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Comparison of the antibacterial effect of 0.2% chlor hexidine and
apple extract on decreasing salivary Streptococcus mutans counts

Arezoo Tahmourespour, Arash Ghodousi, MahboubehAlsadat Tavalael*

Abstract

Introduction: The most common cause of dental caries is the Sreptococcus mutans. Control of
dental caries with the use of mouthwashes has been introduced for many years. The aim of this
research was to make a comparison between the antibacterial effects of chlorhexidine and Nigella
sativa extract as a natural mouthwash.

Materials and methods:. In this in vitro study, salivary samples of 20 subjects were transferred
onto a solid culture. Then 10 subjects, as group 1, used chlorhexidine and the remaining 10, as
group 2, used apple extract. The salivary samples of both groups were again transferred onto the
solid culture. The number of grown colonies in each group before and after the use of mouthwashes
were counted and compared. Data were analyzed with t-test using SPSS 17 (a=0.05).

Results: The results did not show a significant difference between the colony counts before the use
of mouthwashes; but the average number of colonies after interference in group 1, (p value <
0.001) and in group 2 (p value < 0.002) significantly decreased. The decrease in colony counts of
group 1 was significantly more than that of group 2 (p value < 0.001). The bacterial reduction
percentages after interference with chlorhexidine and Nigella sativa extract were 92.8% and
54.5%, respectively.

Conclusion: Nigella sativa extract can be used as an antibacterial substance for the oral cavity;
however, chlorhexidineis still considered a standard and mor e effective mouthwash.

Key words: Chlorhexidine, Mouthwashes, Streptococcus mutans
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Comparative evaluation of cytotoxicity of four endodontic sealers
using human gingival fibroblasts

Hamid Razavian, Abbasali Khademi, Ehsan Mostajeran*, Batool Hashemibeni,
Fariba Heydari

Abstract

Introduction: Biocompatibility is one of the most important properties of endodontic sealers. The
aim of the current study was to investigate the cytotoxicity of four endodontic sealers (AH26, MTA
Fillapex, tgsealer and ADSEAL) on human gingival fibroblasts in vitro.

Materials and methods: In this in vitro experimental study, four endodontic sealers were
evaluated in fresh and set states. The fresh and set specimens were separately extracted in RPMI-
1640 (Sigma-Aldrich, USA). The extracts were placed for 1, 3 and 7 days in close contact with Css
human gingival fibroblast in cell culture. Then the samples cytotoxicity was assessed by MTT assay
(3-(4,5-dimethylthiazol-2-Y1)-2, 5-diphenyltetrazolium  bromide) and spectrophotometric
analysis. Data were analyzed with multivariate analysis of variance using SPSS 11.5 (a=0.05).
Results: The results showed that all the sealers were cytotoxic. According to statistical analysis a
significant difference was seen between fresh and set specimens in AH26 (p value = 0.028) but
there were no significant differences in ADSEAL (p value = 0.910), MTA Fillapex (p value = 0.952)
and tgsealer (p value = 0.566) between the two sealer states. In addition, based on means of all the
data of each sealer MTA Fillapex (0.78) had the least cytotoxicity and ADSEAL (0.60) had the
highest cytotoxicity.

Conclusion: It can be concluded under the limitations of the present study that among the sealers
evaluated in the present study MTA Fillapex and ADSEAL had the highest and lowest cytotoxicity,
respectively.

Key words: Biocompatibility, Cytotoxicity, Endodontic sealers, Fibroblast
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Evaluation of skeletal and dental modifications after palatal expansion
with two-point Hyrax appliance contact on molar teeth of 8—13 year-
old patients: A preliminary study

Soosan Sadeghian, Mahnaz Sheikhi, Nasim Zareian, Nasim Esnaashari*

Abstract

Introduction: The current orthodontic treatments have shifted toward the principles of dentofacial
orthopedics and nonextraction treatment modalities. One of these orthopedic procedures is the
skeletal palatal expansion of the maxilla. The aim of this investigation was to study the skeletal and
dental modifications in all the three dimensions by skeletal maxillary expansion with hyrax
appliance.

Materials and methods: /n this preliminary study, 8 patients (4 males, 4 females), aged 85—13 years
(mean age 9.7 years), were selected. The appliance used in this study was the Hyrax screw bonded
on the first molars of the maxilla. The active phase of the treatment and the retention period lasted
for 2 and 4 months, respectively. Lateral and posteroanterior (PA) cephalograms were taken and
traced. Measurements were carried out on pre- and post-operative study casts. Wilcoxon test was
used to compare means of each variable with SPSS 10.5 (0=0.05).

Results: The transverse dimension of the maxilla increased both dentally and skeletally after
treatment. The mean increase in skeletal transverse dimension at maxillary molar area (4.8 mm)
was greater than that at canine area (3 mm), which was statistically significant. In the mandibles
the increase in the transverse dimension at molar area (4.8 mm) was less than that of the maxilla.
Arch perimeter of the maxilla increased significantly (3 mm) (p value = 0.012). In the vertical
dimension, the posterior maxilla exhibited more downward movement compared to the anterior
maxilla. The increase in facial height was not statistically significant (p value = 0.396). There were
no significant changes in the positions of maxillary and mandibular incisors (p values = 0.343 and
0.397).

Conclusion: The Hyrax appliance, with two-point contact, was more successful in posterior palatal
expansion than the anterior area without any significant effect on the facial height and the positions
of anterior teeth.

Key words: Cranial sutures, Dental arch, Palatal expansion technique
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Comparison of accuracy of determining the distance between alveolar
crest and CEJ in digital radiography with two image processing
software programs

Mojdeh Mehdizadeh*, Negar Maarefat, Rahman Nazeri

Abstract

Introduction: Various techniques are used to diagnose periodontal diseases. Radiography is a
useful tool in the diagnosis of periodontal disease, determination of the prognosis and treatment.
The aim of this study was to compare the accuracy of determining the distance between the alveolar
crest and CEJ in digital radiography with Scanora and Dental Eye software programs.

Materials and methods: In this in vitro study 63 sites in a dry human mandible underwent digital
periapical radiography. The distance from the alveolar crest to the CEJ was calculated using
Dental Eye and Scanora software programs and compared with the standard mode (measured on
the skull). Statistical analysis was performed with ANOVA and paired t-test using SPSS 20 at
a=0.05.

Results: There were significant differences in the distances between CEJ and the alveolar crest at
the mesial surfaces as measured by the three techniques of standard mode, Dental Eye and Scanora
(p value < 0.03); however, there were no significant differences between the results on distal
surfaces (p value = 0.248).

Conclusions: Under the limitations of the present study, the measurements made to determine the
distance from the CEJ to the alveolar crest with Dental Eye and Scanora, relative to each other,
and relative to the standard mode, were accurate only on distal surfaces of teeth.

Key words: CEJ, Digital radiography, Periodontal diseases
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Evaluation of therelativeincidence of speech disordersin sagittal
dento-alveolar disorders

Masood Feizbakhsh, Alireza Omrani, Fariba Mojiri, Sepideh Dadgar*,
Mahdi Mohajeri, Mohammadreza Jahanbakhshi

Abstract

Introduction: The most important function of speech is commumicaind any disorder in speech
undoubtedly affects communication with other people. Speech disorders have a significant effect on
social development of human beings. This study was undertaken to evaluate the relative incidence
of speech disorders in sagittal dento-alveolar disorders.

Materials and methods. In this descriptive analytical study 95 patients referring to the
Orthodontics Department of Khorasgan Dental School in spring 2008, who met the inclusion
criteria (subjects with one of the Angle’s 3 classes of malocclusion based on preliminary
evaluations, no history of orthodontic treatment and with no other problems such as mental
retardation or cleft palate) were randomly selected and underwent dentofacial examinations. A
speech therapist evaluated the subjects’ speech disorders via phonetic test and colloquial speech.
Data were analyzed with chi-squared test using SPS&=06005).

Results: Chi-squared test did not reveal any significant relationship between speech disorders and
Angle’s malocclusion (p value = 0.07). The group with dentofacial disorder and the group without

it were matched in relation to sex (p value = 0.092) and age (p value = 0.543). In addition, of all
the consonants the most common disorder was related to abrasive consonants and the speech
disorders were not evenly distributed among all the consonants (p value < 0.001).

Conclusion: The results showed no significant relationship between speech disorders Angle’s
malocclusion. The most frequent disorder was related to abrasive consonants.

Key words. Speech disorders, Malocclusion class | Angle, Malocclusion class Il Angle,
Malocclusion class Il Angle
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Evaluation of microleakage in posterior nanocomposite restorations
with three types of different liners

Azita Kaviani, Fatemeh Dabaghi Tabriz*, Navid Jahanbakhsh Zadeh

Abstract

Introduction: Microleakage is one of the most important reasons for the failure of composite resin
restorations. Use of liners releases the stresses of polymerization shrinkage. The aim of this study
was to evaluate microleakage of posterior nanocomposite restorations with three types of liners.
Materials and methods: In this in vitro study forty-eight sound human premolars were randomly
assigned to four groups. Classic class Il cavities were prepared with gingival margins 1 mm
coronal to the CEJ. Cavities were lined in group I with Filtek Z350 flowabl composite resin, in
group Il with F2 dual-cured composite resin and in group III with Fiji Il LC resin-modified glass-
ionomer, no liner was placed in cavities in group 1V. All the teeth were restored with a posterior
nanocomposite (Filtek Z350) to a thickness of 2 mm using horizontal technique except the teeth in
group IV in which first a I-mm layer was placed, followed by a 2-mm second layer; each layer was
light-cured for 40 seconds. The teeth were immersed in 2% fuchsin dye, sectioned mesiodistally and
observed under a stereomicroscope for dye penetration. Data was analyzed with non-parametric
Kruskal-Wallis and Mann-Whitney tests (0=0.05).

Results: Statistically significant differences were observed between the groups (p value = 0.048).
Group I (lined with flowable composite) exhibited maximum leakage; group III (lined with resin-
modified glass-ionomer) exhibited the minimum microleakage, which was significantly different
only from Group I (p value = 0.006).

Conclusion: The results of this study indicated that none of the liners under study could thoroughly
eliminate microleakage of posterior nanocomposites. No differences were observed in microleakage
between the groups with liner application.

Key words: Dental cavity lining, Dental leakage, Nanocomposites
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Traumatic dental injuries and their follow-up in patients attending
Isfahan Dental School during a 5-year period (2005-2011)

Ali Akhavan, Firouzeh Nilchian*, Ali Salehi

Abstract

Introduction: Trauma is considered a major problem in public health. Follow-up is of utmost
importance in achieving desirable treatment results. The aim of the current study was to evaluate
traumatic dental injuries and their follow-up in patients attending Isfahan Dental School.

Materials and methods: In this retrospective descriptive study the records of all the patients
attending the School’s Endodontic and Pediatric Department clinics with a chief complaint of
trauma were assessed. Data including the treatments, follow-ups after the treatment, reasons for a
halted follow-up, level of chart completeness, demographic data, tooth numbers, types of trauma,
reasons for trauma and the place it occurred, and the time interval between the accident and dental
visit were evaluated. Data were analyzed by descriptive statistics using SPSS 18 at a significance
level of 95%.

Results: Of 207 traumatized teeth in 127 patients, the most frequent tooth involved was the
permanent maxillary central incisor (69.6%). The most frequent type of injury seen was crown
fracture (33.8%). Falls and collapses (44.8%) were the most frequent underlying reasons for
injuries. The mean number of follow-up visits was 2.38 times. The most frequent time interval
between the accident and dental visit was one week (21.8%), followed by 24 hours (20.3%). Only
21.2% of the files were complete and comprehensive.

Conclusion: According to the present study, the most frequent tooth with trauma, type of injury and
underlying reason for the injury were permanent maxillary central incisors, crown fractures, and
falls.

Key words: Epidemiology, Tooth, Traumas
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Prevalence of dental trauma and its related factors in patients
referring to Shiraz dental school during 2008 to 2012

Yasamin Ghahramani*, Safoora Sahebi, Mohammadreza Nabavizadeh,
Negar Zamirroshan

Abstract

Introduction: Epidemiological considerations indicate the importance of prevention, diagnosis
and treatment planning. The aim of this study was to assess the prevalence of different types of
traumatic dental injuries (TDI) and their etiology in patients referred to Shiraz Dental School in
order to find a reliable preventive pattern for TDI.

Materials and methods: This descriptive—analytical study examined the files of 314 patients, who
referred to Shiraz Dental School (2008-2012), with 554 traumatized teeth. The variables
investigated included age, sex, type of the involved tooth, type of TDI, place of occurrence, reason
for injury and intervals between injuries and the time of referral to Shiraz Dental School. Kruskal-
Wallis and Mann-Whitney tests were used for statistical analysis and comparison of TDIs based on
demographic data using SPSS 16 )a=0.05).

Results: Of all the patients, men and women accounted for 65.9% and 34.1%, respectively. The
mean age was 17.37 years. In average, the number of traumatized teeth in all the files was more
than 1 tooth. The most frequent traumatized teeth were permanent maxillary first incisors (64.4%).
Falls were the most frequently cited etiological factors in TDI (33.7%), followed by car accidents
(25.2%) and complicated crown fracture was the most common TDI (20.2%),; 64.9% of patients had
referred to Shiraz Dental School less than one month after trauma. No significant differences were
observed between males and females in the frequency and mean age of the trauma types (p value >
0.005).

Conclusion: Based on the results of the present study, falls (33.8%) and car accidents (25.2%)
were the most frequent etiologic factors for TDI, respectively, with the streets as the most frequent
place of accidents (44.9%).

Key words: Dental traumas, Epidemiology, Etiology
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Knowledge of, attitudes toward and experience about child abuse
among dentists in Isfahan

Zahra Saied Moallemi*, Marzie Yazdi

Abstract

Introduction: Dentists are in a unique position to recognize and report child abuse (CA), as head,
face and neck injuries occur in more than half of cases of CA. The aim of the present study was to
assess the knowledge of, attitudes toward and experience about CA and neglect among dentists.
Materials and methods: A cross-sectional study by means of a multi-stage sampling was carried
out among dentists working in Isfahan University of Medical Sciences, private offices and dental
clinics in Isfahan, Iran. Data were gathered through a self-administered questionnaire from 134
general dental practitioners and 40 dental specialists. Spearman, Pearson, one-way ANOVA and
Friedman analyses were applied at a confidence interval of 95%.

Results: Dentists showed insufficient knowledge on different types and signs of CA. Dentists had
positive attitudes toward the diagnosis of CA and demonstrated great interest in reporting
suspected CA cases to the authorities (the mean attitude score was 15.1 of 20). Female dentists
showed more positive attitudes than their male colleagues (p value = 0.03). Of dentists, 11.5%
reported to have had suspicions of CA and neglect and only one of them (5%) had reported some of
these cases to social services. The most important barriers towards reporting suspected cases to
social services were uncertainty of the occurrence of CA and lack of adequate knowledge about CA.
Conclusion: Under the limitations of the present study, dentists had low knowledge about, positive
attitudes toward and insufficient knowledge about child abuse. It is suggested that special courses
on child abuse be incorporated into dental curricula and into continuing education and scientific
conference programs for dentists.

Key words: Attitude, Child abuse, Child maltreatment, Dentists, Knowledge

Received: 12 Nov, 2013 Accepted: 14 Jan, 2014

Address: Assistant Professor, Torabinejad Dental Research Center, Department of Community
Dentistry, School of Dentistry, Isfahan University of Medical Sciences, Isfahan, Iran

Email: smoallemi@mui.ac.ir

Citation: Saied Moallemi Z, Yazdi M. Knowledge of, attitudes toward and experience about
child abuse among dentists in Isfahan. J Isfahan Dent Sch 2014; 10(1): 75-85.

AD VAT (0599 <) oyladd N v oy 90 (lgdol (Sidipaplaia susiinla ddae



WWW.Ircme.ir

9 axnlyo 3 ol o ol ol g lal iy o (539875 SSel 51 i (il i (IS aI0 08 oS

S stlolu Gkl yais e Sloles (i) yaus Lugo yiSa (o3 guo dsal yiSy

s s . .
SIS Py Sy

RmelS cala 5 b et cuaal 5 8 L Slesie L]

O dale 5 (L3500 53 Jimas HSls sl b il ¥

Setolss slapse 3 male 4l 5 CAD/CAM (slagiowses 150 ¥

Lo clae 5 Lo s (Seta0lain 5o s saelS il 5 alib ) laatuns b sl ¥
S0 slane 53 sdlu il 38l 5 malS slagiy, b @bal o

D>

2l G (553 aelS slasliileas 5 10l 5 (e oo W (lacd sl 8 5 5l 1denle
C.u.u‘ s );.\A us..'bﬁu‘_ﬁd 4.‘.;;%)‘ 9 Sl 64.\3.0) o9 6‘4351).41;33 6‘.&6&3‘;@ K] Jf"'“"J
s (Computer aided design L CAD) 350l SaS @y alibs altines (bl cpl 3 (S
.=l (Computer aided manufacturing L CAM) 5 su0lS SS L el

C.\:IJ:.LAf‘ CA:\.ASL.“ (CAtllj LJf.a.u_)lg: :)3\5‘)3. ‘(_)":‘SJ_) ‘Jf:‘J “d.“ “Lt\f‘ ‘LLA.A‘.)‘ Ls;“J:sJ 6‘.&&5&&‘)\5}4&)
@il 5 osse dallae (pl Gl s adbe eadagsl slagasdl o
S90S axalio 5 LagT s Slae (g6 953 32 50 CAD/CAM (slaslSicus ¢153) CAD/CAM
C.u.u‘ Jl:\f.a:id LSS"i-}%‘L.)‘A;J BE)

slaelSly sl (S i pbie o gale oaiun b o0 e (ol :dlie zyw
oLy @ saun; oly 0 VB L LS, 5o o ISI Web of Science s PubMed  sledlk)
o3 58 5 15a) s (sose cmlas 5 Lie dada )b olesdise b 5 VoY Jlo B sl
ool sa S (555108 (S ynglas o CAD/CAM slapiou o Slae

Ja Do cesu o (Saholos o Jlisas @oslod sl sladle (L s 1S aous
L;L&u.a.ﬁfJJL.UJ L;ALA: salu o8 AA‘JSU.A <5)J|u§ Qf‘ ‘).A.élé J‘A BEER v &)ﬁ:&
S3AESS w8 L3 saliinl e glas Jol€ (oledl daa B Ol use Slais
s U8 5 S dwgi BB g SO0 Spese ol | laase 5 cala (g5 5aelS
‘..\SJ‘J ab,o.d)d_.s b (54\:‘) 6‘:“)‘“ u&i&ﬁul.\aé BY) Jt\ﬁd (_sL&‘s:u.u:u.u 45(_;4\9.;\5 ‘A RC
slasl s Laie onl bz Sl 51 oo ssbiiets LagT o Slae (g8 5a3 xS0k

VAT (995908 ) oyladdi Vv oy 99 (Olgduo! (Sl Jalada usidinla dlas

(ot (S0l 098 lolul s
pole oKisly (Kapolus easlisls
ol 9 Jbw Lz 05 s Koy

(Ugguns ge) Ol ol
mahsa_sahraneshin@yahoo.com
Glacilel Sligss 55,0 bl
0aails (Slass slazig 09,8 (sl
Kby pele oKl (Kapolus

Ol Olguol (Olgiuol

Sozdils (Sola g ige polid)lS Y
oRisls (o0gigS )l Ay )l pwlis

it ObmlydT gl (Kaj pole

ol

(s slge Olidss 55 e Hludsls ¥

0Kl e 5 (Kbpolas 09,8
S5 r,l.c JKisls (S ol
Ol Olgaol (Olgaol

e 55 43 DV/Y/Y )b 0 dlie ol
T WY JARYA R S IR PR
ox5,8 aul AY/V./TE gl s

Few|

Olgiol (S 330153 045513 dlovs
AF GAS (V)Y ArAY

AP



0LKan 9 (olgo dual 3875

e g 92 395 (SRS & e (2l 9959 Sl Son &
5 b guels’ ©)a8 S Jlizws o (S cdy laad el oy
[¥ g dlge gllasl Sluoguas 55

ol b e wess gedad 4l Mormman
oyl <éls N Jls jd (55 29 CAD/ICAM s
5 & ySwl I Sy 5l edlawel L 1) chairside byl
090 oS Lol oyas (Sl by psl ol ol
Lid (gyglys cnl b bl s g0ty Slad 51
8y bwy el K oy Al) cile 4 dgue
Chairside economical restoration of esthetic )
[0]cé )5 sL CEREC (ceramic

I, Procera jig, [#]JAndersson 8> YAAY Jls o
S5 25 e Vb e b Gl sla Sy, cale
&lp CAD/ICAM i jl 45 39 (633 (pins0 (yuis> ol
SIS a8 G 5 3,8 ealital jseels s L
g il 1) (o005l laSingsS (sl Sl s,
il GlaSs bwg & cadg Slye &)e0a sy Procera
L puolywr )3 Bad 0 Lasiyo ey slojlgale sl )S Jlim
[F]as (oyue

1 gloalis yobas CADICAM (slapiups Cungeo
ool g ocwl Gl b s Sapolus glacdae
YV eer 5l Gie CEREC Sirona 'y jl sgng0 leMb|
Slodl o mdaw 3 8 ¥Feer g saoie WYL 8
LYl
CAD/CAM (s wiwuws £lgl .Y

Uil 00 i opl yd idas ;> CAD/CAM N-Y
bl a5 5y5e odle aus o Sl Gy 3 )0 03)ss
8 e oo )5 g il awls Sy 5> Lo jgi 9 90
EAD- i ) 03yl Ojgody Sl cpl 0gd o 03D
g o0 03lazwl CEREC 4 dentist

il 59y cpl 53 15,951,Y CAD/ICAM Y-Y
oSl gl 3 (e SAIB 5lsnel Cunday Sli> (b
Sl & Sjloge ) (SinsS bptase pl Gl 298 0
g oy (9938 Wajls (aluj sl Shy 5 Lol dbxl

AY

S50l ,5 CAD/ICAM 5,

Aodko
5> Jsb 2 GxSmin ssba lej slepeey Gln LW
CAD/CAM (555 canl il (albl 31 gand
Computer-aided design and Computer-aided )
oy yoyS whe il aw > sl (Manufacturing
b celopinygin, cdlo i plpebl o Gills cawl oid
¢u¢ﬂ$ LgL’leJJ.) (5‘)% [T LLY cL;Slf flSOW‘ 9 ra‘9.>
Py Ol 9 (b b b alapeey dbml pgd il
g G sty S38Y 9 S okel ol

Sled g phlen ln 1) elagyieygin) jo) S e
«Sig sl glio 3 (ole gopriua b (5y950 dlie ol
ISI Web of 4 PubMed _sleMbl claolsyl dacls
ol 4 edwy, ol 4 Ve L bl 5 4 Science
5 Llse wose )l ilogdge by YOr Jlo b S
S 2los 0925 35 9 2l 2 9wl
Gan ol 03,5 gy9ls, 5 Ssjplus 3 CAD/CAM
glsl CADICAM oy b 5 (gygpe s oyl
5 bl 3,Sles 0955 w9390 CAD/ICAM (glaolSiws

ol Jlzud (S50l 50 (000, paplio

o g
S 32315d 43 CAD/CAM azesey U .Y
Pl S8 4 2hb 5,84 g (B b lojen
2 Caio > (CAM) auels SaS 4 ¢l 4 (CAD)
2 e Cpl Cdd (glp dle) VAT 5 VD slaand
Vs wal i (Sajolas

CAD/CAM s5uss & 39 S (sl [Y]Duret
xS B ol 1y glyS calo (g9 )5 (Byme |y (Sl
Numerically controlled ;! eslauol b g &b oliis 51 (59
sl g9 b plesl VAYY Jle Llgl ,> milling machine
Mg VAY e 1y gles CADICAM i s
[¥]s,s

ool Llaly 4l 1) Sopha g Duret ax sla Juo o
cle ol & 1ls 8,55 )8 olatl )50 izl ot

VAT (0599 ) oyladd N v oy 90 (lgdol (Sl paplaia susiinla ddae



0LKan 9 (olgo dual 3875

Ly sl YU by CADICAM (lopsoy cuinS
adllas S5 3 sl 3385 Jlhu b 5 (S0l o ye
hlew 8 WY (goy p [VY]Henkel buwg 435 &)g0
Gl adlas (gl wils (4S9 93 ()8 4 Sl oS
Ly Sasd S lB gy & iS5y S e NS
5% 5 )8kl Jgons (slobg) 5 g 9 (g5 5l eolisl
Sl oy b b asle Jhowd S iy
oo FA o ks (Ko polud wals ey cymild o
S5 AB (ho)d odd aibl (iS'9) pastild 4 B o)lge
g s

Hbl sldlée > [VY]Christensen Y.-0 Jls
a4 odd Jlyl B asp b 1 e & e
2B i S B s pasets BB lagpS)le gl Y
25 S s 13 (S35 ol sl sile (St
M g 55 dB osle ) s la o b g & oLl
ol )l

lyj S5 Lawb ,als CAD/CAM  (clopweys
3 505 o s (sl ) e (ool (5S3h
s« Seol g Ad oyiwd  glodyinS Ky b
a oy g e odliiwl Als gl gy &S Sb;
el bk gad b pile sl olie
SFube (Shole pj Ngdi oo Jlie (s ) Jile il
LA o) 2y 9 Jgone (A5 Cojorels 4 Cons

plgs CADICAM j3s, & osud bl (clapuey
Hole adle G (Sl @loSsh ) ajls (oulie
SIS o g Oloj 3 (eprddpe s (I3 jalE
YU cuaS b slapey )b lauie jials o (glogdll
g g 0 033 sdeg hlaw 4 ayw (gilwodle] b olyen
75l 005 65 AB Jolye pldl 4 5l pas 5l 5 lew

ol oS cusl oyl CADICAM S35 cblse ales )l
WSy wged 03 JawslS 0 Gl e 1y oSl
@ Silwopdd Ojpo )3 g s pSLAS (S b Jue
DY sl (Shn Al uasd datee w2 0ged
2 1y osd edlel iy Wb e el Kby yeus

VAT (93599 N oyladdi Vv 0 99 (Olgduo! (Sl Jalada usidila dlas

S50l ,5 CAD/ICAM 5,

5 l4Sus & ygohs odlitl (ol CADICAM ¥-v
CaS HSwl 4y bgyye OleMbl pivaw cpl ) e | 2,1
Al (pdy g0y 45 Jopune &5 (5351 4 Lo a3 b
9 hb » YL (S Cunlus cdedy g oo 00wy
b (Sl SS)y 38 5 38 GbS)y w)p cole
b I CADICAM  wie (55dess Yl plSoul
)5 )5 St o > St g o b s
JA]ews!
CAD/CAM culre g Llso Y
céls  ly CADICAM  (idsSs 5 ooliz
Llie opl ol (goanio sblse sl (Slais (sla opis ygim,
iosllae CuiS o wdlitl Cloge YU ey 1) A5ke
Cunl Bylaie (35BSl oy g S Jhoms oSl
5 SSawy dnvesting «g)lSpee @S By 1
R0 Jpi) Sy pn bl 3l

CADICAM slagivuwn sbilje N Jgun

Llse Gy,
$yS B o cés \
ome (65 B g palaid > gl o b v
o e (Sejd 65 B ol jols pas ¥
Ol pginy Sl 5 (loj ) (9280 .

in-office gly! ;> auls S

O3ST > sl o 8

Jlos Jae )3 355 (alacydy g, dbxl #
oSiwd sl ja (6 1SSl & Sl \

odd adlo gba Juo 13 (S5 Lol plp )0 Coglie 5 cds

CAD/CAM g, 4

oy g e NSaY ol clalls i 3
Sy s S i slalls s -
OPg W pods (yg)ie W
cigie J 5 3

o opl a8 e 0 (85,8 oKy S il

395 Oled 3 1) 33 mld oyl jginy Al oo (e &5 o
2 S Cdhyd ped M 15 S 4l el g 4l
Gl 5wy il & (Boe (lapeey 4 Ghlen el
5 055 Sl el g W)l sl cul e lag]
Wee dasie b cluds (b o ol 2

AA



0LKan 9 (olgo dual 3875

5 65 Sl 1l s Sel (Sl 55 95 plool Ll
S S

Sosleer » S8l g ol ol i) Sl Ll
Masl & & cwl gl b g aw byl
)9 e g o odel "Procedure triangulation™
2 sauie Gdgly 50 018 oK g (y3d Jle leisay)
9> 2 2ol | san dw slaodls I (glacgoome (5 yglaen
DAcwl ok 5 ssly

Sl Sl 5l ladiges Glycar Glgie 1) 2j sl ySl
Lava scan ST BM =, pb (Sspols Jl5L ,o g)s
[V+Jesl (etkon) 4 Everest scan (KaVo) ESPE)

e by ol (gl Sl 55 ) 5 1Sl Sl o
g S ) ol b L sy (Sl g0ty sl
Dedige b ol gdm dw lSle g 29b e Sl S8l
P Sl uSwl &S Procera scanner Sl
Yl cdy Sl g9 opl plad dng il (Sl
b cwlite (S98b doms Jlad | el wiasw cnl 5> oSl
ol B 3 g Sl S e 3 5 S sS
Cpile )3 A5l oo wiammw () Lawgs 0l (g yglxen (slaodly
[Y\ 4YY]JJ9.~\J u»)‘b)J 9 04 u)L»L.m L)"’l)"

2 5 ol sduzn Sl i pl OV dlos
» Yok (b o) 55y olked (VL Cuad dx
[V Jewsl (6595 sl Sl b duns i

sboodls (B33 Johuee Sl i 2l il Y-F
s Cal Jliomd (o8 ) gl sl g oad (Sl
oSl sodly s jglaiedy olaidl )lidley Joli
O Jolss bawgs byl ygiany ol (o ygim) ()b g 003
iblan )0 )il Wigd o (b anels o Kb lud
Sl pyal o 8pS e )8 bl g pslre slaglis b
Or sosled (hloy seiliel e (ol p)8 pslaiea
S5 o)y sl oad odlizal JljglST z)b g (s
B ogus 0oy <8 > 40,5 (oo 31,k 5l Wlgi o bilio
DA Sbled 1y JI3sl8T JWaSis (ol ppune

Ad

S50l ,5 CAD/ICAM 5,

5 wale odalie clieo (sblyj 5l Fouals” Hioled axio (5,
s (S5 ela ) o s shb Jo 3 1y oy st
3o 698 Gtales ol 1 ogde sl bled igeels 5
OSee ) 4o cbMal @y plxl ewle &b
LV bl e

55 b @l CADICAM  (elbpiuns Jl> ol b
Sl s s 3,Slas (SisSe (65 o> At
ol ool &5 3L e olo iz U gy iz 5l Cuwl (S g
DVbgd che hlow oo cans jl 4 e Wl
S Sl g cal Yo lidle s g Slias adsl san i
olStd b, g0 el sl alse g Gloj Bro 4
Cilw diej 50 (005 (I8 o &S SIS 5l [A ]y
GBS Gloyw culSiL wlgn Canl (Ko B0 pidy ygium,
sl asly 1y 2es

WBylee (6,5 Wb & G5 gy Swl
Al bd e lal 5yge iy 580 cd @ jlo Sbjy lais
S (Mo 5 Bl oo 385 (6 e ol
lwgen 5y 80 9 Cugby JpuS ey cdl (35 S
LY Nalyb
CADICAM Jboa! (o sy -F
51 45 )ke CAD/CAM s 3 Lol als yo dus

Jhos 6,5 IB byl )b 5l besls Gluss] N\—¥
buwg Ay Y=Y 5 8l S L aodls ojlby Y-F
D AV] sl cblo

(SSoh p3 ySl potde 1l S IB -
s Ty llay 9 SO gim daw baylisls o5 cul (g)l5]
ogs p |y Jlzud slaosly 4 (K58 dwiin g 9 05
a sl ) ,LS 5 ol oS gjlweslel 51 ey 3yl
oSl Sy 5 St o155 ai> Slagile s sl
ST 509 31 odlaiwl 4 5l b Sl (goluss 0405 oo 000l
oAb pSxie LD g5 Bl jglatedy (I3 (g9) 2 poslis
L)% (Scanning) sy pgas coiS )l g ol adaw
b g (eb) Sl pslad (g S 1 oslil b Lo Sl
1y oss (gjlwodlel > (gdwsin ¢ pgpug polal (g SO
DALLIS o o5 &

VAT (0599 ) oyladd N v oy 90 (lgdol (Sl paplaia susiinla ddae



0LKan 9 (olgo dual 3875

gyl il slaygme daw bwg 3l (clwolKiws
s & byl e Jpame S Mpde plate
Ol baygoee Sl Ll 3l (S 558 3l slaygone
b cos |y 1S alg g e oS & wdin Siom
oni joh Jpeme CaiS DAl S
LV Jewl adgs anl s g aeals 5jls s Digitalization

CS e a B lad Cas dw ) o)eome dw (slaolSiwd
2 i 58 s S g 25l 4 B bl s
Iy dlge Ssb Ailes o 0y950 dw (slaolKiwd ojldy Job
Slge Jolis diws oyl 5l ol e [YAJAGE ou as o)A
Lava (3M ESPE) dnLab MC XL (Sirona) :cwl »;
[Y+]Cercon brain (DeguDent) ,

Sob ol (B3 UlF oy e slrolies
G L ol slapigy cals yol ol it s 1) dlge
ol slages Ao o Koo 1y (g090s glasyl jo oL;
[¥+ Jew! Zeno (Wieland-1mes) ol

b 8l Jasl i8 2 (Ul 0j9me gy (slaolins
ghis pain 1) odzy dwsn Sl o plpls Kyl
b oo wle JEIL sillay & joxie yol () cxid ol
(ol a3, el Jbgo oty o5 el Jpe) o lise
Caol pj lge Jols awwd oyl 5l sl e [VA]des oo
HSC Milling Device 4 Everest Engine (KaVo)
J[Y+](etkon)
|38 g S adgi O

$ SSbpolus > CADICAM :ials Jg -0
S SIS ool RIS g S5, (Sto Syl (st
JAS G 3 s omle sitan ogile o b o3l el
Cosl 1l oll 1 (595385 ol sl (6 FgalS (s200
@yl Wl gy b ookign Jud wdle VIl ol j5 a8
Cyguody B digus oo odlaiwl die g ;5,8 olStwd ¢ ol 5 puilo
Sy il e 5 )se dwdid & duwy gl 1y dlge (S
Dydie Sy el saslny Ko bawg e pla
9 Mo B gopd ol Sl Seh S L oly cnlple
Jobody S o Bl |y ol aulssl slayis by oS
a5 M ssba ads olog sy ol J eolizl b JS

VAT (93599 N oyladdi Vv 0 99 (Olgduo! (Sl Jalada usidila dlas

S50l ,5 CAD/ICAM 5,

2 Slodes sl iy 4 b el @)yad il
slopyd 3l Gladls 3 ofigar wpeloml Jolye cul polos
ol 015 e s 4y Slod J315 oSl 3| GsSLsS
Sl e Sl b o
w5 9 mr WSy Cppek S sl )si)
N Bp ol b cwl dse o)y Fop oSy
o] g Jljiley o5 w8 o ool il Sy )
5 b (SUNVEY) (awyp daddd Yo jl jeS 50 cul 2B
3 bl 1y eyl Fop S w6 )1 poe

closly hag wwdlo gyolod ol cbolKiws Y-F
S D) oy (38 Jpaze S 4]y Jlows
slaylgl gy Sopoluy glacdas e cole
E5 50 e 35290 (535 o SB)IFINY L5 (Sl
Sy sacdas ¢l CADICAM (clapiuge
5 oSl g (Jluowdy (6,5JB) Ly Acquisition Lol
[V+ Jew! (Scan and mill) ol

S Jows 5B dys Acquisition sl i
Syl Cdae jd o edlel glay s pglal cus 3l
0ud Jlojl 5550 Koy Jlzmd Bl g 9 Lm0 plosl
Sloiee kel 59y 3 1) (e Y pmiSS gl 3
(Lava chairside oral scanner) o iTero (slolSiws
B g Wl o paal ans 4 0B L Lava COS
» Gl s b 4l S e wp Jlse
Do DAL 1y ol She b (Sbpolss celalgil Y
Gl s 5wl lbpiums EAD § CEREC (claolSiws
5 >hb oKiwd b wilg o g Jiws (Scan and mill)
[V |Sed oS 5 In-office il

b cpda gy (SBphos sbolglnY g 315 S1ye 5
Slewdld (i jorels dlge Jiud I aliee dlge I Al o
> ot Selyu oliog) b odd ool Saelps (Gl
5 e sl ed ale LS pj g Ol
Hgd wble Wilg e 5o (Bge ShST lais g,
Saphes gllglpY Wy Jioms sl s
7 ey e Sbghsy Gkl iygiey Wl
DAL 55 )5 oolial 3,90



0LKan 9 (olgo dual 3875

Sy Ll ol a pB g cwl i dw oS
e Alen 348 oKiwd S lgicas RepRap [YO sl o
Sadly 3l ol Slab gyl 1 sl osd Cinogs
&S g 1) ncaend o L1y 0 RepREP ¢ o a3l
oaliw] Cario jd &S (0150 dlawd (Vo5 oyl Sljlae 4
ove Y pile g canl aBl (ool Ll deh
Kl Sl g @3l dajodly I (g il Slo5 o
» e o S gdly p Gl A5ty 5,y
[V lew! (Sopolos
Wt b 5 8L F
CAD/CAM s 5 3l 5 &y S5l oy ol cogles
g oud g lial b Sy o din plagw o5 Col
Ay i S50 Oyleds 2ad pledl Ko 8 i S
L e &b Wb olanl MLl
3 6 s Lawss 00 a3l (glial b Wl o CAD/CAM
odly divy slapiwaw [V ]gs pledl ) Son Bk
NBlesus g lley Sl edlaul b ks sl e Jlemd
B Sl 0138 155 28 5 o &y Blats oS Sluas
P dawy [YV]NS 18wy 0y Cul Sl
IS L elyen Siols CADICAM  (clas sl
a5 Al el b oA A oy plew
Ly s S Doty CSlo 5 (2Ll il Sl
$xslch ) 5ot oyt | (CEREC Jio olyicss) 59
g Sy BB glagisn ojgyel 9 cdl S
o Bsd gyl 5 dlBlis & )eody w0 CAD/CAM
Soygbds Cwl o 50k Hh spiilasl el
Jab el Sl wile) mlio | rwwg cabs 1 asles o ol
Computed ) g5 b (wles Hplizod  obad
(Magnetic resonance imaging) CT (tomography
3 ool %05 e b (g [YA-YY us] cunsas MRI
N hgmy b o yiwd b 4 diy Glagin I U]
sy slabld 5Lk 46 sbay cusl sy sl SSS
[V8]55,5 Olbsesl wilgs o )l b bas e dlge ¢ pasio

1)

S50l ,5 CAD/ICAM 5,

L) colo & wiom @bds 5 cdl wls ials
Sl Fmo 5t g Jlps (Sdipoltis Bjete slainld
SaS b lasyglod cal Wgd wble Wilge ol
(S sl B eile Wile dr SlasiglesS
SN owle (097l $5 0 ) ele pliondy Sl (ppile
IVl & Sosuldy oS omile 5 (pliasdgd
Sl yrne ol pla ojgpel [YVJGlaBL sy Saemn
ol b S )3 il B dle o nj by
sokaiedy |5 Cuwl dlge 008 W] (0905 U gy opl < Jb>
JB > 25800 Bl ()l 03l (2l Jpazme S5 2bxl
CAD/ICAM (sl piuss slacudsion jl S0 (S ol
o9l Wlg o ol & Mg Lg, & cwl opl Sl
o S ks s wle W |y by g S,
DF sl pedle g sy of o (oo

Age (8l Juasl K59 (399381 A5 1 S3938l Mg Y0
Fsdn d b S el gy Y p aY oo
Lol Jdo slaosls

S e BB S 8l b Jol ol )l
Jue e sl degeme Ko ol 5 (s alS
b agdie 03,88 50> @Y gy 2 @Y 2 e NS0
o Uhey o G Shg 3 [VFes Job (i aw o8
T cplpl )5 39z ole M § Cilals &S col
Olgie &S «uwl Rapid prototyping b x yw (gjlwdises 5
il g5 5 okl b oSl oy g5 & o YL
Lol Y @ 4Y

Cuol Jadpol My sl (59938 gy I edlinl
@ olgse W L by OMSEe I gl 2 4S5 5k
sl Ulg by e ol ol Cuje ogei ade Sl
B slavia g b s oSl Jie by olie

Jp & ygbds ol Wy Sy syl ol 3l odlinad
I FeS Cod & i dw jiap Sonp Sl el
ols Glesd 0uisS wlyl STye s )5 )l 3935 YD Y-+
ol 5 S DoJas 00 e el 3 gim dw
N S« cwl RepRAp axg b glacd iy

VAT (0599 ) oyladd N v oy 90 (lgdol (Sl paplaia susiinla ddae



0LKan 9 (olgo dual 3875

Loyt ygim) cnl Gl g plgd ((SHlSe plSoniul im0
YL Cwd LS 0 bl pubre (ul 42 )5l e gllas
ol LK ey 653k & jls 9 CADICAM  (slaoius

Db &8)S Jla5 )3 s
b bl s 1,5 3,5 6l je0 CAD/ICAM  sla it
Ol bwg (5pslop cul Foke 208 5 lacad ol
9 >hb g Jios Gl Sl )8 39y 00l (bl
Do (S50l 5 (60)lulinl 4 yanels KoS 4y cilu

g

S50l ,5 CAD/ICAM 5,

8 5 o
» CAD/ICAM  (55dsS 5 oolawl |8 (gamd win
claplivh Wl & Sopoloy slacdas 5 bylglyY
o 25 Casdly ojgpel Ll chpunyso Siier Sl ale
Gkl g Cilies] caasll (Slud coli glaep (IS,
buwg b pwis 5wy cals & CAD/ICAM (sl i
olosil oo 0lgS loj 43 g 3 luliwl cuas b ¢ sudlo piwaw

ol cale cdy  Lials 1y ablite cises sl Hlas

References

1. Rekow ED. Dental CAD/CAM systems: a 20-year success story. J Am Dent Assoc 2006; 137 Suppl: 5S-6S.

2. Duret F, Preston JD. CAD/CAM imaging in dentistry. Curr Opin Dent 1991; 1(2): 150-4.

3. Priest G. Virtual-designed and computer-milled implant abutments. J Oral Maxillofac Surg 2005; 63(9 Suppl 2): 22-
32.

4. Miyazaki T, Hotta Y. CAD/CAM systems available for the fabrication of crown and bridge restorations. Aust Dent J
2011; 56 Suppl 1: 97-106.

5. Rohde J. Chairside economical restoration of esthetic ceramic (CEREC); 2005 [Cited 2012 Nov 1]. Available from:
http://www.dentalcompare.com/Featured-Articles/2160-Chairside-Economical-Restoration-of-Esthetic-Ceramic-
CEREC.

6. Andersson M, Carlsson L, Persson M, Bergman B. Accuracy of machine milling and spark erosion with a
CAD/CAM system. J Prosthet Dent 1996; 76(2): 187-93.

7. Harsono M, Simon M, Stein JM, Kugel G. Evolution of chairside CAD/CAM dentistry. Inside Dentistry 2012;8(10).

8. Mantri SS, Bhasin AS. CAD/CAM in dental restorations: an overview. Annals and Essences of Dentistry 2010;
2(3): 123-8.

9. Mormann WH, Brandestini M, Lutz F, Barbakow F. Chairside computer-aided direct ceramic inlays. Quintessence
Int 1989; 20(5): 329-39.

10. Davidowitz G, Kotick PG. The use of CAD/CAM in dentistry. Dent Clin North Am 2011; 55(3): 559-70, ix.

11. Trost L, Stines S, Burt L. Making informed decisions about incorporating a CAD/CAM system into dental practice.
J Am Dent Assoc 2006; 137 Suppl: 32S-36S.

12. Henkel GL. A comparison of fixed prostheses generated from conventional vs digitally scanned dental impressions.
Compend Contin Educ Dent 2007; 28(8): 422-8, 430-1.

13. Christensen GJ. The state of fixed prosthodontic impressions: room for improvement. J Am Dent Assoc 2005;
136(3): 343-6.

14.Birnbaum NS, Aaronson HB. Dental impressions using 3D digital scanners: virtual becomes reality. Compend
Contin Educ Dent 2008; 29(8): 494, 496, 498-505.

15. Wiersema EJ, Kreulen CM, Creugers NH. The conventional and the digital impression method for single-unit and
multi-unit fixed dental prostheses. Ned Tijdschr Tandheelkd 2013; 120(7-8): 401-10.

16. van Noort R. The future of dental devices is digital. Dent Mater 2012; 28(1): 3-12.

17. Patzelt SB, Emmanouilidi A, Stampf S, Strub JR, Att W. Accuracy of full-arch scans using intraoral scanners. Clin
Oral Investig 2013 Nov 17 [Epub ahead of print].

18. Sakaguchi RL, Powers JM. Craig's restorative dental materials. 13 ed. St.Louis: Mosbhy; 2011. p. 349-53.

19. Mehl A, Gloger W, Kunzelmann KH, Hickel R. A new optical 3-D device for the detection of wear. J Dent Res
1997; 76(11): 1799-807.

20. Beuer F, Schweiger J, Edelhoff D. Digital dentistry: an overview of recent developments for CAD/CAM generated
restorations. Br Dent J 2008; 204(9): 505-11.

21. May KB, Russell MM, Razzoog ME, Lang BR. Precision of fit: the Procera AllCeram crown. J Prosthet Dent 1998;
80(4): 394-404.

VAT (93599 N oyladdi Vv 0 99 (Olgduo! (Sl Jalada usidila dlas Y



Oea 9 (slgo el 55 S50l ,5 CAD/ICAM 5,

22.\Webber B, McDonald A, Knowles J. An in vitro study of the compressive load at fracture of Procera AllCeram
crowns with varying thickness of veneer porcelain. J Prosthet Dent 2003; 89(2): 154-60.

23.Van Roekel NB. Electrical discharge machining in dentistry. Int J Prosthodont 1992; 5(2): 114-21.

24.Silva NR, Witek L, Coelho PG, Thompson VP, Rekow ED, Smay J. Additive CAD/CAM process for dental
prostheses. J Prosthodont 2011; 20(2): 93-6.

25. Kasparova M, Grafova L, Dvorak P, Dostalova T, Prochazka A, Eliasova H, et al. Possibility of reconstruction of
dental plaster cast from 3D digital study models. Biomed Eng Online 2013; 12: 49.

26. Jablow M. Closed, open, and selectively open CAD/CAM architecture: what does it mean? [Cited 2012 Nov 1].
Available from: www.dentistryiq.com/articles/2010/10/closed-open-and-selectively-open-cad-cam-architecture-
what-does-it-mean.html

27.Fashinder DJ. Digital dentistry: innovation for restorative treatment. Compend Contin Educ Dent 2010; 31 Spec No
4:2-11.

28.Flugge TV, Schlager S, Nelson K, Nahles S, Metzger MC. Precision of intraoral digital dental impressions with
iTero and extraoral digitization with the iTero and a model scanner. Am J Orthod Dentofacial Orthop 2013; 144(3):
471-8.

29. Morris JB. CAD/CAM options in dental implant treatment planning. J Calif Dent Assoc 2010; 38(5): 333-6.

30. Patel N. Integrating three-dimensional digital technologies for comprehensive implant dentistry. J Am Dent Assoc
2010; 141 Suppl 2: 20S-4S.

31. Metzger MC, Hohlweg-Majert B, Schwarz U, Teschner M, Hammer B, Schmelzeisen R. Manufacturing splints for
orthognathic surgery using a three-dimensional printer. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008;
105(2): el-e7.

qy VAT (0599 ) oyladd N v oy 90 (lgdol (Sl paplaia susiinla ddae



Oea 9 (slgo el 55 S50l ,5 CAD/ICAM 5,

An overview of application of CAD/CAM in dentistry (Part I)

Omid Savabi, Mahsa Sahraneshin Samani*, Ali Sahraneshin Samani,
Maryam Khoroushi

Abstract

Introduction: Today, new developments in the field of computer hardware and software have led to
the production of advanced equipment and devices in industry, including the dental field. One of
these devices is computer-aided design (CAD) and computer-aided manufacture (CAM) system.
CAD/CAM systems are able to collect data and design and manufacture a wide range of dental
restorations such as inlays, onlays, veneers, crowns, fixed partial dentures, orthodontic appliances
and dental implant abutments. The aim of this article is to review the history of CAD/CAM, types of
available CAD/CAM systems, how they function and application concepts in digital dentistry.
Article description: This article was collected by scientific search in electronic resources, books,
Pubmed and ISI Web of Science websites, in articles published in English until 2013, and with the
following key words: history, advantages and disadvantages, an overview of the components and
the performance of CAD/CAM systems in dentistry.

Conclusions: In recent years, digital technology is advancing rapidly in dentistry and now it can be
applied to almost any restorative situation, including full-mouth rehabilitation. Computer
technology has made fabrication of restorations easier, faster, cheaper and more predictable than
before. While there are many benefits for dental digital systems, it is necessary for the dental team
to master their function in order to maximize their advantages for creating well-fitting restorations.

Key words: Computer-aided design, Computer-aided manufacturing, Dental prosthesis
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