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Advanced management of facial burns with cultured
keratinocyte dressings in the pediatric patient.
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Background

Facial burns are a major public health issue in Mexico due to the morbidity
and mortality they cause in this age group. Facial burns account for about
17% of morbidity in patients with immediate complications and long-term
sequelae, while 18% will develop permanent disability. Pediatric facial burns
are a challenge for the reconstructive surgeon since it is difficult to predict the
progression of the scar in a patient who will continue to grow. The treatments
must help prevent disability or permanent limitation as well as aesthetic
alterations that could have psychosocial repercussions for the patient. The
case of a 1-year-old patient with superficial and deep second-degree facial
burns managed with cultured keratinocyte patches is presented. The
procedure can be considered a reproducible technique with a short learning
curve and an effective tool in special areas. It does not generate morbidity
with respect to donor areas and offers an alternative when their use is limited.
The purpose of this article is to describe the results and advantages of this
innovative therapy in relation to hospitalization time as well as the cost-
benefit ratio.
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Mexico, as they are an important cause of
morbidity and mortality in this age group. Every
year, about 13 thousand people suffer burn injuries in
our country, of whom between 5 and 8% are children.
In this population, scald burns are the main burn
mechanism; however, fire injuries represent 13% of
every pediatric burn, a number that is highly relevant
if we consider that due to their association with CO
inhalation, they may represent higher mortality .
Moreover, it is associated with about 17% of
morbidity in patients with immediate complications
and long-term sequelae, while 18% will develop
permanent disability ”. Another point to consider are
the epidemiological and clinical characteristics of the
patients involved, who often require at least one
surgical procedure during hospitalization. This
significantly increases the cost of care, particularly for
patients who require intensive care unit management
and the high cost of supplies required for the
management of skin lesions .
Despite the advances made in the management
of burn patients, pediatric facial burns are still a
challenge for the reconstructive surgeon since it is
difficult to predict the scar evolution in a patient who
will continue to grow, as well as the disability or
permanent limitation that it might present.

Pediatric burns represent a public health issue in

When discussing facial burns in pediatric
patients, it is imperative to take into account the
heightened complexity of reconstruction as well as the
need for satisfaction, taking into account the aesthetic
subunits. The disruption of even one of these subunits
can completely disrupt the facial anatomical harmony,
resulting in psychological and social repercussions for
the burned patient. As a result, the management of the
pediatric patient with burns focuses not solely on
preserving the patient's life and achieving adequate
functionality but also on doubling the facial aesthetic
subunits .

Epifast® is a sheet of in vitro-cultured human
keratinocytes that is mounted on a sterilized and
vaselined cloth and placed between two grids. It
consists of three to five layers of living keratinocytes
mounted on a vaselined cloth whose dimensions are
seven by eight centimeters. It is a biologically active
dressing that produces growth factors and can
accelerate the formation of tenasin by hydroblasts as
well as blood vessel formation in granulosa tissues.
This specific product has demonstrated its efficacy in
the management of patients with chronic wounds and
re-epithelialization in diabetic foot patients .
Additionally, it joins the group of products that utilize
cultured human Kkeratinocytes, whose efficacy has
been demonstrated in the treatment of burn patients,
accelerating the speed of epithelialization, reducing
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Age 1 year old
Sex Male
Weight 11,5 kg
TBSA 13,5%

Burn mechanism Direct fire burn

Depth Superficial and deep 2™ degree burn

Atention time Less than 24 hours

Hospitalized days 10

Epithelization time 1" degree - 3 days

Superficial 2™ degree - 5 days
Deep 2™ degree - 8 days
*TBSA total body surface area

Table 1. Patient characteristics.

the duration of hospital stay, and reducing the number
of surgical procedures .

Case report

A 1-year-old male patient who is brought by a
family member to the emergency room at the South
Central Hospital of High Specialty of Petroleos
Mexicanos due to burns calculated at 13.5% of the
total body surface by direct fire mechanism. Upon
arrival, he did not present laryngeal stridor, perioral or
vibrissae burns, or other data suggesting immediate or
short-term compromise of the airway or CO inhalation
poisoning. Consultation with the plastic and
reconstructive surgery service was requested, finding
deep second-degree facial burns on both cheeks and
superficial second-degree burns on the rest of the face,
in the right thoracic-abdominal region (superficial
second-degree), elbow and right hand (superficial
second-degree), and left-hand phalanges (superficial
second-degree).
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The patient was hospitalized for 10 days,
during which two surgical procedures were performed.
On day 1, mechanical washing and surgical
debridement were performed. Approximately 5
patches of cultured human keratinocytes (Epifast®)
were placed in the facial region, which were fixed with
non-absorbable sutures to prevent their detachment,
followed by the placement of an absorbent foam
dressing on the extremities. The second procedure on
day 5 was a mechanical washing and removal of
Epifast® from the facial region since it was found to
have 95% epithelialization. The patient evolved
favorably, achieving epithelialization after 10 days and
being discharged home with NSAID-type analgesics
and facial moisturizing gel.

Follow-up was given in the outpatient clinic.
Seven days later, burns were identified in the facial
region in the process of epithelialization without signs
of infection or other complications. The following visit
was 14 days later, with complete re-epithelialization
24 days after the first surgical procedure (Figure 1).

Our 1-year-old male patient was diagnosed
with superficial and deep second-degree burns of
13.5% total body surface area. In the facial region, he
presented deep second-degree facial burns on both
cheeks and superficial second-degree burns on the rest
of the face. Patches of cultured human keratinocytes
were placed on the facial region for 5 days. After 10
days, he was discharged from the hospital.
Epithelialization time was obtained in first-degree
burns of 3 days, superficial second-degree burns of 5
days, and deep second-degree burns of 8 days. (Table
1). Subsequently, follow-up was given by an

outpatient clinic, where complete healing was found
24 days after the first procedure.

Figure 1. Satisfactory evolution with early, functional and esthetic discharge from day one to day 24".
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Figure 2. Technique of application of the cultured keratinocyte sheets. Patient prior to surgical treatment (a). Washing and debridement
(b). Bed prepared for application of cultured keratinocytes (c). Opening of the dressing of cultured keratinocytes (d). Application of
cultured keratinocytes (¢). Complete facial coverage with cultured keratinocytes (f).

Discussion

The use of autografts of skin is currently the
gold standard for the treatment of burns and to replace
skin loss; however, this resource is limited in
extensively burned patients due to a lack of donor
areas, special areas, or limited surfaces, as in the case
of pediatric patients ",

A bibliographic review was carried out in the
pubmed medical search engine, considering works that
included the terms "cultured keratinocytes", "burn",
"children" where we found different series from the
year 2000 to 2023 of patients with burns that are
managed by means of patches of cultured
keratinocytes, it is identified that the hospital stay is
similar in all the series, reporting a shorter time when
compared to the series with conventional management,
in the same way the number of procedures necessary
before the final result is reduced in patients treated
with keratinocytes cultured 4 + 2 when compared with
other therapeutic alternatives 7 +2 "'"”, The parameter
with much higher evidence is epithelialization time,
which was presented with a clear reduction in all the
series whose patients were treated with patches of
cultured keratinocytes for 4 + 2 days vs 18 &+ 2 days in
management considered the gold standard "*", which
in turn is reflected as a decrease in care costs. Despite
the price of Epifast® patches, the reduction in the
number of procedures as well as the days of hospital
stay and therefore the lower risk of complications such
as nosocomial infections, represent a positive cost-
benefit ratio for the use of patches of cultured
keratinocytes.

Conclusion
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This paper corroborates the information
obtained from previous studies on the use of Epifast®
as a therapy for the management of facial burns, in this
case applied to a pediatric patient, since a favorable
and measurable result was achieved in various aspects:
less time of epithelialization in superficial and deep
second-degree burns, length of hospital stay, patient
without complications, reduction in care costs, and
short- and medium-term sequelae. The procedure can
be considered a reproducible technique; with a short
learning curve and short application, it is an effective
tool in special areas; it does not generate morbidity
with respect to donor areas; and it offers an alternative
when their use is limited. It is necessary to continue
using this technique in our service and with other
methodological designs that establish the scope of
these measures.
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