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THE OUTCOME OF PEDICLED MEDIAL SURAL ARTERY
PERFORATING FLAP FOR PROXIMAL LEG RECONSTRUCTION
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Background: Reconstruction of defects around the knee and proximal leg are difficult to
reconstruct. Out of the multiple flaps described for reconstruction, the pedicled Medial Sural Artery
Perforating Flap (MSAP) has recently gained popularity. We conducted this study to assess the
clinical outcomes of pedicled MSAP for this purpose at our hospital. Methods: A descriptive case
series was conducted from April 2022 to March 2023. All patients above 18 years with defects
around the knee and proximal leg were included. Patients with tissue loss in the calf area were
excluded. Results: A total of 14 patients were included. Twelve (86%) were males, while only 2
were females (14%). The mean age was 33.5 years (£8.76). The most common cause of the defect
was trauma (n=11, 85%). The Mean distance of the distal-most perforator from the popliteal crease
was 12.714 (£1.990) cm (range 9—16 cm). It was observed that the most distal perforator is usually
present in a 2 cm radius of the medial musculo-tendinous junction of the gastrocnemius.
Complications were seen in 2 (14%) patients. The mean duration of hospital stay was 4.2 (+0.96)
days. Patients were followed up weekly for the first two weeks and then at 1, 3 and 6 months.
Conclusion: MSAP Flap is a reliable thin, long pedicled fasciocutaneous flap with low donor site
morbidity and aesthetically good results for reconstruction around the knee and proximal leg.
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INTRODUCTION

Wounds around the knee and proximal leg are commonly
due to road traffic accidents (RTAs), tumours, and
infections. These wounds are difficult to reconstruct
because there is sparse soft tissue cover available in
surrounding areas.

Flaps described in the literature to reconstruct
defects in the proximal leg and knee include local,
pedicled and free flaps. Gastrocnemius muscle only and
gastrocnemius musculocutaneous flap are commonly
used but they have short pedicles and high donor site
morbidity. Reverse Anterolateral Thigh Flap (ALTF) is
also used for proximal leg and knee reconstruction but
due to reverse flow, there is a high chance of venous
congestion. Free flaps are also used; they need
microantomosis and have a longer surgery time. The
radial forearm flap has gained popularity in the past but
with the disadvantage of significant donor site
morbidity.! Medial Sural Artery Perforating Flap is a
relatively new perforator flap and has gained recent
popularity. It was first described by Cavadas et al. in
2001.2

The MSAP flap is a thin fasciocutaneous flap
with a long pedicle. It offers flexible and durable soft
tissue reconstruction with low donor site morbidity
compared with the gastrocnemius muscle flap. It is an
ideal choice for reconstructing small-to-moderate defects
of the knee.>™ It has easy mobilization with a great axis

of rotation, it preserves muscle bulk and function and if
defect size is smaller, it can be closed primarily without
graft.%” The bodily structure of the MSAP flap has been
properly distinguished, the medial sural artery (MSA)
branches from the popliteal vessels and enters the medial
gastrocnemius muscle. Typically, MSAP flaps havel—4
perforators, with a mean of two fasciocutaneous
perforators.®

We conducted this study to share the results of
our lower limb reconstruction around the knee and
proximal leg with MSAP. We believe it to be a very good
addition to the armamentarium of reconstructive plastic

surgery.
MATERIAL AND METHODS

A descriptive case series was conducted from April 2022
to March 2023. A non-probability consecutive sampling
technique was employed to recruit participants in the
study.

All patients above the age of 18 years with
defects around the knee and proximal leg were included.
Patients with tissue loss in the calf area were excluded.
The study was commenced after ethical approval was
obtained from the institutional review board via letter no:
ER/2021/Plastic Surgery/173.

All data were documented on a predefined
proforma and were analyzed using SPSS for
Windows version 22.0 (IBM SPSS, Chicago, IL,




USA). All continuous variables were presented as
mean and standard deviation including mean age
etc. All categorical values, including indications for
surgery and any complications, were presented as
frequency and proportion.

All patients underwent careful history
taking and physical and radiological assessment.
All patients were counselled for postoperative
complications. Informed written consent was taken.

The flap was marked pre-operatively by a
longitudinal line joining the middle of the popliteal
crease and superior margin of medial malleolus as
described by Cavadas et al.? Perforators were
identified by hand-handled Doppler (Hunt Leigh
duplex MD-2, 10 MHz probe) As many good
perforators as possible along this line were
identified and marked (usually 1-4 perforators were
identified). Figure-1 All patients were given an
antibiotic (Coamoxiclav 1.2 gm.) dose 60 minutes
before surgery. All patients operated under spinal
anaesthesia, in supine position, with the knee flexed
at 45 degrees and the hip internally rotated, under a
thigh tourniquet.

Flap was planned in reverse and size was
marked by taking a template of the recipient wound.
Figure-2,3 Flap dissection was done in the
subfascial plane starting from the anterior (medial
flap border), and perforators were identified and
preserved. In our all cases, we found more than 2
perforators, but only those perforators were kept on
which the flap could be rotated into the defect. After
identification of the perforators, all borders were
raised, flap was dissected proximally up to the
pedicle through intramuscular dissection, it was
islanded towards the defect. Haemostasis was
secured with bipolar diathermy and flap inset was
done with 3/0 vicryl and 4/0 prolene. The donor site
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was grafted in all cases with vacuum assisted
dressing applied over the graft. Patients were
mobilized with partial weight bearing on 3rd post-
operative day. Patients were followed up weekly for
the first two weeks then at the 1, 3 and 6 months.
On each follow-up visit patients were assessed for
complications.

RESULTS

A total of 14 patients were included. Twelve (86%)
were males, and only 2 patients were females
(14%). The mean age was 33.5 years (+£8.76). The
most common cause of the defect around the knee
and proximal leg was trauma (n=11; 85%), followed
by tumour (n=2, 14%) and infection (n=1, 1%). The
mean distance of the distal most perforator from
mid popliteal crease was 12.5 cm (+2.53) (range 8-
15 cm). The largest flap raised was 8x16 cm. In 3
cases (21%) only one perforator was incorporated in
the flap. In all other cases, 2 perforators were taken.
We observed that the most distal perforator is
usually present in a 2 cm radius of the medial
musculo-tendinous junction of gastrocnemius. In 5
flaps that were crossing the midline, we
incorporated the sural neurovascular bundle pedicle
for better blood supply of the larger flaps and less
chances of congestion. Table-1. Figure-4

The mean duration of hospital stay was 4.2
(£0.96) days. Patients were followed up weekly for
the first two weeks and then at 1, 3 and 6 months.

One flap developed partial necrosis of the
edges which healed by secondary intention. We had
one flap failure due to venous congestion which we
believe was due to pressure by a tight fascial band
in the skin tunnel. All other flaps survive with
satisfactory results. Figure-5, 6.

Table-1
Age | Gender | Disease Flap No. of Distance of distal | Sural NV bundle Complications
size perforators perforator taken
35 Male RTA 8 cm 02 10 cm No Partial necrosis
25 Male RTA 9 cm 02 14 cm No No
45 Female Adxenal tumour knee 16 cm 02 15 cm Yes No
22 Female Haemangioma knee 8 cm 01 9 cm No No
35 Male RTA 9 cm 02 10 cm No No
35 Male RTA 10 cm 02 14 cm Yes No
39 Male RTA 10 cm 02 15 cm Yes No
42 Male RTA 9 cm 02 15 cm No No
50 Male Infection 11 cm 02 16 cm No Total flap loss
35 Male RTA 8 cm 01 9 cm No No
25 Male RTA 8cm 02 12 cm Yes No
22 Male RTA 7 cm 01 10 cm No No
35 Male RTA 10 cm 02 14 cm No No
25 Male RTA 11 cm 02 14 cm Yes No
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Figure-1: Intramuscular dissection = Figure-2: Adnexal tumour right Figure-3: After wide local excision of
of perforator knee pre-operative tumour with 3mm normal skin margin

X ’

Figure-4: Blue arrow: Sural NV bundle Black arrow: Figure-6: Grafted Figure-5: 6 months

MSAP Perforator donor Site post-operative flap
site
DISCUSSION provides coverage to the exposed extensor mechanism

with low donor site morbidity. Skeletonizing the
perforator and vascular pedicle increases the range of
flap advancement with a greater arc of rotation. In our
study, we operated upon 14 cases out of which 2 were

MSAP is a good alternative to free flaps and loco
regional muscle flaps for knee and proximal leg
reconstruction. It has less subcutaneous fat, and
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female. Most cases operated were of trauma (85%)
which could be one reason for the high male-to-female
ratio. Other studies also show that the causes of
defects around the knee and proximal leg are usually
trauma, oncological resection, implant infection and
chronic ulcers.” !

Quite a large MSAP flap can be raised of the
calf. The largest flap we raised was 16 cm. Hallock et
al raised a 17 cm large flap with a single perforator.
Luca Puzner ef al described flaps as large as 7-22x5—
8 cm.* We incorporated the sural neurovascular bundle
in 36% as an extra precaution and when the flap was
already crossing the midline it was quite large. We also
wanted to reduce the chances of congestion. This
modification has not been previously described in the
literature.

In 3 cases (21%) only one perforator was
taken. In all other cases, 2 perforators were taken. We
found the distal most perforator at a mean distance of
12.714 (£1.990) cm (range 9-16 cm) from the popliteal
crease. Al Hamdani et al found the distal perforator at
11.9 cm and a mean of 2.1 perforators® Dusseldrop et
al described an average perforator location at 13 cm
from the popliteal crease and transversely at 2.5 cm
from the midline.!> Both these studies show that the
mean distal perforator distance from the popliteal
crease is within 11-13 cm, which is similar to our
findings. We also noted and observed that the distal
most perforator was within a radius of 2cm from the
medial musculoapenurotic junction. This observation
has not been reported previously.

Out of our 14 cases, two flap complications
were observed. One flap had partial necrosis of one of
the edges which we debrided later on and it healed
with secondary intention. Al-Hamdani et al, Luca
Puzner and Narayan reported complications of partial
necrosis in 2, 2 and 1 patients respectively, which later
healed by excision and secondary suturing.>*!* Sue
described complications in 7.3% of cases.® We had one
complete flap loss, Hegazy et al and Narayan stated 2
and 1 complete flap failure respectively.!!'* Hallock
used a free flap for free MSAP failure.'? In our case
we debrided the flap and put on vacuum assisted
dressing and later the area was grafting after
granulation occurred as per the Crane principle. '

We grafted all our donor sites as all flaps
raised were quite large. In the literature, the
requirement for skin graft of the donor site depends on
the width of the flap and it ranges from, 6.9% up to
32%.'%17 The donor site morbidity is quite low with an
overall donor site morbidity rate of 1.9% as shown in
the 2019 systematic review and meta-analysis
performed by Daar.!® We had no donor site morbidity
in our 14 patients.

The limitations are that it is more technically
demanding than the Gastrocnemius flap. It is also
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more time consuming as requires perforator dissection
and the failure of the flap makes the harvest of the
hemi gastrocnemius flap not possible. The
intramuscular perforator dissection in MSAP flap is
more tedious as compared to the ALTF, but we found
the perforator to be more consistent in MSAP flap and
no need for a microvascular anastomosis for the
reconstruction of our wounds. Moreover, our study is
a case series and a direct comparison with other
methods of reconstruction was not conducted.

CONCLUSION

A pedicled MSAP flap is an appropriate flap for
reconstruction of defects in the proximal leg and
around the knee. Skeletonizing the perforator and
vascular pedicle increases the range of flap
advancement with a greater arc of rotation. In large
flaps crossing midline including the sural
neurovascular bundle with the flap improves
reliability.
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