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ABSTRACT

DANACI, F. (2022) The Efficacy of Polyvinylpyrrolidone Sodium Hyaluronate Gel
on Pain and Palatal Epithelial Wound Healing. Yeditepe University, Institute of
Health Science, Department of Periodontology, Ph.D Thesis, istanbul.

Palatal region is commonly preferred as a donor site in FGG procedures. Purpose of the
study was to assess the effect of the topical polyvinylpyrrolidone sodium hyaluronate
(HA) gel on postoperative morbidity and wound healing following the FGG operation.
Eighteen patients with <1 mm width of keratinized gingiva were randomly assigned into
test (FGG+HA) and control (FGG) groups. Full-mouth plague score, full-mouth bleeding
score, and probing depth were recorded on baseline and 6 months postoperatively.
Postoperative pain and burning sensation were evaluated with visual analog score (VAS)
by patients on days 3, 7, 14, and 21. Color match (CM), complete epithelization (CE),
and wound surface area were evaluated on days 3, 7, 14, 21, and 42. There were not
statistically significant differences by postoperative pain and burning sensation. CM was
statistically significant between test (1.66 + 1.4) and control (0.100 + 0.3) groups on day
7 (p<0.05). None of the control patients were showed CE on day 14; 11% of the test
patients showed CE. Wound surface area measurements were found statistically
significant between test and control groups on days 3., 7., 14., and 21. In conclusion, use
of topical HA gel was not showed an additional effect on postoperative pain and burning
sensation following FGG procedure, but contributed positively on wound healing

regarding CM, CE, and wound surface area measurements.

Key words: Free gingival graft, palatal donor region, hyaluronic acid, wound healing.
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ABSTRACT (Turkish)

DANACI, F. (2022). Topikal Olarak Uygulanan Polivinilpirolidon Sodyum
Hyaluronat Jelin Agr1 ve Damak Yiizeyi Epitelyal Yara Iyilesmesine Etkisi.
Yeditepe Universitesi Saghk Bilimleri Enstitiisii, Periodontoloji Béliimii, Doktora
Tezi. Istanbul.

Serbest digeti grefti operasyonunda verici saha olarak siklikla tercih edilen bolgelerden
biri damak bolgesidir. Bu randomize kontrollii klinik ¢alismada, SDG operasyonu sonrasi
topikal olarak uygulanan polivinilpirolidon sodyum hyaluronat (HA) jelin damak bdlgesi
yara iyilesmesine katkis1 ve postoperatif hasta morbiditesine etkisinin incelenmesi
amagclandi. Yetersiz keratinize diseti dokusuna sahip (<1 mm) 18 yasmdan biiyik,
sistemik olarak saglikli 18 hasta randomize edilerek; test (SDG+HA) ve kontrol (HA)
gruplarina ayrildi. Calismanin baslangicinda ve 6. ayda tiim agiz plak indeksi, tiim agiz
kanama indeksi ve cep derinligi kaydedildi. Postoperatif agri ve yanma hissi parametreleri
3., 7., 14., 21. glinlerde hastalar tarafindan gorsel analog 6l¢cek (VAS) kullanilarak
degerlendirildi. Renk uyumu, epitelizasyonun tamamlanmasi (ET) ve ortalama yara
ylizey alan Ol¢iimii parametreleri ise postoperatif 3., 7., 14., 21. ve 42. giinlerde
kaydedildi. Postoperatif agri ve yanma hissi anlamli bir fark bulunamamistir (p>0.05).
Gruplar arasi karsilastirmada renk uyumunda, 7. glinde test (1,66 + 1,4) ve kontrol (0,100
+ 0,3) gruplarinda anlamli fark tespit edildi (p<0,05). 14. giinde, test grubundaki
hastalarda %11 oraninda ET gozlemlenirken; kontrol grubu hastalarinda ET
gozlenmemistir. Gruplar aras1 karsilastirmada, ortalama yara yiizey alan Olgiimi
acisindan 3., 7., 14. ve 21. giinlerde test ve kontrol grubu arasinda istatistiksel olarak
anlamli fark saptandi. Ozetle, SDG operasyonu sonrasi verici bolgeye uygulanan topikal
polivinilpirolidon sodyum hyaluronat jelin agr1 ve yanma hissi agisindan ilave bir etkisi
bulunmadigi ancak renk uyumu, ET ve ortalama yara yiizey alan hesaplamasi agisindan

verici bolge yara iyilesmesine olumlu katki sagladigi saptanmistir.

Anahtar kelimeler: Serbest diseti grefti, palatinal verici bdlge, hyaluronik asit, yara

iyilesmesi.
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1. INTRODUCTION and PURPOSE

Keratinized gingiva is a crucial factor to protect mucogingival complex (1). The
creation of the sufficient width of keratinized gingiva is one of the important aims of
periodontal plastic procedures and several techniques historically have been introduced
to widen the zone of keratinized gingiva and obtain the periodontal health (2, 3). Among
these, free gingival graft (FGG) procedure is considered as the gold standard for the
gingival augmentation procedures among several other techniques with varying success
rates (4).

FGG has been accepted as the most predictable procedure for increasing the width
of keratinized tissue around a tooth and implant (3,5,6). Although this procedure has high
predictability, it has some disadvantages such as requirement of an additional donor
surgical area, involving a wound area that heals with secondary intention, postoperative
pain and patient discomfort (7, 8). Various substances have been suggested in the
literature to avoid postoperative surgical complications and discomfort (9). Among them
hyaluronic acid (HA) is a non-sulfated glycosaminoglycan macromolecule that functions
as a protective coating layer on the oral mucosa (9-12). HA containing agents have been
used in both dentistry and medicine for plenty of reasons and advantages (13).

Currently, a new topical HA gel has been introduced, mainly indicated for oral
ulcers, consisted of additional ingredients such as polyvinylpyrrolidone (PVP),
glycyrrhetinic acid, and aloe barbedensis (10). There is no research in the literature
evaluating the effects of 0.3% HA gel on palatal donor area following the FGG surgical
procedure. The purpose of the current thesis is to assess the effects of topical HA agent

on postoperative patient morbidity and palatal area healing following the FGG surgery.



2. GENERAL INFORMATION

The periodontium including gingiva, periodontal ligament, cementum, and
alveolar bone that provides the support for maintaining the teeth in function throughout
the entire life. The gingiva s classified as marginal, interdental, and attached gingiva (14).
Marginal gingiva of approximately 1 mm wide, named also as free gingiva, is the border
of the gingiva that surrounds the teeth and forms the soft tissue wall of the gingival sulcus
(14). The interdental gingiva on the other hand, is the part filling the interproximal space
under the teeth contact points. Various factors affect the shape of interdental gingiva
including, presence or absence of the contact points between teeth, distance between the
alveolar crest and the contact point, presence or absence of gingival recession (14).
Attached gingiva is a collagenous tissue tightly bounded to the underlying alveolar bone
periosteum. The width of attached gingiva, described as the distance between the free
gingival groove (coinciding with the bottom of the gingival sulcus/periodontal pocket)
and the mucogingival junction, is of critical functional importance (15). The term is
different from the width of keratinized gingiva which involves the attached and free
marginal gingiva. Keratinized gingiva has also a crucial role in maintaining function and
gingival health as a protective barrier against any physical, thermal and chemical trauma
around natural teeth and implants (5). Its presence promotes the achievement of an
optimal level of oral hygiene (16). Moreover, it has an effective role as a barrier for
inflammation passage into the tissues. It has also crucial role in buffering the tensional
stress between the marginal gingiva and the alveolar mucosa (17). It has been showed
that insufficient keratinized gingiva width increases the possibility for higher soft tissue
inflammatory response and gingival recession against traumatic orthodontic forces,
abrasive toothbrushing habits and subgingival restorations etc. In the literature, although
there is no confirmed absolute amount of keratinized gingiva required, surgical tissue
widening approaches to maintain gingival health may be needed in some clinical
situations presenting thin gingival phenotype and inflammation due to inadequate oral
hygiene instructions (18-21). Lack of keratinized gingiva is regarded as a crucial
predisposing factor for the gingival recession development (22). Some studies indicate
that 1 mm of attached gingiva and 2 mm of keratinized gingiva zone are needed to
maintain a healthier periodontium (1,23,24). FGG operation is the most predictable

surgical procedure to provide and widen the keratinized tissue zone.



2.1. Microscopic Features of the Gingiva

Microscopically, the gingiva consists of a stratified squamous epithelium,
epithelium-connective tissue interface and connective tissue. Classification of gingival
epithelium includes oral epithelium, sulcular epithelium, and junctional epithelium. Oral
epithelium as the outer cover for the gingival surface, is a keratinized stratified squamous
epithelium whose thickness and degree of keratinization vary according to the location,
function and mechanical requirements. Sulcular epithelium is a nonkeratinized stratified
squamous epithelium covering the gingival sulcular region. Junctional epithelium is a
nonkeratinized stratified squamous epithelium providing attachment to the tooth acting
as a barrier against microbial invasion (25).

The gingival connective tissue, also named as lamina propria, composed of
gingival fibers, cells and ground substance. The gingival fibers which consist of type |
collagen, have some important functions, such as providing stabilization of the attached
gingiva to the alveolar process and to the tooth. Fibroblasts are found as a predominant
cell type in the gingival connective tissue. These cells have a crucial role in the gingival
connective tissue development, maintenance and also repairment. The ground substance
which composed of proteoglycans (mainly hyaluronic acid) and glycoproteins, fills the
space between cells and the fibers (26).

2.2. Keratinized Tissue Augmentation

Mucogingival deformities have an effect on patients in terms of esthetics and
function (18). Mucogingival therapy as the term is generally used to identify the
periodontal treatments involving surgical procedures for the correction of morphological
defects, soft tissue positions, quality/quantity of gingiva and underlying bone support
around teeth and implants (18). Sufficient keratinized tissue width has a protective
function in the health of periodontal and peri-implant tissues (27, 28). Monje et al.
reported that <2mm of keratinized tissue width was related with higher peri-implant
disease incidence (28). Health might be affected by a number of oral conditions associated
with insufficient keratinized gingival tissue (29). The main objectives of widening
keratinized gingiva consist of enhancing microbial dental plaque removal, improving
aesthetic concerns, reducing inflammation, and allowing soft tissue margin to bind better
around teeth and implants (19). However, Wennstrom et al. were reported that there was
only limited evidence between the sufficient keratinized mucosa (over 2 mm) and peri-
implant health (30).



2.2.1. Free Gingival Graft Procedure

The FGG operation is a procedure to increase the zone of keratinized tissue. This
operation is the gold standard technique in the gingival augmentation procedures for
widening keratinized gingiva (16,29,31). FGG, which was first performed by Harlan, is
a periodontal surgical procedure for the treatment of insufficient keratinized tissue (32).
It is the most widely used technique to produce an extensive area of keratinized gingiva
(33).

In the classic technique; the steps of procedure FGG as follows:

The first step is the preparation of the recipient connective tissue bed. A split
thickness incision is performed along the mucogingival line extending to a desired
horizontal additional zone. Alveolar mucosa is reflected leaving a thin connective tissue
and periosteum on the bed. Following the dissection of muscle attachments, the marginal
alveolar mucosa is stabilized at the base of the recipient bed with periosteal sutures. The
second step includes the graft harvesting from the palatal donor site preferably of the
second premolar and first molar area. Graft should involve epithelium and underlying
connective tissue coinciding with the shape and dimensions of the recipient bed.
Following the incision in a 45 degree of angle to the outer edge of the planned donor area,
the scalpel, precisely splitting the connective tissue, should be moved parallel to the bone
surface. During the graft harvesting, it can be hold with tissue forceps gently. Following
the separation of the graft, it is immediately sutured to the recipient bed. Bleeding should
be controlled by applying pressure with wet gauze both on the donor and recipient bed
site. In the palatal donor region, primary closure of the wound is not possible and healing
occurs inevitably by secondary intention.

Protection of the palatal donor wound area has a crucial role for the postoperative
patient comfort especially for this procedure requiring to use adjunctive measures to
relieve the patients at the postoperative period (34).

2.3. Wound Healing

Wound healing process have some biological phases; hemostasis, inflammation,
proliferation, and tissue remodeling (35).

Following the disruption of the tissue integrity, body immediately responses to
promote hemostasis by constriction of the damaged vessels. Platelets have a significant

role in healing period. Activated platelets form a platelet plug which result in blood



coagulation formation to limit further blood loss. By producing growth factors and

cytokines, platelets also involve in the cascades of wound healing process (35).

The most crucial aim in the inflammation phase is to prevent wound area from
infection. Within an hour, neutrophils immediately infiltrate into the wound site to destroy
bacteria and debris directly or by its toxic substances. Macrophages as larger phagocytic
cells are found at peak level in about 48-72 hours following the tissue injury (35). Bacteria
and necrotic cells are also eliminated by macrophages and the other inflammatory cells.
These inflammatory cells also play an important role in the secretion of factors that

stimulate division and migration of epithelial cells and fibroblasts (36).

After the inflammatory phase, proliferation phase begins including several steps,
such as angiogenesis, granulation tissue formation, new collagen matrix formation,
collagen deposition, epithelization, and contraction of the wound area. With the help of
cytokines angiogenesis process begins and capillaries are stimulated throughout the
wound site. During the third day of the healing, fibroblasts start to produce collagen, a
key component of tissue strength (35). Fibroblasts, keratinocytes, and endothelial cells
which are proliferated in the wound border, provide the formation of neoepithelium and
granulation tissue (36). By the seventh day of the healing, wound contraction process

occurs mediated by myofibroblast cells (35).

Remodeling phase is the final stage and might be a very long period up to two
years. It includes several steps as synthesis and degradation process, collagen network
remodeling, apoptosis of the cells which are no longer needed, and eventually regaining
the tissue strength (35, 36).

Systemic factors, such as age, stress, diabetes mellitus, some medications, obesity,
smoking, alcohol consumption, nutritional deficiencies etc. have an important negative
impact on oral wound healing demonstrated in many studies that the closure and healing
of the wound area are problematic (37, 38).

2.3.1. Wound Healing of the Recipient Site

A successful FGG treatment depends on keratinization process of the grafted

tissue in the new location that is previously non-keratinized, mucosal area. Keratinization



is determined by underlying connective tissue which carries the genetic property for this

process. FGG survival depends on vascular supply (19).

The healing of the FGG recipient site may be observed in three phases:

-The initial phase,

-The revascularization phase,

-The tissue maturation phase.

2.3.1.1. The Initial Phase (0-3 days)

Due to the lack of blood supply, FGG can be seen as a blanched, white appearance
(19). Following the FGG surgery, a thin blood clot, which is the only attachment between
surfaces, determined between the graft and the recipient bed site. Exudate accumulation
between the graft collagen fibers and blood cells presents in some of the pre-existing
vessels. Epithelial degeneration is evident with shedding of the outer layers. Leukocytes
are present within the degenerating epithelium (39). Graft survival depends on the
plasmic circulation, which can be defined as diffusion from the recipient bed area, since
there is no vascularization yet. In the clinical point, pressure should be applied to the
harvested graft with wet gauze for several minutes. This will help the graft to be
immobilized in the recipient bed site. Any movement of the graft can be resulted in

Necrosis.

2.3.1.2. The Revascularization Phase (4-11 days)

During 2-5 days of the healing, acute inflammatory cells, especially
polymorphonuclear leukocytes reach the wound area. Graft adjustment to the recipient
area is well maintained. Inflammatory cells are found at this interface area. VVasodilation
can be seen in both graft and recipient bed site. In superficial layers of the graft epithelium
reveals degenerative changes like pyknotic degeneration of cells and desquamation of the
epitelium (40).

By the 4th day, the periosteum under the graft is intact and fibroblasts proliferate
into the area between the periosteum and graft (39). During 4-5 days of healing phase,

circulation re-establishes joining of the blood vessels in the recipient bed site to the FGG.



Reddish graft tissue turns into pink as the blood supply is provided. Blood clot between
the graft and recipient bed site is resorbed and replaced by connective tissue (19).

Fibrous attachment occurs between graft and the underlying periosteum at the 111
day. Five days following the operation, desquamation of the graft epithelium nearly
completes (39). Between the graft and the root surface, a long junctional epithelium
formation can be determined with new connective tissue formation potential (41). Seven
days following the FGG operation, it is almost not possible to detect the interface between
the recipient area and harvested graft. The grafted area is covered by migrated epithelium.
In the connective tissue, fibroblasts are mainly dominated. While there is no reaction on
the bone, all the other tissues display inflammation with vasodilation. There is a
relationship between epithelium and connective tissue at the peripheral regions. A thin
epithelium covers the central area of the graft (40). Additionally, minimal alveolar crest
resorption occurs. By the 11-day, epithelium covers the graft continual with the marginal
epithelium (39).
2.3.1.3. Tissue Maturation Phase (12-42 days)

Fourteen days after the operation, while keratinization process cannot be
determined, the epithelium shows morphologic characteristics of the attached gingiva.
Epithelization process is completed entirely (40). Fibers in the connective tissue increase
at the graft-bed interface (39).

Twenty-eight days following the FGG operation, healing of the connective tissue
can be presented. In the deeper connective tissue, elastic fibers take place. In addition, the
graft epithelium is differentiated completely (40).

During 42 to 72 days, the connective tissue maturation is completed. Epithelium
can be shown in the same arrangement with twenty-eight days following the operation
(40).

2.3.2. Wound Healing of the Donor Site

Palatal donor site heals by secondary intention within two to four weeks (7). In
contrast to buccal mucosa, palatal mucosa, which is a mucoperiosteum containing
epithelium and submucosal connective tissue, is more keratinized and thicker than the
buccal mucosa. It contains less elastin fibers (42). Beside the differences, intraoral
mucosal healing process is similar to skin healing.

When tissue injury occurs, coagulation cascade starts in a few seconds. Blood clot

acts like a matrix for migration of some inflammatory cells. It also contains many platelets



that are reservoirs of cytokines and growth factors. Growth factors such as TGFs and
PDGF stimulates neutrophils and macrophages. These inflammatory cells have a crucial
role in cleaning the bacteria and debris from wound bed. This phase called inflammatory
phase because of the vasodilation-related redness and swelling (42).

In the tissue formation phase; migration of keratinocytes, fibroblasts, and
endothelial cells into the wound bed result in neoepithelium and granulation tissue
formation. Large amounts of collagen, especially collagen type Ill, are produced by
fibroblasts. Endothelial cells start to form new capillaries. Growth factors such as FGFs
and vascular endothelial growth factor (VEGF) have also role in neo-angiogenesis
process. Collagen accumulation also results in decreased amount of collagen synthesis.
In this stage, the most important difference of the palatal wound healing might be
observed. The number of cells and the amount of collagen is higher. Type I collagen fibers
are arranged transversely. The number of vessels is reduced and scar tissue formation can
clearly be determined (42).

In the remodeling phase, while collagen type Il is degraded by matrix
metalloproteinases, collagen type | is deposited by fibroblasts. Some of the fibroblasts
differentiates into myofibroblasts, so contraction takes place during 1-2 weeks.
Contractile process results in the differentiation of neo-epidermis to stratified epithelium
(42).

2.4. Agents Accelerating the Wound Healing of the Donor Site

FGG technique has satisfactory outcomes in terms of increasing the keratinized
tissue width. However, this method might create some discomfort in both recipient and
donor sites. In the recipient site; undesirable outcomes due to color and texture
discrepancies and bulky appearance of the graft might be observed (16). In the donor
region, some postoperative complications such as pain, bleeding, infection, extended
period of healing, burning sensation, delayed wound healing, paresthesia, herpetic
lesions, mucocele might be observed (9,11,43). Palatal region has mostly been considered
as a source of soft tissue grafts in the periodontal plastic surgeries. In many years, in order
to accelerate palatal donor site healing and diminish the postoperative patient morbidity,
some therapeutic options including low-level laser therapy (LLLT), ozone therapy,
platelet-rich fibrin (PRF), topical hemostatic agents, periodontal dressings, some simple
formulations of hyaluronic acid (HA) etc. have been used to relieve the donor area
following FGG operations (9,11,44-51)



2.4.1. Low-Level-Laser Therapy

Photobiomodulation (PBM), which also named LLLT, has been defined as laser
treatment with significant roles in wound healing acceleration by contributing many
biological processes like extracellular matrix remodeling, collagen production,
angiogenesis, growth factor stimulation etc. (52). In medical fields, LLLT has been used
for the treatment of chronic wound ulcers. In dentistry, it has been stated that LLLT
enhances orthodontic movement, periodontal regeneration and wound healing in animal
studies. However, to the best of our knowledge, there is not enough randomized clinical
trials on this topic, Miguel et al. studied the effect of laser therapy on palatal wound
healing in FGG operation. They randomized the patient into test and control groups. In
the study group, patients received LLLT (<1 mAmp) while in patients in the control group
were treated with sham laser application on palatal donor region following the FGG
harvesting. They reported that the test group patients had more rapid wound healing and
epithelization on days 7 and 14. Additionally, laser therapy revealed less postoperative
pain on day 3 following the surgery (53).
2.4.2. Ozone Therapy

Ozone therapy is a medical method administering ozone gas to treat diseases.
Therapeutic usage of ozone was reported in some studies in terms of its adjunctive tissue
repair and regeneration features (52, 54, 55). In a randomized controlled clinical trial,
Isler et al. showed the adjunctive effect of ozone therapy on palatal donor site wound
healing and enhancement of postoperative comfort of the patients following the FGG
operation (52). They evaluated the palatal wound area measurements and postoperative
morbidity of the patients. In the ozone group, they performed ozone irradiation
immediately after harvesting, and at days 1, 3, 7 following the surgery. Wound area
epithelization was evaluated by using a digital image system and 3% hydrogen peroxide
clinically on follow-up periods. It was also reported that patients were asked to score their
pain, burning sensation and dietary habits by using VAS in terms of postoperative
morbidity. There were statistically significant differences between ozone (36.04 + 9.66
mm?) and control (48.21 + 13.2 mm?) groups for palatal wound remaining area on day 14
(p=0.034). For postoperative comfort, on day 7, the ozone group revealed statistically

lower scores than the control group (p<0.001) (52).



2.4.3. Topical Hemostatic Agents

As well as in medical fields, topical hemostatic agents have been widely used in
dentistry. Following the FGG surgery, bleeding is one of the postoperative complications
due to an open wound on the palatal region. Local hemostatic agents may be considered
as a choice to minimize these complications (56). Topical hemostatic agents have a
significant role in hemostasis during surgery and/or postoperatively. In periodontal
surgeries, adjunctive wound healing properties of the topical hemostatic agents were also
reported due to their bacteriostatic features (57).

They might be classified as passive and active agents. Passive hemostatic agents
have the capability of adhering to the wound site and activate the coagulation pathway by
their physical matrix forms (58, 59).

Some passive hemostatic agents are:

-Collagen-based agents. The mechanism of microfibrillary collagen agents is
based on stimulation of intrinsic pathway of the coagulation cascade. In a few seconds
when contacted with blood, adhesion, thrombus formation and platelet activation are
activated (58, 46).

-Cellulose-based products, support matrix for the clot initiation and formation.
Application and manipulation are very easy since they resemble a cotton swab (46, 60).

-Gelatin-based products are hemostatic agents made from purified animal
collagen, and have a crucial role as a physical matrix for clot initiation. They induce
hemostasis with its physical properties and absorb blood more than forty times its weight
(58, 61).

Active hemostatic agents affect the pathways of coagulation through their
biological activities. They might be used in the patients under the treatment with
antiplatelet or anticoagulation medications (58).

Rossmann et al. examined the differences between two types of hemostatic agent
groups as gelatin sponge and oxidized generated cellulose with a control group in terms
of achieving hemostasis and palatal wound healing (57). The test groups were included
two types of agents; oxidized regenerated cellulose (ORC) and resorbable gelatin sponge.
The control group was comprised pressure with steril gause. In terms of clinical benefits
in achieving hemostasis, they concluded that hemostatic agents were superior compared
with the control group. Palatal wound healing, as a secondary parameter, were evaluated

by measuring the percentage of epithelium formation on palatal wound area. Eventually,
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they were reported that complete wound healing was recorded only in the ORC group on
day 21 following the FGG procedure (57).

In 2020, Uner et al. studied the effect of oxidized gelatin sponge (OGS) on palatal
donor site in terms of postoperative pain. They included 34 patients with Miller class I
and Il gingival recessions treated with FGG procedure. In experimental group, palatal
area covered with OGS whereas the control group donor site was left to spontaneous
healing. On days 2 and 7 following the operation, pain assessment was done with VAS
forms administered to the patients. Eventually, they concluded that there was not
statistically significant VAS score differences between the groups on 2" and 7™ days
(control group; 5.71 + 0.88 and 2.82 + 0.62 and experimental group 3.88 + 0.95 and 1.67
+ 0.80 (p>0.05) (62).

2.4.4. Periodontal Dressings

In 1923, periodontal dressings were first introduced by Dr. AW Ward (56). After
the first usage, several periodontal dressing materials have been introduced over the years
to be used to cover and protect the wound site (56). Since postoperative morbidity
associated with secondary healing of the wound site, it can be covered with a variety of
periodontal dressing materials in order to be protected from the external conditions
following the periodontal surgery. (50, 8). There are many advantages of the periodontal
dressings as follows:

-Protection of the wound area from mechanical trauma,

-Providing stability of the surgical area,

-Providing patient comfort,

-Prevention of hemorrhage or infection of the wound site

-Protecting the blood clot stability,

-Providing extra support in FGG area (56, 63, 64).

Conventional periodontal dressings have ability to protect the wound area acting
like a mechanical barrier. With these mechanical barrier properties, wound site can be
protected from external influences, results in improvement of the healing process (8, 50).

Biological dressings, such as collagen dressings, have the ability to provide
hemostasis by accelerating the cascade events. They are also chemotactic to platelets and
fibroblasts, and inductive to mesenchymal cell proliferation and differentiation (48-50).

Biological dressings have an important role in supporting wound healing (50).
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Composition of conventional periodontal dressings for mechanical purposes can
be divided into three categories; containing eugenol and zinc oxide, zinc oxide without
eugenol, and neither eugenol nor zinc oxide (56). Coe-Pak™ which contains zinc oxide
without eugenol, is one of the most widely used periodontal dressings. It is supplied in
two pastes to be mixed; one of them contains zinc oxide with added oil, gums, and
lorothidol. The other paste contains coconut fatty acids, chlorothymol as an anti-bacterial
agent etc. (56, 45). To reduce the risk of toxic effects of liquid eugenol, eugenol-free
periodontal dressings were developed. However, in some studies, pain perception of the
patients measured with VAS score after the periodontal surgery, was found less with
eugenol containing dressings compared with non-eugenol ones (45,65).

2.4.5. Platelet-rich Fibrin

Platelets have a significant role in regulating the process in wound healing phases.
Some biomolecules, such as platelet-specific proteins, PDGF, coagulation factors,
adhesion molecules, angiogenic factors, and cytokines might be stimulated by platelets.
They also function in the activation of some cells like fibroblasts, neutrophils,
macrophages, and mesenchymal cells involved in wound healing (66,67). Platelet-rich
fibrin (PRF) has been used in various medical fields such as orthopedics, skin wound
ulcers therapy and sports medicine as well as in dentistry including periodontology, oral
and maxillofacial surgery (47). In several studies it was reported that the use of PRF was
associated with enhanced palatal wound healing and diminished postoperative discomfort
due to its supportive role in the soft tissue healing. Cell migration and proliferation are
increased by its physiologic three-dimensional fibrin network. It induces angiogenesis,
immunity and epithelization (47,68,69). The study conducted by Kulkarni et al. included
systemically healthy 18 patients to observe the effects of PRF on palatal wound healing
following the FGG surgery. On days 7, 14 and 21, palatal wound healing was assessed
via direct clinical examination. Additionally, patients were asked to rate their
postoperative pain according to Wong and Baker Faces Scale (WBS). Researchers
reported wound closure with less inflammation and less postoperative morbidity in the
PRF groups compared to the control groups (68).

2.4.6. Hyaluronic Acid

Hyaluronic acid (HA), a member of glycosaminoglycan, has been used medically

such as ophthalmology, dermatology, and rheumatology fields (70). HA has been found

in body fluids including serum, synovial fluid, saliva, and gingival crevicular fluid (11).
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Besides the body fluids, HA can be determined in all periodontium compartments. Some
of the major features of HA are hygroscopicity, viscoelasticity, biocompatibility and non-
immunogenic nature which allows anti-inflammatory, bacteriostatic, fungistatic, anti-
edematous, osteoinductive, and proangiogenic characteristics (11). HA, also named as
hyaluronan, is a high-molecular-weight, negatively charged, non-sulfated
glycosaminoglycan component of the extracellular matrix that is found in many tissues
such as cartilage, connective tissue of the dermis, vitreum, muscle, brain and dental pulp
matrix (71-77) HA is consists of repeating disaccharides of glucuronic acid and N-

acetylglucosamine (Figure 4.1.).

CH,
Glucuronic acid N-acetyl-glucosamine

Figure 2.1. Molecular Structure of HA

HA plays very crucial role in some significant biological procedures, such as cell
signaling, adhesion, proliferation, and differentiation (77). As a natural component of
many body fluids and tissues, HA is considered as an option to be used in improving
wound healing by early granulation tissue formation, diminishing inflammation phase,
promoting angiogenesis and re-epithelization through the cells and some components in
the connective tissue (73). It was shown that some proinflammatory cytokines such as
TNF-a, and 1L-8 are increased by HA, promoting early inflammatory phase of wound
healing (66). HA also acts in granulation phase in terms of cell migration, proliferation
and angiogenesis. Because of its hydrated matrix structure, HA-rich extracellular matrix
is an excellent environment for cell migration (78).

Due to its surface receptors (CD44, ICAM-1, RHAMM), HA can mediate directly
of the migration process. However, the exact mechanisms of the HA in wound healing
and repair process are not clear entirely (73).

HA has many features including:

-Hygroscopicity that provides conformational stiffness to retain water,

-Viscoelasticity that provides tissue elasticity and obstructs the penetration of

viruses and bacteria,
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- Anti-inflammatory, bacteriostatic, fungistatic, anti-edematous, osteoinductive
and proangiogenic features lead to promotion of wound healing due to its high
biocompatible and non-immunogenetic nature (10,11,13,79-83)

2.5. Hyaluronic Acid in Medical Field and Dentistry
2.5.1. Hyaluronic Acid in Medical Field

In 1934, HA was founded by Karl Meyer and John Palmers in the bovine vitreous

(84). In 1940s, it was first used in medical field to control cartilage and bone healing. As

a viscous material, HA was also used for vitreous of the eye and in 1980s, the first

commercial HA named Healon® emerged as an ophthalmic device (85). Since then, HA
has been investigated in many medical fields such as rheumatology, ophthalmology, and
dermatology for many years (86).

In 2005, Johnson et al. stated that HA eyedrops had been found more effective
than saline in the treatment of dry eyes. Thirteen patients with moderate dry eye disease
had been treated with eyedrops with different concentrations (0.1% and 0.3%) of sodium
hyaluronate. It was concluded that there was significant improvement in the HA group
when compared to saline. Additionally, it was said that 0.3% concentration of HA resulted
in better clinical outcomes in terms of the relieved symptoms (87). Beside its anti-
inflammatory features, the lubricant structure and characteristics of HA have been used
for osteoarthritis treatment. In a study, Hermans et al. reported that high-molecular-
weight HA (HMW-HA) could be a treatment option for patients suffering from knee
osteoarthritis. They included 156 patients divided into the intervention (intraarticular
injections of HMW-HA added on regular care) and control groups (only regular care). 52
weeks following the treatments, they concluded that the addition of intraarticular HMW-
HA to routine care revealed effective outcomes. As secondary parameters, pain and knee
related function were also improved (86).

Moreover, HA has been studied in the fields of dermatology and cosmetics.
Thanks to its low immunogenic and long-lived effect, HA-based fillers recommended as
adermal filler and anti-wrinkle device. This HA-based fillers are most widely used agents
against age-related facial defects (88). It was reported that modified (cross-linked) HA-

based fillers were related with the prolonged intradermal resistance time (88-90).
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2.5.2. Hyaluronic Acid in Dentistry

In dentistry, HA has been used regarding bone repair in post-extraction sockets
and periodontal bony defects, temporomandibular joint disorders, recurrent aphthous
ulceration management and wound healing (11,91-95)

In periodontology, HA has been specifically used:

-As monotherapy or as an adjunctive agent to nonsurgical periodontal therapy or surgical
periodontal therapy (70,96-99)

-As a topically applied agent to enhance oral wound healing and bone regeneration
(11,13,100,101)

HA is a very important element in soft and hard periodontal tissues; gingiva,
periodontal ligament, alveolar bone and cementum (101). Fibroblasts and keratinocytes
in gingival tissues and periodontal ligament, cementoblasts in cementum, and osteoblasts
in alveolar bone are responsible for the synthesis of HMW- HA via hyaluronan synthase
(HAS) enzymes (13,102). HA has a crucial role in cell adhesion, migration, and
differentiation. It has been investigated as an inflammatory diagnostic marker of the
gingival crevicular fluid (GCF). HA has also an important role in development, growth,
and tissue repair processes (13). HA may play a regulatory role in inflammatory response.
During the chronic inflammation of the periodontal tissues, such as gingival tissue
inflammation or postoperative period following a periodontal surgery, HMW- HA in the
soft and hard periodontal tissues undergoes low molecular weight HA. HMW- HA
prevents excessive exacerbation of inflammation. However, low-molecular-weight HA
can be found in the gingival tissues during the initial stages of periodontitis (101).

Beside the supra and subgingival mechanical debridement, local adjunctive
application of topical HA may provide better clinical outcomes in periodontal therapy
(13). Due to its non-toxic, biocompatible and physiochemical features, it has been
referred as a topical agent used in periodontal diseases.

HA can be classified into spray, gel, and mouthwash forms. Historically, HA was
firstly used for the treatment of periodontal diseases, such as gingivitis. Sahayata et al.
studied the effects of 0.2% HA concentration on 105 patients with gingivitis and
evaluated the clinical parameters such as Plaque Index (PI), Gingival Index (GI) and
Papilla Bleeding Index (PBI). Patients were classified into three groups; placebo control,
negative control, and test. In the negative control group, only scaling was performed. In

placebo control group, a placebo gel was applied in addition to scaling.
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In the test group, application of 0.2% HA gel and scaling were performed. It was reported
that Gl and PBI parameters in the test group showed a statistically significant reduction
compared to the other groups between baseline and 1, 2 and 3 weeks (103).

In the literature, there are studies about HA used as an adjunctive to non-surgical
treatment in the patients with chronic periodontitis (13,98,99,101). In a split-mouth study,
Polepalle et al. evaluated the clinical and microbiological effects of subgingival
application of 0.8% HA gel on 72 teeth in 18 patients with chronic periodontitis. In the
test sites, 0.8% HA gel was applied following scaling and root planning (SRP). In the
control sites, only SRP was performed without any placebo gel. A significant
improvement in microbiological changes with an important Colony-forming units (CFU)
reduction in the test group was obtained. All clinical parameters in the test sites showed
statistically significant improvements than the control sites (104). Similarly, Rajan et al.
showed statistically significant improvements in Bleeding on probing (BOP), clinical
attachment level (CAL), and probing depth (PD) parameters when the two groups,
mechanical debridement only and HA combination were compared (105).

HA usage has been considered in periodontal mucogingival surgeries to get better
healing, thus better clinical outcomes. One of the studies conducted by Pilloni et al.,
investigated the adjunctive effects of HA (mixture of 16 mg/ml cross-linked and 2 mg/ml
natural HA) application during the treatment of gingival recession. In this randomized
controlled clinical trial, 30 patients with Miller class I single gingival recessions were
randomly assigned into two groups of coronally advanced flap (CAF) + HA application
and CAF alone. 18 months after the operation, they found statistically significant
differences on recession reduction, complete root coverage, mean root coverage
parameters in favor of the HA group. In addition, they were also reported less swelling
and discomfort on postoperative day 7 (106).

As well as soft tissue effects by means of mesenchymal cell chemotaxis,
proliferation and differentiation, bone regeneration process is also accelerated by HA via
the effects on osteoblastic bone formation (13). Aslan et al. conducted an animal study
examining the bone formation effects of HA on rabbits. They created bone cavities on
rabbits’ tibia, then they filled them with bone graft with or without HA. Bone segments
from sacrificed rabbits were evaluated under microscope and eventually, HA was

declared to be responsible for increased bone healing scores (107).
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Regarding the periodontal defects, adjunctive effect of HA gel application to bone
regeneration was also studied. El-Sayed et al. conducted a randomized controlled study
including 14 chronic periodontitis patients having interproximal bony defects (3 mm
intrabony component) with probing depth (>5 mm). Patients were randomized in two
groups; modified Widman flap (MWF) operation with a placebo gel and MWF operation
with 0.8% HA gel. Following the nonsurgical periodontal treatment and re-evaluation,
defects were treated. Clinical measurements were recorded at baseline, 3 and 6 months.
Results of this study revealed a significant gain in CAL and reduction in gingival
recession (GR) in favor of the test group at 3 and 6 months. There were no statistically
significant differences in PD, BOP, and Pl parameters between the test and control groups
at baseline, 3 and 6 months (108).

Later on, Sculean and co-workers started their clinical investigations based on the
in vitro and animal studies in intrabony defects, recessions, Class I 11 furcation defects that
resulted in encouraging improvements (96,97). Regarding the clinical human study
comparing healing of intrabony defects treated by HA or enamel matrix derivative, the
authors concluded that the use of HA with single flap approach showed significant PD
reduction and CAL gain, stating the positive impact of HA in regenerative periodontal
surgery (109).

HA formulations have been reported to reveal a promotive role in wound healing
and re-epithelization processes which consists of inflammation, granulation tissue
formation, epithelium formation, and tissue remodeling phases in both mineralized and
non-mineralized tissues. Thanks to its high higroscopic features, HA may stick to the
wound area easily and lead to the accelerating coagulation cascades (110). It can stimulate
fibroblast proliferation, migration, adhesion, and also collagen production in the wound
site (106,111). In an in vitro study, Asparuhova et al. showed the effects of HA on human
oral fibroblasts obtained from palatal and gingival donor regions. They pointed out the
increased proliferative and migratory effects of HA on fibroblasts as well as the inductive
effect on wound healing related-genes encoding growth factors and cytokines (96).

In the inflammatory phase of wound healing, interaction between HA and fibrin
clot modulates the host inflammatory response and infiltration of extracellular matrix cell
into the inflamed region. In addition, HA can also prevent microbial proliferation directly
which prevents periodontal pathogen colonization. It may also stimulate the

proinflammatory cytokine production.
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In the granulation phase, cell proliferation, matrix cell migration, and granulation
tissue organization processes are promoted by HA. With the formation of low molecular
weight of HA, angiogenesis mechanism is promoted by new blood vessels (13). Cankaya
et al. observed the effects of HA (20 mg/ml Na- hyaluronate) on vascularization of palatal
and recipient regions following FGG surgery. Forty systemically healthy patients were
randomly assigned into the groups of FGG + HA and FGG without HA application. They
used Laser Doppler Flowmetry (LDF) device to determine the microcirculation of the
donor and recipient areas pre- and post-operatively. They reported that the application of
HA between recipient and the graft sites resulted in better vascularization one week
following the surgery and eventually less shrinkage of the graft. Hence, they also stated
that there was no significant difference between the groups in terms of LDF findings on
palatal donor region (100).

Yildirim et al. examined the effect of two different formulations of HA (0.2% and
0.8%) compared to a control group (spontaneous healing) on postoperative patient
morbidity and wound healing on palatal donor area following the FGG surgery (11). The
evaluated parameters were postoperative pain, burning sensation, complete epithelization
(CE), and color match (CM). Postoperative pain and burning sensation were evaluated by
patients with VAS scores on days 3, 7, 14, and 21. As secondary outcome parameters, CE
and CM were evaluated on days 3, 7, 14, 21 and 42. CE and CM were assessed visually;

3

CE was recorded by dichotomous scoring as ‘‘yes’” or ‘‘no’’ following the clinical
assessment and CM was scored by VAS scoring system from 0 to 10 following the clinical
examination of palatal wound area in comparison with the adjacent mucosal tissues. As a
result of this study, test groups were reported with less VAS scores in terms of mean
postoperative pain than the control group on days 3 and 7. They also stated that burning
sensation mean VAS scores were statistically lower in the test gorups than the control
group on day 3.

On day 21, there were statistically significant differences in terms of CM related
VAS scores in favor of the test groups with HA gels.

Additionally, they reported that patients in the test group who applied 0.2% HA
gel were showed statistically significant faster CE (11). Currently, HA-based viscous oral
gel was introduced in a different formulation. It was basically indicated for the treatment
of oral aphthous lesions to obtain pain relief and enhance healing. In addition to sodium

hyaluronate (0.3%), it also contains polyvinylpyrrolidone (PVP), aloe barbadensis,
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maltodextrin, propylene glycol, sodium benzoate, PEG-40 hydrogenated castor oil,
ksantam extract, potassium sorbate, aroma, benzalkonium chloride, disodium EDTA,
sodium saccharin, and dipotassium glycyrrhizate. Each of the significant ingredients are

listed as the following:

- PVP; enhances tissue hydration by its film-forming and muco-adherent
features,

- Aloe barbadensis; supports the wound healing,

- HA,; covers the oral mucosa, provides the tissue hydration, and accelerates the
wound healing,

- Glycyrrhetinic acid; has anti-inflammatory feature and is a flavoring agent
(10).

In a pilot study, the pain management effects of Aloclair® plus HA gel (0.3%)
was studied in children with oral apthous lesions. In this study, 20 patients were included.
The parents were educated to apply the HA gel on aphthous lesions for every 5-8 hours
during one week. Pain perception was recorded using a 4-point scale model; none,
moderate, slight, severe. In all subjects except one, pain perception was found as ‘none’
following the treatment.

However, there is no investigation regarding the effects of this new formulation
HA gel (0.3%) applied on palatal wound after FGG operation. In the light of the current
knowledge through literature review, the purpose of this thesis is to evaluate the potential
effects of the topical HA (0.3%) gel on postoperative discomfort and palatal donor site

healing following the FGG surgery.
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3. MATERIALS AND METHODS
3.1. Study Population

The individuals involved in this study were selected among the patients who
applied Yeditepe University, Faculty of Dentistry, Department of Periodontology,
Istanbul, Turkey.

The selection of individuals was made by considering the following criteria;
1- Patients over 18 years of age,

2- Patients who need FGG surgery with < 1 width of keratinized gingiva in the

mandibular anterior and premolar region,
3- Patients who are systemically healthy,
4- Non-smoking patients,
5- Patients whose non-surgical periodontal treatment is completed.
Patients with the following characteristics were excluded from the study;
1- Having a systemic disease,
2- Patients with history of periodontal surgical treatment,
3- Patients with loss of maxillary premolars and molars,
4- Medication or antibiotics used in the previous six months,
5- Pregnancy and lactation.

Study plan was explained to the patients by giving detailed information about the
periodontal diseases, microbial dental plaque, oral hygiene instructions, etiology of
insufficient keratinized tissue and periodontal treatments. The study protocol was
confirmed by the Ethics Committee, Yeditepe University, Istanbul, Turkey (dated
29.01.2020; number 1161) and Turkish Ministry of Health (dated 04.03.2020; number
68869993-511.06-E.63694) (Appendix 2 and 3). The informed consent forms (Appendix

1) were signed by the volunteering patients.
3.2. Study Groups
Group | (Test): Palatal donor site of FGG surgery with adjunctive HA application.

Group Il (Control): Palatal donor site of FGG surgery left to spontaneous healing
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3.3. Sample Size and Randomization

The power analysis was performed with a software program™. Postoperative pain
was chosen as the primary parameter. The effect size was 1.67, standard deviation 1.90,
95% confidence level and 5% type | error. Therefore, it was determined that at least 9
patients were needed in both groups. In each group, 10 patients were included considering
10% dropouts.

20 patients who need FGG were assigned into two groups. Randomization was
carried out (BK) according to a computer-based randomization table (Table 3.1.). Patients

were included in test or control groups according to this grouping system.

Table 3.1. Randomization Table

Patientno| 1 2 3 4 5 6 7 8 9 10

Groupno |1 2 1 2 2 2 2 2 1 1

Patient no | 11 12 13 14 15 16 17 18 19 20

Groupno |1 1 2 1 1 1 2 1 2 2

3.4. Study Design and Flow Chart

The flow-chart of the research is shown in Figure 3.1. The study was designed as
an examiner-blind, randomized and controlled parallel design clinical trial. Patients who
met the initial inclusion criteria was required to demonstrate a full-mouth plaque score
(FMPS) of < 20% and full-mouth bleeding score (FMBS) of < 20% (112,113). FGG
surgery was applied in both groups in the same manner. In the test group following the
FGG surgery, 0.3% topical polivnylpyrolidone sodium HA gel was applied on the palatal
donor site. In the control group following the FGG surgery, palatal wound area was left
to spontaneous healing. In both groups, palatal donor sites were covered with periodontal
dressing. On day 3, topical HA gel was reapplied on the palatal donor site followed by a

new periodontal dressing application.

"G Power 3.1.9.2.
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No medication was prescribed postoperatively. One week after the operation,
sutures were removed. Postoperative pain and burning sensation were evaluated by the
patients on days 3, 7, 14, and 21.

Complete epithelization (CE) and color match (CM) were evaluated following the surgery
on days 3, 7, 14, 21, and 42. Additionally, palatal wound area measurements were
recorded on days 0, 3,7, 14, 21, and 42. Patients were taken into maintenance phase after

the completion of experimental period.
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Figure 3.1. Flow Chart
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3.5. Periodontal Measurements

Periodontal parameters were recorded by the same blinded examiner (EOK) with

a periodontal probe”.
3.5.1. Full Mouth Plaque Score

FMPS was recorded with a periodontal probe™. It was scored dichotomously
(+/-) according to the presence or absence of plaque. A percentage value was calculated
in terms of positive plaque regions on four periodontal sites (mesio-buccal, mid-buccal,
disto-buccal, and mid-lingual/palatal) of each tooth. Patients were expected to meet the
criteria of FMPS value with equal or less than 20% (22,112-114)
3.5.2. Full Mouth Bleeding Score

FMBS was also scored dichotomously (+/-) according to the presence or absence
of bleeding on probing. A percentage value was determined relative to positive bleeding
on probing areas. It was measured on four periodontal sites (mesio-buccal, mid-buccal,
disto-buccal, and mid-lingual/palatal) of each tooth with a periodontal probe. Patients
were expected to meet the criteria of FMBS <20% (22,112,114)

3.5.3. Probing Depth

Probing depths were measured from gingival margin to the deepest side of the
gingival sulcus by using periodontal probe” from four periodontal sites (mesio-buccal,
mid-buccal, disto-buccal, and mid-lingual/palatal) for each tooth throughout the

dentition.
3.6. Clinical Procedures
3.6.1. Initial Periodontal Treatment

Since the selected patients were undergone initial periodontal treatment to meet
the inclusion criteria of the study, they were only given oral hygiene instructions to keep
the oral hygiene levels throughout the experimental period. Modified Stillman brushing
technique was given at the insufficient keratinized gingival regions, whereas for the rest
of the mouth, the Bass technique was recommended. They were also instructed to
perform interdental cleaning with dental floss once a day. Initial periodontal treatment

was performed before the inclusion of the patients (FD) consisted of mechanical

=University of North Carolina PCPUNC15, Hu-Friedy Ins. Co., ABD
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debridement sessions using ultrasonic devices® and hand instruments™. After
mechanical debridement, polishing was done with polishing paste and bristle brushes. 4
weeks following the initial periodontal treatment, FMPS, FMBS and PD were measured

before the surgery.
3.6.2. Surgical Treatment

In both test and control groups, FGG surgery was performed (FD) according to
the method described by Sullivan and Atkins (115).

3.6.2.1 Preparation of Recipient Site

After the local anesthesia™, a horizontal incision was made at the mucogingival

*kkk

line, by using #15 blade™ . Blade was inserted parallel to the periosteal bed and partial
thickness flap consisting epithelium and underlying connective tissue was separated
without disturbing the periosteum. A supra-periosteal recipient area was prepared to
receive the palatal graft in pre-planned dimension of ~13x8 mm. Partial thickness flap

*hkkkk

was fixated using periosteal propylene sutures at the base of the vestibular sulcus
which finalized the recipient bed preparation. Bleeding control was properly done

applying one-minute compression with a wet gauze.
3.6.2.2. Palatal Donor Site

The region between maxillary first premolar and first molar was determined as
the palatal donor site (Figure 3.2.1, Figure 3.3.1). Following the local anesthesia

administration, a 13 mm long horizontal incision was made at least 2 mm apical from

*Cavitron Woodpecker®, Guilin Medical Instrument Co. Ltd., Guangxi, China.

“Gracey, SG 5/6, 7/8, 11/12, 13/14, Hu-Friedy Ins. Co., ABD.

"Ultracaine® D-S Forte, Sanofi-Aventis, Frankfurt, Germany.

Fokkk

Beybi®, Istanbul, Turkey.

Fekkkk

Dogsan®, Istanbul, Turkey.
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the gingival margin using the individual essix plaque prepared with the insertion ofa 13
mm orthodontic wire as the guide. Following the horizontal incision, 8 mm of distance
perpendicular to the mid-point of the horizontal incision was measured with a
periodontal probe to standardize the vertical dimensions of the graft. Graft thickness
was standardized to approximately 1-1.5 mm (116). The thickness of the harvested graft
was measured using an endodontic reamer, silicon stopper, and a caliper during the
surgery (Figure 3.2.4, Figure 3.3.4). Following harvesting the graft from palatal donor
site, bleeding control was properly done applying one minute compression with wet

gauze.
3.6.2.3. Transfer of the Graft

FGG was sutured to the recipient site by 5-0 propylene sutures”. Following the
suturing, graft was kept under compression with a wet gauze to prevent the dead space
and excessive blood clot formation. In the test group, topical HA gel™ was applied on
the donor area, whereas the controls were left to spontaneous healing. In both test and

Kok

control groups, palatal donor wound was covered with periodontal dressing™ to avoid

any possible trauma jeopardizing the healing.

* Dogsan®, Istanbul, Turkey.
™ Aftadur® Plus Gel, Milano, Italy.

*xk

Coe-Pak™, Gc America Inc.
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Figure 3.2.2. Immediate Postoperative View
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Figure 3.2.3. Horizontal and Vertical Dimensions of the Graft

Figure 3.2.4. Graft Thickness Measurement

Figure 3.2.5. Endodontic Reamer
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Figure 3.2.6. Day 3

¥

.

Figure 3.2.10. Day 14 Figure 3.2.11. Day 14 (Methylene-blue stain)
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Figure 3.2.12. Day 21

Figure 3.2.13. Day 42
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Figure 3.3.1. Pre-operative Palatal View of a Patient and Essix Plaque in the Group Il (Control)

Figure 3.3.2. Immediate Postoperative View
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Figure 3.3.3. Horizontal and Vertical Dimensions of the Graft

Figure 3.3.4. Graft Thickness Measurement
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Figure 3.3.5. Day 3

Figure 3.3.7. Day 7 Figure 3.3.8. Day 7 (Methylene-blue stain)

Figure 3.3.9. Day 14 Figure 3.3.10. Day 14 (Methylene-blue stain)
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Figure 3.3.11. Day 21 Figure 3.3.12. Day 21 (Methylene-blue stain)

Figure 3.3.13. Day 42

3.6.3. Postoperative Instructions and Protocol

After the completion of the surgery, oral and written postoperative instructions

were given to patients. Medication was deliberately not prescribed.

Postoperative instructions included; consumption of soft foods to avoid any
mechanical trauma to the surgical sites, avoiding hot foods and liquids as well as spicy
foods, fruit juices, and alcoholic drinks, keeping away from spit out not to trigger
bleeding, discontinuing toothbrushing and flossing until the periodontal dressing
removal. Applying ice during twenty-four hours to avoid inflammation and swelling, and

avoiding excessive physical activities for a few days were recommended.
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Patients were cared and followed professionally and appointments were scheduled
ondays 3,7,14, 21, and 42. In all of the postoperative appointments, clinical photographs
were taken by the same periodontist using the same digital camera™ with standardized
parameters (dark chamber, 1SO 125, aperture f/7.1, shutter speed 1/60 s, distance 31.4
cm) (Figure 3.2- Figure 3.3). Nikon’s R1C1 wireless close-up speedlight system with
twin flash was used. The camera was held with a vertical angle to intra-oral mirror. Each
photograph was taken following individual essix plague placement on palatal donor area.
On day 3, periodontal dressing was removed to evaluate the donor site in both groups.
Topical HA gel was again applied only in the test group before the reapplication of the
periodontal dressing in both groups. On day 7, periodontal dressing was removed to re-
evaluate the palatal wound area. For further evaluation, patients were followed up on days
14,21, and 42.

3.6.4. Postoperative Procedures

Ondays 3,7, 14, and 21, pain and burning sensation were assessed by the patients
using visual analog scale (VAS) scale (117). Scoring was made between values 0 (no

pain/burning sensation) and 10 (extreme pain/burning sensation) (Figure 3.4).

PAIN SCORE 0-10 NUMERICAL RATING

L ———

0 | 2 3 4 5 6 Vi 8 9 10

No Moderate Worst
pain pain possible
pain

Figure 3.4. Visual Analog Scale

At each appointment, clinical photographs were taken from the palatal donor site
with the guidance of individual essix plaque in place and evaluated by EOK (intra-class
correlation (ICC) close to 1; 0.98).

CE parameter was recorded on days 3, 7, 14, 21, and 42 by using dichotomous scoring
system (yes/no). For CE assessment, clinical evaluations were performed according to

wound surface characteristics and wound outline by using vision and staining (disclosing

“Nikon D5300 camera, Tokyo, Japan.
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agent; methylene blue). Scoring system was performed as ‘yes’ or ‘no’, if the wound
edges was unclear or clear, respectively (11). Palatal wound surface area measurements
were also evaluated on days 0, 3, 7, 14, 21, and 42 by using methylene blue to determine
the areas lacking epithelium. It was applied to the palatal region by using disposable
cotton pellets for 2 min. Following the application, the patients were asked to rinse with
water (118). Intra-oral photographs, which were taken from the stained area, were
calculated with an image processing software program named ImageJ (119). CM was
evaluated professionally on days 3, 7, 14, 21, and 42. CM was recorded using VAS score
ranged between 0 (no match) and 10 (excellent match) by comparing the adjacent and

contra-lateral palatal site (9,11).
3.7. Statistical Analyses

Statistical analyses were performed using SPSS software version 25. Descriptive
analyses were presented using means, standard deviations, median, minimum, and
maximum values for continuous data. Frequencies and percentages were used for
categorical data. The variables investigated using Shapiro-Wilks test for normal
distribution to determine if the variables were normally distributed, two sample
independent t test was used to compare two groups. If the variables are not normally
distributed, Mann-Whitney U test was used for comparison. For normally distributed
data, change in the measurements by time was investigated using repeated measure
ANOVA. Greenhouse-Geisser correction was used when the sphericity assumption was
violated. Bonferroni test was performed to test the significance of pairwise differences
for multiple comparisons. The Wilcoxon test was performed to test the significance of
pairwise differences using Bonferroni correction to adjust for multiple comparisons. For
variables that were normally distributed, change in the measurements between baseline
and 6 month investigated using paired samples t test. For the variables that were not
normally distributed, Wilcoxon’s test was used. Intra-observer agreements were

determined by ICC. A 5% type-I error level was used to infer a statistical significance.
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4. RESULTS
4.1. Descriptive Data

20 patients participated in the study. 2 patients dropped out during the follow-up
period. They were excluded from the study. Therefore, 9 patients were randomized into
test and control groups for the final analysis. Mean age and standard deviations (SD) and
gender distribution of the patients are shown in Table 4.1. There were no statistically
significant differences between the groups regarding mean age (p>0.05) and distribution
of gender (p>0.05).

Table 4.1. Age and gender distribution in the test and control groups

Test Group Control Group | p
(n=9) (n=9)
Age (Mean+SD) |[39.8+7.5 42.2+16.3 0.7012
(Range) (26-50) (18-64)
e ———————
Male n (%) 2(22.2) 2(22.2) 1.000P
Female n (%) 7(77.8) 7 (77.8)

a: Two sample independent t test, b: Fisher’s exact test, p<0.05.

4.2. Clinical Data
4.2.1. Full-mouth Plaque and Full- mouth Bleeding Scores

The mean and SD of FMPS and FMBS at baseline and 6™ months are shown in
Table 4.2. and Table 4.3. There were no significant differences between the groups at
baseline and 6™ months. In test and control groups, intra-group comparisons showed
statistically significant reductions for both FMPS and FMBS (p<0.05).
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Table 4.2. Intra- and inter-group comparisons of FMPS at baseline and 6™ months

Test Group | Control Group
n=9 n=9 p
Mean+SD | Mean +SD
FMPS | Baseline 14.62+0.84 | 14.81+1.03 0.675?2
(%) 6t Months | 13.79+0.82 | 13.85+0.59 0.8692
p 0.011¢ 0.006°¢

a: Two sample independent t test, c: Paired samples t test, p<0.05.

Table 4.3. Intra- and inter-group comparisons of FMBS at baseline and 6" months

Test Group | Control Group
n=9 n=9 p
Mean +£SD | Mean £SD
FMBS | Baseline 8.3+1.67 77+22 0.5312
(%) 6" Months | 6.8 +1.67 6.6+2.2 0.8352
p 0.008°¢ 0.047¢

a: Two sample independent t test, c: Paired samples t test, p<0.05.

4.2.2. Full-Mouth Probing Depths

The mean and SD of FMPD at baseline and 6™ months are shown in Table 4.4.
Intra-group comparisons showed statistically significant reductions for PD in both test
and control groups (p<0,05). Inter-group comparisons at baseline showed statistically
significant difference. In the test group, PD baseline measurements were higher than the
control group, (3.01 = 0.4) vs (2.4 = 0.5), respectively (p<0.05). However, 6" month

measurements were not found significantly different between the groups.
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Table 4.4. Intra- and inter-group comparisons of PD at baseline and 6™ months

Test Group Control Group
n=9 n=9 p
Mean = SD Mean + SD
PD (mm) 3.01+04 24+0.5 0.030?
Baseline
PD (mm) 2.8+0.5 23+0.5 0.0802
6" Months
p 0.008°¢ 0.004¢

a: Two sample independent t test, c: Paired samples t test, p<0.05.

4.2.3. Graft Thickness
Comparison of the mean FGG thickness between the groups is presented in
Table 4.5. There was no statistically significant difference between the groups in terms

of thickness.

Table 4.5. Comparison of the graft thickness in the test and control groups

Test Group | Control Group p
(n=9) (n=9)
Graft Thickness (mm)
(Mean + SD) 1.24 £0.07 1.23+0.09 0.953

Two sample independent t test, p<0.05.

4.2.4. Postoperative Pain

Postoperative pain scores in terms of VAS evaluation by the patients are
presented in Table 4.6. and Figure 4.1. Intra-group measurements at 4 time points
followed a pattern confirming that postoperative pain decreased during the healing period
in both test and control groups (p<0.05). The Wilcoxon test was used to test the
significance of pairwise differences using Bonferroni correction to adjust for multiple

comparisons and pair-wise comparison after Bonferroni correction revealed no
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statistically significant differences (p>0.05) between the evaluation days in the test and

control groups. Inter-group comparison of mean values also showed no statistically

significant postoperative pain differences between test and control groups at any

observation periods. Although the differences were not statistically significant, the mean

VAS values in the control group were found higher than the test group on days 3 and 7

(Fig 4.1)

Table 4.6. VAS scores of postoperative pain on days 3, 7, 14 and 21

Test group (n=9) | Control group (n=9) | p?
Day 3
Median (min to max) | 1 (0 to 5) 2(0to7)
Mean + SD 1.33+1.58 2.88 +3.01 0.3672
+/- (0) pain (n) 6/3 6/3
Day 7
Median (min to max) | 0 (0 to 1) 1(0to9)
Mean + SD 0.22 +0.44 1.88 £2.97 0.1612
+/- (0) pain (n) 217 5/4
Day 14
Median (min to max) | 0 (0 to 0) 0(0to1l)
Mean + SD 0.00 £0.00 0.11+0.33 0.7302
+/- (0) pain (n) 0/9 1/8
Day 21
Median (min to max) | 0 (0 to 0) 0(0to0)
Mean + SD 0.00 +0.00 0.00+0.00 1.000%
+/- (0) pain (n) 0/9 0/9
pP 0.002° 0.004°

a: Mann Whitney U test, b: Friedman test, p<0.05
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Figure 4.1. VAS scores of postoperative pain in the test and control groups

4.2.5. Burning Sensation

The VAS scores for burning sensation evaluated by the patients are shown in
Table 4.7. and Figure 4.2. Intra-group comparisons of multiple time points confirmed that
burning sensation gradually decreased during the healing period in both test and control
groups. The Wilcoxon test was applied to test the significance of pairwise differences
using Bonferroni correction to adjust for multiple comparisons and pair-wise comparison
after Bonferroni correction showed no statistically significant differences between days
in the test and control groups. Inter-group comparisons for burning sensation also
revealed no statistically significant differences on days 3, 7, 14, and 21 between the
groups. Although the differences were not statistically significant, the mean VAS scores

in the control group were found higher than the test group on days 3 and 7.
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Table 4.7. VAS scores of burning sensation on days 3, 7, 14, and 21

Test group (n=9) | Controlgroup (n=9) | p?
Day 3
Median (min to max) | 0 (0 to 3) 2(0tob)
Mean + SD 0.66+1.11 2.11+1.96 0.1362
+/- burning (n) 3/6 6/3
Day 7
Median (min to max) | 0 (0 to 0) 0(0tob)
Mean + SD 0.00 +0.00 1.11+1.83 0.258%
+/- burning (n) 0/9 3/6
Day 14
Median (min to max) | 0 (0 to 0) 0(0tol)
Mean + SD 0.00 +0.00 0.22+£0.44 0.436%
+/- burning (n) 0/9 217
Day 21
Median (min to max) | 0 (0 to 0) 0(0to0)
Mean + SD 0.00£0.00 0.00 £0.00 1.0002
+/- burning (n) 0/9 0/9
pP 0.029 0.003

a: Mann Whitney U test, b: Friedman test, significant: p<0.05.
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Figure 4.2. VAS scores of burning sensation in the test and control groups

4.2.6. Color Match

VAS scores for CM, evaluated professionally, are shown in Table 4.8. and Figure
4.3. Intra-group comparisons showed increasing CM scores during the healing period up
to day 42, at which the matching scores reached the maximum mean value of (9.11 +
0.92) and (8.88 £0.92) in both test and control groups, respectively. Pair-wise comparison
revealed statistically significant differences (p<0.05) between days (3-21), (3-42), (7-21),
(7-42) both in the test and control groups. Inter-group comparison for mean CM scores
was found statistically significant between test and control groups on day 7. The test
group with the application of HA revealed better mean CM values (1.66 + 1.4) than the
control (0.1 £ 0.3) (p<0.05).
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Table 4.8. VAS scores of CM on days 3, 7, 14, 21, and 42

Test group (n=9) | Control group (n=9) | p?
Day 3
Median (min to max) | 0 (0 to 2) 0(0to0)
Mean + SD 0.40 +0.80 0+0 n.c
Day 7
Median (min to max) | 2 (0 to 4) 0(0tol)
Mean + SD 16614 0.100+0.3 0.0244
Day 14
Median (min to max) | 4 (2t0 9) 2 (1to 6)
Mean + SD 455+2.24 3.00+1.65 0.136%
Day 21
Median (min to max) | 7 (6 to 10) 7(3t09)
Mean + SD 7.55+1.33 6.22+ 1.7 0.113%
Day 42
Median (min to max) | 9 (8 to 10) 9 (7t010)
Mean + SD 9.11+0.92 8.88+0.92 0.6662
pP 0.000° 0.000P

a: Mann Whitney U test, b: Friedman test, n.c (not computed), significant: p<0.05.
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Figure 4.3. VAS scores of color match in the test and control groups

4.2.7. Wound Surface Area

Wound surface area measurements are shown in Table 4.9. and Figure 4.4. There
were statistically significant differences in intra-group multiple comparisons for both test
and control groups (p<0,05). Pair-wise comparison revealed significant differences
(p<0.05) in the test and control groups between days (0-14), (0-21), (0-42), (3-21), (3-
42), (7-42). Intra-group comparisons showed decreasing wound surface area
measurements during the healing period up to the day 42 in both groups. Inter-group
comparisons showed that there were statistically significant differences in mean values
on days 3, 7, 14, and 21 between test and control groups (p<0.05). Wound surface area of

the control group was greater than the test group.
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Table 4.9. Wound surface area measurements (mm?) on days 3, 7, 14, 21, and 42

Test group (n=9) Control group (n=9) p
Day 0
Median (min to max) | 107.02 (98.58 to 115.96) | 108.97 (101.76 to

110.27)

Mean + SD 108.37 £ 6.8 107.37 £3.3 0.863¢
Day 3
Median (min to max) | 83.67 (72.23 to 89.9) 100.39 (90.18 to 106.08) | 0.000%"
Mean + SD 81.11+6.2 99.7+4.6
Day 7
Median (min to max) | 46.43 (35.44 t0 52.99) | 54.28 (45.39t0 57.74) | 0.024%"
Mean + SD 4474 £ 6.8 5244 +5.1
Day 14
Median (min to max) | 12.45 (0.23 to 18.89) 17.7 (11.35 to 32.6) 0.0499
Mean + SD 10.3+6.9 17.88 +6.2
Day 21
Median (min to max) | 1.26 (0 to 8.45) 10,2 (0to 12.71) 0.008¢"
Mean + SD 2,37+2,7 8,54+42
Day 42
Median (min to max) | 0 (0 to 1.34) 0 (0 to 4.55) 0.666¢
Mean + SD 0.14+04 094+1.8
pP 0.000° 0.000°

a: Two sample independent t test, b: Friedman test, d: Mann Whitney U test, *p<0.05.
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Figure 4.4. Wound Surface Area Measurements (mm?2) in the test and control groups

4.2.8. Complete Epithelization

Table 4.10. and Figure 4.5. show the CE data. On days 3 and 7, no CE was
observed in any of the patients. On day 14, 11% of the patients in the test group showed
CE, whereas none of the patients exhibited CE in the control group. On day 21, CE was
observed 33% and 11% of patients in the test and control groups, respectively. On day
42, CE was detected in 89% of the patients in the test group while this value was 78% in

the control group.

Table 4.10. Complete Epithelization (n) (%) on days 3, 7, 14, 21, and 42 in the test and

control groups

CE n (%) Day 3 Day 7 Day 14 Day 21 Day 42
Test Group 0 (0) 0 (0) 1(11) 3(33) 8 (89)
Control Group | 0(0) 0 (0) 0 (0) 1(11) 7(78)
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Figure 4.5. Complete epithelization (%) in the test and control groups
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5. DISCUSSION and CONCLUSION

Among the soft tissue augmentation techniques, FGG is one of the most
performed surgical methods to increase the thickness and the keratinized gingiva (120—
122). In the literature, it has been shown that an adequate size of keratinized gingiva acts
like a barrier against periodontal inflammation, provides a vestibular depth to ease oral
hygiene measures, prevents physical trauma such as subgingival restoration margins and
masticatory stress (16).

The hard palate has been mostly preferred region as a donor site in the FGG
operations. However, secondary healing of this region might be related with some
postoperative discomfort and complications. Postoperative pain and burning sensation,
mostly reported as the postoperative complications, reach the peak level during the initial
phase of wound healing, and eventually eliminated with the epithelization of the wound
area (11,39,123-128).

Several materials have been suggested to reduce postoperative morbidity, such as
herbal products, antibacterial agents, low-dose laser, dressing materials, platelet-rich
fibrin, or topical hemostatic agents (121-123,129,130). In a systematic review, it was
revealed that HA might be used adjunctively in the non-surgical and surgical periodontal
therapies (131). In a few studies, the effect of HA with different concentrations on palatal
wound site following the FGG operation have been evaluated (11,100,130,132,133).
Currently, a new HA concentration is available different from the ones used in other
studies. HA (0.3%) gel has mainly been indicated for the treatment of oral aphthous
lesions to obtain pain relief and enhance healing. In the present study, topical HA (0.3%)
gel was adjunctively used to reduce postoperative pain and enhance palatal wound
healing.

In this randomized controlled clinical study, clinical measurements which are
FMPS, FMBS, and FMPD were recorded at baseline and 6 months following the surgery.
In the intra-group comparisons, statistically significant reductions for test and control
groups were observed in FMPS and FMBS at 6 months postoperatively (p<0,05) without
significant differences between the groups (Table 4.2., Table 4.3.). There were also no
significant differences between the test and control groups at baseline. The initial

inclusion criteria were 20% for both parameters and the reduction in plaque and bleeding
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values were expected during the keen observation experimental period. In terms of inter-
group comparisons of FMPD, statistically significant difference was found at baseline.

The mean FMPD of the test group was 3.01 + 0.4 mm whereas it was 2.4 + 0.5
mm in the control. Since the probing depths were measured only to give the overall
periodontal health of the patients, the initial difference of the 2 groups is not expected to
interfere with the aims of the study. Patient population in both groups were non-
periodontitis patients.

Postoperative pain was the primary parameter. Patients were asked to score their
level of pain and burning sensation using VAS scores on days 3, 7, 14, and 21. VAS has
been used to assess subjective characteristics (50,133). Patients evaluated their discomfort
scored between 0 (no pain) to 10 (extreme pain). No pain Killer medication was used in
this study. Hence, palatal region was covered with periodontal dressings (Coe-Pak™) in
both groups. In the test group, HA (0.3%) gel was applied on the donor area with a single
use dental micro-brush prior to the placement of periodontal dressing while in the control
group, wound region was left to spontaneous healing with the conventional use of
periodontal dressing. Inter-group comparisons revealed insignificant VAS score
differences for postoperative pain and burning sensation at any observation periods
(Table 4.6., Table 4.7.) (p>0.05).

This study was constructed to show the effects of the topical HA (0.3%) gel on
postoperative morbidity and palatal wound healing following the FGG surgery. Although,
the postoperative pain (3™ day: test, 1.33 + 1.58, 7™ day 0.22 + 0.44 versus control, 2.88
+3.01 and 1.88 + 2.97, respectively) and burning sensation scores (3" day: test; 0.66 +
1.11, 7" day 0+ 0.00 versus control, 2.11 =1.96 and 1.11 = 1.83, respectively) were lower
in the test group, inter-group comparisons did not reveal statistically significant
differences at any observation period. However, it was observed that the mean VAS
scores for CM were significantly higher in the test group than in the control group on day
7 (p<0.05). CE started on day 14 in the test group whereas on day 21 in the control.

Additionally, on days 3, 7, 14, and 21, wound surface area of the test group was
found significantly lesser than the control group (p<0.05).

Lopez-Jornet et al. were studied the use of topical HA gel with the same
concentration of 0.3% following the incisional oral biopsies three times a day for one
week and reported improvement in biopsy wound healing, although no direct comparison

is possible due to different study designs (134). At 2 hours following the biopsy, it was
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reported that there were statistically significant differences in terms of median ranges for
VAS pain scores between the groups favoring the test group. It was found that the
maximum pain value was obtained in the control group compared to HA and
chlorhexidine gel groups with median ranges of 2.2, 0.3, and 1.5, respectively. However,
no statistically significant differences were reported during the rest of the 7 days of
observational period (134).

There are only few studies assessed the effects of HA gel with different
concentrations on palatal donor site healing following the FGG operation. Yildirim et al.
revealed the effects of the topical HA (0.2% and 0.8%) gels on pain perception and palatal
wound healing following the FGG procedure. In terms of postoperative pain, they
observed that patients in the test group 1 (0.2% HA) and test group 1l (0.8% HA) had
lower VAS scores than the control group on days 3 and 7. On day 3, the mean VAS pain
scores were reported as (1.67 = 1.55), (1.92 + 1.83) and (6.42 £+ 1.83) in the test groups I,
Il and the control, respectively. On day 7, pain scores were reported as (1.25 + 1.54),
(0.83 £ 1.52) and (4.50 = 2.27) in the test groups I, II and the control, respectively (11).
The difference of the pain perception scores obtained in the control group and the
involved patient numbers between the 2 studies may explain the statistically insignificant
outcomes.

Recently, Hassan et al. conducted a study investigating the effects of HA (0.2%)
and an herbal extract (MEBO) on pain and palatal wound healing during one-week period
of time. They aimed to report postoperative pain as primary parameter following the FGG
procedure. On day 3, the MEBO group presented the lowest pain followed by HA gel and
the control. Moreover, they evaluated the consumption of painkillers at the postoperative
period to support the VAS pain scores which makes the biggest difference versus our
study design reflected in the selected parameter outcomes. The highest mean and range
values for total painkiller consumption were recorded in control group patients. The
median scores for postoperative pain in the test group | (herbal extract), test group 1l
(0.2% HA\) and the control group were 0, 0.5, and 4.5, respectively (p=0.008) (132).

The latest report by Khalil et al. investigated the local effects of HA (0.2%) for
both recipient and donor sites regarding postoperative pain and wound healing following
the FGG operation. They recorded VAS pain scores for two weeks. In the first week
following the operation, test group with HA (0.2%) showed statistically significant lower

median pain values than the control group (saline application). In the test group median
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pain scores were reported as 5, 5, 3, 3, 2, 1, 1 whereas they were 8, 8, 6, 4, 4, 2, 2 in the
control group between day 1 and 7, respectively (130). The differences of patient numbers
and the formulation of HA gel between the groups may have affected the significance in
statistics.

In brief, HA gels are found effective in postoperative pain in the literature
(11,130). In the present study, inter-group comparisons of postoperative pain parameter
did not show significant differences between test and control groups at any observation
period. However, some of the above mentioned studies, postoperative pain evaluated
indirectly on the basis of mean consumption of analgesics (130,132). On the other hand,
in the present study, postoperative discomfort was treated by means of periodontal
dressing. This discrepancy in terms of postoperative pain VAS outcomes may be due to
the differences in the percentage, methodology of postoperative pain evaluation and the
contents of topical HA gel formulation which was used in the present randomized
controlled study. In addition, the difference in sample sizes of the three-armed
randomized controlled studies by Yildirim et al., and Hassan et al., may also lead to
different study outcomes. This is the first study evaluating 0.3% concentration of HA gel
in palatal wound healing after FGG surgery.

Re-epithelization process, defined as the coverage of epithelial surface which is
previously denuded, has a significant role in wound healing phases (135). In this study,
approximately 13x8 mm palatal grafts were obtained in a standardized model in order to
make proper assessment of palatal wounds which has been used as a healing assessment
method previously (70,127,136). In the literature, there are several studies evaluating the
palatal donor site wound healing by using different techniques, such as various staining
agents, clinical examination via direct visualization, hydrogen peroxide (H20y) etc.
(9,18,124). In our study, CE was scored dichotomously (+/-) following the methylene
blue dye application. In the test group, CE was observed %11 of the patients on day 14.
However, none of the patients showed CE on day 14 in the control group. It might be
considered as a sign of a positive effect of HA on wound healing. On day 21, CE was
33% in the test group patients while 11% in the controls. On day 42, it was higher in the
test group (89%) than the control (78%) (Table 4.10.). Yildirim et al. also assessed CE of
palatal wound area after FGG procedure by clinical examination, and then by
dichotomous scoring in accordance to epithelization level. On day 14, they reported that

CE was statistically significant in favor of the patients in the test group 1 (0.2% HA gel)
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compared to test group 11 (0.8% HA gel) and the control. CE was observed 50% of the
test group | while 8.3% of the test group Il and 8.3% of the control group. On day 21, it
was found that the control group showed significantly poor outcomes than the test groups.
They reported that CE was obtained 100% of the test | and test 11 group patients. However,
control group patients revealed 66.7% CE. In the present study, as a contributory
difference, CE was evaluated following methylene blue dye application to ease the
visional evaluation. In this way, it was thought that epithelization may be scored more
objectively. However, a statistical analysis of CE cannot be performed due to the smaller
sample size in this study.

As a wound healing parameter, tissue CM scores was assessed in many studies. It
is recorded by using VAS (ranged between ‘0-10 or ‘0-100’) scores to evaluate palatal
wound healing following FGG or connective tissue graft (CTG) operations (9,11,137).
Additionally, there are some studies using ‘colorimetric analysis’ software programs to
analyze the CM (138). In our study, CM was recorded between 0 (ho CM) to 10 (perfect
CM) with using VAS. It was scored by a blinded investigator according to the opposite
site and neighboring tissue of the palatal wound area. In the present study, inter-group
comparison for CM showed statistically significant difference between the test (1.66 +
1.4) and the control (0.1 + 0.3) groups on day 7 in favor of the test group with 0.3% HA
(p<0.05). However, no statistically significant differences were found in terms of CM
scores between test and control groups on days 3, 14, 21 and 42. Similar to our study,
Alpan et al. showed the effect of PRF on palatal wound healing following CTG operation
by using VAS scores. On day 7, patients in the PRF group (70.50 + 11.45) showed
statistically significant higher VAS CM scores than the control group (59.47 = 15.08). On
day 14, PRF group (93.50 + 6.70) revealed higher VAS CM scores than the control group
(87.37 £ 4.52) (p=0.002) (137). Besides, Yildirim et al. demonstrated a statistically
significant higher CM scores in the test group | (0.2% HA gel) and test group 11 (0.8%
HA gel) than in the control group on days 7, 14, 21, and 42. It was also shown that the
test groups revealed similar outcomes regarding VAS CM scores. By all means, the
difference in the sample sizes and the usage of different HA gel formulation matter in
terms of the study outcomes.

As another secondary parameter in our study, in addition to visual evaluation,
wound surface area was calculated digitally with a software program named ImageJ. In

the literature, there are different scales and indices used to evaluate the wound healing
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(117,138-143). Many advantages of the ImageJ program were reported; easy to use, open
access, a practical way for manipulation of the images without requiring any complex
operating systems (144-145). In the present study, regarding wound surface area,
statistically significant differences in multiple intra-group comparisons for both test and
the control groups (p<0,05). Inter-group comparisons showed statistically significant
differences between the groups on days 3, 7, 14, and 21, with lower wound surface area
calculations in the test group than the control group (3" day 81.11 + 6.2 versus 99.7 +
4.6; 7 day 44.74 + 6.8 versus 52.44 + 5.1; 14" day 10.3 + 6.9 versus 17.88 + 6.2 ;215
day 2.37 + 2.7 versus 8.54 + 4.2, respectively) (p<0,05). Regarding wound surface area,
the control group was greater than test group.

Hassan et al. assessed the wound surface size using planimetric method with a
metric grid system. Eventually, they reported that there were no statistically significant
differences in terms of palatal wound surface size between test group I (MEBO), test
group 11 (0.2% HA) and the control group. In another study Sousa et al. studied the effect
of advanced platelet-rich fibrin (A-PRF) on palatal wound healing following the FGG
surgery. On the follow-up period, they used a probe to measure the percentage of
reduction of the palatal wound area (mm?) to evaluate the epithelization rate. On days 7,
14, and 30, they reported that the reduction in palatal wound area were significantly
higher in the A-PRF group than the control (43). In the present study, from a clinical point
of view, it might be concluded that the HA (0.3%) gel had an effect on the enhanced
wound healing outcomes. This may be taken as a marker of better healing effects of HA
gel leading to tissue maturation.

In this randomized controlled study, as a contributory difference, wound surface
area was evaluated following methylene blue dye application to obtain more objective
results. Methylene blue dye is a safe, inexpensive and easy staining method used to assess
wound healing progression (147). It was reported that clinical epithelization rate was
evaluated with methylene blue and also stated that chronic, unhealed, unviable and non-
epithelialized wounds might easily labelled with the methylene blue dye (118,148).

To be concluded, within the limitations of this thesis study, HA (0.3%) gel applied
together with periodontal dressing is useful and might be a promising agent for reducing
postoperative pain and accelerating palatal wound area after the FGG operation.

However, further randomized controlled clinical trials in wider populations are needed to
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confirm the effects of this HA gel on postoperative discomfort and wound healing in the

future.
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7. APPENDICES

7.1. Informed Consent Form

KLINIK ARASTIRMALAR ETIK KURULU

BILGILENDIRILMiIS GONULLU OLUR FORMU

Hastanin weya yerine onam wverecek | Tercuman gerekiiyse;
kiginin okuma, anlame  konugma, dil | Tesclmenn adi
SO meveut mu? imza

Ewet O Hayir O Tarih
Ceveiniz EVET  ise  Hasta  lkgkileri
Sarumlusu ile ilstisim kuninuz.

Sayin Hastamz,

-

Bu belge bigilendrilme wa aydinlablmiz onam  heklenmzdan  yarssanabimenizi
amagiamaktadir,

Size gerpeldegliriiepllecek  Winik arastirmalar amacgh  gifgimler  konusunda,  tlm
secenskler ile bu girigimlarin yarar we mubtemal zeradan konesunda anlayabilecafiiniz
sexilde bllgl alma hakkimiz we bir kopyasm [steme hakkaniz wardir.

Yaszal ve bl zorunlwuk tesiyan duremlar diginda bilgllendirmeyl reddedebllireiniz.
Yazill pildirmek kogulu ile bilgl slmema veya yermize glvendiginiz bir kimsanin
bilgilendiriimesini telep stma hakking sahipsiniz.

Klinik arastimmalara katilim konusunda bigilendinldikten sonra bunw kabul edebilirsiniz.
fa da karar vereblimek igin uygun zaman talep edebilirsiniz.

Heyetinez veya haysti crganianmz tehlikede olmadide strece onaminizi (yazl lalep
stme kogulu Be) dilediinlz zaman gerl alabilir ya da Gneceden kabul etrnedifiniz
merhangi bir fanutedas amagh gingimi tekrar talep edebllirainiz.

Hastanemizde wverlen hizmetien Hastane Tanstim Brogdrinden edinebilirsinz. Aynce
Hastanemiz parsenell hakkinda hitpawess yeditepehasienas com.irf wab sayfamizdan
daha detayl bilgilera ulasabilrsiniz.

Bureda balirtilentarden baske sarularnmz versa bunlan yenetlamak garesimizdir.
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BILGILENDIRILMiIS GONULLU OLUR FORMU

TANIMLAMA
Aragtirmanin Adi / Protokol numarasi

Topikal Ctarak Uygulanan Poliviniipirolidon Sodyum Hyaluronat Jelin Agn ve Damak Yozeyl
Epitelyal Yara iyllesmesine Etkisl/ 282

Sorumiu Araghirmacimn Adi: Frol Dr. Bahar Ergn Kury

Aragtirma Konusu

Serpest digetl grefi operasyonu, Keratinize diseti genisliginin artinimasini saflayan
operasyonlardan biridir. Bu amagla damak bolgesinden digetl dokusu alimir ve soruniu
boigeye dikizlerle sabitenir. Disetl dokusu alindiktan sonra damak bolgesinde agik bir yara
yOzey alani birakildigi igin agn, yvanma hissl gibl birtakim sorunlar olusablimektedir,
Arastirmamizda damak balgesine uygulanacak olan |elin, amellyat sonragi agn hissl dzerine
llave etkizl degerendinlecektr. Aynica amellyat sonras damak bolges! bir yara onicd pat lle
kapatilacaktir,

Arastirma konusu lle ilglli bagka calismalar olup olmadig:

Arastirmada kullamlacak olan jel ke benzer Igerige sahip, farkll konsantrasyonlarda olan
hyaluronik asit jelin kullanidig, operasyon sonfFasi damak bolgesindekl yara iyilesmesine
atklsinin dederendifidiyl benzer calismalar bulunmakiadir.

Aragtirmaya Katiimel Sayisi

Calismaya tek merkezde |Yeditepe Uniersites! Dig Hekimilgl Fakiitesi Periodontolof
Anabilim Dal) 18-65 yag arasindaki 18 bireyin dahil ediimes! planianmighr. Galismarmizda,
kingimize bagvuran hastalardan callgmaya dahll edime kriterine uyaniar basit
randomizasyon yantami ile rastgele sagilecakiir.

Bu calismaya Katiimalh miyim? {Bu b&lim aynen Korunacaktir)

Bu caligmada yer alip almamak tamamen size baghdir. EQer kanlmaya karar verirseniz bu
yazili bliglendiriimis olur formu imzalanmak igin size verllecektr. Su anda bu formu
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BiLGILENDIRILMiS GONULLO OLUR FORMU

imzalasaniz bile Istediginiz herhangl bir zamanda bir neden gostermeksizin calizmay)
birakmakta OzglrsOnOz. Efer katimak [stemez iseniz veya calismadan ayrilirsamz,
doktorunuz taratindan sizin igin en uygun tedavi pland uygulanacakir. Aymi sekiide
calismay yiniten dokior calismaya devam etmentzin Sizin igin yarar olmayacafina karar
verebllir ve sz caisma digl birakabilr; bu durumda da sizin igin en uygun tedavi
sacilecektr.

Bu aragtirmarnin

Amaci

Serbest  disetl  grefi  operasyonu  sonrasi damak  bolgesine  toplkal  olarak
uygulanan paonvinipirolidon sodyum hyaluronat Igeren bir jelin yara lyilesmesing katasin ve
post-operatf hasta konforuna (damak bolgesindeki agr, yanma hissl ve yara
iyilesmesi) lave etkis| incelenacekdr.

Siiresl
Amellyat sonrasi her bireyin damak bolges yara lyllesmes takibl 42 gon boyunca devam
edecektir. Calismanin toplam sOresinin ise & ay olmasi beklenmektedir.

izlenecek Yantem / Yontemier
Hastalara baslangi; periodontal tedavi kapsaminda distas temiziiken yapilacak ve bireye

uygun dig firgalama yontemi, dis ipl vesveya araylz firgasi Kullanimi anlatilacaktr, AQiz igl
fotograflar coekilecaktir, Tom agizdan  klink  SicOmier alnacaktic. Hastalar  kKontrole

cagnlacak ve afiz hiyenini yeterl dizeyde sajlayabilen hastalar cahsmaya dahil
edilecektr. Amellyat oncesi (st ceneden oigl alnacak ve 0.7 cm capinda ve 13mm
uzuniugunda oriodontlk tel igeren bireye Ozgl SX disl plak yapdacaktr. Basiangig
peripdontal fedavisl tamamlanmeg hastalara kerafinize digetl genisiinin arttinimasmn
safjlayan yomemierden birl olam serbest disetl grefi operasyonu yapiacakbr. ishem
gsnasinda, damak bolgesinden digell dokusu alinarak keratinize disetl yetersizigl olan
boigeye diseti dokusu sablilenecektr. Amellyat sonrasi damak bolgest bir yara orioco olan
pariodontal pat lle kapablacakur. 3., 7., 14., 21. ve 42. ginlerde hastalarin kontrol seansian
yapilacaktir.

Hastalanmizi 2 gruba ayiracagiz. Bu gruplardan hangisinge yer alacagimiz rastgele
belifenacestir. Eder test grubuna dahllseniz operasyon sonrasi geldiginiz randevularda
damak bolgesine |el uygulamasi yapilacak, kontrol grubunda Isemiz herhangl bir jed
uygulamasl yaplimadan vara iyllesmesl takip edilecektr. Kontrol randevulan sirasinda her
saferinde damak bolgenizden fotograf cekilecektir.

MNe yapmam gerekiyor, sorumiulukianm nelerdir?

"I"ﬂ.ﬂﬂﬂﬂ-ﬂh |H-E'I'T] =onrasi hekiminizin nenlerineg U¥manz v kondred  randevulanniza
aksatmadan gelmeniz gerekmekiadir,
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Aragtirma Sonunda Beklenan Fayda
Kullanilan jelin hastanin yasadigi ameliyat sonrasi hissadilen agn ve yara iyilesmes! (zerine
olumiu katkl saglamas.

Alternatif Tedavi Veya Girisimier
Damak bolgesinin agikta birakiimas: va da damak bolgesine farkh konsantrasyonda bir jelin
uygulanmas!.

Arastirma Sirasinda Karsilagilabilecek Riskier ve Rahatsiziiklar

Yapilan bu operasyon sonrasi clusabllecek agn, yanma hissl, kanama gibl yan etkilerin
gorimemes| agisindan verilen onerlere uyulmasi ve adiz hijyeninin optimal seviyede
tuiuimas: gondilinn sorumiulugundadir.

Calismamizdan dotayl herhangl bir zarar veya yan etkl gormeniz durumunda her t0rd ook
midanale yapilacaktir ve konu lle llgill harcamalar tarafimizdan karsilanacaknr

Riskhar Rahatsizikiar
a) Kamama a) Oparasyon sonras! agr
o) D) Yamms mnilssl
€} c)
d) d)
a) )
1 ]
a

Risk / rahatslik durumlannda yapiimas: gerekenler
Asaijida lletisim bilgiler! verllen arastirmaciya ulasmak.

Asafjidakl dzel durumiara ait katihmer var mi?

EVET" HAYIR
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Cocuk
Mahkum
Gebe

Mental yetersiziik

[ Sosyoekonomik agitim olarak yetersiz X

"Arcak gocublarda, hamielk, lchusabk we emzirme dénemlednde we kisithhk duramunda; gandidler

A B

winlnden araghrmadan dofjrudan fayda saflanacasd umuluyeor we emaghirma gSndlll safhd agisindan
angdrilebiir cidd bir risk tagameyor ise, usuldne wygun bir ekilda alinmig biglendirimis gandld clur foemu e
birlikcie ilgili etk kunibun onay) ve Bakanhk izni abnmak surstiyle aragbimaya izin veribabilic.

Calisma hakikonda yenl bligiler eide edilirse ne olacak? (Bu bBlm aynen
korunacakiir)

Aragtimmaya katimaya devam etme istediniz| etklleyebileces, arastirma konusuyta ligill yend
bligiker elde adidiginde siz veya yasal temsilciniz zamaninda bigllendirlecektir.

Aragtirmadan kendi istedim disinda ¢ikmam gerekebilir mi?

Seansiara dizenll geldiginiz sOrece ve kendl Isteginiz diginda arastirmadan gikmaniz
gerekmemakiadir,

Bu galizmaya katiimarmin mallyetl nedir? (Bu bdlim aynen korunacakiir)

Callsmaya kahimaklia parasal yik alina girmeyeceksiniz ve size de herhangl bir Gdeme
vaplimayacakr,

Varsa, gonOiidiers yapdacak ulasim, yemek gibl masrafiara liskin Gdemeler hakkindaki
bligiker burada verlimealdir.

Kigisel bllgllerim nasil kullamiacak? (Bu b8ldm aynen korunacaktir)

Calisma doktorunuz kigisel bilgilennizl, arastirmay) ve (statiksel analizier yOrotmek
idin Kullanacaktir, Galismanin sonunda, bu bilgller hakkinda bilgh Istemeye hakkiniz vardir,
Calisma sonuglan caligma bidminde tbbl Iheratirde yayinlanabilecektr ancak kKimiiginiz
agiklanmayacaktir.

izleyiciler, yoklama yapan kisller, Etlk Kurul, Sagik Bakanlig ve diger gl sagik
otoritelen onfinal tibbl Kayitianmiza dogrudan ensebilr. Bu yazili bigllendirimis gondild olur
formunu Imzalayarak yalnzca adi gecen kisl ve kurumiara erisim (zni vermis olacaksimz.
Ancak kimilk bligilariniz gizil wiulacak, kamuoyuna agiklanamayacak; arastrma sonuglanmin
yayimlanmas: halinde dahl kimiginiz glzll kalacaktr.
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Daha fazla bligl, yardim ve letigim igin kime bagvurabllidim?

Galisma yontemiflact lle ligil bir sorununuz oldugunda ya da cahgma Bz iigil ek
bilgiye gereksiniminiz oldugunuzda asagidak kigl e I0ten llatisime geciniz.

ONAM (RIZA)

Bilgilendirilmiz Gandilo Olur Formundakl tom agiklamalkan okudum. Bana, yukarida konusu
ve amaci belirilen arastirma lle (gl yazil ve s6zI0 agkiama asafida adi bedrtilan hekim
tarafindan yapildi. Arastirmaya gonoild olarak katikdigimi, istedigim zaman gerekgell veva
gerekcesiz  olarak arastrmadan  ayniabliecedimi ve  kendl Iswagime  bakimaksizin
arastirmaci tarafindan arastirma digi birakilabilecedgimi blllyorum. Bu durumda hastanenin
gallsma dozenl ve hastalara verlen bakimda aksakiik olmayacall  kKonusunda
bilgilendiridim. Bu aragtirmaya katiirken zorlama, madd| gikar ve ast Ost lligkising dayal
herhangl bir baski olmaksizin bu calismaya katidijimi beyvan ederim. Bu billmsad
calismanin devami esnasindakl sireCie lgil olarak aynca eklenen calisma protokold (le
bilgilendiridim.
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Stz konusu aragtirmaya, higbir baski ve zorlama olmaksizin kend nzamia katiimay! kabul
ediyorum. imzal bu form kagidinin bir kopyas bana verilecektir.

Gondllanon Adi / Soyad / imzas / Tarlh

Agiklamalar Yapan Kiginin Adi / Soyad / Imzasi £ Tarih

Gerakiyorsa Olur islemine Tanik Olan Kisinin Adi / Soyadi £ imzas: / Tarih

Gerekiyorsa Yasal Temslicinin Adi / Soyadi / imzas / Tarih

24 saat ulasilabilir iletigim bilgilerd
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7.2. Ethical Approval

Aragtirmamin Agik Ad

“Topikal Olarak Uygulanan Polivinilpirolidon Sodyum
Hyaluronat Jelin Agr1 ve Damak Yiizeyi Epitelyal Yara
fyilesmesine Etkisi *

VARSA ARASTIRMANIN PROTOKOL KODU

KLINIK ARASTIRMALAR ETIK KURULU

ETIK KURULUN CALISMA ESASI

llag ve Biyolojik Orinlerin Klinik Aragtirmalari Hakkinda Yonetmelik, lyi Klinik Uygulamalan
Kilavuzu

BASKANIN UNVANI/ADI/ SOYADI:

Prof. Dr. Turgay Celik
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*:Toplantida Bulunma
Prof. Dr. Turgay CELIK
Yeditepe Universitesi KAEK Bagkani

76



Aragtirmanin Agtk Adi

“Topikal Olarak Uygulanan Polivinilpirolidon Sodyum
Hyaluronat Jelin Agr ve Damak Yiizeyi Epitelyal Yara
Iyilesmesine Etkisi ”

VARSA ARASTIRMANIN PROTOKOL KODU

DEGERLENDIRILEN
BELGELER

Belge Ad:

Tarihi

Versiyon
Numarasi

Dili

ARASTIRMA PROTOKOLU

29.01.2020

Torkge [ Ingilizee (]

Diger [J

BILGILENDIRILMI§ GONULLU OLUR

FORMU

29.01.2020

Turkge B Ingilizee [J

Diger]

OLGU RAPOR FORMU

29.01.2020

Torkge [ Ingilizee [J

Diger (]

ARASTIRMA BROSORO

29.01.2020

NN

Torkge [ Ingilizee J

Diger [J

DEGERLENDIRILEN DIGER BELGELER

Belge Ad

Agiklama

KLINTK ARASTIRMA BASVURU FORMU
GOZLEMSEL
RETROSPEKTIF

TIBBI CIHAZ
TC KLINIK ARASTIRMA (AKADEMIK)
TC GOZLEMSEL KLINIK ARASTIRMA

TC IN VITRO KLINIK ARASTIRMA
SIGORTA

ARASTIRMA BUTCESI
BIYOLOJIK MATERYEL TRANSFER

FORMU

HELSINKI BILDIRGES

CIKAR ILISKISI BELGESI

KURUM

ARSIV FORMU

CIDDI ADVERS OLAY (CAO) BILDIRIMI

Puaqm (] TZIE 00000

KURUM DIST ARASTIRMACI BASVURU
FORMU

ITHALAT FORMU

DEPO BASVURU FORMU

CD

SONLANIM BILDIRIMI BASVURU FORMU

0
u}
2]

KARAR BILGILERI

Karar No:1161

Tarih: 29.01.2020

Yukarida bilgileri verilen “Topikal Olarak Uygulanan Polivinilpirofidon Sodyum Hyaluronat Jelin

Agr ve Damak Yiizeyi Epitelyal Yara fyilesmesine Etkisi” klinik aragtirmanin bagvuru dosyas: ile ilgili
belgeler aragtirmanin /galismanin gerekge, amag, yaklagim ve ySntemleri dikkate alinarak incelenmis ve

uygun bulunmug olup aragtirmanin/galismanin basvuru dosyasinda belirtilen merkezlerde
gergeklestirilmesinde etik ve bilimsel ydnden yeterli bulunduguna toplantiya katilan etik kurul iiye tam
sayisinin salt gogunlugu ile karar verilmistir,
Ilag ve Biyolojik Uriinlerin Klinik Arastirmalari Hakkinda Y®netmelik kapsaminda yer alan
aragtirmalar/galigmalar igin Tiirkiye ilag ve Tibbi Cihaz Kurumu’ndan izin alinmas: gerekmektedir

Prof. Dr. Turgay CELIK
Yeditepe Universitesi KAEK Bagkani
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Aragtirmanin Agik Adi

iyilesmesine Etkisi ”

“Topikal Olarak Uygulanan Polivinilpirolidon Sodyum
Hyaluronat Jelin Agr1 ve Damak Yiizeyi Epitelyal Yara

VARSA ARASTIRMANIN PROTOKOL KODU

= ETIK KURULUN ADI Yeditepe Universitesi KAEK (2012-KAEK-70) -
3 ) Yeditepe Universitesi Hastanesi Igerenkdy Mahallesi, Hastané Yolu Sdkak
23 g ACIK ADRESE n0:102-104 34755 Atasehir_lstanbul
025 S TELEFON
s = FAKS
E-POSTA
KOORDINATOR/SORUMLU
ARASTIRMACI Prof. Dr. Bahar Eren Kuru
UNVANIADI/SOYADI
KOORDINATOR/SORUMLU | Dis Hekimligi Fakiiltesi
ARASTIRMACININ UZMANLIK
ALANI
KOORDINATOR/SORUMLU
ARASTIRMACININ Yeditepe Universitesi
BULUNDUGU MERKEZ
VARSA IDARI SORUMLU
UNVANI/ADI/SOYADI
DESTEKLEYIC! -
= PROJE YURUTUCUSU v
g UNVANVADISOYADI W
-l (TOBITAK vb. gibi kaynaklardan i G
*S destek alanlar igin) &Y { g
DESTEKLEYICININ YASAL &
o \ ”
= TEMSILCIS! W . <)
=
2 FAZ1 A%\I m]
E FAZ2 X o
E FAZ3 o
FAZ 4 [m}
ARASTIRMANIN FAZI VE | G8zlemsel ilag galismas 0
TORO Tibbi cihaz klinik aragtirmas: [
In vitro tibbi tam cihazlari ile
yapilan performans O
degerlendirme galismalan
{lag digi klinik aragtirma (m}
Diger ise belirtiniz d
ARASTIRMAYA KATILAN TEKMERKEZ | COKMERKEZLI | ULUSAL
MERKEZLER =] u] ® ULUSLARARASI O]

Prof. Dr. Turgay CELIK
Yeditepe Universitesi KAEK Bagkani

78



7.3. Approval of Turkish Ministry of Health

T.C.
SAGLIK BAKANLIGI
Tiirkiye Ilag ve Tibbi Cihaz Kurumu
NORMAL
Sayt  : 68869993-511.06-E.63694 11.03.2020

Konu : 2019-216

Sayin Prof. Dr. Bahar EREN KURU
Yeditepe Universitesi Dig Hekimligi Fakiiltesi
Dis Hastanesi Periodontoloji Anabilim Dali
Caddebostan Mah. Bagdat Cad. No:238
Goztepe / ISTANBUL

flgi  :04.03.2020 tarihli ve E.119496 sayili bagvurunuz.

Sorumlu arastirmacist oldugunuz, asagidaki tabloda bilgileri verilen ilgi klinik
aragtirma basvuru dosyast ve belgeler; arastirmanin gerekge, amag, yaklagim ve yontemleri
dikkate alinarak 06.09.2014 tarihli ve 29111 sayili Resmi Gazete ’de yayimlanan Tibbi Cihaz
Klinik Arastirmalart Yonetmeligi geregince incelenmis olup Uzmanhk Tezleri ve/veya
Akademik Amag¢h Yapilacak Tibbi Cihaz Klinik Arastirmalar1 Bagvuru Formunda
belirtilen merkezde arastirmanin baglamasi uygun bulunmustur.

Topikal Olarak Uygulanan Polivinilpirolidon
Aragtirmanin Adi Sodyum Hyaluronat Jelin Agri ve Damak
Yiizeyi Epitelyal Yara lyilesmesine Etkisi

Yeditepe Universitesi Dig Hekimligi Fakiiltesi
Dis Hastanesi Periodontoloji Anabilim Dali

Koordinator Merkez

Koordinator / Sorumlu Arastirmact Prof. Dr. Bahar EREN KURU
Protokol tarihi / versiyon no 29.01.2020 V:2
BGOF tarihi / versiyon no 29.01.2020 V:2
OREF tarihi / versiyon no 29.01.2020 V:2

Aragtirma Brosiirii tarihi / versiyon no -

Bu kapsamda yukarida ayrintilari verilen ¢alisma ile ilgili olarak;
e thal edilecek aragtirma cihazinin ithalat izni igin Kurumumuza miiracaat edilmesi,

e CE isareti tagimayan klinik aragtirma amaglh cihazin aragtirma haricinde
kullanilmamast,

o Goniillilerden alinan ve iilke digina gikarilacak olan numuneler igin biyolojik materyal
transfer formunda belirtilen sartlarin yerine getirilmesi,

Sogiitozii Mahallesi, 2176.Sokak No:5 06520 Cankaya/ANKARA
Tel: (0312) 218 30 00~ Fax : (0 312) 218 34 60

Bu belge 5070 sayih Elektronik imza Kanunu uyarinca elektronik olarak imzalanmigtir. Dokiiman https://www.turkiye.gov.tr/saglik-titck-ebys
adresinden kontrol edilebilir. Giivenli elektronik imza asli ile aynidir. Dokiimanin dogrulama kodu : ZmxXSHY3ZmxXYnUyZ1AXxZW56RG83
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T.C.
SAGLIK BAKANLIGI
Tiirkiye ilag ve Tibbi Cihaz Kurumu

N xS
R e g g : 2
e “ATastirmanin baglamamasi, iptali veya sonlandirilmasi halinde tarafimiza bilgi

verilmesi,

e Arastirma siiresince ortaya ¢ikan advers olaylarin/etkilerin tarafimiza bildirilmesi,

e Arastirmanin Helsinki Bildirgesi’nin son metni, Iyi Klinik Uygulamalar Ilkeleri ve
ilgili mevzuata uygun olarak yiiriitiilmesi,

e Arastirmada kullanilan her tiirli aragtirma iriiniiniin ve iriinlerin kullanilmasina
mahsus her tiirlii malzeme ile muayene, tetkik, tahlil ve tedavilerin bedeli i¢in
goniilliiden herhangi bir ticret talep edilmemesi,

e Arastirmaya ait yillik bildirim formunun diizenli olarak Kurumumuza génderilmesi,

e Sorumlu arastirmact olarak yazimizin bir 6rneginin ilgili etik kurula iletilmesi
hususlarinda, bilgilerinizi ve geregini rica ederim.

Dr. Asim HOCAOGLU
Kurum Bagkani a.
Daire Bagkani
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7.4. Clinical Form
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Nertene AL el e —— — e L L R R —
Vesdeh e - w Bt Taws . 4. v

- . Nl o le e luinly N - N =

PEET P08 2iRew 017 9 2018

82



8. CURRICULUM VITAE

Personal Informations

Name Fulya Surname DANACI
Education
Deqree Department The name of the Institution |Graduation
g P Graduated From year

Doctorate Periodontology Yeditepe University 2022

License Dentistry Yeditepe University 2016

High school - Corum Fen Lisesi 2010
Language Grades

English 60 (YDS)
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