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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Electrical injuries involve complex tissue damage and varied wound patterns,
Trauma requiring a deep understanding of their pathophysiology for effective management. They often affect critical
Infem;m areas like the shoulder and leg, complicating treatment and necessitating specialized care plans for optimal
g::tl:ical healing.

Case report Case presentation: We report a 42-year-old male with severe lacerations and tissue damage from a high-voltage
Rehabilitation power line accident. Immediate intervention included surgical debridement, antimicrobial therapy, and

advanced wound care.

Clinical discussion: A multidisciplinary team developed a tailored rehabilitation strategy, emphasizing collabo-
rative care's role in successful recovery. The effective closure of wounds and functional restoration highlights the
need for specialized approaches in managing electrical injuries.

Conclusion: This case underscores the complexities of treating electrical injuries and the importance of a coor-
dinated, multidisciplinary approach for optimal healing and patient outcomes.

Wound management

1. Introduction

Electricity-induced injuries often result in severe and intricate
wounds, posing significant challenges in wound management [1]. These
injuries are characterized by their capacity to cause extensive tissue
damage and complex wound patterns, necessitating a nuanced under-
standing of their pathophysiology for effective treatment [2]. The
diverse array of tissue damage—including thermal burns, deep lacera-
tions, and underlying tissue trauma—demands a meticulous and tailored
approach [3]. Particularly, injuries affecting critical anatomical areas
such as the shoulder and leg further complicate treatment, requiring
specialized care and detailed therapeutic plans to achieve favorable
healing outcomes [4,5]. For instance, the case of a 42-year-old male who
suffered extensive injuries to his left shoulder and leg after accidental
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contact with a high-voltage power line exemplifies the complexities of
managing electrical injuries. This case not only highlights the immediate
challenges posed by such injuries but also underscores the necessity for a
comprehensive management strategy that integrates surgical interven-
tion, advanced wound care modalities, and collaborative rehabilitation
efforts [6]. By exploring this specific case, we aim to shed light on the
intricate healing processes characteristic of electrical injuries and the
critical importance of a multidisciplinary approach in achieving optimal
patient outcomes. The work has been reported in line with the SCARE
2023 Criteria [7].
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2. Case presentation
2.1. Patient presentation and initial assessment

A 42-year-old male was brought to the emergency department
following an electrical accident at a construction site, reporting acci-
dental contact with a high-voltage power line. This resulted in extensive
injuries to his left shoulder and leg (Fig. 1). Upon arrival, he presented
with lacerations, tissue damage, and signs indicative of electrical burns.
Initial assessment revealed complex wounds involving multiple tissue
layers, necessitating immediate medical attention. Physical examination
demonstrated extensive tissue necrosis, with deep and irregular wounds
exhibiting signs of thermal and electrical injury.

2.2. Risk and multidisciplinary management

The extent of tissue damage posed a significant risk of infection and
impaired wound healing, prompting the medical team to initiate
comprehensive wound management. The patient was admitted for
further evaluation and treatment, with imaging studies confirming the
depth of tissue involvement. A multidisciplinary team, including wound
care specialists, plastic surgeons, and physical therapists, collaborated to
develop a tailored treatment plan.

2.3. Treatment and outcomes

The treatment plan included surgical debridement to remove
necrotic tissue, antimicrobial therapy to prevent infection, and
advanced wound care techniques. The patient underwent multiple sur-
gical procedures to facilitate wound closure and received specialized
care, including advanced dressings and negative pressure wound ther-
apy. Physical therapy was initiated early to maintain range of motion
and optimize functional outcomes.

Throughout the treatment, the patient was closely monitored for
infection and wound healing progress. He demonstrated significant
improvement, with complete wound closure achieved within 12 weeks
and approximately 90 % of his pre-injury range of motion regained in
the shoulder and leg by six months post-treatment (Fig. 2). This case
underscores the importance of a tailored and multidisciplinary approach
in managing the complexities of electrical trauma.

3. Discussion

Wound healing is a fascinating and intricate process that involves
several key stages working together, including stopping bleeding,
inflammation, tissue growth, and remodeling. Each of these stages is
essential for repairing the skin and the tissues beneath it [8,9]. Various
factors can impact how well and how quickly a wound heals, such as the
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Fig. 2. Treating injuries by combination therapy.

amount of oxygen and nutrients available, as well as the presence of any
infections [10]. Additionally, personal factors like a patient's age,
existing health conditions, and overall wellness can greatly affect the
healing process. With a deeper understanding of the biological mecha-
nisms behind wound healing, healthcare professionals have developed
new and innovative treatments to support recovery. By creating the best
possible healing environment and tackling any underlying challenges,
providers can enhance healing outcomes and help patients return to
their normal lives more swiftly, regardless of the type of wound they
have [11,12].

The successful management of extensive wounds resulting from
electrical trauma underscores the significance of a comprehensive and
multidisciplinary approach in addressing the multifaceted challenges
associated with such injuries. Electrical injuries are known to cause
extensive tissue damage, making the management of these wounds
particularly complex [13,14].

The treatment plan employed in this case involved a multidisci-
plinary collaboration, integrating surgical debridement, advanced
wound care modalities, antimicrobial therapy, and physical rehabilita-
tion [15,16]. Surgical debridement played a pivotal role in removing
necrotic tissue and creating a conducive environment for granulation
tissue formation and subsequent wound closure [17,18]. Studies have
shown that timely surgical intervention significantly reduces the risk of
infection and promotes faster healing rates [19-21].

Concurrent application of specialized wound care products and
negative pressure wound therapy has been shown to promote tissue
regeneration, minimize infection risk, and foster optimal healing envi-
ronments [22,23]. Negative pressure wound therapy, in particular, en-
hances blood flow to the wound area, which is crucial for healing
extensive electrical injuries [24].

Furthermore, the early initiation of physical therapy aimed to pre-
vent contractures, maintain range of motion, and optimize functional
outcomes. Evidence suggests that early rehabilitation interventions
significantly improve functional recovery and reduce long-term
disability in patients with severe injuries [25,26]. The collaborative
efforts of the medical team, comprising wound care specialists, plastic
surgeons, and physical therapists, facilitated a comprehensive approach
to address the complex wounds resulting from electrical trauma,
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Fig. 1. Severe injuries on the shoulder and leg caused by electrical shock.
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underscoring the pivotal role of a multidisciplinary approach in
achieving successful wound closure and functional recovery [27].

The successful management of the extensive left shoulder and leg
wounds caused by electricity emphasizes the critical importance of
prompt intervention, diligent wound care, and the integration of
advanced therapeutic modalities in addressing the diverse challenges
posed by such injuries.

4. Conclusion

The effective management and healing of extensive left shoulder and
leg wounds from electrical trauma emphasize the importance of a
comprehensive, multidisciplinary approach. Key interventions included
surgical debridement, advanced wound care, antimicrobial therapy, and
physical rehabilitation, all of which contributed to favorable outcomes.

This case illustrates the efficacy of a holistic approach and highlights
the need for timely intervention and ongoing education for healthcare
professionals in managing electrical injuries. Future research should
focus on standardized treatment protocols and innovative wound care
technologies to enhance healing. The insights from this case can guide
clinical practice and inform multidisciplinary teams in developing
effective treatment strategies for similar cases.
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