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Abstract 
The main role of the melanin production belongs to the keratinocyte–Langerhans–melanocyte complex that within a burn injury might be 
destroyed. A particular aspect has the pediatric patient with burns due to a deficit in pigment synthesis and particularities involving the 
growth process of facial structures. This article presents four eloquent cases of pediatric patients with sequelae, consequence of facial burns 
that varied in depth and etiology. The age of patients at time of admission was between four and 18 years, and the interval between 
production of the primary lesion and admission was variable (0–17 years). Conservative treatments prove to be insufficient, requiring the 
destroyed structures to be replaced with compatible tissue by surgical intervention. The therapeutic success of skin grafts and dermal 
substituents acknowledges the main role of plastic surgery. New technologies as well as new cell focused studies support the clinical proven 
results as well as they enlarge the spectrum of potential available therapeutic methods in order to obtain the best therapeutic results. 
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 Introduction 

Melanocytes, the specialized cells that produce melanin 
with two varieties pheomelanin and eumelanin [1], are 
situated on the basal layer of epidermis (approximate 800–
1000/mm2) and through their products, they produce the 
skin pigmentation. Nevertheless, these cells are destroyed 
in facial burns that involve the basal epidermal layer. 

It is well known that the children’s skin is fairer, 
especially less than one year of age as pigmentation 
modifies with age. A major element is the melanic pigment 
quantity and quality, both genetically linked. There are 
further particularities of children’s facial skin: children’s 
skin is very thin and highly vascularized (pink colored). 

Melanocytes, there are dendritic cells that expand their 
extensions in the spinosum layer, in areas exposed to  
the sun, becoming larger and more numerous. Pituitary 
stimulation, influenced by solar exposure, generates MSH 
alpha- or beta- (stimulating hormone). This molecule 
binds to a specific receptor on melanocytes MC1-R, and 
stimulates the production of melanocytes. Alpha-MSH is 
initiating the immune response and generates inflammatory 
mediators that promote the formation of melanin. So, 
what once was called epidermal–melanin unit is now called 
keratinocyte–Langerhans–melanocyte complex, acting in a 
coordinated manner to ensure the functions of the skin [2]. 

Researchers observed that the aggression (e.g., 
burning) on the skin will produce discolored areas, hypo-
pigmented which in most cases are surrounded by scar 
and are caused by the inflammatory process that destroys 
the melanin-producing cells [3]. They found that usually, 
the pigment loss is only partial and the patient’s skin 

regains color within a few months by restoring the 
melanocyte population and their properties, less in the 
scarring tissue, that lack such cells and which needs 
special treatment, needs to be removed by physical or 
chemical methods. 

Plastic surgery has the purpose to prevent as possible 
the formation of scar areas and/or bleached more so as 
the functional and aesthetic impact is greater for facial 
burns. In pediatric patients, the formation of such areas 
is interfering in the growth process but also has an impact 
on psychosocial integration. Also, the dynamic changes of 
cephalic extremity with age are important considerations 
that take into account by the surgeon in the treatment of 
facial burns. From birth, the facial structures begin to 
develop much more than the cranial ones [4]. Lund and 
Browder table is a widely used assessment tool for burns 
area in children as it compensates for variation with age 
[5]. It shows the percentage of the corporeal surface that 
the head represents: 19% for an infant and only 7%  
in adult. Nevertheless, those precise tools like the 3D 
computer display software have been developed to assist 
clinicians map out the burn area, to estimate the depth 
and as such to choose the proper treatment [6]. 

 Patients and Methods 

In this regard, the Clinic of Plastic Surgery and 
Reconstructive Microsurgery of “Grigore Alexandrescu” 
Emergency Hospital for Children, Bucharest, Romania 
has a great interest both in the prevention of such com-
plications and the treatment of those already established. 
Continuous research and choosing the appropriate therapy 
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for each patient had successful results. Some cases were 
chosen randomly for eloquent discussion on the impact 
of facial burn melanocytic cell destruction and surgeon’s 
therapeutic decision. We choose four eloquent cases for 
discussion about the visual impact of facial burn on cells 
destruction and surgeon’s therapeutic decision. 

The first patient presented an extensive IIB–III degree 
burn, having multiple locations and involving almost 
totally the face. A conservative treatment was ineffective 
on right hemifacial aspect due to burn’s depth. 

The second patient had a persistent depigmented scar 
because of an IIB–III degree burn. The patient had a 17-
year-old scar, situated in left temporoparietal region. The 
excision of scar area was performed then it was covered 
with a synthetic skin substitute. 

The aim for the third patient was to reduce the 
aspect of an invalidating postburn sequel on right eye 
angle by using cultured keratinocytes. 

For the last patient, who presented terrible lesions and 
alopecia, an expander has been used for obtaining a flap 
with the same characteristics of the surrounding tissues. 

 Results 

Case No. 1 

For the first patient, because the conservative treat-
ment was ineffective, he required thin compatible skin 
grafting on the fifth day after presentation. The post-
operative evolution is favorable and the excellent con-
solidation of results can be seen in about four months 
after surgery (Figure 1). For the first case, the final result 
shows that the graft has same color as the patient’s 
normal skin but the area that was treated conservatively 
has a discolored aspect that implies the melanocytic cell 
destruction. 
 

 

  
Figure 1 – Compatible skin grafting: (A) Post-burn aspect; (B) Conservative treatment; (C) Granulating tissue;  
(D) Compatible skin grafting; (E) Final result-normal pigmented grafted skin vs. depigmented area. 

 

Case No. 2 

For the second example, the synthetic skin substitute 
generated the formation of a well-vascularized neodermis 
before skin grafting. After the removal of depigmented 
scar and the application of a substitute, the local condi-
tions permitted the removal of the silicon foil on day 21 
and compatible skin grafting of this area (approximately 

0.2 mm thickness). The procedure was performed carefully 
as this thin graft is more fragile than conventional full 
thickness grafts. 

The graft was integrated and the result in about two 
months after the intervention was a success, namely 
regaining skin color, elasticity and ensuring proper 
functionality of the area (Figure 2). 

 

  
Figure 2 – Synthetic dermal substitute: (A) Depigmented area to be excised; (B) Synthetic dermal substitute applied; 
(C) Silicone foil removal; (D) Thin skin grafting on the neodermis; (E) Final aspect. 

 

Case No. 3 

For the following case, after the surgical scar excision, 
a synthetic dermal substitute was applied. In 21 days, 
vascularized neodermis was formed. Then the superficial 
silicon layer was removed and autologous cultured 
keratinocytes were applied (Figure 3). In nine days, the 
epithelization was complete. 

Using an epidermic graft or autologous cultured 
keratinocytes on a good quality dermis is successful in 
obtaining a tailored aesthetic and chromatic area as 

presented in the third case. At one can see, in “Grigore 
Alexandrescu” Plastic and Reconstructive Microsurgery 
Clinic beneficial results were obtained using synthetic 
skin substitutes’ matrix and cultured cell suspension. 

The main improvements are made to minimize donor 
site scar, the epithelization speed and good quality and 
compatibility in areas where the autologous cultured kera-
tinocytes were applied (Figure 4). Through their inte-
ractions with local melanocytes they obtain the melanin 
pigment. 
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Figure 3 – Reconstruction using cultured 
keratinocytes suspension: (A) Right para-

nasal and internal eye angle scar to be 
excised; (B) Synthetic skin substitute to 

obtain neodermis; (C) Cultivated keratino-
cytes suspension applied on a neodermal 
matrix; (D) Final postoperative aspect, 

normal skin color and function. 
 

Figure 4 – (A and B) Histopathological pictures from functional keratinocytes*: crowded, pleomorphic and hyper-
chromic nuclei; individual and group keratinization; HE staining: (A) ×200, (B) ×400. *Pictures courtesy of “Domina 
Sana Medical Center” Bucharest, Romania. 

 

Case No. 4 

For the last case, an expander was introduced in the 
neighboring healthy area and it was filled with 300 mL 
saline, gradually injecting the expander every 5–7 days 
with 30 mL of saline. In the Clinic of Plastic Surgery, 
there are approximately 18–20 interventions of this kind 
per year, generating good-sized flaps to cover the 
defects [7]. The average time to fill is between three and 

four weeks, depending on the desired size, getting an 
augmentation index of 1.5. 

However, considering also the psychosocial implica-
tions consecutive to these new aesthetic changes that 
induced by this technique, its use should be made in 
carefully selected cases, sometimes in a single stage 
despite spectacular aesthetic results (Figure 5). 
 

 

Figure 5 – Facial and scalp 
reconstruction using a tissue 
expander: (A) Pre-operative 

discolored and alopecic area; 
(B) Tissue expansion process; 
(C) Final reconstructed aspect.

 

 Discussion 

Plastic surgery objectives are to prevent the conse-
quences such as scarring or depigmentation furthermore 
in case of facial burns that have high aesthetic and funct-
ional impact. In case of pediatric patients, this might 
interfere with the growth process and generate psycho-
logical or social problems. A marked effect of post-burn 
depigmentation is seen in patients with darker skin. 

Clinical observations and patient self-reports, as well 
as several empirical studies suggest that burn care of a 
burned victim, including early and continued attention 
to psychosocial aspects of the patient’s life, can 
facilitate positive psychological adaptation to the 
challenges of traumatic injury, painful treatment, and 
permanent disfigurement [8–11]. 

Gaining a better understanding of the effects of burn 
injury on body image in burn patients over time could 
help us to better understand the psychosocial sequels of 
burns and to identify potential interventions, which may 
serve to improve the quality of life in burn patients [12]. 

The approach of burned facial wound in children 
within a multidisciplinary team is essentially guided by 
the surgeon’s expertise in order to accomplish desiderate 
of a closer to normal healing. 

One of the objectives is the prevention or correction 
of leucoderma, the process resulted from the destruction 
of melanocytes. Therefore, we chose four cases indicative 
of successful methods by which plastic surgery addresses 
this problem. 

The acute burned facial superficial wound benefits from 
the conservative and supportive treatment but it has the 
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disadvantage of leucoderma and scarring. A marked 
appearance of depigmented areas is observed, following 
this approach, noticeable especially in patients with darker 
skin, due to destruction of melanocytes in the aggression 
process (Figure 1). 

Quality results are obtained by the use of full thick-
ness autograft that remains the standard approach. The 
face is an area exposed to the sun, an area rich in melano-
cytes so that its skin replacement, chosen from a color 
compatible site, e.g., the neck or supraclavicular. Unfor-
tunately, the method is limited due to the lack of donor 
sites availability, especially in complex, extensive burns. 

Postburn sequels also benefit from thin grafting on 
neodermis generated by the aid of a synthetic skin 
substitute as presented in the second case (Figure 2). 
The dermal substitutes have a biodegradable matrix that 
allows migration of fibroblasts, lymphocytes and macro-
phages, followed by endothelial cells that are initiating 
the neovascular network. Collagen is synthesized by 
fibroblasts and gradually replaces the matrix. Once the 
new dermis is formed the silicon layer is removed. Then 
we apply a thin graft from a compatible donor site. The 
local melanocytes as well as the vascularization offer 
color compatibility to graft with the surrounding area. 
The skin aspect suggests that the melanocyte population 
regained its normal functionality after thin skin grafting 
and confirmed that this scar tissue remains discolored, 
long time after the aggression (17 years) despite proper 
conservative treatment. 

The method also has the advantage that it offers 
minimal scarring to the donor site. The experience of 
the Clinic of Plastic Surgery and Reconstructive Micro-
surgery, “Grigore Alexandrescu” Emergency Hospital 
for Children, Bucharest consists in a wealth of cases 
(between 600–700 cases annually) of pediatric patients 
with burns treated with temporary coating methods, which 
fully demonstrated the advantages of the method [13]. 

Tissue expanders represent an important alternative 
technique for correcting scarred and hypo-/hyper-
pigmented area and are useful in achieving the closure 
of defects resulting from excision and solving compli-
cations such as alopecia consecutive to burns. 

In facial reconstruction after burning, we have achieved 
excellent results using tissue expander. As seen in the 
fourth case, the expander provides a structure bearing 
the same cellular and structural characteristics as the 
area where it is used. Tissue expanders’ use has great 
outcome by using flaps to correct the sequels but their 
use remains limited to selected cases. The limitation of 
this method it is noted due to the effects of structures 
growth, scar retraction and gravitational pull of neigh-
boring tissue as observed in studies of foreign researchers. 
Radovan’s research is eloquent and establishes certain 
criteria for surgical practice in using expander for sequels, 
consequences of facial burns in pediatric patients [14]. 

The interest in obtaining a good recovery and a 
physiological aspect had imposed an approach at the 
microscopic level and broadening the range of specific 
methods of plastic surgery. 

Due to the impossibility of conservative treatment to 
generate prompt skin replacement or the lack of avail-
ability in donor sites for autografts or risk of rejection  
in allografts there is noted a growing interest towards 

the development and use of skin substitutes genetically 
engineered, cellular or non-cellular [15–17]. 

The researchers have already obtained promising 
results in the treatment of postburn leucoderma by mela-
nocyte–keratinocyte transplantation that did not required 
cultivating, just harvesting and transplantation from the 
donor tissue in the recipient after dermabrasion and 
specific treatment with excimer laser [18]. 

There is also an interest in application of stem cells 
and guiding their differentiation as a method used to 
obtain a skin supple, elastic, consistent in color and with 
the neighboring structure [19, 20]. Other authors suggest 
applying cells with direct harvesting from a compatible 
area in a single stage healing process and the elimination 
of epidermal transplant phase after full thickness burns 
[18, 21, 22]. 

These skin substitutes offer the support of dermal 
or/and epidermal regeneration and can be used in 
association with autografts to obtain a compatible skin 
and regenerate the melanocytic population. They do carry 
the disadvantage of a deficit in vascularization [23]. 
Studies have been made in this sense and found that 
during early skin maturation, keratinocytes, melanocytes, 
and fibroblasts from different skin color types used to 
construct pigmented dermo-epidermal skin analogs have 
distinct influences on the host tissue after transplantation, 
generating a higher amount of blood vessels in light 
compared to dark skin probably due to that different 
VEGF expression patterns [24]. 

The research in this field is nowadays orientated to 
cells printing on biomaterials generating 3D scaffold 
that resembles to the skin pattern [25–27]. The method 
requires however, a long time study to prove the success 
and applicability of facial burns in pediatric patients 
because of anatomical particularities and growth process. 
More successful in efficient regeneration might prove  
in the future in situ printing. A procedure that applies 
directly on the patient’s facial burned wound, a layered 
structure having similar composition and elements as 
the original tissue. Studies are made in this sense on 
porcine and murine models: cells in situ printing had 
positive results in healing full-thickness lesions [28, 29]. 

These techniques come to help the surgeon to achieve 
a skin closer to the physiological aspect while addressing 
this delicate area that is exposed to environmental factors 
and friction forces for a patient in full dynamic evolution 
of local structures. 

 Conclusions 

Facial burns in children have dramatic effects on their 
development especially through functional and psycho-
social impediments they bring. Destruction of melanocytes 
and subsequent leucoderma in this process emphasize 
the consequences. Plastic surgery role is an essential 
one in the management of these patients as tested by 
specific methods in the prevention and remediation of 
complications. Therapeutic success obtained by grafts, 
flaps of skin and dermal substitutes proves its role. New 
technologies and cutting-edge research at the cellular 
level demonstrates their offered support and that plastic 
surgery does not hesitate in purchasing them as useful 
methods to achieve the best results. 
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