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Abstract

Abdominoperineal resection may be the only curative solution for invasive or recurrent malignant tumors in
the pelvic-perineal region. Recent studies have established that immediate pelvic-perineal reconstruction following
abdominoperineal resection is associated with superior primary healing, decreased postoperative complications,
rapid recovery and reinsertion with increased quality of life for the patient. Currently, many reconstructive options
for the perineal defect after abdominoperineal resection are available, ranging from primary direct closure to flap
reconstruction. Better knowledge of the progress attained in the care of the perineal defect after abdominoperineal
and rectal resection can help the surgeon make a better choice for each patient. There is no consensus on the
optimal technique after abdominoperineal resection. In this article, various closure techniques are presented, from
direct closure, closure fastened with meshes to the autologous reconstruction by musculocutaneous flaps, which until
recently have been the "gold standard" for perineal reconstruction. The main donor sites for musculocutaneous flaps
include the rectus abdominis, gracilis or gluteus maximus muscles. The reconstruction option should be carefully
chosen to establish a significant balance between the reconstructive needs and the morbidity of the donor site. A
review of these techniques and their development is provided to offer a general overview of what has been done, what

can be done currently and what may be done in the future.
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Introduction

Abdominoperineal resection (APR)-total pelvic exenteration-is the
therapeutic option for patients with low rectal cancer or severe intestinal
inflammatory disease or the salvage procedure for persistent or recurrent
anal cancer, invasive or recurrent tumors in the pelviperineal region [1].
Abdominoperineal resection proposed by Miles in 1908 [2], consists of
the resection of the rectum and anal canal, including variable sections
of the sigmoid colon, with the full removal of the perianal skin, with
incisions made in the abdomen and perineum.

Abdominoperineal resection leaves an important pelviperineal
defect; local tissues may be compromised by preoperative radiotherapy
that alters tissue vascularization and delays the healing process [3]. The
pelviperineal defect is of variable size, three-dimensional and transfixing
with the existence of a communication between the abdominal cavity
and the external environment [3]. Removing the rectum and the anus
from the pelvis leads to a large cavity. This pelvic "dead space" is prone
to fluid build-up and blood clots that increase the incidence of abscesses,
defect and perineal sinus infection.

The complex nature of the defect exposes the region to some rare
complications: infections, seroma, abscesses, dehiscence, delayed healing
and perineal sinus, which occur frequently and can be severe [4], as well
as the persistence of the pelvic "dead space” predisposed to infection,
intestinal prolapse, occlusions and fistula, accentuated morbidity with
slow, delayed healing [3]. The incidence of perineal defect complications
following abdominoperineal resection is very high in the literature,
with different rates, from 14 to 80% [5-8]. A major contributor to the
increased rate of complications is tissue ischemia, which is probably
due to an increased tension of the perineal defect and to pressure, as
well as to neoadjuvant radiotherapy [9]. Clifford Scheckter [10] refers

to complications as belonging to the perineal incision, the donor site
and to other medical complications (small intestine obstruction, growth
retardation).

Perineal complications subdivided into specific categories by
frequency are as follows:

Cellulites-non-suppurative inflammations of the incision
requiring antibiotic treatment;

Abscesses-a purulent collection involving drainage;

Dehiscence-defined as dermal separation greater than 1/3 of
the defect gap without infection;

Flap loss-by necrosis of at least 1/3 of the tissue;

Prolonged slow healing-defined as the absence of dermal
overlap or persistent non-suppurative drainage 3 weeks after
surgery.

These complications cause significant morbidity frequently
associated with prolonged and repeated hospitalization, extensive home
care and increased costs [11]. Patients with significant complications of
the perineal defect have an increased incidence of local tumoral relapses
that affect long-term survival [12].
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The specific risk factors that influence healing of the defect after
APR are: operative care of the perineal defect, preoperative radiotherapy
and the nature of the primary disease (rectal cancer, anal cancer and
intestinal inflammatory disease) [4]. After total pelvic exenteration,
immediate pelviperineal reconstruction is followed by good primary
local healing, significant decrease in postoperative complications, rapid
recovery and social reinsertion and an increase in the patient's quality
of life [3].

The defect resulting from total pelvic exenteration is extremely
slowly healed if secondary healing is preferred.

Factors that cause delayed healing and increased morbidity
are: increased local mobility, poor hygiene, low bandage frequency
and gradual decrease in patient compliance [3]. Peripheral wound
contraction is reduced and local infectious processes maintain
the vicious circle of slow healing. In total pelvic exenteration, the
reconstructive solution should provide consistent, well-vascularized
tissue support, and the donor area of the flap should not create
additional morbidity [3]. All authors have correlated reconstructive
procedures with promoting primary healing and reducing intestinal
and infectious complications (Table I) [13-16].

Many surgical methods are used for reconstruction after
abdominoperineal resection (APR).

- Several factors will be considered:

—  The volume of the tissue to be resected;
— Addition of radiotherapy;

—  The potential donor site;

—  Stoma, scars.

The typology of the reconstruction is the following: filling the "dead
pelvic space”, restoring the pelvic floor, reconstructing the perineal
defect and total vaginal reconstruction where appropriate. There are
various closure techniques and their presentation will provide a vision
of what can be done, what needs to be done, and what we need to do
in the future. These reconstructive techniques are noted in Table II. We
present herein the advantages and disadvantages of every technique.

Direct closure

In the past, the perineum was left open and folded to support
the perineal floor and to promote hemostasis and drainage [17]. This
technique has led to major discomfort and to a delayed healing of the
defect, often in four months or more.

Since 1970, four critical aspects of the perineal defect closure have
been identified:

—  Primary closure of the defect;
—  Closure of the peritoneum;

—  Closed suction drainage (negative pressure) of the pelvis
through trans-abdominal or perineal drainage;

—  Irrigation of the pelvic defect and closed active drainage.

The closure of the pelvic peritoneum after primary closure during
pelvic abdominal reconstruction is associated with prolonged healing
time of the perineal defect [18]. The closure of the peritoneum and of
the perineum results in the creation of a closed “dead pelvic space”
that cannot be easily drained and leads to infection of the declive
accumulation of fluid and hematoma.

When the peritoneum is open, it allows the intra-abdominal
viscera to occupy the presacral space; some use omentum or the uterus
to fill the dead space, preventing small intestine adherence to the pelvis
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[19-21]. Currently, direct closure is done by closing the perineum,
filling the dead pelvic space with the omentum and suction drainage
of the pelvic cavity. We need to underline that the rate of non-healing
postoperative wounds remains high [4]. There is significant literature
data on the complications of primary closure that highlights the
problems associated with the healing of the perineal defect. Closure
under tension is an important factor for poor local development.
The infection of the defect after primary closure has been reported
recently as representing between 13-30% of the complications and
pelvic abscesses up to 48% [22]. Delayed healing of the defect due to
infections and abscesses was reported in 22% cases by Althumeiri [22].

The increased rate of complications following standard techniques
such as direct closure has led surgeons to look for other surgical
treatment options such as:

—  The use of myocutaneous flaps [23] to fill dead space and
perineal reconstruction.

—  The use of synthetic or biological meshes [24,25].
Closure with synthetic or biological meshes

Absorbable and non-absorbable meshes are used to separate the

Table I: Pelvi-perineal reconstruction goals.

Defect coverage

Filling the pelvic dead space

Separating the pelvic and abdominal cavities

Bowel protection

Prevention of post-operative perineal herniation

Wound healing

Adequate micturition

Proper evacuation of fecal stream
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Aesthetics

10 Restore of sexual function

11 Minimal donor site morbidity

12 Low rate of complications

13 Good quality of life

Table II: Pelvi-perineal reconstruction options.
A) DIRECT CLOSURE

B) MESH ENHANCED CLOSURE

C) NON-PEDICLED FLAPS

- Rectus abdominis flap

- Gracilis muscular/musculocutaneous flap

- Gluteus Maximus flap
D) PEDICLED FLAPS

1 Abdominal flaps

- VRAM

- Ms VRAM

- Fs VRAM

- DIEP

2 Gluteal flaps

- SGAP/IGAP

- IGAM

- V-Y gluteal perforator flap

3 Pudendal flaps

- Pudendal thigh (Singapore)

- GFF

- Lotus petal flap

4 Thigh flaps

- Gracilis flap

- ALT

- Posterior thigh flap
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abdominal cavity from the anal injury after direct defect closure.
This reconstructive process reduces the complications of adjuvant
postoperative radiotherapy [12].

The use of meshes determines postoperative adhesions between
the small intestines and the new pelvic floor; for the prevention of
adhesions, some surgeons use biomaterials.

e Seprafilm’ (a bioresorbable, sodium hyaluronate based
membrane) from Genzyme was used [24], especially for
patients undergoing adjuvant radiotherapy. The pelvic floor
was rebuilt with a double layer of Vicryl mesh. Before closing
the abdomen, a piece of Seprafilm was inserted to separate the
small intestines from the pelvic floor with an incision on the
median line. Seprafilm acts as an ideal mechanical barrier to
prevent adhesions after proctocolectomy and myomectomy
[25-28].

e  Human acellular dermal matrix (HADM) was also used
[29]. HADM is a dermal biomaterial from which all cellular
elements have been removed, being as durable as permanent
synthetic meshes but with better compatibility [30]. The
use of HADM is accompanied by complications such as:
seroma with an incidence between 6-26% and perineal pain
in 33% cases [31-33] or eventration (the material becomes
lax). At present, the use of meshes is not safe due to the
large number of complications of synthetic material and the
lack of randomized multicentre studies on the efficiency of
biomaterials.

Non-pedicled flaps

Myocutaneous flaps were the “gold standard” treatment for
perineal reconstruction. The main donor sites for the myocutaneous
flaps included the rectus abdominis, gracilis and gluteus maximus
muscles [34].

The rectus abdominis flap: On lower pedicle transposed in the
pelvic-perineal region is a therapeutic option of first intention in
reconstructive surgery to cover defects after total pelvic exenteration.
Recent studies [35] attach great importance to this flap and underline its
reconstructive value. The cutaneous flap portion may be oblique (Taylor
flap-ORAM-Oblique rectus abdominis muscle), horizontal TRAM
(Transvers rectus abdominis myocutaneous) [36] or vertical, along the
muscle-VRAM (Vertical rectus abdominis myocutaneous) [37]; the
muscle is raised on the epigastric vessels and passed through the perineum.

The most commonly used variant is the one with the vertically
oriented cutaneous portion-VRAM (Vertical rectus abdominis
muscle). In this process, the closure of the anterior aponeurotic cavity
provides increased resistance to pelvic floor restoration and the skin
area provides enough tissue to obliterate the pelvic-perineal defect [3].
The pedicled VRAM flap has been used in various situations for difficult
periabdominal defects, with fewer perineal complications compared to
the primary closure of the defect [10]. This procedure has a smaller
perineal morbidity as compared to primary closure and excellent long-
term survival [38].

Kokossi reports that studies that examine the efficiency of VRAM
flap for reconstruction in APR defects have demonstrated a relatively
high rate of complications through this procedure-over 15% [9].
However, this technique is superior to the gracilis flap reconstruction in
terms of complications [38]. The use of a VRAM flap can be associated
with a greater risk of dehiscence and hernia at the donor site as well as
the limitation of colostomy placement or replacement in the future.
The incidence of dehiscence is 60% for VRAM [9].

The use of the VRAM flap can be limited by positioning, anterior
abdominal surgery, scarring and the number of required colostomies.
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The use of oblique cutaneous flap ORAM (Oblique rectus abdominis
muscle) [39] provides a larger cutaneous area and an increased rotation
arch of the flap by extending the cutaneous portion to the medial
axillary line without intercepting teguments intended for colostomy.
The simple muscular flap is useful in case of a minimal perineal defect
or in multi-flap procedures; it involves minimal complications by
keeping the aponeurotic anterior laminae intact. The rectus abdominis
muscle flap has the following advantages: constant, dominant
(profound inferior epigastric) vascular pedicle that can vascularize the
entire muscular body, high reliability with few vascular complications,
freedom of choice in the planning and dissection of the cutaneous area.
Removal of the flap in the abdominal area is associated with minimal
complications, the arc of rotation allowing the easy reach of the pelvic-
perineal region. The flap provides sufficient tissue material to close the
“pelvic dead space” and the perineal wound.

The dissection can be accomplished concurrently with the perineal
time of the pelvic exenteration-thus shortening the duration of the
intervention [3]. Buchel EW et al. in a recent study [35] using the rectus
abdominis myocutaneous flap indicates complete healing of perineal
pelvic defects after total pelvic exenteration within 30 days in 94% of cases.

Muscular and myocutaneous gracilis flap: Described in 1976 by
Mc Craw [40], it was a procedure commonly used for perineal and pelvic
reconstruction, but also for partial or total vaginal reconstruction. The
gracilis muscle can be used for unilateral or bilateral reconstruction
with myocutaneous or muscular flap. This technique is a common
option for reconstruction, especially in neo-adjuvant radiotherapy due
to its benefits and ease of harvesting [12]. The harvesting site of the
gracilis flap is outside the irradiation field, thus providing a healthy
tissue for reconstruction. Scarring at the harvest site and functional
disorders are minimal after harvesting the muscular gracilis flap [12].

The use of the bilateral gracilis flap is a useful indication in
covering the defect in the pelvic-perineal region, which in many cases
complements the tissue support provided by the abdominal flap. The
main complication of the flap is represented by partial or total necrosis
of the flap skin because the vascular pedicle is susceptible to spasms,
thermosensitive and fragile; the development of necrosis areas may
also be influenced by the anatomical features of cutaneous perforators.
Partial or total necrosis of the flap skin was reported in the literature [3].
The complication rate is increased: between 21-42%. MC Craw signals
partial necrosis of the flap in 6 out of 22 patients (27%), and major
necrosis in 2. Heath [41] reports dehiscence and marginal necrosis in
3 out of 8 patients with bilateral gracilis flaps vaginal reconstruction.

Gluteus maximus flap

The bilateral or unilateral myocutaneous flap has been described
as a local solution. Reconstruction with gluteus maximus myocutaneous
flap has the advantage of not destroying the abdominal wall and avoiding
the insertion of foreign material. The gluteus maximus muscle is a major
extensor for the hip, being important for posture and balance. After
surgery, 78% of patients have early or late complications. This flap is less
used and less attractive due to increased morbidity. Until recently, standard
perineal reconstruction used muscular flaps or myocutaneous flaps with:
rectus abdominis, gracilis or gluteus maximus muscles. The myocutaneous
flaps were the “gold standard” for perineal reconstruction [12].

Pedicled flaps

Perforator flaps used in perineal reconstruction are described as
new reconstructive solutions. According to the donor site, they are
classified as follows:

1. Abdominal flaps: VRAM, Ms-VRAM, Fs-VRAM, DIEP.
2. Gluteal flaps: SGAP, IGAP, IGAM.
3. Pudendal flaps: pudendal flap, gluteal flap, lotus flap, Singapore flap.
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4. Gracilis flaps.
5. Posterior thigh flap.

Perforator flaps have considerably expanded the treatment options
in plastic and reconstructive surgery with their use, thus avoiding the
morbidity of the donor site [42-44] and the complications related to
muscle transfer. [12].

The principle of perforator flaps is to harvest and transpose a
vascularised flap based on a pedicle that is dissected in the muscle. The
modern classification of pedicled flaps based on the number of major/
minor pedicles that support the muscular flap is proposed by Mathes
and Nahai (Table III).

Abdominal flaps-including the rectus abdominis muscle: The use of
the myocutaneous flaps remains the preferred technique. The flap pedicle
can be obliquely oriented (Taylor flap-ORAM), horizontally-TRAM flap
(Transvers rectus abdominis musculocutaneous) or vertical, along the
muscle (VRAM-vertical rectus abdominis myocutaneous) [37,38,45]. The
main complications after harvesting muscles and fascia are: hernia, parietal
hypotonia and incisional hernias-which will require strengthening with
synthetic material meshes [46]. As a result of anatomical knowledge and
improvement of the radiological detection of perforators, flaps can be cut
along a single myocutaneous perforator vessel.

The cutaneous pedicle can be placed completely independent of
the direction of the muscle so long as to include at least one of these
periumbilical perforators [47,48]. Neither the muscle nor the fascia
represents the support for flap vascularization.

Fs-VRAM flap

Morbidity at the donor site can be reduced by harvesting fascia
sparing VRAM (Fs-VRAM). To protect the fascia, the flap has to be
detached at both ends of the selected perforator vessel. The fascia is
then incised so that only one strip contains the selected perforator
vessel. Closure can be done in the absence of tension and without the
use of prosthetic material [49,50].

Ms-VRAM flap

The procedure can be improved by “saving” the muscle, as is the
case with breast reconstruction [51,52]. The perforator that irrigates
the flap is dissected through the muscle to preserve muscular integrity.
Some authors have suggested that the Ms-VRAM technique (the
muscular sparing VRAM) is appropriate to salvage the muscle and
reduce the abdominal morbidity cited for the classic VRAM flap.

DIEP flap

The DIEP (Deep Inferior Epigastric Artery Perforator) flap is an
effective method of perineal reconstruction.

Moraru DC, et al.

It was described by Koshima and Soede in 1989 [53]. Currently the
DIEP flap is routinely used for breast reconstruction by free transfer; it
has the advantage of a long vascular pedicle with good blood irrigation
involving minimal lesions in the structure of the abdominal muscle
fascia. The flap can be harvested as a pedicled insular flap for perineal
reconstruction for a pelviperineal defect or vaginal reconstruction.
[54,55]

The DIEP flap is used in perineal reconstruction, providing several
advantages:

-It is a one-step procedure;

-It has a safe, big and long vascular pedicle without requiring
microanastomosis (not free transferred);

-It provides adequate tissue to cover any perineal defect or vaginal
reconstruction;

-The donor site can be closed primarily without leaving an
important scar;

-It is correlated with a much lower risk of abdominal hernia.

The flap may be too bulky for the receptor site, which may require
thinning. Preoperative abdominal CT angiography can highlight the
DIEP flap anatomy that helps reduce flap harvesting time and guide
the flap thinning. It can be concluded that the pedicled DIEP flap
can provide a suitable pedicle for perineal reconstruction and can be
thinned without damaging the inner blood network of the superficial
epigastric vein [56].

Gluteal flaps

The gluteal region was a source for unilateral or bilateral
myocutaneous flaps [57]. The use of the gluteus maximus flap is a
satisfactory local solution [58].

For the classic technique, the following variants were suggested:

a. The SGAP/IGAP flap (The superior or inferior Gluteal Artery
Perforator Flap).

b. The IGAM flap (The Inferior Gluteal Artery myocutaneous flap).
c. The v-y gluteal perforator flap.
a. SGAP/IGAP flap.

Perforator/free flaps based on gluteal vessels (IGAP/SGAP flaps):
Are commonly used for breast reconstruction and surgical therapy of sacral
pressure ulcers [59] and of the pilonidal sinus [60]; Wagstaff [61] describes
the use of these flaps for vaginal reconstruction. The choice between SGAP
and IGAP flaps for perineal reconstruction depends on the location of the
perforator and on the preoperative color Doppler results [23].

Table Ill: Mathes and Nahai classification of muscular flaps.

Mathes and Nahai Dominant pedicle

Type | 1
Type ll 1
Type Il 2
Type IV

Type V 1

Minor pedicle Muscle

Gastrocnemius
Rectus femoris
Tensor fascia lata

ADM, FDB

Abductor halluces
1 Temporalis

Trapezius

Gracilis

Gluteus maximus
Rectus abdominis
Serratus anterior
Semimembranous

EHL, FHL
multiple Sartorius
Tibialis anterior
. Pectoralis major
multiple

Latissimus dorsi
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IGAM flap: Since SGAP and IGAP flaps require laborious
dissection and associate a risk of pedicle injury, Boccola [61] presented
a myocutaneous flap based on the inferior gluteal artery, involving only
1/5 medial of the muscle.

V-Y gluteal perforator flap: The v-y gluteal perforator flap is
another possible variant of the gluteal flap.

Perforator vessels used for the v-y flap are derived from either the
upper or the lower gluteal arteries.

The skin adjacent to the gluteal defect is used to form a v-y
advancement flap without the need for gluteus maximus dissection
[62]. Consequently, the entire pedicle is detached from the underlying
muscle leaving only the connection with the perforator vessels.
These v-y flaps based on perforators allow greater skin mobility than
conventional v-y flaps.

Pudendal flaps

These flaps are based on the internal pudendal artery (the terminal
branch of the internal iliac artery) and have been used in many cases for
perineal reconstruction [63], more for perineal coverage than for pelvic
filling [57]. This flap was often chosen for perineal reconstruction after
cylindrical amputation.

These flaps are based on perforatorsirrigated by vessels derived from
the internal pudendal artery with various types of pedicle mobility and
shape. There are between 3-5 perforators on an area of 6 sq cm between
the medial edge of the gluteus maximus and the vulva. A very large flap
from the intergluteal cleft can be harvested on these perforators and
used to fill the adjacent perineal defect. The literature describes many
flaps based on the internal pudendal artery (the terminal branch of the
internal iliac artery) that have received various names: the gluteal fold
flap [64,65], the lotus petal flap [66] and the Singapore flap [67], but
they all depend on the perforators of the internal pudendal artery with
various pedicle patterns.

The gluteal fold flap

Described by Yiiand Niranjan in 1996, GFF [66] is a fasciocutaneous
flap based on the perforators of the internal pudendal artery that appear
near the median line of the perineum between the anus and the ischial
tuberosity [63].

It was originally used in vulvar and vaginal reconstruction after
tumor excision [68].

The authors described it as a flap model with a base around the
vaginal opening that resembles the petals of a lotus flower-that
is why it was called the “lotus petal flap” [34]. Pantelides HM et al.
considers that the gluteal fold flap is an excellent option for perineal
reconstruction after anorectal excision for anorectal cancer [69]. The
flap remains viable due to the rich anastomotic blood network, brings
a reasonable volume of tissue to fill the pelvic “dead space” and can
be used bilaterally or in combination with other flaps. It has a 100%
survival rate and allows primary healing even in previously irradiated
regions. In practice, the shape of the flap is cut to meet the needs of the
local defect, but the long axis of the flap is centered over the inferior
gluteal fold.

Thigh flaps
The following are described:
a. Gracilis flap
b. Anterolateral thigh flap
c. Posterior thigh flap

Gracilis flap: The gracilis muscle is a narrow muscle that starts
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from the pubic symphysis, the inferior ramus of the pubis and the
ischion in order to insert distally on the medial condyle of the knee.
It is vascularized by the medial circumflex femoral vessels. Although
the gracilis flap is not a perforator flap per se [70], the sequelae
remaining after harvesting are associated with minimal functional
dysfunctions [71,72]. Only the proximal pedicle has satisfactory
blood irrigation. To improve reconstructive techniques with optimal
donor site preservation, Hallock [73] proposed a variant based on the
myocutaneous perforator vessels of the gracilis muscle, the medial
circumflex femoral gracilis perforator flap.

b. Anterolateral thigh flap: Reconstruction with the anterolateral
thigh flap is an interesting option for situations where the conventional
donor site is not available for a long time [74]. This is one of the
most popular perforator flaps in plastic surgery [75]. The pedicle
is harvested from the anterolateral thigh surface and is irrigated by
perforator vessels derived from the descending branch of the lateral
circumferential femoral artery [76]. The dissection of this artery as far
as possible from its origin provides a sufficient arc of rotation to reach
the posterior perineum [57].

c. Posterior thigh flap: The flap is vascularized by the lower gluteal
artery and its downstream branches. The main limiting factor is the
laxity of the posterior thigh, which should allow primary donor site
closure. The flap should be bilateral to provide sufficient volume. The
posterior thigh flap, described by Hurwitz in 1981, [77] is a widely
used solution for sensitive reconstruction (vaginal reconstruction in
particular) [78,79].

Although multiple reconstruction variants are available, each
comes with its own advantages and disadvantages (Table IV),
depending on the specific profile of each case. Choosing a surgical
treatment strategy is challenging, with caution to be taken on all the
variables involved and with the support of a vast experience of the
surgical team. However, because the modern approach is to develop
and follow protocols based on decisional algorithms, surgical teams
should be well informed on the latest studies on these subjects. An
example of a decision tree algorithm for perineal reconstruction is
illustrated in Figure 1 (Table IV).

Conclusion

Immediate pelviperineal reconstruction following
abdominoperineal resection is associated with superior primary
healing, decreased postoperative complications, rapid recovery and
reinsertion with increased quality of life for the patient.

With  multiple reconstruction options available after
abdominoperineal resection, a better knowledge of the surgical
techniques and recent progresses might help the surgeon to take the

best choice for each patient, as there are no official protocols available.

The chosen reconstructive technique must offer a balance between
the reconstructive requirements and the donor site morbidity.
Muscular and myocutaneous flaps have been until recently considered
to be the ,,gold standard” for perineal reconstruction.

Technical advancements have been recently made with the use
of perforator flaps, which are considered new reconstructive options;
these flaps have led to lower morbidity rates, thus extending the
reconstructive options for plastic surgeons.

Facing a variety of available reconstructive options, the choice
to be taken relies on knowing the advantages and disadvantages of
each technique, a multidisciplinary approach and the use of trusted
decisional reconstruction algorithms.
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Table IV: Pelviperineal flap reconstruction-advantages and disadvantages.

Pelvi-perineal flap reconstruction

Donor site Advantages Disadvantages
1. Abdominal flaps -Slnglelpatlent position -VRAM: abdominal sequelae
- VRAM -Reliability . A
-DIEP: muscle transaction limits the flap advantages
. Ms-VRAM -Good Volume -Stoma next to the incision
- FS-VRAM -No additional donor site required with laparotomy ; .
-Deformation of the abdominal wall
- DIEP present
2. Gluteal flaps -Abdominal incision avoided -Preoperative imaging required
- SGAP -Possible bilateral Pe 1aging req
R . . - -Radiation area involved
- IGAP -Adapted for cylindrical abdominoperineal excision L .
. L -Limited arc of rotation
- IGAM -Single position
3. Pudendal flaps

- Pudendal flap
- Gluteal fold flap (GFF)

-Preoperative imaging required

-Same as Gluteal flaps -Radiation area involved

-Residual scar in gluteal sulcus

- Lotus flap -Limited arc of rotation
- Singapore flap
4 Gracilis fla -Use of non-irradiated area -Small volume
’ P -Minimal functional sequelae -Inconstancy of distal skin paddle
5 Posterior thigh fla -Use of non-irradiated area -Small volume
’ 9 P -Preserved sensitivity -“Stocking seam” donor site scar

Perineal sinus — prone position

High Volume Low Volume Good perforator No perforator Local flap
Fs VRAM
Ms VRAM Pudendal flap Ms VRAM Propeller flap
Fs VRAM V-Y Gluteal flap With pasition V-Y Gluteal flap
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Figure 1: Decisional algorithm for perineal reconstruction.
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