen without 
the risk of compartment syndrome but has also been utilized 
with hernia repairs when the loss of domain in unable to 
be overcome by component separation alone (22). This 
technique would then negate the need for a bridging mesh 
or tissue transfer, which in itself carries potential donor site 
morbidity or flap failure. It may be a reasonable alternative 
if a primary hernia repair is attempted with component 
separation but unable to fully close with a resultant small 
defect that would be able to be closed with one or two 
advancements of the patch. 

Finally, if primary closure cannot be achieved, a bridging 
mesh may be considered in lieu of autologous tissue repair. 
Benefits include a relative expeditious closure and no donor 
site morbidity. Utilization of the techniques listed previously 
for skin and subcutaneous only resections can provide soft 
tissue coverage of the mesh. This would not be the preferred 
method though as bridging meshes have been shown to 
have higher rates of hernia recurrence, seroma, wound 
infection, and wound necrosis in comparison to hernia 
repairs performed with component separation (23,24). A 
bridging mesh repair would only be recommended in cases 
of large defects that were not amenable to primary repair 
with component separation and if the patient were not a 
candidate for autologous tissue transfer for other medical co-

morbidities or lack of donor sites. 

Vascularized tissue transfer techniques

Full thickness abdominal wall defects that are not amenable 
to repair via the previously described traditional hernia 
techniques may be covered with pedicled or free tissue 
transfer. There are several options based on the location 
and size of defect. Selection also depends on patient co-
morbidities, ability to tolerate long reconstructive options, 
and donor site availability. 

A pedicled omental flap may be used alone or in 
conjunction with a bridging prosthetic mesh to minimize 
the risks of mesh complications previously mentioned with 
this technique. If the omentum is uninvolved by the tumor, 
it is harvested on either the right or left gastroepiploic 
pedicle depending on the required arc of rotation for final 
inset. Reports of using the omentum alone to cover the 
abdominal wall defect and then either skin grafting or 
mobilizing local fasciocutaneous flaps for coverage have 
been made, but this leaves a hernia defect and inherent 
risk of evisceration (25). More commonly, the omentum 
is used along with a synthetic mesh and can be used as 
coverage alone or as a sandwich technique that splits the 
omentum and provides peritoneal lining in addition to 
external coverage of the prosthetic that can then be skin 
grafted (26,27). Omental flaps build upon a simple bridging 
mesh and preserve other reconstructive options if needed  
in the future. 

The rectus abdominis flap muscle flap is a locoregional 
flap with a robust blood supply that allows it to be used 
anywhere on the anterior abdominal wall for full thickness 
defects (15,28). The deep inferior epigastric artery 
pedicle allows the flap to provide caudal coverage and the 
secondary pedicle is the superior epigastric artery that 
allows for cranial coverage (29). The musculofascial edges 
can be sutured to the edges of the resection bed. The 
major concern with rectus abdominis flaps is donor site 
morbidity and resultant hernia as it requires transferring 
abdominal wall strength from one location to another via 
both the rectus abdominis muscle and the anterior rectus 
sheath (30). The secondary defect may or may not be able 
to be closed primarily but it is generally recommended to 
reinforce either closure with a mesh to minimize ventral 
hernia or abdominal bulge (31,32). This addition of mesh 
does not affect abdominal wall strength in relation to 
flexion or rotation activities. Abdominal functional strength 
has been evaluated extensively in related to post-operative 
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function following bilateral transverse rectus abdominis 
muscle (TRAM) flaps for breast reconstruction. This would 
likely correlate with oncologic resections on one side of the 
abdomen with sacrifice of the contralateral rectus muscle 
for rotational reconstruction. There is a demonstrable loss 
of strength in trunk flexion with bilateral TRAMs with 
some subjective reports of increased difficulty in activities in 
daily living, but this is mostly seen in activities like getting 
out of bed, which are directly based off of trunk flexion (33). 
Partial flap necrosis is an additional potential complication 
as the arc of rotation requires ligating one of the vascular 
pedicles, and the remaining one is not the dominant blood 
supply for the distal portion of the flap (32). Although there 
are benefits of the versatility of the flap, ease of harvest, and 
proximity to the resection, the morbidity of the donor site 
makes it less attractive than other locoregional or distant 
free tissue transfer options. 

External oblique rotational flaps have been historically 
utilized for both abdominal and thoracic defects. The 
external oblique is a broad, thin muscle originating from 
the inferior borders of the lower eight ribs, run inferiorly 
and anteriorly, and then inserts on the xiphoid process, 
iliac crest, pubic tubercle, linea alba, inguinal ligament, 
and ASIS (34). Flap elevation may include a portion of 
the anterior rectus sheath, which provides a sturdy layer 
for inset and dissection is carried out laterally in the plane 
between the external and internal oblique muscles until 
the intercostal vessel perforators are visualized, as lateral 
as the posterior axillary line. This myofascial flap may also 
include the overlying soft tissue if the resection site is in 
need of additional skin coverage. Once raised, the muscle 
can be rotated clockwise or counterclockwise and it has 
been reported to cover defects as large as 300–500 cm2 (35). 
This could be utilized to cover either upper or lower defects 
on the depending on the area of resection and rotation 
direction of the flap but is best utilized for the upper two 
thirds of the abdomen with its limited arc of rotation (29). 
The donor site may be closed primarily or skin grafted and 
the fascia reinforced by fixating the internal oblique sheath 
to the linea alba to maintain its integrity. 

The gracilis flap is a lower extremity muscular or 
myocutaneous flap that is very versatile and used for a wide 
variety of reconstructive procedures throughout the body. 
It can be used as both a free or pedicled flap based on the 
medial circumflex femoral artery, but most commonly 
described as a pedicled flap for lower abdominal and groin 
coverage given its origin at the ischiopubic ramus and 
insertion just distal to the medial condyle of the tibia (36,37). 

It was traditionally described as a muscle flap alone that 
could then be covered with a split-thickness skin graft, but 
may also include the overlying adipocutaneous soft tissue 
as well (38). In situ, the muscle belly is approximately 2 cm 
thick, 4 cm wide, and up to 30 cm in length, so its shape 
and size can be a limiting factor in its ability to cover larger 
defects. Wounds up to 240 cm2 have been reported for 
extremity coverage, but these are rectangular in shape and 
require scoring of the superficial epimysium in order to 
flatten the cylindrical shape (39). A reinforcing mesh for 
abdominal wall fascial defects should be utilized. Donor site 
morbidity is low with no significant functional deficits of 
the hip and knee and an aesthetically pleasing closure after 
harvest (40).

Rectus femoris flaps are best used as pedicled turnover 
or rotational flaps for lower abdominal defects. This can be 
taken as either a muscular or musculocutaneous flap and is 
supplied by the descending branch of the lateral circumflex 
femoral artery. It originates from the ASIS and the upper 
portion of the acetabulum with both heads joining together 
to insert into the patellar tendon (41). The distal portion 
of the flap can be divided at variable lengths proximal to 
the patellar tendon to preserve the stability of the knee, 
leaving in place the surrounding quadriceps muscles (vastus 
lateralis/intermedius/medialis). Strength and range of 
motion tests have been performed pre and post-operatively 
on patients who have undergone reconstructions utilizing 
the rectus femoris and have shown no significant decline 
in strength or donor site morbidity. These conclusions are 
made with the assumption that intra-operative technique of 
linking the vastus lateralis and vastus medialis muscles in the 
midline and a rigorous postoperative rehabilitation program 
maintain long-term function (42,43). It also should be used 
in conjunction with a reinforcing mesh for the abdominal 
wall fascial defect. 

The latissimus dorsi  (LD) flap is  an additional 
myocutaneous reconstruction option that is commonly 
used for breast, head and neck, and trunk reconstruction. 
Abdominal wall use would require free tissue transfer 
based on the thoracodorsal primary pedicle (44). Once the 
surgical resection is complete, the deep inferior epigastric, 
superficial epigastric, or intraperitoneal gastroepiploic 
vessels may be selected as recipient based on tumor location 
and the appropriately sized muscular flap with or without a 
skin paddle is elevated (45) (Figures 3,4). A bridging mesh 
is sutured to the edges of the facial defect followed by the 
microvascular anastomosis and musculocutaneous inset. 
Donor site morbidity is low as it may be able to be closed 
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primarily, although split thickness skin grafting may be 
required depending on body habitus and the size of the 
skin paddle. It has also been demonstrated that despite 
the muscle harvest which in situ contributes to shoulder 
adduction, extension, internal rotation, and scapular 
depression, long-term reported outcomes are positive with 

minimal to no functional deficits and overall satisfaction 
with donor site scars (46). This flap does have some negative 
aspects which has made is a less popular option than the 
next discussed thigh flaps. These include the need to change 
position intra-operatively as the harvest is performed in 
the lateral decubitus position and then the patient is turned 
supine for inset, as well as the fact that the LD does not 
have a fascial strength layer component so an additional 
layer mesh is always required to bridge the fascial defect.

Tensor fascia lata (TFL) and anterolateral thigh (ALT) 
flaps have been proposed as the ideal flaps for large 
defects (>40 cm2) (29,47) (Figures 5,6). Both of these are 
vascularized from branches of the lateral femoral circumflex 
artery and may be used as a pedicled flap for lower 
abdominal defects or a free tissue transfer for the mid and 
upper abdomen individually or in conjunction if needed 
for bulk. Major benefits of these flaps are that they may 
be harvested with fascia, which can be sutured directly to 
the edges of the surrounding abdominal fascia, ability to 
fill a large area of potential dead space overlying the fascial 
reconstruction, and low donor site morbidity (15,18). The 
ability to incorporate autologous fascia into the repair 
reinstates as much integrity as possible to the abdominal 
wall and may negate the need to implant a prosthetic mesh. 
That being said, if only an ALT is selected or if there is 
any question of TFL integrity, an additional bridging mesh 
should be used for reinforcement. Utilization of either the 
ALT or TFL is dependent on the presence of adequate 
perforators (descending branch of the lateral femoral 
circumflex for the former, ascending branch for the latter) 
as well as recipient vessels if a free flap is to be performed 

Figure 4 Elevation of right LD flap with overlying skin paddle. 
LD, latissimus dorsi.

Figure 3 Pre-operative markings of right LD flap with lateral 
decubitus patient positioning and identification of skin perforators. 
LD, latissimus dorsi.

Figure 5 Right lower quadrant abdominal wall sarcoma.

Figure 6 Full thickness abdominal wall defect (15 cm × 15 cm) 
following prosthetic mesh underlay. 
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(Figures 7,8). The most frequently used recipient vessels for 
abdominal wall reconstruction are the inferior epigastric, 
with intraperitoneal vessels like the gastroepiploic, femoral, 
internal thoracic and superior epigastric vessels used much 
less commonly (48). Donor sites may be closed primarily 
or skin grafted if needed and they result in no functional 
deficit (Figure 9). 

At times, pelvic reconstruction may be required 
either from direct extension from an intra-abdominal or 
retroperitoneal tumor or from a primary tumor stemming 
from the perineal soft tissues. In these cases, techniques 
commonly used to reconstruct defects secondary to 
urogynecologic or rectal cancers may be employed if a full 
thickness resection is required. Primary closure is difficult 
due to the limited mobility of the surrounding tissues 
unlike certain areas of the abdominal wall, but at times a 
fasciocutaneous V-Y advancement of the posterior thighs or 
the lateral gluteus maximus may be employed for perianal, 

sacral, or ischial lesions (49,50). The elevated tissue may also 
be de-epithelialized and buried subcutaneously to eradicate 
potential dead space and provide a multi-layered closure 
(Figures 10,11). Larger or deep space defects may be best 
treated with vascularized tissue transfers because not only 
can they cover large surface area defects, but they also offer 
more tissue bulk to obliterate dead space and provide a 
barrier adjacent to viscera to minimize risk of fistulization. 
Possible flaps include the aforementioned pedicled vertical or 
transverse rectus abdominis muscle (VRAM, TRAM), gracilis 
muscle, TFL, or rectus femoris muscle (51). Additionally, 

Figure 10 Perianal defect after resection of dermatofibrosarcoma 
protuberans (DFSP) with exposed rectum.

Figure 8 Right ALT flap harvest based on descending branch of the 
lateral femoral circumflex artery pedicle. ALT, anterolateral thigh.

Figure 7 Intra-operative markings of ALT flap demonstrating 
the perforators of the descending branch of the lateral femoral 
circumflex artery pedicle. ALT, anterolateral thigh.

Figure 9 Final post-operative result, demonstrating inset of 
pedicled right ALT flap to right lower quadrant full thickness 
abdominal wall defect. Donor site closed with split-thickness skin 
graft. ALT, anterolateral thigh.
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pedicled deep inferior epigastric perforator (DIEP) flaps are 
a muscle-sparing adipocutaneous alternatives that can offer 
a similar amount of volume in certain patient populations. 
Finally, gluteal perforator flaps are a regularly employed 
technique unique to pelvic or perineal reconstruction, 
which are based off of the superior or inferior gluteal artery 
perforators (SGAP or IGAP). These have evolved from the 
gluteus muscle flap which has significant donor site morbidity 
in ambulatory patients and requires a difficult dissection with 
a resultant short pedicle (52).

Conclusions

Intra-abdominal, retroperitoneal, and abdominal wall 
sarcomas are a relatively rare occurrence in surgical 
oncology, but can provide unique challenges surrounding 
both resection and reconstruction. Their invasive 
nature and ability to grow to impressive sizes in the 
retroperitoneum frequently call for sizeable incisions, 
visceral resections, and possible full thickness loss of 
a portion of the abdominal wall. Over time, several 
techniques have been developed surrounding large ventral 
hernia repairs and abdominal wall reconstructions with 
respect to better identifying blood supplies, component 
separation, and innovation with prosthetic materials 
that have been translated into oncologic abdominal wall 
reconstruction with appreciable success in immediate 
coverage as well as minimizing future hernia development. 
These methods combined with other commonly utilized 
procedures of vascularized tissue transfers (Figure 12) 
amongst plastic surgeons complement the armamentarium 
of reconstructive options for patients who may otherwise 
have a devastating outcome with a prohibitive resection. 
Now with the proper multi-disciplinary diagnosis, 
work-up, and operative planning amongst surgical and 
medical oncologists and reconstructive surgeons, these 
sarcomas have an increased likelihood of achieving an 
oncologically sound resection with a subsequent functional 
reconstruction.

Figure 11 Final post-operative result of perianal DFSP defect 
closed with bilateral V-Y gluteal flaps. DFSP, dermatofibrosarcoma 
protuberans.

Figure 12 Locoregional flap considerations based on anatomic location of defect. TFL, tensor fascia lata; ALT, anterolateral thigh; SGAP, 
superior gluteal artery perforator; IGAP, inferior gluteal artery perforator; DIEP, deep inferior epigastric perforator.

Anatomic location Locoregional flap(s) Pedicle

Upper abdomen -Omentum
-Rectus abdominis
-External oblique

-Gastroepiploic artery
-Superior epigastric artery
-Intercostal artery perforators

Lower abdomen -Omentum
-Rectus abdominis
-External oblique
-Gracilis
-Rectus femoris
-TFL
-ALT

-Gastroepiploic artery
-Deep inferior epigastric artery
-Intercostal artery perforators
-Medial femoral circumflex artery
-Lateral femoral circumflex artery (descending branch)
-Lateral femoral circumflex artery (ascending branch)
-Lateral femoral circumflex artery (descending branch)

Pelvic floor/perineum -Rectus abdominis
-Gracilis
-Rectus femoris
-TFL
-ALT
-SGAP/IGAP
-DIEP

-Deep inferior epigastric artery
-Medial femoral circumflex artery
-Lateral femoral circumflex artery (descending branch)
-Lateral femoral circumflex artery (ascending branch)
-Lateral femoral circumflex artery (descending branch)
-Superior/inferior gluteal artery perforators
-Deep inferior epigastric artery perforators
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