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Experience with gluteal V-Y fasciocutaneous advancement flaps
in vulvar reconstruction after oncological resection and a
modification to the marking: Playing with tension lines
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Many post-vulvectomy vulvar reconstruction solutions, using local fasciocutaneous
flaps where possible, have been proposed. We report the use of V-Y advancement
flaps from the gluteal fold in medium to large vulvar reconstructions and a simple
modification we made to the technique in order to minimise wound-related complica-
tions. Between 2006 and 2016, 30 vulvar reconstructions were performed via a total
of 59 flaps, 24 of which were raised using the proposed modification to the plasty
design. Short- and long-term (24 months) follow-up data were analysed, postopera-
tive flap sensitivity was tested, and any arising complications were recorded. The
mean age of patients treated was 75.3 years (51-92 years). The mean monolateral
defect dimensions were 7.5 × 4.7 × 2.8 cm. Minor complications were recorded in
23% of patients (14% of flaps). One case of ostial stenosis occurred. Micturition and
ambulation recovery was rapid, and flap sensitivity was fully restored 24 months
after reconstruction. Scars were well hidden by natural soft tissue folds. The out-
comes in this case series confirm that the gluteal V-Y advancement fasciocutaneous
flap is a useful and simple technique for reconstructing even large vulvar defects. It
has a low functional and aesthetic impact and enables rapid return to autonomy.
Moreover, the simple modification to the V-Y flap proposed, designed to reduce ten-
sion at the apical part of the wound, appears to reduce the complication rate.
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1 | INTRODUCTION

Vulvar carcinoma is a rare type of gynaecological tumour
that affects roughly 5% of women. The most common histo-
type is spinocellular carcinoma, which is typically related to
human papilloma virus (HPV) in young patients, but not in
older patients. Although older patients are currently the pre-
dominant population, there is a growing trend for younger
women to be diagnosed with different histological types of
HPV-related in situ carcinomas. Other histological types of
tumours affecting the vulvar region are extramammary Paget
disease, melanoma, sarcoma, basal cell carcinoma, adenocarci-
noma, and verrucous carcinoma.1 Radical surgical resection and

regional lymph nodes evaluation are the current cornerstones
in the vulvar carcinoma work-up; surgical removal techniques
may involve local excision, modified radical vulvectomy, and
radical vulvectomy, up to pelvic exenteration. The status of
lymph nodes must be ascertained as this is the major determi-
nant of survival2; in selected cases, sentinel node can be
identified, and in most cases, mono- or bilateral inguinal
lymphadenectomy must be performed. Adjuvant treatments,
namely, radio- and/or chemotherapy, may be administered
depending on the degree of infiltration, the characteristics of
the tumour, and the surgical margins.

Indeed, the local relapse rate is directly correlated with
the distance from the tumour to the resection margins,3 and
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radical vulvectomy creates a resection perimeter that can
profoundly damage the perineal membrane. That being said,
many gynaecologists prefer a more conservative approach, a
decision supported by recent indications that exeresis radi-
cality is reached after histological confirmation of a 1 to
2-cm peripheral margin and a 1-cm deep margin free of
cancer.4

To minimise the disfiguration caused by radical excision
and reduce the functional sequelae, which may have a signif-
icant impact because of the structures present in this anatom-
ical region, and thereby improve patients' quality of life,
numerous reconstructive techniques have been proposed.5

These include skin grafts, myocutaneous flaps, local and
regional fasciocutaneous flaps, and microsurgical flaps,6–8

with local fasciocutaneous flaps being the most common
because of their reliability, the ease and speed of flap raising,
the suitable quality of the flap tissue, and the limited donor
site morbidity and cicatricial sequelae.

Here, we provide a retrospective report of 59 V-Y inter-
nal pudendal artery perforator advancement flap procedures,
with the fasciocutaneous flap being raised from the gluteal
fold, in 30 patients treated for vulvar carcinoma from 2006
to 2016. We present a simple modification to the technique
that enabled us to reduce the tension on the upper part of the
wound, which, together with the frequent maceration and
contamination that occurs in the inguino-perineal area,9 is
one of the main causes of complications of this type of
surgery.

2 | MATERIALS AND METHODS

All reconstructive procedures were performed by the same
reconstructive surgery team at two regional hospitals
(Ospedale Santa Maria della Misericordia, Udine; Presidio
Ospedaliero Sant'Antonio Abate, Tolmezzo, Udine) in Italy.
All patients gave informed consent for the use of their per-
sonal information for research purposes. Patients' histories
were collected, including information regarding their
tumours and any neoadjuvant therapy received. Inter-
operative data regarding the dimensions of the defect and
reconstruction time were recorded.

Peri-operative care consisted of catheterisation until
the wound was partially closed (1 week), as well as daily
medication: 1-week antibiotic prophylaxis with amoxicillin
+ clavulanic acid 1 Cp/12 hours and thromboembolism
prophylaxis up to 21 days post-surgery. Furthermore, the
number of days in hospital was reported, and short- and
long-term data regarding complications at the surgical site,
namely, infections, dehiscence, total or partial flap necrosis,
and scarring problems; total flap necrosis; re-admission to
hospital; and functional complications (ostial stenosis and
micturition issues after catheter removal) were considered
major complications. The sensitivity of the advancement flap
was tested at 6 months and 1 year via the two-points

discrimination (2PD) test, considering a value of �40 mm
normal.10 Likewise, superficial pain was assessed using the
“sharp or dull” test, and thermal sensation was assessed by
applying hot and cold objects to the flap.11 After hospital
discharge, patients attended outpatient follow-up sessions at
1, 3, 6, 12, and 24 months post-reconstruction.

2.1 | Surgical technique

The technique we used to raise the V-Y advancement flap
from the gluteal fold has been widely reported in the litera-
ture and is described in detail in one of our previous
papers.12,13 In brief, before the surgery, the gluteal fold is
identified and marked, as are the internal pudendal artery
perforator branches at the top of the thigh, which will serve
as the pedicle. Triangular flap(s) are marked after careful
assessment of the loss of residual tissue after resection; the
base of the flap is made up of the tissue margins of the re-
section site, and the apex is positioned along the gluteal fold,
below the ischial tuberosity. It is important to remember that
the internal pudendal artery perforator branches in the
gynaecological area are concentrated medially and inferiorly
to the ischial tuberosity. Flap raising is performed from
medial to distal in a plane above or below the deep fascia,
depending on the degree of advancement required. Flap sen-
sitivity is ensured by the inclusion of the superficial
branches of the posterior femoral cutaneous nerve, which
must be identified and preserved at the gluteal fold, and the
terminal branches of the pudendal nerve. A Jackson-Pratt
(JP) 10-type suction drain is positioned, and then, the raised
flap is positioned and sutured to the mucocutaneous junction
at the margins of the defect using eversion sutures, taking
care to avoid tension (Figure 1).

Often, it is impossible to reach the apex of the defect
with the cranial apex of such flaps, but the latter can be
closed by suturing a few centimetres of the apical margins of
the vulvectomy to each other. This enables the reduction in
the tension at the apex of the flap(s), which are particularly
susceptible to necrosis. After suturing, the wound will have
the shape of a cross (Figure 2).

Key Messages

• We describe our experience with 59 V-Y advancement flaps

from the gluteal fold to repair post vulvectomy residual

defects in 30 patients.

• We propose a simple modification to the markings of the flap

that enabled us to minimise the complications related to surgi-

cal wound healing.

• The flap is reliable and easy to inset; the complications

recorded were few and minor, and functional and aesthetic

results were more than satisfying.

• No complications related to the surgical wound were reported

when using the proposed modified technique.
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We modified the pre-surgical marking strategy, applying
the “trident” plasty approach for closure of the triangular tis-
sue defect and planning the surgical incisions for raising the
cranial apex of the flap in the anterior portion of the
defect—the site of the most tension (Figure 3). Indeed, this
area of the flap is relatively poorly vascularised and is often
thinned to better fit the mucocutaneous junctions.6

The superior margin of the flap, which should extend to
the vulvectomy margin, was marked cranially and laterally
along the inguinal fold for a few centimetres (a distance equal
to or 1 cm superior to the projection of the superior apex of
the vulvectomy margin on the inguinal fold). From this point,
a line was traced at 60� with respect to the inguinal fold
towards the vulvectomy margin. The resulting markings

formed a “trident” pattern—a combination of Y-V plasty and
two Z plasties. The superior apex of the flap had a rectangu-
lar, rather than triangular, shape and a greater surface area
because of the addition of tissue from the fold as illustrated
in Figure 3; the modification can be schematised as a “tri-
dent” plasty, which leads to a more favourable distribution of
the tension along the flap perimeter, which is elongated, and
the inguinal wound, partially relaxing the median zone.

3 | RESULTS

Between 2006 and 2016, 30 vulvar reconstructions were per-
formed using the gluteal fold fasciocutaneous V-Y flap and

FIGURE 1 Preoperative markings of the V-Y bilateral advancement flap along the gluteal fold. The perforators were previously identified with a pocket
Doppler probe (A) and flap inset and wound closure (B, C)

FIGURE 2 Flap inset according to the modified technique. A, Ischial tuberosity is identified; B, Classical V-Y flap making. C, Continuing the incision along
the inguinal fold and then heading it 60� towards the vulvectomy margin, the modification of the technique is obtained (C). D, Flap inset, and E, Final aspect
of the wounds
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were based on the branches of the internal pudendal perfora-
tor artery. Of a total of 59 flaps, 24 (in 12 patients) were
raised according to the modified procedure described above.
The mean age of patients treated was 75.3 years (range
51-92 years), and all patients presented with squamous cell
carcinoma, staged as follows: stage IA n = 1, stage IB
n = 13, stage II n = 9, stage III n = 4, and stage IVA
n = 3. The patients at stages III and IVA received adjuvant
radiotherapy.

The patient at stage IA underwent a wide resection plus
a monolateral V-Y flap, while the remaining 29 patients
underwent radical vulvectomy plus bilateral lymphadenect-
omy and reconstruction with a bilateral V-Y advancement
flap from the gluteal fold. The mean dimensions of the
monolateral defects were as follows: length 7.5 × 4.7
(range: 3-12 × 1.3-8 cm) and depth 2.8 cm (range 1-5 cm).
The mean operating time per flap was 40 minutes (range
30-64 minutes), and the mean hospital stay was 13 days
(range 10-19 days). On the first postoperative day, all
patients were mobilised in a sitting position, and ambulation
was reacquired during the following week (7-10 days).

No necrosis, wound dehiscence, or infection was
observed in patients who underwent surgery according to the
modified surgical approach. Among those treated using the
traditional V-Y technique, wound dehiscence was observed
in four cases—one at the vaginal mucocutaneous margin and
three at the inguinal wound; all the remaining wounds healed
by secondary intention. Among these cases, surgical revision
was necessary and was performed under local anaesthetic
5 weeks after the initial surgery in one patient, and in one of

the inguinal dehiscence cases, a concomitant infection of the
surgical wound was resolved by means of targeted oral anti-
biotic therapy. No cases of flap necrosis were observed, with
the exception of three cases of local necrosis at the cranial
apex of the vulvectomy, in patients treated using the unmo-
dified technique; these required prolonged medication to
achieve second-intention healing. Overall, minor complica-
tions occurred in 14% (n = 8) of flaps and 23% (n = 7) of
patients. With regard to major complications, vaginal ostial
stenosis occurred in one 82-year-old patient who had under-
gone radical vulvectomy and bilateral flap reconstruction; no
surgical correction was performed. Table 1 summarises the
complications recorded.

At 6-month follow up, sensitivity was recovering but
not completely normalised in all patients. At 1 year, six
patients were deceased, one because of a cardiovascular
accident and five because of the advanced stage of their
disease. In the remaining patients, only one demonstrated
altered sensitivity on 2PD testing (>40 mm). The remain-
ing patients exhibited complete recovery of sensitivity
according to objective testing and self-report. At 1 year,
there was no appreciable difference in sensitivity between
the proximal and distal regions of the flap. Only seven
patients reported a certain amount of preoperative sexual
activity, but at 1 year after vulvectomy and reconstruction,
nine patients reported recovery of their sexual activity. A
further three patients died before the 24-month follow up,
one because of breast carcinoma and two because of
advanced disease. The patient staged as IA was treated via
laser ablation for a vulvar intraepithelial neoplasia (VIN)

FIGURE 3 Schematic representation of the preoperative markings of classical V-Y flap (A) and modified V-Y flap (A1) and the aspect of the surgical
wounds after closure (B, B1). In schema C, the lines configuring the trident plasty are highlighted
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III-type relapse 14 months after surgery. All patients
reported satisfaction with surgical outcomes (Figure 4).

4 | DISCUSSION

The choice of reconstructive method after vulvectomy
depends on various factors, some of which are linked to the
size and type of defect or the individual characteristics of the
patient, while others are associated with the flap. Local fas-
ciocutaneous flaps are generally the first choice of many sur-
geons, except in cases of widespread tissue destruction, for
example, in the dissection of several lymph nodes or pelvic
exenteration, when muscle flaps are preferred because of
their greater mass.14 Indeed, the perineal area, buttocks, and
medial portion of the thigh are supplied by a rich system of
perforator vessels, mainly branches of the internal pudendal
and deep femoral arteries but also the inferior gluteal

artery, upon which to base local fasciocutaneous flaps (per-
forator or not) of various shapes and sizes.15,16 Owing to
the cicatricial outcomes at the donor site, flaps from the
gluteal and perineal regions are generally preferred to those
from the medial portion of the thigh. Indeed, the infraglu-
teal region is, in the majority of cases, considered a good
site for donor tissue. Furthermore, there are no lymphatic
vessels—through which vulvar cancer can spread—in the
gluteal fold, making this tissue suitable from an oncologi-
cal, as well as surgical, perspective.17

Among the flaps raised from the gluteal fold, the lotus
flap,18 V-Y perforator flap,16 gluteal fold island flap,19

profunda artery perforator (PAP) flap,20,21 and fasciocuta-
neous infragluteal (FCI) flap22 have been used successfully
in vulvar and perineal reconstruction, and various different
protocols have been proposed. However, gluteal V-Y
advancement fasciocutaneous flaps are preferred by many
authors for small- to medium-sized mono- or bilateral
defects or larger defects that do not extend anteriorly.23

These flaps are based on the internal pudendal perforator
artery and are relatively quick and easy to raise as dis-
section of the vascular pedicle is not required. This tech-
nique also minimises the risk of damage to branches of the
pudendal nerve—as demonstrated by the excellent sensi-
tivity outcomes in our sample. That being said, it should
be noted that we cannot provide data regarding preopera-
tive sensitivity, and only one patient underwent monolat-
eral surgery, and therefore, no meaningful control data are
available. Moreover, although the 2PD test is a good indi-
cator of tactile sensation recovery, it has several limita-
tions, particularly those linked to age-related changes in
sensitivity and inter-individual variability, which can be
substantial.24

Another advantage of gluteal V-Y advancement fascio-
cutaneous flaps is that they can be raised bilaterally and are
therefore applicable in cases of hemivulvectomy and total
vulvectomy. They are also reliable in post-radiotherapy
cases as they are based on a complex of blood vessels rather
than a single perforator artery. Partially because of this rich
blood supply, no cases of full-flap necrosis have been

TABLE 1 Complications recorded

Minor complications No. of flaps (%) No. of patients (%)

Early

Wound dehiscence 4 (7%) 4 (13%)a

Partial flap necrosis 3 (5%) 3 (10%)

Infection 1 (2%) 1 (3%)a

Late

Scarring problems 0 (0%) 0 (0%)

Permanent sensibility alterations 0 (0%) 0 (0%)

Total 8 (14%) 7 (23%)a

Major complications No. of patients (%)

Early

Total flap necrosis 0 (0%)

Rehospitalisation 0 (0%)

Late

Functional impairment 1 (3%)

Total 1 (3%)

Summary of the complications recorded in our series, grouped into minor and
major and early and late. Note that minor complications are expressed per flap
and per patient, while major complications are expressed as per patient.
a One of the cases presented with both inguinal disunion and local infection.

FIGURE 4 Loss of substance after vulvectomy was performed (A). intraoperative final aspect after repair with bilateral V-Y advancement flap (B). C, Result
18 months postop.: the scars are well hidden in the physiological cutaneous folds
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reported in other studies or ours, in which apical necrosis
occurred in only 5% of patients.

In our experience, this flap can be used successfully to
cover defects with a surface area of up to 80 cm2. Indeed,
the complications encountered in our cases, like those
reported in the literature, were minor, being linked mainly to
wound healing and apical flap necrosis.12,13 Furthermore,
the flap modification described above—grounded on the
basic principles of plastic surgery and involving a small vari-
ation in how the cranial apex of the flap is raised—enables
redistribution of the tension along the inguinal fold, away
from the demolition area, and reduces the superior and
medial traction exerted by the vulvectomy margins on the
apex of the flap. Although we have only applied this proce-
dure in 12 patients—a total of 24 flaps—the complication
rate in our series was very low, with only minor complica-
tions being observed.

A further advantage of the technique is aesthetic—the
donor site scars are hidden by the gluteal fold, which
remains well defined. Moreover, the scar along the superior
half of the inguinal fold introduced by the modification is
easily covered by underwear. Furthermore, the colour, thick-
ness, and texture of the flap were well matched with the
demolition area, and the pliability of the tissue promoted
good adaptation of the mucocutaneous margin. Indeed, no
additional surgery was required for scar correction or flap
debulking, which may be necessary in cases of perforator or
island flaps, especially in patients with obesity.25

The patients in our series were relatively elderly (mean
75 years) with an advanced stage of the disease—factors that
are reflected in the high mortality rate at follow up (nine
patients, 30%). This also made it difficult to conduct an anal-
ysis of sexual activity and sexual dysfunction (FSD) before
and after surgery using the standard tools (Female Sexual
Function Index (FSFI), Sexual Quality of Life- Female ques-
tionnaire (SQoL-F)).26,27 However, seven patients did report
a certain level of sexual activity in the preoperative period,
which had been recovered 1 year later, and two patients
reported recovery of sexual activity despite having had none
before the operation.

The outcomes in this case series confirm that the gluteal
V-Y advancement fasciocutaneous flap is a useful and sim-
ple technique for reconstructing even large vulvar defects. It
has low functional and aesthetic impact and enables a rapid
return to autonomy, which is particularly beneficial in older
patients. Moreover, the simple modification to the V-Y flap
design proposed above appears to reduce the rate of compli-
cations associated with the surgical wound.
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