
A Systematic Review on vulvovaginal/perineal
reconstruction after oncologic resection

Background
Cancer of the vulva has not been a frequently occurring condition as it has been
reported to possess just up to 5% share of cancers occurring in the genital tract of
women (Roh et al., 2021). It was shown to occur mostly in the later years of the life
of women and also proven to be best resolved by the surgical removal of the vulva
when detected early (Windhofer et al., 2012; Roh et al., 2021; Stephanie et al., 2019).
According to Salgado et al., the procedure of an oncologic surgery targeted at
alleviating or curing vulvo-perineal or other related malignancies could sometimes be
accompanied by resulting defects due to extirpation. These defects call for a
process termed “reconstruction”, another surgical procedure aimed at supporting the
process of wound healing and also prevent further organ dysfunction. Asides from
this purpose, reconstruction also helps to strengthen the mental view of oneself as a
woman (Salgado et al., 2011). The performance of a reconstructive surgery should
be preceeded by a proper evaluation of the prospective procedure and the risks and
benefits involved, in addition to patient condition and its requirements (Westbom and
Talbot, 2019).
The choice of reconstructive technique to be used is based on the outcome desired
to be achieved which may include the reduction of hospital stay, convenience, aid
recovery, and prevent complications (Hand et al., 2018).
The aesthetic outcome of reconstructive surgeries in the vulvovaginal and perineal
regions are of significant importance to the patients and should be paid astute
attention. Besides this, the occurrence of complications should be as minimal as
possible to improve patient quality of life. Hence, the need to evaluate the outcome
of diverse techniques of conducting a reconstructive procedure in a patient
previously diagnosed with malignancies in those regions.
This study is therefore aimed at carrying out a systematic review on selected
relevant studies in order to evaluate and compare the outcomes of diverse forms of
flaps in reconstructive surgeries for the vulvovaginal or perineal regions.

Materials and Methods
The population of this study included patients affected by defects arising from
previously conducted oncologic surgery due to vulvar and/or perineal malignancies
undergoing reconstruction. These patients have undergone reconstructive surgery
due to the defects.



2.1. Data sources

This systematic literature review was performed in accordance with the Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) statement for
developing study protocols and reporting systematic reviews.

The online literature search was performed on the PubMed, Google scholar,
Cochrane, and Scopus databases, starting in January 2005 and last updated on 9th
of March, 2022 by an experienced librarian. Key terms included 'vulvo-perineal
reconstruction', or 'vulvo-perineal defect', or 'vulvar flap', or 'perineal flap', or 'perineal
reconstruction' and were tailored for every database.

Inclusion criteria

Articles were included if they

● had information on the reconstruction of vulvo-vaginal, vulvar, or vulvo-
perineal region,

● were clinical trials with 5 or more patients, and
● were published between 01/01/2005 and 09/03/2022.

Exclusion criteria

References were excluded

● when they did not report on human subjects, when the sample size was less
than 10,

● when the report was not written in English,
● when the report was secondary research,
● when a specific reconstruction of the vulvo-perineal region was not the focus

of the study, or
● when the full-text version was not published.

Three independent reviewers screened the titles and abstracts of all identified
publications. The full-text versions of the selected articles were retrieved and
analyzed again independently by two of the authors. Consensus on which full version
articles would be included was reached by discussion. Lastly, the reference list of the
included articles was screened for additional suitable papers and subjected to a
similar systematic selection process as the one for the originally included set of
publications.

2.2. Study selection

All terms were searched on google scholar and only relevant literature works from
the years stated (2005-2022) were reviewed. References and related articles were
searched to identify other potentially relevant studies. The search for the keywords
on google scholar yielded a total of 16,200 results for the search for ‘perineal flap’,
and 10,200 results for ‘vulvar flap’. 523 for ‘vulvoperineal defect’, and 133 for ‘vulvo-



perineal reconstruction’. Studies were selected according to their alignment with the
inclusion and exclusion criteria.

2.3. Terminology and classification of defects

Reconstruction - Defects occur due to surgeries carried out to solve conditions
caused by malignancies in the vulvovaginal and perineal regions, depriving the
patient of carrying out previously ‘normal’ activities (Roh et al., 2021; Elia et al., 2021).
This is an issue as the aesthetic appeal of those regions is of significant relevance
(Coltro et al., 2017). Hence, reconstruction is the surgical procedure to restore organ
function, increase aesthetic appeal, and aid wound healing (Westbom and Talbot,
2019; Harries et al., 2021; Windhofer et al., 2012).

A “flap” - This refers to a piece of tissue removed from a site (called the donor site)
of the body and transferred and grafted into another (called the recipient site, mostly
defected) while maintaining its vascularisation (Di Donato et al., 2017).

The kind of flap to be used in reconstructive surgery is determined by the degree of
defect suffered by the patient (Coltro et al., 2017). To restore the structural
aesthetics of those parts of the body, primary closure is usually conducted or flaps
done for a higher degree of defects (Luna-Merlos et al., 2017). Flaps are preferred to
primary closure during reconstruction as they can aid tissue repairs and alleviate
wound dehiscence (Coltro et al., 2017; Devulapalli et al., 2016).

Cordeiro classified defects into partial and complete types, with each having two
subtypes as shown below:

Type Ia - partial defects of the lateral and/or anterior vaginal wall

Type Ib - partial defects of the posterior vaginal wall

Type IIa - complete defects of the upper two-thirds of the vagina

Type IIb - total vaginal resection

(Balogun, 2022).

For type I, subtype IA refers to those which arise from resection procedures done in
cases of vaginal or urinary tract malignancies, affecting the anterior and/or lateral
vaginal walls. Subtype IB refers to the defect associated with the resection therapy
for colorectal carcinomas and usually affects the posterior walls of the vagina. For
Type II, subtype IIA results from the procedures dealing with cancers associated with
the cervix or uterine and the defects affect a larger part of the vagina (up to two-
thirds). Finally, subtype IIB affects the whole vagina (Salgado et al., 2011).



2.4. Data extraction

The following parameters were used for comparison of postoperative complications
among the selected studies: Wound dehiscence, Hernia, Necrosis, flap loss, Fistula,
Stenosis, re-operation, Tumour recurrence, Infections, and death. These conditions
were classified as complimentary based on the 'Accordion Severity Grading system
of Surgical Complications' (Salgado et al., 2011).

2.5. Data synthesis

From the studies obtained for review, the following types of reconstruction
procedures have been identified:

Buried Desepidermised fasciocutaneous V-Y advancement flap- BDF V-Y Adv.

Lotus Petal Flap- LPF

V-Y advancement flap

Partial myocutaneous gluteal flap- PMGF

Anterolateral Thigh Flap-ALT/ATF

Gracilis Flap- GF

Keystone Flap- KF

Internal Pudendal Perforator Artery-based Gull Wing Flap- IPPAGWF

Vertical Rectus Abdominis Myocutaneous- VRAM

 V-Y gracilis myocutaneous flaps- V-Y GMF

Deep inferior epigastric artery perforator flap- DIEP

Limberg flaps- LF

Superficial circumflex iliac artery perforator flap- SCIP

V-Y Fasciocutaneous flap- V-Y F

Bilateral gracilis myocutaneous flap- BGM 

Unilateral gracilis myocutaneous flap- UGM 

Bilateral VRAM flap- BVRAM

Unilateral VRAM flap- UVRAM

Omental flap- OF

Bilateral fasciocutaneous flap- BFF

Unilateral fasciocutaneous flap- UFF



RESULTS AND DISCUSSION
Studies included in the review were those studies carried out between January 2005 and March 2022 which met all inclusion
criteria and were proven to be relevant to this research. Table 1 below gives a summary of all reviewed studies.
Table 1: Individual features of studies selected for the review of vulvo-vaginal and perineal reconstructive surgeries

Author Argenta et al Bell et al Block et al Bodin et al Bowers et al Chasapi et
al

Coelho et al Coltro et
al

Year 2013 2005 2019 2012 2018 2017 2019 2017

Category LPF RAM BGM, UGM,
OF, VRAM,
BFF, UFF

Modified
LPF

PMG flap PTO flap BPGMF IPAP

Study Retro Pro Retro Retro Retro Retro Pro

Number
of
patients

59 31 43 5 48 14 25 73

Average
age

59 55 56 72 68 67.7 62 60



Complicat
ions

8 (14%) 16 28 (65%) 3 40 2 12(48%) 35(48%)

Dehiscen
ce

21 (62%) 1 12 (26%) 1 6 (24%) 27(37%)

Hernia 5 1

Necrosis 3 3 (4%)

Flap loss 7 2 (6%)

Fistula 1 4 (12%)

Stenosis 2 2 (6%)

Infections 2 (6%) 2 4 (16%) 7 (10%)

Reop 4 6 11 (44%) 14

Death 1 10(40%) 27



Tumour
recurrenc
e

2 (8%) 6

Author Buda et al Elia et al Gentileschi Hage et al Han et al Hand et al Harries et al Hellinga et al

Year 2017 2021 2016 2018 2015 2018 2021 2016

Categor
y

V-Y adv. Flap, Pedicled
perforat
or flap

V-Y, VRAM,
ALT, V-Y
GMF, DIEP,
SCIP, LF,
LPF

PB and SB IPPAGWF V-Y FC VRAM LPF

Study Retro Retro Retro Retro Retro Retro Retro Retro

Numbe
r of
patient
s

128 33 80 9 9 27 178 28

Averag 68.8 60.1 68 78.2 71 69 67 62.1



e age

Compli
cations

27(21%) 15 18 4 1 13

Dehisc
ence

11 10 14 1 46 (25.9%)

Hernia 62(34.8%) 1

Necrosi
s

8 4 1 5

Flap
loss

4 (2.3%)

Fistula

Stenosi
s

Infectio
ns

4 3 4 1 4 72(40.4%) 2



Reop 7 1 18 (10.1%) 9

Death 3

Tumour
recurre
nce

Author Hellinga et
al

Hellinga et al Horch et al Huang et
al

Lange, Hage, and
Beurden

Lazzaro et al Nelson and Butler

Year 2018 2021 2020 2015 2017 2010 2009

Category LPF Unilateral and
bilateral LPF

vascularly
pedicled
tpVRAM
flap, RAM
flap

EPAP,
MCFAP,
DFAP,
IPAP

V-Y adv. V-Y adv, FC Thigh flap & VRAM

Study Retro Retro Retro Retro Pro Pro

Number of
patients

93 11 142 16 75 8 19 & 114



Average age
(years)

65.4 56.6 55.7 72 67 63 &58

Complication
s

65 (69.9%) 12 9 14 28% 1 84% & 72%

Dehiscence 14% 5 (3.5%) 12 1 & 16

Hernia 0 & 12

Necrosis 12 1

Flap Loss 29.4% 1 4 & 7

Fistula

Stenosis

Infections 2 5 9 & 21

Reop



Death 16

Tumour
recurrence

3

Author Ozkaya et al Panicci et al Peiretti et al Singh et
al

Windhofer et al Zeng et al Zhang et al

Year 2017 2014 2019 2016 2011 2011 2015

Category BDFC V-Y Adv.
flap

LPF KPIF GF,
VRAM

FCI Pedicled ALT
flap

ALT, PTF, DIEP,
and TRAM

Study Retro Retro Pro Retro Retro Retro

Number of
patients

9 29 5 40 15 11 36

Average age 70 69 56.8 56 52 49.7

Complication 0 1 21 6 11 (30.56%)



s (52.5%)

Dehiscence 3 (10.3%) 1 10 (2.5%) 1 1 5 (13.89%)

Hernia

Necrosis 1 1 5 (13.89%)

Flap loss 1 (2.5%) 1

Fistula

Stenosis 2 (6.9%)

Infections 4 (10%)

Reop

Death

Tumour
recurrence

1

Abbreviations: BDF V-Y Adv. - Buried Desepidermised fasciocutaneous V-Y advancement flap, LPF - Lotus Petal Flap, V=Y Adv. - V-



Y advancement flap, PMGF - Partial myocutaneous gluteal flap, ALT/ATF - Anterolateral Thigh Flap, GF - Gracilis Flap, KF - Keystone
Flap, IPPAGWF - Internal Pudendal Perforator Artery-based Gull Wing Flap, VRAM - Vertical Rectus Abdominis Myocutaneous, V-Y
GMF -  V-Y gracilis myocutaneous flaps, DIEP - Deep inferior epigastric artery perforator flap, LF - Limberg flaps, SCIP - Superficial
circumflex iliac artery perforator flap, V-Y F - V-Y Fasciocutaneous flap, BGM - Bilateral gracilis myocutaneous flap, UGM - Unilateral
gracilis myocutaneous flap, BVRAM - Bilateral Vertical Rectus Abdominis Myocutaneous flap, UVRAM - Unilateral Vertical Rectus
Abdominis Myocutaneous flap, OF - Omental flap, BFF - Bilateral fasciocutaneous flap, UFF - Unilateral fasciocutaneous flap



Buried Desepidermised fasciocutaneous V-Y advancement flap

The Fasciocutaneous flap (FP) reconstruction is mostly indicated in cases of
Superficial defects. The donor site is mainly the gluteal region. Fasciocutaneous flap
has recently become the choice of reconstruction for vulvar and vaginal defects as it
is less bulky and leaves a less conspicuous scar at the donor site when compared to
myocutaneous flap (Windhofer et al., 2011).

Buried desepidermised fasciocutaneous V-Y advancement flap is a relatively easy
and time-saving procedure It is a local and easily applicable fasciocutaneous flap
with a rich supply of vascular tissues arising from superior or inferior gluteal arteries.
This procedure can be employed in the reconstruction of pelvic defects which
happen after a colorectal cancer procedure (Özkaya et al., 2018). Complications
likely associated with VRAM FLAP are reduced with this procedure and less likely to
occur. It is based on the “replace like with like” principle. The procedure requires less
operative time as it is void of complications such as necrosis and mobility-related
complications. With this Flap, patients can move around within 4 days. Hence
patients do not need to be placed on anticoagulants for a long period as experienced
with other procedures such as VRAM and other regional flaps.

Lotus Petal Flap- LP

The LPF is based on the dense network of perforating vessels near the midline of the
perineum (Buda et al., 2017).

The lotus petal flap is based on a rich arterial anastomotic network consisting of the
perforators of the internal pudendal artery (Hellinga et al., 2018). It derives its name
from its architecture which resembles the petals of a lotus flower. However, the
shape of the flap does not necessarily resemble that of petals as it is designed to
meet the pattern of the reconstructive requirement of the local defect. (Yii and
Niranjan, 1996). The flaps are based around the vaginal orifice and so can be easily
transposed to cover vulvo-vaginal defects while the donor sites are closed primarily.

In the study by Argenta et al. (2013), involving 59 patients, 14% of patients showed
complications with 7 showing flap loss and 4 requiring reoperation. However
Hellinger et al., in their analysis of 93 patients reported 69.9% complications ranging
from dehiscence, flap loss, and abscess drainage with the Lotus Petal Flap. The
average weighted mean complications for 5 retrospective studies involving a total of
196 patients was 51.53%. Dehiscence at 14% and 33.3% respectively for 2 of the
studies representing 11.8% of the total, Two studies reported flap loss at 29.4% and
11.8% representing 10.3% of the total, and a single case of Hernia showed 0.89%, 7
cases of infections representing 3.57% of the total reviewed cases. These results
were curated from 5 retrospective studies involving purely LPF reconstruction with
one modified LPF reconstruction and a case of unilateral and bilateral LPF.



The advantages of the lotus petal flap reconstruction include the versatility of the
flaps in clinical situations, the donor site being distant from the malignant lesion site,
the tissue not being damaged by radiotherapy, and its generally good post-surgery
aesthetic.

V-Y advancement flap

The V-Y advancement flap is a local fasciocutaneous flap that involves mobilizing
the adjacent skin and underlying subcutaneous tissue to cover the primary defect. It
is named V Y advancement Flap as the “V” represents the initial incision shaped as
“V” created along the adjacent skin and underlying subcutaneous tissue that is
mobilized over the primary vulvar defect. The “Y” is symbolically how the skin is
closed, the latter end signifying the primary sealing of the harvested site (Hand et al.,
2018). The technique is of immense use when the donor site is loose enough to
allow proper harvesting to cover the defect at the time of commencement of the
initial surgery. Hence, the V-Y advancement flap from the medial thigh or gluteal fold
island flap has been widely used for vulvovaginal reconstruction by many surgeons.
(Lee et al.,2006). Available data indicate that the surgical reconstruction with the V-
Y advancement flap technique has led to a reduction in complications and reduced
the hospitalization time of patients. It also appears that the rate of recurrence of
cancer reduced, recovery sped up and long-term survival has significantly improved
with this modified technique. F. Carramaschi et al. (1999). Lara et al. reported that
the results 1-year post-surgery proved to be good for compliance of the patients and
morphology.

In Buda et al., comparison of V-Y advancement flap and Lotus Petal Flap, a total of
128 patients underwent the V-Y advancement flap. 27(21%) complications were
reported with this technique with 11 dehiscence, 8 necrosis, and 4 infections.
Comparing this data to Lange, Hage, and Beurden’s V-Y advancement flap on 75
patients with 28% complications, 12 dehiscences, 12 necrosis, 1 flap loss, 5
infections, and 16 deaths, and Lazarro et al’s Gluteal flap V-Y advancement flap on 8
patients, 1 complication which was necrosis. Analysing the results, the mean of
complications in these 3 studies was 20.5%, flap loss average was 0.4%, mean of
dehiscence was 8.2%, mean infections were 3.3%, mean necrosis was 11.6%, and
mean death was 7.1%.

Partial myocutaneous gluteal flap- PMG flap

A group of studies including a meta-analysis of reconstruction procedures has
confirmed that the reconstruction of defects with myocutaneous flaps proves to be
superior compared to direct closure. The technique leaves scars that are more
extensive than those resulting from primary closure, but it does not inhibit sitting and
is well accepted by patients. Angelina et al. (2012).

Bowers et al., in their study of the PMG flap involving 49 patients, comparing PMG



flap with the procedure described by Tan et al. affirmed that PMG follows the same
principles involving the separation of the muscle and fasciocutaneous elements of
the flap which facilitates pelvic floor reconstruction, dead space obliteration and
advancement of non-irradiated skin into the wound with less extensive dissection of
the muscle and fasciocutaneous layers.In their study, Bower et al. Reported that out
of the 48 patients, 40 reported complications with 12(26%) dehiscence, 6(12.5%)
hernia, and 5(10.4%) requiring reoperation and no deaths.Thus it seems the PMG
flap meets the need for a muscle-based reconstruction while maintaining gluteal
function and is a reliable and patient-friendly reconstruction procedure for
vulvoperineal defect.

Thigh Flap and Anterolateral Thigh Flap-ALT/ATF

This is a versatile soft tissue flap that can be harvested as fasciocutaneous or
myocutaneous flap. Due to the nature of the vascularization of the harvest site, the
flap was considered unusable and ill-advised with patients as septocutaneous
vessels supplying the flap were considered present in only a few cases while a
majority of its vascular suppliers were the musculocutaneous perforators thus
intramuscular dissection was considered unsafe. However, with the advance and
development of the perforator flap and subsequent development of intramuscular
dissection, this technique regained its prominence as a classic perforator flap.
Moreso, due to the nature of its vascularization, the technique requires an in-depth
understanding of its vascular anatomy. Chin-Ho Wong and Fu-Chan Wei (2010). The
anterolateral thigh flap is a flap of unsurpassed versatility. No other donor site in the
body offers such a large amount of tissue with such minimal donor morbidity (Kuo et
al. (2001).

The total number of reviewed cases was 51, with 19 patients undergoing thigh flap
and 32 patients undergoing the Anterolateral Thigh Flap. These were curated from 3
studies. The mean rate of complications was 52.6%, two studies reported 1 case of
dehiscence each, and one study reported 4 flap losses representing 7.8% of the total.
9 infections were reported with the Thigh flap denoting 17.6% of the total reviewed
cases.

Vertical Rectus Abdominis Myocutaneous- VRAM

Five retrospective studies and one prospective study described the Vertical Rectus
Abdominis Myocutaneous Flap.

Studies have shown that primary reconstruction of the vaginal wall with a VRAM flap
has been associated with a low rate of long-term complications and impressive long-
term results related to urinary and sexual function of the vagina and stability of the
reconstruction. The VRAM Flap has undergone several Adjustments and variations
over the years, hence its reconstruction can be designed to suit the peculiarities and
needs of the patients (Horch et al., 2020).



Horch et al. (2020), in their study involving a total of 149 patients reported 3.5%
Dehiscence with VRAM flap. Also, patients sitting in the long term was not
significantly affected.

Nelson and Butler reported 72% complication in the prospective study involving 114
patients who underwent the VRAM Flap Reconstruction.. They also recorded that
41% experienced a reoccurrence of the tumor. However, flap loss total in this study
was very minimal at 0.9% of the total. Another retrospective study by Harries et al. in
2021 involving 178 patients that underwent the VRAM flap reconstruction recorded
25.9% dehiscence as part of the complications experienced by the patients. It thus
appears that the VRAM Flap may not be a very effective reconstructive technique as
it is behooved with complications though possessing minimal advantages such as
reduced hospital time and improved ability of the patients to resume normal postural
activities minimal long term postural defects.

Gracilis flap

Persichetti et al. (2007) identified the gracilis flap as one of the pioneers to be used
in a reconstruction of the perineal region and argued that this technique fosters a
quicker recovery following operation. The flap,in contrast with alternative flaps such
as the VRAM Flap, possesses the advantage of less extensive dissection, avoidance
of the complications associated with abdominal wall mobilization such as reduced
abdominal function and weakening, infections, hernias and reduced overall
morbidity (Coelho et al., 2019 and Singh et al.,2016).

Two retrospective studies by Singh et al. (2016) and Coelho et al. (2019), involving
the Gracilis flap were analysed in this study and the following results were obtained;
The mean complication was 50.25%, dehiscence was 13.25%, infections was 13%.
Coelho et al. reported a death rate of 40% while Singh et al. reported death rate at 0%.

The rate of complications associated with Gracilis Flap was relatively high and
comparable to that experienced with VRAM flap reconstructive technique and other
reconstruction techniques employed in vulvo-vaginal reconstruction. However, donor
site complications are relatively low when compared to VRAM technique. It can thus
be considered as a viable alternative to VRAM technique in vulvo-vaginal and perineal
defect reconstruction (Singh et al.,2016).

Conclusion
The early detection of cancer of the vulva, vagina, or perineum is usually followed by
a surgical procedure to partially or totally remove the organ. This most often leads to
defects. Defects have direct effects on the healing process after surgery and
potential consequences of impairing normal functions such as excretion and sexual
actions. Therefore, it is usually followed by reconstructive procedures. Examination
usually precedes the choice of reconstruction and patient needs are also considered



in making such choice. Cordeiro classified defects pertinent to the vagina which
informs choice of reconstructive process.
Asides from the risks associated with the use of any of the outlined flaps above,
individual patient risk exists due to their demographics, medical history, social
history, etc.VRAM records the highest complications rate due to the nature and
location of the donor site at the (abdomen). Lotus Petal Flap from the studies shows
a relatively low complications rate compared to other techniques. However, results
from gracilis flap are similar to those obtained with the VRAM flap.
Finally, the risks involved should always be evaluated before carrying out any
reconstruction to ensure suitability.
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