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Reconstruction of complex groin defects with inferior
epigastric artery-based rectus abdominis muscle flaps:
report of two cases

Kompleks inguinal defektlerin inferior epigastrik arterden kanlanan rektus
abdominis kas flepleri ile rekonstriiksiyonu: Iki olgu sunumu

Samet Vasfi KUVAT,'* Hakan YANAR,>? Ahmet BICER,? Serdar TUNCER,*
Burhan OZALP,;? Murat TOPALAN?

Because the extremities are dependent on a single vascular sup-
ply, namely the brachial and femoral arteries, injuries around
the girdles are challenging, and may contribute to high morbid-
ity rates such as extremity loss, or even mortality due to bleed-
ing, sepsis or vascular compromise. The reconstruction or aided
closure of these regions may present additional technical diffi-
culties in the presence of a vascular injury that complicates the
use of a microvascular-free transfer, which sometimes may be
needed to cover the exposed vessels, bones, tendons, and car-
tilages whenever the neighboring skin and subcutaneous tissue
are inadequate or demised. In these circumstances, pedicled re-
gional flaps of muscular or musculocutaneous consistency (es-
pecially if a bulk or rich vascular tissue is needed) would be an
alternative. In this report, we present two cases that underwent
femoral artery repair via saphenous vein grafting in the vascular
surgery clinic followed by our inferiorly based pedicled rectus
abdominis muscle flap coverage procedure.
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Brakiyal ve femoral arterler gibi tek vaskiiler kaynagi olan
ekstremitelerin damar ve ¢evresi yaralanmalarinda, eks-
tremite kayb1 gibi morbidite ya da kanama, sepsis ve vas-
kiiler uyusmazliga bagli mortalite riski yiiksektir. Ekspo-
ze damar, kemik, tendon ve kikirdaklar1 kapatacak komsu
deri ve subkiitan doku yetersizligi durumunda, bu bolgele-
rin rekonstriiksiyonunda ihtiya¢ duyulabilen serbest mik-
rovaskiiler doku transferi, vaskiiler yaralanma sebebi ile
beraberinde ek teknik zorluklart da ortaya ¢ikarabilir. Bu
kosullarda, pedikiillii kas ve kas-deri flebi gibi rejyonel
flepler (6zellikle dolasimi iyi hacimli dokuya ihtiya¢ var-
sa) alternatif olabilir. Bu yazida, vaskiiler cerrahi klinigin-
ce safen ven grefti ile femoral arter onarimi sonrasi inferi-
ora baze pedikiillii rektus abdominis kasi ile rekonstriiksi-
yon uyguladigimiz iki olgu sunuldu.

Anahtar Sozciikler: Inguinal defekt; rektus abdominis kas flebi;
vaskiiler yaralanma.

The last decades have witnessed a gain in popularity
of the concept “limb salvage surgery”, especially con-
cerning trauma or oncologic surgery. Providing reliable
soft tissue coverage to the girdle regions can be con-
sidered to be a limb salvage reconstructive surgery.!!
Wound healing in the groin region is somehow defective
owing to a thin and relatively avascular soft tissue cov-
erage.”’! Moreover, complications like wound infection
and wound dehiscence are often encountered following

primary closure of defects in this region.['*! When all
these factors are taken into account, reconstruction con-
fined to these regions may need pedicled or free muscle
flaps, which provide adequate blood supply.!!!

Inferiorly based rectus abdominis muscle/muscle-
skin (RAMs) flaps are among the valid emerging al-
ternatives in reconstruction of inguinal region soft
tissue defects. Adequate soft tissue volume, wide arc
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rotation, no repositioning required during surgery, and
relatively rapid and straightforward flap harvesting
render these flaps advantageous.!'3

Two cases that underwent vascular repair in the
femoral region followed by our inferiorly based ped-
icled RAM flap coverage procedure are presented
herein.

CASE REPORTS

Surgical anatomy: The RAM is nourished by the
inferior epigastric artery, which is a branch of the ex-
ternal iliac artery, and the superior epigastric artery,
which is the continuity of internal thoracic artery. The
RAM/musculocutaneous flap based on its superior
pedicle is commonly used to close defects of the su-
perior and anterior thoracic wall, whereas defects of
the inferior abdominal wall and the inguinal region
are covered by the same muscle based on its inferior
pedicle.>4

Case 1- A 45-year-old male presented to our emer-
gency department following an occupational injury.
Physical examination revealed a complex crush injury
in the suprapubic and both inguinal regions with bi-
lateral femoral artery and vein disruption. The right
femoral artery was repaired with a reversed great sa-
phenous vein graft interposition, whereas the left was
repaired using the ipsilateral superficial femoral vein
as a graft. The demised, degloved skin was primar-
ily closed. On the 3rd postoperative day, the infect-
ed and necrotized skin due to the type of injury and
subsequent contamination was debrided. The radical
debridement resulted in exposition of both vascular
repairs. This necessitated extensive closure of the
defects. A pedicled tensor fascia lata (TFL) musculo-
fasciocutaneous flap for the fairly smaller right-side
defect and an inferiorly pedicled RAM flap for the
generously larger left-side defect were planned.

Surgical technique: The rectus sheath was opened
on its lateral border using a paramedian anterior ab-
dominal incision. The deep inferior epigastric artery
was identified while the rectus muscle was being dis-
sected from its sheath beneath the arcuate line. After
dividing the superior epigastric artery and separa-
tion of the superior portion from its insertions, the
muscle was transposed upon the wound inferiorly.
The divided anterior rectus sheath was repaired with
nonabsorbable sutures in the donor site in an effort to
minimize any resultant weakness around the anterior
abdomen consequently. The portion of the defect out-
stretching the right inguinal region where the defect
was comparably smaller was repaired with a 15x8 cm
TFL musculocutaneous flap. The rectus muscle was
left bare on the wound to exclude any possible skin
graft failure due to the past skin infection. The open
wound was treated with local wound care for seven
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days, after which it had been confirmed that the local
infection was under control; a split thickness skin graft
was used to ensure skin protection. Total healing of
the skin was observed following a three-week period
of local wound care postoperatively, after which the
patient was discharged (Fig. 1).

. (a) Complex inguinal and suprapubic defect in a patient
with bilateral femoral vascular repair. (b) Design of
RAM and TFL flaps. (¢) Long-term results of left-
sided RAM and right-sided TFL musculocutaneous
flap coverage.
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Reconstruction of complex groin defects with inferior epigastric artery-based rectus abdominis muscle flaps

Case 2- A 26-year-old male patient was admitted
to our general surgery clinic with a palpable soft tissue
mass in his left thigh region. The biopsy was reported
as soft tissue sarcoma, after which a wide resection
of the tumor was performed subsequently after a neo-
adjuvant treatment protocol. In the clinical and radio-

Fig. 2. (a) Recurrent sarcoma in the left inguinal region. (b)
Inferiorly based RAM flap, being prepared to address
the dead space. (¢) The definitive repair is made with
a split thickness skin graft overlying the muscle flap
transposed to the defect, perioperative view.
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logical follow-ups, a relapse with an invasion of the
femoral artery and vein was seen. A surgical therapy
was planned, which included a wide resection, fol-
lowed by resection of the femoral artery and vein 15
cm along its course down the inguinal ligament, and
revascularization with a 20 cm graft obtained from
the great saphenous vein. In order to address the vast
dead space occurring after the oncologic resection and
to cover the exposed femoral vascular repair with an
abundant soft tissue mass, an inferiorly based RAM
flap was planned.

Surgical technique: A left paramedian abdominal
incision was made to expose the rectus muscle and its
sheath. After visualization of its inferior pedicle, the
muscle was harvested with sharp and blunt dissections
along its borders. The inguinal ligament was divided
and a subcutaneous tunnel was formed through which
the muscle was propelled. The exposed vascular graft
was conveniently covered with this flap. The para-
median incisions and the inguinal region were closed
primarily, while the skin coverage of the muscle was
done by a split thickness skin graft harvested from the
contralateral anterolateral thigh (Fig. 2).

DISCUSSION

Surgical infections following vascular surgery
around the inguinal region, particularly if some sort of
prosthetic graft is used, may result in arterial occlusion
or emboli leading to drastic consequences such as ex-
tremity loss.>>¢ Therefore, complex inguinal defects
with an underlying vascular surgery should be ad-
dressed promptly and radically by flaps with adequate
vascularity and volume.® In order to obtain vascular-
ity and volume, a pedicled or a free muscle flap can be
chosen. With regards to complications, these options
were found to be comparable.!'”! However, because of
the scarcity of recipient vessels, free flaps are gener-
ally not preferred for this region.?!

Other viable alternative flaps for the inguinal region
include TFL,?# gracilis,®* sartorius,*! rectus femo-
ris,>1% gluteus medius, and vastus lateralis™ regional
muscle flaps.l’l However, adequate tissue volume need-
ed for a viable reconstruction in this region may not
be obtained with these options.?*! Another shortcoming
of these flaps is their relatively short arc of rotation.
2] One of the most viable alternatives for the region
is, therefore, a RAM flap with its abundant vascularity,
more than adequate volume, and an arc of rotation long
enough to ensure a tension-free closure.!!

A RAM flap harvested in an inferiorly based fash-
ion, which depends on the inferior epigastric artery,
may be used to address defects in the chest wall and
lower abdominal, femoral,"! vaginal,'>"*! penile,!
ischial-trochanteric,™® pelvic,' and sacral’® regions.
An inferiorly based RAM flap can either be harvested
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as a muscular unit only or with a skin paddle that may
be planned as extended, oblique or vertical at the ante-
rior abdomen.!!'% In our first case, the skin defect was
too large to be covered with a skin island. Addition-
ally, the defect was horizontal so as to extend to the
suprapubic region. Our primary goal was to address
the dead space in our second case so a skin component
was not regarded necessary.

The relative contraindications for choosing a RAM
flap include previous injury to the abdomen with ob-
scure history of depth, inferior epigastric artery liga-
tion, obesity (fat necrosis), or presence of a median or
paramedian extensive scar in the abdomen.!""!>] Poten-
tial donor site morbidities include anterior abdominal
wall weakness (bulge) or herniations. Herniation can
be possibly eliminated by tight closure of the rectus
sheath either with a mesh or nonabsorbable sutures.!'
The motive behind using a TFL graft for the opposite
side in Case 1 was to prevent further abdominal weak-
ness by using the rectus muscle bilaterally. On the
other hand, the right-sided defect was small enough
to let us conveniently use the TFL flap in spite of its
weak arc of rotation.

Defects in the inguinal region are to be assessed
promptly, preferably immediately with generation of
the defect, as Parrett et al.l'! reported marked differ-
ences with regards to complications using delayed
versus immediate reconstructions (47% and 9.4%, re-
spectively). In our first case, the delayed reconstruc-
tion was planned in order to observe the ultimate ex-
tent of soft tissue loss caused by the crush injury. It is
often difficult to assess the total damage following a
crush injury before it manifests later with a necrosis
demarcation line. In any case, it is imperative to in-
tervene immediately since, as a general rule, signs of
necrosis and infection are settled following these types
of injuries.

In conclusion, complex inguinal region defects
with subsequent vascular surgery can be reliably and
effectively addressed with an inferiorly based rectus
abdominal muscle/musculocutaneous flap.
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