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ABSTRACT

Objective: Abdominoperineal resection and pelvic exenteration
for the surgical treatment of advanced colorectal or gynaecolog-
ical cancers can result in large perineal defects and severe sur-
gical site morbidity. Several regional flaps can be used to treat
radiation- and extirpative surgery-related wound breakdowns.
This study aims to retrospectively evaluate the efficiency of dif-
ferent flaps used in the reconstruction of perineal defects.

Material and Method: A retrospective review of pelvic recon-
structions performed between May 2021 and August 2023 was
conducted, with a 6-month follow-up. Ten patients who un-
derwent abdominoperineal resection with immediate abdomi-
nal-based flap (n=4) or thigh-based flap (n=6) reconstruction of
the perineal/pelvic defect were evaluated. The two groups were
compared in terms of patient characteristics, aetiology, pre-
ferred treatment, and postoperative complications.

Result: Five women and five men underwent comprehensive
pelvicreconstruction. The mean age was 49.6 years (range 26-76)
and mean BMI of 28.6 kg/m? (range 21.3-50). Five patients had
previously undergone radiotherapy. In total, 11 flaps were created
based on the type of perineal defect. One patient experienced
a minor dehiscence (<5 cm). Two patients experienced major
dehiscence (>5 c¢m), and required reoperation. A patient with
Crohn's disease developed one intra-abdominal abscess

OZET

Amag: ileri evre kolorektal veya jinekolojik kanserlerin cerrahi
tedavisinde abdominoperineal rezeksiyon ve pelvik ekzenteras-
yon ameliyatlar blyUk perineal defektlere ve ciddi cerrahi alan
morbiditesine neden olabilir. Radyasyon ve onkolojik cerrahiye
bagli yara iyilesme problemlerini engellemek icin cesitli bolge-
sel flepler yara kapatiimasinda kullanilabilir. Bu ¢calismanin amaci
perine defektlerinin onariminda kullanilan fleplerin etkinliginin
retrospektif olarak incelenmesidir.

Gereg ve Yontem: Mayis 2021 ile Agustos 2023 arasinda gercek-
lestirilen pelvik rekonstriiksiyon vakalari geriye dénik olarak alti
aylik takip suresi ile incelendi. Toplamda 10 hasta ¢alismaya dahil
edildi. Bu hastalara karin temelli flepler (n=4) ve uyluk temelli flep-
ler (n=6) kullanilarak perineal defekt rekonstriksiyonu gercekles-
tirildi. Bu iki hasta grubu hastalarin demografik ozellikleri, etiyoloji,
tercih edilen tedavi yontemi ve ameliyat sonrasi gelisen kompli-
kasyonlar acisindan karsilagtirild.

Bulgular: Bes kadin ve bes erkege kapsamli pelvik rekonstrik-
siyon uygulandi; yas ortalamasi 49,6 (26-76 aralidi) ve ortalama
viicut kitle indeksi (VKI) 28,6 kg/m? (21,3-50 aralid) idi. Bes hasta-
ya daha &nce radyoterapi uygulanmisti. Perine defektinin tipine
gore toplam 11 flep uygulandi. Bir hastada yara yerinde kiicik
bir aynlma (<5 cm) oldu. iki hastada yara yerinde biiyiik agilma
oldu (>5 cm) ve yeniden ameliyat edilmeleri gerekti. Crohn has-
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because of spontaneous fistula formation. There was no vascular
compromise in the flaps.

Conclusion: Repair options vary depending on the nature of
the defect and extent of resection. The primary goals of recon-
struction are to eliminate pelvic dead space and separate the in-
tra-abdominal content from the perineum to prevent herniation
and strangulation of the small intestines and to ensure that the
perineal wound heals without complications.

Keywords: Abdominoperineal resection, flap, pelvic exentera-
tion, perineal reconstruction, radiotherapy

taligi olan hastada spontan fistll olusumu sonucu karin ici abse
gelisti. Fleplerde kismi veya tam kayip izlenmedi.

Sonug: Onarm secgenekleri defektin boyutuna ve rezeksiyonun
derecesine bagli olarak degismektedir. Rekonstriksiyonda énce-
likli amacg pelvik 61U boslugu ortadan kaldirmak ile karin igi icerigin
perineden ayrilmasini saglamak, ince badirsaklarin fitiklagsmasini
dnlemek ve komplikasyonsuz yara iyilesmesini saglamaktr.

Anahtar Kelimeler: Abdominoperineal rezeksiyon, flep, pelvik
ekzenterasyon, perineal rekonstriksiyon, radyoterapi

INTRODUCTION

Abdominoperineal resection or pelvic exenteration is a sur-
gical procedure used to treat advanced colorectal cancer,
locally advanced genital cancer, or perineal skin cancer. Ma-
jor functional and anatomical deficits can be observed in the
perineal region according to the defect (1). Furthermore, the
perineal area is at higher risk of infection than other wound
sites. Additional undesired patient factors such as preoper-
ative nutritional status (aloumin <2 g/dL), previous radiother-
apy, accompanying diabetes mellitus, smoking, and perineal
bacterial counts also affect outcomes after resection (2).

Although simple abdominoperineal defects can be treat-
ed with primary closure, local flaps, or an omental flap
to obliterate the dead pelvic space, wound breakdowns
continue to occur due to the aforementioned factors. In
addition to wound healing, quality of life, sexual function,
bladder function, and fertility are important factors to
consider in pelvic reconstruction (1).

A multidisciplinary approach is required, with the participa-
tion of a reconstructive surgeon, and a wide range of local,
regional, or less frequently free fasciocutaneous, musculo-
cutaneous, and muscle flaps should be used for reconstruc-
tion, depending on the need for volume and skin replace-
ment based on the size and location of the defect (2-4).

In this study, we would like to share our brief experience
with each type of defect, including the type of flap to
consider, its potential benefits and drawbacks, and the
precautions to take to avoid potential complications.

MATERIAL AND METHODS

This study was approved by istanbul Faculty of Medicine
Clinical Research Ethics Committee (Date: 09.02.2024, No: 3).

We conducted a retrospective analysis of medical records
of pelvic reconstructions performed at the Plastic Recon-
structive and Aesthetic Surgery Clinic between May 2021
and August 2023, with at least a 6-month follow-up.

Charts were reviewed for preoperative and postopera-
tive information, and complications were noted. Minor
wound dehiscence was accepted as less than 5 cm, and
major wound dehiscence was defined as more than 5 cm.

Pelvic defects and preferred flaps were identified by ex-
amining anatomical subunits and associated flap charac-
teristics. Kosutic's classification for perineal defects was
used (Table 1) (5).

Complications were compared between flap types and
patients who did and did not receive radiotherapy.

RESULTS

The results are summarised in Table 2. Five women and
five men underwent comprehensive pelvic reconstruction,
with a mean age of 49.6 years and mean BMI of 28.6 kg/m?.

Five patients (50%) had previously received radiation
therapy. One patient experienced minor dehiscence (<5
cm), which resolved with local dressing. Two patients had
major dehiscence, one of whom required reoperation for
dehiscence at the flap donor site, which was treated with
split-thickness skin grafting (STSG); the other required an
additional glutaeal rotation flap for posterior raphe clo-
sure. There was one intra-abdominal abscess in a patient
with Crohn's disease due to spontaneous fistula forma-
tion. There was no vascular compromise on the vertical
rectus abdominis flap (VRAM). The patient underwent
serial irrigation and negative pressure wound therapy
(NPWT), and an artificial mesh was extracted at the donor
site. There were no hernia cases in the late period.

The abdominal-based flaps (VRAM) had a 25% compli-
cation rate, whereas the thigh-based flaps (profunda ar-
tery perforator flap [PAP flap], transverse upper gracilis
flap [TUG flap], anterolateral thigh flap [ALT], and gracilis
muscle flap) had a 50% complication rate.

Patients who had previously received radiation therapy
had a complication rate of 60%, whereas those who had
never received radiation therapy had a complication rate
of 20%. No complication rate comparisons were signifi-
cant.

Three female patients required partial vaginal resection
with reconstruction. Three patients reported sexual ac-
tivity before surgery and two reported sexual activity six
months after reconstruction. One patient died after a tu-
mour recurrence and lung metastasis within six months.
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Table 1: Definition of Kosutic classification, number of patients with each type of defect, and preferred reconstruction

methods
Types of — Number of Preferrec!
Definition - reconstruction
defects patients
method
Type 1a Defects affect areas/organs anterior to the anus and up to the 4 ALT-VL, ALT, PAP-TUG,
pubis, with no effect on the anus. The urethra is preserved. VRAM
Type 1b Defects affect areas/organs anterior to the anus and up to the 1 Gracilis flap
pubis, with no effect on the anus. The urethra is resected.
Type 2a The defect affects the anus and areas posterior to it, towards the 0 -
natal cleft, whereas the perineum anterior to the anal defect is
not affected. Pelvic clearance is not performed.
Type 2b The defect affects the anus and areas posterior to it, towards the 3 VRAM, PAP-TUG
natal cleft, whereas the perineum anterior to the anal defect is
not affected. Pelvic clearance is not performed. Pelvic clearance
is performed.
Type 3 Defect includes the majority of or the entire perineum, with total 2 PAP-TUG, Glutaeal

pelvic exenteration performed.

rotation, VRAM

ALT: anterolateral thigh, VL: Vastus lateralis, PAP: profunda artery perforator, TUG: transverse upper gracilis, VRAM: vertical rectus abdominis

Table 2: Summary of demographic characteristics, medical history, defect type, preferred reconstruction options, and
postoperative complications

BMI . Defect . .
Patient Age at Diagnosis (kg/ Prior location Extirpative Reco.n- Complications
9 9 P
surgery 2 RT surgery struction
m?) and type
1 39 Dermatofibrosar- 50 No Mons pubis Mons pubis, Left-pedi- Dehissence at the do-
coma Type 1a right labia, cled ALT-VL nor side of the STSG
vulva for defect closure
2 52 Rectum 259  Yes Pelvis APR with TPE  Left pedi- 8 cm wound sep-
adenocarcinoma Type 3 cled PAP- aration at the anal
TUG flap region, right side
Glutaeal  glutaeal rotation flap
rotation
flap
3 63 Uterine 28.76  Yes Pelvis TPE Fascia-spar- None
leiomyosarcoma Type 3 ing VRAM
4 44 Vulvar malignant 31.18 No Mons pubis, Mons pubis, Left-pedi-  Tumour recurrency
mesenchymal left vulva, left labia, cled ALT in 3 months- lung
tumour left lower vulva metastasis, ex due to
abdomen tumour metastasis
Type 1a
5 57 Necrotising 231 No Scrotum Penectomy, Right-pedi- None
fasciitis (Fournier posterior several cled gracilis
gangrene) perineal  debridement flap
raphe procedures
Type 1b
6 45 Rectal 26,53 Yes Pelvisand APRwith TPE Left-pedi- Spontaneous fistula
adenocancer posterior cled VRAM  formation in the ab-
raphe domen, intraabdomi-
Type 2b nal NPWT, and donor

site prosthetic mesh
removal
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Table 2: Continued

Pati Age at . . BMI Prior Defe'ct Extirpative Reconstruc- —
atient surgery Diagnosis (kg/ RT location surgery tion Complications
m?) and type
7 26 Rectumsolid- 213  No  Pelvis and APR with  Right-pedicled None
er malignant posterior TPE fascia-sparing
fibrous raphe VRAM
sarcoma Type 2b
8 76 Vulvar SCC 30.80 Yes Pelvisand  APR with Right side Minor wound sepa-
posterior TPE PAP-TUG flap  ration and dressing
raphe application
Type 2b
9 48 Vulvar 2170 No Mons pubis,  Radical Right side None
adenocancer left vulva  vulvectomy, PAP-TUG flap
Type 1a  mons pubis,
labia
10 56 Right groyne  27.2  Yes Right groin, Rightilioin-  Right-side None
ScC fistulized  guinal LND,  VRAM flap
lymph node  orchiecto-
Type 1a my, partial
femoral
artery ex-
cision, and
reconstruc-
tion using
artificial
vascular
graft

BMI: Body Mass Index, RT: Radiotherapy, SCC: Squamous cell carcinoma, APR: Abdominoperineal resection, TPE: Total pelvic exentera-
tion, ALT: Anterolateral thigh, VL: Vastus lateralis, STSG: Split Thickness Skin Graft, PAP: Profunda artery perforator, TUG: Transverse Upper
Gracilis, LND: Lymphnode dissection, VRAM: Vertical Rectus Abdominis Muscle, NPWT: Negative pressure wound therapy

DISCUSSION

Radical surgical resection is the primary treatment for
locally advanced rectal, gynaecologic, and urological
malignancies (6-8). The most important aspect of tumour
excision is to ensure microscopically complete resection
(RO) with clear margins of at least T mm and no micro-
scopic residual disease (4, 9). Studies have shown that the
rate of local recurrence increases with resection margins.
The 5-year survival rate in patients with excision of 10 mm
was 80%, whereas the 5-year survival rate in patients with
excision of T mm was 34% (10, 11). Therefore, if RO margin
resection cannot be executed by surgical excision, then
neoadjuvant radiotherapy and/or chemotherapy must be
considered to make the tumour resectable with RO mar-
gins (4, 9). However, perineal wound complications were
reported in 66% of patients who underwent abdomino-
perineal resection and primary wound closure in addition
to external beam radiation therapy (12). The use of lo-
coregional flaps decreases wound complication rates to
20%-30% (1, 13).

For Type 1 defects, several reconstruction options are avail-
able. Small or superficial defects can be closed using local

cutaneous flaps or STSG. However, larger defects or previous
radiation exposure necessitate the use of regional fasciocu-
taneous or musculocutaneous flaps (1, 14). The ALT flap has
been delineated for mons and vulvar reconstruction and pro-
vides sufficient surface area and soft-tissue thickness with its
long pedicle length (Figure 1) (15). The pedicle length varies
between 16 and 19 cm, and the flap quickly moves under the
rectus femoris and sartorius muscles (1). If necessary, a stair-
step incision can be made in the rectus muscle to move the
flap forward. The volume requirement determines whether a
thinner fasciocutaneous flap or a bulkier musculocutaneous
flap is harvested. If the defect extends to the inferior abdo-
men, an ALT-Tensor Fascia Lata, ALT-VL, or hemi-thigh flaps
can be used as part of abdominal reconstruction (1, 16). In our
opinion, the lateral thigh is a reliable source of mons pubis,
inferior abdomen, and penoscrotal soft tissue reconstruction.

To achieve satisfactory surgical outcomes with vaginal
reconstruction, several obstacles must be overcome.
The creation of a cylindrical structure of adequate size
to allow sexual intercourse and a flap of sufficient volume
must obliterate the pelvic dead space to prevent perineal
small-bowel herniation (1). Patient expectations and age
are also important considerations.

278




] Reconstruction for perineal defects
Istanbul Tip Fakiiltesi Dergisi @ J Ist Faculty Med 2024;87(4):275-282

The pedicled VRAM is typically the first choice for creating
a thin cylindrical neovagina to reconstruct posterior or cir-
cumferential vaginal defects in sexually active women (1).

If VRAM is not applicable owing to previous abdominal
surgery or the need for multiple ostomy placement, bilat-
eral gracilis musculocutaneous flaps with or without omen-
tum are a second option (13). Because gracilis flaps have
limited access to reach deep into the pelvis and provide
little volume to close the pelvic outlet, bilateral harvest-
ing is frequently required. In myocutaneous gracilis flap
reconstruction (TUG flap), the distal part of the skin is the
least perfused and extends deep into the defect because
of its unreliable vascularity. Thus, the PAP flap or combined
TUG-PAP flap provides a longer distal skin island to fill the
inner dead space with its dual robust blood supply (17, 18).

In nonsexually active women with combined vaginal and
perineal defects, simple flap closure of the perineum with-
out creating the neovagina may be associated with the
quickest recovery and lowest incidence of complications
(13). This recommendation also applies to men with per-
ineal raphe defects, including pelvic dead space or not.

The inferior glutaeal artery perforator flap, PAP flap, and
combined TUG-PAP flap are viable options for Type 2a
defects. The pedicled VRAM flap is typically the first op-
tion for Type 2b defects (1).

Figure 1: Patient 1: (a) 22x12 cm dermatofibrosarcoma on the mons pubis and right vulva. (b) The right femoral bundle
was exposed after resection. (c) Final closure of the defect, result of the postoperative 8" month.

The pedicled VRAM flap has become the workhorse flap
for reconstructing extended abdominoperineal defects,
such as total pelvic exenteration or Type 3 defects (19).
Previously, prior abdominal surgery was considered a
contraindication for harvesting VRAM flaps for abdom-
inoperineal reconstruction (20). However, a recent se-
ries showed that previous abdominal surgery does not
increase the risk of flap failure (19). Thus, our primary
choice was a VRAM flap, if applicable (Figure 2). To avoid
the use of artificial mesh at the donor site, the anterior
rectus fascia was preserved below the rectus sheath’s ar-
cuate line, and the component separation technique was
used to repair the abdominal wall fascia above the arcu-
ate line. The inferior muscle insertion at the pubic ramus
was dissected to free the pelvic outlet from tension (6).

Thigh-based flap reconstruction should be considered in
patients with a violated rectus abdominis flap either from
previous operations or previous ostomy placement, ex-
tensive abdominal scarring, risk of abdominal hernia, or
already having an abdominal hernia in Type 3 perineal de-
fects (Figure 3) (21). Wide abdominoperineal defects can be
reconstructed using the flaps discussed in this article, either
separately or combined based on their different and dis-
tinct pedicles in a single patient, depending on the defect’s
width, depth, and related violated anatomical subunits (1).

Figure 2: Patient 7: (a) Type 2b defect after the tumour excision. (b) Repair of the defect using a VRAM flap, the result

of the postoperative 10" month.
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Thigh flaps are associated with a higher incidence of do-
nor-site cellulitis, recipient-site complications, pelvic ab-
scess, and major wound dehiscence complications than
VRAM flaps (42% versus 15%) (22). Most complications
are caused by the relatively short arch of the thigh-based
flaps. Several changes can be made to reduce the inci-
dence of complications. First, a vertically designed PAP
flap can be elevated on the first or second proximal per-
forator to include the distal thigh skin. The perforator can
be dissected to the profunda femoris artery to increase
the pedicle length (23). As a result, a longer flap can

a b

reach the pelvic outlet owing to its longer pedicle. Sec-
ond, performing additional omentoplasty can eliminate
pelvic dead space, thereby preventing perineal hernia in
patients undergoing thigh-based flap reconstruction.

The main factor separating intra-abdominal contents
from the perineal wound is the preferred flaps inset.
During inset 2.0, a polydioxanone absorbable suture
(Ethicon, Somerville, New Jersey) was tightly knotted
from the edge of the flap to the remnant pelvic muscles
or ligaments. Thus, undesirable perineal hernias and
small intestinal obstructions were avoided (Figure 4).

Figure 3: Patient 2: (a) Type 3 defect. (b) A combined PAP-TUG flap based on the pedicles and saphenous vein was also
included in the flap to prevent venous insufficiency. (c) Final closure of the defect, result of the postoperative 14" month.

Figure 4: Patient 3: (a) De-epithelized VRAM flap. (b) The flap was sutured over the pelvic outlet.
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CONCLUSION

Flap selection is based on previous surgeries, stoma re-
quirements and placement, and the need for radiation
therapy following resection. Major pelvic complications,
such as abscesses, urinoma, perineal herniation, and fis-
tulas, can be prevented by well-vascularised flap tissue,
whether abdominal or thigh-based, or even omentum flap.

Therefore, an adjacent association between the oncolo-
gist and reconstructive surgeon is beneficial when plan-
ning for vaginal and perineal defect reconstruction.
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