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Evaluation of pH and calcium ion concentration changes with the use
of different calcium hydroxide pastes on external root surface

Alireza Farhad, Behnaz Barekatain, Hojat Sadeghi, Azadeh Khazaei Zadeh*

Abstract

Introduction: Calcium hydroxide is used as an intracanal medicament in endodontics. Its
therapeutic effects depend on the dissociation of calcium hydroxide into calcium and hydroxide
ions. The aim of this study was to evaluate the pH and calcium ion concentration of three different
calcium hydroxide pastes, after 24 hours and 1 week for each vehicle, on the external root surface.
Materials and methods: In this experimental study, the crowns of 72 human single-rooted teeth
were removed, the canals were prepared and external defects were created on the root surfaces. All
the surfaces except the external defects were sealed and the teeth were immersed in normal saline
solution. The samples were divided into 6 experimental and 2 control groups. Experimental groups
were dressed with calcium hydroxide in combination with: A and B: 0.2% chlorhexidine solution, B
and C: 5.25% sodium hypochlorite solution, E and F': distilled water. Calcium ion concentrations
and pH of normal saline solution were determined after 24 hours in groups A, C and E, and after
one week in groups B, D and F. One-way and two-way ANOVA were used for statistical analysis
with SPSS software program (a=0.05).

Results: In relation to pH, after 1 week there was a significant difference between groups B and D
(p value = 0.013); the effect of time was significant in all the groups except for groups D and C (p
value < 0.05). Calcium ion concentration at 24-hour and 1-week intervals was significant for each
vehicle (p value < 0.001) but it was not significant between different groups (p value > 0.05).
Conclusion: As an intracanal medication, the combination of 0.2% chlorhexidine and calcium
hydroxide exhibited significantly higher pH values compared to the combination of 5.25% sodium
hypochlorite and calcium hydroxide after one week. Calcium ion concentration increased after 1
week in all the groups; however, there were no significant differences in each group between the
two time intervals.
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Effect of an oleous calcium hydroxide suspension on pain and
complications after surgical removal of impacted third molars

Saifolaah Hemmat ', Farzin Sarkarat, Seyed Omid Keyhan, Faranak Jalalian,
Naser Valaii

Abstract

Introduction: Pain and complications are common after surgical removal of impacted third
molars. The present study was undertaken to evaluate the effect of an oleous suspension of calcium
hydroxide (OSTEORA) on pain severity and complications after surgical removal of impacted third
molars.

Materials and methods: This clinical trial evaluated 30 patients with an age range of 1740,
referring to a maxillofacial surgery department and two private clinics in Tehran in 2011-2012 for
surgical removal of bilaterally impacted third molars with the same difficulty index. OSTEORA was
used on one side and no material was used on the contralateral side as the control. The effect of
OSTEORA was evaluated on pain, healing, hemorrhage, dry socket and infection at different
postoperative intervals in a double-blind manner. Data were analyzed with chi-squared and Mann-
Whitney U tests (a=0.05).

Results: Of 60 samples, 28 were from the maxilla and 32 were from the mandible. Intensity of pain
in the study groups at baseline and at follow-up intervals was the same (p value = 0.4). The
incidence of hemorrhage at follow-ups was the same in both groups (p value < 0.5). Maxillary
healing rates on the 3rd postoperative day in the control and test groups were 3.21+£2.39 and
2.42+2.17, respectively (p value < 0.03) and on the 7th postoperative day they were 2.9+2.58 and
2.14+2.28, respectively (p value < 0.03). Healing in mandible in both groups was the same at
follow-ups (p value < 0.2). No dry sockets and infection were observed in any subject.

Conclusions: Under the limitations of the present study, use of an oleous suspension of calcium
hydroxide had no effect on the incidence of hemorrhage and pain after surgical removal of
impacted third molars. However, it affected healing of the surgical site, especially in the maxilla.

Key words: Complications Impacted tooth, third molar, Tooth surgery.
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Effect of Tooth Length on Failure Rate of Anesthesia in the First and
Second MandibularMolars

Abasali Khademi, ElIham Shadmehr*, Naeime Khademi

Abstract

Background: Studies have shown that failure in achieving anesthesia in the posterior mandibular
teeth with irreversible pulpitis is common. Different factors have been reported to be responsible
for failure of anesthesia in such teeth. The aim of the current study was to evaluate the effect of
tooth length on failure rate of inferior alveolar never block anesthesia in mandibular first and
second molars.

Materials and methods: In this random cross-sectional study 90 patient with their first and/or
second mandibular teeth affected with irreversible pulpitis were evaluated. Inferior alveolar nerve
block anesthesia procedure was carried out with 2% lidocaine with 1:100000 epinephrine. Heft-
parker Visual Analog Scale (VAS) was used for evaluation of pain. Lip anesthesia and absence of
response to maximum pulp tester provocation after 15 minutes was considered as anesthesia. Pain
was scored before treatment, during access cavity preparation and after pulp exposure. Tooth
length was measured with endodontic gauge on periapical radiographs (SPSS) Data were analyzed
with repeated-measures ANOVA, t-test and regression analysis, using SPSS 21 (0=0.05).

Results: The total failure rate of inferior alveolar nerve block injection was 62.22%. The mean
tooth lengths in patients with successful and failed inferior alveolar nerve blocks were 21.45+2.04
and 23.0542.43 mm, respectively (p value = 0.002).

Conclusion: Under the limitations of the current study, it was concluded that tooth length might be
a factor affecting the failure of inferior nerve block anesthesia technique.
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Prevalence of different combined patterns of frontal sinus and nasal
septum in men and women referring to a treatment center in Isfahan

Arash Ghodosi, Roshanak Ghafari, Nima Rahimzadeh, Azadeh Rahmati*

Abstract

Introduction: Frontal sinus and nasal septum have different forms in different people. Frontal
sinuses are different in shape even in monozygotic twins. The aim of this study was to determine the
prevalence of different combined patterns of frontal sinus and nasal septum in men and women
referring to a treatment center in Isfahan.

Materials and methods: In this descriptive/analytical study Water’s views of 198 subjects aged
20—40 were collected. The particulars of frontal sinuses in relation to the presence or absence of
the sinus proper, symmetry or asymmetry, the form of the septum and the superior border outline of
the sinus and the form of the nasal septum were evaluated and recorded. Data were analyzed with
chi-squared test (o= 0.05).

Results: Bilateral presence of frontal sinus was observed in 100% of the subjects. There were no
relations between sex and the presence of a septum within the frontal sinus (p value = 0.53), sinus
symmetry (p value = 0.35), and form of the nasal septum (p value = 0.89). There was a significant
relation between sex and the presence of a scalloped superior border outline of frontal sinuses (p
value < 0.05), with more scalloped borders in men compared to women.

Conclusion: Under the limitations of the present study, it was concluded that the combined patterns
of frontal sinuses and nasal septa on radiographs cannot be used to distinguish males from females.

Key words: Forensic dentistry, Frontal sinus, Nasal septum.
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Assessment of motivation and tendency in patients with malocclusion
to refer to professional care centers in Isfahan

Faezeh Eslamipour*, Imaneh Asgari, Bahareh khosroabadi

Abstract

Introduction: Patients’ motivation and orthodontic clinician's opinion are effective factors in
decisions to initiate orthodontic treatment. Understanding motivations, maintaining them and
enhancing them, if necessary, are crucial for successful orthodontic outcomes. The aim of this study
was to investigate motivations and tendencies toward orthodontic treatment in patients with
malocclusion referring to professional care centers in Isfahan in 2013.

Materials and methods: In this analytical cross-sectional study, a valid and reliable questionnaire
was used to elicit information from 180 patients aged 15-25. The questionnaire included
demographic section, patients' motivation for and barriers to orthodontic treatment. Data were
analyzed with descriptive, non-parametric and chi-squared tests using SPSS 16 (a=0.05).

Results: The patients’ level of motivation was determined as high (2.4+0.4). Aesthetic motivation
gained the highest scores (2.8+0.4), followed by functional (2.4+0.4) and social motivations
(2.3+0.6). The overall level of motivation and functional motivation were significantly higher in
males compared to females (p value < 0.05). Tendency toward orthodontic treatment was at a
moderate level, with no significant gender differences (p value = 0.73). The first and second most
important sources of motivation were the patients themselves and parents’ advice, respectively
.77.1% and 14.1% of patients reported cost and long treatment duration as the main barriers to
orthodontic care.

Conclusion: This study showed that the overall motivation of patients for orthodontic treatment
was high and aesthetics was the most important aspect of motivation. Further studies are
recommended to evaluate personal motivation in relation to the type and severity of malocclusion.

Key words: Malocclusion, Motivation, Orthodontics, Treatment.
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Evaluation of surface characteristics of M-two rotary files before and
after autoclaving with scanning electron microscopy
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Hamid Mojtahedi*

Abstract

Introduction: Nowadays Ni-Ti rotary files have many advantages and are totally accepted in
endodontic treatment. Sterilization of Ni-Ti rotary files is essential due to their frequent clinical
use. The aim of this study was to evaluate the surface characteristics of M-two rotary files before
and after autoclaving with scanning electron microscopy (SEM).

Materials and methods: Ten #25 new M-two Ni-Ti rotary files (VDW, Munich, Germany) with
0.06 taper were analyzed with scanning electron microscopy under two magnifications of 200 and
x1000 before and after 1, 5 and 10 autoclave cycles in this experimental prospective study.
Scanning electron microscopic images were inspected in relation to surface changes, including the
presence of millings, debris and surface irregularities. Paired-sample t-test was used for data
analysis with SPSS 22 (a=0.05).

Results: Scanning electron microscopy measurements showed cavities, debris and surface
irregularities on specimens of both file groups, in the as-received condition and after sterilization.
Surface irregularities and corrosion increased significantly after 10 autoclave cycles (p value =
0.001).

Conclusion: The results showed that after multiple autoclave cycles, debris, holes and surface
corrosion increased significantly. These surface imperfections were proportional to the number of
autoclave cycles and single autoclave cycle seemed to have a less detrimental effect on rotary files.
However, multiple autoclave cycles increased surface irregularities progressively. The results
showed inherent Ni-Ti rotary file limitations in clinical usee and after multiple sterilization cycles.
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The Amount of Blood Loss during Maxillofacial Orthognathic
Surgery

Hamidreza Eftekharian®, Ehsan Aliabadi, Mohammadebrahim Fakhraei,

Shoorangiz Dadaein

Abstract

Introduction: Accurate estimation of blood loss for predicting the need for transfusion during
bimaxillary orthognathic surgery is important for maxillofacial surgeons and anesthesiologists. The
aim of the present study was to determine blood loss in subjects who underwent maxillofacial
orthognathic surgery in terms of age, gender and operative time.

Materials and methods: The present descriptive study was carried out in Chamran Hospital,
Shiraz University of Medical Sciences, from 2011 to 2012. A total of 68 patients were selected using
convenient sampling technique. Patients with smoking habits and addiction to opioids and those
using medications affecting coagulation were excluded. All the surgeries were performed by the
same surgical team under controlled hypotensive general anesthesia and infusion of tranexamic
acid. Surgical blood loss was measured by counting the number of gauze pads saturated with blood
and the amount of blood in the surgical suction unit. Data were analyzed with descriptive statistical
methods at 0=0.05.

Results: The study sample consisted of 61 subjects (25 males and 36 females) with a mean age of
23.7£5.9 years and average weight of 60.2+12.2 kg. All the subjects completed the study. The
average surgical blood loss was 525.1+£223.1 mL and the average operative time was 246.9+52.5
minutes. The average surgical blood loss for women and men were 465.8+161.6 and 610.4£271.0
mL, respectively, during a mean operative time of 255.8+54.9 minutes. The correlation coefficient
between blood loss and operative time was 0.62 (p value < 0.05), demonstrating an increase in
blood loss with a increase in operative time.

Conclusion: Based on the results of this study, there was greater intraoperative blood loss only in
patients with longer operative time. It is suggested that this factor be taken into account for
estimating the amount of blood lost and prediction of the need for replacing lost blood.

Key words: Maxillofacial orthognathic surgery, Operative time, surgical blood loss.
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Evaluation of Pulp Vitality of Maxillary Canines after Alveolar Cleft
Bone Graft by Pulse Oximetry, Electric Pulp Testing (EPT) and
Cold Test

Abasali Khademi, Bijan Movahedian, Niloofar Rikhtegaran
Maryam Montazeri Shahtouri

Abstract

Introduction: Knowledge about pulp status is necessary before any dental intervention. Teeth
associated with alveolar cleft are believed to have a different blood supply and innervation. The
aim of this study was to determine and compare the pulp vitality of bilateral maxillary canines in a
group of patients with unilateral alveolar cleft after alveolar bone graft surgery by pulse oximetry,
electric pulp testing (EPT) and cold test.

Materials and methods: In this random descriptive cross-sectional study, after evaluation of
maxillary canines in almost 70 patients with unilateral alveolar cleft who had undergone secondary
bone graft surgery, 20 patients were selected by applying the inclusion criteria. Pulp vitality of the
teeth was evaluated by pulse oximetry, EPT and cold test. Data were analyzed with t-test, and
Mann-Whitney and chi-squared tests (0=0.05).

Results: The mean pulp blood flow saturation in maxillary canines was 85.04+4.65 on the cleft side
and 87.78+4.01 on the normal side and the difference was significant (p value = 0.05). In the cold
test investigation on maxillary canines, 13 subjects (65%) had ++ and 7 (35%) had + responses on
the cleft side,; on the normal side 7 subjects (35%) had ++ and 13 (65%) had + responses, with no
significant differences between the two sides (p value = 0.06). Mean responses to EPT were 5.6 and
5.8 on the cleft and normal sides, respectively, with no statistically significant differences (p value
=0.62).

Conclusion: Based on the results of this study, pulse oximetry might be more reliable than electric
pulp testing and cold test in the evaluation of pulp vitality in patients with alveolar cleft.

Key words: Alveolar bone grafting, Dental pulp test, Pulse oximetry.
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In vitro comparison of microleakage of two conventional and
hydrophilic fissure sealants in isolated and saliva-contaminated
environments

Romina Mazaheri*, Maryam Karami Nogurani, Hamid Safaee, Ava Vali

Abstract

Introduction: In recent decades, pit and fissure sealants have been introduced to dentistry as an
effective clinical method for prevention of pit and fissure caries. Since only a limited number of
studies have been carried out on hydrophilic fissure sealants, this experimental study was
undertaken to compare microleakage of a hydrophilic fissure sealant with that of a conventional
fissure sealant in vitro in an isolated saliva-contaminated environment.

Materials and methods: In this in vitro study, 64 extracted mandibular third molars with no decay,
fillings and cracks were selected and divided into 4 groups randomly. The teeth in groups I and 2
were treated with Clinpro conventional sealant in isolated and saliva-contaminated environments,
respectively. The teeth in groups 3 and 4 were treated with Smartseal & Loc hydrophilic sealant in
isolated and saliva-contaminated environments, respectively. After thermocycling, the samples in
each group were separately immersed in 0.5% fuchsin solution. Then the samples were sectioned
buccolingually. Microleakage was studied under a stereomicroscope at a magnification of x24.
Kruskal-Wallis and Mann-Whitney tests were used for analysis of data (a=0.05).

Results: The minimum and maximum microleakage means were observed in groups 1 and 2,
respectively. Statistically there was no significant differences in microleakage between groups 1
and 3 (p value = 0.61) and groups 2 and 4 (p value = 0.84), whereas there were significant
differences between groups 1 and 2 (p value < 0.001) and groups 3 and 4 (p value < 0.001).
Conclusion: Under the limitations of the present study, hydrophilic fissure sealants do not appear
to be superior to conventional hydrophobic fissure sealants in relation to microleakage.

Key words: Fissure sealants, Microleakage, Saliva.
Received: 19 Apr, 2014 Accepted: 9 Dec, 2014

Address: Assistant Professor, Department of Pediatric Dentistry, School of Dentistry, Khorasgan
Branch, Islamic Azad University, Isfahan, Iran

Email: romina.mazaheri@gmail.com
Citation: Mazaheri R, KaramiNogurani M, Saface H, Vali A. In vitro comparison of

microleakage of two conventional and hydrophilic fissure sealants in isolated and saliva-
contaminated environments. J Isfahan Dent Sch 2015; 11(1):84-93.

qy VA Cadigaaa g g (30958 N oylad VY 6y 90 (Hlgd! u&‘.’a‘}#ol_\la susdiily dlas

WWwWw.mui.ac.1r



wadwid 3 CBCT, CCD, PSP JUusws (s prmaw (sdmn Lo

1993 o (6034 pod Ol Lo

ES o . - Y. - \ .. . o “
SRS (e ol iS¢ L glS maius yiS o (5 )i Sudigy yiso

TN
S Pl sla SIS saal,y slaaiann 51 ol ee Sl la Sar gy BES oy 1dodko
s deaslie aalllae 5l 51 a0 S suliien] ol Slass 530S Olne G2alS cude (51l
Cone Beam Computed, Photo Stimulable Phosphor Plate, (s s 5 5 gea3 (slaaiows
s G ool ey aluls jawass o Charge Coupled Device s Tomography
)
susiS lis £e o aladl sl&aule)] Lo «S abis LLIs3 gaalllas ol o i Wig, g dge
0) 5l b Ve wisy 558 b aad O Jlanss Jbie all pob b Sledl sa
3 ST cass Slis w0 555 s Slehe VO Gae 4 alassia (Siehe
S50 2 el /¥ Zac b 3haa Sasle +/F 53 L2 K55 558 by (Slais Gelad 4als
ol Ol e 10 (555 2 ks /¥ Gae b SV wiss 508 b s s 1O
b s Laglass 51 S S gl wad cile e Ssb 50 oB Y slasy S 50 aglas
baug pslad 5 b 88 slubiud Luld o CCD 5 PSP CBCT (slagiuw
Vol b ol alase g 50 JlaaiS o oluls jaddld cya olas cww3slsal,
oo 5 S, e o5 sasleal (S35 ulien upe ad saaliie 4ia
Yo 430 SPSS 15l a5l dallle Gol 5ok aladt B1SSS 5 se3T 5l sl b (L]
(0=+/+0) wi soliicl
SasS Gee b oluls jaiis cga CCD 3 PSPOBCT (slagiow comlu laably
oenEd cga o (p value =+ /YY) ags ZASIV 5 AY/Y e+ i3 4 (incipient —-/YOm)
pieres ol G YU il poame 5o 0 (11+0) Sy i slagee b oluls
cdls usay Alids slagee U oluls adas o oM o il 5 81850l
i IS N alias p 65 4w 58 (S50 (PSP 5 CBCT=7\ - - 3 CCD=V/A¥/¥)
o3l bies bl Gand s 5o (lad (ha gy slacuagane (388 R 5o L 16 S sl
5 955 5325 CCD 5 PSPCBCT s duw cnslian 5o 5555 oolite slagae b
g0 OB 4 Ol s 4w 58 (S5
Scbaa (S35 Jlaman (SIS gals (Slis (Save sy ojly s

VA Cadigaan gl g (330958 N oplad VY 6,90 (Olgdeo! (S plada susiily dlae

WWwWw.mui.ac.1r

cilse) Olpl Wlpaol (SKislass st
(Jggmme
n.kowsaril07@yahoo.com

9SG olas 355l 09,8 okl
ol (K sl 02Ky W jgu0
Olgiuol &l ygs axly el Sl3T

ol

(o (S5l 09,8 ol Y
ST oals (K pwlis  saisls
Oyl 0ol O&ul g5 s>ly (oDl

85 4 AY/Y/Y0 ‘C.:)\S 0> e ol
ol AYTAIYY 5006 55 i) dlxs

0203,8 30l AY/UF mb 5o 5 0n

oW

Olguol (i3 01055 0asLisly alxo
ARRELY SIAPIRIRE A0 4

a¥



L')|)K¢uhgk_g)u.f: ;f.l.fug))l{.)

Jlzud calises slapimms (dulis caa (alisw Cllllas 4
[¥ & V] cusl osis plodl Slad 31

S5y slapld ( dlie Sl hlSen 5 (5SS
PSP L£CD) Jizud slpiwmw 5 sy 5 Jsezo
ol @ gl gy (2B s pasis » (CBCT
SBsne Sgld5 S ie Sl Gl & L) don
vasuis ,» CBCT & ws S ol bl bl o)l 249
9 Cheng [Y] coul pusde ady JS! pouw S5 o Jdoo
P efon clle jasdl Glie g 2 OhlSes
L a8 CBCT 4 PSP (Digora Optime) (slapimms
Ol 49 )8 )15 W el Sl (Salite syl
» PSP 5 CBCT [y (syblixe ©oley & Sopuw) dons
P F9 b dgzg ol gle goaiS WS Cluls Lasuis
ol ol Ldgy il agd CBCT L &S (gpglas oy
CBCT (4 (s blize colas a5 canl )85 b8 .055,S5 saalie
& ol gl gouiS 55 wluls asis » PSP
[F] el sy 2l

s 93 Oy Sldunlis (glaslllas 35 S 4 Young
CBCT (3DX Accuitomo system Mortita Kyoto, )
o Sty pasuis ;> CCD 5 Vb (g, b (Japan
Sy 5 ) & 5 59 pll 1 5 Sl 3 s
HlosfFsn lals asds 3 CBCT (slagiuws &
Sl i > Jy 55 CCD (slagians | e
LV )6 ol glas o b g oyl JIsl8T

2o Sols  ax 1w pbl cldlles @ asgi b
&9 s I CBCT 4 yuiny PSP I CCD (yisglg;, cglao
LSy 5l Sglite (slayguins Jg 005 (3l 5L el
4 drg by iy (it @l Cwl (e Oslite
s 4 CBCT pglai oSl @ o9 b g lalllas caliseo
sk 4l 5l plsn sl wisd e oolitnl (Sups 5l e
35 odlatwl Cilize (glages ;3 (Shwy pasuds ) gl
CBCT lapiwaw oy dumlis dalllas pl 5l Gan [A A

Sges b ol yw Gluls jasuis ces PSP «LCCD

S o ol e wluls Gasis 5 Jews laptuw
Aodo

el o Hise Jlle d (glon S ol Sk
D8l 213 w55 9 Loy Sue (03

P A JleuSon gohwy 329 (St Cluls
Sg e il Al ad s le g el gabal o 4l
FeoVedgis a5 Sloj b ol Sao Lo &y dgame Slasls
odalie b 81,550y 13 il 03l &y ol sl ised Mo yd
V] ssls

S opdlied Gluls s jglaie 4 315 g0,
Conl (S8 sadlllas S gl g0yl JoSo 5 0351 e
Y]

Al gyl il e Jsene (BT, slaptun
leosd ©gd 9 b oy pldl 4 b atie pgal (138
Sl olol el Wilgs o d)lge ol &S MEL o AL 5
(Y] 39 (851 5 o b liosd

lowd ©od gyl Jolpe JUomd i pgas o Ll
Lbse GBI (63L& jlon (8L anil g 35 32
S pppas phuwe Sy cual g hB gl e s
L] 2l polus o Sig iUl 0y g ol Vb Sl

charge coupled device(CCD) Jluows (slapium
sskaie & photo stimulable phosphor plates(PSP) ,
Shas shb o kyld o edlawl g <8y 0 sordd s
[¥]

cone beam computed ) by, dxill (Sl S w0
Sl S ol gais (65965 &S (tomography (CBCT)
g WS ol (bype g5y g hn 90 Hpuie Sy
085 g 5y U2 b Lo I e slaodh
P YL 35dg5) g andl 1S 5o Sl g5l oo
CBCT S5 .0y Jgome ySuol CT & s JU35T o
sl Jlogl wilial loy 3 il o ghis ST &S
2900508 4 (S53g392 2 9 (o9l eg il oy (JLedbgil S
[0]

w2l gamd Gl 2B g B oy 85 g0,

Dy Al Gl 48,5 )18 odlatl 3y90 03 jiuS job 4 S50 by
40 \WAY Cadigaaa yl 9 (948 <) o la VY 099 (Hlgdeol (S Jaylada sasdinla dlas

WWwWw.mui.ac.1r



Q|)l§.mA96)L&é ;f.biv}),lf.)

CCD (salisss sppead st Y

(Digora optime-Fanland: PSP) ouiw (gdluwe
Sob Ve 5l (Frum Sy olel 5 VF/YIp/mm iels5,)
(Fanland) Soredex Minray _8l5gl, olSuws b g0
o> (alwg PSP I Jobs pglai g ad ans (S5 g3,
oulss ( Soredex Digora optime-Fanland) (¢,3J Sl
«d S 518wy 3,90 (Fanland)Scanora jlsle s 55 o A
)95 cpbglesy) CCD(Signus-UK)  (godyS e
Sy paduie Jowe jo 1) (Vepm JuSy ol ¢ Yolp/mm
obas Ssly 5 Isae g us 00> )5 PSP els 4 cudsisy
heSol J38ley b 55 1) CCD 4 bgipe polas ad ang
CBCT(Scanora oKz y3 acSsh o] 5l us c023,S oy
(t=3s klys b 9 ¢85 ,,8 3D- Soredex-Fanland)
Y0 JuSs 5 3el) YU sl b s mA=6.3 Kvp=90)
s plodl (6505 5 3 a5 CMOS flat panel jguiao g (yioskeo
J0 g dabe p ye g ylerke +/D gblie p dlold
Ondemand sl 5 ;5 CBCT | Jobs jiglad gy yiaskio
sy 90 (Cybermed,Seoul,Korea) 3D Version 1
dhis 59y (Godie bd ) I G (¥ JSS) €35 )13
I 4 8 a5 5 S 5 Salygly sl ST
2 W00 sbol Jluss g Jbse zolaw ) by Siuwg 4l
il sy ) 0l (gilwil Selygly pgal sy,
W8S B (py 390 s Jiuwd 9 Jbje ke

286 5 Wl by olos 4SSl 4 dogi b adllas ol jo
bglas g axdl (a5 (ioy I (26 i)l wisgy (S5
Lyl 538l 5 3 eolazl Lo 4 ¢ L5 sl Strike line
Sl pg (Rl g polal aldy) waliS e (Sl
D 3959 0 polal yipy (sodaliie

@'.\33 o k_;o}:“,:{.‘o.) QLqLo (ST v JL?.::u_.) L;Lﬁpi.m.:w

W 59, 9 g0

ol Glpl gy 5 oo (Lbw g 4 Gidos ()
o1 Wl Jgo g Jgo 0y s Fo g Kol
Wb okl 3,850yl 0 S g (Sdawes (o (g0

soaie 4 daplus ()l waw by @) 5l
IB 7N ey Jolono o el YA ke 4y A Sghe s
b s sl oS5l jslate & s S5 o3l
Vo l) bl e a8 ) o ppadS” S Jolore
s ) ol b g 03 el b VD eg)S
4 o i (yioce /0 Jlad) Va Kig) 5,8 5 (NSK.Japan)
i sy 58 sslis s 0 s siedeee VO e
0 gy p peske /Y Bos 4 (alaoji> (yiedkier/5 jhad)
Gos & 2boyis (adke +/A Jla8) N Xg) 55 5 aw
&S A5 D bl s Gl e (g9 sieslee /¥
oo Ngas doul Sl uled 4l yj edgaze > Gluls
lisee Ky dw jl ookl b canls Bos (05 (asuie Cas
5 plos (g IS asdle a3 gqy SV

09 5 S L eled )3 (BT slaog S ) Lol
Bk ol izl Sy bl Kb 4 Loge (slaiSsl
g5 oasuie dlols > a8 Lol Cund & oge Sob Yo plply
So 09y WSS Judie g9y eSol andl Slilge 4 el
andl bl g 5 S8l Gjlwdnd Cax g W8S )13 Clgis
o Oy yiodo WIY calsus a0 (ST Ssly 55 ouiST
oled Lulyd alwgopds 9 €85 18 lapls g (WSOl (gand
s Slowgy Ssb Ve g1l e JEV] A8 gilel
CCDy PSP (Yox\¥d cm (g)bppens abd ) CBCT

(Y 9V JS8) 1 plol ()1 o guas

PSP (selin g3 52 e (65 N S

\WAY Cadigasa o) 9 (908 N olact AN 0y 90 (lgdeol (S a(ylada cus iy dlae LY4

WWwWw.mui.ac.1r



Q|)K.m596)ué ;f.l.&g))lf.)

ts'v'.\i) o= 60}:J|,L:.A.> le.ilw UA.:;QJJ 9 LJL”_u;q.) g_SLﬁ[vJ-w-:w

r

| Oy

Ondemand guas 4w 3818 51 (selacu g CONE beam computed tomography 3 Jeola 4 gluai ‘,.H.J... Yisd

aslS  ples 4w ya (She ol gaddlas

- (p value = V) a5 dules )+ @l zobaus
2 Cudly Sosalin yiadeo /YO Bos b (Slya> 5y90 5
auls iy a1y (ZASIY) 3590 10 5| 3)90 VY CCD jy5las
513)50 V¥ 55 PSP gy 10 9 dbd ausedd  suwyd 4 Ldg
DASS yd & g dmls gl a5 1) (YY) 500 10
oy 4 (AN +) 550 V0 oles CBCT pyglias 3 Jg s
o SMBL S 905l Lol gy o odly ey anls
sadko /YO Bos b Slyis jaskis 1) ey ¥ Cawlus
Gos b Slols 095 50 (p value = +/VY) ol oL o size
yd & 1y o3dlied Gluls sled ¢ yosy duws jo yiolio /Y
D%y dw om g a8 GBS AN Coles 1 b olis
Olauls 590 50 (p value = V) cublys 393 (g1 ime AW
oty N+ gy Ay Sl o8 oo +/F Gos |
¥ Jgir) cadlas a9y ()b sime SHST g aus (g el

2o LB s gast Jolf b a4 & gpslas
5 S5 ity o ) ab g adle ) S
2 lgsu 1y palad dls e 93 50 WS Atwlgd dsyod b Gyao
5 0 Lasis 1y ojdliuey gamls Sesalie &5 S0
Cuto Sppo 4 guly e U5 (e & 3o 1) o Jore
0y Laseis Cunydl Joe o amls ST g ud <l adly
A CudS im0 )8 o Cud OO Cute Sjgo 4 AS s
g A5 gy Coflgdly by pglal olos baee i
05 Ao polal il )b 9 ) ol Blg u s
(S o ¢ 28ly Cute 3lg0 ol g Wodly gl I e
ol 2 SRy 9 Casles (O e Bly ke
b s ylel MBI )2 9 235 dsualro 005 lyl (sla Jge,9
a5us SPSS l58le 5 5 s sl 51,568 ge5] I el
A5 ool (version 20, SPSS Inc., Chicago, IL) Y-
(0=-/-0)

sy

Sosalie bug il dbje 9 o Gly cupo
Cawl o 03> U5 Y Jgd> y (intra observer)

S saaliie b5 sl (uilsa dla e 50 G B3I s N Jgaa

CBCT PSP CCD S5 g9
ARD: JARE ANTAR (30y3) 3815 oy
CBCT :cone beam computed tomography
PSP :photo stimulable phosphor plate
CCD :charge coupled device
qy \WAY Cadigaaa yl 9 (948 <) o la VY 099 (Hlgdeol (S Jaylada sasdinla dlas

WWwWw.mui.ac.1r



Q|)K.m596)ué ;f.l.&g))lf.)

ts'v'.\i) o= 60}:J|,L:.A.> le.ilw UA.:;QJJ 9 LJL”_u;q.) g_SLﬁ[vJ-w-:w

photo .cone beam computed tomography s 5, ¥ o Alise (slagac Hu 85l ey laslis mss (and il Gewlise ¥ Jgoa

charge coupled device g stimulable phosphor plate

CBCT PSP CCD oo
P-value (awo5) alass (awo53) Bz (o 53) Slaxs Olyls Gos
Yy ) VE QYY) W (ASIY) mm- /v
) B ()-+) (14 B (1) mm -/
) B (1-+) B (1-+) B (1) mm- /¢

Ggles jeSde slapiunw Cuwlus Hle & Baww, Ao
» CBCT & w08 sl bbb bl o)l seng (g)b sxe
P V]l paie ada) S8l pgw o Sladilod parseis
OS2 i dw ol Wb o3 LS 35 ol sadles
ol alisre sbges jd ol dbml ojdlie wluls
s yhogho /YO (Sdwg Bes jd bl W)l gyl gxe
il pdate Wl e g 0l (6 i Cawlus CBCT

o bl gl )Kea 5 Cheng (gadlas j»
JesSop Cluls jasuis »» PSPy CBCT cuwlus
b oS opsliad o > Jy cudl 3929 (0> gle (5048 15 )
odnlin ol Cigley Ldg o agy calisve CBCT olSiwd
oasuis PSP g CBCT o (gbliae <gls ¢ i
[Plass céh ols a4 Gl Gl goaiS )55 clols
Op S Shmg pastil 290 )3 b Ghagh iyl
9 Cheng zb L Jhows aise glapimms b Slus
wadlas aile bo (gadllas )5 1y il Slgen o, Ken
PSP) i 90 (pl Ad 0db ol ) Kea 5 Wenzel
2 odd dbul ol Gluls Laswis p» (CBCT
o4l Jo (VW] )6 g bze alas caliseo (sla Bos
G 0 |y awslis Ko 5 Cheng oS 5,8 dvg gadgo
ol ol Bua 1y 5 0als plonl pols gaalllas & Cod (65508
ol bee a3 PSP &S Jlwls eled Ll a5 conl o3y
ks b a2 o Ll s led 10 w2 CBCT w2 0

i 2ol 4 2 gadlas 55 o )Kea 4 Senel
» CBCT 4 81 05,8 S5 5 sl Cowd lad a0
» ) padis ) g JeSon clels pasis
O Sybaze ol Ll wyl> PSP 4 CCD L awslds
DIV] )0 3559 baeitanw () ol

SS90y pw Ao Camlus e adllas opl jo
Oluls aswis cqa |y CBCT 4 CCD PSP Jlusws
w0l plodl Gledllae 4 dogi bbb danlie SI0d (0 03] s
5 e PSP J CCD iy, yine ole o 3 2 51
Syt Jg 033 IS 5V il 550 5l CBCT
g dady (i b5 29 (Sae Oglite (slacS 3 Oslite
ssbad Sl @ dag b g e e s 4 42 L
Ol ol g oo odliiw] (Sauws il pe > & CBCT
paseds 45t Hb 4 Ll I plst wlb oAb 7l
ol 5l Bae e )8 edlatwl calisee (gl Bes D (Sdaws
> PSP (CCD CBCT slapiuuw (po (sdulio dslllas
LAA] 59y iz sl o b Sl yw Cluls jasis

o Soli S o ol ol adlae j oel Cuwts gulis
s CBCT 4 CCD PSP Jlusws 815 0]y pia dus
I Js 2yl dgmg Sl o eidliey Cluls jasis
4w Sho 0 1) Cuwlus oy iy CBCT ptn &S Cawl ,85
Cadld 598 ppitampeo

e adke /Y 4 oIYO Gl anls e Bl L
sl a8l i3 PSP g CCD  pitaacws 93 330 50 Gl
dentino enamel junction 4 amls b 3)lg b cdsds p
sl 4By 5V s 93 ol 3 Camlas Glie gl

Olols b (pedee +/V0) o8 Cluls dy50 o
CBCT e oS dgui o 0bliie Lo &y 39420 incipient
S (o Jos yirg

Sy lapld n awlie b hlSer 5 oS0
PSP CCD) Jizws g 9 Sbd JBb Joexe
ol 4 oo gadyy (2B oS paseis > (CBCT

\WAY Cadigasa o) 9 (908 N olact AN 0y 90 (lgdeol (S a(ylada cus iy dlae A

WWwWw.mui.ac.1r



L')|)K¢uhgk_g)u.f: ;f.l.fug))l{.)

9 bl il y2iy PSP I CCD lis gy, a5 3]
/YO Bes b Cluls PSP &S wi oaby ol adlllae oy
Oolas ol andl cusl ools L CCD 3 gy (o5 1) yioskeo
D9 0 ize

CCD PSP slapiwm oy 50 adllao pl a4y asgi b o
O S Shwy e pasidl Cee ol CBCT 4
s 2,8 03ldtul PSP piiw | oS (gandl g o b Jlais
GPSP L 55 5 ] olio (5435 w2 CCD s a2
Ll ol slas Slos o sla St yaswis ;3 CBCT
I e oo ) (gl Cwlus pa PSP 4 cuws CCD
3 5Ses 55 ol pgas e Jlb sailato gl ybllas
Sy ol g S8l 6 S5, plosl W V] cunl PSP
Ll CCD I peel)y jluw Suls 2 PSP L

9 035 (SHlSe sk & 0l dbml gamls adlas pl
4 duls dad o duog IV Dg asuie MNolS” asgls dgd
o> 5 Lulys 4 b 355 sl ((herd) el S
ods pbul clidos o obul jl cpimen g D98 Sodp
O 29350 dpogi usl 0351 (alRilo]] Ll > ST
g plodl 50 Slas 3 byl 5o cldlles

8 5 4o
Cody @l (b iagy glacudgioe (85 i o L
Slols pasis ) o wed e i adlae oyl 5l ol
g Ao Cowlu )3 (5 Oglite Slages b ojl e
s dw y» Shs 9 3l 3539 CCD 5 PSP.CBCT
Gl s )3 00 S cpbrs 4y drgi b Lol sl ey
ol 5 JSul 6 31,593, plol CBCT eMSita 5 PSP
CBCT 5 CCD jl el b KalS 3 PSP L Ky

References

ts'v'.\i) o= 60}:J|,L:.A.> le.ilw Ua.:;c.&d 9 LJL”_u;q.) L-;Lﬁ[vi.w.:w

il Slewen Young wls b pols gadllas gols
CBCT (sl 45 3 035 asuiv ol )Ken 4 Young
CCD Slapiuss jl jsie JorSop Cluls pasuts )
Goles o b g0 ol J5slST cluls asis 3 Jy s

Y] s)ls ol

CBCT adllas opl 4 d g5 b el 00l oyl oS jglailan
adol Sluls asais )0 CCD g PSP & Cows (g iy dd
gr o YL g g hlee S 4 Ll o)
o i ol 5ol Vb sl 9 g ()b g
9 gm o3l €013 & (03: M ol Un Sy 5
d9ime (©)lge 4 I Shsg pasds lp ol 28
g8 ol dlr S by b 4 o5 sede
Fagl @ygo 4 adgl L JUS 53 9313 3929 (513 9
5 g e ol Sl (gl Suwg asis lp o
Sl 4 Sloys Yoans Lo 4 S9ae Slals gy 3.
V] 394805 plox

bgiye 3,05 3559 CBCT jl edlaiwl > a5 (6,50 JSiko
Slapgiss Cia Jl & Cul gy (A8 SO oy 4
Sag) 4 e 5 w3 &) S35 0 A Cud (555 oS
93 (s 0y bolas o o jles ol ¢ g318 (glaylidl oy ygiansd
e 45 3 5] (g > W Y] 9500 oSe
oads €8 cSag)l ol o)b gy (g5l 1Sy 9 PRI
pilo gedlin 5 o o 55 ayglie ol | oS
gy (6318 w5 4363 o A3 Lyl

Sloges » el Cop Sl & glal Sl 1Y
drg i 3j90 JUomd e dw Gl 01d S5 Sy,
PSP (galuwg: andl oS 593 9 aija b oo o el
oy Cawyd (ausedis & CCD

1. Roberson T, Heymann H, Swift E. Art and science of operative dentistry. 5 Ed. Missouri: Mosby; 2006. pp. 85-

110.

2. White SC, Pharoah MJ. Oral radiology, principle and interpretation. 6™ Ed. Missouri: Mosby; 2009. pp.53 -56, 65-

70, 78-80, 83-85 and 270-272.

49 \PAY Caudigaaa g 9 (330958 N oyl VY 6y 90 (Hlgd! us.d:n‘};tol_\la ousdiily dlas

WWwWw.mui.ac.1r



()bK.mmng)L&é;mg))lf.) @'A})wéo}ﬁ,@oa@uw‘:&gd%bghw

3. Shokri A, Mortazavi H, Salemi F, Javadian A, Bakhtiari H, Matlabi H. Diagnosis of Simulated External Root
Resorption Using Conventional Intraoral Film Radiography, CCD, PSP and CBCT: A Comparison Study. Biomed J
2013; 36(1):18-22.

4. Cederberg R. Intraoral digital radiography: elements of effective imaging. Compend Contin Educ Dent 2012;
33(9):656-8, 662, 664; quiz 665.

5. Cassetta M, Stefanelli LV, Pacifici A, Pacifici L, Barbato E. How Accurate Is CBCT in Measuring Bone Density?
A Comparative CBCT-CT in Vitro Study. Clin Implant Dent Relat Res 2014; 16(4): 471-8.

6. Cheng JG, Zhang ZL, Wang XY, Zhang ZY, Ma XC, Li G. Detection accuracy of proximal caries by phosphor
plate and cone-beam computerized tomography images scanned with different resolutions. Clin Oral Investig 2012;
16(4): 1015-21.

7. Young SM, Lee JT, Hodges RJ, Chang TL, Elashoff DA, White SC. A comparative study of high-resolution cone
beam computed tomography and charge-coupled device sensors for detecting caries. Dentomaxillofac Radiol 2009;
38(7): 445-51.

8. Ozgur K, Kamburoglu K, Gungor K, Yuksel S, Demirlap G, Ucok O. Assessment of endodontically treated teeth by
using different radiogerafic methods. Imaging science in dentistry 2012; 42(3): 129-37.

9. Kamburoglu K, Ilker Cebeci AR, Grondahl HG. Effectiveness of limited cone-beam computed tomography in the
detection of horizontal root fractures. Dent Traumatol 2009; 25(3): 256-61.

10. Zoellner A, Diemer B, Weber HP, Stassinakis A, Gaengler P. Histologic and radiographic assessment of caries —
like lesions localized at the crown margin. J Prosthet Dent 2002; 88(1):54-9.

11. Wenzel A, Haiter-Neto F, Frydenberg M, Kirkevang LL. Variable-resolution cone-beam computerized
tomography with enhancement filtration compared with intraoral photostimulable phosphor radiography in detection
of transverse root fractures in an in vitro model. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2009; 108(6):
939-45.

12. Senel B, Kamburoglu K, Ucok O, Yuksel SP, Ozen T, Avsever H. Diagnostic accuracy of different imaging
modalities in detection of proximal caries. Dentomaxillofacial Radiology 2010; 39:501-11.

\WAY Cadigasa o) 9 (a9 08 N olact AN 090 (lgdeol (S ja(ylada cusditla dlae Voo

WWwWw.mui.ac.1r



L')|)K.o.:h9k_g)l.é.é;m9))l§.> @lxawso}gl,@ao@uua@mgd%aghw

Comparison of CBCT, CCD and PSP digital systems in the diagnosis
of interproximal demineralized lesions

Roshanak Ghaffari, Masih Kavian, Amirhossein Kowsari*

Abstract

Introduction: Digital radiography systems can be used to detect dental caries. These systems have
the advantage of reducing patient dose. The purpose of this study was to compare digital
photostimulable phosphor plate, charge coupled device and cone-beam computed tomography
systems in detection of interproximal demineralization.

Materials and methods: In this cross-sectional analytical laboratory study, sixty extracted human
teeth with sound mesial and distal surfaces were selected. Using a Y% round bur (0.5 mm in
diameter) cavities were prepared to a depth of 0.25 mm just apical to the interproximal contact
point on 15 surfaces of teeth. A % round bur (0.6 mm in diameter) was used to prepare cavities to a
depth of 0.3 mm on 15 surfaces and a #1 round bur was used to prepare cavities 0.4 mm in depth on
15 surfaces. The teeth were mounted in groups of three in wax blocks. The images were captured by
digital CBCT, PSP and CCD systems under a standard condition. One oral radiologist observed
the images to detect interproximal defects twice three weeks apart. Then, sensitivity and specificity
were calculated and Cochran test was used for statistical analysis with SPSS 20 .(a=0.05).

Results: The sensitivity rates of CBCT, PSP and CCD systems for the detection of lesions
measuring 0.25 mm in depth (incipient caries) were 100%, 93.3% and 86.7%, respectively (p value
= 0.22); there was no differences between the systems in the detection of deeper lesions (100%,).
There was a high agreement rate between the radiographic systems evaluated and the gold
standard in the detection of lesions with varying depths (CCD=94.4% and CBCT/PSP=100%,).
Specificity of all the systems was 100%.

Conclusion: Under the limitations of this study, there were no significant differences between
CBCT, PSP and CCD digital radiographic systems in the detection of interproximal
demineralization. The specificity of all the three systems was the same.

Key words: Dental caries, Digital radiography, Sensitivity, Specificity.
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