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ABSTRACT

Electrical injuries occur when high energy current travels through the body due to contact 
with an electrical source. Injuries can occur due to various methods; the flow of current through 
body, arc flash, clothing catches fire to name a few. In the former two, the body converts 
electricity into heat, which results in thermal burns. It is important to note that the external 
appearance of an electrical burn does not accurately predict the extent of the injury, as internal 
tissues and organs may be impacted severely than it appears from outside.1
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INTRODUCTION

Electricity is an indispensable part of modern 
life. However, use of multipurpose electricity 
in daily life increases the risks of accidents, 

injury or death. Electrical burns if severe and 
associated with high voltage (>1000 V) can cause 
signi𿿿cant�morbidity�and�mortality.�Of�all�the�burns�
treated in a medical setting, 4% to 5% are electrical.2 
In the United States, accidental high voltage 
electrical injuries account for approximately 400 
deaths per year and the total number of electrical 
deaths is approximately 1,000 per annum, thus 
making it a devastating, but preventable hazard. 
Electrical injuries in adults are most commonly 
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occupational, with males more frequently affected 
than females. In children, household electrical 
injuries are more common. To minimize the 
functional� effects,� reconstruction� with� skin� Áaps�
or grafts should be performed as soon as possible.3 
Recent advances include reconstructive techniques 
merged with regenerative medicine modalities to 
improve outcomes in these cases. These treatments 
combine traditional reconstruction measures with 
regenerative medicine applications and has been 
termed ‘hybrid reconstructions’.4 The hybrid 
reconstruction�model� (𿿿g.� 1)� aims� at�maximizing�
the function and to minimize the disability 
and morbidity associated with traditional 
reconstruction.

Materials and Methods 

This study was conducted in the department 
of plastic surgery in a tertiary care center 
after obtaining the departmental ethical 

committee approval. Informed written consent was 
taken from the patient. The study is a prospective 
observational type done on a 60-year-old male with 
known co-morbidities including hypertension & 
coronary artery disease with ejection fraction of 
25%.�Patient�presented�with�raw�area�(𿿿g.�1)�over�



36

RFP Journal of Dermatology / Volume 8 Number 1 / January - June 2023

Fig. 1: Hybrid Reconstructive Ladder
Source Article: Plastic Surgery Challenges in War Wounded II: Regenerative Medicine5

left lower limb & perineum of one month 

Methods and Materials

This study was conducted in tertiary care 
centre in department of plastic surgery after 
getting the department ethical committee 

approval. Informed consent was obtained for 
examination and clinical photography. 

A 13 year old girl with 5% electric burns on 
forehead and bilateral lower limbs (Fig. 1) was 
admitted and underwent hybrid reconstruction 
ladder therapy. She underwent multiple sessions of 
hydrojet therapy, prolotherapy, activated platelet 

rich plasma, heterografting with collagen, collagen 
oinment local application, non adhesive dressing, 
negative pressure wound therapy, Vitamin D3, 
sucralfate local application, secondary dressing & 
splinting,� and�𿿿nally� Er:� YAG� laser� (Fig.� 3-12)� to�
healed areas to remove scars during her course in 
hospital. 

Results

After the hybrid reconstruction ladder 
therapy, wound healing improved and 
there was good wound bed preparation for 

heterografting without any local adverse effects. 

Fig. 2: Facial burns at the time of admission Fig. 3: Burn wounds in the foot at the time of admission
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Fig. 5: Application of hydrojet debridement

Fig. 6: Application of prolotherapy Fig. 7: Application of Vitamin D3, sucralfate therapy 

Fig. 8: Application of non adhesive dressing
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Fig. 9: Application of heterografting (collagen)

Fig. 11: Application of secondary dressing on the face 

Fig. 10: Application of negative pressure wound therapy

Rajalekshmy Mini Rajesh, Ravi Kumar Chittoria, Neljo Thomas/ 
Role of Hybrid Reconstruction Ladder in Electric Burns

Fig. 12: Application of Er:YAG laser on healed areas
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Fig. 13: Wound at discharge 
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Patient was discharged after wound healing and 
scar reduction. (Fig. 13)

Discussion

In recent years, surgical teams have incorporated 
a “hybrid reconstructive ladder/elevator” 
paradigm, in which regenerative medicine 

therapies are used in conjunction with traditional 
approaches of reconstruction. This novel treatment 
paradigm� is� originally� a� modi𿿿cation� of� the�
conventional reconstructive ladder and has led to 
improvement�in�de𿿿nitive�closure�of�wounds�with�
extensive soft tissue loss.6 Literature on the topic 
suggests that technique escalation in accordance 
with the ladder should be undertaken based on 
wound etiology, presentation, extent and nature 
of tissue loss, available resources, and surgeon 
expertise.7 It involves starting at the bottom of 
the ladder and escalating up if one therapy fails 
to improve the wound. A study conducted in 
Turkey in 2015 involved 117 patients with HVEI 

(high voltage electrical injury) who were treated 
with�a�Áap�cover�and�HVEI�defects�should�include�
urgent� 𿿿rst� aid� followed� by� serial� debridement�
and� reconstruction�with�a� reliable�Áap.3 Hydrojet 
therapy, prolotherapy, activated platelet rich 
plasma, heterografting with collagen, collagen 
oinment local application, non adhesive dressing, 
negative pressure wound therapy, Vitamin D3, 
sucralfate local application, secondary dressing & 
splinting, and Er: YAG laser were the components 
of hybrid reconstruction ladder used in our 
patient. Except for the high cost and requirement 
of extensive infrastructure, hybrid reconstruction 
ladder�is�a�promising�advancement�in�the�𿿿eld�of�
reconstruction.

Conclusion

Hybrid reconstruction ladder is an 
important alternative in the treatment 
of electrical burns patients. At each step 

of the reconstruction ladder, results were better, 
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and these modalities may allow for the expansion 
of indications for each step. The performance of 
simultaneous hybrid procedures is associated 
with potential advantages such as reduction in the 
length of hospital stay and associated morbidity, 
hospital acquired infections. It also helps in better 
wound� healing,� early� and� de𿿿nitive� recovery.
In our study the hybrid reconstruction ladder 
approach to treatment of electric burns was found 
to improve wound healing and reduce overall 
morbidity, hospital stay and better scar outcome. 

References 

1. Bounds EJ, Khan M, Kok SJ. Electrical Burns. 
[Updated 2022 Apr 28]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 
2022 Jan-. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK519514/

2. Gentges J, Schieche C. Electrical injuries in the 
emergency department: an evidence-based 
review. Emerg Med Pract. 2018 Nov;20(11):1-
20.

3. Eser C, Kesiktas E, Gencel E, Kokacya O, 

Rajalekshmy Mini Rajesh, Ravi Kumar Chittoria, Neljo Thomas/ 
Role of Hybrid Reconstruction Ladder in Electric Burns



Yavuz M, et al. (2015) Algorithms of Flap 
Reconstruction in High-Voltage Electrical 
Injuries: 26 Years Experience. Trauma Cases 
Rev 1:001

4. Cap AP, Spinella PC, Borgman MA, Blackbourne 
LH, Perkins JG. Timing and location of blood 
product transfusion and outcomes in massively 
transfused combat casualties. J. Trauma Acute 
Care Surg. 73(2 Suppl. 1), S89–S94 (2012). 

5. Valerio IL, Sabino JM, Dearth CL. Plastic 
Surgery Challenges in War Wounded II: 
Regenerative Medicine. Adv Wound Care 
(New Rochelle). 2016 Sep 1;5(9):412-419. doi: 
10.1089/wound.2015.0655. PMID: 27679752; 
PMCID: PMC5028905.

6. Valerio IL, Sabino JM, Dearth CL. Plastic 
Surgery Challenges in War Wounded II: 
Regenerative Medicine. Adv Wound Care 
(New Rochelle). 2016 Sep 1;5(9):412-419. doi: 
10.1089/wound.2015.0655. PMID: 27679752; 
PMCID: PMC5028905.

7. Simman R, Abbas FT. Foot Wounds and the 
Reconstructive Ladder. Plast Reconstr Surg 
Glob Open. 2021 Dec 27;9(12):e3989.


