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ABSTRACT:

INTRODUCTION: Coverage of soft-tissue defects in the lower limb is a common procedure
due to the increased incidence of complex and high velocity traumatic injuries of lower limb.
Donski and Fogdestam described a fasciocutaneous flap divided from the sural region. This
was a basis for the reverse sural artery flaps (RSA). Many case series and case reports have
been published about the procedure but practically doing it is not common procedure for
orthopaedecians.This study was done to assess the outcome and complications faced by
orthopedicians while doing reverse sural artery fasciocutaneous flaps without the help of
expert hands.

MATERIALS AND METHODS:

This was a retrospective study done between time period between january 2016 and
september 2021 at a peripheral tertiary care hospital in northern India by a orthopaedic
surgeon where plastic surgeon availability was an issue. There were total 16 patients with
mild to moderate sized soft tissue defects (3-8cm)
RESULTS: Total 16 patients were operated, out of which 11 were male (68.75%) 5 were
female (31.25%). Age of patients ranged between 16 to 62 years with average of 39.37%
years. Area of soft tissue defect was distal 1/3rd leg in 7 patients, medial aspect of ankle in 4
patients, lateral aspect of ankle in 1 patient, exposed tendoachilis and retro-calcaneal portion
of foot in 3 patients and heel in 1 patient. All 16 flaps healed successfully at the end of three
months. Complications encountered were partial flap marginal necrosis in 3 patients, venous
congestion in 4 patients, donor site partial necrosis in 2 patients, donor site full necrosis in 1
patient.

CONCLUSION: The reverse sural artery flap constitutes a reliable and versatile technique
that should form part of the therapeutic arsenal of all orthopedic surgeons, facilitating the
integral treatment of complex lower limb injuries with exposed defects.
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INTRODUCTION: Coverage of soft-tissue defects in the lower limb is a common procedure
due to the increased incidence of complex and high velocity traumatic injuries of lower limb
especially in last two to three decades. Besides fractures, soft tissue defects in the distal lower
extremity represent a special challenge in deciding the operative method owing to the poor
vascularity of the lower leg and the limited adjacent soft tissue. Soft tissue defects reconstruction
in the leg, foot and ankle depends upon the size, location, and depth of the wound. During the
last few decades, various methods of lower-limb wound coverage have been described, such as
local flaps, distant flaps, and free flaps’. In 1983, Donski and Fogdestam described a
fasciocutaneous flap divided from the sural region. This was a basis for the reverse sural artery
flaps (RSA). The vascular pedicle of this reverse flap is on the septocutaneous perforating
vessels that arise from the peroneal artery. These perforating arteries are most likely to be located
in a region four to seven centimeters proximal to the lateral malleolus which is the the ideal
pivot point for a pedicle flap?. One of the longest perforators is usually located in the four to five
centimeter region above the lateral malleolus which allows this location to be considered a good
site for a pivot point **° . The venous drainage of this flap is important as well. Imanishi et al®
discovered a small caliber network of veins that surround the sural nerve, which allow the bypass
of valves of the lesser saphenous vein. For a long time, free flap transfer was the operation of
choice in cases where the local tissues were severely damaged.

Orthopadecians encounter a large number of open fractures of distal leg and ankle. An
orthopedic surgeon in the developing world sees at least 20 times the number of Gustilo Il B
open tibial fractures than his counterpart in developed world’. The numbers of open ankle and
foot injuries are likely to be exponentially higher in a barefoot population. Despite these
statistics, trauma care in the developing world tends to follow the developed world model with
multiple teams caring for the different facets of open injuries. The financially poorer segment of
society is affected®. This segment of society cannot afford to pay for highly specialized services,
which do exist in urban centers. Although the results of single-stage reconstruction are good,
timely coordination between orthopedic and plastic surgeons is often difficult” %",

Ideally soft tissue coverage should provide satisfactory function, reduce wound

healing time, reduce complications, minimal morbidity and better cosmetic results. Skin grafting
and secondary intention healing do not provide satisfactory results and also fail sometimes.
Reverse sural artery fasciocutaneous flap is a simple and versatile procedure used in soft tissue
coverage around distal one-third leg, ankle and foot with good results'?. Many case series and
case reports have been published about the procedure™***>!® put practically doing it is not
common procedure for orthopaedecians. The literature is replete with level 1V studies regarding
Reverse sural artery fasciocutaneous flaps but only few case series or articles have been
published when orthopedicians have performed the surgeries without help of expert hands like
plastic surgeons.
The question of "who does soft tissue cover?" should have evolved from the philosophical to the
practical by now. It is clear that the workforce and availability of flap surgeons has become a
problem*” . This study was done to assess the outcome and complications faced by
orthopedicians while doing reverse sural artery fasciocutaneous flaps without the help of expert
hands.
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MATERIALS AND METHODS:

This was a retrospective study done between time period between january 2016 and september
2021 at a peripheral tertiary care hospital in northern India by a orthopaedic surgeon where
plastic surgeon availability was an issue. The operating orthopaedic surgeon had some exposure
of flap surgeries during his senior residency period but did not had undergone specialized
training or fellowship under plastic or flap surgeon at any time. There were total 16 patients with
mild to moderate sized soft tissue defects (3-8cm) with exposed bone or implants in the distal
third of leg or foot who were treated in our institution with reverse sural artery fasciocutaneous
flaps as shown in table 1. We harvested moderate sized reverse sural artery flaps, to cover the
defects. After perforator marking with Doppler, flap was planned in reverse, and procedure was
performed. Factors like size of defect, flap size, width of pedicle, comorbid factors and
complications following surgery were taken into account for the study.

Inclusion criteria:

Traumatic soft tissue defects in distal one third of leg, ankle or foot .

Exposed distal tibia implants

Exclusion criteria:

all patients with any scarring or wounds in posterior calf or pedicle region

tumour resection or wounds of chronic osteomyeltis.

Patients with history of diabetis mellitus, rheumatoid disease, hypothyroid disease, any
immunocompromised disease, smoking.

PROCEDURE:

After obtaining fitness for surgery, an Informed consent for taken for surgery from all 16
patients. All patients were screened with Doppler ultrasonoraphy to access the venous
competency and arterial patency for blood flow in the affected limb. 2-3 peroneal perforators
were identified and marked.

With the patient in a prone position, parts prepared, sural nerve vascular axis was marked which
consists of the median superficial sural artery, along with lesser saphenous vein as shown in
figure 1. This axis courses between the heads of gastrocnemius muscle and its several cutaneous
branches anastomose with approximately 3-5 septocutaneous perforators from the peroneal
artery. The axis of the flap was directed towards an imaginary line which connected the midpoint
of popliteal fossa, to a point which was behind the lateral malleolus. After wound debridement,
the recipient raw area was measured then the flap with 1cm more than that of recipient raw area
is designed, over the middle 1/3rd of calf region, and cross checked by doing planning in reverse.
The pivot point of the pedicle was chosen according to the distal coverage requirement, but
was limited by the lowermost perforator, about 5 cm ( approximately 3 Fingers Breadth)
which is the most constant peroneal perforator from lateral malleolus tip.

The pedicle of the flap between the pivot point and proximal margin of the flap width of
approximately 4 cms was maintained in all cases, the proximal and distal limits of the flap was
marked. Flap dissection was started; the subdermal layer is dissected to expose the sural nerve,
accompanying superficial sural vessels and short saphenous vein. At the distal end of the flap the
sural nerve and short saphenous vein is identified, included in the flap and then ligated and cut
and fixed to the flap paddle to prevent shearing of small perforators vessel plexuses. After
complete elevation of the flap with the pedicle, and viability of the flap is assessed carefully for
marginal capillary circulation. After confirmation of viability, the flap is transferred to the
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recipient area, due care was taken to prevent undue tension over the pedicle. The flap inset was
done loosely applying few sutures without any tension. Drains are inserted under the flap as
shown in figure 3b and figure 3c. The donor defect was covered with meshed split thickness skin
graft taken from contralateral thigh and calf as shown in figure figure 3d. Non-adherent dressing
was done over the grafted site and pedicle and over the donor site. Adequate dressing over flap
region was done with a window to inspect the flap at regular intervals. The limb is elevated with
care to prevent any compression over the pedicle and grafted area.

In the immediate post-operative period, the flap was monitored for any venous congestion and

any flap necrosis which had occurred as shown in figure. The outcome was noted in terms of
complete or partial flap survival, successful coverage of the recipient defect, and other
complications.

figure 1. Clinical anatomical landmarks of reverse sural artery fasciocutaneous flap.
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RESULTS:

Total 16 patients were operated, out of which 11 were male (68.75%) 5 were female (31.25%).
(Table 1) Age of patients ranged between 16 to 62 years with average of 39.37% years. Area of
soft tissue defect was distal 1/3™ leg in 7 patients, medial aspect of ankle in 4 patients, lateral
aspect of ankle in 1 patient, exposed tendoachilis and retro-calcaneal portion of foot in 3
patients and heel in 1 patient. Diagnosis of patients was distal tibia open fracture with soft
tissue loss in 7 patients, exposed implant in 3 patients, degloving injury in 4 patients and
motorcycle spoke wheel injury in 2 cases. All 16 flaps healed successfully at the end of three
months. Complications encountered were partial flap marginal necrosis in 3 patients, venous
congestion in 4 patients, donor site partial necrosis in 2 patients, donor site full necrosis in 1
patient. Cases of flap partial necrosis were treated by serial debridement and dressings,
antibiotics were given according to culture and sensitivity reports. One case of donor site split
skin graft necrosis was managed by debridement and re-grafting. Two cases of donor site partial
site split skin graft partial necrosis were managed by serial dressings. Patients with venous
congestion in four cases were managed by above knee plaster back slab and strict limb elevation
with active toe movements.
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Table 1
S. | Age | Sex | Area exposed | Diagnosis Flap Complications
no size(cm)
1 |24 |M |Distal 1/3™| Degloving 6x7 None
leg injury
2 |51 | M | Medial Open fracture | 4x4 None
maleolus
3 |16 | M | Tendo achilis | Degloving 8x7 Venous congestion
injury
4 |21 |F Retrocalcaneal | Degloving 5x6 None
injury
5 |42 |F Medial Implant 5x3 Venous congestion
maleolus exposed
6 |48 |M |Distal 1/3™ | Open fracture | 6x8 None
leg
7 |43 |F Distal  1/3" | Open fracture | 5x5 Partial flap necrosis,
leg donor site partial
Necrosis
8 |35 |M | Heel Motorcycle 6x5 None
spoke injury
9 |48 | M | Medial Implant 4x4.5 None
maleolus exposed
10 |55 | M | Distal  1/3™| Open fracture | 8x7 Venous congestion,
leg partial  flap  (3/4™)
necrosis, full donor site
Necrosis
11 |62 |F Medial Implant 5x3 Partial marginal necrosis
maleolus exposed
12 |49 | M | Distal 1/3™| Open fracture | 5x6 None
leg
13 |18 | M | Distal 1/3" | Open fracture | 7x6 None
leg
14 |36 | M | Lateral Open fracture | 4.5x3 Partial donor site
maleolus Necrosis
15 [40 |[M | Distal  1/3™ | Degloving 6x7 None
leg injury
16 |42 |F Tendo achilis | Motorcycle 6x6.5 Venous congestion
spoke injury
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figure 2 A. 55 year old patient with history of open fracture distal tibia managed with hybrid
external fixator showing exposed distal tibia on medial aspect
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figure 2B reverse sural artery fasciocutaneous flap harvested

[ 4

Figure 2C reverse sural artery fasciocutaneous fla 'transposed to exposed part of tibia on medial
aspect with closed suction drain in situ
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Figure 2D partial split skin grafting on harvesting site of reverse sural artery fasciocutaneous
flap
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figure 2E- 5™ day postoperative reverse sural artery fasciocutaneous flap showing venous
congestion and marginal necrosis
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Figure 3A 16 year old with retrocalcaneal soft tissue defect as a result of degloving injury
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- Y
figure 3B- 5™ day postoperative  picture of reverse sural artery fasciocutaneous flap over

retrocalcaneal region
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figure 3C- lyear follow up
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DISCUSSION:

Wounds around the lower 1/3rd of leg and foot are difficult to manage because of poor
circulation. Often these wounds are associated with exposed bones, tendons and implants. Soft
tissue defects of lower 1/3 tibia and foot used to be enigma of orthopaedic and even plastic and
reconstructive surgeon.*® Trauma due to road traffic accidents or wound dehiscence due to
operative treatment account for most of the cases. Reconstruction of soft tissue defects of the leg,
foot and ankle depends on the location, size, and depth of the wound. Various techniques have
been developed for the reconstruction of these defects. Split skin graft remains the best option to
cover superficial defects over dorsum of foot due to its faster take up and early neurotization.
Various locally available options include local muscle flap, fasciocutaneous flap, perforator flap,
supra-malleolar flap and sural artery flap.

The distally based superficial sural artery flap is vascularized by a median superficial artery with
reverse flow as this artery has septocutaneous perforators from peroneal artery. The advantages
of the flaps are that relatively large size flap can be harvested with little donor site deformity.
Dissection is easy, blood loss is minimal & preservation of the major vascular structure of the
lower limbs is possible. It also avoids the need for more sophisticated equipment and expertise
.This flap has a wide arc of rotation on its pedicle at approximately 5cm superior to the lateral
mallelolus.

In our study of 16 cases of reverse sural artery flap, all flaps healed successfully. Venous
congestion with partial or complete flap loss is the most feared complication. Although there
were complications post operatively but managed with early and active intervention. In this study
there were three partial flap necrosis . One patient 43 years old female had deep infection with
partial ischaemia of the margin, managed with debridement of necrosed part and intravenous
antibiotics according to culture and sensitivity. Another patient 55 years old male with distal
tibia open fracture had almost % th of the necrosis. Reason for flap failure may be due to very
bad soft tissue injury as in this patient donor site also failure for split skin grafting. This patient
was managed with debridement and ultimately exposed bone got covered and flap healed
successfully. Third patient 62 years old female had marginal necrosis which healed successfully
subsequently with serial dressings.

Venous congestion is a well-known complication of the reverse sural artery flaps because of the
presence of valves in the deep venous system that prevent uninterrupted retrograde venous flow.
In our study 4 patients had complication of venous congestion. In one case venous congestion
resulted in the almost % th of the flap necrosis. Other three cases did not cause much trouble to
the flap healing. All four patients of venous congestion were managed with strict limb elevation
and plaster above knee back slab. We kept width of the pedicle minimum of 4 cm and corrugated
rubber drain was kept beneath the harvested flap to prevent any haematoma collection which
may cause venous stasis or congestion.

Jeng et al.’® used this technique to cover exposed Achilles tendons and soft tissue defects of the
ankle and the heel. Of the 22 patients described, 20 had complete success with two minor
complications that were treated uneventfully. Huisinga et al®® used this flap on 15 patients for
soft tissue coverage in the lower leg malleolar and heel regions. Twelve flaps survived, two
partially survived, and one flap failed due to persistent infection. Jeng et al** reported their
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experience with the use of the distally-based sural artery flap for salvage of the distal foot. In
seven out of eight patients, the flaps survived completely and only one patient had a partial
necrosis of the flap.

Bocchi et al?® used a reverse sural flap in 14 patients to successfully cover larger defects of the
leg and ankle and a reverse adipofascial sural flap in 11 patients to cover moderate-size wounds
in heel areas. Ferreira et al®® reported that in 36 distallybased superficial sural artery flaps, only
six partially necrosed and no major complications occurred.

The range of motion of the ankle and foot was within normal values, as recorded at six months.
There were no patient complaints or complicated insensitivity (i.e., ulcer formation) related to
the sacrifice of the sural nerve. Light paresthesia on the lateral border of leg and foot disappeared
after two to three months.

Most authors mention the unaesthetic scar at the donor site, mainly if the closure needs a skin
graft. Because the flap is harvested with the nerve, the loss of sensibility on the lateral aspect of
the foot might pose certain problems?*.

The sural reverse flap is useful in the ankle and foot soft tissues reconstruction whenever we
have reasons not to use a microsurgical free transfer. Drawbacks of this flap are the venous
congestion, the volume of the flap, which is sometimes not suited for the reconstructed area, and
thus the aesthetic appearance, and an additional unsightly donor site defect, but the mechanic
properties of the integrated flap are very good.

Venous congestion with consecutive partial or complete flap loss is a common complication, so
this would not be recommended in patients with obvious acute or chronic venous stasis.
Irrespective of aetiology, coverage of exposed soft tissue done in time is mandatory and
essential for prevention of complications. Our clinical study recommends distally based sural
artery flap as a good choice to cover soft tissue defects of lower 1/3 tibia and foot because the
flap has numerous advantages. It is a one stage operation, which does not require microsurgical
techniques. Elevation of the flap is easy and quick. The donor site has minimal morbidity as it
can be closed primarily when small flap is raised and skin grafted when large flap is raised. The
vascular supply to the arterial network of the sural area is constant and reliable, and there is no
need to sacrifice any major artery and or sensory nerve. The pedicle is long, and the flap can be
transferred around the lower 1/3 tibia and foot. Thus the distally based sural artery flap can be
used as a good alternative to microsurgical reconstructions and can be done by an orthopaedic
surgeon .

Limitation of study: Due to novice status of the surgeon in the flap surgeries, we purposefully
decided to exclude any patient with associated co morbidities that can impair wound healing and
may impair the homogenicity of the results. This would be considered a major limitation.
However the purpose of study was to assess the feasibility of flap surgeries in orthopaedicians
hand especially in acute trauma settings without expert help at hand. Our study included only
16 patient case series which is very less to generalize the results.

CONCLUSION: The reverse sural artery flap constitutes a reliable and versatile technique that
should form part of the therapeutic arsenal of all orthopedic surgeons, facilitating the integral
treatment of complex lower limb injuries with exposed defects . Though plastic surgeons will
always be involved in extensive reconstructions and free flaps, involvement of orthopedic
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surgeons in soft tissue cover of open limb injuries helps in improved and timely treatment of
patients in developing countries. Soft tissue cover of lower limb injuries by a single team
involved in bony stabilization and reconstruction using local flaps is an alternate and simpler
solution to a difficult problem, especially when resources are limited and cooperation between
two different teams is not always possible.

BIBLIOGRAPHY:

1. Serafin D, Georgiade NG, Smith DH. Comparison of free flaps with pedicled flaps for
coverage of defects of the leg or foot. Plast Reconstr Surg. 1977 Apr;59(4):492-9. PMID:
322166.

2.Yang D, Morris SF. Reversed sural island flap supplied by the lower septocutaneous
perforator of the peroneal artery. Ann Plast Surg. 2002;49(4):375-8. doi: 10.1097/00000637-
200210000-00007. [PubMed] [CrossRef] [Google Scholar]

3. Masquelet AC, Romana MC, Wolf G. Skin island flaps supplied by the vascular axis of the
sensitive superficial nerves: anatomic study and clinical experience in the leg. Plast Reconstr
Surg. 1992;89(6):1115-21. doi: 10.1097/00006534-199206000-00018. [PubMed]
[CrossRef] [Google Scholar]

4. Chen SL, Chen TM, Chou TD, Chen SG, Wang HJ. The distally based lesser saphenous
venofasciocutaneous  flap for ankle and heel reconstruction. Plast  Reconstr
Surg. 2002;110(7):1664-72. doi: 10.1097/00006534-200212000-00007. [PubMed]
[CrossRef] [Google Scholar]

5. Hasegawa M, Torii S, Katoh H, Esaki S. The distally based superficial sural artery flap. Plast
Reconstr  Surg. 1994;93(5):1012-20.  doi: 10.1097/00006534-199404001-00016. [PubMed]
[CrossRef] [Google Scholar]

6. Imanishi N, Nakajima H, Fukuzumi S, Aiso S. Venous drainage of the distally based lesser
saphenous-sural veno-neuroadipofascial pedicled fasciocutaneous flap: a radiographic perfusion
study. Plast Reconstr Surg. 1999;103(2):494-8. doi: 10.1097/00006534-199902000-
00020. [PubMed] [CrossRef] [Google Scholar]

7. Rajasekaran S, Sabapathy SR. A philosophy of care of open injuries based on the Ganga
hospital score. Injury. 2007 Feb;38(2):137-46. doi: 10.1016/j.injury.2006.04.135. Epub 2006 Sep
6. PMID: 16950263.

8. Sharma, Bhesh Raj. "Road traffic injuries: a major global public health crisis."” Public
health 122.12 (2008): 1399-1406.

9. McKee MD, Yoo DJ, Zdero R, Dupere M, Wild L, Schemitsch EH, Mahoney J. Combined
single-stage osseous and soft tissue reconstruction of the tibia with the Ilizarov method and tissue
transfer. J Orthop Trauma. 2008 Mar;22(3):183-9. doi: 10.1097/BOT.0b013e3181678a64.
PMID: 18317052.

10. Yazar S, Lin CH, Wei FC. One-stage reconstruction of composite bone and soft-tissue
defects in traumatic lower extremities. Plast Reconstr Surg. 2004 Nov;114(6):1457-66. doi:
10.1097/01.prs.0000138811.88807.65. PMID: 15509933.

11. Masquelet AC. Principles of management of soft-tissue loss. In: Riedi TP, Murphy WM,
editors. AO principles of fracture management. New York, Davos Platz, [Switzerland]: Thieme
Medical Publishers; 2000. p. 864. [Google Scholar]

12. Donski PK, Fogdestam I. Distally based fasciocutaneous flap from the sural region.
Scandinavian Journal of Plastic and Reconstructive Surgery. 1983 Jan 1;17(3):191-6.

3361


https://www.ncbi.nlm.nih.gov/pubmed/12370642
https://dx.doi.org/10.1097%2F00000637-200210000-00007
https://scholar.google.com/scholar_lookup?journal=Ann+Plast+Surg.&title=Reversed+sural+island+flap+supplied+by+the+lower+septocutaneous+perforator+of+the+peroneal+artery.&author=D+Yang&author=SF+Morris&volume=49&issue=4&publication_year=2002&pages=375-8&pmid=12370642&doi=10.1097/00000637-200210000-00007&
https://www.ncbi.nlm.nih.gov/pubmed/1584872
https://dx.doi.org/10.1097%2F00006534-199206000-00018
https://scholar.google.com/scholar_lookup?journal=Plast+Reconstr+Surg.&title=Skin+island+flaps+supplied+by+the+vascular+axis+of+the+sensitive+superficial+nerves:+anatomic+study+and+clinical+experience+in+the+leg.&author=AC+Masquelet&author=MC+Romana&author=G+Wolf&volume=89&issue=6&publication_year=1992&pages=1115-21&pmid=1584872&doi=10.1097/00006534-199206000-00018&
https://www.ncbi.nlm.nih.gov/pubmed/12447047
https://dx.doi.org/10.1097%2F00006534-200212000-00007
https://scholar.google.com/scholar_lookup?journal=Plast+Reconstr+Surg.&title=The+distally+based+lesser+saphenous+venofasciocutaneous+flap+for+ankle+and+heel+reconstruction.&author=SL+Chen&author=TM+Chen&author=TD+Chou&author=SG+Chen&author=HJ+Wang&volume=110&issue=7&publication_year=2002&pages=1664-72&pmid=12447047&doi=10.1097/00006534-200212000-00007&
https://www.ncbi.nlm.nih.gov/pubmed/8134458
https://dx.doi.org/10.1097%2F00006534-199404001-00016
https://scholar.google.com/scholar_lookup?journal=Plast+Reconstr+Surg.&title=The+distally+based+superficial+sural+artery+flap.&author=M+Hasegawa&author=S+Torii&author=H+Katoh&author=S+Esaki&volume=93&issue=5&publication_year=1994&pages=1012-20&pmid=8134458&doi=10.1097/00006534-199404001-00016&
https://www.ncbi.nlm.nih.gov/pubmed/9950536
https://dx.doi.org/10.1097%2F00006534-199902000-00020
https://scholar.google.com/scholar_lookup?journal=Plast+Reconstr+Surg.&title=Venous+drainage+of+the+distally+based+lesser+saphenous-sural+veno-neuroadipofascial+pedicled+fasciocutaneous+flap:+a+radiographic+perfusion+study.&author=N+Imanishi&author=H+Nakajima&author=S+Fukuzumi&author=S+Aiso&volume=103&issue=2&publication_year=1999&pages=494-8&pmid=9950536&doi=10.1097/00006534-199902000-00020&
https://scholar.google.com/scholar_lookup?title=AO+principles+of+fracture+management&author=AC+Masquelet&publication_year=2000&

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 09, Issue 07, 2022

13.Saaig M, Zimri FU. Reverse Flow Superficial Sural Artery Fasciocutaneous Flap: A
Comparison of Outcome between Interpolated Flap Design versus Islanded Flap Design. World
Journal of Plastic Surgery. 2019 Sep;8(3):316.

14. Talukdar A, Yadav J, Purkayastha J, Pegu N, Singh PR, Kodali RK, Kalita D, Bannoth S.
Reverse sural flap—A feasible option for oncological defects of the lower extremity, ankle, and
foot: Our experience from Northeast India. South Asian Journal Of Cancer. 2019 Oct;8(4):255.
15. Price MF, Capizzi PJ, Watterson PA, Lettieri S. Reverse sural artery flap: caveats for
success. Annals of plastic surgery. 2002 May 1;48(5):496-504.

16. Al-Qattan MM. A modified technique for harvesting the reverse sural artery flap from the
upper part of the leg: inclusion of a gastrocnemius muscle “cuff” around the sural pedicle.
Annals of plastic surgery. 2001 Sep 1,;47(3):269-78.

17. Levin LS. Principles of definitive soft tissue coverage with flaps. J Orthop Trauma
2008;22(10 Suppl):S161-6.

18. Bhandari PS, Bath AS, Sadhotra LP. Management of Soft Tissue Defects of the Ankle and
Foot. MJAFI 2005;61:253-5

19. Jeng SF, Wei FC. Distally based sural island flap for foot and ankle reconstruction. Plast
Reconstr Surg 1997;99:744-50.

20. Huisinga RL, Houpt P, Dijkstra R, Storm van L JB. The distally based sural artery flap. Ann
Plast Surg 1998;41:58-65.

21. Jeng SF, Wei FC, Kuo YR. Salvage of the distal foot using the distally based sural island
flap. Ann Plast Surg 1999;43:499-505

22.Bocchi A, Merelli S, Morellini A, Baldassarre S, Caleffi E, Papadia F. Reverse
fasciosubcutaneous flap versus distally pedicled sural island flap: two elective methods for
distal-third leg reconstruction. Ann Plast Surg 2000;45:284-91.

23 . Ferreira AC, Reis J, Pinho C, Martins A, Amarante J. The distally based island superficial
sural artery flap: clinical experience with 36 flaps. Ann Plast Surg 2001;46:308-13.

24. Clemens MW, Colen LB, Attinger CE. Foot reconstruction. Neligan PC, Song DH. Plastic

surgery. Volume four - Lower extremity, trunk, and burns 3. s.l.: Saunders, Elsevier Inc.; 2013.
pp. 189-219. [Google Scholar]

3362


https://scholar.google.com/scholar_lookup?title=Foot+reconstruction.+Neligan+PC,+Song+DH.+Plastic+surgery.+Volume+four+-+Lower+extremity,+trunk,+and+burns+3&author=MW+Clemens&author=LB+Colen&author=CE+Attinger&publication_year=2013&

