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ABSTRACT

Background: Gastrocnemius muscle flap is most commonly performed coverage option in proximal third leg defects and around knee joint.
Having constant anatomy, a longer pedicle and decreased donor site morbidity, the Medial Sural Artery perforator flap represents a very good and
reliable reconstructive alternative for lower limb reconstruction. Methods: This is a case series retrospectively examining outcomes of all patients
receiving pedicled Medial Sural Artery Perforator Flap for lower limb reconstruction. Eleven cases of Medial Sural Artery perforator flap were
performed in lower limb reconstruction. Six patients had exposed upper third tibia, two patients had middle third of exposed tibia and three patients
had popliteal region defect that were reconstructed by this flap. Etiology of exposed tibia were road traffic accident and Post burn flexion
contractures of the knee were due to accidental thermal burn. Result: The Mean distance of a dominant perforator is 9.13 cm from the mid-popliteal
line. Average pedicle length was 6.77 cm. Donor sites were closed with split thickness skin graft in all cases. All our pedicled Medial Sural Artery
Perforator Flap survived without any complications. 6week follow up ,clinical examination revealed complete flap integration, satisfactory take of
skin grafted donor areas in all cases with preserved function of gastrocnemius muscle and no sensory neuropathy such as hypoesthesia or neuroma.
Conclusion: The Medial Sural Artery Perforator Flap is reliable and provides ideal tissue for soft-tissue reconstruction around the popliteal region
and lower extremity mainly proximal two-thirds of tibial defects with minimal donor-site morbidity.
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Table 1 Summary Of Patient Data

Case |Age|Sex|Defect |Site Defect size | Pedicle Complications Operative time |Perforator
(yr) etiology length(cm) Flap related |Donor site related (minutes) dissected

1 35 |M |Trauma |Upper 1/3 tibia |25 6.5 Nil Nil 110 mins One

2 30 [M |Trauma |Upper 1/3 tibia |30 6 Nil Nil 115 mins One

3 40 [M |[Trauma |Upper 1/3 tibia [36 6.5 Nil Nil 120 mins One

4 45 |M |[Trauma [Upper 1/3 tibia |30 6 Nil Mild graft loss 105 mins One

5 35 [M |Trauma |Upper 1/3 tibia |36 6 Nil Nil 110 mins One

6 25 [M |Trauma |Upper 1/3 tibia |25 6.5 Nil Nil 106 mins One

7 32 |[M |Trauma |Middlel/3 tibia |30 7 Nil Nil 110 mins One

8 30 |M |Trauma |Middlel/3 tibia |25 7.5 Nil Nil 120 mins One

9 28 |[M |Burn  |Popliteal region|36 7 Nil Mild graft loss 125 mins Two

10 |34 |[F [Burn__ [Popliteal region|56 7.5 Nil Nil 115 mins Two

11 [36 |[F |Bumm |Popliteal region|42 8 Nil Nil 110 mins One

INTRODUCTION The anatomic basis of the MSAPF has previously been described [15-

Soft tissue defects around the upper third of leg with exposed bones
Lstendons and defects around popliteal region following release of burn
scars always pose great challenge to reconstructive surgeons. Stable
soft tissue coverage with full functional recovery is the primary goal.
The Gastrocnemius muscle flap has proven reliable for reconstruction
of soft tissue as a first choice flap [1, 2]. Whereas the functional
consequences of muscle harvest seem to be minimal on normal gait ,
deficits in more demanding tasks such as fast or uphill walking have
been identified [3,4]. Regional alternatives to this flap are distally
based Vastus lateralis or gracilis flap, the proximally based peroneus
longus muscle turn-over flap, distally based vastus medialis perforator
flap, and the proximally based sural artery flap [5-11]. Their use has
been infrequent because of the limited reliability, inadequate size for
larger defects and poor aesthetic outcomes. Free flaps are safe, but their
use is usually indicated if local flaps are not an option [ 12].

The general impetus for the use of perforator flap is to spare muscle
tissue and thereby limit functional donor site morbidity. In contrast to
traditional, often random-pattern fasciocutaneous flaps performed
with limited mobility and frequent tip necrosis as a result, perforator-
based flaps have a reliable blood supply and are associated with an
excellent range of motion. The Medial Sural Artery Perforator Flap
(MSAPF) provides thin fasciocutaneous tissue most similar to the
normal soft tissue in the upper third leg, knee region and therefore its
use leads to improved contour reconstruction and eliminates the
sacrifice of muscles [13, 14]. Also, the arc of rotation of the MSAPF is
increased after intramuscular dissection to main pedicle and the donor
site closed with skin graft (STSG) without any sequel in many cases.

18], and it has mainly been used as a free flap for head and neck
reconstruction but also for extremity reconstruction [19-21].

FLAPTERRITORY

The medial sural artery perforator (MSAP) fasciocutaneous flap was
first described by Cavadas (2001) as a refinement of the medial
gastrocnemius flap. The territory approximates to the medial half ofthe
upper third of the posterior calf, an area of about 8x12 cm. It can be
extended anteriorly to 2/3rd of the distance from the midline to the
anterior tibial margin. It is a useful alternative to the radial forearm flap
providing thin hairless tissue with relatively little donor site morbidity
particularly when compared to the posterior tibial artery flap. Caution
should be exercised in patients with peripheral vascular disease or
diabetes mellitus. An analogous lateral sural artery perforator flap can
be raised in most patients as an alternative.

VASCULARANATOMY

The Medial Sural Artery commonly arises from the popliteal artery
(from a common sural trunk in up to 30%). After a few centimeters, the
vessel enters and goes through the medial belly of the gastrocnemius
muscle and some branches 'perforate' through to the skin. The Medial
Sural Artery usually divides into lateral and medial branches, this
usually occurs in the substance of the muscle (85%). Many surgeons
prefer to use the lateral (nearer the midline) row of perforators due to
the fact that it is usually dominant. Muscle devascularisation and
function are not major concerns as there are other vascular supplies to
the muscle apart from the Medial Sural Artery and the nerves are
separated from the pedicle during dissection.
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There are usually 2-4 perforators of about 1 mm diameter that are
concentrated at an area 4.5 cm from the midline and 8-12 cm from the
popliteal fossa crease. The first perforator is usually 8 cm along a line
drawn from the middle of the popliteal crease to the medial malleolus.
Markings should be made with the patient lying on their back and the
knee flexed to 90 degrees. Note that frog-legging (external rotation of
the hip) distorts the skin and vessel positions.

The artery is about 2 mm in diameter at its origin. Depending on the
perforator chosen and amount of retrograde dissection, the pedicle
ranges from 9-16 cm. The posterior cutaneous nerve of the thigh can be
also harvested in instances where a sensate flap is required [31].

The Aim of the present study is to present the versatility of pedicled
MSAPF in the soft tissue reconstruction of upper leg and popliteal
defects from the result of a retrospective analysis of consecutive series.

MATERIALAND METHODS

This is a case series retrospectively examining outcomes of all patients
receiving pedicled Medial Sural Artery Perforator Flap for lower limb
reconstruction and versatility of MSAPF. Between Jan 2020 to Jun
2020, 6 cases of exposed tibia in the upper third of leg with soft tissue
defects, 2 cases of exposed tibia in the middle third of leg with soft
tissue defects and 3 cases of soft tissue defects following release of
post burn flexion contracture in the popliteal region were reconstructed
by pedicled Medial Sural Artery Perforator Flap (MSAPF). Among
eleven patients, nine were male and two were female. Three cases had
post burn flexion contracture in popliteal region and eight cases had
exposed tibia in all cases due to Road traffic accidents (RTA). Patient
age ranged from 25 to 45 years (Mean- 33.63). The defect size ranged
from 5x5 cm’to 8x7 cm’(TABLE 1) with mean value 33.72 cm’.

Fig .2B (Flap inset done)

Surgical Technique

We used handheld Doppler probe for preoperative identification of the
perforator vessel in all cases. For orientation, a straight line between
middle of the popliteal fossa and the medial malleolus was drawn [13]
(Fig.1A, Fig.1B).

Popiteal creane

Perforator at 10.% cm

Fig .2A (MSAPF dissected with perforator to cover
defect upper third left tibia)

Fig .1A (Markings of the axis of Medial sural artery perforator flap and
location of the perforators)

Fig .1B {Doppler is used to locate the perforator preoperatively)

After perforator identification, the requisite flap was drawn with the
perforator in the midline in the proximal part of the flap so that
maximum freedom of mobilization could be obtained. The patient
placed in a lateral, prone or supine position according to the defect. The
defect zones were debrided in eight cases of exposed Tibia and release
of post burn flexion contracture of popliteal region also made. Then
flap dissection begins and once the perforator vessel identified, the flap
design verified and dissection completed (Fig.2A, Fig2B, Fig.2C). Fig .2C (Donor site split thickness skin grafting done)

|

I International Journal of Scientific Research |—| 77 |




Volume - 12 | Issue - 03 | March - 2023

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Microsurgical intramuscular preparation of the perforator and the
pedicle was then performed until flap could easily be transferred into
the defect (Fig.3A, Fig.3B, Fig. 3C).

Fig .3B result after

(limmediate
integration and full take of split thickness
skin graft)

flap

Fig .3A (Two perforator dissected of MSAPF to cover middle third tibia
defect of rightleg)

Fig .3C (Follow up after six months showing nice
contour of flap)

Intramuscular dissection was tedious because numerous side branches
of'the perforator had to be ligated.

RESULTS
The average duration of operation was 113.27 minutes (Range is
105mins to 125mins).Perforator location were estimated in all cases
from mid popliteal line. The Mean distance of the perforatoris 9.13 cm
from mid popliteal line with the range being 8cm to 10.5cm. Average
pedicle length was 6.77 cm (Range being 6¢cm to 8cm). The donor sites
were closed with split thickness skin grafting in all cases. We dissected
two perforators in two cases one in middle third tibia defect and in one
case of popliteal fossa reconstruction after release of post-burn flexion
contracture of knee for better flap survival. All our pedicled Medial
Sural Artery Perforator Flap survived without any tip necrosis or any
venous congestion in the flaps (Fig.4A, Fig.4B).

Fig .4A (Excellent contour reconstruction of popliteal defect after
release of post burn flexion contracture of knee by MSAPF)

Fig .4B (Follow up after six months showing good functional

recovery)
No other Flap related complications happened. Donor site
complications occurred in two cases in the form of mild graft loss that
were managed conservatively by dressings only. The hospital stay
after flap surgery was 7 days in all cases as we discharged all patients
after two postoperative dressings. At the 6 week outpatient follow up
examination, clinical examination revealed complete flap integration,
satisfactory take of skin grafted donor areas in all cases, preserved
function of gastrocnemius muscle and no sensory neuropathy such as
hypoesthesia or neuroma. None of the patients required flap thinning
or any other correction of the contour or scar. Walking of all patients
without support were satisfactory (Fig.5A, Fig 5SB). The mean duration
of follow up was 6 months.
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Fig .5A (Six month follow up , acceptable flap integration, and contour as
well as minimal donor site distortion)

Fig .5B (Nice functional recovery in terms of motions around knee)

DISCUSSION

Perforator flaps replace muscle or musculocutaneous flaps in many
different reconstructive areas. About the knee , the gastrocnemius flap
has been largely accepted as the first choice for flaps [1]. However, as
in the elbow, in the knee thin, soft, and pliable tissue is needed for
optimal functional and aesthetic outcomes [22,23].Many randomized
controlled trial have proved that Muscle flap have got no extra benefit
over Fasciocutaneous flap in terms of coverage of exposed bones of
extremity.

The pedicle length and arc of motion of the fasciocutaneous flap are
superior in comparision to the gastrocnemius muscle flap, even though
the muscle is completely mobilized. The maximum pedicle length in
our case series is 8 cm. A maximum pedicle length of 25 cm [13] and 1
to 4 medial sural artery perforator have been consistently described in
literature [18,24,25] and make the Medial Sural Artery Perforator Flap
very reliable.

Flap dimension and versatility of Medial Sural Artery Perforator Flap
offered great advantage to be adapted to the size of the defect, which is
not possible with gastrocnemius muscle flap. In our case series
maximum defect size was 8x7cm (56cm’) that nearly collaborates with
flap dimension. In the literature, flap size of 15 cm width and 23 cm in
length have been described [26].

Most of the defects in popliteal area (knee) and upper two-third of leg
are shallow and the thin fasciocutaneous tissue like MSAPF leads to
optimal flap integration and better contour reconstruction as well (Fig-
). Secondary debulking procedures and denervation as seen with
muscle flap are unnecessary and were not required in any of the
patients of my study, hence suggesting a high level of patient
satisfaction.

The great freedom in flap design, as well as dissecting a long pedicle,
permits early ambulation and mobilization of the knee and leg without
the risk of suture pull-out or skin graft loss.

In this retrospective review of our case series, we confirmed the
reliability of the pedicle Medial Sural Artery Perforator Flap in the post
traumatic upper two-third leg defect and popliteal defect following
release of post burn flexion contractures of knee.

Early case series by Umemoto et al. [27], Shim et al. [28], and Kim et
al. [29] confirmed and illustrated the reliability and reach of the
pedicled MSAPF in the reconstruction of knee and proximal third of
the leg. Although Umemoto et al. did report of a case of middle third
anterior leg reconstruction using pedicled MSAP flap , the
conventional flap design necessitated the inclusion of tissue over the
Achilles tendon distally. In a review by Xie and Chai [30], It was
implied that Shim et al. [28] showed that pedicled MSAPF was able to
reach three quarters of the anterior leg. A detailed review of the paper
by Shim et al. revealed that although one of the diagram in the paper
did seem to allude to such claims, no middle-third leg defect case was
presented in the paper nor was there a clarity in terms of explaining the
technique of flap design to effectively reach the middle third anterior
leg defects.

Advantages

On the basis of all these studies, the advantages of Medial sural artery
perforator flap (MSAPF) are as follows

1] Medial sural artery perforator flap (MSAPF) is a thin
fasciocutaneous flap even in the most obese patients, thus avoiding
secondary debulking risks and second surgery

2] MSAPF is less hair bearing hence providing good aesthetic

3] Consistent location of the perforators

4] Flap harvest possible in either prone or supine position

5]Minimal damage to the medial gastrocnemius muscle.

Disadvantages
Proficient microsurgical skill is mandatory and donor site is closed
with split thickness skin graft are the main disadvantages of this flap

surgery.

CONCLUSION

The Medial Sural Artery Perforator Flap is reliable and provides ideal
soft tissue for soft-tissue reconstruction about the popliteal region and
lower extremity mainly proximal two-third of tibial defects with
minimal donor-site morbidity. Intramuscular blood-vessel dissection
allows an extended pedicle length and arc of rotation with a 360 degree
range of motion, which permits adequate coverage of most defects
about knee and lower extremity. The use of a Medial Sural Artery
Perforator Flap allows the reconstruction of large defects, with a low
complication rate. No secondary debulking procedures are necessary.
The Medial Sural Artery Perforator Flap is therefore our first choice for
pedicled flap soft-tissue reconstruction about the knee and lower
extremity and has supplanted the gastrocnemius muscle flap.
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