Arch Gynecol Obstet (2012) 286:443-448
DOI 10.1007/s00404-012-2262-1

GYNECOLOGIC ONCOLOGY

Postablative reconstruction of vulvar defects with local
fasciocutaneous flaps and superficial fascial system repair

Sammy Al-Benna - Elias Tzakas

Received: 7 September 2011/ Accepted: 16 February 2012 /Published online: 11 March 2012

© Springer-Verlag 2012

Abstract

Introduction Postablative reconstruction of vulvar defects
is a difficult challenge because of the functional, locational
and cosmetic importance of this region. Local flaps carry a
high incidence of delayed wound healing as local flaps may
redistribute but not eliminate local wound tension. Repair of
the superficial fascial system may avert local complications
by minimising tension to the skin and increasing the initial
biomechanical strength of wound. The aim of this study was
to determine the clinical outcome of local fasciocutaneous
flaps used for postablative reconstruction of vulvar defects in
which the superficial fascial system was repaired.

Methods A retrospective analysis was conducted of
patients with vulvar carcinoma in situ or vulvar carcinoma,
who underwent ablation and immediate reconstruction with
local fasciocutaneous flaps and superficial fascial system
repair. Postoperative complications were recorded and
clinical outcomes were evaluated.

Results Twelve of the 13 flaps healed primarily. Com-
plications included 2 superficial wound infections, both of
which were treated successfully with antibiotic therapy.
One flap was complicated by minor wound dehiscence,
which healed with conservative treatment.

Discussion Local fasciocutaneous flaps with superficial
fascial system repair provide excellent design flexibility
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and can be designed and tailored to reconstruct postablative
vulvar defects with good outcomes and minimal morbidity.
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Introduction

Postablative reconstruction of oncologic vulvar defects can
be challenging because of the lack of sufficient local tissue
[1-3]. Postablative vulvar reconstruction should not inter-
fere with the important functions of micturition, repro-
duction and defaecation that occur in the region of the
female perineum. Direct closure is carried out whenever
possible, but in certain cases the tension transmitted by
direct primary closure stretches the skin and can cause
wound breakdown. This may lead to limited lower limb
mobility and pain, and prolong patients’ stay in hospital.

The goal of vulvar reconstruction is to provide thin,
pliable, sensate, durable, reliable and stable coverage with
minimal morbidity. The reconstruction must avoid bulki-
ness, orifice stenosis, reduced sensation and technical
complexity. Efforts should be made to provide an aes-
thetically acceptable result. In addition, reconstruction
should also be of low morbidity and not hinder future
disease surveillance.

Skin grafting is not usually suitable because of the
nature of the area and interference with function and cos-
mesis. Flaps, by importing vascularised tissue, may over-
come these difficulties but are not free from problems [2,
3]. Postablative reconstruction of vulvar defects has gen-
erally used local flaps, such as pudendal thigh flaps, gluteal
fold flaps or V-Y flaps [2, 3]. Although simple to perform
with minimal donor-site morbidity, local flaps carry a high
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incidence of delayed wound healing as they may redis-
tribute but not eliminate local wound tension [4].

Fasciocutaneous flaps are used for many soft-tissue
reconstructive procedures. However, their use for postab-
lative vulvar reconstruction has been limited in the litera-
ture [4]. Superficial fascial system (SFS) repair after flap
transposition may avert local wound dehiscence by mini-
mising tension to the skin through transfer of tension from
the dermis to the deeper tissues [5]. The continuity of the
dermis to the SFS ensures a direct energy transfer, and the
oblique and vertical orientation of the SFS septae disperses
the energy in a direction perpendicular to the wound ten-
sion [5]. Repair of the SFS increases the initial biome-
chanical strength of wound and has the potential to more
effectively close dead space, reduce seroma formation and
decrease early wound dehiscence [5]. The aim of this study
was to determine the clinical outcome of local fasciocu-
taneous flaps used for postablative reconstruction of vulval
defects in which the SFS was repaired.

Methods

A retrospective analysis was conducted of patients with
vulvar carcinoma in situ or vulvar carcinoma, who under-
went ablation and immediate reconstruction with local
fasciocutaneous flaps. Postoperative complications were
recorded and clinical outcomes evaluated (Fig. 1).

Surgical approach

Ablation was performed by gynaecologic surgeons. Once
negative margins were obtained and the final defect was
known, the size and extent of the defect and the laxity and
quality of the vulvo-perineal skin were evaluated by plastic
surgeons.

Fig. 1 Clinical case demonstrating postablative vulval defects and
local fasciocutaneous flaps
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Surgical technique

This fasciocutaneous flap derives its blood supply from the
suprafascial plexus via perforators. The flap has a basic
V-shaped design that is immediately adjacent to the pos-
tablative defect that approximates a quadrangle. The flap
size is 0.5 cm smaller than the measured postablative defect.
Larger flaps need more extensive local tissue dissection to
transpose them into the desired position. Subfascial dissec-
tion is performed to identify the perforators. Once the per-
forators are located, the flaps were designed around the
perforators and include skin, subcutaneous fat including the
SFS and the deep fascia. The skin incision is marked with
ink. The skin is incised through the subcutaneous tissue to
the deep fascia. The incision origin is placed slightly pos-
terior to the midpoint of the defect border. The axis of the flap
is planned after consideration of certain factors. If the vulvar
defect is oblong, the short diagonal of the flap should fall
along its width. If the vulvar defect is round, the short
diagonal can be chosen to lie along the maximum extensi-
bility of the skin. After considering the shape and the axis of
the defect to be created, the ablation margins are marked. In
planning the flap, the short diagonal of the flap is extended
towards lax skin (e.g. posterior-medial thigh, gluteal fold)
and, if possible, away from the anterior thigh where the skin
is less extensible. Another line, drawn parallel taking into
account the laxity of the skin, completes the planning of the
flap. The V is maintained as wide as possible to maximise the
arterial inflow and venous drainage to the tip of the flaps.
Both limbs of the V are of equal length. In bilateral cases, the
flaps are mirror images of one another to maintain symmetry.
Flap elevation is in the subfascial plane, deep into the epi-
mysium. After flap harvest, the adjacent vulvar tissue is
undermined below the level of the SFS for several centi-
metres to allow flap transposition over the postablative
defect and primary closure of the donor site V incision on
itself (Figs. 2, 4). Before proceeding to transposition of the
flap, careful haemostasis must be obtained in the large lob-
ules of fat that form part of the flap [6]. This is achieved using
electrocautery. Mobilisation of the flap must be adequate to
allow the sutures to be placed without tension. It is preferable
to leave a portion of the flap unsutured than to close under
tension. Wound closure is in two layers: first the SFS and
then the skin. Suction drains, prophylactic antibiotics and
thromboembolic deterrent stockings were used in all cases.
A light protective dressing was applied. The sutures were
removed 2 weeks after the operation (Figs. 3, 5).

Postoperative care
Postoperative care has two important components: physical

and psychological. There are no absolute rules, but most
patients benefit from at least 1-3 days of bed rest in the
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Fig. 2 The local fasciocutaneous flaps are transposed into the
vulvectomy defects and the donor sites are closed

Fig. 4 Second clinical case demonstrating postablative “mirror”
vulval defects and local “mirror” fasciocutaneous flaps

Fig. 5 The same patient on discharge

supine position with the thighs positioned in such a way as
not to compress the flap and not to apply tension on it; this
is essential because direct pressure on the flap or donor site
compromises the blood supply and flap viability. Regular
vulvar cleaning three to four times a day and after each
urination must start, with the use of an antimicrobial
ointment after each wash. Suction drains were removed
after a minimum of 2 days when drainage was less than
50 ml/day per drain. The Foley catheter usually remained
in place for 3 days until ambulation. Patients were
encouraged to sit, stand, and ambulate (mobilise) pro-
gressively once the oedema settles. Immobility leaves
patients prone to constipation and thromboembolism: pro-
phylaxis is crucial for both. Sexual intercourse can be
attempted after about 6 weeks, depending on patient
comfort. All the patients were followed-up for at least
12 months.

Results

A total of eight female patients underwent perineal ablation
and had soft-tissue reconstruction using local fasciocuta-
neous flaps. The mean age of the patients was 56 &+ 6 years
(mean £ SE). Perineal defects were due to vulvar intra-
epithelial neoplasia in four cases, vulvar carcinoma in three
cases and vulvar Paget disease in one case. All the diseases
were histologically reported as completely excised. The
defects were unilateral in two cases of vulvar intraepithelial
neoplasia and one patient with vulvar carcinoma. The
defects were bilateral in two patients of vulvar
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intraepithelial neoplasia, two patients with vulvar carci-
noma and the patient with vulvar Paget disease. Therefore,
the results of 13 flaps are reported, with a mean follow-up
of 3 £ 1 years (mean + SE).

Twelve of the 13 flaps healed primarily, though two
patients in the series suffered a superficial wound infection,
which responded to antibiotic therapy. One patient under-
going reconstruction of a unilateral vulvar intraepithelial
neoplasia defect suffered necrosis of the tip of the flap
leading to a minor wound dehiscence, which healed sec-
ondarily without further surgical intervention and did not
lead to any long-term sequelae. No donor-site morbidity
was reported. Patients were discharged from hospital
16 £ 1 days (mean £ SE) post-reconstruction. The
women with partners were all able to resume sexual
activity postoperatively.

Discussion

Surgery for malignant or pre-malignant vulval disease
frequently requires that a considerable area of skin be
resected [7]. Patients may suffer significant morbidity if
this skin is not replaced. Local fasciocutaneous flaps are
preferred for vulvar reconstruction because of their char-
acteristics in terms of thickness, reliability and low mor-
bidity. Tension may cause wound breakdown and also
contribute to a restricted range of movement with associ-
ated discomfort [5]. Local fasciocutaneous flaps with SFS
repair provide excellent design flexibility and can be
designed and tailored to reconstruct postablative vulvar
defects with good outcomes and minimal morbidity. The
relatively short hospital stay in this series of patients,
despite their age, suggests that the morbidity of postabla-
tive surgery is controlled by this method of reconstruction.
A combined surgical approach for the treatment malig-
nant or pre-malignant vulval disease best serves the patient.
The ablational gynaecological surgeon, free from anxieties
of achieving wound closure, does not compromise the
excision, and the reconstructive plastic surgeon is able to
tailor-make the reconstruction to the shape of the defect
[8]. This study highlights this complementary approach.
Reconstruction of the vulva is important for functional,
cosmetic and psychological reasons. The vulva in a non-
irradiated field has a good blood supply, mostly from
branches of the internal pudendal artery (a terminal branch
of the internal iliac artery). It is frequently possible to
primarily close the defect, but the sutures are often under
tension and there will be a high rate of wound breakdown.
The functional and cosmetic result may also be compro-
mised. The wide range of reconstructive options for vulval
reconstruction includes skin grafts, skin flaps, fasciocuta-
neous flaps and myocutaneous flaps. Split skin grafts were

@ Springer

used in the past but graft-take was not satisfactory due to
the location of the wound; it was easy to get contaminated,
and when it does, it commonly undergoes secondary con-
traction. Local flaps involve mobilising tissue adjacent to
the defect. Rotational flaps and transposition (e.g. rhom-
boid) flaps are often sufficient for moderate defects. Larger
defects require regional flaps created by mobilising a
nearby island of tissue (e.g. the gluteal fold flap, an
extremely useful and versatile flap) or distant pedicled flaps
which may be taken from the thigh (e.g. gracilis) or the
abdomen (e.g. TRAM based on the deep inferior epigastric
artery). Vulval defects reconstructed using a flap have
lower rates of infection and breakdown than defects using
direct primary closure [2, 3]. In an irradiated field,
undamaged vascularised tissue must be imported to the
defect for regional or distant flaps.

Vulvar reconstruction with an immediate single-staged
sensate flap that provides reliable and durable coverage is
the ideal choice. Flaps, by importing vascularised tissue,
may overcome these difficulties but are not free from
problems. Vulvar reconstruction with myocutaneous flaps
may involve the sacrifice of important functional muscles
and are frequently bulky. The gracilis flap is probably the
best known and most commonly used of the myocutaneous
flaps [9]. Unfortunately, the viability of the cutaneous
component of this flap is unreliable [9]. Other techniques
require time-consuming dissections and sacrifice of
important functioning muscles, such as the rectus abdo-
minus and gluteus maximus to preserve their blood supply
[10, 11]. The tensor fascia lata flap has to be transferred
from a distant site with obvious potential hazards, leaving
extensive scarring [12]. Skin flaps, such as the superome-
dial thigh flaps and pudendal thigh flaps take tissue from
the same linear plane as the defect and are therefore vul-
nerable to tension across the flaps [13, 14]. Regional flaps
can provide healthy and reliable soft-tissue coverage when
local flaps are unavailable, and minimise wound tension
but sacrifice important functioning muscles, such as the
rectus abdominus and gluteus maximus to preserve their
blood supply [15, 16].

Vulvar reconstruction with myocutaneous flaps has
numerous disadvantages when compared with the fascio-
cutaneous flaps: more difficult preoperative management,
more difficult operation, greater extension of scars into the
donor site, more changes of position during operation,
necessity of a greater ability by the surgeon and more
difficult application in older patients. Less and less use of
myocutaneous flaps (rectus abdominis muscle flap [11, 15];
medial thigh flap [13, 14], superomedial thigh flap [13] and
other musculo-cutaneous flaps: tensor fascia lata flap, deep
inferior epigastric perforator flap, Epiplon flap, etc.) [17-
19] is being made at the reconstructive stage while
favouring the use of fasciocutaneous flaps [20].
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Fasciocutaneous flaps represent an excellent tool for
vulvar reconstruction. The fasciocutaneous flaps most
commonly used are the mobilised ones from the perineal
region due to their high vascularisation and wide mobility:
lotus petal flap [21, 22], V-Y flap from the pubic region
[23], V-Y advancement flap from the gluteal fold [24] and
from the medial thigh [25] and pudendal-thigh flap [26].

In this study, fasciocutaneous flaps proved to be robust
and reliable. The design and surgical technique are rela-
tively straightforward and thus do not add a great deal of
time to the operation. These local fasciocutaneous flaps are
indicated for postablative reconstruction of small- to
medium-sized tissue vulvar defects, including those defects
involving the anterior commissure, perianal region, internal
vaginal pavement, and labia majora and minora. These
flaps are limited only by the ability to achieve primary
wound closure. Skin laxity in the donor area determines the
preferred flap. Local fasciocutaneous flaps can be tailored
to the shape of the defect without difficulty, provide
excellent design flexibility and allow the flap donor site to
be closed directly, reducing scarring to a minimum. This
compares with other skin flaps, where the design frequently
limits their mobility and their reach [2—4, 7, 9-14]. No
functioning muscle is killed, so the transferred tissue is not
bulky and fits well to the defect, giving a natural appear-
ance. Flap survival was excellent and the donor site scar
area healed nicely. They offer excellent cosmetic results
while being technically simple to perform with minimal
disruption of the donor site.

The SFS is the connective tissue network that resides
below the dermis and provides the major structural support
for the skin and fat of the body [4]. The SFS is a visco-
elastic layer in possession of functional biomechanical
properties [4]. The SFS provides the major structural sup-
port for the skin and fat of the body, and repair of the SFS
would be expected to diffuse the tension on the skin flap,
lift areas of soft-tissue ptosis and provide long-lasting
support [4]. Its description and surgical application have
made a significant contribution to body-contouring surgery
[4].

This single-staged sensate flap is raised with both the
deep fascia with its suprafascial and subfascial plexus to
optimise the circulation. Repair of the SFS transfers tension
from the dermis to the deeper tissues, minimising tension
to the skin flap [4]. This biomechanical energy transfer is
enhanced by the dermis—SFS junctional architecture [4].
The continuity of the dermis to the SFS ensures a direct
energy transfer, and the oblique and vertical orientation of
the SFS septae disperses the energy in a direction per-
pendicular to the wound tension [4]. Therefore, closure of
the SES layer averts local complications by minimising
tension to the skin and increasing biomechanical strength
of wound which decreases early wound dehiscence [4].

Local fasciocutaneous flaps are preferred for vulvar
reconstruction because of their characteristics in terms of
thickness and reliability, but carry a high incidence of
delayed wound healing as local flaps may redistribute but
not eliminate local wound tension. Repair of the SFS layer
averts local complications by minimising tension to the
skin and increasing biomechanical strength of wound
which decreases early wound dehiscence [4]. Fasciocuta-
neous flaps in which the SFS is used to minimise tension
for the vulvar reconstruction provide excellent design
flexibility and can be designed and tailored to reconstruct
postablative vulvar defects with good outcomes and mini-
mal morbidity.
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