
Dental Journal of Indira Gandhi Institute of Medical Sciences | 2025 | Volume 4 | Issue 1 | January-June 2025  |  14

https://djigims.com

Dental Journal of Indira Gandhi 
Institute of Medical Sciences

is is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others 
to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2025 Published by Scientific Scholar on behalf of Dental Journal of Indira Gandhi Institute of Medical Sciences

Review Article

Rebuilding Smiles and Renewing Lives: Regenerative Innovations in 
OMFS
Indra Kumar Periyasamy1, Priyadharshini G1 
1Department of Oral and Maxillofacial Surgery, Vivekanandha Dental College for Women, Ellayampalayam, Tiruchengode, Tamil Nadu, India

ABSTRACT 
Wounds, such as abrasions and lacerations, involve disruptions in soft tissue that trigger the body’s healing process, 
including inflammation, tissue regeneration, and remodeling. Abrasions affect the skin’s surface and heal quickly 
with minimal scarring. while lacerations are deeper, requiring more extensive tissue repair. Human amniotic 
membrane (HAM) has emerged as an effective biological dressing for both wound types, promoting faster healing 
through growth factors, anti-inflammatory properties, and a supportive extracellular matrix. HAM’s antimicrobial 
effects further enhance its role in wound management by reducing infection risks. Compared to Type I fish 
collagen membrane, HAM offers faster tissue regeneration, better pain relief, and fewer complications, making it a 
superior option for managing soft tissue wounds, especially in maxillofacial cases.
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INTRODUCTION
This study aims to compare the effectiveness of human amniotic membrane (HAM) and Type I 
fish collagen membrane as dressing materials in the treatment of maxillofacial wounds, with a 
focus on their role in promoting soft tissue regeneration, reducing healing time and minimizing 
complications, particularly in cases of abrasions and lacerations.

DISCUSSION
A wound is any disruption of the skin and underlying tissues caused by trauma, disease, or surgery. 
Wounds are commonly categorized based on their depth and the type of tissue involved.[1] In 
particular, abrasions and lacerations represent different types of soft tissue injuries that require 
distinct healing processes.[2,3] Abrasions are superficial wounds that affect only the epidermis and 
sometimes the upper dermis, generally caused by friction or scraping.[2] Lacerations, however, 
are deeper injuries that cut through the skin and sometimes involve underlying tissues such as 
muscles, nerves, or blood vessels.[3] These different types of wounds trigger a biological response 
that aims to restore tissue integrity and function.[1] The body’s natural healing process for wounds 
involves four key stages: hemostasis, inflammation, proliferation, and remodeling.[1]

In the case of abrasions, the healing process is relatively straightforward, involving rapid re-
epithelialization. Keratinocytes, the primary cells in the epidermis, migrate across the wound 
surface to restore the skin barrier. Since abrasions only affect the outermost layer of the skin, 
collagen synthesis is minimal, and there is usually little to no scarring involved. The inflammation 
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phase in abrasions is typically brief, with limited involvement 
of immune cells, and the wound closes within 7–10 days.[2]

Lacerations, by contrast, involve a more complex healing 
process due to the deeper tissue damage. In lacerations, the 
inflammatory phase is prolonged and more intense because of 
the involvement of deeper tissues, including the dermis and 
possibly subcutaneous layers. The formation of granulation 
tissue is critical in this phase, which provides a scaffold for new 
tissue growth. This is followed by angiogenesis (formation of 
new blood vessels), fibroblast proliferation, and extensive 
collagen deposition to close the wound. Lacerations require 
more time to heal than abrasions, and the risk of scarring is 
higher due to the deeper tissue involvement and the longer 
duration of inflammation.[3]

To promote the regeneration of soft tissue in both types of 
wounds, various biological substitutes and wound dressings 
have been explored.[4] Traditionally, autologous skin grafts 
have been the gold standard for covering large or complex 
wounds. However, skin grafts have significant limitations, 
such as limited availability of donor tissue, the risk of donor 
site morbidity, potential immune reactions, and scarring. Due 
to these limitations, attention has shifted towards alternative 
wound coverage materials, including synthetic grafts, porcine 
xenografts, artificial skin, and biological membranes like 
HAM.[4,5]

In the context of soft tissue regeneration, the HAM has 
emerged as a promising material for wound coverage, 
especially in maxillofacial surgery, where both abrasions and 
lacerations are common. HAM is a biological tissue derived 
from the innermost layer of the placenta, and it is rich in a 
variety of growth factors, extracellular matrix proteins, and 
antimicrobial peptides.[6] HAM has been used successfully 
in many clinical settings, including the treatment of chronic 
wounds, burns, and surgical defects, owing to its ability to 
promote tissue regeneration, modulate inflammation, and 
provide a scaffold for new tissue growth.[7]

This study compared the efficacy of Type I fish collagen 
membrane and HAM as dressing materials for maxillofacial 
wounds, which often involve both abrasions and lacerations.[5] 
Both membranes were applied directly to the wounds and 
secured with sutures. The results demonstrated that both 
materials facilitated effective wound healing with no adverse 
effects. However, HAM exhibited superior outcomes in terms 
of promoting faster granulation tissue formation, pain relief, 
and the rapid removal of necrotic tissue.[5]

The enhanced healing observed with HAM is primarily 
attributed to its unique biological composition, which 
includes a range of growth factors such as epidermal growth 
factor (EGF), fibroblast growth factor (FGF), transforming 
growth factor-beta (TGF-β) and vascular endothelial growth 

factor (VEGF). These growth factors play a critical role in 
stimulating fibroblast proliferation, angiogenesis, and collagen 
synthesis, which are essential for soft tissue regeneration, 
particularly in lacerations where deeper tissue repair is 
needed.[7] For abrasions, these growth factors accelerate 
keratinocyte migration and re-epithelialization, allowing for 
rapid closure of the wound. Additionally, HAM’s extracellular 
matrix (ECM), which includes proteins such as collagen, 
fibronectin, and laminin, serves as an optimal scaffold that 
supports cellular growth and organized tissue repair.[7]

Another significant advantage of HAM is its anti-
inflammatory properties, which are crucial for controlling the 
local inflammatory response in wounds. Cytokines such as  
Interleukin-10 (IL-10) and Interleukin-1 receptor antagonist 
(IL-1Ra) present in HAM help reduce excessive inflammation 
at the wound site.[7,8] This is particularly beneficial in lacerations, 
where prolonged or excessive inflammation can impair 
healing and lead to the formation of scars. By modulating 
the inflammatory response, HAM promotes more efficient 
and organized tissue repair, minimizing scar formation and 
improving the overall quality of the regenerated tissue.[5]

Furthermore, HAM has inherent antimicrobial properties 
due to the presence of defensins, lysozyme, and other 
antimicrobial peptides. These peptides provide protection 
against bacterial infections, which is a common complication 
in both abrasions and lacerations. The antimicrobial effects 
of HAM reduce the need for systemic antibiotics, which is 
particularly advantageous in wound management. Moreover, 
the preservation techniques used for HAM, such as 
cryopreservation, lyophilization, and glycerol preservation, 
ensure that its bioactive properties, including its antiviral and 
antibacterial benefits, are maintained over time.[5]

Compared to Type I fish collagen membrane, HAM offers 
numerous benefits in terms of soft tissue regeneration. It 
facilitates faster recovery, enhances tissue regeneration, reduces 
pain, minimizes scarring, and lowers the risk of postoperative 
complications.[9] Additionally, HAM is highly biocompatible 
and has low immunogenicity, making it suitable for use in a 
wide range of patients, including those with hypersensitivity 
or immune-related issues.[9] The ability of HAM to deliver 
a combination of growth-promoting, anti-inflammatory, 
antimicrobial, and immunomodulatory effects makes it an ideal 
material for wound coverage and soft tissue regeneration.[7,10]

CONCLUSION
In conclusion, HAM is a superior wound dressing material 
for managing both abrasions and lacerations, as it promotes 
rapid and organized soft tissue regeneration. Its multifaceted 
benefits, including the stimulation of fibroblast proliferation, 
angiogenesis, and collagen synthesis, combined with its 
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anti-inflammatory and antimicrobial properties, make it an 
invaluable tool in modern wound care. The use of HAM in 
maxillofacial wounds offers a holistic approach to wound 
healing, ensuring faster recovery, improved tissue quality, 
and enhanced patient outcomes. Given its low risk of immune 
reactions and its broad applicability, HAM has emerged as a 
preferred option in clinical practice for the regeneration of 
soft tissue in a variety of wounds, from superficial abrasions 
to complex lacerations. As research continues to uncover new 
aspects of its regenerative potential, HAM is poised to play 
an even more significant role in the future of regenerative 
medicine and wound care.
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