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Feasibility of Cultured Allogenic Keratinocyte Treatment for Third Degree Burns
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Allogenic keratinocyte application is widely used for treatment of second degree burns. However, there is no significant body
of report on application of allogenic keratinocyte to third degree burns. A geriatric patient visited our burn center showing second to third-degree burn on dorsum of her left hand. Considering the surface area and wound depth, surgery was indicated
but her medical condition and age made the surgery high risk for a long operation. Therefore, chemical escharolysis, serial
®
bedside debridement, and cultured allogenic keratinocyte (Kaloderm , Tegoscience, Seoul, Korea) application was done. The
®
wound was completely epithelialized after four rounds of Kaloderm application. For third-degree burns where definitive surgical reconstruction is precluded due to medical comorbidity of the patient, we investigated the possibility of allogenic keratinocyte treatment which may allow to avoid high-risk anesthesia and surgery. (J Korean Burn Soc 2019;22:4 5 -48)
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dermal loss and are thus approved for treatment of to

INTRODUCTION

second-degree burns3). However, only a paucity of literature suggests the use of cultured keratinocyte in burns

Allogenic keratinocyte is a very effective treatment

deeper than second degree. Although surgical debride-

method for burn wound resurfacing. Since the first suc-

ment and reconstruction with flap or skin graft is consid-

cessful culture of human keratinocyte in 1975, Several

ered as the treatment of choice for third degree burns,

treatment models have been investigated to directly deliv-

some medical conditions of the patient often make this

er populated keratinocytes to the deficient wound envi-

treatment decision a high-risk procedure. This clinical pic-

ronment1,2). Among those, the most successful model is a

ture is more realistic in burns to the elderly or infants,

sheet-like construct of cultured keratinocytes which could

who are usually not a good candidate for long anesthesia

be applied directly on the wound bed. There are a few

and extensive surgery. In this context, we present a case

in-market items that follow this design, such as Apligraf

of third degree burn of the medically comorbid patient

(Organogenesis, USA) and Kaloderm (Tegoscience, Korea).

who was treated nonsurgically with cultured allogenic

These items are effective in treating superficial to deep

keratinocyte (KalodermⓇ, Tegoscience, Korea).
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CASE REPORT
An 85-year-old female patient with hypertension, diabetes mellitus came into our burn center for thermal contact injury to her left hand by a household cooking pot,

46

대한화상학회지 Vol. 22, No. 2, 2019

which occurred two weeks ago. At the time of pre-

complete wound epithelization was found (Fig. 4, post-

sentation, about 10×15 centimeter sized deep second to

burn day 35).

third degree burn wound was found on the dorsal side
of left hand over the first to third metacarpophalangeal

DISCUSSION

joint area (Fig. 1, post-burn day 14). Due to the patient’s
age and general condition, it was unsafe to undergo skin

Thermal injury to the skin and soft tissue is one of the

graft under general anesthesia. The patient was initially

most frequent type of trauma. Annual report on burn in-

treated with silver sulfadiazine dressing to induce chem-

cidence from World Health Organization describes the

ical escharolysis. Serial, conservative escharectomy was

yearly morbidity from burn trauma as high as 180,000

performed to remove remaining eschar. After serial chem-

cases4). In South Korea, recent incidence of burn injury is

ical and surgical eschar management, 4x8cm sized skin

5)
rising as high as 500,000 cases . Extensive research into

defect was remaining on the wound bed (Fig. 2, post-

wound healing mechanism, microbiology, and burn phys-

Ⓡ

burn day 21). Kaloderm was applied sequentially to the

iology vastly improved treatment outcomes. For past

raw surface twice in a week consecutively for two weeks

burn victims who were provided with no other alter-

(Fig. 3). After four rounds of KalodermⓇ application,

native than resection or amputation, current burn treatment materials allow much more safe and comfortable
soft tissue restoration which leads to high chance of limb
salvage and functional preservation without surgery.
Among these burn treatment materials, cultured allogenic

Fig. 1. Patient at initial presentation. About 10×15 sized, full
thickness burn wound over dorsum of the left hand. Large
eschar is noted in the center of the wound.

Fig. 2. Wound bed Preparation. Chemical escharolysis with
silver sulfadiazine (left). Serial conservative debridement of
eschar for wound bed preparation (right).

Fig. 3. Application of cultured
allogenic keratinocyte. First application of KalodermⓇ on the wound
bed (left). Healing progress of the
burn wound (middle). Wound
condition after second KalodermⓇ
application (right).
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Table 1. Substances Released from CAK to the Wound
Environment

Classification

Substances

Growth factors
Cytokines
Extracellular matrix (ECM)
Collagenase

TGF-α, PDGF, TGF-β, TNF-α,
bFGF, M-CSF, VEGF
IL-1, IL-6, IL-8, IL-10, GM-CSF
Fibronectin, Laminin
MMP1, MMP2, MMP9

of the hand dorsal skin is critical for normal function of
the hand joints, an aggressive approach for scar care
should be maintained. A cautious consideration regarding
the anatomical location should always be undertaken
when utilizing this treatment option.
Ⓡ

Fig. 4. Final wound condition. Four rounds of Kaloderm
application led to complete epithelialization.

In contrary to the consensus that CAK is reserved for
wounds that have at least some dermal component remaining in the wound bed, our case suggests that CAK

keratinocytes (CAK) shows excellent results for burns as
6)
severe as deep second degree . However, only limited re-

ports exist on the use of CAKs to full thickness burns,
which is the situation our case illustrates.

can be applied to full thickness burns when adequate bed
preparation is preceded. This means that the indications
of CAK treatment can be expanded, to substitute split
thickness skin grafting in select cases.

Allogenic keratinocyte was first introduced in the late

DECLARATION

1980s, and its easiness on application, effectives for various kinds of wounds has been reported on former studies7). KalodermⓇ, the material used in our case, is a human-derived cultured allogenic keratinocyte harvested
from the foreskin of an infant born in 2001. About one
billion keratinocytes are populated on a 5×6 cm2 sized
sheet-like scaffold. This construct is analogous to a basal
and spinous layer of the epidermis. The keratinocytes secrete various cytokines and growth factors that promote
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confidential.
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