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ABSTRACT

Background: High-voltage electrical injuries, though less common than domestic
electrocution in developing countries, can be devastating, particularly when involving
bilateral lower limbs. These injuries pose significant challenges due to prolonged
immobilisation and complications such as deep vein thrombosis, pressure ulcers, and
potential limb loss.

Case Presentation: We report the case of a 60-year-old male who sustained bilateral
ankle high-voltage electrical burns following accidental contact with an overhead
transmission line. The injuries resulted in extensive soft-tissue loss and exposed joints.

Management: The patient was managed through a multidisciplinary approach
involving the burns team, orthopaedic surgeons, rehabilitation specialists, and social
counsellors. The treatment strategy included serial debridements, negative pressure
wound therapy (NPWT), skeletal stabilisation using hybrid Ilizarov external fixators,
and staged soft-tissue reconstruction with a reverse sural artery flap and split-thickness
skin grafting.

Outcome: The limb salvage outcome was successful, with progressive wound healing
and functional recovery. The coordinated involvement of multiple specialties played a
pivotal role in managing this complex case.

Conclusion: This case highlights the importance of early multidisciplinary collaboration
in the successful management of high-voltage electrical injuries, particularly those
involving bilateral lower extremities with joint exposure..
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INTRODUCTION

Electrical burn injuries, particularly those caused
by high-voltage current, are characterised by
extensive deep tissue destruction despite relatively
limited cutaneous involvement. Electrocution,
although a fairly common mechanism of burn

IDepartment of Plastic Surgery, JIPMER, Pondicherry, India
ZDejmn‘mmt of Orthopedics, [IPMER, Pondicherry, India
*Correspondence: Devi Prasad Mohapatra

(devimohapatral @gmail.com,)

Conflicts of interest: None declared.

Funding: None declared.

How to cite: Sriram VS, Mohapatra DP, Srinath R, Reddy BP,
Pattabiraman K. A Multidisciplinary Limb Salvage Strategy for
Complex Bilateral High-Voltage Electrical Burns Injury of the Ankle.
2026,4(1):44—48

injury in the developing countries, occurring in
domestic environments, high voltage electrical
injuries at occupational settings are uncommon.!
Tissue injury results from thermal energy generated
by tissue resistance (Ohm’s law), electroporation-
induced cellular membrane disruption, and protein
denaturation.®? Distal lower limb involvement
presents a distinct reconstructive challenge due
to limited soft tissue reserves and the frequent
exposure of tendons and joints. Lower limb injuries
are also at risk of complications related to prolonged
immobilisation, including deep vein thrombosis,
joint stiffness, muscle atrophy, and difficulties with
ambulation and self-care, all of which adversely affect

functional recovery.
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Bilateral ankle electrical burns with articular
exposure are rare. We report here a case highlighting
the importance of coordinated orthopaedic
stabilisation and staged soft-tissue reconstruction in
achieving early and adequate limb salvage.

CASE DESCRIPTION

A 60-year-old male individual with no known
comorbidities sustained bilateral ankle injuries after
tripping over an energised high-voltage overhead
transmission line while working on agricultural land.
He experienced a mechanical fall with transient
retrograde amnesia related to the incident. After
receiving initial treatment at a peripheral facility, he
was referred to our tertiary-care burn centre.

Initial Evaluation

On presentation, the patient was haemodynamically
stable. Electrocardiography revealed no acute
cardiac abnormalities. Local examination of the
ankle injuries showed deep lacerations with charred,
desiccated margins on both sides.

Left ankle

Posterior wound involving approximately 50% of the
ankle circumference, with complete discontinuity
of the Achilles tendon, exposed talocalcaneal joint
devoid of viable cartilage, and complete loss of
structures within the tarsal tunnel, including the
posterior tibial artery. Anterior tibial and dorsalis
pedis pulses were palpable, with preserved distal
perfusion (Figure 1).

Right ankle

Anterior wound involving more than one-third
of the ankle circumference, extending to bone,
with exposed tibiotalar joint and disruption of the
anterior tibial artery. Posterior tibial artery pulsation
and distal toe perfusion were preserved (Figure 2).

Plain radiographs confirmed the absence of
fractures.

In-Hospital Course

Continuous cardiac monitoring and strict urine
output monitoring were instituted according to
standard guidelines.? Initial creatine kinase-MB levels
were elevated; serum electrolytes were within normal
limits and urine myoglobin testing was negative.

Figure 1. Image sequence (left to right) shows left posterior
ankle wound at presentation, on the 3rd day, on the 5th day,
and after 2 weeks (post initial debridement). This image aims
to highlight the progressive tissue necrosis in deep electrical
burns.

Figure 2. Image sequence (left to right) shows anterior ankle
injury on the right side at presentation, on the 5th day and
after 2 weeks.

Fluid resuscitation was administered according to
Parkland’s formula and titrated to maintain urine
output at 1 mL/kg/hr.” Biochemical parameters
normalised with supportive care.

Serial surgical debridement was performed,
removing all devitalised soft tissue, tendon, and
necrotic bone, resulting in unstable ankles with
exposed tibiotalar and talocalcaneal joints (Figure 2).
Negative pressure wound therapy (NPWT) was
initiated to prevent bone desiccation and optimise
wound beds for reconstruction.

Orthopedic consultations were taken for
stabilization of the ankle. The patient was posted
under general anesthesia and hybrid ankle-spanning
Ilizarov external fixators were applied following
thorough debridement and arthrodesis of the ankle
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joints in neutral position for both the left posterior
and right anterior ankle injuries (Figure 3).

Furthermore, NPWT was continued postoperatively
and foam dressing was changed at weekly intervals for
3 weeks to optimize the wound for reconstruction.

The right anterior ankle wound developed
healthy granulation tissue and was covered with
split-thickness skin graft obtained from the
patient’s thigh. The left posterior ankle defect
(13x7 cm) was however deep and was found to
have exposed joint structures. It was covered using
an ipsilateral reverse sural artery flap over the
Achilles region, with split-thickness skin grafts
used to cover the surrounding as well as secondary
donor area (Figure 4).

The postoperative course was complicated by a
superficial graft-site infection (Clavien—-Dindo grade
IT) on the left side, managed successfully with local
wound care and systemic antibiotics based on wound
swab culture and sensitivity reports. The flap over left
ankle healed completely, and pedicle division was
performed after a session of delay on postoperative
days 19 and 21 (Figure 5).

Figure 3. Image shows application of the Ilizharov’s ring
fixator on left (top) and right (bottom) legs. It may be noted
that both the ankles have been stabilized in neutral position.
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Figure 4. A pedicled reverse sural artery flap used to resurface
the posterior ankle defect of the left leg. The donor area has
been covered with a split skin graft.

Rehabilitation and Follow-Up

Early in-bed mobilization under guidance of
rehabilitation therapy team focused on maintaining
hip and knee range of motion. Passive toe
movements were encouraged through-out the post
operative period. Ankle movements were however
limited due to ankle arthrodesis. Limb elevation and
pressure injury prevention protocols were strictly

Figure 5. Image shows final resurfacing of both wound
defects: right anterior ankle defect with split skin graft and left
posterior ankle defect with reverse sural flap which has been
divided and insetted.
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Figure 6. Image showing complete healing of the wounds
(front and back) with removal of the ring fixators.

followed. Nutritional optimisation was done to allow
faster recovery

The external fixators were removed at three
months postoperatively, followed by immobilisation
in a below-knee cast for four weeks until radiological
evidence of ankle fusion was confirmed (Figure 6).

Social counsellors frequently counselled the
patient in the rehabilitation period to encourage
early movement and return to work. Gradual
protected weight bearing was initiated thereafter. At
the latest follow-up, the patient remains ambulatory
with the assistance of a walker.

DISCUSSION

High-voltage electrical injuries are associated with
progressive deep tissue necroses that frequently extend
beyond the clinically visible zone of injury. Bilateral
deep ankle electrical injuries with articular exposure
are uncommon and can pose distinct reconstructive
challenges due to the region’s limited soft-tissue
envelope and precarious vascularity. The ankle region
is structurally vulnerable because of its limited soft-
tissue envelope, relatively poor regional vascularity,
and the superficial course of critical tendinous
and neurovascular structures. These anatomical
constraints reduce the margin for conservative
management and make functional reconstruction
substantially more challenging than in more proximal
lower limb injuries. Existing literature predominantly
describes unilateral injuries or involvement of the
upper limb, limiting the availability of evidence-based

guidance for bilateral ankle injuries.’

Early aggressive debridement, NPWT, stable
skeletal fixation with Ilizarov frames, and timely
soft-tissue reconstruction were critical in achieving
durable limb salvage in this patient. The decision for
wound management was based on the reconstructive
grid, which highlights the use of appropriate care
methods based on the wound complexity.” The
mechanism of injury likely involved sequential
contact of both feet with a fallen high-voltage
conductor, producing a localised electrocautery-
like vascular and soft-tissue injury without extensive
distant systemic damage.

Skeletal instability in the presence of exposed
joints represents both a mechanical and biological
barrier to wound healing. The application of hybrid
Ilizarov external fixators addressed this limitation
by providing stable multiplanar fixation while
avoiding the placement of internal hardware within a
contaminated and poorly vascularised zone. Circular
and hybrid constructs as in this case facilitates repeated
wound access, staged reconstruction, offloading while
allowing definitive arthrodesis.® These characteristics
make external fixation particularly suited to the
management of complex limb electrical injuries,
where infection risk, soft-tissue compromise and
length of healing time are predictably high.

Soft-tissue reconstruction following electrical
burns is complicated by progressive vascular injury,
intimal damage, and the risk of delayed thrombosis,
which undermine flap reliability. In this context,
the reverse sural artery flap remains a dependable
regional reconstructive option for posterior ankle
and heel defects. Its vascular supply is relatively
consistent and in this scenario was located outside
the primary zone of electrical injury. In this
patient, the flap achieved durable coverage of the
exposed Achilles region and joint structures, while
split-thickness skin grafting provided satisfactory
resurfacing of the adjacent defects. The outcome
supports the role of regional flaps as a practical and
reliable alternative when free tissue transfer may be
limited by vascular uncertainty.

From a systems perspective, this case demonstrates
the value of integrated multidisciplinary
management. Early coordination between burn
surgery, orthopaedics, and reconstructive surgery
enabled synchronised decision-making, minimised
time between debridement, stabilisation, and
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coverage, and reduced the likelihood of secondary
complications. Existing evidence supports that
such coordinated care pathways are associated with
reduced amputation rates and improved functional
outcomes in complex limb injuries.

In addition to its clinical implications, this case
highlights broader public health considerations.
High-voltage electrical injuries in rural environments
reflect systemic vulnerabilities in infrastructure
maintenance and occupational safety. Strengthening
transmission line inspection protocols, enforcing
electrical safety regulations, and improving
community-level awareness represent evidence-
based preventive strategies that are likely to have a
meaningful impact on injury incidence.

CONCLUSION

Bilateral ankle electrical burns with exposed
joints represent a rare and complex reconstructive
challenge. Early orthopaedic stabilisation combined
with staged soft-tissue reconstruction can achieve
functional limb salvage in selected patients.
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