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Role of Hybrid Reconstruction Ladder in Pediatric Thermal Burns

Jackson Nuli1, Ravi Kumar Chittoria2, Barath Kumar Singh3

Abstract

Burns and related injuries are common causes of deaths and disability. The highest 
incidences of burn cases occur in children and adults. In children less than 2 years of age, 
contact with hot surfaces and scald burns are the most common presentation to the hospital. 
The practice of cooking at ground level or sleeping with a burning lamp are some of the causes. 
Early management of this type of burns results in better outcomes. In this case we describe 
the role of Hybrid reconstruction ladder using regenerative methods in the management of 
paediatric thermal burns.
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INTRODUCTION

Burns are one of the leading causes of morbidity 
and mortality in children. Basic knowledge 

about thermal injury is important in the 
management of children presenting with burns. A 
study by Davis in 1990 quoted 2 million incidences 
of burns per year in the Indian Subcontinent. 
Forty percent of burn victims are under 15 years 
of age. Scalds and hot liquids make up 90% of 
burn injuries to children. Common sites are at 
home around the kitchen and open Þ re places. 
The reconstructive ladder was a term coined by 
plasticand reconstructive surgeons to describe 
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levels of increasinglycomplex management of soft 
tissue wounds.1 Theoretically, the surgeon would 
utilize the lowest rung of the ladder, that is, the 
simplest reconstruction technique to address 
a clinical reconstructive problem. The hybrid 
reconstructive ladder can be used to augments the 
traditional reconstructive ladder withregenerative 
medicine modalities (Fig. 1). In this case report, we 
assess the role of hybrid reconstruction ladder in 
the management of pediatric thermal burns.

Fig. 1: Hybrid reconstruction ladder
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MATERIAL AND METHODS

This study was conducted in the Department of 
Plastic Surgery in a tertiary care institute. Informed 
consent was obtained from the patient under 
study. Department scientiÞ c committee approval 
was obtained. It isa single center, non-randomized, 
non-controlled study. The patient under study 
was a 2-years-old female, with no other known 
comorbidities presented with second degree deep 
scald burns to the right chest, arm and forearm 
constituting 15% of total burn surface area (Fig. 
2). The burn wound was debrided with hydro-jet 
(Fig. 3) and regenerative therapies like Autologous 
platelet rich plasma (APRP) (Fig. 4), sucralfate 
application (Fig. 5) and biological collagen scaffold 
dressing (Fig. 6) was done. APRP was applied 
once in a week for four weeks.Nonviable necrotic 

tissuein the deep burn areas were managed with 
tangential excision and split skin grafting was done 
(Fig. 7). Negative pressure wound therapy was 
applied to the woundpre and post skin grafting 
(Fig. 8). Low level laser therapy was applied once 
in a week for 10 min for four weeks pre and post 
skin grafting (Fig. 9).

Fig. 2: At the time of presentation

Fig. 3: Hydro jet debridement

Fig. 4: Autologous platelet rich plasma applied to the burn 
wound.

Fig. 5: Sucralfate therapy applied to the wound.

Fig. 6: Collagen scaffold dressing
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Fig. 7: Split thickness skin graft Fig. 8: Negative pressure wound therapy

Fig. 9: Low level laser therapy

RESULTS

The second degree superÞ cial burn wounds healed 
well. The graft uptake was good at the site of 
second degree deep burns after tangential excision. 
Patient was discharged successfully with all burn 
wounds healed well (Fig. 10). Intraoperative and 
postoperative period was uneventful.

Fig. 10: Healed burn wounds at the time of discharge

DISCUSSION

Hybrid reconstructions have transformed the 
management of complex injuries and have offered 
the extension of indications for techniques available 
to manage composite tissue loss. Continued research 
and the development of strategies to address 
complex tissue loss are of continued interest. The 
utilization of biologic scaffolds may enhance the 
wound healing process.1 APRP is known to induce 
collagen, blood vessel and adipose tissue formation 
and also aid in tissue moulding.2,3 This not only 
helps in the taking up of the skin grafts applied but 
also in ensuring more cosmetically appealing scar 
formation.4,5

Studies and rare case reports all show that topical 
sucralfate therapy is effective for treating wounds. 
Sucralfate suppresses the release of interleukin-2 
and interferon gamma damaged skin cells while 
promoting the growth of dermal Þ broblasts and 
keratinocytes in vitro.6,7 Sucralfate has a physical 
barrier effect that reduces inß ammatory response 
and promotes mucosal repair. Additionally, 
sucralfate promotes angiogenesis, which speeds up 
wound healing. Sucralfate raises the levels of basic 
Þ broblast growth factor (bFGF) and epidermal 
growth factor in the wound.8 Additionally, 
sucralfate promoted the release of IL-6 and PGE2 
from skin cells, which aided in the healing process.9

LLLT has analgesic and anti-inß ammatory 
properties in addition to stimulatory effects on 
tissue regeneration, wound healing, and repair.10 
At the cellular level, the LLLT stimulates cell 
growth, increases Þ broblast proliferation, decreases 
the formation of Þ brous tissue, promotes cell 
regeneration, increases the production of collagen, 
decreases the formation of oedema, increases the 
synthesis of growth factors, decreases the number 
of inß ammatory cells, decreases the synthesis 
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of inß ammatory mediators like substance P, 
bradykinin, histamine, and acetylcholine, and 
stimulates the production of nitric oxide. The 
power, wavelength, and duration of LLLT 
treatment all affect the photobiological effects. 
Gallium Arsenide Ga-As, Gallium Aluminum 
Arsenide, Krypton, Helium Neon He-Ne, Ruby, 
and argon are among the regularly utilized LLLT 
lasers. It has been utilized to manage burn wounds 
as well as acute and chronic pain, wrinkles, scars, 
hair loss, and photo rejuvenation of photodamaged 
skin. Due to its bio stimulatory qualities, LLLT has 
been demonstrated to be beneÞ cial as an adjuvant 
therapy in the care of wounds. Burn wounds 
treatment using low-level laser therapy (LLLT) can 
enhance and hasten the healing process and also in 
scar modulation.11

According to the literature, negative pressure 
wound therapy is thought to have four main 
mechanisms of action: contraction of the wound, 
stabilization of the wound environment, removal of 
extracellular ß uids, and micro deformation at the 
foam wound interface.12,13 It has been useful in the 
healing of burn wounds and scar modulation.

CONCLUSION

The hybrid reconstruction ladder with regenerative 
modalities can be used to manage cases of pediatric 
scald burns with satisfactory results.
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