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Abstract
Background: Complex soft tissue defects involving the low-
er abdomen, perineum, and groin (LAPG) represent recon-
structive challenges following urologic surgery. Conse-
quently, these often require an interdisciplinary approach 
involving plastic surgery. While pedicled flaps from the low-
er abdomen are a reliable option, previous placement of co-
lostomies and urinary urostomies renders these flap types 
unavailable. Here, the pedicled anterolateral thigh perfora-
tor (ALT) flap represents a reliable pedicled alternative which 
can harvest from the thigh. Materials and Methods: A retro-
spective data analysis of pedicled perforator flaps harvested 
from the thigh to reconstruct soft tissue defects was con-
ducted. Seven patients treated in the urology department 
with soft tissue defects following tumor resection, infection, 
and dehiscence were included. Results: In all patients, the 
ALT flap was utilized successfully to reconstruct soft tissue 
defects up to 450 cm2 in size. All flaps survived. In 1 case, pro-
longed wound healing was observed. All defects were ade-

quately addressed with no recurrence of dehiscence or fis-
tula formation. Conclusions: Pedicled perforator flaps repre-
sent a valid option for the soft tissue reconstruction of the 
lower abdomen and perineum when a pedicled rectus ab-
dominis flap is no longer available. This flap is, therefore, a 
good option in an interdisciplinary approach to soft tissue 
reconstruction, especially following urologic surgery, which 
is predominantly performed in the LAPG region.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Background

Complex, large soft tissue defects resulting from infec-
tion, radiation, or tumor resection of the lower abdomen, 
perineum, and groin (LAPG) region represent a rare chal-
lenge in reconstructive urology [1, 2]. These full-thick-
ness defects mandate expeditious treatment to recon-
struct the functional integrity of the LAPG unit, retain 
organs, and cover neurovascular structures [3, 4]. Soft tis-
sue reconstruction may require an interdisciplinary ap-
proach involving surgical specialties such as plastic sur-
gery [5]. While microvascular tissue transfer has evolved 
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tremendously over the past few decades and has revolu-
tionized soft tissue reconstruction in many areas, the 
LAPG region remains a domain of pedicled flaps, because 
reliable alternatives (such as muscle-based flaps) exist [6–
8]. The vertical rectus abdominis myocutaneous flap is a 
versatile and reliable flap. However, it may not be avail-
able in patients with previous abdominal surgery includ-
ing colostomies and urostomies, as its perfusion through 
the deep inferior epigastric artery is based on the integ-
rity of the muscle [9, 10]. Also, the harvest of a muscle 
results in a loss of function at the donor site. In case of the 
rectus abdominis muscle, laxity of the abdominal wall 
and even hernia formation have been reported [3]. With 
the advent of perforator-based pedicled flaps, the antero-
lateral thigh flap (ALT), which is harvested from the up-
per thigh in close proximity to the LAPG region, has been 
added to the armamentarium of the reconstructive plastic 
surgeon [9]. A perforator-based flap is a fasciocutaneous 
flap based on a vascular pedicle which is elevated by a ret-
rograde intramuscular dissection. Any perforator can 
serve as a vascular pedicle if adequate length can be ob-
tained and the donor site is aesthetically and functionally 

acceptable [11]. Here, the ALT flap is most commonly 
supplied by the musculocutaneous (ca. 85–90%) or sep-
tocutaneous (ca. 10–15%) perforators of the descending 
branch of the lateral circumflex femoral artery (LCFA), 
which can be dissected with ease by an experienced sur-
geon due to consistent anatomy. However, scarce ana-
tomical variations (e.g., transversal branches of the LCFA) 
can exist and should, therefore, be considered during 
planning and the surgical procedure itself [7].

While raising a pedicled perforator flap such as the 
ALT flap is technically significantly more challenging 
than harvesting a muscle flap, patients benefit from a re-
duced donor site morbidity as muscle is spared, which 
results in reduced functional deficits [11]. Additional- 
ly – unlike the vertical rectus abdominis myocutaneous 
flap – the pedicled ALT flap is available in patients with 
previous abdominal surgeries [3, 4, 7]. Since tissue defects 
in reconstructive urology often involve the LAPG region, 
we reviewed our experience with the pedicled ALT flap 
for the reconstruction of these often complex soft tissue 
defects in the present study.

a b c d

Fig. 1. a Preoperative abdominal tissue defect of patient #2 with an 
“open abdomen” situation after multiple revisional laparotomies 
following CCUD (the black arrow points to the umbilical stoma 
with an indwelling foley catheter) due to a devastated bladder out-
let as a complication of radical prostatectomy. After placement of 
a mesh graft and extensive abdominal wound vacuum therapy, suf-
ficient consolidation of the wound margins was achieved for re-
construction. b Intraoperative identification of the perforator ar-
tery. Two anatomic landmarks (black dots: anterior iliac spine and 
lateral patella) are connected with a thought line. Using a Doppler 

probe, the perforator artery is identified at a point halfway between 
the anatomic landmarks on this line (red dot: perforator artery).  
c The ALT flap is rotated into the defect, and the donor site is 
closed. Note the remnant skin defect at the donor site (black ar-
row), which is to be covered with a meshed skin graft. d Result 
4-week postoperatively. The umbilical stoma of the CCUD was not 
compromised by the flap. CCUD, continent cutaneous urinary di-
version; AIS, anterior iliac spine; PAT, patella; PERF, perforator 
artery.
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Materials and Methods

Study Design
A retrospective study was conducted to evaluate the reliability, 

versatility, and reach of the pedicled ALT flap in an interdisciplin-
ary setting. Patients undergoing soft tissue reconstruction with a 
pedicled ALT flap from April 2014 to April 2020 were identified 
by chart review. Only patients initially treated by the department 
of urology which were subsequently referred to the plastic surgery 
service for extensive soft tissue reconstruction were included. Data 
extracted from the patient charts included age, gender, comorbid-
ities, the etiology, location and size of the defect, presence of infec-
tion, presence of synthetic mesh material, size, and location of the 
flap, closure of the donor site, and postoperative complications.

Operative Approach
Flap transfer was planned as soon as the soft tissue defect was 

debrided thoroughly or adequate margins for tumor resection 
were achieved (Fig. 1a, 2a, b). Patients with prior soft tissue surger-
ies at the anterior thigh and vascular surgery in the pelvis did not 
qualify for a perforator flap. The locations of the perforating ves-
sels at the donor site were preoperatively mapped with a handheld 
Doppler probe. A thought line connecting the anterior superior 
iliac spine and the lateral superior pole of the patella was marked 
(Fig. 1b). Around its midpoint within a circle of 3 cm diameter, 
perforators are most commonly encountered. The outline of the 
flap exceeding the size of the defect by 1 cm to all sides was then 
eccentrically placed over the dominant perforator. Intraoperative-
ly, an exploratory incision is placed along the medial side of the 
flap to gain access to the subfascial plane, where the perforator was 
visualized (Fig. 2c). Once deemed adequate to serve as the vascular 
pedicle, reevaluation of the flap outline was performed to confirm 
that the perforator entered the flap at its cranial border. When cen-
tering the flap outline over the perforator, reach of the pedicle is 
reduced. The perforator was then microsurgically dissected under 
loupe magnification in a retrograde fashion through the vastus 
lateralis muscle up to its origin at the descending branch of the 
LCFA. All side branches were clipped or ligated to allow tension-
free mobilization of the pedicle. Once adequate pedicle length was 
confirmed, the flap was transferred into the defect (Fig. 1c, 2d). 
Especially in periumbilical abdominal defects, additional length of 
the pedicle can be gained by tunneling the flap underneath the rec-
tus femoris and sartorius muscle. After inset of the flap, the donor 
site was closed primarily if flap width did not exceed 8 cm; larger 
flaps required a skin graft at the donor site (Fig. 1c). Postopera-

a

c

b

d

Fig. 2. a Initial presentation of sample patient #6 with Fourniers 
gangrene involving the left hemiscrotum and left groin. b Con-
solidated soft tissue defect after hemiscrotectomy and radical de-
bridement/vacuum therapy. Note that the left testis was moved  
to the inguinal region during tissue consolidation (white arrow).  
c Intraoperative appearance of the raised ALT flap. The white ar-
row points at the perforator artery. d Immediate postoperative re-
sult after rotation of the ALT flap into the defect. Before closure, 
the left testis was moved to the lowest possible point (red dot) of 
the defect. Here, after wound consolidation, revisional surgery 
with the creation of a left neoscrotum is planned. ALT, anterolat-
eral thigh perforator.
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tively tension and compression of the vascular pedicle and flap 
were minimized by 5 days of bed rest. During this time, an antibi-
otic prophylaxis is carried out with a 5-day intravenous treatment 
of a third-generation cephalosporin.

Results

The clinical demographics of the patients are present-
ed in Table 1. Seven patients were included in the present 
analysis. Six patients were male, 1 female with an average 
age of 61 years. The etiology of the defects was preceding 
surgery for muscle-invasive urothelial carcinoma in 4 
cases and surgery for prostate carcinoma or dermatofi-
brosarcoma of the left groin in 1 case each. In 1 other case, 
the defect resulted from surgery for Fournier’s gangrene. 
Surgical mesh grafts following preceding surgery were ex-
posed in 3 cases. The size of the defect averaged 243 cm2 
ranging from 84 to 450 cm2. The size of the flap ranged 
from 91 to 450 cm2 (average 273 cm2). The donor site 
could be closed primarily in 3 cases, 4 patients required a 
skin graft. All flaps survived; in 1 case, prolonged healing 
of the tip of the flap occurred. No fistula formation was 

encountered postoperatively (Fig. 1d). All patients ambu-
lated after 5 days of bed rest. No complications at the do-
nor site were noted.

Discussion

Tumor resection, wound dehiscence infection, and 
trauma of the LAPG region may result in extensive, full-
thickness soft tissue defects [5, 12, 13]. This can often be 
the cause of unexpected early mortality [14]. To retain 
abdominal or pelvic organs, the reconstruction of a me-
chanically stable abdominal wall or pelvic floor is manda-
tory [9, 12]. While a reconstruction with a surgical mesh 
and secondary skin grafting of granulation tissue may 
work, common complications are chronic infections 
eventually requiring complete removal of mesh grafts 
[13]. Here, vascularized soft tissue reconstruction with 
pedicled flaps bears advantages with regard to the aes-
thetic result as well as the mechanical integrity of the ab-
dominal wall and pelvis [5, 6]. As only few pedicled flaps 
exist which can be used in this region, large defects some-
times require free tissue transfer [6]. Despite microvascu-

Table 1. Clinical demographics of the patient cohort

Pts
No.

Age, 
years

Gender Location 
of defect

Size of 
defect, 
cm2

Comorbidities Etiology of defect Flap 
size, 
cm2

Exposed 
mesh 
graft

Donor 
site

Complications

1 57 M Abdomen 360 Cigarette smoking Wound dehiscence after 
radical cystoprostatectomy for 
urothelial carcinoma

420 No Primary 
closure

None

2 64 M Abdomen 450 Metabolic 
syndrome, bipolar 
disease

Open abdomen after multiple 
revisional laparotomies 
following radical 
prostatectomy for prostate 
cancer

450 Yes Skin graft None

3 73 M Abdomen 120 Multiple sclerosis Exulcerating urothelial 
carcinoma

160 No Skin graft None

4 65 M Abdomen 200 Hypertension, renal 
insufficiency

Wound dehiscence after 
radical cystoprostatectomy for 
urothelial carcinoma

250 Yes Skin graft Delayed healing 
of the flap tip 
(Clavien-Dindo 
grade I)

5 59 M Left groin 84 Depression, alcohol 
abuse

Dermatofibrosarcoma of the 
groin

91 No Primary 
closure

None

6 37 M Left groin/ 
hemiscrotum

280 Diabetes mellitus, 
cigarette smoking

Fourniers’ gangrene 240 No Primary 
closure

None

7 72 F Abdomen 210 Peripheral vascular 
and coronary artery 
disease

Exulcerating urothelial 
carcinoma

300 Yes Skin graft None
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lar tissue transfer being a safe and reliable option, it adds 
operative time and requires meticulous postoperative 
monitoring in the immediate postoperative phase [7, 15]. 
The pedicled ALT flap allows transfer of a large flap with 
the inclusion of the fascia lata, which not only adequately 
addresses the soft tissue defect but also allows closure of 
the fascial defect with autologous fascia and may obviate 
the need for surgical mesh [7, 9, 16–18]. The results of this 
study add comprehensive evidence regarding safety and 
reliability of the pedicled ALT for large and complex 
LAPG defects in an interdisciplinary setting. All patients 
had multiple surgeries prior to soft tissue reconstruction. 
In such complicated cases, autologous tissue transfer is 
required to address these extensive defects. The rectus ab-
dominis flap is often a reliable and good option for peri-
neal defects unless placement of a colostomy or urostomy 
through the anterior abdominal wall may have jeopar-
dized its perfusion [3, 5]. Concerning this, the pedicled 
ALT flap can be used if the rectus flap is unavailable [9, 
15, 17]. In addition, another advantage of the ALT flap is 
the preservation of functional integrity of the abdominal 
wall [3]. The upper thigh as a donor site is also well ac-
cepted by most patients despite its visibility [7, 10]. Flap 
harvest spares the posterior thigh, gluteal region, or back, 
which should be avoided as a donor site in these often 
nonambulatory or bedridden patients to prevent forma-
tion of pressure sores at the donor site. The ALT flap can 
be harvested up to a size of 35 × 25 cm based on a single 
perforating vessel [11, 15, 17]. No other locally available 
flaps can supply vascularized tissue of this extent. Only 
free flaps such as the latissimus dorsi muscle flap or the 
scapular flap may be harvested in similar dimensions [6]. 
The pedicled ALT flap represents a perforator flap which 
requires meticulous perforator dissection without the 
need for a microvascular anastomosis [10, 11]. In experi-
enced hands, flap harvest is rapid and may be incorpo-
rated in a simultaneous primary tumor resection and soft 
tissue reconstruction procedures [4, 9]. This is advanta-
geous for the patient as it reduces the number of surgeries. 
As a limitation, the reach of the pedicled flap might be 
inadequate for supraumbilical defects [17, 18]. Here, a 
number of technical modifications have been introduced 
to extend the reach of the flap such as tunneling the vas-
cular pedicle under the rectus femoris muscle and the sar-
torius muscle [18]. This has been routinely and safely per-
formed in this study to reach both high abdominal and 
perineal defects. Other options are the eccentric flap plan-
ning with regard to the perforating vessel as well as slight-
ly bending the hip in the initial postoperative period to 
take tension off the pedicled flap [18]. While the first is 

often applied, the latter is not well tolerated by elderly pa-
tients and may complicate postoperative mobilization. A 
major advantage of using pedicled flaps in an interdisci-
plinary setting is that postoperative monitoring of perfu-
sion is simple and does not require highly trained staff 
such as in free tissue transfer [5].

Conclusions

As a general rule for soft tissue defects in operative 
urology, a plastic surgeon should be involved if the defect 
cannot be readily covered with simple skin advancement 
flaps or other commonly used techniques. Here and espe-
cially for the LAPG region, we show that the pedicled 
ALT flap allows expeditious soft tissue reconstruction of 
large and complex soft tissue defects after urologic sur-
gery while sparing the muscular integrity of the abdomi-
nal wall. It, thus, can be safely utilized in an interdisciplin-
ary setting.
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