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ABSTRACT

0ZBOZDOGANLL, D (2021). Non-Surgical Treatment of Periodontitis Patients with
Different Mechanical Instruments: A Parallel Design Clinical Study. Yeditepe
University, Institute of Health Sciences Department of Periodontology, PhD thesis,
Istanbul.

Non-surgical periodontal treatment can be performed with many different tools such as
hand instruments, sonic/ultrasonic devices, air abrasives and lasers. There are no clinical
studies in the literature comparing the effects of four different instruments as titanium
nitride (TiN) -coated curette, ultrasonic device (UD) with a specifically designed tip,
Er:-YAG laser and stainless steel (SS) curette in one study with respect to the clinical
outcome measures on residual pockets in periodontitis patients under supportive
periodontal care (SPC) program. We aimed to evaluate the clinical effectiveness of four
different instruments for subgingival debridement in a randomized, controlled, parallel
design clinical trial during 6-month period. A total of 40 SPC patients diagnosed as Stage
Il or 111, Grade B periodontitis with probing pocket depths (PPD) of >5mm on minimum
3, maximum 8 teeth were included in the study. Patients were randomly divided into 4
groups. Full-mouth supragingival debridement was performed followed by subgingival
instrumentation with TiN-coated curette (TiN curette group) (n=10) or UD (UD group)
(n=10) or Er:YAG laser (Er:YAG group) (n=10) or SS curette (SS curette Group) (n=10).
Plague Index (PI), gingival Index (Gl), probing pocket depth (PPD) and bleeding on
probing (BoP) were evaluated at baseline and after 6 months. No statistically significant
differences were found between the groups at baseline and at 6 months in terms of clinical
measurements (p>0.05). All groups responded treatment with statistically significant
changes (p<0.05). Within the limits of this study, it can be concluded that residual pockets
between 5-7mm responded to all tested non-surgical periodontal treatment modalities and
reduced the need of further surgical interventions with the minimization of the surgical

area.

Keywords: subgingival debridement, supportive periodontal care, mechanical instruments
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OZET

OZBOZDOGANLI, D. (2021). Periodontitisli Hastalarda Baslangic Periodontal
Tedavide Kullamilan Farkli Araclarin Klinik Etkinliklerinin Degerlendirilmesi:
Kontrollii, Paralel Dizayn Klinik Calisma. Yeditepe Universitesi Saghk Bilimleri
Enstitiisii, Periodontoloji Anabilim Dali, Doktora Tezi, Istanbul.

Cerrahi olmayan periodontal tedavi kapsaminda sonik/ultrasonik cihazlar, air abrazyon
cihazlar1 ve lazerler gibi bir¢ok farkli aletler kullanilmaktadir. Literatiir incelendiginde,
periodontitis hastalarinda, destekleyici periodontal tedavi (DPT) sirasinda rezidiiel
ceplerde titanyum nitrit (TiN) kapli kiiret, u¢ kismi 6zel olarak dizayn edilmis ultrasonik
cihaz, Er:-YAG lazer ve paslanmaz c¢elik kiiret olmak tizere dort farkli aletin klinik
etkinligini karsilastiran herhangi bir ¢calisma bulunmamaktadir. Bu randomize, kontrolli,
paralel dizayn calismanin amaci subgingival olarak uygulanan bu dort farkli aletin
etkinliginin 6. aym sonunda klinik parametrelerle degerlendirilmesidir. Calismaya Evre Il
veya Ill, Derece B periodontitis tanis1 konan minimum 3, maksimum 8 diste cep derinligi
>5 mm olan toplam 40 DPT hastas1 dahil edilmistir. Hastalar rastgele 4 gruba ayrilmistir.
TUm ag1z supragingival debridmani takiben sadece ¢aligmaya dahil edilen dislere TiN kaplh
kiret (TiN kiret grubu) (n=10), ultrasonik cihaz (ultrasonik cihaz grubu) (n=10), Er:YAG
lazer (Er:-YAG lazer grubu) (n=10) veya paslanmaz celik kiret (paslanmaz celik kiret
grubu) (n=10) ile subgingival debridman uygulanmistir. Plak indeksi, gingival indeks, cep
derinligi ve sondalamada kanama degerlerini i¢eren klinik 6l¢iimler baslangic ve 6. ayda
degerlendirilmistir. Baslangic ve 6. ay klinik Ol¢iimler degerlendirildiginde gruplar
arasinda anlamli bir fark bulunmamaigstir (p>0.05). 6. ayin sonunda tiim gruplar tedaviye
istatistiksel olarak anlamli cevap vermistir (p<0.05). Bu caligmanin sinirlar1 dahilinde,
kullanilan alet fark etmeksizin, 5-7 mm arasindaki rezidiiel ceplerin, cerrahi olmayan
periodontal tedaviye yanit verdigi goriilmiis, cerrahi gereksinimin en aza indirildigi ve

cerrahi alani kiiciilttiigli sonucuna varilmaistir.

Anahtar Kelimeler: subgingival debridman, destekleyici periodontal tedavi, periodontal

aletler

Xiii



1. INTRODUCTION and PURPOSE

Periodontitis is dental plaque biofilm (DPB) induced chronic inflammatory disease,
which can cause progressive destruction of tooth-supporting tissues and eventually tooth loss
(1). Periodontal treatment aims to prevent disease progression, restore tissues and maintain
periodontal health (2). It starts with individually tailored oral-hygiene instructions (OHI),
motivation and non-surgical periodontal treatment which includes professional supragingival
debridement and subgingival debridement for probing pocket depth (PPD) >5 mm (2). Non-
surgical periodontal treatment aims resolution of inflammation with reduced PPD together
with the absence of bleeding on probing (BoP), elimination of etiological agents in order to
create a microbial shift towards a healthy periodontal microbiota, prevention of disease
progression and minimization of surgical area (34). With non-surgical periodontal treatment,
significant amount of periodontal disease can be reduced. However, periodontal pockets >5
mm which are defined as ‘residual’ pockets can remain even after non-surgical periodontal
treatment and they are potential risk factors for further disease progression and tooth loss
(2,5). During supportive periodontal care (SPC) program, the number of residual pockets can
increase and residual PPD can deepen (5).

There are various types of periodontal instruments and systems that are introduced
and continue to be introduced to increase the effectiveness of non-surgical periodontal
treatment, such as new hand instruments, ultrasonic devices (UD) with new technologies,
lasers and air abrasives. Stainless steel (SS) curettes are the most commonly used hand
instruments for many years and accepted as gold standard for debridement. Titanium nitride
(TiN) coated curettes are one of the promising hand instruments which claim long-term
performance without sharpening (6). There are also new developments for UDs. H3 tip is
one of the new gentle tips which is designed for subgingival debridement and aims to
minimize sensitivity and discomfort while enhancing the efficacy. Additionally, Er:-YAG
laser is one of the most promising and prominent lasers for removing DPB and calculus with
a tissue friendly mechanism (6). However, there is still no gold standard among those
instruments and to the best of our knowledge, there are no studies comparing various types

of instrumentations and brand-new instruments in a multi-armed clinical study.



The aim of the study is to investigate the clinical effectiveness of four different
instruments for subgingival debridement and total disease resolution outcomes in a
randomized, controlled, parallel design, examiner-blinded clinical trial during 6 months

follow-up period.



2. LITERATURE REVIEW

2.1. Non-surgical Treatment of Periodontitis

Periodontal diseases contain a broad range of inflammatory conditions which could
result in tooth loss by involvement of teeth and supporting structures (the gingiva, cement,
bone and periodontal ligament) (7). Ultimately, the primary goal of periodontal treatment is

to provide and maintain a healthy periodontium (8).

Periodontal disease initiation and propagation is through a dysbiosis of the
commensal oral microbiota (7). Since the role of microorganisms in periodontal disease
pathogenesis is well known, treatment objective primarily constitutes of decreasing the
amount of pathogenic microorganisms that are in contact with periodontal tissues. Therefore,
removal of dental plague mechanically is the basis and foundation stone of successful

periodontal treatment to lead the oral microflora compatible with health (9).

Non-surgical treatment has long been documented as a part of periodontal therapy
(8). However until mid-1980s non-surgical periodontal treatment was an additional therapy
and it was considered as mal-practice without periodontal surgery (10). Dr. John Riggs was
the pioneer who advanced the prophylaxis concept and reported his method of non-surgical
periodontal therapy in a paper in 1876 (11). However the Minnesota group was the one who
changed this paradigm with a study in 1981 (10). Pihlstrom et al.(12) published a randomised
controlled clinical study which compared surgical and non-surgical periodontal treatment
first time and demonstrated that up to PPD >6 mm there was no statistically significant
difference between surgical and non-surgical treatment. This result was substantiated with
many further studies and ever since, non-surgical treatment became an accepted and
important part of periodontal therapy (6). There are many studies that show the ability of
non-surgical periodontal treatment in regard to decrease in gingival index (Gl), BoP and PPD

which are the parameters to determine periodontal health.(413-15) According to a meta-



analysis, sites with initial 4-6 mm PPD have 1 mm or slightly more PPD reduction after non-

surgical treatment (16).

Considering the organisms notable resistance in DPB to anti-microbial agents and
host defence mechanisms, the reasonable first step would be their physical removal to control
DPB organisms. Fortunately, DPB differs from many other biofilms by being accessible for
physical removal in the oral cavity. This is why in periodontal therapy the most common
infection control measure is mainly based on reduction of supragingival and subgingival DPB

by mechanical disruption (17).

Non-surgical periodontal therapy aims to control the periodontal inflammation by
reducing the periodontopathogen microorganisms and their products (18). This is usually
achieved through a combination of assisting patients to perform effective oral hygiene (OH),
and mechanical debridement to remove supragingival and subgingival microbial deposits
(19). OH is the backbone of the successful periodontal treatment and lack of self-oral hygiene
can worsen the outcome of the treatment (2). Cercek et al.(15) showed 25% decrease in BoP
with only adequate OH. However, most of the patients’ self-performed OH is not adequate
and deteriorates over time. It can be concluded that without professional intervention, only
self-administered OH is not adequate to maintain periodontal health (20,21). Regular
professional mechanical debridement and OH reinforcement are prerequisite for long-term
stability of periodontium (22,23). Therefore, a patient centred approach is required for
periodontal therapy in patient education, motivation and sustained behaviour change, as well
as performing the most effective DPB removal methods from the marginal, sub-marginal and
interproximal areas of tooth and implants (24). However, besides OH, to maintain
periodontal health and preserve obtained active periodontal treatment outcomes, SPC is
prerequisite (10).

2.1.1. Supragingival and Subgingival Debridement

In 1950’s plaque accumulation or existence of calculus was associated with

periodontal disease progression. Therefore non-surgical therapy is considered as first step of



the periodontal treatment (8). The objective of the treatment is reduction of the bacterial load
mechanically and healthy alteration of the microbial flora composition. In turn of
microbiological changes, lowered inflammation levels and periodontal attachment levels
relative stability are expected (9,25).

Control of periodontitis with non-surgical therapy consists of supragingival and
subgingival debridement with combination of OH instruction (26). The supragingival
component of non-surgical periodontal treatment consists of meticulous removal of
supragingival plaque and calculus (2). Supragingival control of plaque depends both on
professional removal of calculus with DPB and self-performed OH measures (25).
Subgingival debridement concentrates on subgingival plaque and calculus, yet with limited
access and visibility (27). Subgingival debridement aims the disruption and/or removal of
DPB to reduce periodontal inflammation and obtain a root surface for the (re)attachment of

periodontal tissues that is biologically acceptable (28).

It is clear that without the removal of pre-existing DPB and calculus, OH cannot be
performed. Presence of calculus creates a retainer for DPB and this constitutes a barrier for
appropriate OH manoeuvres (2). Many studies indicate that supragingival debridement
enhances tooth-brushing effects and reduces gingival inflammation in patients who do not
perform good OH (29). Additional studies with 1 year follow-up, show the similar results
that self-performed OH in conjunction with professional supragingival plaque control results

in reduced plaque levels compared with baseline values (30,31).

Supragingival dental plaque provides the microorganisms to colonize in the
subgingival area and mature subgingival biofilms have immune-subversive and
proinflammatory roles, which may cause damage to the periodontium (32). A successful
periodontal therapy depends on mechanical disruption of the subgingival biofilm (33). Thus,
periodontal disease cannot be controlled only with supragingival plague removal, but also
with subgingival debridement (34). Elimination or adequate suppression of putative
periodontopathic microorganisms in subgingival plaque is virtually impossible for the patient
to achieve on their own (35). At sites with 3mm of PPD, removal of supragingival plaque

both professional and self-performed have an effect on subgingival microflora. However, in



the presence of 4mm or more PPD, bacterial load reduction is significantly achieved by
subgingival debridement (9). According to Heitz-Mayfield and Matuliene et al.(36,37),
subgingival debridement is recommended for residual pockets >5 mm, yet for PPD <4 mm
subgingival debridement is not recommended due to prevent attachment loss (38,39). Highly
organized subgingival DPB is difficult to reach, as it forms at the apical part of the
periodontal pocket with a close proximity to connective tissue and alveolar bone. Therefore,
control of the subgingival biofilm is crucial to prevent periodontal disease progression
(35,40). It is the cornerstone of non-surgical periodontal therapy as and it is considered as
gold standard (2).

2.2. Supportive Periodontal Care

Regularly attended SPC program is the keystone for long-term success of the
periodontal treatment and stability of the treatment outcomes (41). SPC (also known as
maintenance therapy, maintenance care or supportive periodontal treatment) starts once
treatment of periodontitis has been provided satisfactorily by keeping inflammation under

control and arresting the tooth supporting tissues destruction (19).

SPC is based on: (i) nature of periodontal diseases; (ii) patient’s inability to maintain
effective OH to preserve periodontal health; and (iii) dentist’s effort and willingness to
motivate the patient (41). SPC aims to prevent or minimize the disease occurrence and
recurrence (42). Patients with periodontitis history have higher risks for further episodes of
disease (19). With regular SPC, probability of reinfection and disease progression risk can
be reduced for people who have been treated for periodontitis earlier (19). SPC monitors
dentition and maintains tooth in function without persistent infection, excessive mobility or
pain for long term and reduces the risk for tooth loss (19). Success of SPC program for
maintaining periodontal health and preventing tooth loss for long term is well known and
supported with many studies (21,41-43). According to retrospective study of Becker et
al.(44) periodontal treatment could not be completely successfully without SPC. Lee et
al.(43), demonstrated tooth loss incidence was lower for patients who regularly attended
SPC. After 30-year follow-up, Axelsson et al.(45,46) also reported that regular SPC



decreased the risk for tooth loss and vice versa in case of SPC was neglected. Rosling et
al.(21) evaluated 225 subjects in SPC during 12 years and performed subgingival
debridement on >5 mm residual pockets with BoP. They concluded that the maintenance of
bone and attachment level could be reasonably stable after 12 years. According to
Chambrone et al.(47), there were only 1.8% of tooth loss during more than 10 years with the
well-attended maintenance care program. With compliant patients during 120 months, Kénig
et al.(48) demonstrated that with regular SPC, only 3% of teeth were lost and 66% of plaque
index (P1) ended up <30%. Besides, attending regular SPC program helps to diagnose and
treat other conditions and diseases located in oral cavity (49).

According to a position paper by the American Academy of Periodontology, at every
SPC visit, patient’s dental and medical histories should be updated. Extra- and intraoral soft
tissues and dental examination should be performed. Radiography needs to be reviewed and
most importantly patient’s OH performance in combination with periodontal evaluation
should be done (50). There are evidences which also propose to evaluate BoP at every visit
to decide the SPC intervals (51). Joss et al.(52) suggested that average percentage of BoP <
20% could be stated as healthy and the intervals could be prolonged. A standardized SPC
routine cannot be determined and individualized approaches are needed (53). SPC programs
should be regulated and improved according to each patient’s need to maintain health, yet to
prevent over treatment or neglect (49) and visit frequencies should be individualised due to
patient’s risk profile (10,53). The recommended SPC intervals start with 2 to 3 months and
prolong to 18 months (54). The visit frequencies can be kept, prolonged or shortened

according to the last visit (55).

Giving OHI is the first of SPC visits. To minimize periodontal disease progression
risk and to maintain periodontal health, good OH is required (53). In preventing the
deterioration of OH, as a part of SPC, motivating and reinforcing the patients can enhance
the outcome of the SPC (55). During 2 years with 3-month intervals, Angst et al.(56) repeated
OHI at every visit and reported that 25% of Pl was dropped to 15% at final visit. The
treatment plan can include supragingival debridement or subgingival debridement or



sometimes even both (49). Subgingival debridement may or may not be included in routine
SPC program. There is no scientific evidence on the additional value of routinely performed
subgingival debridement at SPC visits unless increased probing depth is present. Therefore,
in sites without increased probing depth subgingival debridement should be avoided.
Moreover, routine subgingival debridement during SPC, for shallow sites can cause
attachment loss (4,57). Self-performed DPB control in combination with frequently repeated
professional supragingival debridement have a substantial effect on disease progression (58).
OHI and supragingival debridement patient compliance during a 2-year period have showed
the efficacy of these treatments by effectively changing the subgingival microbiota amount
and composition (58). Gomes et al.(59) also supported that combination of OHI and
supragingival debridement have beneficial effect on subgingival biofilm. However, for
residual pockets, subgingival debridement can be a need during regular SPC (60). Petersilka
et al.(9) suggested that subgingival debridement of >4mm PPD was essential to prevent
disease recurrence (9) and Jenkins et al.(61) reported that >4mm PPD showed 10% of
attachment loss after 1 year with 2-month intervals when the only treatment modality was

supragingival debridement during SPC.

Susceptibility to periodontal disease and treatment response are difficult to predict.
Despite a successful periodontal treatment, sometimes periodontal pockets cannot be
transformed into a physiological pocket depth and residual pockets can remain with BoP
(55). Residual pockets are known as potential risk for pathogenic flora to repopulate to pre-
treatment levels and to disrupt the microbiological balance, so their existence affects the
stability of periodontal health. Successful periodontal treatment aims to achieve 4 mm or less
PPD (10) and according to Lang and Tonetti’s (62) periodontal risk assessment model
residual pockets designated as >5mm. Many studies advocate that residual PPDs >5mm are
more prone for further disease progression (36,37,57,63) and emphasize that further
attachment loss risk is increased by residual pockets (57). According to Petersilka et al.(9),
after periodontal treatment residual pockets which were more than 4 mm monitored and it
was demonstrated that the subgingival microbiota composition was similar with the pre-

treatment microbiota. Thus, to prevent the recurrence of the periodontal disease in the



residual pockets >5mm, subgingival debridement might be necessary with regular intervals
(64).

Nevertheless, recurrence of the periodontal disease cannot be completely prevented
even in meticulously controlled patient groups in which periodontal stability was maintained
for long time periods (21,65). Residual pockets after active periodontal therapy can still be a
risk factor for further disease progression. There are many treatment options for the
management of residual probing depths and non-surgical periodontal therapy can be one of
them (66).

2.3. Treatment Modalities with Different Instruments

One of periodontal therapy’s main goal is to decrease the DPB amount to a critical
level, aiming to achieve an equilibrium between the host defence and the residual
microorganism (67). Treatment modalities aim to control DPB and they are essential for the
treatment of periodontitis (68). Meticulous supragingival and subgingival debridement are
naturally difficult and time-consuming procedures (69). Success is highly determined by the
clinicians skill (4,33) and concentration for detailed instrumentation (70). For these reasons
clinicians and industry have been searching for instruments, which provide maximum

effectiveness (71).

At present, hand instruments and ultrasonics are still considered the instruments of
choice for subgingival debridement. Hand instruments favour their use with the good tactility
and manual control. However, they need re-sharpening and their use is time consuming.
Different tools are introduced to the market with the developing technology with the recent
scientific data to overcome the negative effects of conventional hand instruments and
classical ultrasonic tips on root surfaces. Additional to those instruments, lasers can be used

for subgingival debridement to remove biofilm in a less aggressive manner (6).



2.3.1. Stainless Steel Curette in Periodontal Treatment

In 10" century Cordova, Spain, Abu I-Qasim, who critically thought about dental
calculus and advocated that its presence played a serious role on ‘corruption’ of the gingiva.
He proposed a ‘professional’ cleaning of the teeth in several days and recommended to
perform it with a set of 14 scalers (72). It is strongly estimated that the history of hand scaling
instruments has been as long as a thousand year. However, an Egyptian hieroglyphics and
medical papyri show that, non-surgical periodontal therapy could be known more than a
thousand year and it could be common even 2000 years ago BC (72). Our ancient ancestors
did not know the existence of DPB (67). The bacterial aetiology of periodontal diseases has
been explored for over 100 years ago and today it is well known that bacteria in DPB are the
cause of periodontal diseases (73). Therefore, the main goal of periodontal treatment is to
decrease the quantity of bacterial plaque to the level until the equilibrium is provided between
the microorganisms and the host defence mechanism (67). This is the reason why periodontal

treatment is based on mechanical plaque removal (9).

Conventionally, supragingival and subgingival debridement have been performed
with hand instruments and for many years they have been nominated as the gold standard in
debridement performing (6). Hand instruments consist of a blade, a shank and a handle which
is the working part of the instrument. According to their blade design, hand instruments are
categorized as curettes, files, hoes and sickles. Curettes are the most common used
instruments amongst hand instruments. They can be used for both supragingival and
subgingival debridement while sickle and hoes are generally performed only in supragingival
debridement and rarely in subgingival debridement for shallow pockets (6). As for files, they
are used for stubborn deposits. They are performed by pushing or pulling the cutting or sharp
edge of the instrument towards the surface, thereby they can disrupt and dislodge the DPB

and calculus and remove the stains (9).

There are two types of curettes which are called Universal and Gracey curettes. These
two types of curettes are distinguished according to the area-specificity, the number of cutting

edges, the curve of the cutting edge and the angle of the face to the terminal shank (74).
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Universal curette’s blade has two cutting edges, a round toe and back. To acquire an
approximate 85° angle between the tooth and blade, the facial surface of the blade is tilted
toward the tooth (75). In the 1940’s Dr. Clayton Gracey, developed Gracey curettes with
Hugo Friedman. Despite Universal curettes, Gracey curette’s blade is offset at 70° and has

only one cutting edge (75).

The angulation between the tooth surface and the curettes cutting edge surface affects
the efficiency of debridement. The curette is held with a modified pen grasp and the blade is
inserted into the periodontal pocket. Blade’s face should be parallel to the root with light
contact. After periodontal pockets most apical part has been identified with the lower edge
of the blade, the instrument is turned into a proper working position, which is when the shank
is parallel to the long axis of the tooth. Then the blade should be moved through coronal
direction. To cover all sides of the root surfaces, strokes must be made in different directions.

Strokes should always start from an apical position and continue in a coronal direction (76).

For subgingival debridement, hand instruments are considered the treatment of choice
because they allow a good control over the instrument with a tactile sensation and creates a
smoother or less damaged surface (6,77). According to Badersten et al.(4), in comparing the
clinical effects of subgingival debridement with hand and ultrasonic instruments, it was
reported that there is no difference in terms of gingival recession (GR), clinical attachment
level (CAL) and PPD. Reviews of many studies showed the similar results with Badersten et
al. and concluded that in terms of efficacy there is no significant difference between hand
and ultrasonic instruments for removing subgingival deposits (78-81). However, treatment
with hand instruments can be time consuming and exhausting for both clinician and patient.
Badersten et al.(4) emphasized that the hand instrumentation took more time to achieve the
same clinical outcome with UD. Drisko et al.(82) reported the similar result and demonstrated
that debridement with hand instruments could take 20-50% more time than debridement with
UD. The working part of curette, the blade, needs to be sharpened correctly and periodically
for effective use (6). One of the disadvantages of the SS curette is frequent sharpening, which
can cause metal fatigue. However, if sharpening on a regular basis is neglected, performing

with a blunt instrument can cause carpel tunnel syndrome (83). O’Leary & Kafrawy (84)
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recommended that hand instruments should be sharpened every after five strokes, Coldiron
et al.(85) proposed 10 strokes and Rees et al.(86) 12 strokes. Zappa et al.(87) showed that
after 20 strokes hard-tissue removal was reduced and the pressure applied every stroke was
increased (74). Jacobson et al.(88) studied root surface texture and compared UD with hand
instruments and reported that UDs created comparatively smoother surface than hand
instruments. They concluded that the irregularities of the blade of the hand instrument due to

sharpening could cause this result.
2.3.2. Titanium Nitride Coated Curettes in Periodontal Treatment

The use of hand instruments allows good tactile sensation, but tends to be more time
consuming than other methods, and requires correct and frequent instrument sharpening (76).
Sustaining the sharp edge is substantial. The sharp edge allows to feel the contour and texture
of the root or the tooth when there is no direct visual of the site. In time, these instruments
can be accompanied with different amounts of wear. In order to avoid these wear, the

instruments are needed to be renewed or re-sharpened (89).

However, sharpening the instrument is not very practical for every 5 to 20 strokes and
it can result in damage of the original contour of these expensive instruments. Re-sharpening
can weaken the curette and cause breakage during function, or can create metal particles that
are potentially harmful for soft and hard tissues (74). Additionally, sharpening procedure can
be very difficult, because of the curettes’ curved cutting surfaces and oriented different planes
(89). Due to the problems above for sharpening the instruments, manufacturers and clinicians
seek new instruments that can allow maximum effectiveness in calculus and biofilm removal
with less trauma to the soft and hard tissues. Recently, some various instruments with “edge
retention” properties have been debuted and advocated that these instruments allow easy
maintenance and show long-term effectiveness with little or no sharpening (74). Hand
instrument’s efficacy and life expectancy depend on its material. Different metal alloys

including SS, carbon steel, tungsten carbide and high-speed steel have effect on them (90).
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TiN coated curettes are one of the promising hand instruments, which claim little or
no sharpening, and long-term performance (83). They are made of a SS alloy and coated with
a TiN (71). As conventional SS curettes, TiN-coated curettes are held in a modified pen grasp
and strokes are made from apical to coronal direction which should be parallel to the axis of
the tooth (71). Conventional instruments are made of SS or carbon and their hardness level
is 58 to 63 on the Rockwell scale (Rc). However, TiN curettes can achieve a hardness level
of 89 Rc. With this hardness level, TiN-coated curettes are wear-resistant and more durable

than many other curettes (91).

To the best of our knowledge there is no study in literature evaluating TiN curette’s
efficacy in vivo and limited number of studies for in vitro (71,83). According to an in vitro
study of Gursoy et al.,(83) TiN curettes caused the least roughness and the smoothest surface
amongst erbium-doped yttrium aluminum garnet (Er:YAG) laser, SS curette and UD.
However, another in vitro study by Sisera et al.(71) did not find any statistically significant
difference between SS curettes and TiN curettes even after 1,010 strokes in terms of

substance removal.
2.3.3. Ultrasonic Devices in Periodontal Treatment

In 1960’s, the first sonic, and few years later UDs introduced to the markets and
machine-driven instruments quickly became a common choice. They were preferred as
alternative or addition to hand instruments for non-surgical periodontal therapy (6). Water
cooling to reduce frictional heating is the main difference of machine-driven instruments
from hand instruments (80). Water does not only work as coolant during instrumentation, but
also creates acoustic turbulence, streaming and cavitation with vibration, that could assist in

the process of cleaning (6,74).

Mechanical vibration is created using compressed air in sonic devices which causes
vibration of the instrument tip and produce oscillation. They operate at frequencies of
vibration ranging from 2 to 6 kHz (cycles per second) (92,93). However, UDs have a different

working principle. Electrical current is converted to mechanical energy in high-frequency
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form at the tip of the instrument (76). The amplitude of stroke and the frequency, which may

be also called speed, are two important parameters for UD choice (74).

UDs consist of two types which are magnetostrictive and piezoelectric instruments.
In magnetostrictive instruments the electrical current produces a magnetic field in the
handpiece that causes an oscillation generator to create vibration. The vibration frequencies
ranging between 18 and 45 kHz with an amplitude range of 10-100pum. The pattern of
vibration at the tip is elliptical. Besides magnetostrictive scalers, in piezoelectric instruments
the electrical current causes a dimensional change in the handpiece that is conveyed to the
working tip in a form of vibration. The vibration frequencies ranging between 25 and 50 kHz
with an amplitude range of 12—72um. The pattern of vibration at the tip is primarily linear.
As an advantage, piezoelectric instruments do not create much heat, so require less irrigant
when it is compared with magnetostrictive instruments (74). However, according to
Busslinger et al.(94) magnetostrictive devices cause less root damage than piezoelectric

devices.

Machine-driven devices like sonic devices and ultrasonic instruments, may be
performed both supragingival and subgingivally (95). The advised technique while
performing the debridement is from a coronal to apical direction. The tip of the device should
be placed lateral of the tooth surface with light pressure and it should always be as parallel
as possible to the long axis of the tooth. The tip should paintbrush the tooth and the successive
strokes need to be applied (74). Even though the water as a cooling irrigant has a washed
away effect, the mechanical movement of the machine-driven device tip has the main effect
to remove plaque (9). Wear of the ultrasonic tips also affect the working performance of the
UDs and cause less controlled water splatter. The degree of dimensional loss of tip should be

checked regularly to ensure to obtain the maximum effect of treatment (76).

Modified sonic and ultrasonic instrument tips, like tiny, thin, periodontal probe type
are available for use in deep pockets and more efficient for subgingival instrumentation.
Gankerseer et al.(92) advocated that different tip designs had different effects on tooth
surface due to particular application load on tips. Jepsen et al.(96) reported a similar result
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and emphasized that ultrasonic instrument tip design had significant effect on root substance.
Recently, prominence has also been given to the new ultrasonic technologies. New gentle
tips are designed which are recommended for the subgingival debridement. New
developments of ultrasonic technology aim to provide more comfortable treatment procedure
for both patient and clinician. There is a new system which is called ‘drop-by-drop technique’
and controls irrigant flow rate according to tip extremity. It enhances the cavitation while
reducing the water splatter. With its gentle vibrations, it minimises sensitivity and discomfort

during and after the treatment, cause less damage to the root surface and soft tissue (83).

According to a systematic review, when ultrasonic, sonic and hand instruments’
effectiveness were compared for the treatment of chronic periodontitis, with respect to the
clinical outcome measures, there were no difference between ultrasonic, sonic and manual
instruments (97). In a study by Torfason et al.(98), 18 subjects were treated with either
ultrasonic or hand instrument. At the end of 8 weeks, the study failed to show significant
difference between the groups for PPD between 4 to 6 mm. Breininger et al.(99) compared
the effectiveness of ultrasonic and hand instruments while performing subgingival
debridement. For PPD between 4 to 7 mm, the study showed that both instruments were
effective. However, according to a study by Drisko (100) UDs have many outstanding
advantages when compared to the hand instruments; such as cavitational activity, constant
water irrigation to disrupt unattached subgingival DPB and better access to deep narrow
pockets, grooves and furcation. Additionally, Schmidlin et al.(101) demonstrated that less
root structure is removed and less trauma to soft tissues is provided with UDs compared to
hand instruments. Busslinger et al.(94) reported that piezoelectric UDs have significantly
worse Ra values when they were compared with hand instruments. On the other hand, UDs
are more technique sensitive however, less operator dependent resulting in significant
treatment time reductions allowing more time for patient motivation (67). Busslinger et
al.(94) showed that UDs needed significantly less time for instrumentation. Class 11 and Class
I11 furcations treatment have been shown to be superior with power-driven instruments by
experienced operators (102). Furthermore, increased efficiency with UDs compared to hand

instruments were reported in subgingival instrumentation efficiency due to extended time
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requirements to receive same clinical outcomes with hand instruments (95,103). Although
power-driven instruments have some advantages for the clinician, there are still some issues
needed to be solved. One of them is the development of heat at the tip of the scaler when
cooling with water irrigation is not enough. The heat increase may result in injury to
periodontal or pulpal tissues. Another drawback of power-driven instruments is the
pathogenic bacterial aerosol formation (104). In order to overcome these problems newly
developed ultrasonic system (VUS) (Vector-ultrasonic system, Durr Dental, Bietigheim-
Bissingen, Germany) have been proposed. The energy from the instrument is transmitted to
the root surface and the periodontal tissues by a suspension of hydroxyapatite particles and
water, comparable to ultrasonic cleaning baths and the suspension is not sprayed in an aerosol
by the instrument (105). However, only very limited data are available regarding the clinical
results after non-surgical periodontal treatment with VUS when compared to gold standard
hand instruments. Sculean et al.(106) evaluated the effectiveness of a newly developed UD
for non-surgical periodontal treatment in a prospective, randomized, controlled clinical
study. Thirty-eight patients with moderate to advanced chronic periodontal disease were
included. ‘‘One-stage procedure’” with either a newly developed UD VUS or hand
instruments was applied. Clinical parameters including P1, GI, PPD, BoP, GR and CAL were
evaluated at baseline and 6 months after treatment. No statistically significant differences
were detected in any of the clinical parameters between the two groups. They concluded that
the tested UD did not lead to superior clinical improvements when compared with the

conventional hand instruments.

2.3.4. Lasers in Periodontal Treatment

The term laser is well known as the acronym for “light amplification by stimulated
emission of radiation” (76). Lasers transfer energy from the emitted laser light beam to the
irradiated substance (9). For biological effect, it is crucial for tissues to absorb the energy.
The degree of absorption in the tissues varies according to the wavelength and target tissues

optical characteristics (107).

16



In 1960’s Maiman developed the ruby lasers and from that time on lasers have been
started to be used in medicine and surgery in many fields (108). The use of Er:YAG lasers in
periodontal disease treatment was introduced in 1974 by Zharikov et al.(109) and its
application in subgingival debridement has been reported immediately after. For subgingival
debridement Er:YAG laser is the most promising instrument, which can effectively remove

DPB and provide feasible selective calculus removal (6,110).

Fiberoptic delivery system is used in Er:-YAG lasers along with helium neon laser for
aiming beam. To minimize heat generation during tissue removal, use of water irrigant for
surface wetting is crucial to achieve maximum effect during laser application (107). Besides
that, by keeping the target moist, water irrigant enables hard tissue ablation (111). The
Er:YAG laser has a 2,940 nm wavelength that is ideal for water and organic components like
hydroxyapatite to absorb it. The absorption of the laser beam results in temperature raise
which vaporizes water and increases internal pressure within the deposits, so with the
expansion, the deposits detach from the surface of tooth root (6). Thermal influence of
Er:YAG laser for surrounding tissues is very low, because the excessive laser irradiation is
absorbed into water and heat generation decrease (112). The Er:YAG laser at a low energy
level has a high bactericidal effect against periodontal bacteria.(113) It has potential for root
surface ablation and with minimal tooth substance loss removes toxins that are diffused into

cementum (39).

To prevent the excessive removal of root substance, further studies are required to
determine laser irradiation parameters such as pulse rate, energy output and type of contact
tip used during Er:YAG laser for subgingival treatment (112). However, for effective and
safe clinical use, amount of cementum loss should be kept at minimum whereas ablation of
calculus efficiency at maximum for which a combination of low energy output, a higher pulse
repetition rate and water spray are recommended. With such conditions, patients do not
experience the uncomfortable stress (112). To decrease removal of root substance,
application tips angulation is another important factor. Folwaczny et al.(114) reported that
during Er:YAG laser irradiation the angle between the tip and the root surface has a strong

effect on the root substance amount removed.
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It has demonstrated that Er:YAG laser can be successfully used for subgingival
calculus removal.(110112115116). Aoki et al.(110) reported that calculus removal with
Er:-YAG laser was comparable with UDs, yet UD showed significantly higher efficacy.
Keller et al.(116,117) also reported that Er:YAG laser was effective for subgingival calculus
removal without thermal side effect. Schwarz et al.(118) compared the effectiveness of
Er:-YAG laser with hand instruments in a split-mouth design over a 6 months follow-up
period. 20 patients with moderate to advanced periodontal destruction were included.
Clinical parameters including PI, GI, PD, BoP, CAL and GR levels were evaluated at
baseline, 3 and 6 months following treatment. At 6 months results demonstrated that Er:YAG
laser group showed significantly higher reduction for BoP and CAL. The authors concluded
that Er:YAG laser is an suitable alternative for the non-surgical periodontal therapy. In 2004,
Sculean et al.(119) evaluated the effectiveness of Er:YAG laser and the UD with a single
episode of subgingival debridement in a split mouth design clinical study. Full mouth PI,
BoP, PPD and CAL were assessed at baseline, 3 month and 6 months. No statistically
significant differences were observed between the groups for the investigated clinical
parameters at 6 month following therapy. They reported that, within the limits of the study,
both therapies led to significant clinical improvements. In another clinical study which was
conducted by Braun et al.(120) subjective pain intensities were assessed during SPC using
an Er:YAG laser and a sonic scaler in a split-mouth design. Forty chronic periodontitis
patients with two residual periodontal pockets following conventional periodontal therapy
were treated. A visual analogue scale was used for pain assessment directly after each
treatment procedure. The treatment time per diseased root surface was set to 20 seconds to
provide removal of biofilm. The whole circumference of the tooth was divided into six root
surfaces, resulting in a maximum treatment time of 2 minutes per tooth. In order to evaluate
the clinical effectiveness of the treatments, BOP frequency was evaluated by a blinded
investigator who was not involved in the treatment of the patients at baseline and 3 months
after treatment. Pain assessment during treatment showed that Er:Y AG laser caused less pain
than the sonic device with no difference in the treatment time. BoP values significantly
decreased for both groups, but no statistically significant differences were found after 3

months, between the groups. Authors concluded that treatment with Er:YAG laser minimizes
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the patient discomfort and it might be possible to increase the patient’s compliance during
SPC. In order to establish the long term clinical results of the Er:YAG laser, Schwarz et
al.(121) performed split mouth-randomized clinical trial with a 2 year follow-up. Twenty
patients moderate to advanced periodontal destruction were included and either Er:YAG
laser or hand instruments was used. Clinical parameters, PI, GI, PD, BoP, GR and CAL were
evaluated at baseline, 1 and 2-year after treatment. The authors concluded that the results

obtained by both treatment modalities were maintained over 2 years follow up period.

Ultimately, for non-surgical periodontal treatment, lasers are included as one of the
most promising new technological systems which has many advantages for both clinicians
and patients. They are superior in reaching regions which conventional mechanical
instruments cannot (112) and also laser irradiation does not produce a smear layer. Therefore,
a more favourable root surface is provided by laser treatment for periodontal tissue
attachment (112).

To the best of our knowledge, there are no studies in the literature comparing the
effects of four different subgingival instrumentations with TiN curette, UD with the specific
designed tip, Er:-YAG laser chisel tip and with SS curette in one study, with respect to the
clinical outcome measures on residual pockets in periodontitis patients under SPC program.
Starting from this standpoint, we aimed to investigate the clinical effectiveness of these four
different instruments for subgingival debridement and total disease resolution outcomes in a
randomized, controlled, parallel design, examiner blinded clinical trial during 6 months

follow-up period.

19



3. MATERIALS and METHODS

3.1. Study Population

Forty systemically healthy patients who were visiting Yeditepe University Faculty of
Dentistry, Department of Periodontology, Istanbul, Turkey, to receive their routine SPC,
were included in this randomised, controlled, parallel design, examiner blinded clinical trial
for 6 months follow-up. Study protocol was approved by Yeditepe University Ethical
Committee (Research number: 2032-1336, Year: 2020) and Turkish Ministry of Health
(Year: 2021) (Appendix 1, 2). No changes in the trial design were made after the local Ethics
Committee approval. A written informed consent was obtained from all participants after
thorough explanation of the purpose, possible complications, the nature and the implication

of participating in this study (Appendix 3).

3.2. Patient Selection

Patients who have PPD of >5mm on minimum 3, maximum 8 teeth, and diagnosed
as stage Il or 111, Grade B periodontitis according to 2017 World Workshop on Classification
of Periodontal disease (122), were included the study.

Patients were selected according to the following inclusion criteria:

e Systemically healthy patients,

e  Minimum 3, maximum 8 teeth (123) with PPD >5mm

e Radiographically detected horizontal bone loss,

¢ No furcation involvement,

e Full mouth plague score (FMPS) <20%,

e Non-smoker,

e Patients who received only non-surgical periodontal treatment 6 months ago as
the active treatment and taken into SPC program categorized as medium risk
profile (62).
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Exclusion criteria for participants were as follows:

e Pregnant and nursing individuals, and systemically compromised patients,

e Prosthesis with technical complications which could contribute to the disease
state and not possible to treat before final inclusion,
e Antimicrobial treatment <6 months prior to study

e Previous history of periodontal surgery history (aiming pocket reduction).

3.3. Sample Size Calculation

According to the power and sample size program (G*Power 3.0.10), at least 36
patients recruited into the study (n = 9 in each group) based on the study by loannou et
al.(124). PPD was set as the primary outcome. PI, Gl and BoP were the secondary outcomes.
At 80% statistical power and significance level of 5%, the power analysis results indicate 9
subjects when the effect size for PPD is 1.451 with a standard deviation (SD) of 0.4. The
final sample size was fixed at 10 patients in order to compensate potential 10% drop-outs

during the study.
3.4. Study Groups

TiN Curette Group (subgingival debridement with TiN-coated curette) (n=10):
TiN-coated area specific Gracey curettes were applied with moderate to light pull imbricate
strokes with sweeping movements in the apico-coronal direction for 20 seconds per site.
After debridement, treated sites were rinsed with sterile saline. (Figure 1)

Ultrasonic Device Group (subgingival debridement with UD) (n=10):

The UD? with a specifically designed subgingival steel tip called H3, in the subgingival
debridement mode (irrigation flow rate: 5-40 mL/min) was used for 20 seconds per site with
moderate to light pull imbricate strokes with sweeping movements. After debridement,

treated sites were rinsed with sterile saline. (Figure 2,3)

! Gracey Curette American Eagle® XP Technology, USA
2 Acteon® Newtron P5 XS B.LED, FRANCE

21



Er:YAG Group (subgingival debridement with Er:YAG laser) (n=10):
Er:YAG laser® with a wavelength of 2940 nm was used. The parameters for the Er:YAG laser
were set at 20Hz/120mJ, with water irrigation according to the manufacturer’s instructions.
The pulse width was 200ms. The chisel-type quartz laser tip was selected (1.2x0.4 mm,
rectangular shape) and applied in apico-coronal sweeping movements for 20 seconds per site.
The strokes were horizontally moving. After debridement, treated sites were rinsed with
sterile saline. (Figure 4, 5)

SS Curette Group (subgingival debridement with SS curette) (n=10):
SS area specific Gracey curettes* were applied with moderate to light pull strokes with
sweeping movements in the apico-coronal direction for 20 seconds per site. After

debridement, treated sites were rinsed with sterile saline. (Figure 6)

Figure 1. Titanium Nitride-coated Curette

3 VersaWave®, Delight; Hoya-Con Bio, USA
4 Gracey Curette, Hu-Friedy®, USA
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Figure 2. Ultrasonic Device

Figure 3. H3 Tip
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Figure 4. Er:YAG Laser

Figure 5. Chisel-type Quartz Laser Tip
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Figure 6. Stainless Steel Gracey Curette

3.5. Study Design

The study was designed as a randomized, controlled, parallel design, examiner
blinded clinical trial. The flowchart of the study is shown in Figure 7. Patients were randomly
allocated into four treatment groups according to a computer-based randomization table
(www.graphpad.com / ©1994-2000, GraphPad Software, Inc., San Diego, CA, USA)
(Appendix 3).

Each patient received detailed information about etiology of periodontal disease. OHI
were repeated one week before the treatment period to reinforce the performance. Patients
were instructed to brush with modified Bass technique with a medium tooth brush, in
combination with flossing and/or interdental brushing twice a day. Full mouth PI and PPD
measurements were recorded. Their plaque scores had to be less than 20% before they were
included the study. Patients who fulfilled the criteria were randomly divided into four groups
as detailed above.

Baseline diagnostic periapical radiographs were taken for only the treatment sites.
Intraoral photographs were also taken. Then clinical indices and measurements were
recorded including PI, GI, PPD and BoP. Full-mouth supragingival debridement using
regular supragingival tip of UD® was performed followed by subgingival debridements at

5 Acteon® Newtron P5 XS B.LED, FRANCE
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sites with PPD >5mm under local anaesthesia using TiN-coated curettes®, UD’ with specific
H3 tip or, Er:YAG laser®, or SS° curettes. SS curettes were sharpened by DO before usage in
every single patient whereas TiN curettes do not require sharpening. At 3 months
supragingival debridement was repeated. At 6 months, intraoral photographs and clinical

indices and measurements were recorded.

® Gracey Curette American Eagle® ** Technology, USA
” Acteon® Newtron P5 XS B.LED, FRANCE

8 Versawave®, Delight; Hoya-Con Bio, USA

® Gracey Curette, Hu-Friedy®, USA
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Figure 7. Flowchart of the study
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3.6. Clinical Indices and Measurements

Clinical indices and measurements included PI, GI, BoP and PPD. All measurements
were performed at baseline and repeated at 6 months by an experienced blinded examiner
(HG) using a 0.4mm diameter 15mm long calibrated periodontal probe. Individually
prepared acrylic occlusal stents were used to determine a constant reference point to align
the probe properly and reduce the possible errors associated with probe placement at different
time intervals during recording the indices. The occlusal stent covered the occlusal, buccal
and lingual/palatine surfaces of the all teeth. Six grooves were placed on the stent along per
tooth to standardize the measurement points and the angulation. Measurements and indices

were recorded to the data sheet.

The following indices were used:

3.6.1 Plaque Index

Besides full mouth evaluation for the baseline inclusion criteria, selected sites were
isolated with cotton rolls and dried by air syringe. DPB was evaluated with the probe (mesio-
buccal, or mid-buccal or disto-buccal or mid-lingual) and scores between 0-3 were given for
each point (125).

Scoring was made as follows:

0 — No microbial DPB in the gingival area.

1 — A film of microbial DPB adhering to the free gingival margin and adjacent area
of the tooth, recognized only by running a probe across the tooth surfaces.

2 — Moderate accumulation of soft deposits within the gingival pocket and on the
gingival margin and/or adjacent tooth surfaces that can be seen by naked eye.

3 — Abundance of soft matter within the gingival pocket and/or on the gingival

margin and adjacent tooth surface.
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3.6.2. Gingival Index

Periodontal probe was used to assess the bleeding potential together with visional
evaluation of inflammatory changes of the tissues from selected sites of the involved teeth
(mesio-buccal papilla or mid-buccal margin or disto-buccal papilla or mid- lingual margin)

and scores between 0-3 were given for each point (126).

Scoring was made as follows:

0 — Normal gingiva

1 — Mild inflammation, slight change in color, slight edema, no BoP

2 — Moderate inflammation, redness, edema, ulceration; tendency to spontaneous

bleeding.

3 — Severe inflammation, ulceration and spontaneous bleeding.

3.6.3. Probing Pocket Depth (mm)

Site specific PPD was measured by the periodontal probe from 6 surfaces of the tooth
(mesio-buccal or mid-buccal or disto-buccal or mesio-lingual or mid-lingual or disto-lingual)

as the distance between the gingival margin and the bottom of the periodontal pocket.

3.6.4. Bleeding on Probing

Site specific BoP was recorded simultaneously with the probing depth measurements up to
30 seconds after probing. The presence or absence of bleeding was recorded from 6 tooth
surfaces (mesio-buccal or mid-buccal or disto-buccal or mesio-lingual or mid-lingual or

disto-lingual) and scored as positive (+) or negative (-) bleeding for each point (127).
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3.7. Data Analysis

The statistical analysis was performed by a commercially available software IBM
SPSS Statistics 22 (IBM SPSS, Turkey). The compliance of parameters to the normal
distribution was evaluated by Kolmogorov-Smirnov and Shapiro Wilks tests. It was found
that parameters did not show normal distribution. Data analysis (PI, Gl, and PPD BoP) was
done for only experimental teeth sites. All parameters were measured at baseline and at 6
months. Kruskal Wallis test was used for the evaluation of inter-group comparisons. For
intra-group comparisons, Wilcoxon signed-rank test was used. Chi-Square test, Fisher
Freeman Halton, Pearson Chi-Square test and Mc Nemar test were used to compare the

qualitative data. The level of significance was p<0.05.

30



4. RESULTS

Forty SPC patients (20 females, 20 males) with a mean age of 46.63+8.33 years were
included in the study. 168 teeth with 237 sites >5 mm PPD were analysed in four groups as
follows: TiN curette group (44 teeth, 63 sites), UD group (41 teeth, 54 sites), Er:-YAG group
(42 teeth, 56 sites) and SS curette group (41 teeth, 64 sites). Mean and range of effected teeth
numbers for every patient included in the study groups were: TiN curette (4.4£1.56, 3 to 7),
UD (4.1+0.74, 3t0 5), Er:YAG (4.2+0.92, 3 to 6) and SS curette (4.1+0.74, 3t0 5). No PPD

greater than 7 mm were found in any of the groups at baseline.

At baseline, the PPD of 237 periodontal sites were found >5 mm (5-7 mm) and
considered as residual pockets, 122 of which was 5 mm, 92 of which was 6 mm and 23 of
which was 7 mm. At 6 months, no sites with 7 mm of PPD were detected. 117 sites were

found >5 mm of PPD, 99 of which was 5 mm and 18 of which was 6 mm.

There were no complications and no eventful postoperative healing were observed.
None of the subjects were excluded from the study. From each group, one representative case

with intraoral photographs and radiographs are shown in Figures 8.a.-11.d.

Figure 8. a. Baseline clinical view of a patient in TiN curette group
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Figure 8.b. Baseline PPD measurements and diagnostic periapical radiographic view

Figure 8.c. 6-month clinical view of the patient in TiN curette group
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Figure 9.a. Baseline clinical view of a patient in ultrasonic device group
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Figure 9.c. 6-month clinical view of the patient in ultrasonic device group
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Figure 9.d. 6-month PPD measurement

Figure 10.a. Baseline clinical view of a patient in Er:YAG group
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Figure 10.c. 6-month clinical view of the patient in Er:YAG group
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Figure 11.a. Baseline clinical view of a patient in SS curette group

Figure 11.b. Baseline PPD measurement and diagnostic periapical radiographic view
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Figure 11.c. 6-month clinical view of the patient in SS curette group

Figure 11.d. 6-month PPD measurement
4.1. Plague Index

For intra- and inter-group comparisons, the mean + standard deviations and median
values of Pl scores at baseline and 6 months, are shown in Table 1. Intra-group comparisons
of Pl values of all groups showed statistically significant differences between baseline and
6-months (p:0.000; p<0.05). The PI values at baseline and 6 months after the treatment were
respectively 1.43+0.59 and 0.40+0.49 for TiN group, 1.43+0.57 and 0.3920.49 for UD group,
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1.41+0.56 and 0.39+0.49 for Er:YAG group, 1.42+0.50 and 0.41+0.53 for SS curette group
(Table 1).

When the inter-group comparison was made, no statistically significant differences

were found at neither baseline nor 6-month PI scores (p>0.05) (Table 1).

The differences between baseline and 6 months revealed PI scores of 1.03+0.67 for
TiN curette group, 1.04+0.61 for UD group, 1.02+0.52 for Er:YAG group and 1.01+0.63 for
SS curette group, respectively. When intra-group changes were compared between the

groups, PI scores did not reveal any statistical significance (p>0.05) (Table 1).

Table 1. Intra- and inter-group comparisons of Pl scores at baseline and 6 months

TiN Curette Ultrasonic Er:YAG SS Curette
Group Device Group Group
Group
(n=63) (n=54) (n=56) (n=64) p!
Mean + SD Mean = SD Mean £ SD  Mean £ SD
(Median) (Median) (Median) (Median)
1.43+0.59 1.43+0.57 1.41+0.56 1.42+0.50 0.990
Pl Baseline (1) (1) (l) (1)
0.40+0.49 0.39+0.49 0.39+0.49 0.41+0.53 1.000
9 I (0) (0) 0) 0)
0.000* 0.000* 0.000* 0.000*
p2
1.03+0.67 1.04+0.61 1.02+0.52 1.01+0.63 0998
Difference (1) (1) (1) (1)
IKruskal Wallis test 2Wilcoxon sign test *p<0.05

4.2. Gingival Index

For intra- and inter-group comparisons, the mean * standard deviations and median
values of Gl scores at baseline and 6 months, are shown in Table 2. Intra-group comparisons

of Gl values of all groups showed statistically significant changes between baseline and 6
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months (p:0.000; p<0.05). The GI values at baseline and 6 months after the treatment were
respectively 1.83+0.38 and 0.65+0.86 for TiN group, 1.87+0.34 and 0.56+0.82 for UD group,
1.91+0.29 and 0.59+0.8 for Er:YAG group, 1.95+0.21 and 0.66+0.86 for SS curette group
(Table 2).

When the inter-group comparison was made, no statistically significant differences

were found at neither baseline nor 6-month GI scores (p>0.05) (Table 2).

The differences between baseline and 6 months revealed Gl scores of 1.17+0.85 for
TiN curette group, 1.31+0.80 for UD group, 1.32+0.79 for Er:YAG group and 1.30+0.89 for
SS curette group, respectively. When intra-group changes were compared between the

groups, Gl scores did not reveal any statistical significance (p>0.05) (Table 2).

Table 2. Intra- and inter-group comparisons of Gl scores at baseline and 6 months

TiN Ultrasonic Er:-YAG  SS Curette
Curette Device Group Group
Group Group pt
(n=63) (n=54) (n=56) (n=64)

Mean £ SD Mean+SD Mean+=SD Mean = SD
(Median) (Median) (Median) (Median)

1.83+0.38 1.87+0.34 1.91+0.29 1.95+0.21

. 0.125

Gl Baseline (2) (2) (2) (2)
0.65%0.86 0.56+0.82 0.59+0.8 0.66+0.86 0.916

i 0) ) 0) 0)

0.000* 0.000* 0.000* 0.000*
pz

1.17+0.85 1.31+0.80 1.32+0.79 1.30+0.89 0.340

Difference (1) (2) (2) (2)

IKruskal Wallis test 2Wilcoxon sign test *p<0.0
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4.3. Probing Pocket Depth (mm)

For intra- and inter-group comparisons, the mean * standard deviations and median
values of PPD scores at baseline and 6 months, are shown in Table 3. Intra-group
comparisons of PPD values of all groups showed statistically significant differences between
baseline and 6 months (p:0.000; p<0.05). The PPD values at baseline and 6 months after the
treatment were respectively 5.63+0.66 and 4.51+0.59 for TiN group, 5.54+0.66 and
4.52+0.61 for UD group, 5.64+0.67 and 4.66+0.58 for Er:YAG group, 5.53+0.67 and
4.55+0.66 for SS curette group (Table 3).

When the inter-group comparison was made, no statistically significant differences
were found at neither baseline nor 6-month PPD measurements (p>0.05) (Table 3).

The difference between baseline and 6 months revealed PPD scores of 1.13+0.58 for
TiN curette group, 1.07£0.53 for UD group, 1+0.52 for Er:YAG group and 1.01+0.45 for SS
curette group, respectively. When intra-group changes were compared between the groups,

PPD scores did not reveal any statistical significance (p>0.05) (Table 3).
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Table 3. Intra- and inter-group comparisons of PPD scores at baseline and 6 months

TiN Ultrasonic Er:-YAG SS Curette
Curette Device Group Group
Group Group pt
(n=63) (n=54) (n=56) (n=64)
Mean+SD Mean+SD Mean+SD Mean+SD
(Median) (Median) (Median) (Median)
5.63+0.66 5.54+0.66 5.64+0.67 = 5.53+0.67  (g0g
ppp | Baseline (6) (5) (6) (5)
(mm) 451+059  4.47+0.61 = 4.64+058 = 4.52+0.66 (409
6 Months = (4) (4) (5) (4)
02 0.000* 0.000* 0.000* 0.000*
1.13+0.58 1.07£0.53 1+0.52 1.01+0.45 (115
Difference (1) (1) (1) (1)
IKruskal Wallis test 2Wilcoxon sign test *p<0.05

4.4. Bleeding on Probing (%)

For intra- and inter-group comparisons, the mean = standard deviations and median

values of BoP scores at baseline and 6 months, are shown in Table 4. Intra-group comparisons

of BoP values of all groups showed statistically significant differences between baseline and

6 months (p:0.000; p<0.05). The BoP values at baseline and 6 months after the treatment
were respectively 82.5% and 25.4% for TiN group, 87% and 18.5% for UD group, 91.1%
and 19.6% for Er:YAG group, 95.3% and 26.6% for SS curette group (Table 4).

When the inter-group comparison was made, no statistically significant differences

were found at neither baseline nor 6 months BoP scores (p>0.05) (Table 4)
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Table 4. Intra- and inter-group comparisons of BoP scores at baseline and 6 months

TiN Ultrasonic Er:-YAG SS Curette
Curette Device Group Group
Group Group pt
(n=63) (n=54) (n=56) (n=64)
n(%o) n(%o) n(%o) n(%o)
52 47 51 51 124
Bop | Baseline (%82.5) (%87) (%91.1) (%91.1)
16 10 11 17 651
6 Months | (%25.4) (%18.5) (9%619.6) (%26.6)
0.000* 0.000* 0.000* 0.000*
p2
!Chi-square test 2Mc Nemar test *p<0.05

Table 5 shows the inter-group comparison of residual PPD >5mm sites revealing no
statistically significant difference at 6 months (p>0.05). The number of residual PPD >5mm
sites was 29 in TiN curette group, 25 in UD group, 34 in Er:YAG group, and 29 in the SS

curette group out of 237 sites, respectively.

Table 5. Residual PPD >5 mm sites at 6 months

A total of  TiN Curette Ultrasonic Er:-YAG SS Curette
237 sites Group Device Group Group Group P
PPD >5mm 29 25 34 29 0.285
n(%o) (12.2%) (10.5%) (14.3%) (12.2%)
Range 5-6 mm 5-6 mm 5-6 mm 5-6 mm

Fisher Freeman Halton Exact Test

Table 6 shows the inter-group comparison of residual PPD >5mm with BoP (+)
revealing no statistically significant difference at 6 months (p>0.05). Number of residual sites

with PPD >5mm with BoP was 11 in the TiN curette group, 4 in UD group, 8 in Er:YAG
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group, and 12 in SS curette group out of 237 sites. There was a total of 22 multi-rooted vs 13

single-rooted teeth with PPD >5 mm with BoP (+) sites at 6 months.

Table 6. PPD > 5 mm with BoP (+) sites at 6 months

A total of TiN Curette  Ultrasonic Er:-YAG SS Curette
237 sites Group Device Group Group P
Group
PPD>5mm 11 4 8 12
BoP (+) 0.372
n(%) (4.6%) (1.6%) (3.3%) (5%)
Range 5-6 mm 5-6 mm 5-6 mm 5-6 mm
Tooth type 7 multi-rooted 2 multi-rooted 5 multi-rooted 8 multi-rooted
4 single-rooted = 2 single-rooted 3 single-rooted 4 single-rooted

Chi-square test

Table 7 shows the inter-group comparison of residual PPD 4mm with BoP (+). There

was no statistically significant difference at 6 months (p>0.05). Number of residual sites with

PPD 4mm with BoP was 5 in the TiN curette group, 6 in UD group, 3 in Er:YAG group, and

5in SS curette group out of 237 sites. There was a total of 11 multi-rooted vs 8 single-rooted

teeth with PPD 4 mm with BoP (+) sites at 6 months.

Table 7. PPD 4 mm with BoP (+) sites at 6-month

A total of TiN Curette Ultrasonic Er:YAG SS Curette
237 sites Group Device Group Group Group P
PPD 4mm
BoP (+) 5 (2.1%) 6 (2.5%) 3 (1.2%) 5 (2.1%) 0.734
n (%)
3 multi-rooted 3 multi-rooted 2 multi-rooted 3 multi-rooted
Tooth type 5 sjngle-rooted 3 single-rooted 1 single-rooted | 2 single-rooted

Pearson Chi-Square
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5. DISCUSSION and CONCLUSION

Periodontal disease is an inflammatory infectious disease which causes destruction
of periodontal tissues possibly leading to tooth loss (128). Periodontal treatment aims to
minimize symptoms, prevent further disease progression, restore periodontal tissue loss and
motivate patients to maintain a healthy periodontium. Periodontal treatment consists of
behavioral-change techniques, such as: individually constituted OH instructions (129,130);
support for smoking-cessation (131); diet regulations (132); supragingival and subgingival
instrumentation (74); systemic and local pharmacotherapy (32); and various types of
surgeries (6,133,134). Management of chronic periodontal disease requires a combination of
therapeutic modalities and a lifelong commitment to periodontal self-care (2). Among these
treatment modalities, non-surgical periodontal treatment is considered as the gold standard
and cornerstone for controlling the periodontal disease. Although non-surgical periodontal
treatment has been proven to provide significant clinical improvements, deep PPDs can still
remain after this treatment and defined as ‘residual’ PPD (3). The presence of residual
pockets may jeopardize tooth survival and be a determinant of further disease progression
and ultimately tooth loss (37,135).

In the literature, it was reported that residual PPDs are more prone to disease
progression, even when the active treatment has been completed, and it has been shown that
residual pockets are predictors for further disease progression (136,137). The depth of the
residual pocket is of clinical importance being the reason to be selected as the primary
outcome of this study. It has been stated that PPD > 5 mm is accepted as residual pockets
suitable for subgingival debridement, because pockets <4 mm in depth would lead
attachment loss (136,137). In the present study, clinical effectiveness of different periodontal
instrumentations have been investigated over a 6 months follow-up period in SPC patients
that were put into medium risk profile. At the end of the experimental period, no statistically
significant differences were detected between the groups at any measurement time points in

terms of clinical evaluations consisted of PI, GI, PPD and BoP.
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Periodontal treatment is the combination of active periodontal therapy with SPC (43).
Compliance, OH habits, systemic health, residual pockets, and bleeding are all critical factors
for the stability and maintenance of periodontal health (53,138). Periodontal disease
progression can be inevitable when patients do not adhere SPC program, even though they
previously have active periodontal treatment (43). Becker et al.(44) demonstrated that
without SPC, periodontal treatment had little value in terms of long-term periodontal health.
SPC program have to be scheduled in terms of intervals and procedures according to the
patient’s risk profile and individual needs. Lang & Tonetti (62) have demonstrated that there
is not only one parameter which displays a major role for patient risk assessment. Besides
residual pockets, BoP, number of tooth loss, genetic and systemic conditions, environmental
factors and age-related bone loss are all risk indicators and needed to be evaluated (62).
Patients included in this study were already scheduled for individualized SPC program
according to the periodontal risk assessment diagram by Lang & Tonetti (62). Forty patients
with residual pockets 6 months after active non-surgical treatment were randomly assigned
into 4 treatment protocols and evaluated for the clinical improvements as well as the total
disease resolution outcome. The experimental period started with their first session of SPC,
6 months after active non-surgical treatment, for the second evaluation and further treatment
needs. Tomasi et al.(139,140) have stated that sites that do not respond to a second session
of non-surgical treatment, may require a surgical intervention. Matuliene et al.(37) have
investigated residual PPD >5 mm with BoP after active periodontal treatment during SPC.
The study showed that, PPD may increase in time and PPDs >6 mm need further periodontal

treatment to achieve healthy periodontium.

For the clinician to decide whether further periodontal treatment is needed or not,
PPD should be evaluated together with BoP in decision making (141). GI and BoP scores are
for the evaluation of the inflammatory status of the gingiva. BoP is a significant and more
reliable parameter for further periodontal detoriation (37). Furthermore, absence of BoP is a
strong sign of health and inactivity preventing disease progression (52). Sites without
bleeding can be considered as clinically stable and healthy (142). Sometimes, despite

meticulous non-surgical periodontal treatment, DPB and calculus may remain, and the
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inflammation persists. Badersten et al.(4) have reported that after mechanical debridement,
residual pockets exist and present BoP and the frequency of BoP is higher for deeper residual
pockets. Lang et. al have advocated that during SPC, persisting BoP is a risk for attachment
loss and the absence of BoP indicates periodontal stability (51,143). Ramseier et al.(10) have
demonstrated that, the percentage of BoP has to be kept low to reduce residual pockets. In
the present study, all groups showed statistically significant improvements in terms of Gl and
BoP values at the end of 6 months (p< 0.05). Accordingly, it may be advocated that
supragingival and subgingival debridement with a high standard of OH level did not totally
eliminate but reduced the bleeding tendency and inflammation of the periodontium to

considerable levels.

Taking the primary outcome of PPD into consideration, 122 out of selected 237 sites
had 5 mm PPD, 92 had 6 mm and 23 had 7 mm at baseline. At 6 months, no sites with 7 mm
of PPD were detected. 117 sites were found >5 mm PPD in total. However, only 35 out of
117 sites had BoP in total (22 sites in multi-rooted teeth without furcation involvement vs.
13 in single-rooted) whereas, 19 sites out of 237 had 4 mm PPD together with BoP at the end
of the 6 months which is also put in risk category but without surgical indication, according

to the new classification system and current concept (5,144).

According to a meta-analysis, after non-surgical periodontal treatment, mean
reduction for baseline PPD of 4-6 mm is expected to be 1 mm and approximately 2 mm for
PPD >7 mm (16). In the present study, the mean PPD reductions at 6 months were; 1.13
mm, 1.07 mm, 1 mm and 1.01 mm for TiN curette, UD, Er:YAG and SS curette group,
respectively in accordance with the literature. According to Heitz-Mayfield et al.(3) in 2013,
PPD >5.4 mm is a critical probing depth and requires surgical periodontal treatment. Graziani
et al.’s(5) review in 2017, this critical point is stated as PPD >5 mm suggesting a clear
indication of surgical interventions, whereas >6 mm as the threshold for definite surgical
requirement. It is agreed that surgical approach in deep PPD provides the expected amount
of reduction when compared to non-surgical treatment. However, post-operative pain,

discomfort, swelling, high treatment cost and patient-related factors are significantly
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important for patients to have hesitations about surgical interventions. Thus, reducing the
number of sites of periodontal surgery is of critical importance for patient’s toleration and
acceptability (144-146). Thoroughly removing deposits from root surfaces with mechanical
debridement is crucial to reduce surgical area and achieve successful treatment outcomes,
(98,147,148) especially during the first session of SPC program for further evaluation
(139,140). Rosling et al.(21) performed subgingival debridement for PPD >5 mm with BoP
in addition to supragingival prophylaxis during SPC every 3 months and succeeded to
maintain health for over 12 years with a limited PPD increment and tooth loss. For patients
with ‘normal’ susceptibility, in concomitant with our categorization of medium risk profile
according to Lang and Tonetti et al.,(62) >95% of the cases were prevented from major
attachment, bone and tooth loss. On the other hand, there are also contradictory studies,
which showed no clinical benefits of subgingival debridement during SPC. Jenkins et al.(64)
showed that there was no statistically significant difference between the groups with only
supragingival debridement and subgingival debridement for the one year outcomes. In the
present study, similar to the study of Rosling et al.(21), patients received supragingival
debridement throughout the whole dentition and subgingival instrumentation for only sites
with PPD >5mm. At the end of 6 months, the percentage of sites with PPD <4 mm without
BoP was 42.6 % (101 out of 237). Since absence of BoP together with PPD <4 mm is
considered as stable healthy state, (3,149) the aforementioned sites can be excluded from

sites requiring surgical treatment after subgingival debridement.

It is well-known that patient’s self-oral hygiene has a critical role for DPB control
and has significant effect on periodontal treatment outcomes and disease progression even at
PPD > 6mm (56,68). Pl was used in this study to define the OH level and evaluate the
accumulation of DPB throughout the experimental period to exclude the possibility of the
impact of DPB on compared treatment outcomes. Therefore, one week before the
experimental period, all patients were reinstructed for OH similar to their previous
instructions given during the active non-surgical treatment. Brushing their teeth with
modified Bass method and the use of interdental brushes were reinforced. At baseline Pl
scores for TiN curette, UD, Er:YAG and SS curette groups were 1.43, 1.43, 1.41 and 1.42,
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respectively. All four groups showed statistically significant intra-group improvements,
when baseline and 6 months results were compared (p< 0.05), indicating that all subjects
were able to increase and maintain optimal OH levels. PI reductions at the end of 6 months
for TiN curette, UD, Er:YAG and SS curette groups were 1.03, 1.04, 1.02 and 1.01,
respectively. Inter-group comparisons of the mean differences of Pl scores revealed no

statistically significant difference.

Single-rooted and multi-rooted teeth with intact furcation entrances are easy to
maintain and usually respond better than multi-rooted teeth with Class Il and Il furcation
involvements to non-surgical treatments (5). The multi-rooted teeth that were included in our
study had no furcation involvements and well-responded to the non-surgical therapy.
However, when compared with single-rooted teeth, total disease resolution outcome was
better in the latter. In this present study, at the end of 6 months, 22 multi-rooted vs. 13 single-
rooted teeth presented sites with PPD >5 mm with BoP. According to the literature,
regardless of instrument choice, multi-rooted teeth are tend to exhibit more residual calculus
and inflammation after non-surgical treatment (150). In a study by Loos et al.,(151) multi-
and single-rooted teeth were compared after non-surgical periodontal treatment. For single-
rooted teeth with sites of PPD >7 mm responded better than multi-rooted teeth showing

limited response.

Avoiding periodontal surgery is mostly preferable through the perception of the
patients. Pain is an important patient-factor, for a significant number of patients find surgical
treatment painful and scary (145,146). Reducing the need for periodontal surgery is thus a
significant interest from the patients’ point of view regarding both morbidity and economic
factors (152). Currently, several non-surgical treatment modalities with brand-new and
specifically designed tools are of interest to increase the impact on treatment outcomes, such
as air powdered, power driven, hand or laser assisted instrumentations as well as area specific

tips coated with gentle and tissue friendly materials.

However, all these treatment modalities should be well accepted by the patients to

enhance the patient’s compliance and possibly improve the prognosis of SPC (120).
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Exclusion of the patients’ self-evaluation may be considered as a limitation of this study
along with the small sample size of the patients in the groups. Although no statistically
significant differences were obtained between the different subgingival modalities, the UD
group revealed better outcomes in comparison to the other groups. Since the brand-new
ultrasonic tip H3 is specially designed for subgingival area used together with a specific
frequency range, the findings would have presented significant differences in larger sample

sizes.

In conclusion, non-surgical treatment improved the clinical situation of the patients
with residual PPDs between 5 to 7 mm without any significant differences between the tested
periodontal instrumentations. Being aware of the different treatment responses between
single- and multi-rooted teeth, the future long-term studies can be performed on a larger scale
of patient numbers together with patient-centered outcomes. Within the limits of this study,
it can be concluded residual pockets between 5 to 7 mm responded to non-surgical
periodontal treatment modalities accompanied with a strict self-performed OH and reduced

the need of further surgical interventions with the minimization of the surgical area.
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Appendix 2. Turkish Ministry of Health Approval

TC.
SAGLIK BAKANLIGI
Tiirkiye Ilag ve Tibbi Cihaz Kurumu
NORMAL
Say1 : E-68869993-511.06-356639 01.03.2021

Konu : 2020-101(0)

Saym Dog. Dr. Hare GURSOY
Yeditepe Universitesi Dig Hekimligi Fakiiltesi Periodontoloji Anabilim Dal1
Caddebostan, Bagdat Cd. No:238, 34728 Kadikdy / ISTANBUL

flgi  :a) Kurumumuza 01.02.2021 tarihli ve E.686660 sayili bagvurunuz.
b) Kurumumuza 19.02.2021 tarihli ve E.725751 sayili bagvurunuz.

Sorumlu arastirmacisi oldugunuz asagidaki tabloda bilgileri verilen ilgi klinik arastirma basvuru
dosyas1 ve belgeler; arastirmanin gerekge, amag, yaklasim ve yontemleri dikkate alinarak 06.09.2014
tarihli ve 29111 sayili Resmi Gazete 'de yayimlanan Tibbi Cihaz Klinik Arastirmalan Yonetmeligi
geregince incelenmis olup Tibbi Cihaz Klinik Aragtirmalan Basvuru Formunda belirtilen merkezde
arastirmanin baslamasi uygun bulunmustur.

Periodontitisli Hastalarda Baglangig Periodontal
Tedavide Kullanilan Farkl Araglarin Klinik

Arastt m Ads Etkilerinin Degerlendirilmesi: Kontrolli, Paralel
Dizayn Klinik Caligma

Koordinator Merkez Yeditepe Universitesi Dis Hekimligi Fakiiltesi

Koordinatér / Sorumlu Aragtirmaci Dog. Dr. Hare GURSOY

Protokol tarihi / versiyon no 30.12.2020 V:2

BGOF tarihi / versiyon no 30.12.2020 V:2

OREF tarihi / versiyon no 30.12.2020 V:2

Arastirma Brogiirii tarihi / versiyon no

Proje Yiiriitiiciisii -

Bu kapsamda yukarida ayrintilan verilen galigma ile ilgili olarak;

& Arastirmanin baglamamasi, iptali veya sonlandirilmas: halinde tarafimiza bilgi verilmesi,

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

e Arastrmanim Helsinki Bildirgesi’nin son metni, fyi Klinik Uygulamalar ilkeleri ve ilgili mevzuata
uygun olarak yiiriitiilmesi,

s Arastirmada kullanilan her tirlii aragtirma iriiniiniin ve iriinlerin kullamlmasina mahsus her tiirli
malzeme ile muayene, tetkik, tahlil ve tedavilerin bedeli i¢in goniilliiden herhangi bir {icret talep
edilmemesi,

s Arastirmaya ait yilhik bildirim formunun diizenli olarak Kurumumuza génderilmesi,

s Sorumlu aragshrmaci olarak yazimizin bir drneginin ilgili etik kurula iletilmesi hususlarinda
bilgilerinizi ve geregini rica ederim.

Dr. Asim HOCAOGLU
Kurum Bagkan a.

Bu belge, giivenli elektronik imza ile imzalanmg

Belge Dogrulama Kodu: YnUyZ1 AxQ3NRZW36ZmxXYnUyZW56 Belge Takip Adrcsi:htlps:ﬁwww.[u.rklyc.guv.trfsaghk-lilck-ch}'s

Stgiittzii Mahallesi, 2176.5okak No:5 06520 Cankaya/ ANKARA

Telefon No: (0312) 218 3000 Faks No: (0 312) 218 34 60

e-Posta: halkla.iliskiler@titck.gov.tr Internet Adresi: https:/fwww.titck. gov.tr
Kep Adresi: titck@hs01.kep.tr
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Appendix 3. Informed Consent Form

Hastamin veya yerine onam verecek | Terciman gerektiyse;
kisinin okuma, anlama, konusma, dil | Terciimanin adi
sorunu mevcut mu? Imza
Evet Hayir Tarih
Cevabiniz EVET ise Hasta Iliskileri

Sorumlusu ile iletisim kurunuz.

Sayin Hastamz,

Bu belge bilgilendirilme ve aydmlatilmis onam haklarinizdan yararlanabilmenizi
amaclamaktadir.

Size gergeklestirilebilecek klinik arastirmalar amagli girisimler konusunda, tim
secenekler ile bu girisimlerin yarar ve muhtemel zararlar1 konusunda anlayabileceginiz
sekilde bilgi alma hakkiniz ve bir kopyasim isteme hakkimiz vardir.

Yasal ve tibbi zorunluluk tastyan durumlar disinda bilgilendirmeyi reddedebilirsiniz.
Yazili bildirmek kosulu ile bilgi almama veya yerinize guvendiginiz bir kimsenin
bilgilendirilmesini talep etme hakkina sahipsiniz.

klinik arastirmalara katilim konusunda bilgilendirildikten sonra bunu kabul edebilirsiniz.
Ya da karar verebilmek i¢in uygun zaman talep edebilirsiniz.

Hayatiniz veya hayati organlariniz tehlikede olmadigi stirece onaminizi (yazili talep etme
kosulu ile) dilediginiz zaman geri alabilir ya da 6nceden kabul etmediginiz herhangi
bir tani/tedavi amaglh girisimi tekrar talep edebilirsiniz.

Hastanemizde verilen hizmetleri Hastane Tamitim Brosiiriinden edinebilirsiniz. Ayrica

Hastanemiz personeli hakkinda http://www.yeditepehastanesi.com.tr/ web sayfamizdan

daha detayli bilgilere ulasabilirsiniz.

Burada belirtilenlerden baska sorulariniz varsa bunlart yanitlamak goérevimizdir.
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TANIMLAMA

Protokol numarasi: 375

Arastirmanin Adi: Periodontitisli Hastalarda Baslangi¢c Periodontal Tedavide
Kullanilan Farkl Araclarin Klinik Etkinliklerinin Degerlendirilmesi: Kontrolli,

Paralel Dizayn Klinik Calisma

Sorumlu Arastirmacinin Adi: Dog. Dr. Hare GURSOY
Yardimci Arastirmacinin Adi: Dr. Ogr. Uyesi Ebru Ozkan Karaca

Yardimct Aragtrmacinin Adi: Dt. Dila Ozbozdoganli

Arastirma Konusu

Mekanik dis ve kok ylizeyi temizligi ile lokal etiyolojik faktorlerin ortadan
kaldirilmasini igeren Baslangi¢ Periodontal Tedavi (BPT) tlim periodontal tedavinin
(diseti tedavilerinin) ilk basamagi ve temeli olarak kabul edilmektedir. Cep tabanina
ve mikroorganizmalarin yerlesebilecegi her bolgeye ve yapirya mekanik olarak
ulasmak BPT nin etkinligini artirmakta ve periodontal cerrahi gereksinimini
azaltmaktadir. Aragtirmamizda BPT kapsaminda klasik periodontal el aletlerinin ve
bunlara alternatif 3 farkli aracin Klinik etkinliginin degerlendirilmek ve
karsilastirmak esas amacimizdir.

Arastirma konusu ile ilgili baska ¢alismalar olup olmadigi:

Konuyla ilgili yapilmis benzer ¢alismalar bulunmaktadir. Calismamizda ¢alismaya
katilan kisi sayis1 Ve etkinligin degerlendirme yontemleri degismektedir.

Arastirmaya Katilmci Sayisi

Calismaya tek merkezde (Yeditepe Universitesi Dis Hekimligi Fakiiltesi
Periodontoloji Klinigi) 35 ile 60 yaslar1 arasinda 36 hastanin alinmasi
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planlanmaktadir. Calismamizda, klinigimize bagvuran hastalardan ¢alismaya dahil
edilme kriterine uyanlar secilecektir.

Bu cahismaya katilmalh miymm? (Bu bolim aynen korunacaktir)

Bu ¢alismada yer alip almamak tamamen size baghidir. Eger katilmaya karar
verirseniz bu yazili bilgilendirilmis olur formu imzalanmak igin size verilecektir. Su
anda bu formu imzalasaniz bile istediginiz herhangi bir zamanda bir neden
gOstermeksizin galismay1 birakmakta 0zgursiiniz. Eger katilmak istemez iseniz veya
calismadan ayrilirsaniz, doktorunuz tarafindan sizin igin en uygun tedavi plani
uygulanacaktir. Ayni1 sekilde ¢alismay1 yurtten doktor ¢alismaya devam etmenizin
sizin igin yararli olmayacagina karar verebilir ve sizi calisma dis1 birakabilir; bu
durumda da sizin igin en uygun tedavi secilecektir.

Bu Arastirmanin Amaci:

Bu katildiginiz ¢alisma bilimsel bir arastirma olup, arastirmanin adi “Periodontitisli
Hastalarda Baslangi¢ Periodontal Tedavisinde Kullanilan Farkli Araglarin Klinik
Etkinliklerinin Degerlendirilmesi: Kontrolll, Paralel Dizayn Klinik Caligma”dir.
Gunumizde periodontal tedaviler geleneksel cihazlarin yan1 sira daha giincel
alternatif aletlerlede yapilmaktadir.

Altin standart olarak kabul edilen, baslangi¢ periodontal tedavide kullanilan klasik
paslanmaz celik kiretler zaman icinde keskinliklerini kaybeder ve bu da etkilerinin
azalmasina neden olur. Belli araliklarla bileylenmesi gereken bu aletler hekim igin
hem zaman kaybina hem de alette zamanla metal yorgunlugunun olusmasina sebep
olmaktadir. Ayrica aletin diizenli olarak bileylenmedigi durumlarda hekimde karpal
ttinel sendromuna sebebiyet verirken, hastalarin da yeterli tedaviyi alamamasina
neden olmaktadir.

Gunumizde aktif olarak kullanilan, paslanmaz celik kiretlere alternatif olabilicek
aletler ve cihazlar bulunmaktadir. Bu ¢alismanin amaci paslanmaz gelik kiretlere
altermatif 3 farkli aletletin klinik etkinliginin degerlendirilmesi ve
karsilastirilmasidir. Lokalize Periodontitis’li hastalarda diseti tedavisi kapsaminda
subgingival olarak uygulanan TIN kiret (American Eagle Instruments, MT, ABD),
Er:YAG lazer (VersaWave, Delight; Hoya-Con Bio, ABD) ve 0zel olarak
subgingival bolge icin dizayn edilmis celik uglu (H3 ug) ultrasonik piezoelektirik
cihazlarin (Acteon PURE Newtron P5 XS B.LED Scaler Unit, France) klinik
etkinliginin Klasik paslanmaz celik periodontal kiiretlerle kiyaslanarak randomize-
kontrollti, paralel dizayn, klinik arastirma ile degerlendirilmesi amaglanmistir.
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Sdresi

Her gruba ait tedavi protokolii baslangigta ve 3. ayda yapilacaktir ve degerlendirmeler
baslangig¢ ve 6. ayda gergeklestirilecektir. Calismanin toplam siresinin ise 6 ay olmasi
beklenmektedir.

Bu cahismaya katilirsam beni neler bekliyor?
izlenecek Yontem / Yontemler

Calismamiz sirasinda ilk seansta agiz bakiminiz, disleriniz ve disetlerinizin durumunu
kaydetmek icin periodontal muayene takiminin i¢inde bulunan ve rutin muayenede
kullanilan periodontal sond dedigimiz bir aletle agzinizda bazi 6lgimler yapacagiz ve
bu Olcimleri kaydedip baslangic periodontal tedavi sonrasi 6. ayda tekrarlayarak
buldugumuz yeni sonugclarla karsilastiracagiz.

Genel saglik durumunuzu, kullandiginiz ilaglari, gegirdiginiz ameliyatlar1 6grenmek
icin size bazi sorular soracak ve bu bilgileri de not edecegiz.

Teshisimizden emin olmak ve o6lglimlerimizi desteklemek icin sizden periapikal
rontgen alacagiz.

Diseti hastaliklarmin nedeni olan bakteri plagi, bakteri plagindan korunma
yontemleri, yapilacak olan distasi temizligi islemi ile ilgili detayli bilgiler size
verilerek galisma plani anlatilacaktir. Dis firgalama yontemi, dis ipi ve/veya arayiiz
firgas1 kullanimi 6gretilecektir.

Giinde 2 kez dislerinizi bu teknige gore firgalamaniz1 ve firgalamay: takiben ara yiiz
temizligi yapmaniz gerekecektir. Agiz hijyen egitimi (AHE) verildikten sonra sizleri
1 hafta sonra kontrole cagiracagiz. Kontrol seansinda agiz hijyeninizi
saglayabildiginizi gordiildigi takdirde, c¢alismaya dahil olmaniz igin bilgisayar
destekli bir programla rastgele olarak 4 gruptan birine yerlestiriliceksiniz.
Periodontal sond ile gergeklestirilecektir klinik Olgiimleriniz yapildiktan sonra her
dort gruptaki hastalara da Once tim agiza ultrasonik cihaz (kavitron) ile distasi
temizligi islemini takiben en fazla 8 en az 3 disinizin diseti ceplerine 2 dak. slreyle
bulundugu grubun aletleri uygulanarak derin temizlik yapilicaktir ve iglem sonrasi
steril serum fizyolojik ile yikanacaktir. Hangi grupta olursaniz olun tedavi protokoli
3. ayda da tekrarlanacak, degerlendirmeleriniz ise 3. ve 6. aylarda
gerceklestirilecektir.

74



Ne yapmam gerekiyor, sorumluluklarim nelerdir?

Yapilacak iglem sonrasi hekiminizin dnerilerine uymaniz ve kontrol randevulariniza
aksatmadan gelmeniz gerekmektedir.

Arastirma Sonunda Beklenen Fayda

Calismaya katilmaniz durumunda tedavi olarak geleneksel yontemlere gore daha
gincel olan bir materyal ile tedaviniz tamamlanirken herhangi bir Gcret 6demeniz
gerekmemektedir.

Alternatif Tedavi Veya Girisimler
Baslangig¢ periodontal tedavi, geleneksel aletler olan paslanmaz celik kiiretlerle ya da
ultrasonik aletlerle yapildiginda da etkili olmaktadir. Ancak guincel aletlerle yapilan

tedavilerde tedavi basarisinin ve hasta konforunun arttigini belirten ¢alismalar vardir.

Cahsmanin riskleri ve rahatsizhiklar1 nelerdir, gOrecegim olas1 bir zarar
durumunda ne yapilacak?

Yapilan islem sonras1 herhangi bir yan etki beklenmemekte, gonllinin agiz hijyenini
optimal seviyede tutmasi ve verilen Onerilere uymasi istenmektedir. Tedavi
sonrasinda olas1 bir risk ya da komplikasyon beklenmemektedir.

Calismamizdan dolay1 herhangi bir zarar veya yan etki gérmeniz durumunda her turli
tibbi midahale yapilacaktir ve konu ile ilgili harcamalar tarafimizdan karsilanacaktir.

Arastirma Sirasinda Karsilasilabilecek Riskler ve Rahatsizliklar

Yapilan bu islem distas1 temizligi islemidir. Herhangi bir yan etki gérilmemesi icin
verilen Onerilere uyulmasi ve agiz hijyeninin optimal seviyede tutulmasi génullindn
sorumlulugundadir. Tedavi sonrasinda olasi risk, ¢alisma sonucunda beklenen
sonuglari alinamamasidir. Bu durumda diger alternatif tedavi yontemleriyle
tedaviniz devam edilecektir.
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Risk / rahatsizlik durumlarinda yapilmasi gerekenler

Asagida bilgileri verilen aragtirmaciya ulagilmalidir.

Asagidaki 6zel durumlara ait katithmer var mi?

Evet* | Hayir

Cocuk X
Mahkum X
Gebe X
Sosyoekonomik egitimi X

olarak yetersiz

Mental yetersizlik X

*Ancak cocuklarda, hamilelik, lohusalik ve emzirme donemlerinde ve kisitlilik
durumunda; génulliler yonlinden arastirmadan dogrudan fayda saglanacagi umuluyor
ve arastirma gonulli saghg: acisindan 6ngorulebilir ciddi bir risk tasimiyor ise,
usultine uygun bir sekilde alinmis bilgilendirilmis gonullt olur formu ile birlikte ilgili
etik kurulun onay1 ve Bakanlik izni alinmak suretiyle arastirmaya izin verilebilir.

Cahsma hakkinda yeni bilgiler elde edilirse ne olacak? (Bu bolim aynen
korunacaktir)

Arastirmaya katilmaya devam etme isteginizi etkileyebilecek, arastirma konusuyla
ilgili yeni bilgiler elde edildiginde siz veya yasal temsilciniz zamaninda
bilgilendirilecektir.

Arastirmadan kendi istegim disinda ¢ikmam gerekebilir mi?

Seanslara duzenli geldiginiz strece ve kendi isteginiz disinda arastirmadan ¢ikmaniz
gerekmemektedir.

Bu ¢alismaya katilmamin maliyeti nedir? (Bu bolim aynen korunacaktir)

Calismaya katilmakla parasal ylk altina girmeyeceksiniz ve size de herhangi bir
0deme yapilmayacaktir.

76



Kisisel bilgilerim nasil kullanilacak? (Bu b6lim aynen korunacaktir)

Calisma doktorunuz kisisel bilgilerinizi, arastirmay1 ve istatiksel analizleri yuritmek
icin kullanacaktir. Caligsmanin sonunda, bu bilgiler hakkinda bilgi istemeye hakkiniz
vardir. Calisma sonuglari1 galisma bitiminde tibbi literatiirde yaymlanabilecektir ancak
kimliginiz agiklanmayacaktir.

Izleyiciler, yoklama yapan kisiler, Etik Kurul, Saghk Bakanlig1 ve diger ilgili saglik
otoriteleri orijinal tibbi kayitlariniza dogrudan erisebilir. Bu yazili bilgilendirilmis
gonalli olur formunu imzalayarak yalnizca ad: gegen kisi ve kurumlara erisim izni
vermis olacaksiniz. Ancak kimlik bilgileriniz gizli tutulacak, kamuoyuna
aciklanamayacak; arastirma sonug¢larmin yayimlanmasi halinde dahi kimliginiz gizli
kalacaktir.

Daha fazla bilgi, yardim ve iletisim i¢in kime basvurabilirim?

Calisma yontemi/ilact ile ilgili bir sorununuz oldugunda ya da ¢alisma ile ilgili
ek bilgiye gereksiniminiz oldugunuzda asagidaki kisi ile litfen iletisime geciniz.

ADI . Dila Ozbozdoganl
GOREVI  : Doktora Ogrencisi
TELEFON

(Katilimcimin/Hastanin Beyant)

Yeditepe Universitesi Periodontoloji Anabilim dalinda, Dt. Dila Ozbozdoganl
tarafindan tibbi bir aragtirma yapilacagi belirtilerek bu arastirma ile ilgili yukaridaki
bilgiler bana aktarildi ve ilgili metni okudum. Bu bilgilerden sonra bdyle bir
aragtirmaya ‘katilimc1” olarak davet edildim.

Arastirmaya katilmam konusunda zorlayici bir davranisla karsilasmis degilim. Eger
katilmay1 reddedersem, bu durumun tibbi bakimima ve hekim ile olan iliskime
herhangi bir zarar getirmeyecegini de biliyorum. Projenin yurutilmesi sirasinda
herhangi bir neden gostermeden arastirmadan cekilebilirim. (Ancak arastirmacilar
zor durumda birakmamak igin arastirmadan ¢ekilecegimi 6nceden bildirmemim
uygun olacagimin bilincindeyim). Ayrica tibbi durumuma herhangi bir zarar
verilmemesi kosuluyla arastirmaci tarafindan arastirma disi da tutulabilirim.

Arastirma igin yapilacak harcamalarla ilgili herhangi bir parasal sorumluluk altina
girmiyorum. Bana da bir 6deme yapilmayacaktir.
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Ister dogrudan, ister dolayli olsun arastirma uygulamasmdan kaynaklanan nedenlerle
meydana gelebilecek herhangi bir saglik sorunumun ortaya ¢ikmasi halinde, her tirli
tibbi mudahalenin saglanacagi konusunda gerekli gtivence verildi.

Arastirma sirasinda bir saglik sorunu ile karsilastigimda; herhangi bir saatte, Dt. Dila
Ozbozdoganlr’y1, Yeditepe Universitesi Dis Hekimligi Fakiiltesi Periodontoloji A.D
veya .... numaral telefondan arayabilecegimi biliyorum.

Bana yapilan tim aciklamalar1 ayrintilariyla anlamis bulunmaktayimm. Bu kosullarla

s0z konusu Klinik arastirmaya kendi rizamla, higbir baski ve zorlama olmaksizin,
gonallilik igerisinde katilmay1 kabul ediyorum.

Bilgilendirilmis gonulli olur formundaki tim agiklamalar1 okudum. Bana yukarida
konusu ve amaci belirtilen arastirma ile ilgili yazili ve s6zll agiklama asagida adi
belirtilen hekim tarafindan yapildi. Arastirmaya gonulli olarak katildigima,
istedigim zaman gerekceli veya gerekcesiz olarak arastirmadan ayrilabilecegimi
biliyorum.

S0z konusu arastirmaya, highir baski ve zorlama olmaksizin kendi rizamla katilmay1
kabul ediyorum.

Imzali bu form kagidinin bir kopyas1 bana verilecektir.

Gonallinin Adi / Soyadi / imzas1 / Tarih

Aciklamalar1 Yapan Kisinin Adi / Soyad: / Imzas1 / Tarih

Olur Islemine Tanik Olan Kisinin Ad1 / Soyad1/ Imzas:1 / Tarih

Gerekiyorsa Yasal Temsilcinin Adi/ Soyad: / Imzas1 / Tarih
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