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Lower abdominal, perineal, and groin (LAPG) reconstruction may be performed in a single stage. Anterolateral thigh (ALT) flaps are pre-
ferred here and taken as fasciocutaneous (ALT-FC), myocutaneous (ALT-MC), or vastus lateralis myocutaneous (VL-MC) flaps. We aim to
present the results of reconstruction from a series of patients and guide flap selection with an algorithmic approach to LAPG reconstruc-
tion that optimizes outcomes and minimizes morbidity. Lower abdomen, groin, perineum, vulva, vagina, scrotum, and bladder wounds
reconstructed in 22 patients using ALT flaps between 2000 and 2013 were retrospectively studied. Five ALT-FC, eight ALT-MC, and nine
VL-MC flaps were performed. All flaps survived. Venous congestion occurred in three VL-MC flaps from mechanical cause. Wound infec-
tion occurred in six cases. Urinary leak occurred in three cases of bladder reconstruction. One patient died from congestive heart failure.
The ALT flap is time tested and dependably addresses most LAPG defects; flap variations are suited for niche defects. We propose a
novel algorithm to guide reconstructive decision-making. VC 2014 Wiley Periodicals, Inc. Microsurgery 36:104–114, 2016.

Lower abdominal, perineal, and groin (LAPG) soft tissue

defects pose a reconstructive challenge. The plastic sur-

geon may be confronted by infection, persistent sinuses,

fistulae, irradiated tissue, involvement of surrounding

organs, and overall poor patient health.1–6 Successful

LAPG reconstruction will protect internal organs, such as

the bladder and intestine, and allow for core strength,

fertility, urination, and defecation.7,8 At one time, all

such wounds were treated with dressing changes with or

without late reconstruction, but primary fascial closure

has become today’s standard.9 The ideal reconstruction is

aesthetic and functional, and may not be achieved easily.

Fortunately, the surgical armamentarium is rich with

options from secondary healing to free tissue transfer.

When a plastic surgeon is called to reconstruct an exten-

sive LAPG defect, pedicled flaps are generally

favored.8,10,11

Descriptions of LAPG reconstruction using abdomi-

nal, thigh, and gluteal tissue are widely available.12–16

More recently, a flow-through anterolateral thigh flap

(ALT) for sacrectomy reconstruction17 and pedicled

superficial femoral artery perforator flap18 and have been

described. Perforator flaps are gaining popularity. Though

technically demanding, they confer decreased donor site

morbidity and increased pedicle length.19–21 Because of

this, widespread adoption of perforator flaps put into

question whether fasciocutaneous and myocutaneous flaps

are pass�e.22 However, there was no answer in the litera-

ture. In our practice, we generally rely on pedicled ALT

flaps for the management of LAPG defects.

The lateral circumflex femoral artery is sizeable with

a wide arc of rotation. Flaps based on this pedicle can

extend to 8 cm above the umbilicus, the posterior supe-

rior iliac spine, ipsilateral groin, perineum, anus, contra-

lateral groin, lower abdomen, and ipsilateral trochanter.23

ALT flaps may contain muscle, fascia, skin, and any

combination of these. Cosmetic and functional deficits in

the ALT region after tissue transfer are generally well

tolerated.23–29 All these characteristics make the pedicled

ALT flap ideal for lower abdominal, groin, and pelvic

floor reconstruction.30,31

An algorithm for flap selection in LAPG reconstruc-

tion does not exist in the literature. In this report, we

aim to present the results of reconstruction from a series

of patients and guide flap selection with an algorithmic

approach to LAPG reconstruction that optimizes out-

comes and minimizes morbidity.

PATIENTS AND METHODS

Between April 2000 and September 2013, pedicled

flaps harvested from the ALT region were used for com-

plex LAPG reconstruction at Chang Gung Memorial

Hospital. Procedures followed were in accord with the

Helsinki Declaration of 1975. 22 consecutive LAPG

defects in 22 patients were reconstructed with ALT flaps

(Table 1). Twelve men and ten women with an average

age of 44.9 years (range: 16–72) were studied. Etiology

included infection (n 5 11), high energy trauma (n 5 7),

and tumor ablation (n 5 2). Lesions were located in the

Department of Plastic and Reconstructive Surgery, Chang Gung Memorial
Hospital, Chang Gung Medical College and Chang Gung University, Taipei,
Taiwan

*Correspondence to: Cheng-Hung Lin, M.D., Associate Professor, Depart-
ment of Plastic and Reconstructive Surgery, Chang Gung Memorial Hospital,
Chang Gung University, 5, Fu-Hsing St. Kuei-Shan, Taoyuan, Taiwan. E-mail:
lukechlin@gmail.com

Received 31 July 2014; Revision accepted 25 October 2014; Accepted 7
November 2014

Published online 8 December 2014 in Wiley Online Library
(wileyonlinelibrary.com). DOI: 10.1002/micr.22354

� 2014 Wiley Periodicals, Inc.



T
a
b

le
1
.

P
a
ti
e
n
ts

’
In

fo
rm

a
ti
o
n

A
g
e
/s

e
x

C
a
u
s
e

o
f

d
e
fe

c
t

A
s
s
o
c
ia

te
d

in
ju

ry

W
o
u
n
d

lo
c
a
ti
o
n

F
u
ll

th
ic

k
n
e
s
s

D
e
fe

c
t

s
iz

e
(c

m
)

F
la

p

s
iz

e
(c

m
)

T
y
p
e

o
f

fl
a
p

D
o
n
o
r

s
it
e

C
o
m

p
lic

a
ti
o
n
s

A
d
d
it
io

n
a
l

s
u
rg

e
ry

E
ve

n
tu

a
l

o
u
tc

o
m

e

1
6
/M

M
V

A
C

o
lo

n
ic

p
e
rf

o
ra

ti
o
n

L
o
w

e
r

a
b
d
o
m

e
n

Y
3
0

3
3
0

3
0

3
1
2

V
L
-M

C
S

T
S

G
W

o
u
n
d

in
fe

c
tio

n

S
e
ri
a
l

d
e
b
ri
d
e
m

e
n
t

S
u
c
ce

s
s

5
1
/F

M
V

A
S

m
a
ll

b
o
w

e
l
p
e
rf

o
ra

tio
n

L
o
w

e
r

a
b
d
o
m

e
n

N
1
5

3
7

1
7

3
8

A
LT

-M
C

C
lo

s
u
re

S
u
c
ce

s
s

F
e
m

.
a
rt

e
ry

a
n
d

ve
in

ru
p
tu

re

5
4
/M

M
V

A
R

e
c
ta

l
p
e
rf

o
ra

ti
o
n

L
o
w

e
r

a
b
d
o
m

e
n

Y
2
0

3
6

2
2

3
8

V
L
-M

C
C

lo
s
u
re

V
e
n
o
u
s

c
o
n
g
e
s
ti
o
n

E
va

c
u
a
te

h
e
m

a
to

m
a

S
u
c
ce

s
s

B
la

d
d
e
r

ru
p
tu

re
U

ri
n
e

le
a
k

B
la

d
d
e
r

re
v
is

io
n

3
2

S
e
lf
-v

o
id

in
g

3
2
/M

M
V

A
R

e
c
ta

l
p
e
rf

o
ra

ti
o
n

G
ro

in
Y

3
0

3
2
0

2
6

3
1
4

V
L
-M

C
S

T
S

G
U

ri
n
e

le
a
k

B
la

d
d
e
r

re
v
is

io
n

U
re

th
ra

l
s
tr

ic
tu

re

2
4
/F

M
V

A
V

a
g
in

a
N

1
5

3
5

1
5

3
5

A
LT

-F
C

C
lo

s
u
re

E
x
p
ir
e
d
—

h
e
a
rt

fa
ilu

re

6
2
/F

N
S

T
I

G
ro

in
N

3
0

3
8

2
8

3
9

A
LT

-M
C

S
T

S
G

S
u
c
ce

s
s

2
7
/F

M
V

A
B

la
d
d
e
r

ru
p
tu

re
G

ro
in

Y
3
2

3
2
0

3
4

3
1
6

V
L
-M

C
S

T
S

G
V

e
n
o
u
s

c
o
n
g
e
s
ti
o
n

P
e
d
ic

le
to

rs
io

n

re
le

a
se

S
u
c
ce

s
s

R
e
c
ta

l
p
e
rf

o
ra

ti
o
n

P
e
ri
n
e
u
m

U
ri
n
e

le
a
k

B
la

d
d
e
r

re
v
is

io
n

3
5

S
e
lf
-v

o
id

in
g

5
7
/M

N
S

T
I

S
c
ro

tu
m

N
8

3
6

1
5

3
8

A
LT

-M
C

C
lo

s
u
re

W
o
u
n
d

in
fe

c
tio

n

D
e
b
ri
d
e
m

e
n
t

S
u
c
ce

s
s

4
6
/F

N
S

T
I

F
e
m

o
ra

l
n
e
rv

e
e
x
p
o
s
e
d

L
o
w

e
r

a
b
d
o
m

e
n

N
2
0

3
1
5

2
0

3
1
5

A
LT

-M
C

S
T

S
G

W
o
u
n
d

in
fe

c
ti
o
n

D
e
b
ri
d
e
m

e
n
t

S
u
c
ce

s
s

E
C

fi
s
tu

la

5
5
/M

N
S

T
I

G
ro

in
N

2
5

3
1
5

2
0

3
1
0

A
LT

-M
C

C
lo

s
u
re

S
u
c
ce

s
s

S
c
ro

tu
m

P
e
ri
n
e
u
m

2
4
/M

C
ru

s
h

in
ju

ry

R
e
c
ta

l
p
e
rf

o
ra

ti
o
n

L
o
w

e
r

a
b
d
o
m

e
n

Y
A

:
7

3
6

3
9

3
1
0

V
L
-M

C
C

lo
s
u
re

W
o
u
n
d

in
fe

c
tio

n

S
e
ri
a
l

d
e
b
ri
d
e
m

e
n
t

S
u
c
ce

s
s

U
re

th
ra

l
in

ju
ry

P
e
ri
n
e
u
m

P
:

6
3

6
2

s
k
in

p
a
d
d
le

s

C
y
s
to

to
m

y

6
3
/F

E
C

fi
st

u
la

In
tr

a
a
b
d
o
m

in
a
l

a
b
sc

e
s
s

L
o
w

e
r

a
b
d
o
m

e
n

Y
2
4

3
1
0

2
4

3
1
0

V
L
-M

C
C

lo
s
u
re

S
u
c
ce

s
s

R
a
d
ia

ti
o
n

e
n
te

ro
c
o
lit

is

7
2
/F

C
ru

s
h

in
ju

ry
P

e
lv

ic
fr

a
ct

u
re

G
ro

in
N

1
0

3
6

1
0

3
6

A
LT

-F
C

C
lo

s
u
re

S
u
c
ce

s
s

7
2
/M

N
S

T
I

S
c
ro

tu
m

N
1
2

3
6

1
2

3
8

A
LT

-M
C

C
lo

s
u
re

S
u
c
ce

s
s

P
e
ri
n
e
u
m

C
lo

s
u
re

4
1
/M

N
S

T
I

G
ro

in
N

2
2

3
6

2
2

3
6

V
L
-M

C
C

lo
s
u
re

S
u
c
ce

s
s

6
1
/F

N
S

T
I

G
ro

in
Y

2
6

3
1
1

3
0

3
1
1

V
L
-M

C
C

lo
s
u
re

V
e
n
o
u
s

c
o
n
g
e
s
ti
o
n

S
e
ri
a
l

d
e
b
ri
d
e
m

e
n
t/

S
T

S
G

S
u
c
ce

s
s

3
5
/F

P
a
g
e
t’s

d
is

e
a
s
e

P
e
ri
n
e
u
m

N
2
0

3
2
0

2
4

3
6

A
LT

-F
C

S
h
o
e
la

c
e

S
u
c
ce

s
s

4
0
/M

N
S

T
I

S
c
ro

tu
m

N
1
6

3
1
0

1
6

3
1
0

A
LT

-M
C

C
lo

s
u
re

W
o
u
n
d

in
fe

c
ti
o
n

S
e
ri
a
l
d
e
b
ri
d
e
m

e
n
t

S
u
c
ce

s
s

3
5
/M

N
S

T
I

G
ro

in
N

2
1

3
8

2
1

3
8

A
LT

-M
C

C
lo

s
u
re

S
u
c
ce

s
s

6
0
/M

N
S

T
I

S
c
ro

tu
m

N
2
5

3
1
1

2
5

3
1
1

A
LT

-M
C

C
lo

s
u
re

W
o
u
n
d

in
fe

c
ti
o
n

S
e
ri
a
l
d
e
b
ri
d
e
m

e
n
t

S
u
c
ce

s
s

3
2
/F

M
V

A
P

e
lv

ic
fr

a
ct

u
re

P
e
ri
n
e
u
m

Y
2
5

3
1
3

2
5

3
1
3

V
L
-M

C
S

T
S

G
W

o
u
n
d

d
e
h
is

c
e
n
c
e

W
o
u
n
d

re
v
is

io
n

S
u
c
ce

s
s

2
8
/F

D
e
s
m

o
id

tu
m

o
r

L
o
w

e
r

a
b
d
o
m

e
n

Y
A

:
1
4

3
7

1
6

3
7

A
LT

-F
C

C
lo

s
u
re

A
rt

e
ri
a
l

in
s
u
ffi

c
ie

n
cy

A
d
ve

n
ti
tie

c
to

m
y

S
u
c
ce

s
s

F
:

1
8

3
1
5

S
u
c
ce

s
s

N
S

T
I:

n
e
c
ro

ti
z
in

g
s
o
ft

ti
s
s
u
e

in
fe

c
ti
o
n
,

M
V

A
:

m
o
to

r
ve

h
ic

le
a
c
c
id

e
n
t,

E
C

:
e
n
te

ro
c
u
ta

n
e
o
u
s
,

S
T

S
G

:
s
p
lit

-t
h
ic

k
n
e
s
s

s
k
in

g
ra

ft
,

A
:

a
b
d
o
m

in
a
l,

P
:

p
e
ri
n

e
a
l,

F
:

fa
s
c
ia

.



lower abdomen, groin, perineum, vulva, vagina, scrotum,

and bladder. The defects measured 8–32 cm long 3 6–

30 cm wide.

SURGICAL TECHNIQUE

Elevation of all flaps was performed in the standard

fashion, beginning with pedicle identification through the

medial incision and traveling proximally.23–25,31–34 When

possible, flaps were transferred under a submuscular tun-

nel beneath the rectus femoris and sartorius, which might

provide 2–3 cm of added pedicle length.

Lower Abdominal Defects

The algorithm is shown in Figure 1. It depicts the

steps we followed when confronting LAPG reconstructive

challenges and was followed for all patients in this

series. Appropriate use of the algorithm entails an accu-

rate preoperative assessment of patient history, concomi-

tant disease, and extent of the soft tissue defect. After

the patients and their wounds stabilized, they were candi-

dates for reconstruction. Wounds of the lower abdomen

were approached differently than those of the groin and

perineum. For abdominal defects, the first consideration

was whether the defect was full-thickness; that is to say,

whether the viscera was exposed.

If the answer was yes, then the quality of the sur-

rounding tissue and wound environment was considered.

A hostile wound bed warranted bulky, obliterative, vas-

cular tissue as was provided by a VL-MC flap (Fig. 2).

Conversely, a postextirpative or simple traumatic defect

that was not in a hostile environment was managed with

an ALT-FC flap, sometimes using the fascia to repair the

abdominal wall defect in a tension-free fashion. If the

lower abdominal defect was partial thickness without

exposed bowel, the quality and hostility of the wound

bed was considered, as well as prosthetic material that

may be present. Compromised tissue or dysvascular tis-

sue or exposed prosthetic material that could not be

removed warranted coverage with healthy vascular tissue.

In both situations we used the ALT-MC flap (Fig. 3). In

clean and healthy partial thickness wounds not prone to

Figure 1. Algorithm for reconstruction.
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breakdown, the ALT-FC was preferred, minimizing mor-

bidity, and unwieldy and unnecessary bulk.

Perineal and Groin Defects

The first consideration in the management of defects

of the perineum and groin was whether pelvic support

structures were involved. Conditions associated with loss

of pelvic support, a hostile wound bed, and high-output

lesions (i.e., urinary leak, enteric fistula) were managed

with bulky, vascular tissue. If the defect was not full

thickness, a less bulky alternative was used. However, in

the setting of a compromised wound bed, exposed ves-

sels, or prosthetic material, a conservative amount of

muscle was recruited as an ALT-MC flap. When critical

structures were not exposed, such as after tumor ablation

or trauma, an ALT-FC flap was chosen. Pliable and

Figure 2. A: A hostile wound bed following radical excision and radiation therapy for cervical cancer with exposed bowel. B: The defect

was treated with a VL-MC flap with a single skin paddle.

Figure 3. Necrotizing fasciitis defect of the lower abdomen. A: Despite serial debridement, the poorly vascularized wound necessitated

coverage. Challenges included an ostomy site at the 12-o’clock position and femoral nerve exposure. B: The ALT-MC flap was chosen for

reconstruction to obliterate the dead space and provide dependable femoral nerve coverage. C: Two weeks later, the wound healed well.

LAPG Reconstruction Algorithm 107

Microsurgery DOI 10.1002/micr



wieldy, the ALT-FC was also the preferred flap for geni-

tal reconstruction (Fig. 4).

RESULTS

The defects were reconstructed with a pedicled ALT-

FC flap in five cases, ALT-MC flap in eight cases, and

VL-MC flap in nine cases. The dimensions of flaps

ranged from 10 to 39 cm long 3 5–16 cm wide. All

flaps survived and served their purpose with a minimum

follow-up of 6 months (range 6 months–3 years) in

patients who survived the perioperative period. One

patient succumbed in the perioperative period to conges-

tive heart failure that was not attributable to the index

operation. Venous congestion was observed in three VL-

MC flaps (33.3%): two were attributed to hematoma for-

mation, and one to pedicle torsion. The hematomas

formed in the setting of penrose and closed suction

drains, and required takeback and washout without an

identifiable source. The kinked pedicle responded to re-

expoloration and repositioning, and there was no need

for additional revision and all three healed well. Wound

infection was observed in six high-risk cases (27.3%),

five of which were treated with myocutaneous flaps.

Three of the six cases were for Fournier’s gangrene

defects that resolved with additional surgical debride-

ment. Two had colorectal perforations as associated inju-

ries, and one had a pre-existing enteroatmospheric fistula.

All infected wounds ultimately healed with debridement,

when indicated, and antibiosis. All three cases involving

bladder wall reconstruction had some degree of urinary

leak; spontaneous voiding was ultimately achieved in two

patients after revisionary bladder wall repair.

CASE REPORTS

Case 1

A 28-year-old woman had a right lower quadrant des-

moid tumor removed with wide local resection. The

resultant full-thickness defect measured 14 3 7 cm at the

level of skin and 18 3 15 cm at the level of fascia. The

wound bed was nonirradiated and nonhostile. A 16 3

7 cm right-sided fasciocutaneous ALT was harvested

with a large fascia lata component and the donor site

was closed primarily (Fig. 5A). Contralateral separation

of components was not performed and the flap was inset

Figure 4. A: Bilateral pubic ramus fracture with perineal crush injury and total vaginal defect. B: A neovagina was crafted from a thin ped-

icled ALT-FC flap. C: It was easily folded and inset.

108 Zelken et al.
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with permanent sutures (Fig. 5B). Immediately after sur-

gery, arterial insufficiency was noted, and the patient was

taken back for exploration where arteriospasm was

observed. Adventitiectomy and re-inset led to complete

flap survival and no bulge was seen at 6 month follow

up (Fig. 5C).

Case 2

A 35-year-old male patient suffered from traffic acci-

dent injury that resulted in an open pelvic fracture and a

through-and-through soft tissue defect including a 7 3

6 cm suprapubic wound and 6 3 6 cm perineal wound

(Figs. 6A and 6B). There was exposed internal hardware.

After the patient stabilized, a single 39 3 10 cm vastus

lateralis myocutaneous flap with two skin paddles was

designed to close both wounds and obliterate the dead

space (Figs. 6C and 6D). The proximal skin paddle was

used to close the suprapubic wound while the distal skin

paddle was used to close the perineal wound. The

remaining bulk obliterated the dead space and insulated

the deep hardware. Early in the postoperative course a

hematoma formed requiring operative drainage; the flap

survived. At 12 months follow-up, the wounds were

healed without further incident (Figs. 6E and 6F).

Case 3

A thin 55-year-old male diabetic and alcoholic was

diagnosed with Fournier’s gangrene of his perineum and

scrotum (Fig. 7A). The infection was managed with

broad-spectrum antibiotics and serial debridement, and

the patient was then referred to our clinic for consulta-

tion after he and his wound stabilized. On presentation,

the patient had a 20 3 10 cm complex perineoscrotal

wound close to the anus. He was not fecally diverted. A

20 3 10 cm ALT-MC flap was harvested for wound cov-

erage and scrotal reconstruction, with the muscle cuff

being used to line the complex topography of the perni-

neal region and the thin fasciocutaneous component to

reconstruct the scrotum. The flap survived without any

complication, and follow-up at 2.5 months revealed good

cosmesis (Fig. 7B).

DISCUSSION

The free ALT described by Song has become widely

popular.31,32 Its pedicled analog is a dependable work-

horse for LAPG reconstruction.26,27,30 Advantages of the

pedicled ALT flap include long reach, ease of dissection,

and potential for sensory reinnervation (though we did

not routinely do this).28,35 Additionally, donor tissue

tends to be uninvolved with infected and irradiated

patients and no microsurgical technique is required in the

reconstruction.36 Although many strategies designed to

address perineal defects including medial37 and posterior

thigh and gluteal flaps,38–42 pudendal thigh flaps,43 mus-

culocutaneous gracilis flaps,44,45 and abdominal-based

flaps46,47 exist, these alternatives either require position

change, cannot provide necessary bulk, or further

Figure 5. Case 1. A: Full-thickness defect and ALT-FC flap design. B: A large fascia lata component was included and inset using perma-

nent sutures. C: Postoperative CT revealed excellent integration of the fascia component into the native abdominal wall (arrows). No bulge

or hernia was noted 6 months after surgery.
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Figure 6. Case 2. Lower abdominal and perineal full thickness defects (upper left, upper middle) was managed using a VL-MC with two

skin paddles (bottom left). The large flap was used to obliterate dead space and easily inset (lower middle). One year later, the lower

abdominal (upper right) and perineal (lower right) wounds healed completely and without hernia.

Figure 7. Case 3. A: Defect following Fournier’s gangrene debridement. For perineal defects near the contamination-prone anus, a con-

servative amount of muscle was recruited as a barrier. The ALT-MC flap was used, as the small muscle component protected perforators

and resurfaced irregular wound beds with ease. B: The result at 3 months.
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challenge otherwise compromised abdominal domain.

Perhaps more importantly, we lack the vast collective

experience that we have with ALT flap harvest to include

these alternatives in an algorithm that has worked so

well for us.

We consider “ALT flap” to be an umbrella term. At

this institution, flaps from the ALT region are further

described as: ALT fasciocutaneous (ALT-FC), ALT myo-

cutaneous (ALT-MC), and vastus lateralis myocutaneous

(VL-MC) flaps.32–34,48 Although similar in composition,

the ALT-MC and VL-MC flaps have distinct characteris-

tics. The ALT-MC is primarily fasciocutaneous and car-

ries a traditional single skin paddle with an en bloc or

chimeric muscle component. The VL-MC is a pedicled

VL muscle flap with attached skin paddle(s) based on

perforating blood vessels.

The skeleton of this algorithm first considers patient

stability, then control of infection, and then presence of

musculoskeletal compromise. This first tier determines

candidacy for surgery and establishes operative goals.

Successful reconstruction of full-thickness abdominal

wall defects must reestablish structural integrity and pro-

tective function.49 Composite autologous flaps including

fascia are ideal for full thickness reconstruction. This

contributes to tension-free repair and minimizes risk of

recurrent hernia, infection, wound complications, and

prolonged hospital stay.50,51 The next tier of the decision

tree accounts for wound condition, location, involved

structures and results in a flap choice. The chosen flap

should optimize outcomes while minimizing donor site

morbidity and unnecessary bulk.

Rohrich et al deemed the VL-MC flap superior to

other regional muscular and myocutaneous flaps for ped-

icle length, skin paddle size, and donor site morbidity

for reconstructing composite LAPG defects.52 We too

prefer the VL-MC flap for full thickness lower abdomi-

nal wall defects associated with high output lesions,

such as enterocutaneous fistula and bladder injury. In

these cases, the muscle bulk can be positioned to fit into

the abdominal cavity. For other full-thickness lower

abdominal wall defects, such as those following extirpa-

tive surgery, the ALT-FC flap is adequate. In such cases,

the vascular fascial component will promote abdominal

wall integrity and prevent hernia recurrence without the

need for acellular dermal matrices or prosthetic

mesh.53,54 Partial-thickness lower abdominal wall defects

associated with compromised (irradiated, infected, dys-

vascular) tissue, or exposed mesh, are well served by an

ALT-MC flap. Such conditions benefit from hearty mus-

cle, but do not warrant the additional bulk and donor

site morbidity of a VL-MC flap. Partial-thickness defects

surrounded by relatively healthy tissue, such as follow-

ing extirpative surgery, should be reconstructed with an

ALT-FC flap.

Extirpative surgery, infection, and trauma are common

sources of perineal and groin defects. As above, myocuta-

neous flaps are preferred for full thickness defects to oblit-

erate dead space, prevent visceral eventration, allow for

tension-free pelvic floor and skin closure, and minimize

chemoradiotherapy-related morbidity.10,55–59 Urogenital

structures differentiate the approach to this region with

lower abdominal wall defects. When involved, coverage

of vital organs like the major vessels and prostheses is

imperative. The authors prefer the ALT-MC to local

options, such as the pudendal flap because wounds tend to

be irregular and the muscle nicely obliterates three-

dimensional defects.60 Additionally, these wounds often

result from necrotizing soft tissue infection and the muscle

provides excellent blood supply.

The authors prefer the ALT-FC flap for vaginal and

external genital reconstruction. Because the ALT-FC is

least bulky, it is particularly handy for reconstruction of

these structures. Known disadvantages include hair distri-

bution and color mismatch.61,62 Still, the ALT-FC flap

does not require microsurgical instrumentation, unlike the

widely utilized free radial forearm flap.63 The bulk of the

ALT-FC flap is thin in many Asians, and can be further

thinned, allowing for excellent cosmesis and pliabil-

ity.62,63 Finally, functional and aesthetically satisfactory

reconstruction has been achieved without unsightly and

stigmatic forearm scarring.35,62,63

Reconstruction with local skin flaps should not be

attempted until there is complete resolution of disease,

and this may take 3–6 months. Pedicled ALT-MC flaps

can be inset sooner because of a richer blood supply and

tension-free repair.61,64 More importantly, local options

would have been insufficient for coverage of the expan-

sive defects described in this article. Regional options

including the tensor fascia lata myocutaneous and gracilis

flap are associated with short pedicles, less versatility of

flap inset, and undesirable dog ears.44,45,65 The ALT-MC

flap has the advantage of a long pedicle, versatile flap

composition, acceptable cosmesis at the donor site, and

tolerable donor site morbidity.

Many advocate the VRAM flap for its reliable blood

supply and well-tolerated donor site morbidity in pelvic

reconstruction.66–70 This is not the authors’ preference.

The VL-MC flap has several important advantages over

the VRAM. It is larger than the rectus abdominis and

bilateral harvest is possible without undue morbidity.

Large double skin paddles can be designed to achieve

closure of more than one defect. Moreover, VL-MC har-

vest may be safer than the VRAM especially when sto-

mas exist, as they often do. VRAM flaps recruit tissue

from abdominal domain that may already be compro-

mised by the disease process. Finally, functional VL-MC

donor site morbidity, as for the VRAM, is well

tolerated.56,71,72
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Following bladder injury, we routinely excise a patch

of deep vastus fascia from the VL-MC flap to allow uro-

thelium to grow over the raw surface of muscle belly.

We observed a urinary leak in three of three patients

treated with the VL-MC, and the leak was solved with

revisionary surgery in two. The complications may be

attributable to injured adjacent bladder tissue and periop-

erative inflammation. We lack sufficient data to compare

our leak rate with alternative strategies. This is a weak-

ness of our study. Regardless, minimization of this com-

plication may be accomplished with bladder

decompression and a watertight repair when possible.72

In other regions of the body, such as the sacrum, out-

comes are statistically similar regardless of flap composi-

tion.73,74 It is conceivable that a fasciocutaneous flap

would be equally efficacious in all defects we encounter,

minimizing donor site morbidity in all comers. Because

microsurgical technique is obviated in pedicled flap

reconstruction, we neglected to collect patient parameters

including BMI, injury severity score (ISS), smoking his-

tory, and time from injury/surgery to reconstruction. The

lack of this data may be justified by a tendency toward

lower BMI in this Asian population, and the fact that the

only vascular compromise witnessed was attributable to a

reversible mechanical cause and not patient disease.

We observed an appreciable rate of complications

and reoperation in our series. We do not have sufficient

data to compare our outcomes to other strategies.

Although other series exist, we cannot compare out-

comes, such as infection, flap failure, and reoperation

rate due to the myriad etiologies, qualities, and comor-

bidities we encountered. The algorithm described herein

is founded on years of ALT flap harvest experience and

conventional wisdom and ultimately led to success in

every case except one where the patient succumbed to

cardiac failure. It is designed to serve as a guide for

management of lower trunk and pelvic soft tissue injury

using a single flap that is time-proven and easy to raise.

Our series did not address the influence of timing, anti-

biosis, and postoperative management on outcome. We

also did not have pedicle length information and defect-

to-donor site distances. Despite these shortcomings, our

experience does elucidate the importance of meticulous

pedicle positioning, hemostasis, and multidisciplinary

management of gastrointestinal and genitourinary

disease.

The greatest strength is that this algorithm is founded

on state-of-the-art principles in reconstructive surgery. It

has been proven at this hospital and provides a system-

atic and logical approach to maximizing patient outcomes

and minimizing donor site morbidity. It does not, how-

ever, address intricacies in the pattern and layout of free

flaps. This is the art of surgery that cannot be guided by

a mere algorithm.

CONCLUSION

Our algorithm exploits the unique biologic and

mechanical characteristics of three variants of pedicled

flaps from the ALT region for the reconstruction of dif-

ferent kinds of defects. We offer a reproducible and sys-

tematic guide based on extensive experience with the

ALT that has served us well at this institution and ulti-

mately led to success. The authors suggest that surgeons

refine their concept of the ALT flap and use this algo-

rithm as a guide in the reconstruction of LAPG defects.
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