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Abstract

Aim Perineal defects following the resection of anorectal malignancies are a reconstructive challenge. Flaps based on the rectus
abdominis muscle have several drawbacks. Regional perforator flaps may be a suitable alternative. We present our experience of
using the gluteal fold flap (GFF) for reconstructing perineal and pelvic defects.

Methods We used a retrospective chart review and follow-up examinations focusing on epidemiological, oncological (procedure
and outcome), and therapy-related data. This included postoperative complications and their management, length of hospital stay,
and time to heal.

Results Twenty-two GFFs (unilateral n = 8; bilateral n=7) were performed in 15 patients (nine women and six men; anal
squamous cell carcinoma 7 = §8; rectal adenocarcinoma » = 7; mean age 65.5 + 8.2 years) with a mean follow-up time of 1 year.
Of'the cases, 73.3% were a recurrent disease. Microscopic tumor resection was achieved in all but one case (93.3%). Seven cases
had no complications (46.7%). Surgical complications were classified according to the Clavien-Dindo system (grades [ n=2; 11
n=2; I1Ib n =4). These were mainly wound healing disorders that did not affect mobilization or discharge. The time to discharge
was 22 + 9.9 days. The oncological outcomes were as follows: 53.3% of the patients had no evidence of disease, 20% had
metastatic disease, 20% had local recurrent disease, and one patient (6.7%) died of other causes.

Conclusions The GFF is a robust, reliable flap suitable for perineal and pelvic reconstruction. It can be raised quickly and easily,
has an acceptable complication rate and donor site morbidity, and does not affect the abdominal wall.

Keywords Gluteal fold flap - Perineal reconstruction - Pelvic reconstruction - Abdominoperineal rectum excision - Perforator flap

Introduction

Presentation The paper was presented at the 134th Congress of the

' ‘ Perineal defects following resection of anal or rectal malignan-
German Society of Surgery (Berlin, 2018).

cies present a significant reconstructive challenge. The most
common oncosurgical procedures are the extralevator
abdominoperineal excision of the rectum (ELAPE) and pelvic
exenteration (PE) [1]. Especially in cases of tumor recurrence
after initial conservative therapy, tumor excision mostly results
in large perineal defects with deep dead space. Growing evi-
dence shows that plastic surgical reconstruction of these defects
is beneficial to primary wound healing and recovery [2—4].
Flap reconstruction appears to have several advantages [3,
5, 6]. It contributes healthy, well-vascularized tissue, and in-
creased infection tolerance. It can avoid dead space, prevent
fluid collection in dead space, and accelerate wound healing.
Faster wound healing might also be accompanied by a decline
in wound healing complications, such as the breakdown of
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enteric anastomoses and the formation of vascular or visceral
fistulae.
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The ideal flap should provide enough volume to fill the
complex three-dimensional dead space of the pelvis, be easy
and fast to harvest, provide a reliable and constant vascular
anatomy, and ensure low donor site morbidity [7, 8].

In the past, flaps used to reconstruct perineal defects were
muscle or musculocutaneous flaps based mostly on the rectus
abdominis, gluteus, or gracilis muscle [9-13]. Recent techni-
cal advancements in tumor resection using laparoscopic tech-
niques have significantly reduced abdominal wall morbidity
[14—-16]. This, along with a number of mostly pre-existing
artificial outlets in the abdominal wall have made the use of
flaps based on the rectus abdominis muscle less acceptable
[17, 18]. In addition, perforator-based regional flaps have been
established [19]. The main objectives of these developments
were to reduce donor site morbidity and individualize recon-
struction. The perineal and gluteal region receives a rich blood
supply and has several relevant perforator vessels [20]. This
provides scope for a number of perforator-based flaps [7]. One
of these is the adipofasciocutaneous gluteal fold flap (GFF),
which is based on perforators of the internal pudendal artery
[21, 22]. However, the usefulness of the GFF for perineal
defect reconstruction after resection of anorectal malignancies
is sparsely documented. This may be due to uncertainty about
the reliability of the vascularity (especially after extralevator
rectum extirpation), about whether the flap provides enough
volume to obliterate the dead space, and about its ability to
prevent infections [23, 24].

We present our experience of using the GFF for
reconstructing perineal defects after resection of anorectal ma-
lignancies. We use a retrospective chart review and follow-up
examinations focusing on epidemiological, oncological (pro-
cedure and outcome), and therapy-related data such as post-
operative complications and their management, length of stay,
and time to heal.

Patients and methods
Data collection

We conducted a retrospective analysis by reviewing the charts
of all cases treated between January 2012 and June 2017. The
study inclusion criteria were primary or recurrent malignant
anorectal disease treated by either ELAPE or PE and concur-
rent or delayed reconstruction using a unilateral or bilateral
GFF. Patients with vaginal infiltration and the need for partial
vaginal wall reconstruction were excluded.

The data were categorized as either demographic, oncolog-
ical, therapeutic, or outcome-related. Demographic data in-
cluded age at diagnosis, gender, body mass index (BMI),
and concomitant diseases. Oncological data consisted of tu-
mor histology, stage of disease, presentation status (primary or
recurrent disease), and, in cases with recurrent disease, the
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initial treatment (radiotherapy and chemotherapy) performed.
Therapeutic data consisted of the oncosurgical resection pro-
cedure (ELAPE or PE), the achieved resection margins (RO,
R1, R2), the reconstructive procedure (unilateral or bilateral
GFF), the neoadjuvant/adjuvant therapy modality, if per-
formed, and the complications and handling thereof.
Complications were classified according to the Clavien-
Dindo system [25]. Outcome data covered neoplastic events
(local recurrent disease and distant metastasis), survival status
(no evidence of disease, NED; death from other causes, DOC;
died of disease, DOD; locally recurrent disease, LRD; meta-
static disease, MD), and dates of death and last follow-up. The
follow-up period ran until December 2017. Informed consent
and approval for the publication of photographs were obtained
from all patients. The Ethics Committee of the University of
Freiburg, Germany, approved the study. The design and per-
formance of the study are in accordance with the Declaration
of Helsinki.

Statistics

We performed the statistical analysis using the software prod-
ucts R (R Core Team, 2015) and OpenOffice Calc 4.1.1
(Apache, Houston, Texas, USA). To analyze and compare
the means of numeric data, we used the two-sided Welch
two-sample ¢ test. For the statistical analysis of the categorical
data, we used either a chi-square test or Fisher’s exact test,
depending on the number of cases compared. The significance
level was set at p value < 0.05. All groups and prognostic
factors (gender, age, BMI, preoperative radiotherapy, preop-
erative chemotherapy, primary disease, recurrent disease,
number of flaps, and complications) were analyzed by univar-
iate analysis. A two-sided p value of <0.05 was assumed as
significant.

Reconstruction

Initial staging was performed in line with international guide-
lines. Tumor staging was performed according to the TNM
staging systems of the American Joint Committee on Cancer
(AJCC) [26, 27]. The diagnosis was established by biopsy. An
interdisciplinary therapy plan was drafted after the case was
presented at the interdisciplinary tumor board.

In all but four cases (cases 1-4), patients were referred to
the plastic surgery department for a preoperative evaluation
regarding flap reconstruction. Information requested from the
surgical oncologist for flap-planning decisions included the
extent of disease, the planned oncosurgical procedure, and
the disease history. The disease history included previous op-
erations prohibiting a GFF or radiotherapy, and relevant con-
comitant diseases.

The existence and location of relevant perforator vessels of
the internal pudendal artery in the area between the ischial
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tuberosity and the anus were assessed by hand-held Doppler
examination on both sides and marked on the skin with the
patient lying in a prone position. The inferior gluteal fold at
both sides was marked when the patient was standing and
represented the center of the flaps. The long axis of the flap
can be extended safely to the greater trochanter of the femur.
The flap width needed for the primary closure of the donor site
was assessed by a pinch test and can generally be up to 8 cm
(Fig. 1) aand b.

Patients were positioned in the Lloyd-Davies or jackknife
position. The urinary bladder was catheterized and prophylac-
tic IV antibiotics were administered preoperatively.

e

Fig. 1 Reconstruction of a perineal defect by unilateral GFF. Case 1: A
66-year-old patient with recurrent rectal adenocarcinoma after
conservative treatment with radiation therapy and chemotherapy. a
Patient positioned in jackknife position, with presentation after
abdominoperineal excision of the rectum. Marked lines are shown in
the gluteal fold. The full dot marks the ischial tuberosity. The empty
circle marks the perforator artery after hand-held Doppler probe
examination. The markings on the left side indicate the width of the
flap, and the vertical lines are for orientation during primary wound

The resection was performed by the surgical oncology
team. Primary subsequent reconstruction of the perineal defect
was only performed if a complete tumor resection with accept-
able resection margins (R0) could be assumed.

In cases of uncertainty regarding complete tumor resection,
delayed reconstruction was performed. Pending clarification,
a vacuum bandage was used as a wound dressing. In cases of
reconstruction immediately following tumor excision, the
preservation of the internal pudendal vessels was re-
evaluated by an intraoperative hand-held Doppler examina-
tion. The size of the cutaneous defect and the volume of the
three-dimensional pelvic dead space were also assessed. The

closure. b Presentation of the perineal defect by spreading of the gluteal
soft tissue. ¢ Prepared GFF after lateral-to-medial harvesting in a
subfascial plane. d Presentation of the flap volume: Although the
patient had a BMI of 24 kg/m? a unilateral GFF provided enough
volume to fill the pelvic defect. e Clockwise rotation of the flap into the
defect. f Illustration of the donor site, which was suitable for primary
closure, and the partly de-epithelialized and buried flap: The defect can
be safely reconstructed without tension
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formerly provided information about the flap width. The latter
was relevant for deciding whether a bilateral flap would be
needed to sufficiently fill the space. This decision also
depended on the patient’s individual build and the correspond-
ing amount of subcutaneous fatty tissue in the flap. The flap
harvest began laterally and was performed in a sub-fascial
plane that included the remaining amount of the fibrofatty
tissue of the ischiorectal fossa, which contains the rich net-
work of perforators of the internal pudendal artery and the
accompanying vein. The perforator-containing fibrofatty tis-
sue of the ischiorectal fossa was carefully prepared using a
regular intraoperative hand-held Doppler orientation to pre-
serve the perforators of the flap pedicle. Skeletonization of
the perforators was strictly avoided. Flap preparation was per-
formed until the flap was mobile enough to be inserted into the
defect (Fig. 1 ¢ and d) . The flap was then transposed into the
defect and inserted by multilayer interrupted sutures. The skin
island of the flap was matched to the defect, so that recon-
struction resulted in a tension-free insertion of the flap (Fig. le
and f). In cases requiring a bilateral GFF, one of the flaps was
completely de-epithelialized and buried into the dead space of
the pelvic defect (Fig. 2 a—d). Before the flap transposition,
suction drains were used at the donor and recipient site. The
wound dressing was performed using Omnistrips (Paul
Hartmann AG, Heidenheim, Germany).

Postoperative care

After surgery, patients were advised to avoid sitting for
2 weeks. Walking and resting were allowed. Sitting was

Fig. 2 Reconstruction of a
perineal and pelvic defect by
bilateral GFF. Case 2: A 67-year-
old patient with recurrent rectal
adenocarcinoma after
conservative treatment with
radiotherapy and chemotherapy. a
Perineal and deep pelvic defect
after abdominoperineal excision
of the rectum. b Prepared bilateral
GFF. ¢ One flap is fully buried to
fill the pelvic dead space after de-
epithelialization. d Both donor
sites are closed primarily without
tension. The right flap is rotated
into the defect anticlockwise to
superficially reconstruct the
perineal defect
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gradually introduced after 2 weeks. The suction drains were
sequentially removed, starting with those at the donor site.
Suction drains at the recipient site were sequentially removed
when collecting less than 30 ml of wound fluid per day for
2 days. This was to avoid fluid collection at the recipient site.

The urinary catheter was removed on the first postoperative
day, and patients were encouraged to walk around. Wound
dressings were changed at least twice a week and sutures were
removed after 2 weeks. Analgesia was performed according to
local protocols, and patients wore compression stockings and
took low molecular weight heparin until they were sufficiently
mobile.

Results

Over 5.5 years, 22 gluteal fold flaps (unilateral GFF n=38§;
bilateral GFF n =7) were performed for perineal defects fol-
lowing anorectal tumor excision in 15 patients. Nine out of 15
patients were female (60%). The mean age at the time of
surgery was 65.5 years (+ 8.2 years), with a range of 53 to
83 years. The mean body mass index (BMI) was 23.5 kg/m?
(+ 2.6 kg/m?) with a range of 19 to 28 kg/m’. A variety of
comorbidities were identified in the cohort. While 26.7% (n =
4) of the patients had no comorbidities, 53.3% (n=11) had
more than one. Insulin-dependent diabetes mellitus and arte-
rial hypertension were the most frequent. Tumor histology
revealed an anal squamous cell carcinoma in eight patients
(n=28; 53.3%) and a rectal adenocarcinoma in seven (n =7,
46.7%). Primary disease was diagnosed in just four cases (n =




Int J Colorectal Dis (2019) 34:501-511

505

4; 26.7%). Of those, half were additionally treated by radio-
therapy and chemotherapy, while the others received chemo-
therapy only. The cases presenting with a recurrent tumor (7 =
11; 73.3%) had all received radiotherapy, and ten out of 11
cases had also received chemotherapy before. In terms of
oncosurgical procedure, we performed either ELAPE (n=8;
53.3%) or PE (n=7; 47.7%). We found that the choice of
oncosurgical procedure led to no significant differences in
the frequency of bilateral or unilateral GFFs for defect recon-
struction (chi-square test; p value 0.595). In all but one case,
we achieved a microscopic complete tumor resection (R0; n =
14; 93.3%).

The first choice for pelvic floor reconstruction is an
omentoplasty, if feasible. As a second choice, we prefer to
use vesicopexy or uteropexy to cover the entrance of the pel-
vis minor. However, in secondary cases with perineal hernia-
tion or if one of the abovementioned choices is not feasible,
we use a mesh for reconstruction. In our study, omentoplasty
was performed in nine cases, a vesicopexy in one case and a
mesh in five cases.

A delayed perineal reconstruction was performed in four
cases. For those patients, the mean delay to reconstruction was
36 days (+ 52.1 days), the median delay was 12 days, and the
range was 6 to 114 days. Delayed reconstruction was mostly
performed due to uncertainties regarding complete resection
after oncosurgical resection (three cases). In the case recon-
structed 114 days after tumor excision, the perineal wound
was initially closed directly. Following surgery, the patient
developed wound healing disorders with local infection.
This was treated by repeated debridement and vacuum dress-
ing, and he was eventually presented for reconstruction.

In seven cases, we saw no complications (46.7%).
According to the Clavien-Dindo classification for surgical
complications, we had two grade I complications, two grade
I1, and four grade IIIb. All complications were wound healing
disorders. We saw no breakdown of enteric anastomoses, no
formation of vascular or visceral fistulae, and no instances of
deep pelvic abscess formation. Minor complications (grade 1
and II) were treated successfully in all cases by conservative
measures and by second-intention healing. All grade I1Ib com-
plications needed a delayed secondary wound closure after
wound conditioning. The time from reconstruction to dis-
charge was 22 days (+ 9.9 days), with a range of 10 to 49 days.
Ninety percent of the patients were discharged after 39 days.
We found no significant differences regarding time to dis-
charge between patients with complications of any grade
(Student’s ¢ test; p value 0.9). The mean postoperative stay
for patients without complications was 18.7 days (+ 8.0 days),
compared to 24.9 days (+ 11 days) for those with complica-
tions. Although detailed comparisons of the postoperative stay
for patients without complications and for patients with minor
and major complications revealed a tendency for those with
major complications to be hospitalized for longer, they

showed no significant differences (one-sided ANOVA test; p
value 0.4). As mentioned above, the mean postoperative stay
for patients without complications was 18.7 days (+ 8.0 days).
For those with minor complications it was 22.3 days (+-
3.9 days) and for those with major complications, it was
27.5 days (+ 15.8 days). After analyzing the relevant risk
factors (gender, age, BMI, preoperative radiotherapy, preop-
erative chemotherapy, primary disease, recurrent disease, and
a number of flaps) for complications or delayed discharge by
univariate analysis, we could not find any single significant
factor. After a mean follow-up time of 362.2 days (+-
329.9 days) with a range of 38 to 1180 days, the oncological
outcomes were that 53.3% of the patients had no evidence of
disease (n=38), 20% had metastatic disease (n =3), 30% had
local recurrent disease (n = 3), and one patient (6.7%) had died
of other causes (Table 1).

Discussion

Abdominoperineal excision of the rectum (APER) is the gold
standard of treatment for low rectal malignancies and locally
advanced primary anal canal tumors [28], and for salvage
procedures for anal cancer after conservative treatments have
failed [29]. Recently, surgeons have begun performing
ELAPE or abdominosacral amputations of the rectum
(ASAR) more frequently. In cases of recurrent malignant dis-
ease, PE may be indicated. However, these radical approaches
result in large and complex perineal and pelvic defects which
are a reconstructive challenge [4, 7, 8].

The pelvis is a unique anatomical site. Its cavities are
bounded by a bone, and since defects cannot be reconstructed
by collapsing soft tissue, primary closure is restricted.
Moreover, pelvic cavities are located extraperitoneally, which
means the absorptive capacities of the peritoneum will not
help in cases of fluid collection in the remaining dead space.
Fluid collection carries a high risk of complications such as
postoperative wound infections, formation of fistulae, and
breakdown of enteric anastomoses. The proximity of the per-
ineal skin to orifices means that it has a high colony count of
pathogenic bacteria, which contributes to the high risk of com-
plications [30-32]. The perineal area is also exposed to pres-
sure and friction when a person is lying down, seated, or
walking. As a result, complication rates in primary wound
closure of perineal defects are reported to be as high as 66%
[33]. Moreover, primary closure is significantly associated
with the development of a non-healing, chronically draining
perineal wound and can delay or restrict adjuvant oncological
therapies [18, 33-35].

Wound healing disorders after APER prolong healing, with
the median duration being 278 days (range 126-427) [36].
Data on the benefits of a flap-based perineal reconstruction
over primary wound closure are still conflicting. Flap-based
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reconstruction reduces patient morbidity when compared to
primary closure in terms of infective complications, anasto-
mosis breakdown, and fistula formation. This shortens therapy
duration and hospital stays and reduces therapy costs [31,
3741].

Myocutaneous flaps based on the rectus abdominis
muscle (vertical rectus abdominis muscle flap, VRAM)
used to be the first choice for pelvic and perineal recon-
struction following APER or PE [13, 18, 31, 37, 42].
Although the rectus abdominis—based flaps are a safe
and robust reconstructive option, the major disadvantage
is donor site morbidity [34]. Furthermore, recent technical
advances in tumor resection, such as laparoscopic APER,
ELAPE, and PE, have significantly reduced abdominal
wall morbidity [14—16]. Although attempts have been
made to reduce donor site morbidity by laparoscopically
harvesting a pedicled rectus abdominis muscle flap as
bulk for the perineal defect in combination with a regional
fasciocutaneous flap, the drawbacks for the abdominal
wall remain and are supplemented by the donor site mor-
bidity of the regional perineal reconstructive part [43].
However, this approach might be an option in selected
cases with no relevant perineal cutaneous defect, no prior
radiation therapy, and scope for tensionless primary soft
tissue wound closure. The donor site morbidity of the
abdominal wall, along with the mostly pre-existing artifi-
cial outlets in the abdominal wall, have made it less ac-
ceptable to use flaps based on the abdominal wall [17,
18]. However, other regional myocutaneous flaps have
been used. Myocutaneous flaps based on the gluteal mus-
cle, mostly in the form of a VY-advancement flap, are
robust and have a significant volume but seldom provide
enough bulk to fill the deep pelvic dead space [11, 32,
44]. Myocutaneous gracilis muscle flaps are less safe so-
lutions [9, 33]. According to the classification of the mus-
cle and musculocutaneous flaps, the gracilis muscle has a
type Il vascular anatomy pattern [45]. Only the distal-
most part of these flaps reaches the perineal and pelvic
defect [46]. This is the least reliable part of the flap in
terms of perfusion, and it has a limited amount of soft
tissue. An isolated gracilis muscle flap avoids the restric-
tions of the myocutaneous gracilis flap skin island but has
significantly less volume. To provide enough bulk, this
flap generally has to be applied bilaterally and combined
with regional fasciocutaneous flaps. Therefore, this flap
appears to be a suboptimal choice for deep pelvic recon-
struction [47].

In recent decades, perforator-based flaps have been
shown to offer an alternative [19]. The internal pudendal
artery (terminal branch of the internal iliac artery) pro-
vides a rich network of perforator arteries that allow sur-
geons to use different flap designs to overcome local re-
constructive challenges [20, 22, 48]. The

adipofasciocutaneous GFF is one such flap [21, 23, 24].
The relevant perforators are located in a 6-cm area be-
tween the medial border of the gluteus maximus muscle,
the vulva, the ischial tuberosity, and the anus. The flap is
a type A flap according to the classification of
fasciocutaneous flaps [49]. As our study shows, the flap
is a robust and reliable flap with several advantages. It
does not compromise the abdominal wall, which reduces
or avoids accompanying morbidity. It also originates
completely outside the usual field of radiotherapy for
anorectal malignancies. The last step of oncosurgical re-
section is usually performed in the jackknife, lithotomy,
or Lloyd-Davies position. The GFF can be safely raised in
any of these positions, which saves surgery time.
However, the Lloyd-Davies position involves less hip
and knee flexion than the lithotomy position, which
makes flap preparation more challenging. In our cases,
we saw no complete or partial flap loss, although 53%
of the oncosurgical tumor excisions were ELAPE [23,
24]. The previously described increased risk of venous
congestion with these flaps can be attributed to an over-
zealous skeletonizing of the pedicle in early series, which
we strictly avoided [21]. We reconstructed all defects suc-
cessfully, regardless of the defect size. In seven cases with
deep and large defects, we used bilateral GFFs. In all of
these, we were able to raise both flaps simultaneously and
thus minimize surgery time. We had no indications that
the buried flap had failed in any of our cases. However,
although others recognize the usefulness of the flap—
even for large defects—they still recommend the VRAM
flap for the largest defects [24]. The dermis of the buried,
de-epithelialized flap may also contribute to pelvic floor
reconstruction. Although our study excluded patients with
vaginal infiltration, it is worth noting that the GFF can be
an elegant reconstructive option for large and deep peri-
neal defects caused by resection of the anal or rectal ma-
lignancies and accompanied by a posterior vaginal wall
defect. When used bilaterally, the buried GFF can serve
as a fasciocutaneous flap for vaginal reconstruction [50].
Others have used the GFF in different, modified ways for
vulvar or vaginal reconstruction [51]. However, since very
little rectovaginal space remains after rectum-saving on-
cological procedures, we prefer to use unilateral or bilat-
eral Singapore flaps based on the superficial pudendal
artery for posterior vaginal wall reconstruction [52, 53].
These flaps are very thin and can have long dimensions if
harvested up to the inguinal region.

In 76.4% of the cases, we had no complications or only
minor complications (grades I or II in the Clavien-Dindo sys-
tem) that did not affect the patient’s mobilization or time to
discharge. The minor complications were all small wound
healing disorders. Four cases had grade IIIb complications,
which were mainly large or deep wound healing disorders that
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could be managed by debridement and secondary wound su-
ture. These experiences are similar to others [21, 23, 24, 50,
54]. However, although we could see a tendency for delayed
discharge in cases of major complications, we could not find a
statistically significant difference. We found no independent
risk factors for complications or time to discharge, although
this may be due to the small number of cases in our series.

As the flap and its pedicle usually lie outside the field of
pelvic or perineal radiotherapy, it provides even irradiated
cases with healthy, well-vascularized tissue and all the associ-
ated benefits.

Inferior gluteal artery perforators (IGAP) are the basis
for several alternative flaps for perineal reconstruction [55,
56]. The IGAP flap is comparable to the GFF in terms of
flap volume. The main drawback is an extended
transmuscular or intermuscular preparation of the nourish-
ing vessels with exposition of the sciatic nerve. Preparation
is, therefore, less straightforward, and donor site morbidity
might be increased compared to the GFF. Using the IGAP
flap as a myocutaneous flap for increased flap volume sig-
nificantly increases donor site morbidity [57, 58].
However, temporary dysesthesia and hypoesthesia in the
buttock and posterior thigh areas is an issue for most flaps
in this region, including the GFF [57, 58]. Persistent chron-
ic regional pain especially in the sitting position, as de-
scribed in isolated cases after IGAP flap harvest, might
be attributed to extended sciatic nerve irritation and were
not an issue in our study population [58]. Jukubietz RG
et al. described an interesting concept for augmenting the
flap volume of fasciocutaneous flaps. In three cases of
ischial pressure sore, they used a 180° propeller flap based
on perforators from the gluteal artery as a reverse flow
musculocutaneous flap including a muscle plug to recon-
struct deep cavities [59]. This concept could also be used to
augment GFF volume in the cases of uncertainty and might
prevent a bilateral reconstructive approach in some cases.
In cases where a GFF for perineal reconstruction is contra-
indicated, we prefer the pedicled myocutaneous anterolat-
eral thigh flap [60].

Fig. 3 Postoperative esthetic
result after bilateral gluteal fold
flap. a View of the buttocks in a
resting position. b View of the
buttocks held apart

@ Springer

The optimal time for reconstruction is debatable. On the
one hand, delayed reconstruction seems oncologically
more reliable. However, a deep, open wound might be a
risk factor for significant complications. In our study, four
patients had delayed reconstruction, mostly due to uncer-
tainties regarding complete tumor resection. We found no
significant statistical difference regarding the risk of post-
operative complications or in oncological outcomes when
comparing the group that underwent delayed reconstruc-
tion and the group that did not. However, we do not know
how many cases of oncosurgical resection of anorectal ma-
lignancies without simultaneous reconstruction were not
presented postoperatively because of relevant complica-
tions. This is a drawback of our study. In both groups, we
found one case of local recurrent disease. Only one case of
simultaneous reconstruction presented a microscopic in-
complete resection. These results are comparable to others
[21, 23, 24].

The morbidity of the donor site is low. Primary wound
closure can usually be performed, as was the case in all of
our patients. The scar is ideally positioned in the gluteal
fold, with a good cosmetic result and low impact on body
image (Fig. 3a-b). In most cases, the scar can easily be
covered by normal underwear. With one-sided flaps, asym-
metry with the contralateral side is an issue. Most of our
patients complained about a palm-sized area of numbness
distal to the donor site scar. This might be because the
inferior cluneal and posterior femoral cutaneous nerves
are affected during the subfascial flap preparation.
Although all patients suffered from some discomfort at
the donor site during mobilization, and more discomfort
during the early stages of sitting, they all eventually
regained full mobility without discomfort in any position.
Persistent dysesthesia, chronic pain syndromes, or discom-
fort when sitting, as sporadically described in connection
with the IGAP flap, were not seen. This might be partly
due to the differences between IGAP and GFF patients
since the two groups vary in terms of local pretreatment
and their expectations. The esthetic result in the perineal
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reconstructed area is acceptable. As the flap is a regional
flap, the skin characteristics match the original skin.

Conclusion

Flap reconstruction for complex perineal and pelvic defects
after oncosurgical excision of anorectal primary or recurrent
tumors is challenging. However, it has definite advantages in
terms of accelerated wound healing and lowers morbidity. An
interdisciplinary approach to planning is essential for success.
The GFF is a robust and reliable adipofasciocutaneous flap.
When used bilaterally, it can reconstruct even large and com-
plex defects. It can be easily and quickly raised, offers accept-
able donor site morbidity, and does not affect the abdominal
wall.
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