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Case Report

Utilizing amniotic membrane in the treatment of sever forehead skin avulsion on a 2-year-old boy
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Abstract
 Amniotic membrane, an effective substitute in reconstructing soft tissue defects, facilitates wound healing, and scar 
reduction, and contributes to skin beauty enhancement. This transparent membrane rich in growth factors, cytokines, 
and matrix proteins facilitates tissue repair. Its utilization in medicine, including ophthalmology and plastic surgery, 
significantly improves treatment outcomes. In the present study, a case of severe soft tissue injury reconstruction in 
a two-year-old child is reported. The use of amniotic membrane for reconstructing skin injuries and traumas in the 
forehead area improves wound healing, reduces scarring, and enhances beauty outcomes. This approach is one of the 
effective methods in managing facial traumatic injuries in children, with the ability to accelerate wound healing, reduce 
scarring, improve patients' quality of life, and enhance beauty outcomes.
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 Introduction
 Soft tissue injuries to the forehead can be 
challenging to reconstruct due to the complex 
anatomy and visibility of the area (1).
 Traditional methods of repair often result in unsightly 
scars and poor cosmetic outcomes. However, recent 
advancements in regenerative medicine have 
introduced amniotic membranes as a promising 
alternative for soft tissue reconstruction (2,3).
The amniotic membrane is a thin, transparent 
membrane surrounding the fetus during 
pregnancy. It is rich in growth factors, cytokines, 
and extracellular matrix proteins that promote 
tissue regeneration and wound healing (3,4).
In recent years, amniotic membrane has gained 
popularity in various medical fields, including 
ophthalmology, dermatology, and plastic surgery, 
for its ability to enhance wound healing and 
reduce scarring. When used in forehead soft tissue 
laceration reconstruction, the amniotic membrane 
offers several advantages over traditional methods.
Firstly, it provides a natural setting for cell 
proliferation, promoting faster wound closure 
and reducing the risk of infection. Additionally, 
its anti-inflammatory properties help minimize 
swelling and discomfort post-operatively (4,5).
 Furthermore, amniotic membranes have been shown 
to improve cosmetic outcomes by reducing scar 
formation and promoting more natural-looking skin 
regeneration. Its transparent nature allows for better 
integration with surrounding tissues, resulting in a 
seamless appearance once the wound has healed (6, 7).
This paper examines the application of amniotic 
membranes in reconstructing severe skin avulsion 
in a 2-year-old boy, suggesting its potential to 
advance facial reconstruction methods for pediatric 
patients. Through this case study, we aim to 
illustrate the profound impact of this technique 
and its implications for future clinical practice.

Case
 We  present the case of a 2-year-old male child 
who was admitted to the Maxillofacial Surgery 
department of  Zahedan University of Medical 
Sciences following a traumatic incident resulting in 
a severe forehead skin avulsion injury
The patient had sustained the injury from a 
household accident, leading to a significant loss of 
skin tissue on the forehead region. The exposed area 

extended from the hairline to the mid-eyebrow level, 
exposing underlying structures such as muscle and 
subcutaneous tissue. The complexity of the injury 
raised concerns regarding functional and aesthetic 
reconstruction in this young patient. Upon initial 
evaluation, the patient was found to be in stable 
condition with no other associated injuries. 
The extent of the forehead skin avulsion injury 
was carefully assessed, revealing the challenges 
associated with traditional reconstructive methods 
due to the unique characteristics of pediatric facial 
tissues. . Initial debridement and suturing are 
indicated for specific lacerations where the wound 
edges align (Figure 1).
Given the critical nature of the injury and the 
importance of achieving optimal outcomes, 
innovative approaches using regenerative techniques 
were considered to address the extensive soft tissue 
loss. In light of recent advances in regenerative 
medicine, a decision was made to employ an 
amniotic membrane for the reconstruction of the 
severe forehead skin avulsion injury in the 2-year-
old boy (Figure 2). 
The amniotic membrane, sourced from a reputable 
tissue bank, was meticulously prepared and applied 
to the exposed area following thorough debridement 
and irrigation.
Leveraging the regenerative properties of amniotic 
membranes, including their anti-inflammatory, 
anti-scarring, and wound-healing capabilities, was 
deemed crucial in promoting tissue regeneration and 
facilitating optimal wound closure. Following the 
application of the amniotic membrane, the patient 
demonstrated promising progress in the healing 
process (Figure 3).
 Over the next 12 weeks, gradual re-epithelialization 
and tissue regeneration were observed, leading to 
the restoration of the natural contour of the forehead 
region. The use of amniotic membranes played a 
pivotal role in promoting efficient wound healing, 
minimizing scar formation, and reducing the risk of 
functional impairment. Six months post-accident, 
the patient's wound showed satisfactory healing 
(Figure 4).
Subsequent follow-up assessments revealed 
excellent cosmetic outcomes, with minimal scarring 
and satisfactory aesthetic results. This method of 
facial reconstruction offers a less intrusive and 
highly efficient solution for severe skin avulsions. 
This case report was conducted as part of a research 
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study to investigate the clinical and demographic 
characteristics of patients with facial trauma in the 

emergency department of Zahedan Khatam-al-Anbia 
Hospital in 1402 (IR.ZAUMS.REC.1402.356).

 Figure 1. Patient's forehead Injury                                       Figure 2. Amniotic Membrane

 Figure 3. Utilization of amniotic membrane for severe 
soft tissue reconstruction in the forehead area

 Discussion
 This report demonstrates that the use of amniotic 
membranes in managing severe forehead skin defects 
in pediatric patients holds incredible potential. The 
properties of the amniotic membrane not only aid in 
wound healing but also yield aesthetically pleasing 
results and desirable functional outcomes (6,8).
Severe injuries to the structures of the forehead pose 
significant challenges due to the intricate anatomy 
and critical aesthetic considerations of the face (9). 

Traditional treatment options include skin grafting, 
local flaps, or primary closure, but these can lead 
to suboptimal functional and aesthetic outcomes. 
Reconstruction using amniotic membrane has 
emerged as a promising alternative, utilizing the 
unique properties of amniotic membrane to enhance 
wound healing and minimize scarring (10). Amniotic 
membrane reconstruction is a surgical technique 
that utilizes the amniotic membrane, the innermost 
layer of the placenta, to promote healing and tissue 

 Figure 4. Six months post-reconstruction of the area
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regeneration in various areas of the body. . This 
technique has gained significant interest in recent 
years due to the unique properties of the amniotic 
membrane. Amniotic membranes can be used in 
facial reconstruction surgeries, especially after 
trauma or burns, to improve wound healing and 
minimize scarring. It's particularly beneficial in areas 
with delicate or complex anatomy like the forehead, 
due to its ability to promote tissue regeneration 
while preserving aesthetics (11). Compared to skin 
grafting, it should be noted that skin grafts only 
provide coverage and reconstruction of the skin 
area without muscle regeneration, which can result 
in cosmetic deficits (due to tissue depression) and 
functional impairments (due to muscle absence) 
(3, 12). When compared to local flaps, despite their 
high success rates due to the preservation of vascular 
supply, local flaps have limited ability to replace 
the lost dermal tissue. Although local flaps match 
well with the surrounding skin due to their similar 
color and structure, a concern with this method is 
the creation of structural deficits elsewhere in the 
individual's body (7, 13, 14).
Some advantages of amniotic membrane 
reconstruction compared to traditional treatment 
options are as follows:

1. Improved wound healing and regeneration 
2. Reduced inflammation and scarring
3. Lower risk of infection
4. Potential for improved functional and aesthetic 
outcomes (15).
Overall, amniotic membrane reconstruction offers 
a promising approach for wound healing and tissue 
regeneration across various medical specialties. As 
research continues, its applications and effectiveness 
are likely to expand further.

Conclusion
 The use of amniotic membranes for reconstructing 
severe forehead skin defects in a two-year-old 
boy demonstrates a significant advancement in the 
management of facial trauma injuries in children. 
Utilizing amniotic membranes in reconstructing 
soft tissue forehead injuries is considered an 
exciting advancement in reconstructive medicine. 
The ability of the amniotic membrane to expedite 
wound healing, reduce scar formation, and enhance 
aesthetic outcomes has made it an attractive option 

for both patients and surgeons. By harnessing the 
properties of stem cells within this membrane, 
surgeons can achieve superior results with reduced 
risk of complications and improved aesthetic 
outcomes, thus enhancing results and quality of 
life. Further research and exploration of innovative 
methods, such as the use of amniotic membranes, 
are essential.
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