Chapter 15

Surgical and Anatomic Considerations
of Malignancies Affecting the Groin:
Reconstructive Approaches to the Groin

Seyed Amirhossein Razavi, Karan A. Desai, Albert Liao, and Albert Losken

There has been an increasing demand for reconstructive surgery in acute or chronic
groin wounds resulting from burn, trauma patients with oncologic defects following
groin lymphadenectomy due to urogenital and lower limb malignancies and compli-
cations of infrainguinal vascular bypass surgeries [1-6]. The reconstructive surgeon
has to select the optimal soft tissue coverage after considering the patient’s comor-
bidities, postoperative quality of life, and functional outcome. In this chapter, we
will review the reconstructive options regarding complex wounds in the inguinal
region, a brief description of the reconstructive technique, reported outcomes, and
comparison between options including use of grafts and flaps.

Primary Closure

Primary closure is always preferred when possible due to lower morbidity. Using
the reconstructive ladder as a guideline, primary reconstruction is the most direct
form of reconstruction and can be used in a variety of traumatic wounds and skin
cancer excisions [7, 8]. Primary closure however is often not possible in wounds
that are wide and have been previously irradiated.
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Skin Graft

Skin graft is the transfer of skin from a donor site to a recipient site. When primary
closure is not possible secondary to a large defect, a skin graft may be used. In con-
trast to flap reconstruction, skin grafts develop their blood supply by neovascular-
ization during the first 48-72 h after transfer. Two types of skin grafts are
split-thickness and full-thickness skin grafts. Full-thickness skin grafts require more
time for revascularization but have less wound contracture profile. In general, full-
thickness skin grafts do not have a role in groin reconstruction secondary to the
overall large size of the wounds requiring coverage. Groin wounds are most often
covered by split-thickness skin grafts from the thigh, buttocks, or trunk and will
subsequently heal by epithelialization [8—10]. While split-thickness skin grafts are
versatile, their use is restricted in the presence of wounds with exposed vital struc-
tures such as bones, nerves, or femoral vessels. Furthermore, reconstruction of a
radiated groin wound requires coverage with a well-vascularized tissue to prevent
wound-healing complications. In these situations, the clinician should seek more
complex methods in the reconstructive ladder such as flap reconstruction [2, 11, 12].
Skin grafts are often used if a wound has been slow to heal and otherwise has a
healthy granulation bed or is a superficial defect with a well-vascularized layer sub-
cutaneous tissue above the vessels.

Flap Reconstruction

Flap reconstruction is the transfer of skin and underlying tissue, when it is lifted from
a donor site and moved to a recipient site with its blood supply. Pedicled flaps have
their vascular supply connected anatomically throughout the flap transfer. Free flaps
on the other hand are when vascular supply is disconnected from its donor supply dur-
ing transfer and reconnected microsurgically to a new vessel at or near the recipient
site. The free flaps are often used when no local or pedicle flap is available.

Flap closures are particularly useful for a wound bed with compromised tissue
such as in infected or radiated wounds with exposed structures. They provide protec-
tion over exposed bones, nerves, or vessels in the wound; increase vascularization to
deficient areas; decrease scar formation; and result in a tension-free closure [2, 13].

The main complication associated with flap reconstruction is the risk of vascular
compromise. When feasible, pedicled flaps are always preferred over free flaps.
Frequent postoperative flap checks including monitoring flap color, temperature,
capillary refill, appearance, and use of tissue oximetry and external and implantable
Dopplers are necessary for early diagnosis of flap vascular compromise [14-16].
Other potential complications of flap reconstruction include hematoma and seroma
formation, surgical site infections, and donor site complications.

There are many different local flap options for groin reconstruction, including
gracilis muscle flap (medial femoral circumflex system), sartorius muscle flap
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Fig. 15.1 Rectus myocutaneous flap reconstruction of right groin oncologic defect with exposed
vessels. (a) Pre-reconstruction, (b) post-reconstruction, (c) first follow-up in the plastic surgery clinic

Fig. 15.2 Another example of rectus myocutaneous flap reconstruction. (a) Pre-reconstruction,
(b) post-reconstruction

(superficial circumflex iliac artery from the superficial femoral artery), omental flap
(right omental artery from the right gastroepiploic artery), tensor fascia lata flap
(ascending branch of lateral femoral circumflex artery), anterolateral thigh flap
(descending branch of lateral femoral circumflex artery), rectus abdominis flap
(deep inferior epigastric artery), and rectus femoris flap (descending branch of lat-
eral femoral circumflex artery) (Figs. 15.1 and 15.2).
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Regional muscle flaps such as the gracilis muscle flap and the sartorius muscle
flap are usually useful for reconstruction of small groin defects [17-19]. Sartorius
flaps and pedicled gracilis flaps are safe and durable reconstructions for locally
infected or exposed vascular grafts and infected groin wound of <10 cm. However,
as these flaps consist only of muscle, a skin graft is often needed over the flap for
skin coverage in the event of a skin deficit. In their retrospective review of 244 flaps
used for complex groin wound reconstruction, Fischer et al. suggested the use of
prophylactic sartorius muscle flap for smaller, low-risk wounds, reserving rectus
femoris flap for larger, more complex wounds and anterolateral thigh for wounds
with larger cutaneous defect [20].

A retrospective review by Ducic and colleagues for the use of extended dissection
gracilis flap in high-risk patients with complex groin wounds requiring more coverage
than a standard gracilis flap concluded that the extended dissection gracilis flap has
greater arc of rotation and no restriction on postoperative ambulation or thigh abduc-
tion [21]. First described by Hason et al. [22] in the extended dissection gracilis flap
technique, after the identification of the pedicle, the muscle is divided proximally, and
pedicle dissection continues deeper to the adductor longus muscle, the perforators, and
the vascular network and can be extended all the way to the profunda femoris artery.

There does not appear to be a consensus first choice flap option for large (>10 cm)
groin defects; however, anterolateral thigh (ALT) flap (both as a pedicled and free
flap) and vertical rectus abdominis myocutaneous flap are considered highly versa-
tile and reliable for this type of defect [3, 7, 23]. In their retrospective review,
Lannon et al. determined that the pedicled ALT flap should be the flap of choice for
large groin defects. There are several techniques to preserve flap viability, including
suprafascial flap harvesting, extended harvesting of fascia, utilization of the fascia
to protect the pedicle, coharvest with the vastus lateralis, and preservation of large
lateral rectus femoris perforators [23].

A retrospective review by LoGiudice et al. looking at 39 patients who underwent
reconstruction with ALT flap and rectus abdominis flap demonstrated shorter time
to healing and lower rate of delayed postoperative complications in the ALT group.
Incisional hernias were of particular concern in rectus abdominis flap patients [4].
Aslim et al. [3] reported their use of ALT flap and vertical rectus abdominis muscu-
locutaneous (VRAM) flap for large groin defects, both resulting in consistent results
with little morbidity. Additionally, both flaps have the benefit of having donor sites
that can be closed primarily reducing donor site morbidity.

A review of 50 patients, who underwent VRAM (63%) and extended RAM
(37%) flaps by Parrett et al., showed reliable coverage of irradiated thigh and groin
oncologic wounds. Extended RAM was used for contralateral and more distal
defects. Parret reported significantly improved results when performing immediate
compared to delayed reconstruction [5].

Comparing vertical and oblique RAM flaps in 71 patients, Combs and colleagues
reported similar complication rates between the two reconstruction techniques.
They concluded that an oblique RAM flap is a safe alternative to VRAM with
advantages including greater arc of rotation, thinner skin paddle, less bulk, and lim-
ited fascial harvest [24].
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Alkon et al. [25] reviewed their experience with rectus femoris muscle flaps as
an effective and reliable mean for complex groin wound reconstruction. This flap is
harvested through a mid-anterior incision extending over the distal two-thirds of the
thigh, with muscle elevated on its pedicle and transposed into the groin wound
defect. They reported no flap losses and no donor site complications in the 37 rectus
femoris flaps performed between 1999 and 2003. Reoperation was required in four
patients, one for flap readvancement and three for prosthetic vascular graft removal.

A cost analysis study by Chatterjee and colleagues comparing sartorius (n = 234)
versus rectus femoris (n = 62) flap in the treatment of the infected vascular groin
graft wounds notes that the rectus femoris flap is the more cost-effective option with
less major complication profile [26].

In conclusion, evaluation for complex groin wound reconstruction starts with
considering patients’ comorbidities, postoperative quality of life, and functional
outcome and going through the reconstructive ladder. The reconstructive surgeon
should always consider primary reconstruction and skin grafting as first options and
then move to more complex reconstruction options such as pedicled and free flaps.

The gracilis and sartorius flaps are useful options for reconstruction of smaller,
low-risk groin wounds (<10 cm), while anterolateral thigh flap and vertical rectus
abdominis myocutaneous flap are reliable options for reconstruction of larger groin
defects.
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