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ABSTRACT

Yildirim, K.B. (2022). Dimensional changes of free gingival graft following cy-
anoacrylate stabilization. Yeditepe University, Institute of Health Sciences, Depart-

ment of Periodontology, Ph.D Thesis, Istanbul.

The aim of this controlled clinical study was to evaluate and compare the vertical graft
height (VGH) within two different stabilization techniques on clinical parameters in the
treatment of insufficient keratinized tissue amount. Twenty-four patients with insufficient
keratinized tissue (KT< 1 mm) were enrolled to this study. Patients were operated with
FGG and grafts were stabilized with either butyl-cyanoacrylate (test group) or non-re-
sorbable sutures (control group). Clinical parameters including probing depth (PD), full
mouth plaque score (FMPS), full mouth bleeding score (FMBS), KT, and vertical reces-
sion (VR) were measured at baseline and 6 months after surgery. The total graft surface
area (TGSA) and VGH were measured digitally with clinical photographs at baseline, 1,
3 and 6 months after surgery. Visual analogue score (VAS) parameter was evaluated for
post-operative pain and comfort by patients between day 0 and day 6. KT increase was
statistically significant for both groups, yet inter-group comparison showed no statisti-
cally difference. VR was also decreased significantly in both groups with higher decrease
in the control group. Mean VGH and mean TGSA for the test and control groups at 6
months were 6.15+1.20, 6.5140.60, and 73.36+21.37 mm? and 82.67+7.92 mm? respec-
tively. There was no statistically significant difference observed in inter-group compari-
sons on graft area parameters (p>0.05). VAS parameter showed no statistically difference
between groups (p>0.05). In conclusion, FGG is the gold standard for increasing KT,
however shrinkage is inevitable for this procedure and use of butyl-cyanoacrylate showed
no difference in terms of graft shrinkage. The use of material showed shorter operation

time which may be consiredered as an advantage.

Key Words: Free gingival graft, shrinkage, keratinized tissue width, cyanoacryalte, ad-

hesives.



ABSTRACT (Turkish)

Yildinnm, K.B. (2022). Serbest diseti grefti stabilizasyonunda siyanoakrilat
kullaniminin greftin boyutsal degisimi iizerine etkisi. Yeditepe Universitesi Saghk

Bilimleri Enstitiisii, Periodontoloji Boliimii, Doktora Tezi. Istanbul.

Kontrollii klinik ¢alisgamizin amaci yetersiz keratinize doku(KT) varliginda uygulanan
SDG operasyonunda vertikal greft boyutunun iki farkli stabilizasyon teknigini
degerlendirmek ve karsilastirmakti. Calismamiza yetersiz KT tespit edilen 24 hasta dahil
edildi. Hastalar test (butil-siyanoakrilat ile SDG) ve kontrol (dikis ile SDG) gruplarina
rastgele dagitildi. Sondalanan derinlik(SD), biitiin agiz plak skoru (BAPS), biitiin agiz
kanama skoru(BPKS), (KT) ve vertikal ¢ekilme (VC) miktar1 gibi klinik parametrelerin
Olciimleri baglangigcta ve operasyon sonrasi 6. ayda yapildi. Aliman greftlerin vertikal
boyutlar1 (VGY) ve total alanlarinin (TGA) 6l¢iimleri klinik fotograflar tizerinden dijital
olark baslangicta ve operasyon sonrasi 1., 3. Ve 6. ayda yapildi. Gorsel analog dlcek
(VAS) parametresi hastalar tarafindan operasyon sonrast 0. Ve 6. Giinler arasi
degerlendirilerek kaydedildi. Operasyon siiresi ise ameliyat sirasinda kaydedildi. VGY
ortalamasi test ve kontrol gruplarinda sirasiyla 6,15 + 1,20 , 6,51 + 0,60 mm olarak
olciildii. Ortalama TGA test grubunda 73,36+21,37 mm? olarak &lgiiliirken kontrol
grubunda 82,67+7,92 mm’ olarak o&lgiildii. Gruplar arasi kiyaslamada greft alam
parametrelerinde anlamli bir farklilik saptanmadi (p>0.05). Test ve kontrol gruplari
arasinda VAS parametresi incelendiginde de herhangi bir anlamli farklilik goriilmedi. Ek
olarak, gruplar arasindaki klinik periodontal parametrelerde de anlamli bir farkliliga
rastlanmadi. Yalnizca VC degisiminin kontrol grubunda, test grubuna kiyasla daha fazla
oldugu bulunmugstur. Operasyon siirelerine bakildiginda test ve kontrol gruplarinda
sirastyla 20:231402:08, 26:15+05:21 dakika siirdiigli tespit edildi. Buna gore kontrol
grubunun operasyon siiresi, anlamli olarak daha uzun siirmiistiir (p<0.01). Sonug olarak
SDG operasyonlarinda biitil-siyanoakrilat kullanimmin greft biizilmesi iizerinde
herhangi bir etkisine rastlanmamis olup, tek farkliligin operasyonun daha hizli bitmesi

gibi bir avantaj sagladig1 sdylenebilir.

Anahtar Kelimeler: Serbest diseti grefti, biiziilme, keratinize doku yiiksekligi,

siyanoakrilat, adeziv

Xi



1. INTRODUCTION and AIM

Periodontium is a unique structure that contains soft and hard tissues which are;
gingiva, cementum, periodontal ligament and alveolar bone (1, 2). Periodontium keeps
each tooth in place by surrounding and supporting it (3). The gingiva between the gingival
margin and mucogingival junction (MQGJ) is termed as keratinized gingiva. The gingival
tissue located in the coronal part of the mucogingival junction contains two parts, the
attached and free gingiva. The gingiva consists of a keratinized stratified squamous
epithelium. The keratinized feature of the gingiva protects the periodontium against the
rubbing forces that occur during mastication and ensures that the gingival tissues would
resist towards the pulling forces of the mucosal muscle connections. The appropriate
width of the keratinized gingival tissue allows the patient to use tools and methods for the
optimal plaque control, thereby maintain the periodontal health (1).

Mucogingival problems arise with disruption of the healthy relationship between
the gingiva and alveolar mucosa. The factors that may damage this relationship can be
listed as anatomical factors such as dehiscence and fenestrations of alveolar bone, tooth
malposition and thin gingival biotype, physiological factors such as orthodontic
movement and pathological factors like toothbrushing, improper flossing, intraoral
piercing, excessive occlusal forces and maladjusted restorations. Insufficient width of
keratinized gingival tissue is one of the major mucogingival problems. It may occur as a
result of decrease in the dimension of the attached gingiva in the apical direction.
Insufficient amount of keratinized gingival tissue width may result in subgingival plaque
accumulation, favor the attachment loss and gingival recession.

Many studies have investigated the appropriate milimetrical value of the
keratinized gingival tissue width to maintain periodontal health. According to clinical and
histological data, rather than a certain millimeter value, the maintenance of optimal oral
hygiene provided by the patient and not having a pathological condition in the future
prognosis are prominent (4, 5, 28, 106).

The free gingival graft (FGG) procedure is considered as the gold standard in
increasing the keratinized gingival tissue width due to the ease of the technique and its
application in large operation areas involving many teeth, in addition to the predictability
of the surgical results (6, 101). The graft tissue harvested from the gingiva and palate has

been shown to maintain its own characteristics in the area that it is placed (1).



After the gingival graft is sutured to the recipient site, it is very crucial to protect
it without any movement in the recipient bed until the vascular proliferation occurs. Since
the existing vessels in the graft anastomose with the vessels of the recipient bed, vascular
structures should not be damaged during the graft stabilization process.

Cyanoacrylates have been used as tissue adhesive in medical fields such as
opthalmology, pediatric surgery, general surgery and dentistry for decades. Butyl
cyanoacrylate is a bacteriostatic, biodegradable and hemostatic agent that has a long half-
life, a good tissue compatibility and it preserves strong adhesive characteristics in humid
environments (7-9, 102).

In the light of the current knowledge based on literature review, different studies
showed controversial results depending on many factors. The aim of this randomized,
controlled clinical study was to evaluate the effects of fixation with cyanoacrylate
application versus 5/0 propylene sutures on FGG shrinkage, patient perception and

operation time excluding all known contributing factors as much as possible.



2. LITERATUR REVIEW

2.1. Periodontium

Periodontium is a unique structural unit which surrounds and supports teeth and
maintains its function. It consists of the following four principal components:
1. Gingiva
2. Periodontal ligament
3. Cementum
4. Alveolar bone
Each of these elements is different in composition, location and microscopic

structure but they function as a single unit (9, 10).
2.2. Gingiva
2.2.1. Macroscopic anatomy

The oral mucosa consists of masticatory mucosa which includes the gingiva and
the covering of the hard palate, the specialized mucosa covering the dorsum of the tongue
and the remaining part called the lining mucosa.

Anatomically, the gingiva has three components: marginal gingiva, attached
gingiva and interdental gingiva (9-11).
2.2.1.1. Marginal gingiva

The marginal gingiva, also called as unattached gingiva, which is the ending
border of the gingiva, surrounds the teeth like a collar (9). In about 50% of cases, it is
separated from the attached gingiva with the free gingival groove. Marginal gingiva is

usually about 0.5-2 mm wide.
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Figure 2.1. Schematic display of gingiva

2.2.1.2. Attached gingiva

The attached gingiva is the portion that tightly bounds to the underlying
periosteum of the alveolar bone. It has a firm texture and often shows small depressions
which is called “stippling” that gives the appearance of orange peel. The mucogingival
junction divides the attached gingiva from the oral mucosa which is relatively mobile and
loosely bound to underlying periosteum. The width of the attached gingiva differs in
different areas of the mouth. It is generally wider in the incisor areas (3.5-4.5 mm in upper
jaw, 3.3-3.9 in lower jaw) and narrower in the posterior areas (1.9 in the maxillary
premolars and 1.8 in the mandibular premolars) (6-12)

The location of the mucogingival junction remains stable lifelong. Therefore, the
changes in the width of the attached gingiva is because of the modifications of its coronal
portion. For example, to compensate the occlusal abrasions, the continuous eruption of

teeth occurs, which causes the widening of the attached gingiva (9, 10, 13, 14).
2.2.2. Microscopic anatomy

Microscopically, the free and attached gingiva are composed of the overlying stratified
squamous epithelium and central core of connective tissue (CT) and locate under the

squamous epithelium and are keratinized. There is a basal membrane between the



squamous epithelium and CT. From the basal membrane to the surface epithelium, the
free and attached gingiva consist of the following four layers.

-Stratum basale

-Stratum corneum

-Stratum granulosum

-Stratum corneum (1, 2, 9, 15)

Lipid
Stratum droplet
corneum
Keratohyaline
Stratum Lamellated
granulosum - granules
T Tonofibrils
Sl(alum Z \"/} Golgi complex
spinosum 4 :
Intercellular space
< '______‘____,___—r— Desmosome
Mitochondria
Stratum
basale

Granular endoplasmic
reticulum

Figure 2.2. Microscopic anatomy of the gingiva

The major cell type of the gingival epithelium is keratinocytes, which consists
approximately 90% of'the total cell amount. The main function of these cells is protection.
Keratinocytes also have a proliferation and differentiation system which allows for a
selective interchange between underlying structures and oral cavity. Melanocytes,
Langerhans cells and inflammation cells are other cell types of the epithelium. The
gingiva has a defense system against infections; the gingival epithelium acts as a barrier
to infections and also the cell content plays an active role in initial host defense (16).

The ‘proliferation’ of keratinocytes mostly occur in the stratum basale and less
frequently in other layers. The majority of these cells begin to migrate to the surface while
a small portion remain as proliferative component. ‘Differentiation’ involves the

changing of these cells in terms of keratinization.



The journey of a keratinocyte begins at the basal layer. Throughout migration,
keratinocytes lose their nuclei, and cytoplasma, which produce energy for cell and
morphologic changes. The main morphologic change is the continuous flattening of the
cylindrical and cubic cell with an increasing amount of tonofilaments. The keratinocyte
migration from the basale to corneum layer takes approximately a month. Keratinization
and desquamation continuously occur in cycles. The cell numbers peeled off during
desquamation and produced during keratinization are approximately similar (1, 2, 17, 18).

The presence of keratinized epithelium on the masticatory mucosa has been
considered to represent an adaptation to mechanical irritation released during mastication
and prevents the forces by muscle attachments of the oral mucosa. The sufficient width
of keratinized epithelium contributes the patients’ oral hygiene efforts and prevents the

possible periodontal attachment loss and gingival recessions (1).

2.2.2.1. Keratinization Process

It has been suggested that epithelial keratinization in oral mucosa can be
influenced by environmental factors and this keratinization process originates from the
adaptation to these factors. It has been proposed that the keratinization is eventuated

against the rubbing effect of the mastication function (19).

Figure 2.3. An animal study showing that the gingiva (G) retained the characteristic of
keratinization whereas alveolar mucosa (AM) remained non-keratinized

*NG: New keratinized gingiva

Numbers of clinical and histological studies in animals have revealed that
keratinization is determined based on genetic factors (1, 8). In one study on monkeys, the
alveolar mucosa and the gingival sites were replaced by suturing and the alveolar mucosa

was placed adjacent to the tooth (1). According to the clinical findings, the gingiva has



been observed to retain its keratinized structure whereas the alveolar mucosa has
remained non-keratinized. Histological findings have similarly showed that; there are
dense elastic fibers in the connective tissue of the alveolar mucosa, while not observed in
the connective tissue of the gingiva. Both connective tissue and epithelium have been
found to be compatible with the original structures (1) (Figure 2.3).

In a similar study model, it was demonstrated both clinically and histologically
that the gingival part sutured on alveolar connective tissue retains its keratinized features.
As a result of these study models, it has been revealed that keratinization was determined

genetically rather than functional adaptation (1).
2.2.3. The role of attached gingiva

The structure of the gingival tissues is the basis for healthy gingival function. The
presence of a thick keratinized gingival covering serves as an effective preventive barrier
that is resistant to damage from the physical trauma of mastication and the thermal and
chemical stimuli from the dietary components that have direct contact with the gingiva
(20).

Keratinized tissue (KT) consists of the marginal gingiva and the attached gingiva.
The width of the keratinized gingiva is thought to play a critical role in maintaining
periodontal health (21). This has led to a lot of research on this subject (22—-26). Hall (27)
suggested that narrow KTH alone is not a mucogingival surgery indication. In case of
sufficient oral hygiene level, if there are still signs of inflammation and progression of
recession then surgical intervention may be needed.

The results of the related studies vary in the literature. Most of the researchers
performed to clarify the role of attached gingiva have shown that there is no absolute
amount of attached gingiva required for periodontal health to exist. Miyasato et al. (28)
stated that, with proper oral hygiene and absence of bacterial plaque, gingival health “in
the form of no attachment loss and absence of inflammation™ can exist in areas where
minimal or no attached gingiva is present. Lang & Loe (29) on the other hand, suggested
that a minimum width of 2 mm of gingiva is needed to exist for gingival health. According
to that report, areas with attached gingiva of 1 mm or less often presented with clinical
signs of inflammation. While the width of attached gingiva or its absence cannot solely
determine a pathological diagnosis, it is of critical importance to be able to diagnose what

constitutes a mucogingival problem. Even though it is possible for gingival health to exist



in sites of little or no attached gingiva, it is commonly agreed that sites with less than 2
mm of attached gingiva are at a higher risk for recession (20). These sites should be
carefully evaluated longitudinally for the presence of inflammation, development of
recession and therefore treatment needs.

Chambrone et al. reported in a systematic review and meta-analysis that the
presence of KT and/or greater width of KT decrease the progression of recession or new
gingival recession development (30).

In the last consensus report, it was declared that, in the presence of inadequate
plaque control there is a minimum amount of KT. A minimum amount of 2 mm KT with
1 mm of attached gingiva has been recommended under these circumstances. There are
other clinical scenarios of traumatic etiology, such as the presence of subgingival
restorative margins or clasps from removable appliances, specific orthodontic tooth
movement or anatomic situations in which the literature does not provide guidelines on
the needed minimum amount of KT. There is insufficient evidence on the interplay
between gingival inflammation and/or direct mechanical trauma (e.g., toothbrushing) in

sites with minimum KT as the etiology of progressive recession (31).
2.3. Periodontal Plastic Surgery

Mucogingival therapy is a common title used to define periodontal therapies
including approaches for the correction of defects in the morphology, position of soft
tissue and/or volume of soft tissue and bone support around teeth and implants (32).

The term “Mucogingival surgery”, which was first introduced by Friedman (33)
for the first time in 1957, includes surgical approaches involving mucosa and gingiva.
These surgical approaches include:

Preserving keratinized tissue,

Root coverage procedures,

Removing aberrant frenum or muscle attachments,

Increasing the depth of the vestibule.

In 1993, the definition of “mucogingival surgery” was explained by Miller (34) as
the surgical approaches for correcting or removing the anatomical, developmental or
traumatic deformities of gingiva and/or alveolar bone and mucosa, including gingival

augmentation correcting alveolar bone deformities, removing frenum attachments,



ectopic tooth eruption for orthodontic treatment and crown lengthening procedures.
Afterwards, Allen (35) included various treatment approaches such as correcting the
gingival pigmentations, deformities of gingival margin, soft tissue contours within the
smile line.

Finally, in a consensus report in 1996, the AAP (10) accepted the term
“Periodontal plastic surgery” that was suggested by Miller back in 1988 (34), which was
described as the surgical approaches for the correction of anatomical, developmental,
traumatic and plaque-induced deformities of gingiva, alveolar mucosa and alveolar bone.
These approaches include:

Soft tissue augmentations,

Root coverage procedures,

Correction of mucosal defects around implants,

Crown lengthening,

Removal of aberrant frenulum and muscle attachments,

Prevention of alveolar ridge collapse associated with extraction,

Preservation of gingival tissues during ectopic tooth eruption (34, 145).

The coverage of gingival recessions and the correction of insufficient KT have
been the most common focal spots of “Periodontal plastic surgery”. Free gingival graft

(FGG)procedure is one of the surgical techniques to create sufficient KT zone.

2.3.1. Free Gingival Graft

FGG surgery has been used to increase KT in cases of insufficiency around natural
teeth or dental implants or insufficient vestibular depth for decades. However, the
decision regarding the insufficiency of KT is related to clinicians’ judgement (27). The
clinician should consider several parameters, including the width of the KT, attached
gingiva, probing depths, age of the patient, recession history, oral hygiene habits, number
of teeth involved, dental clinical parameters such as full mouth plaque (FMPS) and
bleeding (FMBS) scores, etc. It has been stated that, FGG alone is a gold standard for
widening the KT zone, but not a predictive technique to be used in sites where root

coverage is indicated. More predictable techniques are available to achieve more aesthetic



and successful outcomes (27, 31, 36, 37).

FGGs were first used by Harlan (38) in the beginning of the 1900s to increase KT
width . In 1966, Nabers (39) published the first case report about increasing the vestibule
depth with FGG. Hattler(40) used interdental keratinized papilla tissue to cover an
exposed root surface. Afterwards, Sullivan and Atkins (41) reported that using FGG
obtained from palatal area may treat shallow-narrow and deep-narrow recessions. Back
in that time, there was only one research and a few case reports published about using
FGG for coverage of deep-wide recessions and root coverage procedures in such defects
resulted in unsuccessful or partially successful outcomes(42-44). This conclusion is
mostly about Mlinek’s (43) research reporting a success rate of 20% after treatment. Later
on only with applied modifications, various studies with decent methodology have been
published and have shown that better outcomes could be achievable in root coverage with
FGG (42-64).

The original technique to increase KT, proposed by Sullivan and Atkins,
requires (6):

- an adequate size of supra-periosteal recipient bed preparation,

- palatal graft harvesting,
- stabilization of the graft.

2.3.1.1. Recipient bed preparation

The preparation of the recipient site is initiated with a horizontal split thickness
incision made with a scalpel just above the mucogingival line. This is extended laterally
to a distance which approximates the length of the desired additional zone of attached
gingiva (65). With a blunt dissection, alveolar mucosa is reflected leaving the periosteum
on the recipient area. This dissection is carried down to and below the superior attachment
of muscle fibers. The prepared recipient site is then compressed with wet gauze sponge
until hemorrhage is well controlled. This hemostasis is necessary for prevention of a
hematoma beneath the graft, the most important cause of failure of any graft (9, 15, 66-
69).
2.3.1.2. Graft harvesting

FGG is mostly harvested from the palate (70-72). The second premolar and first
molar area is usually the site of choice. The palatal donor site should not include rugae

areas because they may persist in the grafted tissue (73,74). Caution should be given to
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the anatomy of the palate, avoiding the greater palatine foramen area due to potential of

excessive bleeding and paresthesia possibility.

The dimensions and shape of the gingival graft to be removed from the palate
should be exactly in the same dimensions and shape as the recipient site. Metal foil can
be used as a template on the recipient site to guide tissue harvesting (75-77). An initial
incision should be made with a 45-degree angle to the border of the graft. Then, in an
atraumatic way, the scalpel should be placed parallel to the bone surface and moved
precisely to split the connective tissue underneath the epithelium. After harvesting
process, the graft should be immediately transferred to a moist gauze and thick adipose
tissues if any should be removed and the graft should be placed on the recipient bed as

soon as possible (9, 15, 67-69, 78, 79).

2.3.1.3. Graft Stabilization

In the original technique, which was proposed by Sullivan and Atkins (6), the
harvested graft should be stabilized with a minimum number of sutures to preserve the
vascularization of the graft. Following stabilization, 5 minutes of manual compression
with a wet gauze should be applied to achieve hemostasis to avoid the accumulation of

blood clot between the graft and recipient bed (80).
2.3.2. Healing process

The wound-healing of soft tissue grafts has been a subject of a limited number of
studies (81-85). These studies generally divided the healing process into 3 phases (83,
86—88): initial (plasmic circulation) phase, (re)vascularization phase and tissue

maturation (organic union) phase.

2.3.2.1. Initial phase (0-3 days)

At the initial phase, a thin blood clot forms between FGG and the periosteum.
There is no attachment at this point except for fibrin organization. The vascularization
does not form until the third post-operative day. The tissue survives and nourishes via
diffusion from the adjacent gingiva and alveolar mucosa, which is termed “plasmatic
circulation” (89). Excessive blood clot accumulation under graft tissue should be
prevented to provide adequate nourishment. Movement or the presence of late bleeding
may separate the transferred graft from its sustaining bed, resulting in necrosis. Digital

pressure application after graft placement for several minutes will result in a thin blood
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clot and improved immobility through fibrin bridging. During this early period, the
epithelium of the graft desquamates, and once the vascularization is reestablished, the
keratinized epithelium forms again. The initially placed graft presents a whitish
appearance as a result of separation from its blood supply. By the third day, a gradual
return of circulation begins, and a reddish color appears (9, 20, 90, 91).

2.3.2.2. (Re)vascularization phase (4—11 days)

At the revascularization phase, most of the blood vessels which remain in the graft
are degenerated and replaced with newly formed vessels. After 4-5 days, capillaries of
the recipient site proliferate into grafted tissue and create anastomoses (92). Blood clot
resorption occurs and transforms into connective tissue. As a result, bridging is formed
between the grafted tissue and the recipient site. Collagen attachment begins at day 4 and
becomes firmer at day 10 (83, 89, 92). By the 8" day, adequate blood supply is achieved
while the fibrous attachment by the 10", Early in this stage, the color of the grafted tissue
is still red and after the occurrence of gradual vascularization, the color changes into pink.
Re-epithelialization of the graft eventuates by proliferation of the epithelium from
epithelialized adjacent tissues and in its rete ridges. Newly formed epithelialized tissue
takes place at day 4 while rete ridges take place at day 7 (89, 92). The keratinization
potential of grafts is determined by the donor site connective tissue (93-96).
2.3.2.3. Tissue maturation (organic union) phase (12—42 days)

The renewed vascular plexus in maturated graft is gradually reduced to normality
within approximately 14 days. Keratinization occurs on the graft epithelium at this stage.
As an outcome, the graft color becomes lighter than adjacent gingival color (9, 20, 90,
91).

The wound at donor site heals with epithelization migrating from the wound
margins to the center by means of secondary intention. The migration of the epithelial
cells occurs at a predictable rate of 0.5 to 1 mm of lateral progress per day, moving under
the surface of the blood clot (1, 97). As a result, healing time is related to the surface area

of the wound.
2.3.3. The effect of graft thickness on healing

Sullivan and Atkins (6,41) reported that graft thickness has a direct effect on
healing. Several authors have proposed that the optimal graft thickness is 1.5 to 2.0 mm

(9, 98). However, preparing thick transplants of palatal mucosa with deep wounds may
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enhance the possibility of injury to arteria palatine major (99,100). In addition, at the
recipient site, thick grafts may result in an unaesthetic bulky tissue profile (99, 101). Ina
study, FGGs of 0.9 mm thickness have been proven to be functionally sufficient
regardless of the healing on denuded alveolar bone or a periosteal bed (102). Very thin
grafts of 0.5 to 0.6 mm thickness have also been reported to show an excellent tissue
blending during widening of the KT zone (100). Thin grafts re-vascularize and heal faster
than thick ones (6, 83, 92). Gordon et al. (91) showed that healing of 0.75 mm thickness
grafts was completed in 10.5 weeks, while 1.75 mm thicker grafts lasts 16 weeks or more.

Hall and M6rmann (103-105) examined FGG healing according to their thickness.
In their study, grafts were grouped as ultra-thin (0,5-0,8 mm) grafts, thin (0.9-1.4 mm)
grafts and intermediate thick (1.5-2 mm) grafts. Ultra-thin grafts were the fastest healing
group as vascularization was rapid with a better color matching. Since the wound depth

in the donor area was shallow, the patient complaint was also less.

2.3.4. General Information about the Dimensional Changes of FGG after the

Procedure

Shrinkage of FGG after the procedure is a well-known clinical event due to many
reasons (44, 106-108). Various studies have reported a broad range of percentages (12-
48) of shrinkage occur during post-operative period and the obtained KT remained stable
after 6 to 12 months (4, 109-118).

After stabilization of FGG, recipient bed may decrease in vertical dimension by
the contraction of the wound and reinsertion of muscles leading to inadequate keratinized
gingival tissue formation (119-120). Hatipoglu et al. stated that the gingival tissue
biotypes in the recipient site may be related to the dimensional changes in the horizontal
and vertical direction (110). Claffey and Shanley (121) said that among three defined
gingival tissue biotypes (thick, medium and thin), the thin biotype had a higher tendency
to shrink in terms of recipient bed compared to the thick biotype suggesting further
controlled studies (122). Other factors having an impact on the surgical outcomes aiming
to create sufficient zone of KT are related to the distruption of the continuity or delay of
graft vascularization which are both effective in graft shrinkage. These factors may be
listed as;

¢ Suturing without adequate bleeding control

e Loosely adapted FGG (52)

13



e Keeping the graft in the extraoral environment for a longer period of time

e Thickness of the graft (6, 44, 100, 106-108, 112, 113, 124).

Suturing without adequate bleeding control or bleeding after stabilization of the
graft can cause a hematoma that may form underneath the graft that disrupts the
nourishment of the graft (6, 125,126).

Holbrook and Ochsenbein (52) stated that loosely adapted grafts that occur due to
various factors such as the suturing technique, anatomical factors, and the correction of
the graft after removal from the palate show more shrinkage. The graft should be fixed to
the recipient bed with a minimum number of sutures so as to prevent the movement of
the graft during the healing process while not damaging it.

A substantial factor that increases the shrinkage of the graft is keeping it in the
extra-oral environment for a long period of time or elongating its stabilization time. In
this way, depending on the time elapsed, drying occurs in the graft content and the
vascular structures contract (127).

FGG maintenance in general depends on the formation of collateral circulation
from the recipient bed, the thin blood clot for tensile strength and wound stability without
excess contraction of both recipient bed and the individual graft tissue. Individual graft
tissue thickness is considered as a critical factor for the graft shirinkage (6, 110).

Many studies investigated the relationship between graft thickness and shrinkage.
For thin grafts average 45 — 47% shrinkage was reported after first post-operative month
(44, 106-108). Furthermore, for approximately 1 mm thickness grafts shrinkage was
reported as 25% while for 0,5-0,6 mm grafts shrinkage was detected as 12% (106, 108,
100). Mormann et al. (128) investigated 4 groups on their study; 0.37 mm, 0.56 mm, 0.76
mm grafts harvested by ‘Mucotome’ and approximately 0.92 mm harvested by scalpel.
Shrinkage percentages were reported as 45%, 44%, 38% and 30%, respectively. While
0.76 and 0.92 groups showed no difference, 0.37 and 0.56 groups showed statistically
significantly more shrinkage than 0.92 mm group. Also during healing period thicker than
optimal grafts showed a later vascularization, which may cause more shrinkage. It was
concluded that 0.9 — 1.5 mm grafts could be thought as optimal thickness, while thinner
and thicker grafts show more shrinkage (109, 110).

Hatipoglu et al. (110) assessed the changes in vertical and horizontal dimensions
of the graft and graft surface area after FGG procedure. In this study, 15 patients with
insufficient KT in mandibular incisor area were treated with FGG using 5/0 silk sling

sutures. The dimensions of the graft were measured by a periodontal probe and then the
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graft surface area was calculated. Re-evaluation of dimensions and the graft area were
performed at baseline and days 10, 21 and 180. Horizontal dimensions were detected as
11.74mm =+ 1.83 at baseline and 10.40mm + 1.35 at day 180. Vertical dimensions were
observed as 6.80mm =+ 1.42 at baseline, 5.67mm = 1.03 at day 10, 5.40mm + 0.97 at day
21 and 5.00mm =+ 1.00 at day 180. The graft area was initially calculated as 80.53mm? +
27.76 and 52.13 mm? + 12.65 at day 180. Although there were no statistically significant
changes found in horizontal dimensions, a statistically significant reduction in vertical
dimensions was detected between baseline and each measurement time point, except day
10. The calculated graft area value significantly decreased at 180. day when compared
the baseline value (35%).

Silva et al. (113) evaluated the changes of FGG dimensions and donor-site healing
in smokers and non-smokers. Ten smokers and 12 non-smokers who had inadequate KT
in the anterior area of the mandible were treated with FGG using 5/0 nylon suspensory
periosteal sutures in form of letter ‘W’. The graft areas were evaluated at day 0, 7, 15, 30,
60 and 90. At post-operative day 90; the vertical and horizontal dimensions as well as
surface area of FGG decreased by 44%, 25% and 58% in smokers and 31%, 22% and
44% in non-smokers, respectively. Although the research failed to show any significant
differences between the groups, it was observed that smokers are more prone to delayed
epithelization at donor-sites with a tendency to higher amount of shrinkage.

Ciftgibasi et al. (129) evaluated the changes of horizontal and vertical dimensions
and the surface area of FGG in 3-months period. In this one armed study, 30 patients
underwent FGG operation to create an adequate KT zone underneath the gingival
recessions. Using 4/0 nylon sutures grafts were stabilized t recipient bed. Assessments
are recorded at baseline, 1st and 3rd months postoperatively. The graft area was measured
by multiplying the width and length of the graft. At baseline, 1 month and 3-months,
horizontal dimensions were observed as 6.88mm + 0.91, 6.44mm = 1.05 and 6.09mm =+
1.06 and vertical dimensions were reported as 13.41mm + 2.47, 12.50 £ 2.44 and
12.03mm + 2.16, respectively. Both vertical and horizontal dimensions reduced
significantly at post-operative 1st and 3rd months in comparison to the baseline with
similar changes in both horizontal and vertical dimensions in contrast to other related
studies. However, thegraft shrinkage value as surface area was observed to be
significantly higher in baseline and 1 month interval than in 1 and 3 month interval (12%
vs 8%).

De Resende et al. (130) compared clinical outcomes, shrinkage and aesthetic
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perception after the application of FGG or acellular dermal matrix (ADM) in a split-
mouth study for gingival augmentation purposes. In both groups, 5/0 vicryl sutures were
used to fixate the graft or ADM. After 6 months, shrinkage values of 12.41% and 55.7%
observed in FGG and ADM groups, respectively. Clinical outcomes showed no difference
except for recession depth, which was higher in the ADM group. Aesthetic outcomes
were observed to be better in the ADM group. FGG shrinkage was given as 12.4%.
Glinpinar et al. (114) compared the differences of graft shrinkage after the
application of the FGG surgery with or without low-level laser therapy (LLLT). Thirty
patients with gingival recessions Miller class I or II were treated with the aim of creating
an adequate KT zone underneath the gingival recessions. The patients were randomly
divided into the LLLT (n=15) and placebo groups (n=15). Re-evaluations were made at
1, 3 and 6 months post-operatively. The graft surface areas were 71.15 mm? £ 18.27 at
baseline, 63.03 mm? + 17.46 at 3 months (12%) and 69.59 mm? + 16.34 at 6 months (3%)
in the test group, 76.67 mm? + 10.95 at baseline, 60.45 mm? £ 12.65 at 3 months (12.8%)
and 60.02 mm? £ 14.76 at 6 months (12%) in the control group. The graft shrinkage was
reported to be significantly lower in the test group compared to the control group at the
third and sixth months. Additionally, in terms of visual analog scale (VAS) scores and
analgesic consumption, there was a statistically significant difference between groups in

favor of LLLT group.
2.4. Cyanoacrylates

An adhesive can be described as a material which applied to materials or surfaces
to attach them together and resist their separation. Adhesives are the simplest, handy,
practical and cheapest of all materials and techniques for attaching one material to

another. It contains glue, cement, paste, etc. and these terms can be used interchangeably

(131).
2.4.1. General aspects of adhesives

Adhesion can be described technically as attraction of materials by means of the
bond formed between two surfaces. The joined materials are commonly referred to as
substrates or adhesives (132, 133). A connection forms between the adhesive and the
contacting surfaces of the materials. It is possible to explain this connection in the form

of physical and chemical bonds. The force created by the adhesion molecules and the
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molecules of the material sticking together holds the adhesive and the material together
and resists their separation from each other. This sticking is defined as adhesion. The
adhesive that connects the two surfaces also has a pulling power between its molecules.
The power that keeps the adhesive molecules together without breaking against the
externally applied forces is called cohesion. Adhesion and cohesion provide sticking

between materials and surfaces (132, 133).

Adhesives have been used for many centuries to combine materials. Even so it has
only been approximately 80 years since the scientific discipline and technology of
adhesion and adhesives evolved significantly, and a major improvement took place in the
middle of the 1940s. The primary reason for this is that the adhesives can be used in
numerous different applications promoting the research and improvement of new,

upgraded materials (131-133).

In the past, animal and plant originated materials were used to produce adhesives.
Nowadays, adhesives are composed of a mixture of organic and inorganic polymeric
materials. Organic polymers are responsible for the adhesive property. The ingredients in

adhesives can be listed as follows:

Polymeric substance,

Catalytic, hardener,

Adhesion promoter,

Solver and diluent,

Reaction accelerator, inhibitor and dilatory substances,

Modifying substances,

YV V. V V V V V

Filling materials and antioxidants

Although these substances are ingredients of an adhesive, it is not mandatory to

contain all these substances together (134).
2.4.2. Cyanoacrylate adhesives

Cyanoacrylates are acrylic adhesives. Acrylic adhesives fall into the subgroup of
thermoplastic adhesives. Thermoplastic adhesives are prepared in solution, dispersion or
emulsion and solid forms. In solution and dispersion forms of adhesives, the

thermoplastic material remains on the surface and provides adhesion as the liquid phase
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leaves the system.

Cyanoacrylates are monomers modified with 2-cyanoacrylate, polymethacrylate,
polyacrylate, polyvinyl acetate and cellulose esters. Industrially, 2-cyanoacrylate ester
adhesives are made from methyl, ethyl, octyl and butyl 2-cyanoacrylate. Adhesion takes
place at room temperature and the addition of catalyst is not necessary. In general, the
humidity of the air and the moisture on the surface initiate the reaction, and the

polymerization is completed in a very short time (134).
2.4.3. Cyanoacrylate as tissue adhesive

Cyanoacrylate was first synthesized by Alan Ardis in 1949 (135,136). When the
tissue-adhesive effect of cyanoacrylate was discovered by Eastman Kodak Company in
1951, extensive related studies have been started on this subject. For the first time, Coover
used cyanoacrylate in surgery as a tissue adhesive in 1959. Later, studies have shown that
by increasing the carbon atoms in the side chain of the molecule, its toxic and
carcinogenic effects on the central nervous system and living cells can be minimized
(137). Many formulated cyanoacrylates such as methyl-ethyl cyanoacrylate, octyl

cyanoacrylate, N-butyl-2 cyanoacrylate have been used over the years.

Although methyl and ethyl cyanoacrylate are well bonded, they are known as the
most histotoxic cyanoacrylates. In animal studies, they have been found to be toxic in
pharmacological doses (135). Later, octyl and butyl cyanoacrylates synthesized with long
alkyl chains were developed. Thus, it has become available in the clinical application with

its slow disintegration in a long time period (138).
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Figure 2.4. Chemical formulation of butyl cyanoacrylate

Butyl cyanoacrylate is a bacteriostatic, biodegradable and hemostatic biological

adhesive, that has a long half-life and good tissue compatibility, as well as strong adhesive
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properties in non-dry humid environments. In many studies comparing adhesives and
sutures for fixation, similar results have been reported in wound infection and aesthetic

scores (139-141).

2.4.3.1. The Use of Cyanoacrylates in Medicine

N-butyl cyanoacrylate has a wide range of applications in the medical field. It has
been used in pediatrics (142-144), ophthalmology (145-147), general surgery (148,149),
gastroenterology (150), obstetrics (151)(152), plastic surgery (153—158) and dentistry
(113, 116, 118, 159, 160-163) as a tissue adhesive for decades (134, 137, 140, 142, 143,
145, 151).

Studies have revealed that cyanoacrylate derivatives prevent the development of
infection in the application area with bactericidal and bacteriostatic effects (164—166). It
has been reported that they cause negligible mild submucosal inflammation compared to
other synthetic substances. Researchers have shown that N-2-butyl cyanoacrylate and
ethyl 2-cyanoacrylate tissue adhesive are not contaminated with microorganisms. In one
study, ethyl 2-cyanoacrylate tubes have been inoculated with high concentrations of
bacteria and claimed to be free of contamination (167). Adhesives containing
cyanoacrylate can be used safely as they do not carry a risk of bacterial or fungal
contamination (8), and they have antimicrobial properties specifically for gram positive
microorganisms. The antimicrobial properties of cyanoacrylates and growth inhibition
against gram-positive bacteria have also been reported in a recent study (168). Although
there is strong evidence for their antimicrobial properties, the mechanism of action
remains unknown. Initially, it has been thought to be related to breakdown products of
cyanoacrylate, even though short chain derivatives break down faster, longer chain
derivatives have more antimicrobial effect.

The use of tissue adhesives reduces the number of sutures to be applied, thus
reducing trauma to the tissue. It is used in different organs and structures in cases where
suturing techniques and materials are not possible or insufficient. Differently from the
use of conventional suturing techniques, with the use of cyanoacrylate, advantage is
provided in terms of not requiring additional treatment, preventing operative

contamination, reducing operation time and anesthesia (169).

2.4.3.2. The Use of Cyanoacrylates in Dentistry
The research on the use of cyanoacrylates in dentistry started in 1960s with

toxicity studies (170, 171).
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Greer (172) evaluated histotoxicity by using butyl cyanoacrylate as an oral
hemostatic agent on rats. In the study, the upper jaw molar teeth were removed, and
cyanoacrylate was applied to deep regions of sockets in one group and to a superficial
layer of sockets in another group. In both groups, bone formation and tissue healing
occurred however in the group applied to the deep region, foreign body reaction was
observed, and giant cell tissue response developed against the adhesive, whereas in the
group applied to the superficial layer, foreign body reaction and healing delay were less.
new bone formation was seen in all sockets. No neoplastic differentiation was shown in

both groups

Levin (173) stated that when cyanoacrylates used as a periodontal paste on the
surface of the biopsy area in individuals who underwent oral biopsy, the healing was
normal and uneventful with no side effects. In oral ulcers, cyanoacrylate applied to the
surface of movable mucosa does not adhere tightly compared to the immobile tissues and
falls 2 days after the application with the movement of the mucosa. The patients stated

that this two-day period was quite comfortable and painless.

The effectiveness of 3-0 silk sutures and cyanoacrylate tissue adhesive in the flap
closure procedure after surgical extraction of third molar teeth was compared in one study
(174). While the effectiveness of both approaches was similar, the application time was

shorter and the hemostatic effect was found superior in the cyanoacrylate group.

In a case study on rabbits, during the maxillary sinus augmentation process,
approximately 1.5 cm wide sinus mucosa perforations were fixated with cyanoacrylate.

Two weeks later, new epithelial formation was observed in the perforation zone (175).

In one clinical case report, an avulsified tooth in a 14-year-old patient was
reimplanted and splinted to neighboring teeth with orthodontic wire and cyanoacrylate.
When the tooth was evaluated thirty months later, no abnormal mobility, root resorption

and ankylosis symptoms were observed (176).

2.4.3.3. The Use of Cyanoacrylate in Periodontal Surgery

In the 1960s, researchers first tried to use cyanoacrylates for their hemostatic
effects in extraction sockets and tongue injuries in animal models. With the successful
results obtained, studies have been conducted on its use in periodontal surgery, especially

because the application period is very short, it does not impair healing and show any toxic
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effects.

Miller et al. (177) evaluated the toxic effect of cyanoacrylate adhesive on wound
healing following mucogingival flaps. While the application of cyanoacrylate tissue
adhesive under the flap induced a foreign body reaction, the application outside the flap
showed similar results with the suture group.

Forrest et al. (178) performed various periodontal procedures using butyl
cyanoacrylate and compared it with concomitant conventional methods. In this study, 85
patients underwent open access flap procedures; 160 patients were treated with apically
positioned flap (AFP); 140 patients had laterally positioned flap (LPF) and 27 patients
were treated with FGG. The results indicated that cyanoacrylate application was more
painless and comfortable. Clinicians who performed the surgery stated that the
application of cyanoacrylate takes a shorter time than suturing, but sometimes the
application in the posterior region can be more difficult. It was said to be quite practical,
especially in patients with FGG. When the areas were evaluated in terms of healing, it
was stated that the areas treated with adhesive were better in the first month, but the
tissues became clinically similar after the second month.

A group of researchers from Michigan made a split mouth study on monkeys. In
the test group, the modified Widman flap was stabilized with cyanoacrylate, whereas in
the control group, sutures were applied (16, 179). Histological samples were collected at
14 days, 35 days and 180 days. Clinically and histologically, less inflammation was
observed in the adhesive areas in the early stages of healing (up to 4 weeks). Beyond 4
weeks no difference was found between the two groups In biometric tests, it was stated
that cyanoacrylate was not as durable as silk sutures (16, 179).

Hoexter et al. (180) compared butyl-cyanoacrylate adhesives and conventional
suturing in a FGG case report for creating a KT zone. In the test group, the FGG was
fixed with transparent scotch tape and cyanoacrylate was dropped on the part of the scotch
that coinciding the tooth surface, while in the control group, the FGG was sutured.
Periodontal dressing was then applied on the graft in both groups. Clinical results showed
no difference in terms of the obtained KT amount.

Jaeger (181) compared cyanoacrylate and conventional sutures to stabilize FGG
in a split mouth study on 14 patients. Clinical parameters (PPD, recession depth and
keratinized tissue width) and operation time were evaluated. After 6 years of follow-up
period there were no significant difference in any of the parameters. The only difference

between the two groups was that the operation time was significantly shorter in the
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cyanoacrylate group.

In a similar study comparing the effect of silk sutures and butyl cyanoacrylate on
the mucosa after upper incisor root resection, it was revealed that the post-operative first
day edema and pain were significantly higher in the suture group, but there was no
significant difference on the 3rd, 7th, 14th days. When the groups were compared by
clinical observation in terms of scar formation on the 21st day, it was observed that more
scar tissue was formed in the suture group. Histologically, similar inflammatory findings
were reported (182).

Perez et al. (183) treated 100 patients with root resection, periodontal surgery,
extraction and ulcers by using topical cyanoacrylate or 3/0 silk sutures. Clinical
comparison between two groups showed no significant difference in terms of clinical
parameters. On the other hand, researchers reported that cyanoacrylate application is
better in terms of hemostasis, ease of application, shorter operative time, and patient
comfort during operation along with patient perception.

Kulkarni et al. (184) performed flap operations on 24 patients in areas with deep
periodontal pockets. In the same patient, the flap was stabilized with cyanoacrylate in one
of the surgical fields, while 3/0 silk sutures were used in the other. Plaque and bleeding
scores were significantly higher on the 7th day in the suture group. Histological findings
were evaluated by biopsies on the 7th, 21st days, and 6th weeks. The inflammatory
reaction was found significantly higher in the suture group on the 7th day. However, no
significant difference was found between the two groups on the 21st day and 6th week
clinically and histologically.

Barbosa et al. (109) investigated the dimensional changes of FGG which were
stabilized with two different techniques as mucoperiostal suturing and ethyl
cyanoacrylate adhesive. Twenty-four patients with insufficient keratinized gingiva and
Miller I and II gingival recessions in anterior mandibular area were randomly assigned
into 2 groups. In the test group (n = 12) ethyl cyanoacrylate was used for stabilization
whereas silk sutures were applied in the control group (n = 12). Dimensional changes
were calculated in day 15, 30, 45 and 90. In the test group, the graft width and length
were calculated as 12.4 + 2.6 mm and 6.5 + 0.6 mm at baseline and 10.6 + 2.4 mm and
4.1 £ 1.0 mm at day 90. In the control group, the baseline length and height was measured
as 13.1 £2.3 and 6.3 £ 0.9 mm and 12.5 £ 2.2 and 3.7 = 0.6 mm at day 90. The results
demonstrated no significant differences in vertical and horizontal dimensions at any

observation periods between the groups. The authors concluded that cyanoacrylate usage
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did not alter the healing process of FGGs.

Glimts et al. (118) compared three different stabilization techniques for FGGs in
terms of the shrinkage, operation time, clinical parameters as plaque index (PI), Gingival
Index (GI), KT, recession and patient centered outcomes. Forty-five patients with
insufficient keratinized tissue in the anterior region of the lower jaw were divided into 3
groups: conventional 5/0 propilen suture group (n= 15), butyl-cyanoacrylate group (n=
15) and microsurgery group (n= 15). Post-operative evaluation was recorded at the Ist,
3rd and 6th months. The shrinkage of grafts at 6th month for surface area was observed
to be 15.101 + 6.552 mm’ in the conventional group, 8.261 + 2.334 mm? in the
cyanoacrylate group and 14.182 = 6.738 mm? in the microsurgery group. Operation times
were 37.33 £ 2.13 min, 26.87 = 2.13 min, and 44.13 + 3.46 min in the conventional,
cyanoacrylate and microsurgery groups, respectively. Graft shrinkage was
statistically lower in the cyanoacrylate group accompanied with shorter operation time.
VAS values were reported to be significantly lower in the cyanoacrylate group during the
first 5 days. There were no statistically significant differences between the other two
groups (118).

Goel et al. (160) studied the clinical parameters that were obtained with two
different FGG stabilization techniques. In the test group, grafts were stabilized with butyl-
cyanoacrylate and 5/0 silk sutures in the control group. The clinical parameters: PI, GI,
gingival recession depth, CAL, KT width and gingival tissue thickness were evaluated at
baseline, 3 and 6 months. No statistically significant differences were shown in terms of
any clinical parameters. The researchers added that the application was easy with no side
effects and operative time seemed to be shorter. They concluded that cyanoacrylate usage
may be an alternative to sutures in the stabilization of FGGs.

Aljasser et al. (116) compared the use of butyl-cyanoacrylate and 4-0 vicryl
sutures for the stabilization of FGG on 22 patients regarding the clinical parameters of
KT width, gingival tissue thickness, percentage of shrinkage and pain using VAS scoring.
In this split mouth study, the extent of shrinkage was assessed via periodontal probe by
multiplying horizontal and vertical measurements of the graft. No statistically significant
differences were observed between the groups in terms of any evaluated parameters.

FGG is an easy, successful, safe, and predictable surgical procedure. These
properties make FGG the gold standard for the treatment of inadequate KT zone. It is
undesirable for FGGs to excessively shrink in the postoperative period. The available

literature reveals controversial results for dimensional changes of FGGs. In addition,
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patient perception has become one of the most important factors for clinical maintenance,
especially in the recent years. A pain-free period in the recipient area will not only
increase the comfort of patients, but also make them more satisfied with the result of the
operation.

In the light of the current knowledge based on literature review, different studies
showed controversial results depending on many factors. The aim of this randomized,
controlled clinical study was to evaluate the effects of fixation with cyanoacrylate
application versus 5/0 propylene sutures on FGG shrinkage, patient perception and

operation time excluding all known contributing factors as much as possible.
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3. MATERIALS and METHODS

3.1. Patient Selection

Individuals involved in this study were selected among the patients who applied
to Periodontology Clinics of Yeditepe University Dental Faculty and Hospital.

The selection of individuals was made according to the following criteria:

Inclusion criteria:

1- Presence of <I mm attached gingiva and/or Miller type I gingival recession

<2 mm involving one to four lower anterior teeth

2- Vital teeth in the surgical area.

3- 18 years old or older patients

Exclusion criteria:

1- Medications or antibiotics used in the last 6 months

2- Pregnancy or lactation

3- Smoking

4- Previous surgical periodontal therapy

5- Orthodontic forces to the related teeth

The study plan was explained to the patients who met the selection criteria by
giving detailed information about periodontal diseases, microbial dental plaque, oral
hygiene, the importance of keratinized tissue, and the periodontal treatments. An
informed consent form (Appendix1) was obtained before the procedures.

The study protocol was evaluated by the Ethics Committee, Yeditepe University,
Istanbul, Turkey and approved on 15.05.2019 / 1020 (Appendix2), and after admission to
the Ministry of Health, Pharmaceuticals and Medical Devices Agency, the approval was
received on 10.03.2020 with 68869993-511.06-E.62839 issue. (Appendix3)

3.2. Study Groups

Group 1 (Test): Stabilization of FGG on recipient bed by n-butyl-cyanoacrylate tissue
adhesive

Group 2 (Control): Conventional stabilization of FGG on recipient bed by sutures
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3.3. Sample Size and Randomization

The G Power software program (version 3.1.9.2) was used to determine the
sample size. The power analysis was made according to a recent study (114). The effect
size was 1.11, 80% statistical power, common standard deviation of 9 and 5% Type I
error. The power analysis results indicated that 11 subjects in each group were sufficient
for this study, therefore, 12 patients were treated in each group considering 10% drop-
out.

The test and control groups were randomly assigned according to a computer-
generated randomization table (www.randomizer. org). The patients were placed in the
grouping system as shown in the randomization table (Table 1) according to the order of

application date.

Table 3.1. Randomization Table

Patient No. | 1 2 3 4 5 6 7 8 9 10 (11 |12
Group No. 2 |2 2 1 1 1 2 2 1 2 1 1

Patient No. |13 |14 |15 |16 [17 |18 |19 |20 |21 |22 |23 |24

GroupNo. |2 |1 1 2 1 2 2 1 2 1 2 1

3.4. Study Design and Flow Chart

The study was designed as an examiner-blind, parallel, randomized controlled

clinical trial.
The flow-chart of the research is shown in Figure 3.1. At baseline, the patients received
periodontal and radiographic examination. Those who met the initial inclusion criteria
received non-surgical periodontal treatment and demonstrated a full-mouth plaque score
(FMPS) of <20% and full mouth bleeding score (FMBS) of <20% (185-188).

All surgical procedures were performed by the same investigator (K.B). FGG was
applied in both groups. While FGG was stabilized with n-butyl-cyanoacrylate tissue
adhesive in the test group, sutures were used in the control group. No medication was
prescribed postoperatively. The sutures were removed one week after surgery and patient-
based evaluation forms were collected from the patients at the post-operative 7 day (daily
evaluation). Vertical height and total graft area measurements were made on the 1%, 3"

and 6™ months postoperatively based on clinical photographs.
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Assessment for eligibility
n=62

Patient Selection (n=24)
Non-surgical Periodontal Treatment

-8 weeks

Re-evaluation
FMPS <£20%
FMBS <20%

Initial clinical measurements
Acrylic stent preparation
Initial intra-oral photographs

v ~ ey

FGG surgery with tissue adhesive

Evaluation of patient perception daily in the following 7 days

Suture removal 1 week

Maintenance (Supragingival Prophylaxis)

Intra-oral photographs 1 Month
Re-motivation

ps

Maintenance (Supragingival Prophylaxis)

Intra-oral photographs 3 Months
Re-motivation

¢

Evaluation of clinical parameters

Intra-oral photographs 6 Months
Re-motivation

Figure 3.1. Flow Chart
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3.5. Clinical Indices and Measurements

All clinical periodontal indices and measurements including FMPS, FMBS, probing
depth (PD), and keratinized tissue (KT), vertical recession (VR) were recorded at day 0
and 6-months by the same blinded examiner (E.O.K) with a manual 15 mm periodontal
probe!. In order to prevent any inaccuracy, all measurements were made in an arranged

order. All data were recorded on a custom made clinical form (Appendix 4).
3.5.1. Full Mouth Plaque Score

FMPS was determined dichotomously (+/-) as presence or absence of plaque by using a
periodontal probe. The percentage of total tooth surfaces (mesiobuccal, buccal,
distobuccal and palatal midpoint) (185, 186) presenting plaque accumulation was

calculated.
3.5.2. Full Mouth Bleeding Score

FMBS was also recorded dichotomously (+/-) with a periodontal probe and was
calculated as the percentage of total surfaces (mesiobuccal, buccal, distobuccal and

palatal midpoint) with bleeding on probing (185, 186).
3.5.3. Keratinized Tissue

The height of KT was measured with the same periodontal probe at the mid-buccal
point of the involved teeth at the mandibular surgical area as the distance between the
mucogingival junction (which determines the alveolar border of keratinized tissue) and

the gingival margin.
3.5.4. Vertical Recession

Vertical recession of the involved teeth at the surgical area were measured using the same
periodontal probe at the mid-buccal point as the distance between the cemento-enamel

junction and the gingival margin.

!'15 UNC Color Coded Probe, University of North Carolina
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3.5.5. Probing Depth (mm)

Full mouth PDs were measured with the use of the same periodontal probe from

4 points of tooth surfaces (mesio-buccal, mid-buccal, disto-buccal and palatal midpoint),

as the distance between the gingival margin and the bottom of the gingival sulcus.

Furthermore, PD measurements of the mid-buccal point of the involved teethat the

surgical area were performed.

Keratinized
¢ tissue width
[KTW)

Figure 3.2. Schematic view of keratinized tissue height
3.6. Clinical Procedures

3.6.1. Non-Surgical Periodontal Therapy

At -8 weeks; the patients who met the initial inclusion criteria of the study, were

given oral hygiene instructions. While Modified Stillman technique demonstrated for

teeth with keratinized tissue deficiency or recession, Bass technique for the rest of the

mouth were recommended (189, 190). The patients were also instructed to perform

interdental cleaning by dental floss. After oral hygiene instructions, non-surgical

periodontal therapy consisted of full-mouth mechanical instrumentation was applied by

using ultrasonic devices? and Gracey curettes® (191, 192). Polishing by rubber con and

polishing paste was then performed. Each patient was re-motivated for brushing and the

use of dental floss in every visit. Eight weeks after non-surgical treatment, FMPS and

FMBS, as well as other selected periodontal parameters were measured at the day of the

surgery.

2 Ultrasonic Scaler, Woodpecker UDS-J, China
3 Gracey, SG 5/6, 7/8, 11/12, 13/14, Hu-Friedy Ins. Co., USA.
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3.6.2. Preparation of Acrylic Stent for Donor Site

The dimensional standardization of FGG was provided with an individual acrylic
stent. Acrylic stents were used during the surgery.

Alginate impression* was taken in each patient. Plaster models were prepared in
Yeditepe University Dental Hospital Orthodontic Laboratory. An orthodontic wire® of 13

mm length was placed in each acrylic stent to guide the horizontal dimensions of the graft.

Figure 3.3. The acrylic stent

3.6.3. Surgical procedure

All patients were operated by applying local anesthesia® on the donor and recipient

sites. The recipient bed was prepared in both groups with the conventional technique (6).

3.6.3.1. Preparation of Recipient Bed

Firstly, a horizontal incision was made on the mucogingival line with a scalpel’.
A supraperiostal recipient bed was prepared by means of partial-thickness flap. Care was
taken to keep the scalpel parallel to the bone to avoid any damage on the periosteum
during splitting of the soft tissues to create a crescent shape as exposed connective tissue
bed. All fibers and muscle pulls were eliminated by means of dissection. A proper size
recipient bed was prepared for placing an approximately 13x8 mm graft (Figure 3.2).

Loose and mobile connective tissues covering the recipient bed were removed by using

4 Impreceed, GC Dental, IL, USA

5 Dynaflex

¢ Ultracain DS Fort 2 ml, Aventis Pharma Istanbul, Turkey
7 Scalpel Blade 15, Swann-Morton Ltd., Sheffield, England
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surgical scissors. The flap margin was stabilized by 3 periostal sutures apically using 3/0

silk suture®. Hemostasis was achieved with wet gauze sponge compression.

3.6.3.2. Free Gingival Graft Harvesting

As the donor site, the palatal region of upper 1st premolar to 2nd molar was
selected. After the local anesthesia, the acrylic stent was adapted in place and a horizontal
incision which determines the horizontal length of the graft was made at least 2 mm
apically from the gingival margin. Thereafter by guidance of the periodontal probe, the
vertical width of the graft was measured as =8 mm at the mid-point of the horizontal
incision to harvest a crescent shaped graft tissue. During harvesting, the scalpel was kept
parallel to the palatal surface to maintain a thickness of 1-1.5 mm, measured with an
endodontic reamer’ and an endoblock'® (193). Following harvesting, bleeding control
was done applying one-minute compression of wet gauze sponges to the palatal donor
site.

The graft was visually inspected whether there was any adipose tissue underneath.
(Figure 3.3) and placed onto the recipient bed immediately after harvesting. In both
groups; a periodontal dressing'! was applied at palatal wound areas to reduce post-

surgical patient morbidity.
3.6.4. Stabilization of the Graft

3.6.4.1. Stabilization of Graft in the Control Group

The grafts were stabilized coronally with a minimum number of sutures. Using
5/0 propilen'? sutures, the grafts were firmly adapted and stabilized with two sutures.
Before and after graft stabilization, compression was applied for 1 minute with wet gauze
sponge, to provide hemostasis (194) (Figure 3.10).
3.6.4.2. Stabilization of Graft in the Test Group

In the test group, the stabilization of the grafts was achieved by butyl-
cyanoacrylate '3 tissue adhesive. Wet gauze sponge compression was made carefully
before and after graft placement to achieve hemostasis, to avoid any blood accumulation

underneath the graft to prevent jeopardization of the cyanoacrylate material and to avoid

8 3/0 Silk Suture, Dogsan Ltd., Trabzon, Turkey
® SVD Reamer, Istanbul, Turkey

10.SVD Endoblock, Istanbul, Turkey

T Coe-Pak, GC Dental, IL, USA.

12Dogsan LTD., Trabzon, Turkey

13 Periacryl®, Glustitch, Canada.

31



any contact to the area after adhesive application (194). The graft was fixed through a
manufactural straw ensuring to get 0.2 mL of butyl-cyanoacrylate in every use. The
application was made to the borders of the graft starting at the coronal border. Excess

material was absorbed with a wet gauze sponge. During polymerization process, special

care was given to avoid any contact with the surgical area (Figure 3.20).

Figure 3.4. Baseline view of recipient Figure 3.5. Preparation of the

site in the control group recipient bed in the control group

Figure 3.6. Baseline view of donor site Figure 3.7. Immediately after graft

in the control group harvesting in the control group
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Figure 3.10. Graft stabilization in the Figure 3.11. 1-month follow-up of the

control group control group

Figure 3.12. 3-months follow-up of the Figure 3.13. 6-months follow-up of the

control group control group
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Figure 3.14. Baseline view of recipient Figure 3.15. Preparation of the recipient

site in the test group bed in the test group

Figure 3.16. Baseline view of donor site Figure 3.17. Immediately after graft

in the test group harvesting in the test group

Figure 3.18. Horizontal and vertical dimensions of the graft
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Figure 3.20. Graft stabilization in the Figure 3.21. I-month follow-up of the
test group test group

Figure 3.22. 3-months follow-up of the Figure 3.23. 6-months follow-up of the
test group test group
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3.7. Clinical Photographs

KT height, graft surface area and graft shrinkage assessments were made based
on clinical photographs. In all of the postoperative appointments, clinical photographs
were taken by the same periodontist using the same digital cameral* with standardized
parameters (dark chamber, ISO 125, aperture /7.1, shutter speed 1/60 s, distance 31.4
cm). Nikon’s R1C1'° wireless close-up speedlight system with twin flash was used. The
camera was held with vertical angle to operation area, and a standardized periodontal
probe was placed on the soft tissue parallel to the operation site for relative calculation

purposes.
3.8. Determination of Operation Time

A standardized timekeeper1® was used at all operations. The timekeeper was
started at the beginning of the first horizontal incision, and it was stopped right after the

stabilization of the gingival graft. The operation time for each patient was noted.
3.9. Post-surgical care and other Precautions

Post-operative instructions regarding the infection control and home care were
given pin written hand-outs. The patients were recommended to discontinue of using
toothbrush and interdental devices full mouth at the first day of operation and around the
surgical sites until removal of sutures (day 7). They were instructed to consume only soft
foods, avoid salty, spicy and acidic foods during the first week, excessive lip and cheek
movements and trauma around the surgical site. No medication was prescribed. The
patients were informed about Visual Analogue Score (VAS), and a standardized paper
was given to all patients to note their scores at each day for 7 days. An appointment was
arranged at day seven to remove the sutures and periodontal dressing. The patients were
recommended to brush the surgical site with a sensitive toothbrush. Following that all

patients were re-evaluated on 1, 3 and 6 months.

14 Nikon d7500, Nikon INC, Tokio, Japan

15 Nikon R1C1, Nikon INC, Tokio, Japan
16 Delta SW 305, Delta D1s Tic. Ltd. $ti, Istanbul, Turkey
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3.10. Data Collection for Evaluation of FGG Dimensional Changes

The vertical height of KT and total graft surface area were assessed. The clinical
photographs were taken immediately after harvesting and at 1, 3 and 6 months follow-
ups. The images were transferred to a java-based analysis softwarel”. The digital
measurements were made based on the reference of the periodontal probe for calibration
purpose on each image. After the 1 mm region on this periodontal probe was marked, the
relative vertical area and the area of the graft were evaluated separately. Each
measurement was repeated twice to evaluate the intra-class correlation coefficient (ICC)
and then their averages were taken for statistical analysis.

Feedback forms were prepared to evaluate the post-operative pain and discomfort.
A VAS chart with equal intervals between "0" and "10" was prepared for the recipient
area. Post-operative forms were given to the patients, and they were asked to mark the
pain and discomfort value at the end of each day in the first week. All forms were
collected on the day the sutures were removed.

The operation time was assessed with a standardized timekeeper. During the
operations, the timekeeper was started with first horizontal incision and stopped right

after the stabilization of the graft.
3.11. Statistical Analysis

Statistical analyses were performed using the SPSS software version 25. The
descriptive analyses were presented using means, standard deviations, median, minimum,
and maximum values for the continuous data. Frequencies and percentages were used for
the categorical data.

The variables were investigated using Shapiro-Wilks test to determine if the
variables were normally distributed. In case of the normal distribution, two independent
sample t-test was used to compare the two groups. The evaluations were as follows:
inter-group comparisons of age, initial periodontal parameters, dimensional graft
parameters, VAS parameters and operative time. If the variables were not normally
distributed, Mann-Whitney U test was used. For normally distributed data, change in the
measurements over time within the groups (intra-group comparisons) was investigated

using ANOVA for repeated measures.; Greenhouse-Geisser correction was applied when

17 Imagel, National Institute of Health, Maryland, USA
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the sphericity assumption was violated. Bonferroni test was performed to test the
significance of pairwise differences for multiple comparisons.

For not normally distributed data, change in the measurements over time within
the groups was investigated using Friedman test. The Wilcoxon test was employed to test
the significance of pairwise differences using Bonferroni correction to adjust for multiple
comparisons. For variables that were normally distributed, the change in the
measurements between baseline and 6 month was investigated within the groups using
paired samples t test. For the variables that were not normally distributed, for changes of
measurements between baseline and 6 months within the groups, Wilcoxon’s test was
used. Fisher exact’s test was utilized to compare the categorical variables. Intra- and inter-
observer agreements were determined by intra-class correlation (ICC). A 5% type-I error

level was used to infer a statistical significance.
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4. RESULTS

4.1. Demographic Results

Twenty-four patients with inadequate KT height and/or presenting Miller Type I
gingival recession with a diagnosis of gingivitis were treated between January 2019 and
March 2020. There were two drop-outs, one in each group during the post-operative
follow-up period. The average age of the individuals in the groups and the gender
distribution within the groups are shown in Table 4.1. The age and gender distributions

of the groups were homogeneous without statistically significant difference.

Table 4.1. Average age and gender distribution of the patients.

Test Group Control Group p Value
n=11 n=11
Age 36.63 £ 10.00 41.81 £ 14.70 0.345°
(MeantSD)
Age Range 19-50 19-64
Female 9/11(81.8%) 9/11(81.8%) 1.000°
(Proportion) (%)
Male 2/11(18.2%) 2/11(18.2%)
(Proportion) (%)

a: two-sample independent t test; b: Fisher exact test; p < 0.05

4.2. Baseline Parameters of the Surgical Area

Baseline periodontal parameters of the surgical area of the patients in the test and
control groups are shown in Table 4.2. No significant differences were detected between

the groups in terms of initial KT, PD and VR before treatment.
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Table 4.2. Baseline parameters of the surgical area in the test and control groups

Test Group Control Group | p Value
Mean+SD Mean+SD
KT (mm) 2.05+0.56 1.73 £0.71 0.262%
4 teeth at the surgical area
(Range) (1,00-2,75) 0,75-3,00
KT (mm) 0.64 £ 0.36 0.70 +0.39 0.631°
teeth with mucogingival
defect
PD (mm) 1.20 £0.33 1.19 +£0.32 0.936°
VR (mm) 0.72 +0.53 0.87 £ 0.44 0.489°
4 teeth at the surgical area
VR (mm) 1.65 £ 0.57 1.45+0.55 0.393°
teeth with mucogingival defect

a: two-sample independent t test, b: Mann-Whitney u test; p < 0.05

4.3. Full Mouth Plaque Score, Full Mouth Bleeding Score, and Full Mouth Prob-
ing Depth

The mean FMPS, FMBS, and FMPD values and standard deviations of the groups at
baseline (day 0) and after the treatment (month 6) are shown in Table 4.3. There were no
statistically significant differences between the test and control groups at baseline and 6
months full-mouth periodontal parameters. At baseline, the patients enrolled to the study
in both groups had similar FMPS, FMBS, and FMPD values and all patients maintained
optimal oral hygiene level throughout the study confirmed by 6 months measurements.
Intra-group differences were statistically significant in both groups at 6 months (p<0.05).
The inter-group comparison for intra-group changes (baseline-6 months) was not found

statistically significant.
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Table 4.3. Intra- and inter-group comparisons of FMPS, FMBS, and FMPD at baseline

and after 6 months

Test Group | Control Group | p Value
Mean+SD Mean+SD
Baseline 14.68 £ 0.77 14.78 £1.08 | 0.803°

FMPS (%) "¢ months 13.70£0.78 | 13.84+0.53 | 0.626°
change 0.98 +£0.73 0.94+086 |0.911°
p value 0.002° 0.005"

Baseline 8.60 + 1.79 7.79£2,03 | 0.334

FMBS (%) ¢ onths 714+ 1.74 6.65+2,01 |0.552°
change 1.46 +1.14 1.13+1.26 | 0.535°
p value 0.002" 0.014"

FMPD (mm) | Baseline 2.75 40,70 2.48£0.55 |0.343?
6 months 2.59 + 0,70 2.40+0.54 | 0.499°
change 0.29 £0.18 023+0.13 |0.217°
p value 0.007" 0.007"

a: two-sample independent t test b: paired samples t-test, c: Mann-Whitney u test p <0.05

4.4. Keratinized Tissue, Probing Depth, Vertical Recession of the Surgical Area
and Individual Teeth with Mucogingival Defects

4.4.1. Keratinized Tissue

The mean and standard deviations for KT height of the individual teeth with
mucogingival defects and surgical area of the groups at baseline and 6 months after
treatment are shown in Table 4.4 and Table 4.5. In intra-group comparison, there were
statistically significant gain between the values at baseline and after 6 months for each
group in both comparisons (p < 0.05). The inter-group comparison of the intra-group

changes revealed no statistically significant difference for both comparisons.
4.4.2. Vertical Recession

The mean and standard deviations of VR values of the individual teeth with mucogingival
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defects and surgical area of the groups at baseline and 6 months after treatment are shown
in Table 4.4 and Table 4.5. In intra-group comparisons, a statistically significant decrease
was observed at 6 months for each group in both comparisons (p < 0.05). In the inter-
group comparison in terms of surgical area, a statistical difference was detected in intra-
group changes in favor of the control group. Thus, the reduction of VR in the control
group was significantly higher than that of the test group (p < 0.05). In inter-group
comparison of individual teeth with mucogingival defects, no statistically significant

difference was observed.
4.4.3. Probing Depth

The mean and standard deviations of PD values of the groups at baseline and after 6
months are shown in Table 4.4. In the intra-group comparison, a statistically significant
decrease was observed for both groups at 6 months (p < 0.05). The reduction in PD for
both groups was found similar, and the inter-group comparison of the intra-group changes

revealed no statistically significant difference.

Table 4.4. Intra- and inter-group comparisons of KT, PD, and VR of the individual

teeth at baseline and after 6 months

Test Group Control Group | p Value
Mean+SD Mean+SD
Baseline 0.64 +0.36 0.70+£0.39 | 0.631°
KT (mm) 6 months 5.85+ 1.42 595+ 140 | 0.667°
change 521+1.48 525+1.33 | 0.940°
p value 0.001° 0.002"
Baseline 1.65 £0.57 1.45+£0.55 0.3932
VR (mm) 6 months 1.05 £ 0.49 0.75+026 | 0.089°
change 0.60 + 0.45 0.70 £0.58 | 0.739*
p value 0.017" 0.014"

a: Mann-Whitney u test, b: Wilcoxon test, p<0.05
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Table 4.5. Intra- and inter-group comparisons of KT, PD, and VR of the surgical area

(4 teeth) at baseline and after 6 months

Test Group | Control Group | p Value
Mean+SD Mean+SD
KT Baseline 2.05£0.56 1.73 £ 0.71 0.262%
6 months 4.79 £0.82 5.00 £0.60 0.514%
Change 2.73+0.85 3.26 +£0.40 0.081?
p value 0.000° 0.000°
VR Baseline 0.72£0.53 0.87 £0.44 0.489%
6 months 0.63 £0.49 0.68 £ 0.42 0.847°¢
Change 0.09£0.14 0.19 £ 0.11 0.034¢
p value 0.034" 0.000°
PD Baseline 1.20 £0.33 1.19+£0.32 0.936°
6 months 0.90 £ 0.32 0.95+£0.22 0.705%
Change 0,29+0,18 0,23+0,13 0,438°¢
p value 0.000" 0.007°

a: two sampled independent t test c: Mann-Whitney-u test, b: dependent samples t-test *p

<0.05
4.5. The Vertical Height and Graft Surface Area Parameters

The vertical height and total surface area of the graft are shown in Table 4.5. The intra-
group multiple comparison of the vertical graft height and the total graft surface area

parameters for both groups through the measurement times of baseline, 1%, 3" and 6™
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months revealed a statistically significant reduction (p<0.05). When the significance of
pairwise differences for multiple comparisons were tested, there were significant
differences in all time measurements (1, 3, 6 month) compared to baseline values for the

two graft parameters in both groups (p<0.05).

The inter-group comparison of the vertical graft height and the total surface area values

at the sequential measurement time points revealed no statistical differences (p<0.05).

Table 4.6. Mean + standard deviation of vertical graft height and total graft area values

at baseline and at 1% ,3" and 6™ months.

Test Group Control Group p
value
Baseline 8.00 8.00
Vertical i
graft 1 Month 6.19 +£0.90 6.23 +0.55 0.748
height | 3 Months 6.17 £1.04 6.26 + 0.61 0.818°
(mm)
6 Months 5.91 +0.94 6.51 +0.60 0.091°
p value 0.000¢ 0.000¢
Baseline 98.00 98.00
Total -
graft 1 Month 72.96 +22.15 81.46 £9.80 1.000
surface | 3 Months 72.26 +23.23 83.36 +13.19 0.184*
area
(mm?) 6 Months 73.36 +21.37 82.67+7.92 0.519°
p value 0.001°¢ 0.001¢

a: two sampled independent t test, b: Mann-Whitney u test, ¢: Friedman test d: ANOVA
test, p < 0.05

4.6. Patient centered outcomes

The patient-based VAS evaluation for post-operative pain and discomfort is shown in
Table 4.6. No statistically significant differences were observed between the two groups

at any time point.
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Table 4.7. VAS score evaluation in the test and control groups

Test Group Control Group p value

Day 0 4.00 +2.89 5.00 +£2.09 0.365°

Day 1 2.45+2.62 4.54 £2.06 0.051°

VAS Day 2 2.27+2.53 2.72+1.19 0.300°
(0-10) Day 3 1.09+ 1.57 218+ 1.72 0.171°
Day 4 1.00 £ 1.54 1.81 £1.40 0.217°

Day 5 0.72 + 1.34 1.00 + 1.94 0.949°

Day 6 0.18 +0.60 0.54 +0.93 0.478°

a: two independent samples t-test, b: Mann-Whitney u test, p< 0.05

4.7. Operative Time

The mean operative time in the control group was found significantly higher than the test

group (p<0.05).

Table 4.8. Operative times of the test and control groups

Test Group Control Group | p Value
Mean+SD Mean+SD
Operative time (h:m:s) 0:20:23 £ 0:02:08 | 0:26:15 £ 0:05:21 0.005

Two independent samples t test, p < 0.05
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5. DISCUSSION and CONCLUSION

This randomized, controlled clinical study aimed to evaluate and compare the
clinical and dimensional changes of FGGs, stabilized by using cyanoacrylate tissue
adhesive versus 5/0 propylene sutures. No significant differences were observed
regarding vertical graft height and total graft surface area changes. However, both groups
showed significant clinical improvements. For the FGGs stabilized with sutures, the
reduction in VR was significantly better at six months, whereas operation time was
shorter with tissue adhesive application.

KT is of critical clinical importance since it resists mechanical, bacterial and
surgical trauma, provides post-op wound integrity, prevents soft tissue recession, enables
esthetic tissue manipulation, promotes creeping attachment, preserves papilla and eases
oral hygiene procedures, eliminates muscle and frenum pull (99). However, controversial
findings have been reported about the ideal KT zone and its effects on sustaining
periodontal health (21-31). Although many studies have shown that patients with
insufficient KT may maintain periodontal health in the presence of optimal oral hygiene
(4, 25, 195, 196), thin gingival biotype may be less preservative in the presence of
inflammation and recession. A recent systematic review (31) concluded that in cases of
inadequate oral hygiene or the necessity of a sub-gingival restoration, a minimum of 2
mm KT is crucial. Thus, mucogingival therapy for soft tissue augmentation may be
required according to the individual needs of the patients (197).

In this study, gingivitis patients presenting <1 mm attached gingiva and/or Miller
type I gingival recession <2 mm on at least 1 to 4 lower anterior teeth are selected to
widen the KT zone by using FGG surgical procedure as the gold standard method (27,
31, 36, 37). Involvement of 4 teeth as the length of surgical area is taken as a standard for
the experimental design, no matter the teeth with muco-gingival problem vary between 1
to 4 in number. The mean KT width, measured on the whole surgical area, was found
1.73 £0.71 mm in the control and 2.05 + 0.56 in the test groups which seem initially high
or sufficient. However, the perception of high mean KT values are associated with
averaging the baseline KT measurements taken at the mid-buccal point of each four
involved teeth at the surgical area with and without muco-gingival problem for
standardization purposes.

Although FGG procedure is the most predictive and successful surgical technique
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for the treatment of insufficient KT, it is inevitable for this technique to present some
disadvantages such as 2 separate surgical sites and the palatal connective tissue left to
secondary healing which in return cause postoperative patient discomfort, requirement of
delicate postoperative care for the final graft success, and possible dimensional changes
of transferred graft due to multiple doctor and patient factors. Graft stabilization is one of
the most important factors for the successful treatment outcomes. As the conventional
technique with sutures has been used in the stabilization of the graft for years, only a
limited number of studies evaluated the alternative tissue adhesives in the literature (109,
115, 116, 118).

Tissue adhesives come up as a simple, practical, handy, quick to use and cheap
material to fix and stabilize the soft tissues without causing any possible tissue trauma
and graft displacement. No adverse effects or allergic reactions were seen in the previous
studies supporting that butyl-cyanoacrylate is a safe material to be used on human tissues
(109, 115, 116, 118, 198). In this study, butyl-cyanoacrylate tissue adhesive was used as
an alternative procedure for FGG stabilization with sutures.

Owing to the fact that dimensional changes may be associated with FGG
stabilization (52), all other possible factors that enhance graft shrinkage were eliminated
as much as possible in this study to single out the effects of two stabilization techniques
on graft shrinkage. Besides the dimensional changes, clinical periodontal parameters were
further evaluated. There is paucity of information in the literature to conclude whether
cyanoacrylate tissue adhesives can replace suturing techniques or prevent/reduce the graft
shrinkage. Thus, we aimed to contribute to the literature by comparing tissue adhesives
and conventional sutures in graft stabilization through the evaluation of parameters for
dimensional changes of the graft as well as clinical healing on the recipient site.

No significant differences were detected between the groups regarding initial KT,
PD and VR mean values at the surgical area involving four teeth at the mandibular
anterior area. Also, no significant differences were found regarding initial clinical
periodontal parameters of FMPS, FMBS and FMPD values (p>0.05).

Graft healing following the operation was unproblematic for both groups. In the
intra-group comparisons, statistically significant improvements were observed for both
groups regarding FMPS, FMBS, FMPD, KT, PD and VR at six months (p<0.05). In the
test and control groups, mean PD reduction was 0.2940.18 mm and 0.23%0.13,
respectively. KT change was both evaluated as a mean value of four involved teeth at the

surgical area on a patient level as well as of individual teeth presenting the muco-gingival
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defect. Individual teeth KT change was detected as 5.21 + 1.48 and 5.25 + 1.33 for test
and control groups, respectively. Mean KT gain of the teeth at the surgical area was
2.7340.85 mm and 3.26+0.40 mm in the test and control groups, respectively. No
statistically significant difference was found between the groups regarding PD and KT
changes (p>0.05). Better oral hygiene scores were obtained in both groups during the
follow-up time compared to baseline, confirming the maintenance of an optimal level of
oral hygiene to exclude any negative effects of microbial dental plaque biofilm on
healing. The presence of better oral hygiene could be due to the increase in KT zone
improving oral hygiene level supported by the literature (24-25) or to the motivational
effect of being under periodontal treatment in an experimental study. Giimiis et al. (118)
in their study evaluated the KT width, measured as the distance between gingival margin
and bottom edge of transplanted graft, immediately after the FGG operation, at 1, 3 and
6 months as 5.5+0.44 mm, 4.92+0.59 mm, 4.76+0.62 mm, 4.77+0.77 mm in the test and
5.66 £ 1.00 mm, 4.74 +£0.89 mm, 4.68+1.01mm, 4.55+1.01 mm in the control groups,
respectively. KT decrease between immediate post-op and 6 months was 0.79 +0.58 mm
and 1.12+0.93 mm for test and control groups, respectively. Researchers did not take the
initial KT values into consideration as baseline. This is different from our methodology
and the difference in methodology explains the statistically significant “KT decrease”
instead of “increase” within both groups at each evaluation period compared to the
immediate post-op measurements (p<0.05), since the measurements include the vertical
graft shrinkage values added onto the previous width of KT before the surgery. There is
no way for direct comparison of our results with this study. AlJasser et al. (116) evaluated
KT change with the same methodology. KT values for test and control groups were made
immediately after the operation, at days 15, 30, 60, 90, 120 as 3.14 £ 1.04 mm, 3.14 +
1.04 mm, 3.14 £ 1.04 mm, 3.14 £ 1.04 mm, 3.09 + 1.02 mm, 3.09 £ 1.02 mm and 3.14 +
1.04 mm, 3.14 £ 1.04 mm, 3.14 £ 1.04 mm, 3.14 £ 1.04 mm, 3.09 + 1.02 mm, 3.09 £ 1.02
mm, respectively. Results were comparable in both groups and no statistically significant
difference was observed between groups regarding any period. With similar approach as
in our study, Goel et al. evaluated the KT value at baseline and after six months and
reported the KT gain as 0.91+0.46 mm, 1.37+£0.43 mm in the test and control groups,
respectively. In inter-group comparison, no statistical difference was found consistent
with our findings (p>0.05). However, no details in the materials and methods regarding

the initial KT values or the graft dimensions were given in the study to enable the
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comparison of our results or the introduction of any comments on the low amounts of KT
gain obtained.

In the present study, the main purpose of the FGG application was to increase the
KT zone without any root coverage intention. However, as a matter of fact VR decrease
was seen in both groups (p<0.05). Mean VR decrease covering the teeth on surgical area
was found 0.09 + 0.14 in the test group stabilized with tissue adhesive and 0.19 £ 0.11
mm in the control group revealing a statistically significant difference in favor of the
control group where the FGG was stabilized using conventional sutures (p<0.05).
Improved oral hygiene together with augmented KT may affect so-called ‘creeping
attachment’ leading to decrease in mean VR height at six months(20)(46)(64). However,
VR decrease in individual teeth covering the teeth presenting either recession or
insufficient amount of KT was detected as 0.6 + 0.45 and 0.7 + 0.58 in the test and control
groups without a significant difference. The loss of significance may be due to the total
number of teeth taken together as teeth with mucogingival defects, not only the
recessions. Glimiis et al. (118), also reported a significant difference in mean values of
maximum 2 involved teeth (with severe gingival recessions or inadequate KT) between
the groups regarding intra-group VR changes between baseline and six months. VR was
also evaluated in the study by Goel et al., presenting decreases of 2.04 + 0.49 mm and
2.91 £ 0.84 mm in the test and control groups including only teeth (the number of
involved teeth was not given) with severe recessions at the surgical area, respectively.
Researchers declared that although no significant difference was found between the
groups, recession decrease was found higher in the control group (p<0.05). Better
improvements may also be explained by the mechanical stabilization in the control group
compared to the chemical stabilization in the test group in which some unexplained soft
tissue interactions may be expected. However, in contrast to these findings favoring
sutures, Barbosa et al. (109) reported no statistical difference in their study between any
measurement time points.

In our study, according to our inclusion criteria of involving four teeth at the
mandibular anterior surgical area, graft dimensions were standardized to approximately
13 mm x 8 mm as the length and height. This initial standardization led us to make a safe
comparison between the groups as much as possible. An inadequate KT zone is mostly
seen in the anterior mandibular region with or without gingival recession, and the

mandibular anterior region is the easiest area to obtain proportional clinical photographs
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appropriate for software analysis.

FGG shrinkage is a well-known phenomenon in the postoperative period, which
is calculated as the difference of total graft surface area between measurement time
points. In the literature, the total graft surface area is evaluated using a periodontal probe
and caliper (193). Recently, a software program, computing the pixel amount of the
marked graft area(118) is in use. This evaluation technique is sensitive and used only in
one of the previous study (118). Unlike most of the previous studies in the literature (4,
5, 6, 27), we also used the software program in our study instead of multiplying the length
and height of the graft dimensions. In the present study, the total graft surface area was
expected to be 104 mm? with 13 x 8 mm dimensions. Giimiis et al. (118) harvested 5 x 10
mm sized graft and the software predicted 45 mm? of surface area instead of 50 mm?
(118). Similarly, in our study, the program calculated the initial total graft surface area as
98 mm?. The total graft surface area values and the percentages of the test and control
groups at baseline, 1, 3 and 6 months were 98 mm? (100%), 72.96 + 22.15mm? (74,44%),
72.26 £ 23.23 mm?(73,73%), 73.36 £ 21.37 mm? (74.85%) and 98 mm? (100%), 81.46 +
9.80 mm? (83.12%), 83.36 + 13.19 mm? (85,06%), 82.67 + 7.92 mm* (84.30%),
respectively. In our study, intra-group sequential measurements showed statistically
significant differences (p<0.05) in every time point compared to baseline, compatible
with the previous studies in the literature as expected (4, 6, 44, 100-120, 129). Inter-group
comparisons showed no statistically significant differences in terms of dimensional
parameters of total graft surface area (p>0.05). Similarly, Barbosa et al. (109) reported
that there was no statistically significant difference regarding percentages between
cyanoacrylate tissue adhesives and sutures at any time point (p>0.05). In their study,
comparisons were made on the measurements performed by a periodontal probe at
baseline, on days 15, 30, 45, 90 and results were detected as (70.9% vs 67.4%), (60.9%
vs 59.0%), (54.5% vs 57.1%) and (54.5% vs 57.1%) in cyanoacrylate and suture groups,
respectively. AlJasser et al. (116) revealed no statistically significant differences in their
split-mouth study in terms of total graft surface area difference as shrinkage (p<0.05).
Shrinkage was reported at days 15, 30, 60, 90, 120 as 0%, 12.5%, 20.8%, 30.5%, 36%
and 0%, 25%, 25%, 26.5%, 28% in test and control groups, respectively. On the other
hand, Gilimiis et al. (118) compared cyanoacrylate and conventional suture groups at
baseline, 1, 3, 6-months intervals and reported total graft surface area results as 45.83 +

8.76 mm? (100%), 41.71 % 8.76 mm? (89.80%), 39.18 % 9.02 mm? (84.80%), 37.57 + 8.56
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mm? (81.47%) and 45.38 + 11.38 mm? (100%), 34.87 + 7.26 mm? (76.84%), 32.81 + 7.56
mm? (73.28%), 30.28 +7.28 mm’ (67.50%) in cyanoacrylate and conventional suture
groups, respectively. In contrast to our study, their cyanoacrylate group showed
significantly less shrinkage than the control (p<0.05). Barbosa et al. (109) and our studies
revealed parallel findings of no significant differences at any time points between the two
groups, summarized as 54% vs 26% in the cyanoacrylate group and 57% vs 16% in the
conventional suture groups, respectively. However, simple sutures were used in our study
to stabilize the graft whereas Barbosa et al. (109) used mucoperiosteal sling sutures which
were claimed to be less traumatic to the transplanted tissue. Moreover, a software program
was used to assess the total graft surface area in our study as well as the intra subject
calibration for the investigator who determines the graft borders before conducting
software analysis, while Barbosa et al. (109) used only a periodontal probe for two
dimensional assessment. The differences in percentages may further be due to our
procedural special care before, during and after the FGG operation to eliminate the other
possible factors enabling the shrinkage amounts. AlJasser et al. (116) also used a
periodontal probe to assess graft dimensions. FGG shrinkage is expected to mostly occur
during the postoperative 1 month (110)(129)(24); however, AlJasser et al. (116) stated a
shrinkage percentage of 0% at day 15 for both groups complicating their results and
assessment technique that were contrary to the literature. Giimiis et al. (118) reported a
statistically significant result in favor of the test group, which is inconsistent with the
findings of our study. This discrepancy may be due to many technical and methodological
factors, such as the obvious differences in the determination of graft borders without
calibration directly reflected to the evaluation of the software results, the long/short
duration of the operation time reflected to the shrinkage amounts as well as the sample
size. In our study when the patient-based data was further investigated, the presence of
an exceptionally greater shrinkage (=80%) in 2 of the patients in the test group may be
reflected to the higher mean percent changes of the total graft surface area compared to
the controls, which is certainly a matter of sample size limitation.

Vertical graft height was also evaluated besides total graft surface area taken as
the primary outcome in this study due to its direct reflection to the total KT gain which is
the most important clinical end point of the FGG surgery. Given the dimensional changes
that occurred in vertical graft height assessed digitally on the standardized photographs,
values of test and control groups were recorded at baseline, 1, 3 and 6 months as 8 mm

(100%), 6.19 £ 0.90 mm (77.37%), 6.17 £ 1.04 mm (77.12%), 5.91 + 0.94 mm (73.80%)
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and 8 mm (100%), 6.23 + 0.55 mm (77.87%), 6.26 = 0.61 mm (78.25%), 6.51 + 0.60 mm
(81.37%), respectively. In the vertical graft height, the parameters for both groups through
the measurement times of baseline, 1%, 3 and 6" months revealed a statistically
significant reduction (p<0.05). The inter-group comparison of the vertical graft height at
the sequential measurement time points revealed no statistical difference (p>0.05).
Although there was no statistically significant difference, the change was found in favor
of the control group measured as 18.63% vs 26.2% reduction in the test group. Barbosa
et al. (109) also evaluated the vertical graft height parameter at day 0, 15, 30, 45 and 90
as6.5+0.6 mm, 5.0+09mm,4.4+£09mm,4.1+1.0mm,4.1+1.0mmand6.3+0.9
mm, 4.3 £ 0.6 mm, 3.9 £ 0.7 mm, 3.7 £ 0.6 mm, 3.7 £ 0.6 mm in the test and control
groups (36.93% vs 41.30), respectively. These findings revealed no statistically
significant difference regarding inter-group changes at any time point, while intra-group
comparisons showed a statistically significant difference at every time point compared to
baseline (p<0.05). We should note that there was no evaluation for the VH changes in the
study by Gilimiis et al. (118).

Evaluation of the patient-based VAS scores for postoperative pain and discomfort
did not show statistically significant differences between the groups at any measurement
time points. The mean VAS values of day 0 to day 6 were detected as 4.00 £ 2.89, 2.45
+2.62,2.27 £2.53,1.09 £1.57, 1.00 £ 1.54, 0.72 £ 1.34, 0.18 £ 0.60 and 5.00 + 2.09,
4.54 £2.06, 2.72 £ 1.19, 2.18 £ 1.72, 1.81 £ 1.40, 1.00 + 1.94, 0.54 £ 0.93 in test and
control groups, respectively (p>0.05). Gimiis et al. (118) also evaluated the VAS
parameter in their study and the test group showed statistically significantly better results
during the first five days (p<0.05). Intheir study, researchers applied periodontal dressing
on the surgical area after the operation in both groups. On the other hand, AlJasser et al.
(116) also reported statistically better results in favor of the test group regarding VAS
parameters on postoperative discomfort. In their study, there was a statistically significant
difference between days two and six in favor of the test group (p<0.05). In our study,
there was no significant differences between the patient perception. VAS parameter for
discomfort is a patient-related variable related to the differences in individual perception
as well as in analgesic and antibiotic administration leading to controversial results
between the available studies (116, 118). Leaving the preference of analgesic
consumption to the patient as in Giimiis et al. study (118), will certainly jeopardize the

VAS score evaluation for patient perception. No analgesics and antibiotics were used in
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our study to obtain a more reliable comparison between the groups.

Given the operative time parameters, the control group requiring sutures had
significantly higher duration than the test group as expected (p<0.05). The operation time
parameter was detected as 20.23 £ 2.08 min and 26.15 £ 5.21 min for the test and control
groups, respectively. Similarly, Giimiis et al. (118) reported the operative time as 26.87
+2.13 min and 37.33 £+ 2.13 min in the test and control groups, respectively (p<0.05) and
the test group ended up with less graft shrinkage. The consistent findings obtained in both
studies confirm the information in the previous studies in the literature that the use of
cyanoacrylate naturally shortens the operative time (154, 155, 168, 169, 174)

Within the limits of this study, performed with great care for the elimination of
documented factors effecting the graft shrinkage to single out the effects of two
stabilization techniques, butyl-cyanoacrylate tissue adhesives may be considered as an
alternative to conventional suturing for stabilization of the FGGs based on the current

findings of similar dimensional changes and clinical improvements in both approaches.
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| KLINIK ARASTIRMALAR ETIK KURULU
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1.C. YEDITEPE

tniversites | BILGILENDIRILMIS GONULLU OLUR FORMU

|

Hastanin veya yerine onam verecek | Terciiman gerektiyse;
kiginin okuma, anlama, konusma, dil | Tercimanin adi
sorunu mevcut mu? Imza

Evet 0O Haywr OJ Tarih
Cevabimz EVET ise Hasta [igkiler

| Sorumiusu ke iletigim kurunuz.

Sayin Hastamiz,
= Bu belge bigilendirime ve aydinlabimmg onam haklanmzdan yararanabilmenizi

amaciamaktadir,

Size gerceldestirilebilecek kiinik arastimalar amach ginsimler konusunda, tim
segenekler ile bu girgimiern yarar ve muhtemel zararian konusunda anlayabileceginiz
gakilde bilgi alma hakkimz ve bir kopyasim isteme hakkiniz vardir.

Yasal ve tibbi zorunluluk tagiyan durumlar diginda bilgilendirmeyi reddedebilirsiniz.
Yazih bildirmek kosulu ile bilgi almama veya yerinize glvendiginiz bir kimsenin
bilgilendiriimesini talep etme hakkina sahipsiniz.

klinik arastirmalara katihm konusunda bilgilendirildikten sonra bunu kabul edebilirsiniz.
YYa da karar verebilmek icin uygun zaman talep edebilirsiniz.

Hayatiniz veya hayati organlanniz tehlikede olmadifi siirece onamimizi (yazili talep
etme kosulu ile) dilediginiz zaman geri alabilir ya da tinceden kabul etmediginiz
herhangl bir tanitedavi amagh girigimi tekrar talep edebilirsiniz.

Hastanemizde verilen hizmetieri Hastane Tarubm Brosiriinden edinebilirsiniz. Aynca
Hastanemiz personeli hakkinda hitp:
daha detayli bilgilere ulagabilirsiniz,
Burada belirtilenlerden bagka sorulanniz varsa bunlan yanitlamak gérevimizdir.
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TANIMLAMA,

Aragtirmanin Adi / Protokol numarasi

Keratinize doku yetersizlijinde uygulanan serbest diseti grefilerinde cyanoacrilate
kullamminin greft bagansina etkisi

Aragtirma Konusu

Alt gene 6n bolgede bulunan keratinize doku yetersizliklerinin serbest digeti greftlesi ile
tedavisinde verici bdlgeden alinan dokunun ahci b&igeye dikis veya cyanocacrilate denilen
doku adezivi ile shﬁmﬂmhinmmmm

Aragtirmaya Katilimei Sayisi
40

Bu aragtirmanin

Amaci

Keratinize doku yelersiziijinin tedavisinde kullamlan ‘Serbest Digeti Grefti' protokollnde
cyanoacrilate denilen doku yapigincilanmin dikis uygulamasiyla yapilan klasik ySnteme
gire faydalann degerlendirmek

Siresi
6ay

Izlenecek Yéntem / Yéntemler

Hastalara kendi agizlannda Modifiye Bass fircalama yontemi, dis ipi ve/veya araylz firgasi
kullarum anlatilacaktir, Ginde 2 kez diglerini bu teknige gére firgalamalan ve firgalamay
takiben arayliz temizligi yapmalan istenecektir.

Afiz ici fotograflan gekilecektir. Tom adizdan klinik digimier alinacaktir. lzlenecek cerrahi
protokol &ncesi afiz saghgin sajlamak igin Baglangig Periodontal tedavi uygulanacaktir. 1
hafta sonra kontrole cadiniacak ve yeteri dizeyde afiz hijyenini sajlayabilen hastalar
galigmaya dahil edilecektir,

Kiinik élgmler yapilan her iki gruptaki hastalar ameliyattan Gnce greft genighginin
stabilizasyonunun sajlanmasi igin (st ¢eneye hazirlanacak olan gerisine 0.7 cm gapinda
ortodontik tel yerlestirilmis SX digli plak yapilacaktir. lzlenecek cemahi protokol kapah zarf
teknigine gére yapilacak olup ameliyat ginii belidenecektir ve hastalar 20 kigilik 2 gruba
ayrilacaktir. Test grubunda damaktan elde edilen keratinize digeti doku yapigtincisiyla
stabilize edilirken, kontrol grubunda geleneksel yontem olan dikis ile stabilizasyon
sadlanacaktir.

Aragtrma Sonunda Beklenen Fayda
Keratinize doku miktannda artis

214 BASH P.D5-F 04 Rev 2, 16.04.2014
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KLINIK ARASTIRMALAR ETIK KURULU
BILGILENDIRILMI$ GONULLU OLUR FORMU

Alternatif Tedavi Veya Girigimler

Hayvansal kaynakli materyal ile keratinize doku elde edilmesi

Aragtirma Sirasinda Karsilagilabilecek;

Riskleri
a) Greft bagansizhg
b)
c)
d)
)
f
a9)

Rahatsizliklar

a) Operasyon sonrasi agn
b) Kanama

c)

d)

e)

f)

a)

Risk / rahatsizhk durumlannda yapiimas: gerekenler
Asagida iletigim bilgileri verilen aragtirmaciya ulagmak

Asadidaki 6zel durumlara ait katthmei var mi?

EVET" | HAYIR
 Gocuk N |
Mahkum
 Gebe
Mental yetersizlik
Sosyoekonomik egitim olarak yetersiz I

*mmmmm.mmwmzhmdmummnwmwmm
yonOnden aragtirmadan dofrudan fayda saflanscafy umuluyor ve arastrma gonllil saghd agisndan
Gngarlebilir ciddi bir risk tagimiyor ise, usullne uygun br gekilde alinmig bilglendmimig gonllll olur formu ile
biriikte ilgili etk kurulun onay ve Bakanhk izni alnmak suretiyle aragtirmaya izin verilabilic

ONAM (RIZA)

3/4

BASH P.OE-F.04 Rev 2, 16.04.2014

72



KLINIK ARASTIRMALAR ETIK KURULU

T.C. YEDITEPE

tviverstresi | BILGILENDIRILMIS GONULLU OLUR FORMU

Bilgilendiriirmig Génllld Olur Formundaki thm agiklamalan okudum. Bana, yukanda konusu
ve amaci belirtilen araghrma lle ligii yanh ve sozll agiklama agajida adi belirtiien hekim
tarafindan yapild Aragtrmaya génilli olarak katildi§im, istedifjim zaman gerekoell veya
perekpesiz olarak arasbrmadan aynlabilecedimi ve kendi istedime bakilmaksizin
aragtrmaci tarafindan araghrma disi birakilabilecedimi biliyorum. Bu durumda hastanenin
pahgma dizeni ve hastalara wverilen bakimda aksakhk olmayacad) konusunda
herhangi bir baski clmaksizin bu cahgmaya katidigimi beyan ederim. Bu bilimsel
galigmanin devami esnasindaki slrecle ilgii olarak aynca eklenen calisma protokoll ile
bilgilendirildim.

S0z konusu aragtrmaya, hicbir bask ve zorlama olmaksizin kendi nzamla katimay kabul
ediyorum.

Gonullontn Adi / Soyad / Imzasi / Tarih

Agikiamalan Yapan Kiginin Adi / Soyadi / Imzasi / Tarh
Gerekiyorsa Olur Iglemine Tanik Olan Kiginin Adi / Soyad) / Imzas: / Tarih

Gerekiyorsa Yasal Temsilcinin Adi / Soyad | Imzasi / Tarih

24 Saat ulagilabilir iletisim bilgiler

Bilgilendirilmis Gondlld Onam Formu asgari olarak yukanida belirtilen bagliklan icermelidir.

al4 BASH.P.06-F 04 Rev 2, 16.04 2014
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T.C.
SAGLIK BAKANLIGI
Tarkiye llag ve Tibbi Cihar Kurumu

NORMAL

Sayi  : 68869993-511 06-E.62839 10.03.2020
Konu : 2019-215(0nay)

Saym Prof. Dr. Bahar EREN KURU

Mgi 04032020 taribli ve E.1 19481 sayils bagvurun.

Sorumiu arastimacis oldufiunuy, agafdaki tablods bilgileri werilen ilgi kfinik
aragurma bagvuru dosyvasi ve belgeler; arasurmamin gerckee, amag, yaklagim ve ydntemleri
dikkate alnarsk 06.09.2014 tarihli ve 29111 sayih Resmi Gazete “de yaymlanan Tibbi Cihaz
Klinik Arastwmalan Yonetmeligi gerefiince incelenmis olup Uzmanhk Terleri velveya
Aksdemik Amach Yapilacak Tibbi Cihaz Klinik Arsstirmalan Bayvers Formunda
belirtilen merkerde aragtrmanin baglamasi uygun bulunmugtur.

Serbest Digeti Greflerinde Cynnoacry late
Amgam———— Kullansmnm Greft Baganisna Exkisi
) Yeditepe Universitesi Dig Hekimlifi Fakilesi
Koundlioste Mackes Dig Hastanesi Periodontoloji Anabilim Dals
Koordinatir / Sorumlu Arastrmac Prof, Dr. Bshar EREN KURU
Prutokol tarihi / versiyon no 29.01.2020 V: 2.0
"BGOF tarihi / versiyon no 29.01.2020 V: 2,0
ORF tarihi / versiyon no 29.01.2020 V: 2.0
Aragtirma Broglir tarihi / versiyon no -
Proge Y rtitlciisd "

Bu kepsamda yukanda ayrintilan verilen calisma ile ilgili olark;

* Amgtwmamn baglamamas, iptali veya soslandinlmas: halinde tarfimiza bilgi
verilmesi,

» Armgtwma siresince ortaya gikan advers olaylann/etkilerin tarafimiza bildirilmesi,
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T.C.
SAGLIK BAKANLIGI
Tirkiye llag ve Tibbi Cihaz Kurumu

e

%m}hhnhnll&wmmmlnﬁlﬂwiuh:ﬂlw“
igili mevauata uygun olarak yiirdedlmesi,

* Angtrmada kullamlan her tirld arssrma GrinGndn ve Grinlerin kullanimasmna
mwmmihmmwitwmmwum
glindlitden herhangi bir Doret talep edilmemesi,

*  Arglimaya at yilbk bildirim formunen dizenli olarak Kurumumuza ginderilmesi,

* Sorumlu amgtrmaci olarak yammuzn bir Srneflinin ilgili etik kuruls iletilmesi
hususlaninda bilgilerinizi ve geregini rica ederim.
Dr. Asim HOCAOGLU

Kurum Bagkan a.
Damire Ragkan
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“Rerbest Grefilerinde Kullanmmmin Grefl
Aragtirmanm Agk Adi B *I:H" Comanmylln
VARSA ARASTIRMANIN PROTOKOL KODU
Belge Ad Tarihi ;"*"" Dili
ARASTRMA FROTORIRD ammm |1 Totge (8 bgiloee[]  Diger)
i W e 3 Torige (3] lgitiece) Diger[] |
OLOU RAPOR FORMY 201300 : Toskge (3 begitizee D) Diger [
a1
Tuskge (]  boghlisce[]  Diger[]
= Toige [ lnglisse[]  Digw[) |
Agiklama

Iing ve Biyolojik Orlinlerin Klink Arsptirmalan Hakkmda Yonetmelik kapsaminds yer slan

aragtsrmalarfcaligmalar icin Thrkdye llag ve Tibbi Cihae Kurumu®ndan izin almmas gerckmektedir
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Personal Informations

8. CURRICULUM VITAE

First Name Kiibra

Last Name Burcu Yildirim

Birth Place

Date of Birth

Nation

Identity Number

dress

|
C
D A |

Phone Number

Educational Background

Degree Science tl\il(?rllne of the Founda- Graduation Year
Doctorate Periodontology Yeditepe University 2022

Post Gradu-

ate

License Dentistry Istanbul University 2015

High School |- Pertevniyal High School 2010

Foreign Languages

The Point of Foreign Language

English

88 (YDS)

#If there are exams (KPDS, UDS, TOEFL; EELTS etc) that are achieved more than one,
all results should be written.

Business Experience (Rank back to past)

Duty Foundation Duration (Year - Year)
Computer Knowledge

Program Using Ability

Excell Program Very well

Word Program Very well

*Evaluate as very well, well, in-between, weak.
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