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Safety of Elevation from Superficial Fascial Plane versus Traditional
Deep Fascial Plane for Flap Elevation in a Porcine Model

Jungheum Park, Seongwon Lee, Daegu Son

Department of Plastic and Reconstructive Surgery, Institute for Medical Science, Keimyung University School of Medicine, Daegu,
Korea

Purpose: In a random fasciocutaneous flap, deep fascia was thought to play an essential role. However, studies have re-
ported that the superficial fascial plane could be elevated safely in fasciocutaneous flaps. We studied a porcine model to
evaluate whether a random fasciocutaneous flap could be elevated by the superficial fascial plane in a hemodynamically
safe manner.

Methods: A total of sixteen 3x9 ¢cm proximal-based dorsal flank fasciocutaneous flaps were elevated by different planes:
above the superficial fascial plane, below the superficial fascial plane and below the deep fascial plane. Distal flap necro-
sis and microangiography of each flap and histologic examination were evaluated.

Results: Distal flap necrosis was not significantly different among the various elevated planes. Microangiography showed
that the suprafascial plexus of the superficial fascia was the most frequent dominant blood supply in a random fasciocuta-
neous flap. Biopsy also showed that the dominant vessels were located in the suprafascial layer of the superficial fascia.
Conclusion: The suprafascial plexus of the superficial fascia was the most frequently dominant blood supply in a random
fasciocutaneous flap regardless of flap elevation plane. Therefore, the superficial fascia plane could be elevated safely in
random fasciocutaneous flaps. In addition, even if without superficial fascia, fasciocutaneous flap can be elevated safely
with inclusion of suprafascial plexus of the superficial fascia and this plane could be used as a flap debulking plane.
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INTRODUCTION was first introduced by Bakamjian et al."* in 1965 and
1967. He identified the importance of the arteries that run
In performing flap surgery, inclusion of the deep fascia laterally in deep fascia and advised inclusion of the deep
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fascia within the flap. In 1981, Pontén’ described the fas-
ciocutaneous flap as a distinct entity. He discovered that
fasciocutaneous flaps could be used with confidence to
cover exposed bone and tendons as well as to close large
skin defects. Subsequently, the inclusion of deep fascia
in fasciocutaneous flaps has been practiced by many
surgeons; to date, fasciocutaneous flaps have been used
globally in reconstructive surgery”.

Because of elevation of the flap at the deep fascia
plane, fasciocutaneous flaps have many advantages. Dis-
section of the flap is very simple and no experience or
deliberation is required. The fascia is readily freed from
the underlying muscle. Since the underlying muscle is
left intact, there is no question regarding functional im-
pairment, an important consideration when myocutane-
ous or muscle flaps are used. Moreover, in the absence of
muscle, the flaps are far less bulky, and transposition of a
fasciocutaneous flap is considerably easier than transpo-
sition of a myocutaneous flap.

The vascular concept of the fasciocutaneous flap states
that the fasciocutaneous system consists of vessels aris-
ing from along the fibrous septa between muscle bellies
and muscle compartments. The vessels then spread out
at the level of the deep fascia, both above and below, to
form arterial plexuses that in turn send branches to the
skin’. Therefore, deep fascia was believed to be the main
source of a blood supply of the flap and it was essential
to include the deep fascia.

However, the actual blood supply of random fasciocu-
taneous flaps is not yet fully understood. Moreover, when
fasciocutaneous flaps remain thick, additional debulking
procedures are essential to achieve aesthetic reconstruc-
tions. New rising perforator concept made the superficial
fascia plane as a new approach of elevation plane. This
new plane was considered hemodynamically reliable
compared to the deep fascial plane. It was shown in clini-
cal settings that this new plane was able to obtain a thin
flap, achieving good functional and aesthetic outcomes’
with reliable perfusion due to indirect linking vessels and
choke vessels”. Many surgeons also do debulking proce-
dures at this plane with confidence of hemodynamically
safety”.
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Therefore, we designed an animal experiment for
evaluate the safety of superficial fascial flaps and to de-
termine the actual arterial organization of random fascio-
cutaneous flaps.

MATERIALS AND METHODS
1. Fasciocutaneous flap models

Experimental ethics board approval was obtained
from the Keimyung University School of Medicine In-
stitutional Animal Care and Use Committee (approval
no. KM-2013-16). The experimental animals were two
female Micropig® (Medikinetics, Pyeongtaek, Korea)
weighing approximately 30 kg at 10 months old. The
feeding of the pigs was restricted to 400 g of standard-
ized gamma-irradiated feed and 3 L of water per day
for growth control’. Under intravenous anesthesia using
tiletamine-zolazepam (Zoletil®; Virbac, Carros, France)
and xylazine hydrochloride (Rompun®; Bayer, Leverku-
sen, Germany), we elevated a total of sixteen 3xX9 cm
proximally based dorsal flank random fasciocutaneous
flaps on the back of the pigs. To avoid perforator-rich
zones such as the thoracodorsal artery perforators and the
deep circumplex iliac artery perforators'’, the flap was
only made between the inferior border of the scapula and
the posterior superior iliac spine. Each flap was designed
as long and slender for prediction of distal flap necrosis.
To minimize interference among the flaps, we gave verti-
cally 8 cm, horizontally 6 cm gaps between the flaps (Fig.
1). The flap elevation plane was laid out in three groups;
above superficial fascial plane (AS), below superficial
fascial plane (BS), and deep fascial plane (D).

In group AS, the flap was elevated just above the su-
perficial fascial plane with inclusion of suprafascial plex-
us of the superficial fascia. Care was taken not to damage
the suprafascial plexus of the superficial fascia. In group
BS, the flap was elevated deep to the superficial fascial
plane with inclusion of subfascial plexus of the superfi-
cial fascia. Care was taken not to damage the subfascial
plexus of the superficial fascia. In group D, the flap was
elevated deep to the deep fascial plane (Fig. 2).
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Fig. 1. (A) A total of eight 3x9 cm proximally based dorsal flank random fasciocutaneous flaps were made on the back of each
Micropig® (Medikinetics, Korea). 1-cm full-thickness skin and soft tissue defects around the flap margins to prevent the vascular
inosculation from adjacent normal skin. (B) Flap locations on the back of Micropigs” (Medikinetics, Korea). The flap elevation
planes were selected by random pattern. BS: below superficial fascial plane, AS: above superficial fascial plane, D: deep fascial

plane.

Fig. 2. (A) Skin and subcutaneous layers of Micropig” (Medikinetics, Korea). Superficial fascia (black arrow) was dominant and
it divided the superficial and deep fat layers. Deep fascia (red arrow) lay just above the muscle. (B) The flap was elevated just
above the superficial fascia. (C) The flap was elevated below the superficial fascia. (D) The flap was elevated below the deep
fascia. AS: above superficial fascial plane, BS: below superficial fascial plane, D: deep fascial plane.

We created 6 AS, 5 BS, and 5 D groups by random
selection. To evaluate the difference of flap survival ac-
cording to flap elevation planes, all other blood supplies
to the flap except the pedicle were blocked. First, we
placed a medical silicone sheet, Silastic® (Dow Corn-
ing, Midland, MI, USA) between the flap and flap bed
to prevent plasma imbibition from the flap bed (Fig. 3)".
Second, we made 1-cm full-thickness skin and soft tissue
defects at the flap margins to prevent vascular inoscula-
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tion from adjacent normal skin. The skin defect was filled
with Allevyn® standard (Smith&Nephew, Hull, UK) and
was covered with gauze to protect the flap and to prevent
the flap from twisting or kinking. Secondary dressing
was done by Fixomull® stretch (BSN Medical, Hamburg,
Germany) and Tubifast” garment (Mélnlycke Health
Care AB, Goteborg, Sweden). The dressing was changed
every day.
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Fig. 3. Placement of silicone sheet under the flap to prevent
plasma imbibition and vascular inosculation from flap beds.

2. Distal flap ischemia and necrosis

Distal flap ischemia was defined as an area of darkish
skin color change in the early postoperative period with
a slow skin refill test, resulting in inadequate perfusion
to tissue, though this was not permanent. Over time, the
parts of changed skin color area restore their normal
color. This was the breakpoint from flap necrosis that
suggested permanent necrosis.

Flap necrosis was defined as permanently demarcated
skin, meaning that the necrotic flap showed dark demar-
cated skin color, no refill and negative skin prick test"”.

Distal flap necrotic areas were measured daily with a
Visitrak Digital® device (Smith&Nephew), according to
the manufacturer’s instructions. Briefly, a two-layered
plastic sheet was placed on the top of each flap, and a
marker pen was used to trace the demarcated distal flap
necrosis edges accurately. The sterilized adhesive layers
of the plastic sheet contacting the wound were then sepa-
rated from the upper transparent layer, which was placed
on the Visitrak Digital® device (Smith&Nephew). The
outline of the flap necrotic areas was redrawn along the
marked line using a special stylus to measure the wound
surface. Then, the device showed the exact measurement
of the flap necrosis area. The first author measured the

necrotic areas three times, and the mean value was used.
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We observed serial changes of flap necrosis, and the flap
necrosis area on postoperative day 4 was used as the final
flap necrosis. This was because we confirmed in a our
unpublished preliminary study that flap contracture began
at postoperative day 5.

3. Microangiography

To determine the dominant arterial plexuses of random
fasciocutaneous flaps, we performed microangiography
using lead oxide (Pb,0,) mixtures"”. We divided the
arterial plexus into 9 categories from the superficial to
deep arterial plexus: 1. subdermal plexus; 2. subcutane-
ous plexus of the superficial fat; 3. suprafascial plexus
of the superficial fascia; 4. superficial fascial plexus; 5.
subfascial plexus of the superficial fascia; 6. subcutane-
ous plexus of deep fat; 7. suprafascial plexus of the deep
fascia; 8. deep fascial plexus; and 9. subfascial plexus of
the deep fascia (Fig. 4).

Pigs were euthanized at postoperative 2 weeks. Im-
mediately following sacrifice, the heart was exposed by
midsternal incision and a 14-Fr Nelatone catheter was
inserted into the right atrium and left ventricle. 10 mL
heparin mixed 3 L warm saline were irrigated into the
pig’s left ventricle. Simultaneously, the pig’s blood was
removed by applying continuous suction through the
right atrium catheter until the perfusion of clear saline
was observed, then lead oxide injection solution was in-
jected into the left ventricle. The injection solution was
prepared by adding 1 kg of lead oxide to 1 L of latex and
1 L of ammoniasolvent. To verify that the injection had
reached the peripheral limb arterial circulation, a small
incision was made in the distal hind-foot and confirm
the pinkish lead oxide mixture had reached to peripheral
arterial circulation. Pigs were stored at 4°C for 2 days to
allow the latex mixture to stiffen.

For radiologic evaluation, the entire flap including
the pedicle was excised en-bloc and vertically trisected.
Two were studied for arterial organization by soft X-
ray machines (CMB-2; Softex Co., Tokyo, Japan). The
acquired X-ray film was compared with gross findings to
determine the dominant arterial plexuses and the arterial
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1. Subdermal plexus
2. Subcutaneous plexus (superficial fat)
3. Suprafascial plexus (superficial)

Superficial fascia { 4. Superficial fascia plexus
5. Subfascial plexus (superficial)

6. Subcutaneous plexus (deep fat)

8. Deep fascial plexus

Deep fascia { 7. Suprafascial plexus (deep)
9. Subfascial plexus (deep)

Fig. 4. Nine arterial plexus categories on skin and subcutaneous layers.

organization of the random fasciocutaneous flaps. The
other was studied for histologic examination.

4. Histologic examination

Two weeks after surgery, pigs were euthanized. Biopsy
was carried out in full-thickness fashion at the 3 sites
from the pedicle: distal demarcated zone, middle transi-
tion zone, and proximal normal skin zone (Fig. 5). To
determine the correlation between vascular organization
and soft tissue layers, the specimens were examined and
compared with the other groups.

The specimens were fixed with 10% neutral buffered
formaldehyde, stained with hematoxylin and eosin and
alpha-smooth muscle actin stain and were examined us-
ing an optical microscope with a magnifying lens power
of 12.5-100.

5. Statistical analysis
Statistical analysis was performed using the Friedman

test in SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA). A
p-value <0.05 was considered statistically significant.

RESULTS
1. Distal flap ischemia and necrosis

On postoperative day 1, the distal flap ischemic area
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Fig. 5. Full-thickness biopsy was performed at the distal
demarcated zone, middle transition zone, and proximal
normal skin zone to determine the correlation between arterial
organization and skin and soft tissue layers.

was the largest (Fig. 6). From postoperative day 2, the
distal ischemic areas began to change to normal skin col-
or starting from the proximal flap. The mean distal flap
ischemic area was 1.63 cm’ (0.8-4.1). In group AS, the
mean distal flap ischemic areas were 1.75 cm” (1.1-2.9).
In group BS, the mean distal flap ischemic area was 1.0
cm’ (0.8-1.5). In group D, the mean distal flap ischemic
area was 2.14 cm” (0.8-4.1). The total distal flap ischemic
areas are shown in Table 1. Statistically significant dif-
ferences were not observed between the flap elevation
planes and distal flap ischemic areas (p>0.05).

At postoperative day 4, the flap necrosis area was
demarcated. The boundary between normal skin and ne-
crotic tissue became clarified (Fig. 6). The mean distal
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Fig. 6. (A) Distal flap ischemia on

postoperative day 1. Left side back of
Micropig® (Medikinetics, Korea).
Group D showed the largest ischemic
area. The ischemic areas were not
correlated with flap elevation planes
(arrow). (B) Distal flap necrosis
on postoperative day 4. Parts of
ischemic areas changed to normal
skin color, and the necrotic
area demarcation became more
defined. BS: below superficial fas-
cial plane, D: deep fascial plane,

Table 1. Measurement of distal flap ischemic areas at
postoperative day 1, according to flap elevation planes

AS: above superficial fascial plane.

Table 2. Measurement of distal flap necrosis areas at
postoperative day 4, according to flap elevation planes

Variable L1* L2 L3 L4' R1* R2 R3 R4' Variable L1* L2 L3 L4' R1* R2 R3 R4’
Pig A Pig A
Group BS AS BS AS BS D AS D Group BS AS BS AS BS D AS D
Distal ischemia (cm”) 0.9 1.1 0.9 2.0 1.5 0.8 1.9 0.9 Distal necrosis (cm”) 0.5 0.9 0.7 1.4 12 04 1.6 05
Pig B Pig B
Group BS D AS AS D D BS AS Group BS D AS AS D D BS AS

Distal ischemia (cm®) 0.8 4.1 2.9 1.2 3.0 1.9 09 1.4

Distal necrosis (cm”) 0.5 3.2 2.7 0.7 2.8 1.6 0.5 1.0

Values are presented as number only.

L: left side of back, R: right side of back, BS: below super-
ficial fascial plane, AS: above superficial fascial plane, D:
deep fascial plane.

*Most cephallic located flap. "Most caudally located flap.

flap necrotic area was 1.2 cm” (0.5-3.2). In group AS,
the mean distal flap necrosis area was 1.2 cm” (0.7-1.6).
In group BS, mean area was 0.68 cm’ (0.5-1.2). In group
D, the mean area was 1.72 cm® (0.5-3.2). The total distal
flap necrotic areas are shown in Table 2. Distal flap ne-
crosis was the largest in group D, and the smallest was
also in group D. Statistically significant differences were
not observed between the flap elevation planes and distal
flap necrosis areas (p>0.05). At postoperative day 5, flap
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Values are presented as number only.

L: left side of back, R: right side of back, BS: below super-
ficial fascial plane, AS: above superficial fascial plane, D:
deep fascial plane.

*Most cephallic located flap. "Most caudally located flap.

contracture began with distal necrotic skin becoming au-
toamputated and changing to granulation tissue.

2. Microangiography
Regardless of flap elevation planes, the suprafascial
plexus of the superficial fascia was the most frequently

dominant arterial plexus in random fasciocutaneous flaps.
In group AS, the suprafascial plexus of superficial fascia
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was the most dominant plexus at 83.3% (n=5/6) of flaps.
In group BS, the suprafascial plexus of the superficial
fascia and the subcutaneous plexus of the superficial fat
were the most dominant plexuses at 40% (n=2/5) of all
flaps. In group D, the suprafascial plexus of the superfi-
cial fascia was the most dominant plexus at 80% (n=4/5)
of flaps, and the subcutaneous plexus of the deep fat
comprised the other 20% that was not available in other
groups. The other dominant arterial plexus of groups
were shown in Table 3. Communicating arterial networks
between arterial plexuses were well-developed in and
around the suprafascial plexus of the superficial fascia

(Fig. 7).
3. Histologic examination

On histological examination, the subcutaneous fat
was divided into two layers by the superficial fascia as a
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Table 3. Distribution of dominant arterial plexus according to
flap elevation plane

Group AS BS D
Subdermal plexus 1 1
Subcutaneous plexus (superficial fat) 2
Suprafascial plexus (superficial fascia) 5 2 4

Superficial fascia plexus
Subfascial plexus (superficial fascia)

Subcutaneous plexus (deep fat) N/A* N/A* 1

Suprafascial plexus (deep fascia) N/A* N/A*
Deep fascia plexus N/A* N/A*
Subfacial plexus (deep fascia) N/A* N/A*
Total 6 5 5

Values are presented as number only.

AS: above superficial fascial plane, BS: below superficial
fascial plane, D: deep fascial plane, N/A: not available.
*Arterial plexuses below deep fat was not available in group
AS or BS.

Fig. 7. Results of microangiogra-
phy. The suprafascial plexus of the
superficial fascia (white arrow)
was the most frequently dominant
arterial plexus in random fascio-
cutaneousflaps. (A, B) The su-
prafascial plexus of the superficial
fascia was the most dominant arterial
plexus and it communicated with
subdermal plexus (black arrow). (C,
D) The suprafascial plexus of the
superficial fascia was the most do-
minant arterial plexus and it com-
municated with other arterial pl-
exuses. (E F) The suprafascial plexus
of the superficial fascia was the
most dominant arterial plexus. Black
arrowhead indicates the superficial
fat and white arrowhead indicates
the deep fat. AS: above superficial
fascial plane, BS: below superficial
fascial plane, D: deep fascial plane.
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Superficial fascia ¢

/-

Fig. 8. Histologic findings. Large artery (asterisk) was noted
above the superficial fascia layer (hematoxylin and eosin
stain, x25).

dense band of connective tissue. The deep fat layer con-
tained larger fat lobules than the superficial fat layer.

The largest caliber vessels (1 artery and 2 veins) were
located just above the superficial fascia, possibly correlat-
ing with the suprafascial plexus of the superficial fascia.

(Fig. 8).
DISCUSSION

Deep fascia was known to be the main source of a
blood supply of random fasciocutaneous flaps’. When
performing fasciocutaneous flaps, inclusion of the deep
fascia was essential and the arterial network of deep fas-
cia gave fasciocutaneous flaps more reliable perfusion'.
However, our experiment showed that distal flap necrosis
showed no significant differences between flaps whether
they included deep fascia or not. Even if, without su-
perficial fascia, random fascioucutaneos flap could be
elevated safely with inclusion of suprafascial plexus of
superficial fascia.

Until now, not only is actual arterial organization in the
subcutaneous layer not fully understood®’, but controver-
sies remain®. Some anatomic reports have stressed the im-
portance of maintaining the deep fascia, as large branches
form an arterial plexus at the level of the deep fascia,
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communicating with the subdermal plexus supplying the
skin®. Alkureishi and Satoh’, through superficial antero-
lateral thigh (ALT) flaps in a cadaveric study, showed
that dye perfusion did not reach the distal portions of the
subdermal plexus compared with deep fascial ALT flaps.
This study concluded that superficial fascial planes may
lead to flap ischemia and skin necrosis’. However, this
was a cadaveric study, ignoring the dynamic vascular
territory in vivo. In our study, at postoperative day 1, the
distal flap ischemic area was the largest, but from post-
operative day 2 on, the distal ischemic areas began to
restore normal perfusion. It is widely known that choke
vessels have maximal dilation between 24 and 48 hours".
Threat to flap survival reinforced the choke vessels and
communicating vessels. Therefore, after 24 hours, flaps
had restored their perfusion to some degree as a delayed
phenomenon.

Saint-Cyr et al.”” showed that indirect linking vessels of
the subdermal plexus maintained reasonable perfusion.
The actual flap viability depended on the perfusion of the
indirect linking vessels connecting to one other without

15 16 . . . .
»°, Similar to this result, our mi-

direct linking vessels
croangiography showed numerous well-developed com-
munications between each arterial plexuses, maintaining
fine perfusion. The large distal ischemic areas restored
perfusion over time. This phenomenon may be attributed
to the reinforcement of previously connecting arteries
from the subdermal plexus to other arterial plexuses. In
some studies, identifying the actual blood supply of the
fasciocutaneous flap was attempted. Kimura and Satoh®,
proponents of the superficial fascial flap, classified the
vascular patterns in adipose layer into three types: in type
1, the vessels extended perpendicularly into the subder-
mal plexus; in type 2, vessels branched off and extended
sideways to the flap; and in type 3, vessels extended
across the deep fascia and gradually into the adipose
layer. This study concluded that, in the clinical setting,
elevating free ALT flaps in the superficial fascia plane
is safe in type 1 and 2 vascular patterns and are also pos-
sible in type 3 vascular patterns with cautious dissection.
Type 1 and 2 vascular patterns comprised over 85% of
all patterns®. This was similar to the results of our experi-
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ment. In group D, which included deep fascia (the same
as Kimura and Satoh’s® study condition), the suprafascial
plexus of the superficial fascia was the most dominant ar-
terial plexus in 80% of cases. Microangiography showed
similar patterns to Kimura type 1&2 vessel types. There
were also Kimura type 3 vascular patterns in our experi-
ments. This may have caused damage to vessels when el-
evating superficial fascia planes. However, vascular com-
munications between arterial plexuses were intact and the
delay phenomenon reciprocally provided perfusion. The
interruption of one arterial plexus system was thus not
deleterious, because the other could quite easily sustain a
good blood supply to its dependent territories. Therefore,
the final flap necrotic areas showed no significant differ-
ences.

The safety of superficial fascial plane in random fascio-
cutaneous model naturally prove the safety of superficial
fascial plane in perforator flap or free flap. Not only per-
forming superficial fascia flaps in free flap reconstruc-

: 8,13
tion™

but also performing superficial fascia flap debulk-
ing procedures'""* were already begun in clinical settings
and our experiment gave theoretical support of these
procedures.

We used Micropigs® (Medikinetics) in this experi-
ment. The pig was a good candidate for wound, graft and
flap experiment. This is because, first, the blood supply
and dermal appendages are the most similar to those of
humans, as opposed to other mammals™". The pigs also
had fixed skin without panniculus carnosus, which can
lead to true fasciocutaneous flap models'*". Second, the
Micropig” (Medikinetics) had white skin color, which
allowed good discrimination between flap necrosis and
normal skin. Third, we can limit the growth of experi-
mental animals by controlling food intake amounts.
Therefore, bias from flap size change due to the growth
of the animal can be ignored.

We used dorsal flank flaps in this experiment. Previous
studies of vascular flaps in pig used forelimb flaps, hind
limb flaps and buttock flaps'’. However, these flaps are
only 2 flaps per pig can be elevated, and the flap length
can be short for the ischemic flap model. Furthermore,
Son et al."” reported that the pig’s dorsal flank area had
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relatively general uniform blood supply in a microan-
giography study.

We showed that the suprafascial plexus of the super-
ficial fascia was the most frequently dominant arterial
plexus in random fasciocutaneous flap, and there were no
flap survival differences between flap elevation planes.
therefore, inclusion of suprafascial plexus of superficial
fascia is more important than inclusion of superficial fas-
cia itself and this plane could be used as a flap debulking
plane with cautions not to damage the suprafascia plexus
of superficial fascia. In addition, the superficial fasica
plane flap is thought to be very safe procedure. Because
this procedure means preserving intact superifical fasica
itself.

However, to confirm the exact blood supply capacity of
the suprafascial plexus of the superficial fascial plexus,
a new group must to be compared, i.e., the subdermal
plexus only group. This could be an experiment in our
next study.

CONCLUSION

There were no flap survival differences between flaps
above the superficial fascia plane, below the superficial
fascia plane and in the deep fascia plane. On microan-
giography examination, the suprafascial plexus of super-
ficial fascia was the most frequently dominant arterial
plexus in random fasciocutaneous flaps, regardless of
flap elevation plane. Moreover, numerous communicat-
ing vessels between arterial plexuses were observed that
are thought to have capacity for reasonable perfusion.

Therefore, the superficial fascia plane could be elevated
safely in random fasciocutaneous flaps. In addition, even
if without superficial fascia, random fasciocutaneous flap
can be elevated safely with inclusion of suprafascial plex-
us of the superficial fascia and this plane could be used
as a flap debulking and perforator flap elevation plane.
The previous concept regarding including the deep fascia
when performing random fasciocutaneous flaps should
be reappraised, and this study supported an experimental
basis for superficial fascial flap surgery.
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