Cureus

Article

Received 03/10/2024
Review began 03/28/2024
Review ended 04/11/2024
Published 04/12/2024

© Copyright 2024

Kumar Periyasamy et al. This is an open
access article distributed under the terms of
the Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Open Access Original

DOI: 10.7759/cureus.58160

Efficacy of Amniotic and Chorionic Membrane in
Facial Wound Healing: A Comparative Study

Indra Kumar Periyasamy !, Ayisha Mehthaf 2, Gayathri Priyadarshini Elangovan >, Vijayalakshmi D %
Gowthaman Vijaykumar °, Ahila Elumalai ©

1. Oral and Maxillofacial Surgery, Vivekanandha Dental college for women, Tiruchengode, IND 2. Oral and
Maxillofacial Surgery, Vivekanandha Dental College for Women, Tiruchengode, IND 3. Periodontology, Vivekanandha
Dental College for Women, Tiruchengonde, IND 4. Oral Pathology, Dhanalakshmi Srinivasan Dental College,
Perambalur, IND 5. Dentistry, Ex-servicemen Contributory Health Scheme (ECHS) Polyclinic Ministry of Defence,
Chennai, IND 6. Periodontics, Sri Venkateshwaraa Dental College, Puducherry, IND

Corresponding author: Indra Kumar Periyasamy, usmlesteplgaurav@gmail.com

Abstract
Background

Advancements in regenerative techniques have been utilized in placental amnion and chorion for a variety
of purposes. Their ability to regenerate tissues has led to their usage in tissue engineering, wound healing,
and other therapeutic applications. This study aims to evaluate and compare the efficacy of amnion and
chorion in facial tissue wound healing.

Methodology

The study was an observational comparative study conducted in the Department of Oral and Maxillofacial
Surgery, involving 20 participants divided into two groups (Group I and Group II). Study groups were
selected according to the inclusion and exclusion criteria. A dehydrated human amnion/ chorion membrane
was applied to the affected site of each group respectively. Its efficacy in wound healing was analyzed in the
first, third, seventh day, and second week. Statistical analysis was done using SPSS software (IBM Corp.,
Armonk, NY).

Results

Patients treated with amnion membrane showed a decrease in wound size and the wound was completely
healed by second week with mean scores of wound sizes of 0.00 whereas the wound remained unhealed by
second week with mean of 1.70 to those treated with chorion membrane.

Conclusion

Amnion showed superior efficacy in wound healing at two-week intervals when compared to the chorion.
Hence, this could be used in regenerative medicine as a graft to induce healing in facial wounds.

Categories: Dentistry
Keywords: dehydrated human amnion, healing rates, wound duration, placental grafts, asepsis, wound healing,
wound size, facial wounds, chorion, amnion

Introduction

The past few decades have witnessed an increase in the number of people becoming more concerned with
their skin [1,2]. However, the wounds caused by domestic violence, assault, chemical burns, etc., lead to loss
of integrity of the skin and are a major cause of morbidity and mortality. Facial injury treatment is of major
concern for patient aesthetic acceptance [3]. The primary goals in treating wounds are rapid closure,
restoration of function, and aesthetically satisfactory scar development [3,4].

The wound is the breakdown in the protective function of the skin; and loss of continuity of epithelium with
or without loss of underlying connective tissue [5]. The wound healing process is a collection of well-
coordinated processes of cell migration, proliferation, and extracellular matrix deposition undergoing three
overlapping but distinct phases of inflammation, proliferation, and maturation [6,7]. However, an imbalance
in any of these three phases may lead to harmony in the disruption of the normal wound healing process,
resulting in the transformation towards chronic nonhealing wounds and abnormal scar formation [8].

Different materials have been used in the past in the field of surgery to promote healing [9]. Human
amniotic membranes have been used for over 70 years. It was used for burned and ulcerated skin surfaces by
Stern in the year 1913 [9]. The amnion membrane is the innermost layer of the placenta consisting of a thick
basement membrane and avascular stromal matrix [10,11]. The chorion membrane is the outermost layer
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covering the placenta [10-13]. These membranes derived from the placenta are rich in cytokines and growth
factors. They possess the potential ability to overcome the limitations of the present treatment procedures
[12]. Because it has no immune response decreases scar tissue [14], serves as a biological barrier [14], reduces
pain [15,16], inflammation increases the healing process [17], and also has an antimicrobial effect [18,19].

Owing to these properties it has been used in the field of ophthalmology and stem cell biology. Early use of
fresh amniotic membranes containing both amnion and chorion membranes has proved beneficial in
treating ulcers, burns, and dermal injuries [20]. While the basis for this healing effect has not been fully
cleared, native human amnion/chorion membrane contains more amount of growth factors, including
epidermal growth factor, basic fibroblast growth factor, keratinocyte growth factor, transforming growth
factor, nerve growth factor hepatocyte growth factor that is known to play critical role in the physiological
processes leading to normal wound healing and tissue regeneration [21]. Previous studies demonstrating the
anti-inflammatory effects of amniotic membrane transplantation in ocular surface disorders in 2001 stated
that inflammatory cells get trapped and undergo apoptosis in the matrix of the amniotic membrane [12,21].
Hao et al. demonstrated anti-angiogenic and anti-inflammatory proteins in the human amniotic membrane
in 2000. They concluded that human amniotic membrane epithelial and mesenchymal cells express various
anti-angiogenic and anti-inflammatory proteins and some of those proteins also were found in amniotic
membrane stroma [22]. Ajbani et al. concluded the anti-inflammatory effect of chorion membrane in
periodontal pocket therapy stating that chorion membrane has an anti-inflammatory effect [23]. The major
objective of this study was to compare the efficacy of amniotic and chorionic membranes in facial wound
healing.

Materials And Methods
Study design

This was an observational comparative study that was conducted in the Department of Oral and
Maxillofacial Surgery in a Dental College in south India. It was conducted after getting approval from the
institutional ethical committee (VDCW/IEC/153/2019).

Study participants

Patients are able and willing to provide consent and agree to comply with study procedures along with
follow-up evaluation and showed no clinical signs of infection were included in the study. Patients having
facial abrasions visiting the Department of Oral and Maxillofacial Surgery of the tertiary care hospital were
only considered. Patients currently participating in another study were not considered. Patients receiving
radiotherapy and chemotherapy or having noncommunicable systemic illnesses like diabetes mellitus or
hypertension were excluded. Pregnant and lactating women were also not recruited.

The study group included a total of 20 participants which were divided into two separate groups group 1
with 10 participants and group 2 with 10. The study groups were selected according to the above-mentioned
inclusion and exclusion criteria. In group 1 chorionic membrane was applied and in group 2 allantoic
membrane was applied.

Data sources

Twenty patients with abrasion wounds who met the inclusion criteria were selected for the study. All the
participants were explained about the procedure in their understandable language and written informed
consent was obtained. The chief complaint, etiological factor, and site of abrasion were recorded for every
patient. All the participants were then randomly allocated into two groups. Equal distribution was done in
both the groups, respectively, who received amniotic membrane treatment and chorion membrane.

Povidone iodine was used as an antiseptic to clean the wound. The first group of patients was placed with an
Amniotic membrane and the other group was placed with a Chorion membrane. The membranes used were
hydrated once placed over the abraded surface so they became adherent to the abraded surface. Once the
membrane was placed it was covered with an elastic self-adhesive bandage for 24 hrs to secure the
membrane over the abraded surface.

Patients were recalled on the first, third seventh, and 14th day to check for wound healing and asepsis score.
The outer dressing was removed after 24 hrs and povidone iodine was used to remove any exudate present
on the abraded surface. After that the following scores were recorded for all the patients the wound healing
score using the Landry index and the asepsis score was measured using the criterion asepsis point score and
again the wound was covered with membrane followed by placement of self-adhesive bandage. The self-
adhesive bandage was removed on third day. Wound Healing score and asepsis score were measured on the
third, and seventh day, and after two weeks for both the groups.

Data analysis

The data were collected using the Kobotool kit. It was statistically analyzed using SPSS software version 25.0.
Mann-Whitney U test (IBM Corp., Armonk, NY) was performed for intergroup comparison. A p-value < 0.05
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was considered to be significant.

Results

A total of 20 subjects were screened and enrolled in the study for the two-week run-in period. At the study
enrolment, statistically significant differences were observed in patient characteristics, wound size, or
wound duration between the study groups. The wound area presents unhealed on the first day, third day,
seventh day, and 14th day of amnion and chorion membranes are presented in Figure /, which shows
patients treated with amnion membrane show a gradual decrease in wound size and the wound got
completely healed by second week whereas the wound remained unhealed by second week to those treated
with chorion membrane. Table / shows the mean and standard deviation of the asepsis scores of the two
groups.

M chorion
[ amnion

Mean scores

haseline 3rd day 7th day 14th day
timeline

FIGURE 1: Bar graph comparing the healing period between group1
(chorionic membrane) and group 2 (amniotic fluid)
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Time interval Group 1 (chorion) Group 2 (amnion)
Mean Standard Deviation Mean Standard Deviation
Baseline 7.80 1.476 8.00 1.633
3 day 4.70 0.483 3.40 0.516
7 day 3.200 0.632 1.40 0.516
141 day 1.70 0.483 0.00 0.000

TABLE 1: Mean and standard deviation of asepsis scores of the two groups

Figures 2A, 2B show the before and after results of the chorionic membrane treatment in a 32-year-old
female. The regions of importance in the application of the membrane have been marked.

FIGURE 2: (A) Before and (B) after results of chorionic membrane
treatment in a 32-year-old female

*Patient consent was taken before using the images as a reference for the healing results.

Discussion

For over 100 years, amniotic grafts have been used for a range of medical procedures which demonstrated
improved wound healing. Although patients treated with placental-derived grafts showed enhanced
recovery, the precise causes of this improved healing were unknown in these earlier investigations. Previous
studies have established that advanced wound therapies promoted wound closure, resulting in more
compatible and rapid complete healing [10]. Several studies reported the use of amnion in various organ
reconstruction procedures, as well as the treatment of wounds of various types. In 1910, Davis [1] was the
first person to demonstrate the surgical use of an amnion membrane. Since then, amnion membrane wound
healing effectiveness in ocular, diabetic, neurovascular, venous stasis ulcers and various post-surgical and
traumatic wounds has been reported. The chorion is the outer layer of the mother cell. Chorion when used
alone was not very effective in regenerative medicine, hence the combination of amnion and chorion has
become very popular. The thicker chorion accounts for about 75% of the growth factors present when they
are utilized together with an amnion membrane. The present study was done to elucidate the efficiency of
both amnion and chorion in facial wound healing [4-6].

In the present study patients treated with amnion showed a gradual decrease in wound size and also the
wound completely healed within a two-week time period when compared with those treated with chorion
the wound remained unhealed by a two-week time period. No pain, inflammation, or scarring were produced
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in either group. Consistent with the study demonstrated by Schmidt et al., the amnion is made up of three
types of material: structural collagen and extracellular matrix biologically active cells and regenerative
molecules [23]. A similar study by Cornwell et al. stated that amnion has the property of cellular migration
and proliferation [11]. Arai et al. stated that amnion is durable and puncture-resistant [24]. Sham and
Sultana stated that amnion is elastic and translucent [25]. Tseng et al. stated that amnion undergoes axonal
regeneration [12] showing similar trends as seen in this study.

Schmidt et al. stated that the amnion membrane appears to be safe in its overall use and plays a role
significantly in the regeneration of various soft tissues [25]. Chen et al. stated that it is cost-effective in
wound care [25-28]. A minimal dressing change is required and with a low need for application meets these
requirements. Zelen et al. stated that the dehydrated human amnion/chorion membrane is operationally
efficient so that it can be stored at room temperature for about five years [13].

The exact mechanism by which amnion-induced healing was largely unknown. It has been demonstrated in
the literature that accelerated keratinocyte migrates from the wound edge and induces differentiation, which
thereby produces intact epithelium. JNK regulator of c-jun was reported to be the important factor for the
epithelization simulated by the amniotic member at the wound healing borders [29].

Limitations of this study are that this study was carried out only in minimal groups. The observation can be
done using histopathological analysis in future studies to provide reliable results. The present study led to
the conclusion that while comparing the efficacy of the amnion and the chorion membrane, the amnion
membrane has a quicker healing effect when compared with the chorion membrane. More research and
clinical studies were required to completely explain their enormous potential which will provide a better
way in the field of Oral and maxillofacial surgery.

Conclusions

Dehydrated human amnion/chorion membranes play an important role in many fields because of their
therapeutic healing effect. Expanding the knowledge to the field of Oral and Maxillofacial Surgery and
comparing their efficacy, Patients treated with amnion membrane showed a decrease in wound size, and the
wound got completely healed by second week whereas the wound remained unhealed by second week to
those treated with chorion membrane. No pain, inflammation, or scarring was produced in either group. So,
the amnion membrane heals wounds quicker than the chorion membrane.
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