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Editorden

Su giinlerde tiim diinya olarak zor gilinlerden geg¢iyoruz. 2019 yilinin sonlarina dogru Cin’in Wuhan
eyaletinde patlak veren ve simdilerde tiim diinyanin ortak sorunu olan Covid-19 ile miicadele...

Bu miicadelenin 6nemli aktdrlerinin en basinda tiim saglik ¢alisanlar1 geliyor. Bulas riskinin en yiiksek
oldugu dis hekimleri {istlin bir gayret ile gorevlerine devam ettiler ve hala devam ediyorlar. Hastaligin
bulas riskinin en yogun oldugu dénemde bile toplum sagliginin aksamamasi bilinci ile ara vermeksizin
hasta tedavilerine devam ettiler. Tabii bu 6zveri sadece klinik anlamda olmadi, ayn1 zamanda akademik
ortamda calismalarina devam etiler.

Bu donemde bile dergimiz, yayin hayatina ara vermeden ¢alismalarina devam etti ve programina uygun
sekilde 2020’nin ilk sayisint Editor Kurulumuzun iistiin gayreti ile tamamlama basarisin1 gosterdi. Bu
say1 i¢in de bizlere desteklerini veren yazar, hakem ve editor arkadaslarimiza tesekkiirii borg biliyoruz.

Uzun siiren sessiz bir donemden sonra dergimiz yenilenen editor kurulu ve yapisi ile 3. yilina girmis
bulunmakta. Yilda 2 say1 olarak planladigimiz dergimizi 2020 yilindan itibaren yilda 3 say1 olarak
¢ikarma kararimizi mutlulukla sizlerle paylasmak isterim. Bu donemde ki en biiyiik hedefimiz dergimizi
ulusal ve uluslararasi endekslere sokmaktir. Bu siiregte de sizlerin degerli desteklerinize ihtiyacimiz
vardir.

Bu siireci el birligi ile beraber atlatacagimiza inancimiz tamdir.

Dog¢. Dr. Korkut Ulucan, Editor



From the Editor

We are going through difficult times as the whole world nowadays. Combating Covid-19, which broke
out in Wuhan province of China towards the end of 2019 and is now a common problem of the world...

All health professionals are at the forefront of the important actors of this struggle. Dentists, who have the
highest risk of transmission, have continued their duties with great effort and still continue. Even during
the period when the transmission risk of the disease was most intense, they continued their treatment
without interruption with the awareness that the public health would not be disrupted. Of course, this
dedication was not only clinically, but also academically.

Even in this period, our journal continued to work without interrupting the publication life and succeeded
in completing the first issue of 2020 in accordance with its program with the superior effort of our Editorial
Board. We would like to thank our authors, reviewers and editors who supported us for this issue.

After a long quiet period of time without any volume and issue, our journal has entered its third year with
its newly board and structure. I would like to happily share our decision to publish our journal, which was
planned as 2 issues per year, to be 3 issues per year since 2020. Our biggest goal in this period is to put
our journal into national and international indexes. We also need your valuable support in this process.

We firmly believe that we will survive this process together.

Assc. Prof. Dr. Korkut Ulucan, Editor-in-Chief
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Evaluation of the anterior meniscal displacement with reduction by
High-Resolution Ultrasonography pulsed-wave Doppler mode (PWD).

A pilot study

A. ALSAFADI'# @©, J.L. Cobo*? ®, I. Menéndez'+*

Abstract

Objective: The temporomandibular joint disorder (TMD)
refers to mandibular dysfunction caused by reduced function of
the primary structures that compose the temporomandibular joint
(TMJ) or other structures related to the TMJ or by the interaction
of these structures with each other. Ultrasound imaging (USI)
can demonstrate not only soft tissue alterations but also visualize
hard tissue alterations. Pulsed-wave Doppler mode is a widely
used technique in the study of movable structures, particularly the
vascular system.

Material and Methods: 16 patients (32 TMJ) were included
in this study, grouped in 10 women’s and 6 men’s). An extraoral
and intraoral examination of the TMJ was realized to detect
anterior disc displacement with reduction. Ultrasonography high-
resolution examination was carried out by LOGIQ e Healthcare®
with a 16 MHz high-frequency transducer. A musculoskeletal L8-
18i wideband linear array was used for pulsed-wave doppler mode
examination.

Results: Fourteen patients presented anterior disc displacement
with reduction, and 2 patients presented normal disc position.
When meniscal displacement is detected, PWD mode presents a
distinct waveform on the timeline of the exploration.

Conclusion: Pulsed-wave Doppler mode provides an
advantage in USI, helping to confirm the existence of anterior disc
displacement or crepitation. USI is a noninvasive technique with
no radiation exposure. It permits static and dynamic exploration
of the TMJ with a short examination time, low cost, and no
contraindications or special patient preparation.

Keywords: Temporomandibular joint, Ultrasonography, Articular
disc, Disc displacement, pulsed wave, Doppler.
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Introduction

The human temporomandibular joint (TMJ) is distinct from
other synovial joints in that it is formed by two separate
mesenchymal tissues(1). The TMJ consists of the mandible
condyle and glenoid fossa of the temporal bone. The
articular disc consists of intermediate fibrocartilage fixed to
the articular capsule and the lateral margins of the condyle.
However, the disc divides the articular joint cavity into two
compartments: upper and lower(2). A synovial membrane
covers the inner surface of the capsule and disc, except
for the articular surface(3). The TMJ has a crucial role in
mastication and speech, making it an essential anatomical
structure of interest for dentists, orthodontists, clinicians,
and radiologists(4). The term “temporomandibular joint
disorder” (TMD) refers to mandibular dysfunction caused
by reduced function of the primary structures that constitute
the TMJ or other structures related to TMJ or by the
interaction of these structures with each other(5). Pringle
(6) was the first to report and define TMD in 1918. TMD
affects not only the TMJ but also the masticatory system
and other structures of the stomatognathic system. Overall,
41% of people exhibit at least one symptom related to TMD,
and 56% have at least one related sign, which indicates that
40-60% of the general population is affected by TMD(5).
Disc displacement is the most common intraarticular cause
of TMD and results from instability between the condyle,
temporal bone, and articular disc components(7). TMJ
disc displacements are frequently symptomatic. However,
in some individuals, disc displacement could be present
with no symptoms. TMD affects women more than men,
which could be referred to as the hormonal theory, which
indicates that female hormones play a significant role
in the pathogenesis of TMDs(8-10). Several studies
have discussed the use of various imaging techniques as


https://orcid.org/0000-0001-8320-2916
https://orcid.org/0000-0002-1281-4867
https://orcid.org/0000-0003-3244-1049

P Alsafadi et al.
Meniscal Displacement by PWD Mode

European Journal of Research in Dentistry 2020; 4-1: 2-6

diagnostic methods for TMD(11,12). Magnetic resonance
imaging (MRI) is considered the gold standard modality
due to its efficacy in evaluating the soft and hard tissues
of the TMJ(7). Computerized tomography (CT) enables
the evaluation of the bony structures, but it is not helpful
in the evaluation of soft tissue structures like the articular
disc. Furthermore, CT radiation exposure limits its use as
a screening method because of the large doses of ionising
radiation (13).

The high demand for a non-invasive technique and
allows real-time evaluation with no radiation exposure
and low cost, lead a group of scientists to propose the
Ultrasonography as an alternative imaging technique in
1990(7). In ultrasonography, high-frequency wave sounds
(emitted by the transducer through the piezoelectric crystals)
are transmitted into the human body through the transducer,
the interfered echoes of the body tissues are detected and
displayed on the screen(7). The main advantage of USI
is the ability to perform static and dynamic studies; this
feature allows the practitioner to detect the disc position
more accurately than with a single static investigation. USI
can demonstrate not only soft tissue alterations but also
visualize hard tissue alterations(8). However, USI is not
only used to detect disc position but also used for detection
of joint effusion (an increase of articular space width) and
condylar irregularities.

Moreover, USI has a significant advantage that has
been introduced in the last generation of USI equipment,
namely, the pulsed-wave Doppler (PWD) mode. This
mode is widely used in the study of movable structures,
particularly the vascular system. The equipment combines
real-time B-mode USI with the pulsed Doppler technique,
permitting the user to evaluate the differences in frequency
and thereby calculate blood flow velocity in the selected
vessel (14). Some studies of the TMJ have used Doppler
sound analysis techniques and, recently, two-dimensional
Doppler velocimetry techniques. The aim of this study was
to evaluate the efficacy of PWD mode ultrasonography for
the detection of ADDwr.

Materials and methods

This study evaluated 32 TMJs of 16 patients (10 women
and 6 men) with age ranged between 12 to 48 years old.

These patients came to our clinic between March 2019 and
June 2019 with pain in the TMJ area who were suspected
of presenting TMD symptoms; the patients were otherwise
in good health. The exclusion criteria of this study included
previous trauma to the head and face area, prior surgery
on the TMJ, orthodontic treatment, and facial deformities.
Ethical approval was obtained from the ethics committee
of the Instituto Asturiano de Odontologia (IAO) (Ref.IAO-
16-060), and this study met the criteria of Helsinki 1975,
2008 revision and Spanish legalization. Extraoral and
intraoral exploration and clinical assessments of the TMJ
were conducted by the same practitioner (orthodontist)
per the research diagnostic criteria for temporomandibular
disorders (CDC/TMD) (15). The examination included
evaluating the patient’s history, assessing the presence of
joint sound and pain, palpating the intraoral and extraoral
masticatory muscles, and measuring the mouth opening
range. A clinical examination was carried out for all patients,
followed by the USI B-Mode examination. Ultrasonographic
examinations were carried out with a LOGIQ e ultrasound
apparatus (BT12-GE Healthcare®USA) with a 16 MHz high-
frequency transducer. The transducer used in this study for
musculoskeletal imaging purposes was an L8-18i wideband
high-frequency linear array, which has a 6.7-18.0 MHz
imaging frequency. PWD mode was applied with a frequency
of 10.0 MHz, a sample volume (SV) of 2, Figure 1, a pulse
repetition frequency (PRF) of 2.6 Hz, and a wave frequency
(WF) of 78 Hz. The patient was imaged under appropriate
lighting in a dental chair while in a supine position. The
probe was positioned over the TMJ area perpendicular to
the zygomatic arch in the transverse and longitudinal planes
and tilted until the best visualization was achieved(16—19),
figure 2. The images were captured in both the closed
and maximally open positions. On the ultrasound images,
the condylar surface and articular eminence appeared as
hyperechogenic lines, while the articular disc was identified
by a thin hypoechogenic band between the two lines. The
relationship between the articular disc and the condyle
was assessed. The disc position was classified as normal
when the anterior border of the disc was located superior
to the condyle and as anteriorly displaced when the anterior
border of the disc was anterior to the condyle. Subsequently,
a dynamic examination of the TMJ was realized using PWD
mode, which allows the simultaneous display of USI and
Doppler signals.
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Figure 1. Sample volume of the mandibular condyle in PWD
mode and analysis of condylar movement.

Figure 2. Patient and probe positioning in ultrasonography
examination.

Results

Actotal of 14 patients presented ADDwr through the extraoral
exploration of the TMJ. Ultrasound examination with PWD
mode, confirm that fourteen patients had ADDwr, while two
patients showed normal disc position.

PWD-mode USI confirmed the suspected presence
of ADDwr by showing an elongated waveform on the
timeline when the meniscal click occurred. In a normal

patient included in this study, no alteration in the doppler
spectrum was observed. Figure 3 shows a normal disc
position diagnosed by PWD mode, where the examination
timeline does not demonstrate any wave irregularities.
While in a patient with dysfunction of the condylar-disc
complex, irregular and elongated peaks were observed
on examination timeline due to incorrect movement of
the meniscus and condyle. However, Figures 4 from a
different patient show an elongated waveform that indicates
anterior disc displacement with reduction. However, Figure
5 presents a slight click of a girl with 12 years old. This
click is presented on the timeline with a short and multiple
waveforms. In the present work, crepitation was not detected
through this study due to sample patients.
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Figure 3. The patient did not present any wave irregularities on
the timeline, which indicates that there was no disc displacement.
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Figure 4. The patient presented anterior disc displacement with
reduction. The PWD timeline shows an elongated wave at the time
of the click.
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Figure 5. A 12-year-old girl presented a slight click when opening
and closing her mouth. The first short wave on the left indicates the
click during mouth opening, while the second short wave on the
right indicate the click during mouth closing.

Discussion

The TMJ consists of the mandibular condyles, the
mandibular fossa, and the articular disc. TMD is a common
orofacial disorder that affects approximately 8-12% of
the population, and a significant proportion of these
patients seek treatment (20). TMD is divided into two
groups: ID and musculoskeletal problems. ID is the most
frequent type of TMD and is characterized by anterior
disc displacement, joint effusion, condylar erosion, and
osteoarthritis. The management of TMD starts with a
clinical examination, which must be supported by the
appropriate imaging modality to confirm the presence or
absence of the suspected disorder, allowing the physician
to make the correct treatment decision. In clinical practice,
ordinary CT scans or cone-beam CT (CBCT) can help in the
confirmatory diagnosis of hard tissue, while MRI can do the
same for soft tissue. Many pathologies related to the head
and neck, including structures such as the salivary glands,
lymphatics, vascular structures, and nerves, are accessible
to USI. However, reports have discussed the limitations of
USI in the detection of TMD in clinical practice (20,21). On
the other hand, several reports confirm that USI is a useful
imaging modality for the diagnosis of TMD. A study by
Hayashi et al. (22) with more than 23 patients and a 10 MHz
transducer reported a Se of 63%, Sp of 100% and accuracy
of 72% for detecting disc displacement, while Manfredini et
al. (23) reported a Se and Sp of 57% and 74% for detecting
disc displacement, respectively. Kaya et al. (24) stated that

there were no significant differences between MRI and USI
in visualizing ADD, ADDwr, ADDwor, and effusion, and
the findings of the two methods agreed with each other in all
assessments (p>0.05). Dong et al. (25) reported that patients
who were suspected of having ADDwr were associated
with an 89% probability of having a positive ADDwr result
and a 21% chance of having a negative result after being
evaluated by USI.

In comparison, the corresponding probabilities for
ADDwor were 82% and 16%, respectively (25). Other
authors reported that ultrasound is not an effective method
to distinguish between anterior disc displacement with and
without reduction (24,26). However, the new generation
of ultrasonography equipment has a Doppler mode
incorporated into it, permitting simultaneous B-mode
and Doppler examination. In the dynamic exploration of
the TMJ, PWD mode permits the examiner to hear and
to visualize on the timeline any acoustic alteration that
will produce an elongated waveform (with a distinct peak
and trough), as in cases when a click caused by ADDwr
occurs during the examination. This ability gives PWD an
advantage in the detection of ADDwr or crepitation. It is
essential to investigate sounds from the TMJ to understand
TMIJ dysfunction better. USI has advantages that make it
superior to other imaging modalities, such as non-invasive
techniques, a lack of radiation exposure, low cost, short
examination time, and casily repeatable methods. Few
studies have evaluated TMJ pathology through PWD mode.
The recent paper about using PWD mode to study TMJ
was in 2012 by A. Stagnitti et, al(14). However, the correct
outcome of the examination seems to depend on operator
experience as it is possible to generate many artifacts
which are sometimes linked to minor methodological
variations especially in the positioning and inclination of
the transducer. Therefore, this study aimed to evaluate the
efficacy of PWD-mode ultrasonography for the detection of
ADDwr.

PWD mode uses the Doppler effect, i.e., moving objects
change the characteristics of sound waves. By sending
short, quick pulses of sound, it is possible to accurately
measure the velocity of blood in a precise location and in
real-time. In all cases, the Doppler ultrasound examination
has shown the ability to differentiate between normal and
pathological patients and has permitted the most significant
aspects of dysfunctional to be identified (14). One must bear
in mind, of course, that the examination outcome depends
on operator experience, as it is possible to produce many
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artifacts, especially in the positioning and inclination of the
transducer (14). A study by Stagnitti et al. (14) mentioned
that the PWD examination proved particularly useful in
planning and follow-up because it allowed quantification
of the kinetic moment of the pathological movement,
including temporal and spatial relationships. Through this
study, we found that PWD mode is a useful mode that
helps the physician confirm the presence of ADDwr and/
or crepitation of the mandibular articulation. This study
has a small sample size; therefore, future studies of PWD
mode must be conducted in large samples to confirm the
effectiveness of this mode in detecting ADDwr. This work
was realized because few studies were realized overusing
pulsed wave mode as a diagnostic method for the detection
of ADDwr. We suggest a prospective study with a more
extensive patient’s sample to confirm the usefulness of the
PWD mode as a diagnostic method for the detection of TMD
pathologies especially disc displacements and crepitation,
which could allow ultrasound to take the place of MRI as
the initial imaging modality for the diagnosis of TMD.

Conclusion

Ultrasonography is a useful diagnostic method for the
detection of TMD. PWD mode gives ultrasound an
advantage in confirming the existence of anterior disc
displacement or crepitation. USI is a non-invasive technique
with no radiation exposure and permits both static and
dynamic exploration of the TMJ; this technique also has
the advantages of short examination time, low cost, and no
contraindications or special patient preparation required. A
prospective study with a large patient sample is necessary
to confirm the effectiveness of USI with PWD mode in
diagnosing anterior disc displacement with reduction.
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Restoratif Islemlerdeki Hasta Memnuniyetinin Belirlenmesi Uzerine Bir

Pilot Calisma

A Pilot Study on Determination of Patient Satisfaction in Restorative Procedures

U. Begiim GURAY EFES

Oz

Amag: Hastalarin, aldiklar1 dis hekimligi hizmetlerine yonelik
beklentilerini belirlemek, tedavi hizmetlerinde dis hekimi ve
saglik calisanlarinin hastalar ile olan iliskisini gdzlemlemek,
dis hekimligi tedavilerindeki memnuniyeti gelistirmeye yonelik
hastalardan bilgi alimmi saglamak amaglanmistir. Dis hekimligi
hizmeti veren bireylerin, tedavi sirasinda hastalarin uygulama
etaplarindaki memnuniyetini etkileyen faktorleri belirleyerek bu
veriler 151831inda hekimlere ve diger saglik calisanlarina, hizmet
verdikleri bireylere yonelik veri elde edilmesi amaglanmustir.

Gere¢ ve Yontem: Istanbul Universitesi Dis Hekimligi
Fakiiltesi’nde restoratif dis tedavisi goéren hastalara anket
formlar1 verilerek cevaplanmasi istenmistir. Restoratif iglemin,
Istanbul Universitesi Dis Hekimligi Fakiiltesi’nde egitim goren
dis hekimligi 0grencileri tarafindan tamamlanmasinin ardindan
250 hastadan form doldurmasi istenmistir. Anket sonucundaki
kriterlerin karsilastirilmasinda Ki-Kare yontemi ve SPSS programi
kullanilmagtir.

Bulgular: Calismamizda yaptigimiz anketlerin sonuglarina
gore tedavi sirasinda hissedilen aci1 (p=0.005), hastanin tedavi
sirasindaki oturma pozisyonu (p=0.047) ve tiikiirik emicinin
kullanim1 (p=0.014) kriterlerinin hasta memnuniyetini etkileyen
faktorler arasinda istatistiksel olarak anlamli fark oldugu
gozlenmistir.

Sonug: Restoratif tedavi sirasinda kullanilan tiikiiriik emicinin
¢evre yumusak dokulara olan baskist ve dentin hassasiyetine
sebep olmasi, hasta pozisyonunun ideal ergonomik konumda
ayarlanamamasi, tedavi esnasinda olusan agri hissinin kontrol
edilememesi hasta memnuniyetinin derecesinin diisiik olmasina
sebep olmaktadir. Bu da hastalarin bir sonraki seanslara
gelmemesine ve hekimile iliskilerini kesmelerine sebep olmaktadir.
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Bunun sonucu olarak basit tedavi prosediirleri ile ¢oziilebilecek
olan islemler hastaligin ilerlemesine bagli olarak komplike hale
gelmekte ve bu da hem hastayr hem de iilke ekonomisini zarara
ugratan bir sitire¢ olarak karsimiza ¢ikmaktadir.

Anahtar Kelimeler: Dental restorasyonlar, dis hekimligi
hizmetleri, hasta memnuniyeti

Abstract

Objective: The aim of this study is to determine the expectations
of the patients for the dental services they receive, to observe
the relationship between the dentists and health workers in the
treatment services and to obtain information from the patients in
order to improve the satisfaction of the dental treatments. The aim
of'this study was to determine the factors that affect the satisfaction
of the patients who provide dental services during the application
stages of the patients during the treatment and to obtain data for
physicians and other health workers and the individuals they serve.

Materials and Methods: Questionnaires were given to
the patients receiving restorative dental treatment at Istanbul
University Faculty of Dentistry. After the restorative procedure
was completed by dental students studying at the Faculty of
Dentistry of Istanbul University, 250 patients were asked to fill
in the form. Chi-square method and SPSS program were used to
compare the criteria at the end of the survey.

Results: According to the results of the questionnaires we
conducted in our study, it was observed that there were statistically
significant differences between the factors that affected patient
satisfaction during the treatment (p = 0.005), sitting position
during treatment (p = 0.047) and use of saliva ejector (p = 0.014).

Conclusion: The saliva ejector used during restorative
treatment causes pressure on the surrounding soft tissues and dentin
sensitivity, the patient position cannot be adjusted to the ideal
ergonomic position, and the feeling of pain cannot be controlled
during the treatment leads to low patient satisfaction. This causes
the patients not to come to the next sessions and to cut off their
relations with the physician. As a result, the procedures that can
be solved by simple treatment procedures become complicated
depending on the progression of the disease and this is a process
that harms both the patient and the national economy.

Keywords: Dental restorations, dental services, patient satisfaction
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GIRIS

Yirminci yilizyilda teknolojik gelismelerle birlikte bilim,
tiim ¢aglar boyu yasadig1 en hizli degisimi gosterdi. Gelisen
teknolojik geligsmelerle birlikte insanlarin yasam kalitesi
ve beklentileri de dogru orantili olarak artti (1). Zaman
icerisinde hastalar, sadece tedaviye yonelik uygulamalarin
kalitesine degil ayni zamanda verilen hizmete yonelik kalite
arayisina girmislerdir (2-4). Bu da saglik kuruluslarimin
eski klasik yontem anlayislarini degistirmelerine yol agmus,
kaliteli bir hizmet verebilmek i¢in hasta odakli iletisim ve
memnuniyet kavramlarinin merkezde alindigi bir anlayis
benimsenmistir. Saglik hizmetlerinin, hasta memnuniyeti
dikkate
verilemeyecegi yoniinde ortak bir goriis gelistirilmistir (5-
6).

alinmadan ytiksek kalitede tedavi hizmeti

Hasta memnuniyeti, degiskene bagli olan ¢ok faktorlii bir
kavram olarak karsimiza ¢ikmaktadir. Bu faktorler arasinda
hastanin egitim ge¢misi, yasam tarzi, dnceki tibbi deneyim
ve beklentileri vs. gibi birgok degisken bulunmaktadir
(9,10). Yapilan ¢aligmalarin sonucunda ‘Hasta memnuniyeti,
verilen hizmetin hastanin beklentilerini karsilamasi ya da
hastanin verilen hizmeti nasil algiladigina dayanmaktadir.’
seklinde genel bir kabul bulunmaktadir (2, 9). Buradan
hareketle literatiirde hasta memnuniyetinin temelini hasta
beklentileri ve genis Olgiide hasta hekim birlikteliginin
olusturdugu vurgulanmaktadir (10-12). Bir baska tanima
gore ‘Hasta memnuniyeti, hastanin saglik hizmeti alma
kararindan itibaren bu hizmeti arastirmasi, bulmasi, hizmete
ulasmasi1 ve kullanmasi vb. siireclerde yasadigi olaylar ve
elde ettigi faydalar ile beklentilerinin karsilastirilmasi
sonucu ulastigi tatmini diizeyidir (9,13).”

Memnuniyetin belirlenmesinde, anket formlart 6nemli
bir ara¢ olarak karsimiza g¢ikmaktadir. Genel anlamda,
aragtirmalarda 6ne ¢ikan anketlere baktigimizda; Corah’in
Dental Visit Satisfaction Scale (DVSS) ve Dental Anxiety
Scale (DAS) karsimiza c¢ikmaktadir. DVSS ve DAS,
kisilerin normal giinliik hayatlarinda veya karsilastiklar
farkli olduklari
belirlenmesi amaciyla kullanilan sorgulama testleri olarak
karsimiza ¢ikmaktadir (14,15). Baska bir anket caligmast
olarak SERVQUAL anketi, tedavi hizmetlerinden hasta
memnuniyetini degerlendiren ticari bir anket olarak
kullanilmaktadir (13).

durumlarda  sahip anksiyetenin

Son yillarda tilkemizdeki saglik sistemi, hizmetteki
kalite ve hasta odaklr hale gelmistir (3). Bu yapida belirleyici
bir unsur olarak hekimlerin hastalarla olan iletisim
becerileri énem kazanmustir. Iletisim becerisi hekimlerin

ve saglik kuruluslarinin tercih edilebilirligini etkileyen en
onemli faktor olarak karsimiza ¢ikmaktadir (5). Hastalarin
beklentileri saglik hizmetlerinin en dnemli ¢iktilarindan biri
olarak, hizmet stirecinde ve kalite ¢alismalarinda iizerinde
onemle durulan bir konudur (4,12,16).

Hastalarin, dis hekimligi hizmetlerine yonelik
memnuniyetini etkileyen faktorleri belirlemek ve dis
hekimligi  tedavilerindeki ~memnuniyeti gelistirmeye
yonelik hastalardan bilgi alimini saglamak amaglanmistir.
Dis hekimligi hizmeti veren bireylerin; tedavi sirasinda,
hastalarin uygulama etaplarindan duyduklart memnuniyet
ve konfora yonelik veri elde etmek istenmistir. Yapilan
calisma ile bu veriler 1s18inda hekimlere ve diger saglik
calisanlarma, hizmet verdikleri bireylere yonelik yapict
davranis tarzini hatirlatmak ve bunun Oneminin altint
¢izmek ile birlikte tedavi sirasindaki olumsuz faktorlerin
belirlenip tedavinin siirdiiriilebilirligine katki saglamak

amaglanmaktadir.

YONTEM

Calismaya katilacak bireyler Istanbul Universitesi Dis
Hekimligi Fakiiltesi Dis Hastaliklar1 ve Tedavisi Anabilim
Dali’na calisma igin belirlenen iki aylik siirecte arastirma
kriterlerine uygun olmak kosulu ile rastgele secilmisgtir.
Katilimeilarin: Dislerinin birinde yada birden fazlasinda
pulpa dokusuna ulagmayan c¢liriik bulunmasi, on sekiz
ile altmis bes yas arasinda olmasi, ciddi bir sistemik
hastaliginin bulunmamasi, restorasyon bdlgesinde yaniltict
bir agrinin kaynagi olabilecek herhangi bir enfeksiyon odagi
cliriik yada gozlenebilen herhangi bir hastaliginin olmamast
istenmistir.

Katilimcilar: Restorasyon oncesinde gegmeyen siddetli
agrilar ve gece zonklama seklinde olusan agrilarinin var
olmast, hamilelik ya da emzirme siirecinde olmasi, beslenme
bozukluklar1 olmasi, ciddi sistemik hastaliklarin bulunmasi,
asir1 bir diyet uygulamasi ve siddetli asitlere maruz kalmasi,
iic ay igerisinde periodontal cerrahi operasyon gecirmis
olmasi durumunda arastirmaya dahil edilmemisgtir.

Arastirma grubunun belirlenmesi islemi 6ncesi hastalar,
calisma hakkinda yazili ve sozlii onaylart alinmustir.
Istanbul Universitesi Dis Hekimligi Fakiiltesi’nde restoratif
dis tedavisi goren hastalara anket formlar1 verilerek
cevaplanmasi istenmistir.

Restoratif islemin Istanbul Universitesi Dis Hekimligi
Fakiiltesi’nde egitim goren dis hekimligi o6grencileri
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tarafindan; tedavinin tamamlanmasinin ardindan hastaya,
form doldurtulmustur.

Hasta memnuniyetini belirlemek i¢in sorulan 15 soruya
verilen toplam puan 45’in altinda olmasi durumunda
memnuniyet derecesi diisiik, iizerinde olmasi durumunda
memnuniyet derecesi yiiksek olarak kabul edilmistir

Arastirma Kurgusu icin Gerekli Minimum Denek
Sayisinin Saptanmasi

Calismada ‘Restoratif Islemlerdeki Hasta Memnuniyetinin
Belirlenmesi’ konulu ¢aligmada anket uygulanacagi denek
sayisinin ¢ok degigkenli ¢oziimlemelerde teorik olarak
yeterliligi kabul edilen 1/10 orani dikkate alindiginda,
toplam 25 soruluk anket i¢cin 250 denck kullanilmasi,
yapilacak ileri analizler, ¢ok degiskenli ¢dziimlemeler ve
diger bivarite hesaplama kurgulari i¢in gerekli minimum
denck sayisi olarak kabul edilmistir.

Calismanin istatistiksel olarak c¢oziimlemesinde, ele
alinan primer 6lgiite ait sikliklar frekans ve yiizde degerleri
ile tanimlanmistir. Gruplar arasi frekans ve yiizdelerin
kiyaslanmasinda Ki-kare kesin olasilik testi kullanilmustir.
Yorumlamalarda anlamlilik s p=0.05 alinmustir.
Caligmamizdaki istatistiksel analizlerde SPSS (Siiriim:22)
paket programi kullanilmistir.

BULGULAR

Hastalar, hekimin tedavi konusunda
seceneklerden memnun olma konusunda 250 hastanin
240’1 olumlu bildirimde bulunmustur [Tablo 1]. Hekimin
tedavi sirasindaki hastaya karst davranislart yoniinden

degerlendirilmesinde 250 hastanin 217’si olumlu bildirimde

sundugu

bulunmustur [Tablo 2]. Hekimin, tedavi sirasinda hastaya
vermis oldugu giiven yoniinden degerlendirilmesinde 250
hastanin 234’# olumlu bildirimde bulunmustur [Tablo 3].
Restoratif dis tedavisi kliniginde dis ¢liriigii tedavisinde
kullanilan malzemelerin kalitesine yonelik degerlendirmede
233 hasta olumlu bildirimde bulunmustur [Tablo 4].
Hastalara yonelik koruyucu hekimligin 6nemi konusunda
250 hastanin 201’1 katildigini bildirmistir [Tablo 5]. 250
hastanin genel degerlendirme formu kapsaminda 15 soruya
verdikleri puanlara gore 196 hasta yapilan tedaviyle ilgili
olumlu bildirimde bulunmustur [Tablo 6]. % 21,6’lik
kisimda bulunan hastalarin  memnuniyet derecesinin
diisiik olmasinin nedeninin tespit edilebilmesi icin tedavi
sirasindaki faktorler degerlendirilmistir. Bu sonuglara gore

titkiiriik emiciden rahatsiz olan hasta sayist 154 iken, 96
hasta etkilenmemistir. Reflektor 1s1§indan rahatsiz olan
hasta sayis1 46 iken, 204 hasta etkilenmemistir. Klinigin
ortamindan rahatsiz olan hasta sayisi 24 iken, 226 hasta
etkilenmemistir. Kullanilan pamuktan rahatsiz olan hasta
sayis1 39 iken, 211 hasta etkilenmemistir. Tedavi sirasindaki
oturma pozisyonundan rahatsiz olan hasta sayist 108 iken,
142 hasta etkilenmemistir. Klinigin fiziki kosullarindan
rahatsiz olan hasta sayisi 31 iken, 219 hasta etkilenmemistir.
Malzemelerin kalitesinden rahatsiz olan hasta sayis1 13 iken,
237 hasta etkilenmemistir. Materyallerin temizliginden
rahatsiz olan hasta sayisi1 18 iken, 232 hasta etkilenmemistir.
Act hissetmesinden kaynakli rahatsiz olan hasta sayis1 176
iken, 74 hasta etkilenmemistir [ Tablo 7]. Tedaviasamasindaki
etkenler ile hasta memnuniyeti arasindaki iligki istatistiksel
olarak kiyaslandiginda hastaya yoneltilen 10 tane faktorden
tikiiriik emici (p=0.014), oturma pozisyonu (p=0.047), tedavi
sirasindaki act (p=0.005) memnuniyeti istatistiksel olarak
anlaml diizeyde etkileyen faktorler olarak ortaya ¢ikmustir.
Tedavi asamasindaki etkenlerden hasta memnuniyetini
etkileyen en 6nemli faktor olarak tedavi sirasinda hissedilen
acl, hastalarin memnuniyetsizligine % 70.4 oraninda en
¢ok sebep olan faktor olarak karsimiza ¢ikmustir. Tedavi
sirasinda hissedilen aci faktoriinii takiben, % 61.6 oraninda
tiikiiriik emici ve % 43.2 oraninda oturma pozisyonu, hasta
memnuniyetinin derecesinin diisgmesine sebep olan diger
faktorler olarak goriilmektedir. Katilimcilarin 182’si kadin
hastalardan olusurken, 68’1 erkek hastadan olugmaktadir.
Katilimeilarin % 26,4°1 18-29 yas; % 18,8°1 30-39 yas; %
30°u 40-49 yas; % 24,8’1 50-59 yas arasindadir [Tablo §].

Tablo 1: Hekimimin Dis Ciiriigiimiin Tedavisi I¢in Sundugu
Segeneklerden Memnunum

TABLO 1 Say1 Oran (%)
Tamamen Katiliyorum 231 92,4
Kismen Katilyyorum 9 3,6
Kararsizim/Bilmiyorum 4 1,6

Cok Az Katilyyorum 5 2

Hig¢ Katilmiyorum 1 0,4
Toplam 250 100

Tablo 2: Hekimimin Titiz Davranisindan ve Ciddiyetinden
Memnunum

TABLO 2 Say1 Oran(%)
Tamamen Katiliyorum 193 77,2
Kismen Katiliyorum 34 13,6
Kararsizim/Bilmiyorum 9 3,6

Cok Az Katilyyorum 6 2,4

Hig Katilmiyorum 8 3,2
Toplam 250 100
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Tablo 3: Hekimimin Vermis Oldugu Giivenden Memnunum

TABLO 3 Say1 Oran(%)
Tamamen Katiltyorum 209 83,6
Kismen Katiltyorum 25 10
Kararsizim/Bilmiyorum 8 3,2
Cok Az Katilyyorum 3 1,2

Hig¢ Katilmiyorum 5 2

Toplam 250 100

Tablo 4: Dis Ciiriigi Tedavisinde Kullanilan

Kalitesinden Memnunum

Malzemelerin

TABLO 4 Say1 Oran (%)
Tamamen Katiliyorum 221 88,4
Kismen Katiltyorum 12 4,8
Kararsizim/Bilmiyorum 4 1,6

Cok Az Katilyyorum 5 2

Hig Katilmiyorum 8 32
Toplam 250 100

Tablo 5: Koruyucu Hekimlik Uygulamalarinin Tedavide Onemli

Olduguna Inantyorum

TABLO 5 Say1 Oran(%)
Tamamen Katiliyorum 128 51,2
Kismen Katiliyorum 73 29,2
Kararsizim/Bilmiyorum 26 10,4
Cok Az Katilyyorum 14 5,6
Hig¢ Katilmiyorum 9 3,6
Toplam 250 100
Tablo 6: Yapilan Tedaviden Memnunum
TABLO 6 MEMNUN | MEMNUN DEGIL | TOPLAM
196 54 250
ORAN(%) 78,4 21,6 100

Tablo 7: Tedavi Asamasinda Hastalarin Memnuniyetini Etkileyen

Faktorlerin Dagilimi

TABLO 7 Rahatsiz | Rahatsiz

etmedi etti
Tiikiiriik emicinin kullanimi 96 154 P=0.014 *
Reflektor isigimn kullanim 204 46 P=0.061
Klinigin ortami 226 24 P=0.073
Tedavi sirasinda kullanilan 211 39 P=0.068
pamuk
Hastamn oturma pozisyonu 142 108 P=0.047 *
Klinigin fiziki kosullar 219 31 P=0.075
Malzeme kalitesi 237 13 P=0.059
Materyallerin temizligi 232 18 P=0.056
Tedavi sirasinda hissedilen act | 74 176 P=0.005 *

[Anlamli fark olugturma sinirt p<0.05 olarak Kabul edilmistir.]

Tablo 8: Katilimcilarin Yas ve Cinsiyet Dagilimi

TABLO 8 ERKEK KADIN YUZDE

18-29 YAS 15 51 26,4

30-39 YAS 13 34 18,8

40-49 YAS 23 52 30

50-59 YAS 17 45 24,8

TOPLAM 68 182 100
TARTISMA

Pearl Pei Liu ve ark. yaptiklar1 ¢aligmada, hastalardaki
memnuniyet derecesinin az olmasina bagli olarak hastalarin
tedaviyi siirdiirmek istemedigi bildirilmistir (17). Yaptigimiz
calismada 250 hastanin 196’sin1n aldig1 tedaviden memnun
oldugu gozlemlenmistir. Bu hasta grubunun % 98’inin
yapilan iglem sonucunda tedaviyi siirdiirmek istemesi
bu konuda yapilan onceki g¢aligmalart desteklemektedir.
Kalan % 2’lik grubun tedaviyi siirdiirmek istememesindeki
en onemli faktoriin tedavi sirasinda hissedilen aci oldugu
gozlemlenmistir.

Dr. Adnan Hasim’in “Dis Hekimliginde Hipnoz” konulu
yazisinda; bilimsel ve yasal anlamda 1958 yilindan beri
tibbi amaglarla hipnozun resmen kabul edildigi Amerika
Birlesik Devletleri’nde faal 5 tip kurulusunun 3 tanesinin
dis hekimlerine ait kuruluglar oldugu belirtilmektedir (18).
Bu kapsamda dis hekimliginde aci faktorii ve hastanin
bu konudaki anksiyetesi tedavilerde ¢ok Onemli bir yer
etmektedir (11,19,20). Bizim yaptigimiz calismada da
tedavi sirasinda hissedilen acmnin, hasta memnuniyetini
etkileyen faktorler arasinda en yiiksek oranda goriildiigii
bulunmustur. En belirgin memnuniyet etkenlerinden birinin
tedavi sirasinda hissedilen act olarak belirlenmesinin
sebebinin hastalarin agrisiz tedavi beklentisi ve tedavi
sirasinda  hissedilen acidan  kaynakli
durumlar karsisinda tedavi Oncesinde onyargilart oldugu

distinilmistir.

olusabilecek
Ozellikle anestezi yaparken hekimin
cevre yumusak dokulara fazla baski uygulamasinin buna
sebep olabilecegi diigiiniilmiistiir. Bir diger faktér olarak
tedavi sirasinda disteki dentin dokusunda yiiksek hizlt
doner aletlerin kullanilmasi, hassasiyet hissine bagl
hastada rahatsizlik hissine sebep olabilmektedir (21,22).
Kullanilan frez takiminin eskimesine bagli olarak kesme
fonksiyonlarinin azalmasi ve dislere gereginden fazla
basing uygulanmasi da hastada rahatsizlik ve act hissi olarak
karsimiza cikan faktorler olarak goézlemlenebilmektedir.
Hekimin hastayla tedavi sirasinda kurdugu iletisimin
hastada hissedilen acinin derecesini azaltmada etkili bir
ara¢ oldugu goriilmiistiir (23,24). Tedavi sirasinda hasta ile
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konusmanin hasta tizerinde 6nemli derecede olumlu etki
olusturdugu gozlemlenmistir.

Yapilan bir¢cok calisma kadin hastalarin dis klinigine
daha ¢ok basvurduklarini gostermistir. Buna bir 6rnek
olarak; Serpil Karaoglanoglu ve ark. yaptig1 “Dis Fircalama
ve Sigara I¢gme Aliskanligmin DMFT Oranina Etkisinin
Demografik Verilere Gore Degerlendirilmesi” konulu
yaptiklart calismada Restoratif Dis Tedavisi Klinigi’'ne
basvuran 440 hastanin 251’inin kadin hasta oldugu tespit
edilmistir (25). Bizim yaptigimiz ¢aligmada da 250 hastanin
182’si kadin hasta oldugu goriilmiistiir. Bu veriler bize,
kadin hastalarin erkek hastalara gore agiz sagligina daha
fazla dikkat ettiklerini ortaya g¢ikarmistir. Bu baglamda
erkek hastalara agiz dis sagligina yonelik biling diizeyinin
arttirtlmasina yonelik ¢calismalar yapilabilir.

SONUC

Restoratif tedavi sirasinda kullanilan tikirik emicinin

gevre yumusak dokulara olan baskisi ve dentin
hassasiyetine sebep olmasi, hasta pozisyonunun ideal
ergonomik konumda ayarlanamamasi ve tedavi esnasinda
olusan agr1 hissi hasta memnuniyetinin derecesinin diisiik
olmasia sebep olmaktadir. Bu da hastalarin bir sonraki
seanslara gelmemesine ve hekim ile iliskilerini kesmelerine
sebep olabilmektedir. Bunun sonucu olarak basit tedavi
prosediirleri ile c¢oziilebilecek olan islemler hastaligin
ilerlemesine bagli olarak komplike hale gelmekte ve bu da

hem hastay1 hem de iilke ekonomisini zarara ugratmaktadir.
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Effects of Different Solvents on the Shear Bond Strength of A Nano

Additive Composite

Farkl1 Céziicii Icerikli Adezivlerin Nano Doldurucu Katkili Kompozitlerin Makaslama Baglanma

Degerleri Uzerine Etkisi

Gokhan DOKUMACIGIL @, Pinar YILMAZ ATALI

Abstract

Aim: This study evaluated the effect of different solvents on shear
bond strength (SBS) and how they were affected by the aging
process after 10,000 thermocycling.

Materials and methods: Forty intact human molars were
randomly divided into 4 groups of 10 teeth each. The teeth were
embedded into self-curing acrylic resin and the occlusal enamel
of teeth were cut with a low-speed diamond saw (Isomet 2000,
USA). Two self-etching bonding agents containing different
solvents, All-in-One (OptiBond, KavoKerr, USA), N-Bond
(Tetric, Ivoclar Vivadent, Liechtenstein) were applied over the
mid-dentin surface following the manufacturers’ instructions.
Subsequently, two-millimeter columns of Tetric N-Ceram (Ivoclar
Vivadent, Liechtenstein) composite (Shade A2) were placed over
the adhesives. Then the specimens were subjected to SBS test by
using a universal shear testing machine. While two groups were
tested after 24 h following the polymerization, the other groups
were tested after 10,000 times thermal aging. The types of failure
were evaluated under 25X magnification. The significance level
p<0.05 was used for all hypothesis tests.

Result: The One-way ANOVA revealed no significant
difference in SBS values between OptiBond All-in-one and Tetric
N-bond in the different experimental conditions, immediately
(p=0,585) and after 10,000 thermocycling (p=0.266). But all
thermocycling groups showed lower bond strength than immediate
groups (p<0,05). Besides, the types of failure were affected by
thermal aging.

Conclusion: The SBS values were not affected by the solvent
type. However, the thermal aging reduced the SBS values for both
adhesive agents.
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Oz

Amag¢: Bu calismanin amaci farkli ¢oziicliler igeren dental
adezivlerin immediyat ve 10.000 devir 1s1sal dongii uygulamasindan
sonra dentine olan makaslama baglanma dayanimlarinin
karsilastirilmasidir.

Gere¢ ve Yontem: Ciiriiksiiz ve restorasyonsuz 40 adet
insan azi disi her grupta 10 tane dis olacak sekilde rastgele 4
gruba ayrilmistir. Digler soguk akrilik igerisine gomiilditkten
sonra su sogutmasi altinda kesme cihaziyla (Isomet 2000, ABD)
okliizal mine ortadan kaldirilmistir. Farkli ¢oziiciiler igeren 2 adet
kendinden asitli (self-etch) adeziv, All-in-one (Optibond, KavoKerr,
ABD), N-Bond (Tetric, Ivoclar Vivadent, Lihtenstayn), lireticilerin
talimatalar1 dogrultusunda dentin yiizeyine uygulanmistir. Daha
sonra adezivlerin iizerine iki milimetre kalinlik ve 4 milimetre
capinda A2 renk Tetric N-Ceram (Ivoclar Vivadent, Lihtenstayn)
kompozit bloklari olusturulmustur. Numuneler hazirlandiktan
sonra universal test cihazi ile (Trapezum X, Shimadzu, Japonya)
makaslama kuvvetine maruz birakilmistir. Olusturulan 4 gruptan
2 tanesi polimerizasyon agsamasini takip eden 24 saat sonra test
edilirken, diger 2 grup 10.000 devir 1sisal dongli uygulamasi
sonrast test edilmistir. Kopma tiirleri 25X biiyiitme altinda
degerlendirilmis ve tiim hipotez testlerinde istatistiksel anlamlilik
degerleri p<0.05 olarak degerlendirilmistir.

Sonug: Tek yonlii varyans analizine (ANOVA) gore yapilan
degerlendirmelerde Optibond All-in-one ve Tetric N-bond
adezivin makaslama baglanma degerleri arasinda farkli ortam
kosullarinda, immediyat (p=0,585) ve 10.000 devir 1sisal dongii
uygulamasi sonrasinda (p=0.266), anlamli bir fark bulunmamustir.
Fakat 1si1sal dongii uygulanan gruplar immediyat gruplara gore
anlamli derecede diisiik baglanma degerleri gostermistir. (p<0.05)
Ayrica kopma tipleri 1sisal dongiiden etkilenmistir.

Sonug: Bu caligmanin 1g181inda, makaslama baglanma degerleri
¢oOziici tiplerinden etkilenmezken, 1sisal dongii uygulamasi
makaslama baglanma degerlerini anlamli derecede diisiirmiistiir.
Anahtar kelimeler: Adeziv, Coziicli, Kompozit, Makaslama
baglanma dayanimi

INTRODUCTION

Today, resin restorations are widely used in dentistry. One of
the most critical steps of these restorations is adhesion that
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ensures mechanical and physical forces between different
materials by using various components. The adhesive
interface consists of a substrate (adherent) and “adhesive”,
which placed on the substrate (2). The adhesive systems are
used for bonding resins to enamel and dentin. The ultimate
aim of bonding agents is to achieve maximum adaptation of
the dental substrate with the restorative material.

Current developments in dentistry are based on reduced
application time and simplification. Therefore, self-etch
adhesive systems are widely used in dentistry. Because,
these techniques do not require an additional acid-etch step
and they are simultaneously dissolving the smear layer
partially as they are infiltrating to dentin tubules (3). The
first self-etch adhesives were consisting of two bottles,
a bonding resin, and an acidic primer. Recently, many
clinicians prefer to use one-step self-etch adhesives called
as all-in-one (AIO) systems in which all the components
have been combined into a single bottle. All-in-one systems
require fewer steps for the bonding procedure, so they are
easy to use because of reducing the application time.

Notwithstanding the dental bonding agents ensure the
adhesion, shrinkage of the dentin matrix is another problem.
To solve this problem, different solvents have been added
into dental adhesives such as water, ethanol, and acetone.
Water is one of the most essential solvents as it contributes
to the ionization of acidic monomers (3). Also, it surrounds
the residual collagens, which avoid hydrogen bonding. This
preserves the inter-fibrillary spaces, thus resin materials
could infiltrate to these spaces (4). Ethanol is a different
solvent, which evaporates better than water because of
higher vapor pressure. Generally, water is co-solvent of
ethanol containing adhesives (5). The other important
solvent is acetone and it has higher water removing
capability than ethanol (6). Due to its high volatility,
acetone-containing adhesives has a lower shelf life than the
others (7). Consequently, the clinician must pay attention to
storage conditions for this kind of bonding systems.

Having said that, durability of resin materials
may decrease in time. The widely accepted method is
thermocycling to simulate the aging in resin bonds (8).
Especially, the restorations performed using self-etch
systems may be affected more than the etch and rinse systems

after thermocycling due to their hydrophilic ingredients.

This study evaluated the shear bond strength (SBS)
values of 3 solvent containing adhesive by comparing
ethanol/water-containing adhesive as immediate and after
10,000 thermocycling. The null hypothesis was that SBS to

dentin is unaffected by solvent type, either immediately or
after thermocycling.

MATERIALS AND METHODS

Marmara University  Scientific  Research
Commission (BAPKO) supported this study (Project no:
SAG-C-DUP-120.917.0507). This study is approved by
the ethical committee of Marmara University Faculty
of Dentistry with the ethical number 2017-84 dated on

27.03.2017.

Projects

Study Design

Extracted human molar teeth within the previous 6 months
were collected, residual tissue were removed, stored in 0.1%
thymol solution, and finally they were embedded acrylic
resin. The occlusal enamel of teeth was cut by low-speed
diamond saw (Isomet 2000, Buehler, USA). To simulate
the clinical dentin condition, surfaces were roughened by
using mid-grain diamond burs (125 pm). The teeth were
divided into 4 groups of 10 teeth (Group I (a, b), Group
IT (a, b). Two self-etching bonding agents, All-in-One
(OptiBond, KavoKerr, USA) containing acetone/cthanol/
water and N-Bond (Tetric, Ivoclar Vivadent, Liechtenstein)
containing only ethanol/water, were applied for 40 and 10
s, respectively. Following the application of the bonding
agents on the dentin surface, they were thinned with a
gentle stream of air and cured for 10 s using a LED curing
unit (VALO Cordless, Ultradent, USA) with an output
of 1000mW/cm?, as suggested by the manufacturer. The
protocols for application and composition of the materials
used in the study have been shown in Table 1. Two-
millimeter columns of Tetric N-Ceram (Ivoclar Vivadent,
Liechtenstein) composite with the shade A2 were placed
over the mid-dentin surface by using silicone molds (2 mm
thickness and 4 mm diameter) and a mylar strip to attain
flat-ended surfaces, and cured for 10 s with the same visible
light curing unit. Subsequently, during the control groups
(Group Ia and Group Ila) were stored in 37 °C distilled
water for 24 h, the test groups (Group Ib and Group IIb)
were subjected to 10,000 thermocylcing between two water
baths, a cold water bath at 5 °C and a warm water bath 55 °C.

Group I: Optibond All-in-one(AIO) + Tetric N-Ceram (TNC)
a) Immediately

b) After 10,000 thermal cycles
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Group II: Tetric N-Bond Universal + Tetric N-ceram (TNC)
a) Immediately

b) After 10,000 thermal cycles

Afterwards, the samples were placed in a universal
testing machine (Trapezium X, Shimadzu Corporation,
Japan) and tested in shear to failure with a 0.5 mm/min
crosshead speed. SBS values were calculated as MPa units.

Table 1. The protocols for application and composition of the
materials

Brand LOT Composition Procedures
GPDM, mono
and di-functional | Two coats,
methacrylate Apply for 20
monomers, s, For each
Optibond All-in-one nano-fillers coat, dry
P 33381E | including sodium | gently, light
(KavoKerr, USA) .
hexafluorosilicate, | cure for 10
water, acetone s with 1000
and ethyl alcohol, | mW/cm?
photoinitiators power
ph: 2.5
Methacrylate, Scrub for 10
Tetric N-Bond water, ethanol, s, dry gently,
Universal silicon dioxide, light cure
(Ivoclar Vivadent, W86807 photo stabilizers, | for 10 s with
Liechtenstein) stabilizers 1000 mW/cm?
ph: 2.5-3.0 power
Barium glass,
yitterbium
glve ‘:;':‘:nzlt‘:i?]‘)ie“t’ W84900 |\ fatrix: Bis- 1000 mW/cm?
GMA, TEGDMA, | power
ethoxylated Bis-
EMA, UDMA

Statistical analysis

The mean SBS to dentin was compared for 2 materials
(Optibond All-in-one and Tetric N-bond) under 2 conditions;
immediately and after thermocycling (10,000) using a one-
way analysis of variance (ANOVA) and Tukey’s tests at a
significance level of 0.05. The statistical software package
(NCSS, Utah, USA) was used to perform statistics.

Failure analysis

The types of failures were determined under 25X
magnification (Leica, USA) and recorded as either “adhesive

failure”, “cohesive failure within dentin”, “cohesive failure
within composite” or “mixed failure”.

RESULTS

The Mean SBS values and standard deviations (SD)
for different groups are presented in Table 2. Bonding
to dentin surface with Tetric N-bond resulted in higher
bond strengths in both immediate (15.47+2.78 MPa) and
thermocycled groups (11.06+2.67 MPa) than Optibond
All-in-one (immediate: 14.56+4.3 MPa; thermocycled:
9.75+2.43 MPa). However, the One-way ANOVA revealed
no significant difference in SBS values between OptiBond
All-in-one and Tetric N-bond in the immediate (p=0.585)
and thermocycled groups (p=0.266). The groups subjected
to thermal aging showed lower SBS values compared
to immediate groups (p=0.02 for OptiBond All-in-one;
p=0.017 for Tetric N-bond) For all groups, most of the
bonding failures were observed as either adhesive fracture
or mixed fracture showing some attached materials or
fractures on the dentin surface. However, there was no
cohesive failure of the resin in any of the groups (Table
3). Thermocycling induced the morphological changes of
failure type and increased the adhesive failure rate of the
groups. Although the Optibond All-in-one group showed
more adhesive failure and less cohesive failure within
dentin after thermocycling compared to immediate rates,
the failure types of Tetric N-bond has not been affected by
thermocycling as much as AIO.

Table 2. Mean SBS values and Standard Deviations (SD)

. . Immediate | SBS after

Composite | Adhesive SBS Thermocycle

OptiBond |\ 50\ 437 19752243 | 0.2
. AIO

Tetric

N-Ceram Tetric
N-Bond 15.47+£278 |11.06+2.67 |0.017
Universal

p<0.05
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Table 3. Failure modes

. Cohesive | Cohesive .
Testing . X . . Adhesive .
Composite | Adhesive |Failure |Failure . Mixed
Procedure i . Failure
(Resin) [ (Dentin)
Optibond
ptibond | 3 ) 5
. AIO
. Tetric n
Immediate N-C Tetric
“Leram N Bond |- 1 3 6
Universal
Optibond
10,000 . AIO ) ! > 4
Tetric .
Ther NC Tetric
mocycle -eram N-Bond - 2 3 5
Universal
DISCUSSION

One of the most critical steps of the resin restoration
technique is adhesion. Conversely to the former procedures
which clinicians had to drill not only infected tooth tissue
but also healthy tissues to enhance the mechanical retention
(2), adhesive systems supply restoring teeth with minimally
invasive procedures using various materials.

Etch and rinse systems increase the SBS, but self-
etch adhesives have been improved and simplified while
providing better durability and they were introduced as an
alternative because of their reduced application time and
sensitivity of the technique (9).

Faye et al. compared SBS of different self-etch adhesives
by prior etching and non-etching. As a result, they found
significantly higher SBS in prior etching groups (10).

Despite the limited research data, the available studies
show that one-step AIO systems provide better long-term
retention. Kubo et al. (11) evaluated the SBS of 2 different
self-etch adhesives and found a retention rate of 98.1% in
two-year follow-up. Apart from this, using the etch and rinse
systems, extremely drying of dentin surface may lead to the
structural collapse of the collagen matrix, which results in
inadequate infiltration of monomers into the matrix. The
prevention of the teeth from this collapse is made possible
by providing adequate moisture within dentin structure (2).
The organic solvents, such as acetone and ethanol, which
improve monomer infiltration into the demineralized dentin
matrix, play a crucial role to remove excessive water during
evaporation and dissolve the resin monomers (12).

Up-to-date materials are introduced in restorative
dentistry. Although there are several resin composites
available in the market, the recently introduced resin
composites have been produced by nano-filler technology

which is one of the most important reasons of the
improvement in the dental composites. Nayak et al.
compared the SBS of 4 new nano-filled composites with
the orthodontic light cure resin Transbond XT (3M ESPE,
USA) and reported that Tetric N-ceram composite and the
orthodontic resin showed higher SBS values (13).

Two of the important factors to attain a high quality
hybrid layer are optimal monomer infiltration into the
collagen fibrils of the demineralized dentin matrix and the
removal of excessive water and organic solvents from the
surface prior to curing (1). There is still controversy over
which is the better solvent (acetone or ethanol). Acetone is
widely used as a solvent, due to its efficiently water removal
capability from the surfaces. However, acetone-containing
adhesives has lower shelf life because of their high volatility.
Ethanol is another material used as an organic solvent in
the adhesives, but its vapor pressure is lower than acetone.
In consequence of its more hydrogen bonding capacity,
water has not chased by alcohol as effective as acetone (7).
Conversely, ethanol can expand dried demineralized matrix
more than acetone. Therefore, acetone-containing adhesives
must be used and preferred only with the wet-bonding
technique (14). Nevertheless, “dry-bonding” technique,
namely gentle drying after rinsing is still providing effective
adhesion for the water/ethanol-based adhesives (15).

In a study concerning the effect of solvent type on bond
strength, ethanol-based adhesives resulted in higher bond
strength values than acetone-based adhesives (16). The
controversial results regarding the effect of solvent type
on bond strength might be on the ground of both of the
adhesives contain ethanol solvent.

In a study by Atash and Van den Abbeele, it has been
suggested that the bond strength of adhesives depends on
the pH value (17). The pH values of dentin adhesive systems
used in our study were similar, and they were 2.5 for the
OptiBond All-in-one system whilst between 2.5-3 for the
Tetric N-Bond Universal system.

It was stated that adhesives including different solvents
may show different bond strength values in superficial and
deep dentin according to dentin bonding protocols (18). It
is much more difficult to achieve adhesion in deep dentin
than superficial dentin due to decreased intertubular dentin
area in the deep dentin and the increased water content (19).

The SBS to the superficial dentin was regarded as higher
independently from the adhesive system. In this study, the
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mid-dentin surfaces of the teeth were used for the application
of adhesive and resin composite (20).

Furthermore, there are lots of studies about SBS after 24-h
storage, but some researchers have evaluated SBS values
after thermocycling. The in vitro aging methods are often
preferred as an alternative method to in vivo aging studies.
It also has been reported that 10,000 thermal cycles have a
similar effect with 1 year of aging in the mouth (21). The
main factor that negatively affects the adhesive surface is the
hydrolysis of resin-dentin bonding. Hot water may resolve
poorly polymerized resin monomers and increase hydrolysis
of collagen structure (1). In this study, both groups have been
affected by thermocycling and this decreased the SBS values.

According to the literature, it was seen that the SBS tests
were preferred more than the tensile bond strength tests (22)
by reason of the fact that shear forces mimic the clinical
conditions better than tensile forces (23). According to these
results, the SBS comparison was chosen for this study.

Failure modes were subdivided as cohesive, adhesive,
cohesive in dentin, and cohesive in resin. It has been
reported that SBS plays an important role in failure types.
Although adhesive failure occurs in the lower SBS values,
cohesive failures occur in higher SBS values (24). The
adhesive failures might have a couple of reasons such as
inadequate wetting, excessive water or excessive air-drying
(25). Although this study has given information about the
effects of solvent type on SBS, this in vitro study does not
fully reflect the real conditions of the oral cavity.

CONCLUSION

Under the limitations of this in vitro study, it can be
concluded that;

1. There was no significant difference between the
bond strength values of ethanol/water containing
and acetone/ethanol/water containing adhesives.

2. The thermal aging has reduced the bond strength of
all tested materials.

More information is needed about laboratory and clinical
performance of the three-solvent containing adhesives.
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Evaluation of Dental Trauma Related Posts on Instagram

Instagram’daki Dental Travma ile iliskili Paylagimlarin Incelenmesi

Burcu GUCYETMEZ TOPAL @, Seda FALAKALOGLU

Abstract

Objective: The aim of the present study was to describe dental
trauma related posts which are relation with the type of presentation,
the distribution, etiology, treatment procedure and follow-up of the
trauma on Instagram.

Materials and Methods: This was a descriptive study.
The hashtags #dentaltrauma, #teethtrauma, #crownfracture,
#toothfracture, #rootfracture, #avulsedtooth, and
#dentaltraumatology were selected. All posts under these hashtags
within a six month period (November 2018-April 2019) were
analyzed. A total of 456 posts were included in this study. Data
was collected, including details about the presentation of the case,
etiology of trauma, type of trauma, follow-up period, treatment
material, and informative advices for patients. SPSS (Version 21.0)
was used for statistical analyses.

Results: A total of 645 traumatized teeth were shared, 96% of
them were permanent teeth. It was found that the most common
shared cases were trauma of the maxillary central incisors (86%).
No etiological factor of trauma reported in 76% of posts. The
most shared type of luxation injury was tooth avulsion (31.7%).
More than half of the posts about crown and crown-root fractures
(77.1%) were uncomplicated crown fractures. Follow-up time was
unreported in more than half of shared posts (86.2%). 13% of the
shared dental trauma posts included informative advices for the
patients.

Conclusion: In this study, it is concluded that most of the
Instagram posts which are related with dental trauma did not
include essential elements for dental trauma management.
Keywords: dental trauma, endodontics, Instagram, pediatric
dentistry, social media.

Seda Falakaloglu(z<)

Assistant Prof., Department of Endodontics, Afyonkarahisar Health
Sciences University, Faculty of Dentistry, Afyonkarahisar, Turkey.
e-mail:sedafalakaloglu@gmail.com

Burcu GUCYETMEZ TOPAL, Sidika Beril FALAY

Department of Pedodontics, Afyonkarahisar Health Sciences University,
Faculty of Dentistry, Afyonkarahisar, Turkey.

Submitted / Gonderilme: 21.01.2020  Accepted / Kabul:29.06.2020

18

, Sidika Beril FALAY

Oz

Amac: Bu calismanin amaci; hekimler tarafindan Instagram’da
paylasilan dental travma ile ilgili paylasimlarin, Instagram’daki
sunum sekli, dagilimi, etiyolojisi, tedavi ve takip prosediiriiniin
incelenmesidir.

Materyal-Metot: Bu tanimlayict bir ¢alismadir. Arastirma
i¢in #dentaltrauma, #teethtrauma, #crownfracture, #toothfracture,
#rootfracture, #avulsedtooth, ve #dentaltraumatology etiketleri
secilmistir. Bu etiketler ile etiketlenmis son 6 ayda paylasilan 456
paylasim degerlendirilmistir. Olgu sunumu, travma etiyolojisi,
travma tiirdi, takip siiresi, tedavi materyali ve hastalar igin
bilgilendirici tavsiyelerin bahsedildigi paylasimlar hakkindaki
veriler toplanmustir. Istatistiksel analizlerde SPSS (Versiyon 21.0)
programi kullanilmistir.

Bulgular: Toplam 645 adet travmaya ugramis dis paylasiimis
olup, bunlarin % 96’simin daimi disler oldugu goriilmiistiir. En sik
paylasilan vakalarin maksiller santral kesici disleri ilgilendiren
travma vakalar1 oldugu tespit edilmistir (% 86). Paylasimlarin
%76’sinda  travmanin etiyolojik faktorii bildirilmemistir. En
stk karsilagilan liiksasyon yaralanmasi tipi dental avulsiyon
yaralanmas: olmustur (% 31.7). Kron ve kron-kok kiriklart ile
ilgili paylasimlarin yarisindan fazlasi (% 77.1) komplike olmayan
kron kiriklart olmustur. Vakalarin takip siiresi paylasimlarin
yarisindan fazlasinda bildirilmemistir (% 86.2). Dental travma
paylasimlarinin =~ %13’tinde  hastalara yonelik bilgilendirici
tavsiyelere yer verilmemistir.

Sonu¢: Bu calismada, Instagram’daki dental travma ile
ilgili paylasimlarin ¢ogunun dental travma ydnetimi igin gerekli
unsurlari igermedigi sonucuna vartlmistir.

Anahtar Kelimeler: Cocuk dis hekimligi, dental travma,
endodonti, Instagram, sosyal medya.

Introduction

One of the most important issues in dentistry is dental
trauma, which is a common public health problem especially
among children and adolescents (1). It has been reported
in a meta-analysis study (1996-2016) that more than one
billion people alive today have had dental trauma (2). The
incidence and etiological factors of dental trauma vary across
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countries because of cultural, behavioral or environmental
differences (3). Dental trauma can cause alterations in
physical appearance, speech defects, emotional impacts and
high treatment costs (4, 5).

Treatment of trauma is challenging for many physicians,
both in terms of meeting the aesthetic and functional
expectations of patients and of relieving their pain and it often
requires multidisciplinary approach. For the management
of dental trauma and to take precautions before it occurs,
it is important to know the localization of the traumatized
teeth, type of trauma and etiological factors (6). In addition,
follow-up is very important to determine the prognosis of
treatments in trauma cases. Guidelines of the International
Association of Dental Traumatology (IADT) recommend
appropriate follow-up,
monitoring between one to five years depending on the type
of trauma (7).

by clinical and radiographic

Nowadays, social media is a propulsive force in the
information sharing and is involved in every moment of life.
It has been found that social media is an essential factor in
shaping beliefs about health practices (8). Instagram is the
most popular image and video sharing social media forum,
which is reported to have one billion users as of June 2018

9).

Instagram has attracted the attention of researchers
because of its growing popularity and frequent user
engagement, and accordingly it has been the subject of
studies in various fields of medicine such as clinical
dermatology (10), clinical infectious diseases (11), plastic
surgery (12) and radiology (13). Dentistry is also a visually
rich discipline; there have been a few dental studies that
involve the use of social media (14-17), but only one study
has been found to use Instagram, with a focus on fluoride

(8).

Dental trauma is one of the issues of dentistry with high
aesthetic and functional expectations, yet in accessible
literature there is no study about posts on Instagram
regarding dental trauma. The aim of the present study is
to describe dental trauma related posts on Instagram. The
type of presentation, the distribution, etiology, treatment
procedure and follow-up of the trauma shared in the
Instagram posts will be evaluated.

Materials and Methods

This was a descriptive, cross sectional study which has
been described as a systematic approach for searching
Instagram posts (8). A new Instagram account was created
on November, 1, 2018, and the new account was used only
for this study.

In a pilot study for the selection of hashtags, a single
researcher examined posts shared with the ‘#dental trauma’
hashtag. In these posts, the most common 50 hashtags
accompanying ‘#dental trauma’ hashtag which stated under
the posts was noted. The posts under the 20 most frequently
repeated hashtags were examined. Of the examined hashtags,
those whose top 5 posts were not associated with dental
trauma were excluded. Seven hashtags (#dentaltrauma,
#teethtrauma, #crownfracture, #toothfracture, #rootfracture,
#avulsedtooth, #dentaltraumatology) that meet the inclusion
criteria were selected for the main study.

All posts under these hashtags within a six month
period (November 2018-April 2019) were analyzed. The
two researchers were trained and calibrated to perform the
search, and Cohen’s Kappa coefficient was used to examine
inter-examiner agreement for the examination of the posts.
The posts were grouped among themselves as dental trauma,
non-dental trauma, veterinary dentistry and advertisement
(congress presentation, clinical advertisement, informative
brochure, etc.). The posts grouped under dental trauma and
the written statements by the Instagram user, who shared
the posts, were examined. The posts, which were in the
form of video, were shared only as photographs without any
statements, and those whose statement was not in English
were excluded. In multiple photo sharings, all photographs
were examined and included as a single post.

The main data collection was conducted in 10-day
intervals three times per month. During that time, the top 20
posts were viewed on every hashtag. Posts were labeled with
their respective data collection day for revisiting. Repeated
posts were not included in each review. There were a total
of 3870 posts in November, 3988 posts in December, 3460
posts in January, 3443 posts in February, 3887 posts in
March, and 3925 posts in April. A total of 456 posts were
included in this study (Table 1).
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Table 1. The numbers of total and included Instagram posts for each hashtag in study period

November December January February March April
#dentaltrauma 2538/60 2658/58 2760/75 2825/56 2882/50 2902/30
#teethtrauma 45/3 46/0 48/0 53/0 57/1 59/0
#crownfracture 48/7 52/6 55/3 58/3 65/2 68/1
#toothfracture 497/12 505/8 526/12 560/10 588/10 651/8
#rootfracture 360/4 373/2 373/0 375/0 375/0 378/0
#avulsedtooth 102/6 110/3 119/2 119/0 120/0 122/0
#dentaltraumatology 280/17 290/5 290/0 293/0 295/1 304/1

Data was collected, including details about the origin
country of the posts, specialty of dentists, presentation of
the case (photography, radiograph, or both), etiology of
trauma, type of trauma, follow-up time, treatment material
and informative features for patients.

SPSS software (version 21.0; IBM, Chicago, IL, USA)
was used for statistical analysis. The compatibility of
observations performed by the investigators was assessed
according to Cohen’s Kappa coefficient. Inter-examiner
reliability for grouping of posts was 0.95, for details of
posts was 1. The demographic data of this study, in number
and percentage, was tabularized. Categorical variables were
described by frequencies (percentages) and were compared
using the chi-square test. Significance was defined as having
a P value <0.05.

Results

The
#teethtrauma generated 4 posts, #crownfracture generated

hashtag #dentaltrauma generated 329 posts,

22 posts, #toothfracture generated 60 posts, #rootfracture

Table 2. Distribution of the localization of traumatised teeth

generated 6 posts, #avulsedtooth generated 11 posts, and
#dentaltraumatology generated 24 posts.

When the shared posts were examined by country of
origin, it was seen that most posts came from the American
continent (32.5%), while the least number came from
the African continent (0.4%). No statistically significant
difference was found between the countries in regards to the
information shared, such as the etiological factor, follow-up
period, radiographic examination, treatment material or
patient recommendations (p>0.05).

Of the dentists sharing the posts on Instagram used in
this study, 237 (52%) were general practitioners. Among
the specialists, endodontists shared more posts (33.6%)
than pedodontists (28.8%) and restorative/aesthetic dentists
(19%).

A total of 645 traumatized teeth of were shared, 96% of
them are permanent teeth and 4% of them are primary teeth.
For both primary and permanent dentitions, it was found that
the most common shared cases were trauma of the maxillary
central incisors (86%). The distribution of the teeth according
to their localizations are given in the Table 2.

Maxilla Mandibula TOTAL

Permanent dentition |  Primary dentition Permanent dentition Primary dentition
Central incisors 505 (91%) 18 (3%) 33 (6%) 0 (0%) 556 (86%)
Lateral incisors 63 (83%) 6 (8%) 7 (9%) 0 (0%) 76 (12%)
Canines 7 (70%) 1 (10%) 2 (20%) 0 (0%) 10 (%1.5)
Premolars 3 (100%) - 0 (0%) - 3 (%0.5)
Molars 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
TOTAL 578 (90%) 25 (4%) 42 (6%) 0 (0%) 645 (100%)

Photographs were used in 356 (78%) posts, radiographs
were used in 29 (6%) posts and both of them were used in
71 (15.5%) posts.

No ectiological factor of trauma was reported in 347
(76%) of the posts. There were 49 (11%) traumas caused
by falls, 43 (9%) by sports accidents, 7 (1.5%) by running

over , 4 (0.8%) through physical aggression, 2 (0.4%) from
crashing , 3 (0.6%) caused by car accidents and only 1
(0.2%) other reason .

The most shared type of luxation injury was tooth
avulsion (31.7%), followed by lateral luxation (25.8%),
concussion (14.2%), extrusive luxation (10.8%), intrusive
luxation (10%), and subluxation (7.5%) (Table 3).
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Table 3. Distribution of the types of luxation injuries

TYPE NUMBER OF POSTS
Concussion 17 (14.2%)
Subluxation 9 (7.5%)

Lateral luxation 31 (25.8%)

Extrusive luxation 13 (10.8%)

Intrusive luxation 12 (10%)

Avulsion 38 (31.7%)

More than half of the posts shared that were a type of
crown or crown-root fracture (77.1%, n = 283) were an
uncomplicated crown fracture. This result was followed by
complicated crown fracture (12.8%, n = 47), root fracture
(3.8%, n = 14), complicated crown-root fracture (2.7%, n =
10), dentoalveolar fracture (2.2%, n = 8), and uncomplicated
crown-root fracture (1.4%, n = 5) (Table 4).

Table 4. Distribution of the types of crown and crown-root

fractures
TYPE NUMBER OF POSTS
Uncomplicated crown fracture 283 (77.1%)
Complicated crown fracture 47 (12.8%)
Uncomplicated crown-root fracture 5(1.4%)
Complicated crown-root fracture 10 (2.7%)
Root fracture 14 (3.8%)
Dentoalveolar fracture 8(2.2%)

Follow-up time was not reported in more than half of
the shared posts (n = 393, 86.2%; Table 5). There was a
statistically significant relationship between the follow-up
period and presentation of the case (p<0.05). It was observed
that the dentists who stated the follow-up period shared only
photographs.

Table 5. Follow-up time which stated on dental trauma posts

TIME NUMBER OF POSTS
Unreported 393 (86.2%)

1 week 6 (1.3%)

2 weeks 5 (1.1%)

1 month 15 (3.3%)

6 months 6 (1.3%)

1 year 18 (3.9%)

+ 1 year 13 (2.9%)

Of the shared dental trauma posts, 59 (13%) were
informative for the patients, while 397 posts (87%) were
just case sharing. The material used to treat the trauma was
stated in 251 (55%) posts.

Discussion

With over one billion monthly users, Instagram is an
immensely popular social network worldwide, which is why
we chose this platform for our study. Instagram is especially
popular in the United States, having over 110 million users
there (9). In accordance, most of the posts shared by dentist
in this study were from America (32.5%). It can be also
related with including only posts written in English.

The multiplicity of possible trauma cases and the wide
range of treatment choices make it complicated for dentists to
provide evidence-based treatment and recommend the best
possible treatment option for the patient (18). The treatment
of dental trauma cases often requires a multidisciplinary
approach, which seems to be the reason for the different
dental specialists in this study sharing dental trauma cases.
Approximately half of the dentists were general practitioners
(52%). Among the specialists, endodontists shared more
posts (33.6%) than pedodontists (28.8%) and restorative/
aesthetic dentists (19%).

In this study, 96% of the shared cases on Instagram
were traumatic injuries to the permanent teeth. This is in
agreement with epidemiological studies which state that the
the frequency of traumatic injuries in the permanent teeth is
considerably higher than that in the primary teeth (19, 20).
The findings may be also related to studies which report
that the most frequently applied treatment for traumatic
dental injury to primary dentition was follow-up (21, 22). It
is important to note that follow up as a treatment choice is
less attractive to users of Instagram, so dentists may prefer
not to share these cases.

For both primary and permanent dentitions, it was
found that the most common shared cases were trauma
of the maxillary central incisors (86%). This finding is in
accordance with previous studies that found that dental
trauma most often affects the maxillary anterior teeth
because of their position (21, 23-26). It was found that 15%
of global Instagram users were young women between the
ages of 18 and 24 (9). According to this result, the sharing
of anterior teeth cases on Instagram could be related to
attracting the attention of young female patients with
particularly aesthetic concerns.

In the current study, the majority of shared cases
were uncomplicated crown fractures (77.1%). This is in
accordance with previous studies reported that in permanent
teeth, enamel/enamel-dentin fracture is more frequent than
any other type of dental trauma (23, 24, 27, 28). The reason
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for dentists choosing to share a case of uncomplicated crown
fracture with a complete aesthetic restoration may be the
appealing of such a case to patients is more than a bleeding,
splinted or completely intrusive tooth.

The common etiological factors of dental trauma are
falls, collisions, traffic accidents, sports activities and
interpersonal violence. These factors may vary among
countries because of cultural, behavioral, and environmental
differences (3, 24, 25, 29, 30). The results of this study
showed that the etiological factors of most of the shared
trauma cases were not stated (76%). Among the cases
in which the etiological factors were indicated, the main
etiological factors of dental trauma were falls (11%) and
sports accidents (9%). Etiological factors are sources of
important information to other dentists who will see these
shared cases, as they can use this information to educate
patients about dental trauma prevention. It is also important
for patients to know the etiological factors of dental trauma
in order to take precautions such as mouth guards.

Radiographs are essential tool for both establishing the
differential diagnosis of traumatic dental injuries and to
determine the post-trauma complications, such as periapical
pathology, root resorption, or the long-term sequelae of
permanent teeth (31). In this study, it was observed that
the radiographs of most cases (78%) were not shared on
Instagram. In the trauma cases where radiographs are of
significant importance, sharing only the photos of aesthetic
treatments performed immediately after the trauma is
incomplete and can mislead followers on the prognosis of
these cases.

Ithas been reported that some post-trauma complications,
such as crown discoloration, pulp obliteration, fistula,
inflammatory root resorption, and pathologic bone loss,
may occur after a few weeks, months, or even years (32-34).
The guidelines of the International Association of Dental
Traumatology recommend appropriate follow-up between
1-5 years, depending on the type of trauma. In cases of
severe primary teeth injuries, clinical and radiographic
monitoring is recommended each year until the eruption of
the permanent successor (7, 35). A follow up of less than 6
months after the trauma was reported to be inadequate for
assessing the treatment outcomes (34). But on Instagram,
86% of'the dentists did not share the follow-up period of their
cases. Only 7% of the cases shared included information on
the follow-up for more than 6 months. It was also observed
that the dentists who stated the follow-up period usually
shared only photographs. Thus, most of the shared cases

did not give any information about the long-term success
or complications of the treatment. The success of treatments
shared on Instagram can be misleading for followers.

Audiovisual methods are important for educating the
public about dental trauma (36). In a study, it is stated that
the Internet, healthcare professionals and television were
the most preferred sources of information on the emergency
management of dental trauma (37). Instagram was identified
as a unique mechanism for reaching people, especially the
younger populations, making it a valuable mechanism for
health education (10). In order to successfully use trauma
posts as an educational or informative tool for patients and
other medical or non-medical professionals, the details of
the case (etiology, treatment procedure, prognosis etc.)
and the importance of prevention should be included in
the comments on Instagram posts. Only 13% of the shared
posts in this study included informative comments; this
result may indicate that most of the current Instagram posts
are insufficient to raise the awareness of the public about
dental trauma. This finding is similar with another study that
investigated dental trauma on Facebook and found that that
platform also provided insufficiency information on dental
trauma to the public (38).

The limitation of this study was the evaluation of only
the posts written in English and posts which had open
privacy settings and were available for everyone to see.
Origin country of the posts, specialty of dentists included
in the study are taken as stated in their profiles. Although
Instagram is considered a popular platform for medical
research studies (8, 10-12), it should be noted that the
information provided can be misleading. Instagram has a
vast user platform and for widespread generalizability,
evaluating more cases, including those written in other
languages, and including more hashtags will be useful in
the future.

Conclusion

In this study, posts related to trauma on Instagram were

generally advertising, self-promotional, or unrelated
content. Most of the posts do not include essential elements
for dental trauma management, such as the ectiology,
treatment procedure, prognosis, follow-up period, post-
trauma recommendations, or trauma prevention methods. It
is concluded that in their present form, posts on Instagram
are neither informative for patients nor educational for other

dentists. In order for Instagram use to play an educational
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role for dental trauma management, shared cases should

be presented more carefully, and incorrect or incomplete

information should be avoided.
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Evaluation of Correlation Between Wear Resistance and Microhardness

of Resin-based CAD/CAM Blocks

Kompozit Icerikli Cad/Cam Bloklarin Asinma Direnci ile Mikrosertlik Arasindaki Korelasyonun

Degerlendirilmesi
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Abstract Oz

Aim: Evaluating the relation between wear resistance and
microhardness of composite blocks, hybrid block, and resin
composite to provide convenient argument for clinical application.

Methods: A conventional resin composite (IPS Empress
Direct, Ivoclar Vivadent, Liechtenstein), a hybrid ceramic block
(Enamic, Vita, Germany), and composite blocks (Lava Ultimate,
3M, USA; Hc block, Shofu, Japan; Brilliant Crios, Coltene,
Switzerland; Cerasmart, GC Corp., Japan) were investigated.
Specimens (n=12 for each) were loaded in a chewing simulator
(Dent Ar-Ge, Analitik Medical, Turkey) for thermal cycling (49 N
force, 240.000 cycles, 1.5 mm lateral movement, 1.7 Hz frequency)
and worn sufaces were scanned with Las-20 (Laser scanner, SD-
Mechatronic, Germany), and Vickers microhardness (VHN)
values were determined (200 grf/10 sec). Statistical analysis was
performed using Spearman Correlation Coefficient, Kolmogorov-
Smirnov, Mann-Whitney U, Friedman and Kruskal-Wallis tests
(p<0.05).

Results: Significant correlation was detected between
microhardness and wear resistance for all composite Cad/Cam
blocks (p<0.001), whereas no correlation was observed for hybrid
block and resin composite material (p=0.05). Vita Enamic showed
the highest VHN value and wear resistance among all the materials
(p<0.001).

Conclusion: Within the limitations of this in vitro study, a
significant correlation between microhardness and wear resistance
was observed only for composite Cad/Cam blocks which varied
among the brands used in this study.

Keywords: Cad/Cam Block, Chewing simulator, Microhardness,
Resin Composite, Wear
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Amag: Klinik uygulamalara rehberlik saglamak amaciyla kompozit
bloklar, hibrid blok ve rezin kompozit materyallerin aginma direnci
ve mikro sertlik arasindaki iliskinin degerlendirilmesi.

Yontem: Geleneksel rezin kompozit (IPS Empress Direct,
Ivoclar Vivadent, Liechtenstein), hibrid seramik blok (Enamic,
VITA, Almanya) ve kompozit bloklar (Lava Ultimate, 3M,
ABD; Hc blok, Shofu, Japonya; Brilliant Crios, Coltene, Isvigre;
Cerasmart, GC Corp., Japonya) arastirildi. Ornekler (n=12) termal
siklus 6zelligi olan ¢igneme simiilatoriinde (Dent Ar-Ge, Analitik
Medikal, Tiirkiye) yaslandirildi (49 N kuvvet, 240,000 siklus, 1,5
mm lateral hareket, 1,7 Hz frekans). Lazer tarayici kullanilarak
asman yiizeyler tarandi (Las-20, SD Mechatronic, Almanya) ve
Vickers mikrosertlik degerleri (VHN) o&lgtldi (200 grf, 10s).
Istatistiksel analiz spearman korelasyon katsayisi, Kolmogorov-
Smirnov, Mann-Whitney U, Friedman ve Kruskal-Wallis testleri
kullanilarak yapild1 (p<0,05).

Bulgular: Tim kompozit bloklar1 degerlendirildiginde,
aginma direnci ve mikrosertlik arasinda anlamli korelasyon tespit
edildi (p<0.001). Ancak hibrid blok ve rezin kompozit gruplarinda
asinma direnci ve mikrosertlik arasinda bir korelasyon bulunamadi
(p>0.05). Tiim materyaller igerisinde Vita Enamic en yiiksek VHN
degeri ve aginma direncini gosterdi (p<0.001).

Sonu¢: Bu in vitro calismanin sartlari altinda, yalnizca
kompozit Cad/Cam blokta asinma direnci ve mikrosertlik arasinda
anlamli korelasyon gozlemlenmis olup korelasyon durumu
calismada kullanilan materyallere gore degisiklik gostermistir.
Anahtar kelimeler: Asinma, Cad/Cam Blok, Cigneme simiilator,
Mikrosertlik, Rezin Kompozit

Introduction

Prefabricated polymers provide higher mechanical
properties compared to direct resin composites. Industrial
conditions provide homogeneus internal structure owing to

keep high temperature and pressure parameters (1).

CAD/CAM (Computer aided design/Computer aided
manufacturing) has shown a major development in last
years in clinical dentistry. Computer programs and milling

25


https://orcid.org/0000-0001-9087-493X
https://orcid.org/0000-0002-0707-5908
https://orcid.org/0000-0003-3121-360X
https://orcid.org/0000-0002-9220-8671
https://orcid.org/0000-0001-6360-9436
https://orcid.org/0000-0001-7353-4335

o  liiter Bayrakiar et al.

Wear Resistance & Microhardness / Asinma Direnci & Mikrosertlik

European Journal of Research in Dentistry 2020; 4-1: 1-30

devices have been improved. CAD/CAM technology
lead to the improvement of materials with polymeric
matrix and use of polycrystalline ceramics (2). Various
blocks having different physical properties are currently
avaliable in the market (3). Resin nano ceramic (RNC) and
a polymer infiltrated ceramic (PIC) materials can be used
as alternatives to ceramics (4). RNC block has a polymer
matrix reinforced with ceramic fillers. PIC materials consist
of porous ceramic matrix infiltrated with polymers (4).

Direct resin composite restorations are popular options
for clinical applications in daily practice (5,6). Composite
resins may provide aesthetic outlook in aminimally invasive
way (7). In order to succeed in resin composite restorations;
correct adhesive protocol, proper selection of the resin-
based material, and effective technique are required (8). The
structure as well as the thermal expansion coefficient of
components vary among the composite materials (9). As far
as composite materials are affected by intraoral temperature
and fluids, thermocycling was accepted as the universal
aging method (10).

Clinical performance of restorative materials are
determined by evaluating the materials mechanical
properties, such as flexural strength, fracture toughness,
diametral tensile strength, compressive strength, wear

resistance, and surface hardness (11).

Intraoral tribology describes wear as the loss volume of
tooth or restorative material, which occurs in consequence
of the interaction between two surfaces (12). Intraoral
wear is based on four fundamental mechanisms: corrosive
wear, fatigue wear, two-body wear, and three-body wear.
Two-body wear and three-body wear mechanisms were
accepted as the basic mechanisms for composite restorative
materials (13). Two-body wear mechanism was defined as
the material loss when the surfaces are in contact without
the existence of another object, while three-body wear
was characterized with presence of a third body between
two antagonistic surfaces (14). Clinical tests are necessary
to define complicated oral wear circumstances, however
these tests are time consuming and expensive and they
don’t permit examination of variable factors such as oral
conditions or masticatory forces (15). Consequently in vitro
chewing simulation has still been defined as a convenient
resolution for evaluating the wear performance of dental
restorative materials (16).

Microhardness test is one of the most common methods
used for evaluating the surface hardness of resin composites
due to the ease of application steps. There are four methods

for microhardness evaluations: Brinell, Knoop, Rockwell
and Vickers (17). Vickers hardness (VHN) test is the most
frequently used method for resin composites among others.
VHN method works by indenting the specimen with a
diamond indenter, in the form of a pyramid with a square
base of which opposing faces have a 136° angle. It has a
test force between 1 gf to 100 kgf and the load is applied
for 10-15 sec (18). The VHN number should be presented
together with the dwell time and test force. Surface hardness
is described as the resistance of the specimen to indentation.
Surface hardness measurement is one of the markers of the
degree of conversion, and as a result indicates the clinical
performance of restorative materials (19).

Strength and rigidity of resin-based materials were
considered to be influenced by surface characteristics.
Surface hardness is one of the criteria to assess the wear
resistance of the materials (20). The amount of wear was
also reported to be related to the surface microhardness
(21). Some researchers have found no correlation between
hardness and wear resistance (18), whereas several
researches have reported the presence of correlation between
these mechanical properties (22,23).

The objective of this in vitro research was to determine
the relation between abrasive wear resistance and surface
microhardness of a resin-based composite (IPS Empress
Direct, Ivoclar Vivadent, Liechtenstein), a hybrid ceramic
block (Enamic, VITA, Germany), and three composite
blocks (Brilliant Crios, Coltene, Switzerland; Hc Block,
Shofu, Japan; Cerasmart, GC Corp., Japan; Lava Ultimate,
3M, US). The null (h) hypothesis stated that, there will be
no correlation between microhardness and wear resistance
of the materials tested.

Material and Method

Preparation of the specimens

IPS Empress Direct, Enamic, Brilliant Crios, He block,
Cerasmart and Lava Ultimate groups (n=12 for each group)
were investigated (Table 1). Resin composite specimens were
placed in silicone molds under light cured (Valo, Ultradent
Products, Switzerland) for 20 sec under finger pressure using
mylar strips. The specimens were polished under running water
using aluminum oxide (Al O,) embedded discs (Sof-Lex, 3M,
US) and the polishing speed was set at approximately 20.000
rpm. Coarse (100 um abrasive particles), medium (40 pm
abrasive particles), fine (24 pm abrasive particles), and super-
fine (8 pum abrasive particles) discs were used, respectively.
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The polishing process was performed by a single experienced
operator following the manufacturer’s instructions (under
slight hand pressure, 20 seconds application per disc). For
each specimen a new polishing disc was used. Composite

Table 1. Materials tested in the study.

and hybrid block specimens were cut into 3 mm thick slices
using Isomed (Buehler Ltd., USA). For polishing, Minitech
233 (Presi, Grenoble, France) was used under running water
(170 rev/min, 15 s).

Filler
Manufacturer Monomer Content Mass
onten (Volume %)
HC Block Shofu, Japan TEGDMA, UDMA Zirconium silicate Silica- 61
powder, micro fumed silica
Cerasmart GC, Japan UDMA, Bis-MEEP, DMA Barium glass and silica 71
. nanoparticles

Composite block
LavaUltimate ~ 3M, USA UDMA, Bis-EMA TEGDMA, Bis-GMA, Silica/zirconia nanoparticles 80
Brilliant Crios ~ Coltene Switzerland ~ Bis-GMA, TEGDMA, BIS-EMA Silica particles, barium glass 71

Hybrid block Vita Enamic Vita Zahnfabrik, UDMA, TEGDMA PIC with feldspatlc porcelain %6

Germany network material

Resin Composite IRS Empress Iv.oclar Vlvgdent, Dimethacrylate B.arlum. glass ﬁller yttefblum 812

Direct Liechtenstein trifluoride barium alumina

Aging procedure of the specimens

All specimens were embedded in holders using acrylic
resin (Imicryl, Turkey). Using a chewing simulator (Dent
Ar-Ge, Analitik Medical, Turkey) specimens were thermo-
mechanically aged with a total of 240.000 chewing cycles
against a stainless steel ball with a diameter of 3 mm. The
chewing simulator was used in the present study had a
thermal cycling feature. The force parameters were set at
49 N force, 1.5 mm lateral movement, 1.7 Hz frequency,
and the thermocycle parameters were 5-55°C hot / cold bath
water temperature, 60 sec waiting time and approximately
1800 cycles.

Assessment of wear and microharness

Three dimensional surface analysis of worn surfaces of
the specimens was captured using Las-20 (Laserscanner,
SD Mechatronic, Germany) and the volumetric loss (pm)
was calculated with three-point alignment method using a
specific 3D processing software (Geomagic Control, 3D
Systems Inc., Rock Hill, USA).

Following the thermomechanical aging, Vickers
(VHN) was measured by using a
microhardness tester (Wilson Wolpert Micro-Vickers
401MVD, Wilson Wolpert Instruments, Germany) with
the parameters of 200 gram force (grf) and 10 sec dwell

microhardness

time. Three measurements from different areas were made

on the surfaces of the specimens and their average was
recorded as the final VHN value. The VHN was determined
by evaluating the length of the indentations and using the
specific formula: H=1.854 P/d2 (p: load, d: diagonal length).

Statistical Analysis

Normality of input dispersion was evaluated using
Kolmogorov-Smirnov test. The evaluation of wear was
performed with Mann-Whitney U and Kruskal-Wallis
tests. Evaluation of microhardness was determined with
Friedman and Kruskal-Wallis tests. Spearman Correlation
Coefficient was used for assessing the correlation between
wear resistance and microhardness vaules for the restorative

materials tested (p<0.05).

Results

According to the wear data evaluations (Table 2), the highest
amount of wear was observed for the composite resin group
(0,7538) which was followed by composite Cad/Cam block
(0,4111), and hybrid Cad/Cam block (0,1484) groups,
respectively. Among the composite blocks, Cerasmart
showed the highest amount of wear (0,7518) and followed
by Brilliant Crios (0,5499), HC block (0,3578), and Lava
Ultimate (0,1974), respectively.
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Table 2. Mean values of wear (um) and microhardness(VHN)
measurements.

Wear Amount Microhardness

(nm) (VHN)

HC block 0,3578 76,2
Composite Cerasmart 0,7518 71,3
Cad/Cam Lava Ultimate 0,1974 97,9833
block Brilliant Crios 0,5499 77,5167

Total 0,4111 71,5
Hybrid Cad/ ) .
Cam block Vita Enamic 0,1484 185,1667
Cor{lposnte IPS Empress 07538 58.93
Resin Direct

Regarding the microhardness measurements (Table
2), hybrid Cad/Cam block group showed significantly the
highest VHN value (185,1667; p<0.001) and followed
by composite Cad/Cam block (mean value of 77,5), and
composite resin (58,93) groups, respectively. Among the
composite Cad/Cam blocks, Lava Ultimate showed the
highest VHN value (97,9833) and followed by Brilliant
Crios (77,5167), HC block (76,2), and Cerasmart (71,3),
respectively.

A significant correlation was determined between
microhardness and wear resistance for the overall composite
Cad/Cam blocks (p<0.001), whereas no correlation was
observed for each composite block individually (p>0.05).
Also, no correlation was detected for hybrid Cad/Cam block
and composite resin groups (p>0.05). However, for the
overall tested materials a significant correlation was found
between microhardness and wear resistance (p<0.001)
(Table 3, Figure 1).

Table 3. Corralation between wear and microhardness of the
materials used in this study.

Correlation

Coefficient (r) P (sig)
HC block -0.135 0.677
Composite Cad/ Cerasma?t -0.18 0.956
Cam block Lava Ultimate ~ -0.277 0.383
Brilliant Crios ~ -0.277 0.383
Total -0.709 0.001*
Hybrid Cad/Cam o0 promic 0389 0212
block
Composite Resin 0> EMPIEss 53 0.526
Direct
Total -0.83 0.001*

* Positive correlation was found between microhardness and wear
resistance (spearman correlation coefficient)

Discussion

This study investigated the correlation between surface
hardness and wear resistance of six different restorative
materials. As no correlation was observed for all the tested
restorative materials individually, the null hypothesis was
accepted.

The real performance of dental restorations should be
assessed with long-term clinical observations, however this
can be time consuming, expensive and arise ethical concerns
(24). In vitro testing devices and methods were improved to
overcome the mentioned problems. The chewing simulator,
which was also used in the present study, was produced to
mimic the oral environment in vitro. This simulator can
evaluate both lateral and two body movement resistance of
restorative materials (25). For the purpose to determine the
proper parameters, researches were performed and different
testing protocols were suggested by different authors
(26,27). The testing parameters of the chewing simulator
are loading forces, loading frequency, number of cycles,
thermocycling and dry fatigue. The results of the studies
were reported to be varying among these parameters (28).
Teeth are exposed to substantial temperature changes during
their intraoral functions. The temperature of dental enamel
changes between 16°C to 48°C during these cycles (29).
The alterations in temperature may lead to thermal stress
and various modifications to dental hard tissues as well
as the restorative materials as a result of different thermal
expansion coefficients. Nelsen (22) reported that thermal
characteristics of restorative materials could be examined
by using thermocycling test method.

The Vickers microhardness test was used in this study
to reflect mechanical properties of the materials and it
was also suggested as an accurate and reliable method to
measure surface hardness of materials, previously (28).
Degree of polymerization, hydrolytic degradation, water
absorption, inter-particle spacing and type, size, shape of
inorganic fillers were determined as influencive factors
affecting the wear resistance for restorative materials (30).
Stawarczyk et al. reported that increase in filler loading and
decrease in filler particle size improved the wear resistance
(1). Klapdohr et al. reported a relation between inorganic
filler content and hardness in resin-based composites (31).
Elzoheiry et al. determined that, surface hardness was
effected by filler particles and the link between polymer
matrix and filler particles. The degree of polymerisation
was also found to be related with the surface hardness (32).
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The relation between the resistance to abrasion and
microhardness was assessed for dental restorative materials
in previous studies (1,22,28). CAD/CAM composite blocks
were reported to have different mechanical properties due
to their diversity in structural characteristics and filler
percentages (33,34). Stawarcyzk ef al. used composite
blocks (Hc Block, Lava Ultimate, Cerasmart), a hybrid
block (Enamic), and lithium disilicate glass ceramic and
leucite (Ips Empress Cad) materials in their study, and aged
in chewing simulator (5-55°C, 1.200.000 cycles, 50 N), in
which human teeth were used as antagonist (26). According
to their results, Enamic showed higher wear resistance
compared to Lava Ultimate, Hc Block and Cerasmart
block. Cao et al investigated two packable (Surefil, 3MP60,
Dentsply, USA) two microhybrid (Clearfil AP-X, 3MZ250,
Kuraray, Japan), and a nano-hybrid (Charisma Diamond,
Kulzer, Germany) resin-based composites. A custom-made
brushing machine was used to test the specimens (1Hz,
3N loads, 6x105 cycles). No significant difference was
detected regarding interactions between wear and surface
hardness for the materials (28). Dayan and Mumcu reported
weak correlation between wear and microhardness of the
restorative materials tested: Paradigm MZ100, 3M Espe,
USA; Lava Ultimate, 3M Espe, USA; Vita Enamic, Vita
Zahnfabric, Germany; Cerasmart, GC Corp., Japan (22). In
the present study, supporting the results of Cao et al., (28)
Dayan and Mumcu (22), no correlation was observed for
composite block, hybrid block and resin composite groups
(p>0.05). Also supporting the results of Stawarcyzk et al.
(26), the hybrid ceramic Enamic group showed significantly
the highest wear resistance among all groups (p<0.001).
The filler volumes of tested materials were: Hc block: 61%,
Cerasmart: 71%, Lava Ultimate: 80%, Brilliant Crios: 71%,
Vita Enamic: 86%, IPS Empress Direct: 81,2%. The wear
behavior of hybrid ceramic and composite materials might
be associated with their different microstructures and filler
contents. The ceramic or polymer content might have also
affected the wear properites as well as mechanical and
surface roughness, with regard to the fact that, decrease in
surface hardness causes increase in the amount of wear (34).

Conclusion

Within the limitations of this study, the hybrid ceramic
showed the highest wear resistance and microhardness,
wheareas resin-based composite showed the lowest.
According to our results, surface hardness may not
be considered as a predictor for wear resistance of the

restorative materials, however further studies should be
undergone for more precise results.
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Treatment of Extraoral Sinus Tract with Endodontic Intervention: A Case

Report

Ektraoral Fistiiliin Endodontik Miidahale ile Tedavisi: Olgu Sunumu

Giines KARAKAYA @, Emre IRIBOZ @, Hesna SAZAK OVECOGLU
Oz Abstract
Odontejenik  fistliller ¢ogunlukla pulpa enflamasyonuna Odontogenic sinus tracts, mostly caused by pulp inflammation are

bagl gelisen tedavisi i¢in genellikle kanal tedavisi nadiren
de cerrahi islem gereken patolojik olusumlardir. Pek c¢ogu
intraoral olarak olugmasina ragmen bazen ekstraoral olarak
da gozlemlenebilmektedir. Ekstraoral fistiil, agiz boslugu ve
cilt arasinda patolojik bir yoldur. Hastalarin genellikle dental
semptomlari olamamasi sebebiyle pek cok diger cilt lezyonu
ile karigabilmekte ve etkisiz tedaviler uygulanabilmektedir. Bu
sebeple bu vakalarin ayirici tanisinin yapilmasi olduk¢a 6nemlidir.
Bu vaka sunumu, alt ¢ene kesici dislerden olustugu tespit edilen ve
¢ene ucu bolgesinden drene ekstraoral fistiil vakasinin kok kanal
tedavisi uygulamasinin ardindan 3 aylik takibini icermektedir.
Anahtar Kelimeler: Deri lezyonlari, ekstraoral fistiil, kok kanal
tedavisi, odontojenik fistiil, periapikal lezyon
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pathologic formations which usually require root canal treatment
and rarely surgical procedures. Although most of them occur
intraorally, they may also occur extraorally. An extraoral sinus
tract is a pathologic pathway between the oral cavity and the skin
which can be confused with many other skin lesions and ineffective
treatments may be applied because the patients usually do not have
dental symptoms. Therefore, the differential diagnosis of these
cases is very important. This case report describes the treatment
and 3 month follow-up of an extraoral sinus tract which derives
from lower incisors.

Keywords: Extraoral sinus tract, odontogenic fistula, periapical
lesion, root canal treatment, skin lessions

Introduction

Odontogenic sinus tracts are pathological occurrences due
to pulp necrosis that requires conventional or rarely surgical
endodontic treatment to heal. They are mainly detected
intraorally and in uncommon cases, they may exist extraoral,
depending on the root location, bone thickness, muscle
inserts, and localization of the perforation in the cortical
bone.[1-5] Discharge of exudate which flows through
tissues along the least resistant pathways is commonly
associated with the periapical radiolucent lesion.[6]

Even if extraoral sinus tracts of dental origin are not rare,
misdiagnosis and inappropriate treatment frequently occur.
[7] Patients may not associate extraoral sinus tracts with teeth
and often may not have symptoms of endodontic origin, so
they frequently apply to the general practitioner rather than
the dentist.[8, 9] The physician should keep in mind that
the lesions seen in the face area may have an odontogenic
origin and differential diagnosis should be made. Extraoral
sinus tracts can often be confused with skin lesions, pyogenic
granuloma, traumatic injury, carcinoma, osteomyelitis,
congenital fistula, tuberculosis, and actinomycosis.[10-15]
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It is essential that interaction occurs between physicians
and dentists to avoid exposing patients to insufficient
treatment procedures.[5] It has been reported that half of the
patients with extraoral fistula were exposed to unnecessary
surgical interventions and long-term antibiotic treatments
before the correct diagnosis.[16] Not identifying the
endodontic origin commonly leads to unfavorable treatment
which will not be therapeutic, for example, skin biopsies
may lead to unnecessary scarring.[17, 18] Once the correct
diagnosis is made, definitive treatment, through either tooth
extraction or root canal therapy to eliminate the source of
infection, is simple and effective.[19]

In this case report, the diagnosis and treatment of an
odontogenic extraoral sinus tract are described.

Fig 3: Post-op 1 week

Fig 2: Initial Radiograph

Fig 5: Post-op 1 month
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Fig 6: Post-op 2 month radiograph

Fig 7: Post-op 3 month

Case Report

A 50-year-old female patient with a noncontributing
medical history was referred to our clinic with extraoral
swelling and pain associated with the mandibular incisors.
Extraoral examination showed an extraoral sinus tract 3
mm in width at the submental region which confirmed the
diagnosis of the chronic apical abscess. Dental anamnesis
showed that the patient had the sinus tract for 1 month.

Clarithromycin was prescribed for the patient in emergency
services by a physician before applying to our clinic. In the
radiologic examination, there was a well defined periapical
radiolucent region associated with mandibular incisors.
Teeth were slightly sensitive to percussion and palpation.
The involved incisors did not respond to electrical pulp
tests. The diagnosis was established as chronic periapical
abscess resulting from pulp necrosis due to prosthetic
procedures. Lower right canine vitality test was positive
so it was decided not do perform root canal treatment for
this teeth After placing a rubber-dam, root canal treatment
was initiated with gaining a proper access cavity and
chemomechanical preparation of the root canals. Working
length was measured with an electronic apex locator and
confirmed with a periapical radiograph, in the root canals of
all teeth. The root canals were prepared using the Protaper
Next NiTi instrumentation system and irrigated with 5.25%
NaOCl and %17 EDTA solutions. Excessive exudate in the
root canals and also mild serous exudate from the sinus
tract were detected during preparation. Calcium hydroxide
paste was used as intracanal medication. Visits and calcium
hydroxide replacements were replied until the drainage
ceased. When the teeth became asymptomatic and there was
no exudate, root canals were obturated with gutta-percha
and AH Plus using the lateral condensation technique.
After 1 week the sinus tract area started to shrink and in
the following 3 months, it was even smaller. There were
no symptoms observed at the control sessions except for
a minimal palpation sensitivity. Follow-up was considered
to be more appropriate than root canal retreatment because
more time was required for complete recovery of the case.

Discussion

Intraoral or extraoral sinus tract drainage depends on the
path that is less resistant to the progression of the exudate
produced, the proximity of the apex to the external bone
cortex, the length, and slope of the root involved, bacterial
virulence, the patient’s defense mechanism, low resistance
of the tissues in the facial region and the relationship
between the muscle attachment and the infected tooth and
on the morphology of the affected jaw. If the apical section
of the teeth is above the maxillary muscle connections or
below the mandibular muscle connections, the infection
may spread to the extraoral region.[20-25]

Gupta & Hasselgren reported the rate of sinus tract
formation in teeth with periapical inflammation as 18%.
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[2] Mortensen et al. also investigated teeth with periapical
lesions; 9.0% teeth had sinus tracts. Teeth with periapical
lesions smaller than 5 mm had sinus tracts in 5% of cases,
whereas teeth with periapical lesions greater than or equal
to 5 mm had sinus tracts in 19%.[26] Extraoral sinus tracts
are occasionally seen.[27] Almost 80% of reported cases are
associated with mandibular teeth and 20% with maxillary
teeth.[28] The most frequent regions of involvement are the
chin and submental regions.[24, 28] It should be considered
that the lesions seen in the face area may have an endodontic
origin and the differential diagnosis must be made.[14]
After careful
teeth associated with the lesion can be identified. Thus,

clinical and radiographic examination,
appropriate treatment is performed and unnecessary drug
use and surgical interventions are avoided.[29] The clinical
and radiological examination should be performed carefully
in order to make the correct diagnosis. Vitalometric
examination should be performed. If necessary, the gutta-
percha or lacrimal probe can be placed outside the mouth
to detect the source.[6, 16, 30-32] An essential diagnostic
method is the determination of the nature of fluid draining
(if any) from the cutaneous sinus tract, an attempt should be
made during palpation to milk the sinus tract. Any discharge
obtained should be examined to determine its nature (saliva,
pus, or cystic fluid).[10, 33]

Treatment choice is nonsurgical endodontic therapy
if the tooth is restorable. Extraction is indicated for
nonrestorable teeth.[24, 28, 34] After 5 to 14 days following
root canal treatment, the sinus tract is expected to close
spontaneously.[8, 30, 35] This area usually heals with a
slight pit and hyperpigmentation, decreasing over time.[35]
Nonsurgical endodontic therapy, sometimes complemented
by surgery, for extraoral sinus tracts of endodontic origin.
[6] Hyperbaric oxygen therapy may also be used in cases
that are massive and require surgery.[36, 37] The complete
recovery of the extraoral sinus tracts reported as 5 months to
1 year in the literature.[29, 37-39] Therefore, it was decided
to follow this case to fully recover the extraoral sinus tract.

Differential diagnosis should be made considering that
skin lesions seen in the face and neck area may originate
from endodontic infections. The accurate diagnosis based
on the communication between the physician and the
dentist ensures that the treatment should be made as soon as
possible, protecting the patient from unnecessary waste of

time, antibiotic use, and further infection.
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Negative Pressure Pulmonary Edema After Orthognathic Surgery

Ortognatik Cerrahi Sonras1 Negatif Basingli Pulmoner Odem Gelisimi

Secil CUBUK @, Zeliha Aycan OZDEMIRKAN @, Burak BAYRAM

Abstract

Negative-pressure pulmonary edema can arise in patients having
upper airway obstruction following extubation. This report aims to
present the case that had negative-pressure pulmonary edema after
orthognathic surgery and to review the literature. Twenty-seven-
year-old male patient underwent bimaxillary orthognathic surgery.
At the postanesthesia care unit, the patient had marked respiratory
distress and significant arterial oxygen desaturation. The patient
was reintubated and transported to the Intensive Care Unit.
Extubation was done after 6 hours and continuous positive airway
pressure was applied for 2 days at the Intensive Care Unit. On the
postoperative second and third day, vascular congestion resolved
on the chest radiograpies. C-reactive protein, leukocyte, neutrophil
counts, partial pressure of the arterial oxygen and carbon dioxide
showed improvement during the treatment. Negative-pressure
pulmonary edema is a life-threatening complication that can be
seen after orthognathic surgery and can be managed with early
diagnosis and accurate treatment protocol.
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Oz

Negatif basinghi pulmoner 6dem (NBPO) siddetli negatif
intratorasik basing olusturan spontan solunum eforu ve {ist solunum
yolu obstriiksiyonu bulunan hastalarda olugmaktadir. Bu vaka
raporu ve derlemenin amac gift gene ortognatik cerrahi ameliyat
sonrasinda NBPO gelisen bir vakamin takdimi ve bu konuyla ilgili
literatiir derlemesidir.

27 yasinda erkek hastaya ¢ift ¢ene ortognatik cerrahi ameliyati
uygulandi. Postanestezik bakim {initesinde hastada belirgin bir
solunum sikintis1 ve arterial oksijen desaturasyonu gelisti. Hasta
yeniden entube edilip invaziv mekanik ventilasyon ve takip igin
yogun bakim iinitesine nakledildi. 48 saat sonra hasta yogun bakim
iinitesinden yatakli servise nakledildi. Postoperatif 2. giin ve 3. giin
gbgiis radyografilerinde vaskuler konjesyonda iyilesme goriildi.
Yogun bakim iinitesinde tedavi siirecinde C-reaktif protein, 16kosit
ve notrofil degerleri normal seviyelerine dondii. Arteryal kan gazi
analizinde parsiyel arteryal oksijen ve karbondioksit basincinda
iyilesme oldugu belirlendi. Hasta postoperatif 4. giinde taburcu
oldu.

Negatif basingli pulmoner 6dem ortognatik cerrahi sonrasinda
gortilebilen hayati tehdit olusturan bir tablodur. Postanestezik
bakim iinitesinde hastanin dikkatli takibi, klinisyenlerin hastaligin
klinik oOzellikleri hakkinda yeterli bilgiye sahip olmasi ve
tedavisinde deneyim sahibi olmas: NBPO’in basariyla tedavisinde
onemli rol oynayan hususlardir.

Anahtar kelimeler: Pulmoner Odem; Ortognatik cerrahi; Oral
Cerrahiler; Genel Anestezi

Introduction

Negative-pressure pulmonary edema (NPPE) arises in
patients having upper airway obstruction along with
spontaneous respiratory effort, which generates extremely
negative intrathoracic pressures. The overall incidence of
NPPE is reported less than 0.1% in all surgeries performed
under general anesthesia [1].

of NPPE
Inspiration against an obstructed upper airway and forceful

The pathogenesis is highly complex.

diaphragmatic efforts cause high levels of negative pleural
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pressure which raise the venous return to the right side of
the heart. This may generate higher hydrostatic pressures
in the pulmonary capillaries; induce alveolar flooding and
pulmonary edema. This pathologic condition results in
sudden respiratory system dysfunction and a decrease in O2
saturation [2].

There are several etiological factors other than
post-extubation laryngospasms, such as upper airway
tumors, obstructive sleep apnea, foreign bodies, hanging,
strangulation, vocal cord palsy, and difficult intubation [3].
The most common risk factors for NPPE are reported as
young age, male sex, and head and neck surgery [4].

There are very limited case reports which present NPPE
associated with dental procedures and orofacial surgery in
the literature [3,5-10]. This report aims to present the case
that had NPPE after bimaxillary orthognathic surgeries
and to review the reported data related to NPPE after oral
procedures.

Case Report

Twenty-seven-year-old male patient referred to Bagkent
University Department of Orthodontics with a complaint of
lower jaw prognathism. Bimaxillary surgeries were planned
as he had also maxillary retrusion. Preoperative orthodontic
treatment was completed in 9 months.

He had an only seasonal allergy as a systemic disease
and used antihistaminic when allergic symptoms occurred.
He had no other systemic diseases or drug usage. He
was 169 cm tall and weighed 68 kg. The values at the
complete blood count tests were in the normal ranges. The
intubation difficulty was determined as Mallampati 2 at the
preoperative examination.

The patient was transferred to the operating room for
the planned surgical intervention. Anesthesia induction was
done using fentanyl 50 mcg, propofol 200 mg, and esmeron
50 mg and it was maintained with O, and isoflurane.

The maxilla moved 5 mm forward using Le Fort 1
osteotomy and the mandible moved 4 mm backward using
bilateral sagittal split osteotomy. (Fig 1) The planned
surgical procedures were completed uneventfully within
four hours and twenty-five minutes. The total blood loss
amount was established as 890 mg. The fluid replacement
was performed with 3500 ml physiologic multielectrolyte
solution (Isolyte, Eczacibasi-Baxter, Turkey). He was
responsive to verbal command, on adequate spontaneous

ventilation, and was extubated with the standard procedures
and transferred to the postanesthesia care unit (PACU).
At the PACU the patient became unconscious, developed
marked respiratory distress and significant arterial oxygen
desaturation (65%). The patient was reintubated and O,
supplementation was provided using a bag valve attachment
to the endotracheal tube since paradoxical respiration did
not improve despite the aid of mask ventilation. Discharge
of foamy fluid from the oral cavity was observed, therefore
initial diagnosis was considered as acute pulmonary edema.
The patient was transported to the Intensive Care Unit (ICU)
for invasive mechanical ventilation and follow-up.

Fig 1.
A: Preoperative cephalometric B: Postoperative cephalometric

radiography of the patient. radiography of the patient.

The patient was maintained with the hemodynamic
stability in the ICU. Chest radiography showed pulmonary
vascular congestion. (Fig 2-A) Twenty mg furosemide and
120 mg metilprednizolon were administered intravenously
on the first postoperative day. Sixty mg metilprednizolan
was given after 6 hours from the first administration.
Extubation was made after 6 hours of invasive positive
pressure ventilation and O, supplemantation was provided
by nasal cannula. Additionally, noninvasive ventilation with
oronasal facemask was applied for 15 minutes per hour on
the first postoperative day. On the second dayj, its frequency
was decreased to 15 minutes per 2 hours.

o T

Fig 2.
A: Pleural effusion appears on
the chest radiography on the 1%

B: Slight pleural effusion was
seen on the 3rd postoperative
postoperative day. day.
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CRP, leukocyte and neutrophil counts improved during
the treatment at ICU (Fig 3). Arterial blood gas analysis
revealed that the partial pressure of arterial oxygen and carbon
dioxide showed improvement during the therapy (Table 1).
The patient was transferred to the general ward from ICU on
the second postoperative day. Vascular congestion resolved
on the chest radiograpies on the postoperative second and
third day (Fig 2-B). The patient was discharged from the
hospital on the fourth postoperative day.

Fig 3.

CRP 80.12

1st Day 2nd Day 3rd Day

A: CRP level decreased on the postoperative 3 day.

Leukocyte
22.97 evkogyte

19.71
18.1

14.71

1st Day 2nd Day 3rd Day 4th Day

B: The diagram showing the change of leukocyte count.

19.66 Neutrophile

17.68

15.8

10.17

1st Day 2nd Day 3rd Day

C: The diagram showing the change of neutrophil count.

p0O2 pCO2
On the 1st postoperative day 80 mmHg | 50.9 mmHg
On the 3rd postoperative day 138 mmHg |45.4 mmHg

Table 1: Blood gas analysis revealed that pO, increased and pCO,
decreased on the 3™ day postoperatively.

Discussion

A search of the reported medical data in the English language
revealed 8 cases of NPPE following dental procedures and
orofacial surgeries which were performed under general
anesthesia [3,5-10] (Table 2). To the best of our knowledge,
this article describes the fourth case of the development of
NPPE following orthognathic surgery within the worldwide
English literature. [9,10]. It was also reported that NPPE
development after TMJ arthroscopy in one patient, impacted
teeth extraction in one patient; impacted teeth extraction and
plate removal in one patient. One of the major risk factors
that lead to NPPE is known as oral surgeries, however 2
cases were reported to have pulmonary edema after dental
procedures including filling and scaling [6]. Mitral valve
stenosis was considered as a possible reason for ventricular
failure leading to pulmonary edema in one of those patients
[6] (Table 2).

Orthognathic surgeries are generally applied to young
and healthy patients, however life-threatening complications
such as bilateral pneumothorax, severe hemorrhage (up to
0.7%), upper airway obstruction, and NPPE associated with
these surgeries were reported in the literature [11]. Ok Hong
et al reported that patients undergo mandibular setback
surgery have increased risk of airway obstruction and NPPE
development because of reducing the size of upper airway

[9].

It is reported that upper airway obstruction can be
seen especially in the prolonged maxillofacial surgeries
associated with excessive mucosal edema. However, the
operation time showed variability between 30 minutes and
425 minutes in the reported cases so that irritation of the
larynx by oral secretions and blood during the operation
and following extubation are more likely reasons for
laryngospasm and NPPE development in patients who
undergo oral and maxillofacial surgeries.

The chest radiograph is the most useful method for
the diagnosis of pulmonary edema. Additionally, arterial
blood gas analysis should be done immediately after the
development of NPPE and checked out at least once a
day until entire progression of the respiratory function is
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observed. Physical examination also may help evaluate the
pulmonary function. Nevertheless, the differential diagnosis

that includes aspiration pneumonitis, cardiogenic lung
edema, and anaphylaxis should be done.

Table 2: Cases who developed NPPE following oral and maxillofacial procedures.

. . . . Duration of Blood Necessity of
PtNo | Investigator | Year | Age | Sex | Type of Operation | Medical History Operation Loss Reintubation
1 Hendler 1993 | 32 | F TMJ arthroscopy No Asystemlc 90 min Not available Yes
diseases
2 Yanko 1996 | 26 | F Scaling Autistic, deaf 260 min : No
Case 1 Filling
3 Yanko 1996 | 16 | F Sgal}ng Heart murmur 120 min - No
Case 2 Filling
4 Mamiya 2009 | 27 | M Plate removal,. Depression 85 min 50 ml Yes
3rd molar extraction
5 Waheed | 2011 | 28 | M | |[mpactedmolar | Nosystemic 30 min Not available No
extraction diseases
Le Fort 1 No systemic . .
6 Ok Hong 2014 | 26 | M BSSO discases 270 min Not available No
. Le Fort 1 Osteogenesis .
7 Asai 2018 | 18 | M IVRO Imperfecta 425 min 1689 mg Yes
Le Fort 1 No systemic .
8 Present case | 2018 | 27 | M BSSO discases 285 min 890 mg Yes
Immediate intervention to treat NPPE is crucial to 2. Bhaskar B, Fraser JF. Negative pressure pulmonary edema:

avoid fatal outcomes. Invasive airway maintenance may be
required depending on the severity of respiratory distress.
Out of 8 patients, 4 patients, including the presented case,
were required to be reintubated according to the reported data
[5,7,10]. In our case no invasive airway maintenance was
needed after 6 hours, however, noninvasive ventilation using
CPAP was applied for 2 days following extubation at ICU.
Therefore we can conclude that NPPE can be successfully
treated by an experienced team of anesthesiologists under
ICU conditions.
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CASE REPORT / OLGU SUNUMU

The Use of Angulated Screw Channel Abutment System for Anterior
Single-Implant Restorations: A Clinical Report

Anterior Tek Dis Implant Restorasyonlarinda A¢1l1 Vida Kanalli Abutmant Sisteminin Kullanimi

Bahar GURPINAR ©®, Giil Merve YALCIN ULKER @, Onjen TAK

Oz

Bu olgu raporunun amaci; agili vida kanalli ti-base abutmantlarla
desteklenen hibrit abutmant kuronlarin kullanim amaci ve
avantajlarin1 agiklamaktir. Implant dishekimligi’'nde agili vida
kanalli abutmantlar, acili implantlar {izerine uygulanan vidali
kuronlarda estetik bolgede vida kanalinin géziikkmesi problemine
¢Oziim olarak firetilmislerdir. Ayrica, agili vida kanalli ti-base
abutmantlarla olusturulan hibrit abutmant kuronlar, anterior tek dis
implant restorasyonlarinda estetik ve mekanik direng avantajlarini
birlestirilen bir yontem olarak da diisiiniilebilir. Hibrit abutmant
kuron dizayninda ag1l1 vida kanal1 sisteminin kullanim, fazla agili
yerlestirilmis implantlarin vidali kuronlar ile restorasyonunda
klinisyenlere optimal estetik ve dayaniklilik avantajlarini sunar.
Anahtar Kelimeler: A¢ili vida kanali, hibrit abutmant, hibrit
abutmant kuron, ti-base, acili implant.
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Abstract

The purpose of this clinical report is to explain the use and
advantages of hybrid abutment crowns supported by ti-base
abutments with Angulated Screw Channel (ASC) for anterior
single-implant restorations. ASC system abutments have recently
released to market as a solution of visible screw access problem
in the esthetic zone. Moreover, using hybrid abutment consists
of ti-base abutment with ASC system and esthetic materials may
be a new method to combine esthetic and mechanical strength
advantages for anterior single implant restorations. The use of ASC
system with hybrid abutment crown design may allow clinicians
to obtain optimal esthetics and mechanical strength in the case of
over-angulated implants.

Keywords: angulated screw channel, hybrid abutment, hybrid
abutment crown, ti-base, over-angulated implants, visible screw
access.

Introduction

Restoration of anterior single tooth deficiencies with implant
therapy has been a common and valid option for decades.
Nowadays, parallel with developments on implant dentistry
area, implant-supported restorations should satisfy patient’s
all expectations about function and esthetic. The important
esthetic parameters of implant supported restorations are
peri-implant soft tissue contour and emergence profile of
implant supported restoration that depends on implant
position. However, because of anatomy of anterior maxilla
and sometimes poor bone volume, it may not always be
possible to place an implant with ideal angulation that allows
a screw retained restoration. Because of esthetic concerns,
screw retained restorations could be preferred when screw
access hole could be located in a non-visible area. Common
solution of this problem is preferring cemented restoration
that have disadvantages as excess cement and lack of
removability (1), (2), (3), (4), (5).
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Angulated screw channel (ASC) abutment systems
were first introduced to market by Talladium International
Implantology and the name of ‘dynamic abutment’ in
2004. Implant angulation could be corrected up to 28
degrees to make the angulation ideal for screw retention
with no need to an additional component. After this, ASC
abutment systems have been manufactured by other several
companies. Straumann, Dentsply Astra Tech, Nobel Biocare
(Branemark system, Replace, Standard and Multiunit
abutments), Biomet 31, BTT, Phibo TSA, Eckerman, Zimmer,
Klockner, DIO, and Ankylos are implant companies that
compatible with this abutment system that can adjust the
implant angulation up to 25 degrees from original implant
axis. Thus, a visible screw access channel can be avoided
and a screw retained restoration can be used without
esthetic concerns. Moreover, with ASC abutment system’s
angulated screw, it may not be necessary to widen the head
of screw access hole for proper engagement of screw driver.
Widening the head of screw hole leads to reduce thickness
of ceramic material and thereby weaken it (2), (3), (5).

For anterior single implant restorations, abutment
material and design are critical factors for mechanical
strength and esthetic. Hybrid zirconia abutments with a
titanium base (ti-base) is found stronger than monolithic
zirconia abutments. At the same time using titanium
abutments without an esthetic material can cause gray
discoloration of peri-implant mucosa especially in
patients with thin tissue (3), (6). Hybrid abutments are
recommended with its similar esthetic characteristics with
zirconia abutments and also similar mechanical properties
with titanium abutments. Thanks to thicker ceramic layer,
hybrid abutments show positive esthetic results (7).

There is a lack of information in the literature about
clinical use of hybrid abutment crowns. In this clinical
report, the use of hybrid abutment crown by ti-base with
ASC system abutment is showed with a proper case.

Technique

A 30-year-old male and systemically healthy patient
applied to Istanbul Okan University Dental Hospital for the
treatment of tooth #21. After the clinical and radiographic
evaluation, the extraction of the tooth and an early implant

placement was determined (Fig 1). Following the tooth
extraction, the edentulous space was restored with a fiber-
supported Maryland bridge during the healing period. After
bone healing, a Straumann Bone Level implant (3.3 x 10
mm), was placed and peri-implant bone defects were grafted
with bone (Creos 1 g) and covered with collagen membrane
(Creos 15x20 mm) (Fig 2). Because of inadequate insertion
torque, implant couldn’t be loaded immediately. After
osseointegration, implant healing abutment was removed
and a screw-retained provisional crown was fabricated for
peri-implant soft tissue conditioning for about six weeks
and thereafter a custom impression coping was prepared
to transfer the emergence profile and final contour of soft
tissues accurately to the impression (Fig 3,4,5). Polyether
(Impregum, 3M Espe) was used as impression material
with a standard closed tray. Because of the deep placement
and labial inclination of the implant, a standard cement
and/or screw-retained restoration couldn’t be the proper
solution for a long-term esthetic, biological and mechanical
success. Thus, a special all-ceramic hybrid abutment crown
supported by a ti-base abutment with a special angulated
screw and ASC (Straumann Variobase for Crown AS)
was used to modify the crown axis palatal to the implant
axis up to 25° by avoiding a buccal screw access point.
Hybrid abutment crown was consisted of a ti-base with
ASC system, zirconia as mesostructure and esthetic veneer
full ceramic layer (IPS e.max) prepared with cut-back
technique. Transferring model to digital stage, designing
and manufacturing of the crown, trying on the patient with
intraoral and radiographic control and cementation stages
were completed (fig 6,7,8,9,10). No biological, mechanical
or esthetic complications were encountered during the
1-year follow-up period.

Figure 1: First panoramic radiography of patient
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Figure 5: Emergence profile and soft tissue contours after six
weeks

Figure 4: First placement of screw-retained provisional crown Figure 6,7: Designing stage of the permanent crown
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Figure 10: Final view of the hybrid-abutment crown

Discussion

The aim of this study is to make a literature review, collect
actual data about angulated abutments and support these
knowledges with a case. Main concerns about the usage of
angulated abutments are possibility of causing more stress
and bone loss around implants than straight abutments,

thereby increase of prosthetic complications and decrease

of implant survival. In a review study, Cavallaro and
Greenstein have indicated that although finite element
analysis and strain gauge studies presented more stress on
prostheses and bone than straight abutments survival studies
have not indicated decrease of prosthetic and implant
survival. Moreover, no additional bone loss and screw
loosening were detected for implants that supported with
angled abutments (8).

In a prospective study in 2018, Friberg and Ahmadzai
investigated outcomes of straight walled implant with
conical connection (Nobel Parallel CC) and rate of need for
ASC with reasons for anterior maxilla. In this study, 42 of
49 implants required abutments with ASC system. There
were some reasons for this high rate. At first; anatomy
of maxilla, form and direction of bone resorption after
tooth loss often don’t let an esthetically sufficient screw
retained restoration. There may be bone concavities that
affect implant site preparation and lead to increase on the
need of more labial directions of implant to avoid buccal
fenestrations. Another way to handle with this problem is
using cemented restorations (2), (4).

In a prospective study conducted by Wilson in 2009;
39 patients received 42 single tooth implants in five years
period. All 42 implants had symptoms of peri-implant
disease at initial treatment. Excess cement was found at peri
implant site in 34 of them (%81). These symptoms were
eliminated with removing excess cement around implants

9).

Other goals of screw retained restorations are solving
problems about implant restorations with ease of removal,
reduced cost and chair time. All prosthodontists in the
study conducted by Friberg and Ahmadzai in 2018 have no
negative experience about ASC; no major complications
were encountered in 5 years follow up period (2), (4).

In the point of choosing best material combination
for hybrid abutment crowns, Tribst et al in 2018 have
emphasized that although materials with high elastic
modulus like zirconia can generate higher stress, it would
not fracture before other materials and it shows less chance
of catastrophic failure. Other interesting finding of this
study is possibility of using materials with low elastic
modulus like hybrid ceramics for hybrid abutment crowns.
Hybrid abutment crowns manufactured with hybrid ceramic
material have presented better stress distribution on cement
line and looks like the best material choice.
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Conclusion

The present case and current literature knowledge showed
that, use of hybrid abutment crowns which consist of ti-base
with ASC and esthetic materials for anterior single tooth
implant restorations is a successful way that can tolerate

implant angulation up to 25 degrees, simplifies screw access
with its angulated screw and gives positive esthetic and
mechanic results.
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