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Difference in Developmental Stage of Homologous Mandibular Second and
Third Molars in Seven to 11 Year Olds Using Panoramic Radiography and

Demirjian’s Method

Abstract

Background: Assessment of dental developmental stage is more valuable than
tooth eruption because the duration of tooth eruption is short and is determined by
the appearance of tooth in the oral cavity. Also, tooth eruption can be changed by
local factors such as space shortage and systemic factors such as nutritional status.
Several methods are used to determine the developmental stage of teeth. The
Demirjian’s method is extensively used for this purpose. This study aimed to
assess the developmental stage of homologous mandibular second and third molars
in 7 to 11 year olds using the Demirjian’s method.

Materials and methods: This cross-sectional study was conducted on 187
panoramic radiographs of 7 to 11-year-old Iranians (91 females and 96 males)
presenting to Pardis Dental School clinic. Two observers evaluated the
developmental stage of homologous mandibular second and third molars using the
Demirjian’s method. The observers were first calibrated for use of the Demirjian’s
method and then the inter- and intra-examiner reliability and the respective kappa
values were calculated after observing 187 panoramic radiographs. The
Demirjian’s method for tooth development includes eight developmental stages.
Assessments were made twice with a one-month interval. Data were analyzed
using SPSS version 22.

Results: No significant difference was noted in terms of developmental stage of
the second molars in the right and left sides. However, in 44 cases, third molars in
the right side were one stage ahead of those in the left side and this difference was
statistically significant (P<0.05). The difference in developmental stage of teeth
was not significant between males and females (P>0.05).

Conclusion: No significant difference was noted in mandibular second molars in
higher developmental stages but the difference in mandibular third molars in earlier
stages of development was statistically significant. Molar teeth in the right and left
sides are significantly different in early stages of development but over time, this
difference is minimized and no significant difference is seen between them in later
stages of development.

Keywords: Mineralization, Homologous teeth, Demirjian’s Method, Panoramic
Radiography.

Original Article

Zarabian T*
Haghi Ashtiani G
Ghoncheh Z3
Kharazifard M*

1. Pedodontist Pediatric
department, dental faculty,
Tehran university of medical
sciences, international
campus

2. Student Dental department
Tehran university of medical
sciences,international
campus

3. Professor asistant Oral and
maxillofacial radiology
department, dental faculty,
Tehran university of medical
sciences, international
campus

4, Statistical Advisor
Statistical Advisor, Dental
Research Center, Tehran
university of medical
sciences

Corresponding Author:


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

" Ol 9 (bl o 1)U cpguw g pg0 Yoo Selgad sl lwis JolbsS (e Sglds (omwy y

Jua WV BV (lSa S 53 Jasase p ges 9 p 90 Hge Sedsen la Glass Jalsh (a0 & gLl ooy 53

(sSadad Obia g9 gy 9 Saly 93k (SIS gl 5l ouldiedd L
(RS
U obles 6 1n0 Sl 550 i Gl 4 a1 (GLlSS il e (b5 seias g Al
T T i ol | O 525 oe i lad 53l Ghaia el e Ly g A (e Bl S Glaia Gls ) Gla )
r—| ol () Apdd Cumca g aiile o Jal se g Liad Gl aille 2iia ge Jal e L alad
Az 1)

"5,8 31,5 Slga oo

Jibl jaase Sip o ols
Hadl o o (( Sjlass oaslisls
Ol (Sbh pale oKasls

olZzils JLoll cyus ey o Sl
OIS (Soy pole

WSiggoly, aaria Sy ol Y
ol o o (Kb pslass oasSiils

Ol Siy pale oRasls
Slidss 35y ‘)LJ solie ¥
Ol S pale olRasls « Sijailass

&> oI5 5SS i shee  odun g
les]

gelareh.haghi@gmail.com

APIFN A il e o b

9 Caal 22 ool alida (sla (Eg 5 ) b Glain JulSI ol jae dsslae slate 4 2K s
L aaltae Gyl 25 (a0l (g) 0358 sk 4y ln paed gy b i) ) e 2
B Y GlSasS Juvia g 550 lge Slgan sl (haia JalSS ol e glil oan )y o2a
A.i.AS‘\Ju\J@SdSA.“ w&ﬁ\hdoﬂubdjﬁﬁj\)L}ﬁmﬂomst-\u\)ad\.u AR

A5 el Gl ped s

8 4Y)) Sl )il 318 ) ) VAY dlass padaia by dallas ol )2 sl (g g 31 sa
Ll (S 305 525050 43 2235 dra) o Al V) Y 31 ) &y o (Luad 7 5 ik
L odatie asm 5 a5 Jse Solsan sla glais JalSa byl o) diad el o) s
AN J\ \ﬁ;\ u\gj.us oaalia Al saldin 221K s2aLia 9 J\ ul:\;‘);m.l L)i‘}) J\ oalain
validity s intra examiner validity o) 3s Guss 5 0 ulS Gl jaed (S5 (o)
L) Gisy il el kappa Cosa 4 s Adae Saal gl VAY slaad g
Asroke Vbl L Y alals e LS als je A Jebd s jaed a8 Alais JalSS
b ORaS saaliie B aind (5 IR & gaae anlid S Jau 5 Sl 5l (81 Kl 5 a
D108 ) ealdid L s oala Jidad 54 a8 il g 3l (o Ol Jlen (s g e 5 o

28 & &) gun SPSS YY
Ala e S ) Ly 5 i (B )8 ) 5 G o 33 cas Hlse 3550 50l Ay
C Gan ) ada je S0 Gl ) Granpgu Aga 300 YA 0 cagu jlea jo Ll atiia
L.A_.\:\‘Jﬁﬁm\bﬁﬁﬁwj‘j}&;d&f&—iﬁ@a‘)@ﬂ)ﬁ?fJJJJSk._\EQ
s ein 93 ) (A eSS Jal pe (s laline AR piaas Gl laliaa G glES

-

Cadilag

L el als ja 534S i o 93 (sl sl 5e (o (g laline (s lal gl 1 (g 8 A
€3] g el A sl d;\)a JJA.S d.\g.l.u A L;\AJX}A Y Lol ads s caitdila J\)§
L Ll 2 Hla (g ylaline glds JalSS g 5 0l (glail o La yl ge 2oy Hlalins okl glas
s (5 lalina (5 jlal < gldl cgamy Jal pa 50 5258 (e Ol pa GOl (e ) X

£

LD gtad

Sl il (B8 sl elm ped s e Sl san (sl (i 6 sanid 3all iae 1 sulS cilals

sl Glais go Sl ol colite Lluw GiBie ol
s oo OLES 1 el sla olE an 5850 Sl san
oS50 sla (lasa slaas Blad 31 as WIS o la o las oyl
wwlay 5850 1, bls Jol Slee Gl € By 5 aab

il osliie Wl oo Gl 5A (65850 Sad aiaes

S @l b Ol (oo 4S (SealS byl y tdanie
(molar-incisor s 53 wa gy Syl la olas
& « aalb . hypomineralization) MIH
o Bl sl se e Glas sl e sula

00 L 6 0T Do oad asd e 3 Lol


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

FE-O0 1) o)lo 1F 0,90 :\VAY by g jm b /ol ! 05 (& jilads alxo

o Jle 5 G oS Dl QU BN (BS slaas s
Il gla Gaad 5o ok e b Q89S Guinas
Ol sre0 S 3 VAV Jlaw Lo plescs Gpl 13 L0 g 0k
3 Gga olaad 5 sl ys 48l s & pem € s
L i ash ool 8d el 5 98 la Ghl3d) e il
modified iy, Lo (1) adlis soliial 5 Ju8 0,0
o B gmon e 3D asw slaylye Demijian
wols wolS Jle Y- e oL gl s WS
intra 38l 5 oluabl sy obdlas o (ines
(V) @l sols las 1, i L inter 5 observer
5 soliin) oYlEs Lo su 3l sk « Demirjian i,
daa 5 aliis sla cuaaa 5o T woK ol sud auls
OY-Y)a! sad suls las cuulie Al cusas
09 Omb S8 ca Al plas cda eSS gy ol e
HEA daso A 4500 b)) Swely sl (B85 5al,
cllllae Hu € gogas b (VE) wpd oo b 4l
Sl (Ko oS 5 (oo sl 0208 ol MIH & Loy e
Ouaelyall e sula mad 5 slaad 5850 Lo oplEs
9 w2 Ll JolSS Lol opli 4 by e S slasl e
on SolE ol amia. Demirjian sl e,
Ol e 5 Aol sy o el las ge & sal 3l e
slajlse o8l alad Ho (Slas e Guaad oga el
or aadllas 0l 5o Gl (V0) W3S e o
5 poe slee Sslsan sla Glus sl ol B asad o
obas © ouiiS daalye Al VY BV 80 S Jnuie a guw
Ll ol Jdall o Sanolas saSianls g3l sal,
oYle SIS o Lanas 13 cassn anse Oliases Gl
208 (e g (P9 e Bl g Ghgs Gl 5 s e
Sl (Sl elallbs el sud soldial o) las
S b ) Sslgan sla plais JolSS 5 ¢ sl all e

cladlas € 5l cplol 5 Wl sols L3 dawlise o) se

sl Glos lse Gnosalidlinesnla Ho osls Gl
Sliie G dan0 5 S5 b Sl o 4 G500
Ol po oad cwn p MIH el adzs LB L
s oban sl b (Samy 5 0Ide (g S S0 el
OIS oo oIS alan (sl S s S Lo o S ulais
s Lo alS0a ) 5 wad G385 s 5 36 sl o
ol Al i, a5l plass ola el Al
sl Saan 5 Slos sla Slo 5 Slas calaa
S5 IS5 NIRRT Gl (655080 (V) 0SS ekl (Sle s
oo @S5t wus (o OB 4 s o) Galab
S elalie Jole S oS il o b sl JU, 6
sl Gl e Ho SIS (oo A ) uy e B
sl Glas Kl (V) oS ol DA L glass ol
OLEs 15 5ol 51 (Sulite wla Giline Sl san
Lo ol (Ll oplis ¢ by BIg o sas
il (olae O saeeliall e £ Glad 5o clE 5 380
089 S8 sk oo Slsen sla oliis Ho dds, JlSS
S ol olite L glas ool Liuy 0 g0 cuws B
Sslsan sl glais Gl g, gle)y @l Jle 51 (S wil e
2l oo 58 Calls 3 ol (SISS pad g0 S by
JolSS Gloae 55 5 Gspoomslialliee Oliee Gl (nl bl
Olis gl (Sl gl oboo) so b lass gl
Ol drlas Hslie 4 (V) Wil cuaal Ss S Siy
canl st auliied ARAs gla Ghys 5l L ol JalS5
Bl mlie by 5 Lo (B, gl S (65T 5Y)
© Lgise wlubicd @la, loses b olis SuilS gl
Sl ed VAVY Jlio Lo (0) 4t o S (s Lo cunon
JolSS Ualse 5 (e 1y (Sls g (b)) iy S
Gl 5 S0 S e Sl il sla &1S a0l Lo glass
IS (5 el OIS0 S 31 (K550 canen (55, <allls

pac il ssay alwsw Cpl o S agane (£) ag


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

Ll 5 s olpe S0 b s, e o)l G
sl HL Sl

ooe JBoms Ol wad G MK Sy H
Sl ity Gkl s Al 5K

CRANEX D extra- sKiws Sa& b Saol; gl s sbeas
« 4 oral dental x-ray unit (Helsinki,finland)
L Sose 5SS Sl paedtie KB S ddiwg
Scanora il as dhwy 4 sglad olad o su
JolS3 Lol sl cad 85043 DICOM e i 0 lite
saalie g0 31 demirjian (i, 3 soliiw) L Slao
AT Ul Glsazals suiS sualie gu . wd suliio) san
0 @3l peadie g 5 Wum (Sddy olis
saly s sel Demirjian i, 5 soliio) sgad o0
Oy Hsinle Ko Saaly il sl (1S sl alad L da
S8 aalllas 5,50 Scanora lite il oy SS L
saue Ll S b 8 Saol) 83k (SIS g0l 58 a8 S
oy e g cued S HRANS sualise B ad o IS S
@IS e ola) sl sl P o ollas

aalllas alasl 31 48 o) £ saaliie ou (calibration)
pilot  =)pm & Susly sl suslaill sr0e VWV Ll
O Sy SIS s i K518 dallls o, 50 StUY
3lse 0,50 Ems 5 G ael ciws 4 AV sl (s058
S osae 4 38l olhae ODSErver s gu o A
oeoleal alad ag aladl B s)lge 4l (ol by ases,
OBalS o) ole N ol gd s o il g 5o Sl 53k
(e slad (555 2 Sloaol puild Galk 5 (S
(inter ,as o o la (558 o3l LSS Gl Wl ey 0
(intra examiner) sssa L o3 ,a 5 €Xaminer)

Oud paddie B pu odla yuwe | claalie LG

2 a5 pos sl sla Ol 51 S 5 LIS dla e

" Ol 9 el o 1)U cogumw 9 £90 Yoo Selgad sl (lwis JolsS (e Sglds (omwy y

oo L oLl Gl iasd oo pobae due) Cpl Lo SiAw
S a8 Gl b sl sad aladl Sl 5l SIS s0l,
Sl loliee LIS sl osls L glos ol
SO oo o S dallhs oo
ail o LS s S (Cross sectional) akie ol
(e A0 5 5380 L8 ) ) AV Sl sl (SIS sl
a4 i€ axalye all VY BV iyl SusS
9 208 G b Jlall G sy aaly 1o (S dplas
0 Suhgl BSmal, cwad OLI jedide juia
peadis ulsd 4 b pudaginl gla pleys ke
VL PV 0] PO SR P SV RPN S L - . - S P VR
6o Jale ol 5ok 38 S cally 5l (oS 4l culis,
i PRV SSa GaeS anls 4
DspSabanndS el 5o el 53 L Gl (LSS Jalse
S0 £ sy i H G A 31 plhasies gy b
Ol Gab Judie sl 5 0 pow 5 a0 slaslse JolS
G dhb ulwl 288 I8 s dsse ab b
sl i dhy @ Glas 8 Ko H B A 5 dal s
osb e B glas gas (Sal 3l ples pesdas LG
sl o ol
b ol S G salSiinnK A
vl gla Ll JLasIB
gle o pasdline Jis oLl C
Olaws g Lise Jlasl Jas B g6 Juuss D
i Jsb i ba oo 4 QL GBI sl E
Dl oo s b ddny; obladsl Jae B Jsb 5 SiaS
IS 5 Syl B b ) 58508 b ssless iy, Jsb F

.C,u-u‘ u_i_.ﬁ


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

FE-O0 1) o)lo 1F 0,90 :\VAY by g jm b /ol ! 05 (& jilads alxo

aa S ol et and ol glas gl B K e G by Ll da ye oK1 Demirjian iy, el
A A4 A-Mineralized cusp tips, not yet coalesced
B i B- Mineralized cusps united

L v

C ‘) C-The crown is approximately half formed

D V' D-Crown formation is complete to the dento-enamel junction

E E- Root formation has begun [

F F- Root length at least as great as crown length

G H G- Parallel root walls with open apices
J

>

H '/ H-Apices are completely closed
/A

\_i ) \\: '



http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

" Ol 9 el o 1)U cogumw 9 £90 Yoo Selgad sl (lwis JolsS (e Sglds (omwy y

ol a s g S8 900 58 a e (S ) CLLelss
C Ll alase 4 bissse S5l oidm oa
D (LolSs dla o 0 bgaye (35108 (a5 oS 5 (a0t +)
Kappa, coa 3 soliial L oLug (s,ede)
asw 5 ass slse s interobserver , intraobserver
e dwlie Gulb S8y oy, s
VoA «ass slse VAV 31 Willcoxon signed i ssliin b
Cracs a9 Hlse dose VE Lo Wag dase S 9 a5
Sracs )50 10 5oy 5 e dase Sy e Sl il
L S ool sug oa aew 5l Sla daye S oy
S ol 5 o o o prevaly = 0.527 awlis
s A 5o VAV 5 aiiiis dla e S 5o LosE 5 cuad
pos Hloe 050 VA Lo dio g da e S 0 an e WYY
£ 50 9 S e pa cew Sl da e S el e
su s o e ol Sla dape S ol e 850

el J‘Jtu.o CAJ& ‘._; C)_{‘ BE «< |

SPSS 22 1381 a5 51 saliiel s La sal s Jala3 5 43325
Sk ) bl clbalbe 88 cose
Friedman Wilcoxon’s signed ranks lg ses!
(A1 agn 5 ao Slse Gliis (LSS Jalie dnlic)
Mann-whitney s (s LIS o) Kappa cs s
5 S8 @ lge sla G s JolSS alide Jal e 4unlio)
ROLP\NESJ(F¥EN
4 oaiS daad yo L8 VAV lie ) cadlas ol o
A (Sl 5 SIS soly aladl oy @3slsnl, i
SlelB Guad 5 Jols mll  Ba e sew AT 5 8A0 L8
poe 5 pod A s b ol BN S e LIS dal e
Slolsd poidn S uls las Juaie i ol ca
ddase 0 b o 5 ol S ags Jlse Glisa o

dase 4 bgse Slolhd (e S 5 (usele) B LIS

Table 1. Inter-observer agreement (Cohen’s kappa)

right left
Second molar Third molar Second molar Third molar
First time 0.953 0.953 0.880
Second time 0.890 0.890 0.750
Table 2. Intra-observer agreement (Cohen’s kappa)
right left left
Second molar Third molar Second molar Third molar
Observer 1 0.938 0.937 0.931
Observer 2 0.953 0.875 1


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

Numbers

Numbers

70

60

50

40

30

20

10

60

50

40

30

20

10

$5-00 1) 0,los 1F 095 AVAY yliwn) 9 7y oyl pl 355 oS0 juilais alomo

%J&u&bw‘a‘gd_ﬂy@b‘ﬁ_)ldﬂ:“JL\}AQ

Chart Title

C D E F G

Developmental stages

mright mleft mtotal

A{%JQM‘JM?&MJJJA&L"J&J‘JJAJ:*J‘AF

Chart Title

C D E F G

Developmental stages

mright mleft mtotal


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

" Ol 9 (bl o 1)U cpguw g pg0 Yoo Selgad sl lwis JolbsS (e Sglds (omwy y

CAM‘JCAM&eJuJe}J‘)JJA@‘Jl})‘J}A} Z\‘;‘J}A&

Chart Title

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

Numbers

40
30
20

10

e molar 2

sl goanio sla s i aed o suliil Fol g wd,
Sowohwemy Esb A Oy s 2L
ol s a3 Glae 5 (p s sules Demirjian st
s JolSS obool 6l Ghss ol O ssanie e
L olidEas o o) sugad sulite) aline sla comen
e sla ola aline ola ul5s Hu (B, ol 5 sulail
aolse L aa s bowleals olas Jlag JolSS a1, gols
Olss JolSS & gl88 w5 cdalllon (ol alasl 51 Bua 548
Olid @l ass Judie agw 5 ass slse Sslsan sla
Ol Bae Judie a g0 slalge u)50 5o (LolSS o glas wls
Llad 5l cls 5 @a dudie pow slaslse (s cnus
als oL laline &l (LolS dla o 5 & presl 3l yise
a9y Sose oo L a8 (i ek ssls plas mln
s o3 1 Sslses slglns o LIS gl
DS Al s laslse ose 5oy 9 pus LAl

SlE «< wuls Glas Yoy Jle Lo ol,Kea 5 Noren

- G H

Developmental stages
molar 3 Columnl

O 1 golalias (33A) Mann-Whitney ¢, se57 mbss
Wl glas Guia g e Plas IS Jalse
oK il s aseu 5 a8 Hse sla Glais u) 50 5o
Olass ayls L13 C LIS ala o o pd A olos «
Ao oo sy bl 3lS Gl g 5558 s Hlse
WA Jalre oo ps Slee Glis , D oddayo 4 a0
Ao i 3850500 5,8 0,50 Y I C 00 i Basjse
VYDA Jalse oo psn Sse oo ws ) B dla o a0
Ao olass 3By cnl 3,50\Y :C 50,50 Y01 B e
£) D dlaso 5o pse Slse (s s, Foala o 45 a0
G sy 4 a g0 Dlge s Gar; b s S 513 (4,00
(ose V) B dale oo asaw e plus LS
sl Gl 090 Lo ol (0,50VY ) D g (050 V0) C
OIS b oSS o S pse g pue Ul
C e Sl Cracy anle Jols Jalye

Lo Gl suiel Shse ol ey JelSS idian


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

FE-00 1) 0yl 1F 0590 1AV yliwo g 3l /ol ol (B0 (SO pslass alxo

Sadia 4 e b pue 0l o Demirjian gy,
Soox Sl alS e gl s Jslan el )8
Aol pan 3l 5wk 88 LI 8 (guae eals
ol s 958 A (gl s b peals S (paals
ook @ g 58 @l (Pl fol pedll Bl suliial
Loos ek sa5 ssase sla Sd 4 a8 b @l
A5 b S L So S oa sl s S el Su S
G Gl s gl (28l G (B8l Ll O SuS
© SusS a5 A8l ey wel s 4 1, (SISl
il e [uG L pliasee 59 GBss Ol suel e
Lo oSl daly B G 5 (Sl e
a9 = /ave by s € gheb 4 wisly olis
Demirjian (s, 5 soliiwl bo.ogs = </AYY o e
5 23l oo O 0Slhe ol Sltal (S8 S Gl
Ol 8152 (G50 V) +/F a5l Gl (neaS ((FaedS (s
38 e dewlio La g Ol3a0 gl (Quu oY) -/ VE
il olis 1) olline bl osli Liwedd
o0 fpw (pedS o YL ods Demirjian i,
O oo Oboo O O clls 1) dadllae o5 g
3528 O ol 0 5L S uslge 5o e ead sl
WS ssliind (PelE Sany su e B) ujls
Lol V¥ B Y e YY 5 5330 0 g, s (sl 4alllas
9 S e B i Sl s daly s Baa
4 auiS danlye ¢ Al W B Y Ko S 5o olsaial
pole sl&aily a0l (o saSaily (puda g3, GBAs
G Sy G @8 S aladl Vet Jla Hudlad (S
ool sl Glas o aag Loy Demirjian i,
P S a9 098 sLaslse 5 pss s Jsl LA 5o
oallel (oAl e (510 w3 S e Gl S5
saliil (Greulich & Pyle) il 5 gl s S olulic

238 O Olie (Siean (5 bl Cpida .28 S 18

pom 5 pos sLaslse LlSS dla ye 5o (g llias (g L]
S wsa daallbe o U1 wls wsas WSl 5 Juaie
Oy LLlSS dla o fuuas (51,0 Gleiser & Hunt g,
« Gleiser & Hunt (a5, el Sl 5 .o sad suliinl
Ol gine yigs (JLolSS Jalye slaad o 3¥G cadls Julo
(V) ool LKAT 1) Solgan sleslin Ll sl slas
soliin) Demirjian iy, 3 yola g s 4o b
cwes Demirjian iy, Gl clallbhs Gk « ao <
S S Gamlialline Sl sl Gy nle ©
5958 oo wsmaa iy, Cp i Gleiser & Hunt <laa
o (3353) Observer agreement (5.e ¢ 3YG (sl,ls
albs 5o (V) aab e (LS saalis
sleds, wwlie © & ),Kaa 4 riyadarshini s,
wolsud @Al Slos e ol aliag
S Ghas s el (esie Olsie © Demirjian (i,
saliiaul 5 sud a8l Ll 9) e Lo 5o 803l 5k
@il A ulin) (B, ool ol sad  Sjae Spd o
intra examiner /inter 3,8 5 Gluebl Ll
omaaa (VW) uls osa examiner reliability
ool elal el i, Demirjian zg,
S Juaie slhin gl Lot Sual, il B1S500l5
ok il 65 oS plasel Saalysily GBISsals oo
clie Gl Lo gl oldlas Gail o 5 el sad
o el DS sS Shs e b 53 Gy ol o
9 3158 sulsa o aadllaa 5o (VA YA, WY, A) wals ol
O S0 G Guaad Baa L YA Jle o S gl
o s Demirjian () @ Saaly 8l (1S 0l S
OEOS car s Cpw (aead3 Lo Demirjian i, o
Saalssily (1S 5005 Vo€ oland it alail olgial st
I8 (s 90 (Lo VE B G STA0TAY 9 ey £Y)

dayo A bdas b ol S8 cn craw glas Ve S


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

" Ol 9 el o 1)U cogumw 9 £90 Yoo Selgad sl (lwis JolsS (e Sglds (omwy y

VY B A G o3b sl S ssal usay € ps slaslse
s reliability 5 css cladlas 5o 5 ools oK Jle
sols olis osa Ll inter/ intra observer silgs
pose Obso O aadlae (pl o Galnby (V) el
S0 3 las LSS da yo oLl 610 Demirjian 3
Sose 59 bl ol el soliial Suly sl SIS sl
39 O O salainl uls 4 Wl gsie Jnaie age slaslse
il las JLelSS s ye a0 oplEe B,
o909 SelSS o olss wls las s ks dalllas o
pow slaslse (ds cat Hlo Lo Juaie a5 slaslse
dase 5 Oupalialline Blad 51 cadly 5 o Jusie
wad sols Glas ol wals GLas Hloliae o glas ((LelSS
Ll 5o GLelSS (sl sl s s 900 oo Le a3 Gl
slaslse 9550 58 5 0) a s slaslse usse 5ol Sslsen
Sl € wols Glas (5K olalllas oS anl ase
ssay Judie s glajlse JolSS n (golobiae
oKea o Jashwant Y-\ Jlw Lo (V4 ¥+ )l
e Glass JolSS S @y Cpw iaas Baa b (o) aalllas
0 daat DS ST Sl sl (SIS aly 555 3 poes
5955 W 8le L9 a g lge JolSS 4S5 g Gl suel s
ololine ol golel Blad 51,8 alai) Juase 3
ads saaldie guia g8 50 s Jlge Slits JolSS Gy
22 9 Sl San 5o s Hlse JolSS Blad 5 (uiaan.
ol gobl Lzl . ats sualiie (5 loliae & sli5 aa
G 5 poe slae Ols JolSS G (68 (Sisan «S 0l
Abramovitch olallles ;o (Y+) ouls sy oo 58
sArany (v--v) ol,Kaa 5 Sarant . solari 4(2002)
S5 (Y210) olen 5 (BIAT iae 5 (V- +8) Sl
5 e 6l dad Sl s Hlse sla Gl JolSS Ll 5
as ol lols sala dalllas o (g ads sms cd

ﬁm@h@aejd‘)jyl.}@‘)‘)d("v—\’\ ‘o\)

JolSS Jalye 5o (P<0.01) Lo swss Slsaial Guw
5 als Gl 1y i S1ss JolS ol e wilea IS0
oot (6) oSS s s L,y pad oIS (s daye
0 Oulo Ghdiy dase b1 (wens ) ol aa
coals (MP3 €ap) s cd&l o Sadal o abiws
5o ot sualine Sy Lol Jal ye 4 iy oo LS &
sla gla plsie o Wlg o Sulisl LSS
(VW) 000 O @ gady Gl le) (pasd Ho diad)))
OBy o889 sy SBaa b YV Jla Lo gl dallls
5 ol OBasSHe Slas gl oslis 5 Demirjian
i S aladl GlSes 5 LG b LS GISa S
VU8 Jolit Sl g3l 31,8 smal5 014 laad aalllas ol Lo
Al g,y g dle VW0 B0 A Yoo 5 sy
;I@l&aw.ngaydﬁé)u@ﬁﬁﬂw
b ool S8 n can S Glas Vodadles 50k
Caas bed S I8 s usse Demirjian (o,
i3 4 Ol g Ol gl | e Demirjian (o,
osbesl oy GpedS YLl <Y 5 Ve Gl
O o b au) (madd Ao s G BMEAT ol
sull Lt s Demirjian (o, ;oo IS 4 (o 58
Yoro Jla 5o (0A) il hal BB Sl cusan Lo
s JolS5 Busk 3 S0 e paad3 iua b (gl 4alllas
slas3 s alasl Demirjian oy, S 4 ase Hlse
e 056 b Ol camen ) Sl iy SIS g0, VY
Sloe Oliis JalSS olsee wad 50 pan Jlw YV G Y-
Demirjian i, dalre © 4o b S8 50 58 asu
XN RS S FRNORI E CE S S RS SRR
S e g0 58 s s gla (s Gl il e
poe ol Op (@YL (Shaa ups ads ssalie
(V) wd swn MRl 5 Judie a5 ol G

s &'y method modified Demirjian a5,


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

FE-O0 1) o)lo 1F 0,90 :\VAY by g jm b /ol ! 05 (& jilads alxo

ol wiss JolSS 5 gl dalye 5o S Judie o g
€ Sldlbe jo ooses 5 ol sy llas g L]
o S Sh YL dalse 5o pse slaslse
sy gohbiae golel @l wols L8 O plSita
wld S o S da s s b ol el (Sas ol said
Gals gollas ool JolSS pod lal Lo Lajlge
09 5954 oo Glaa MRSl (le) S L Lol il
Apduad sy golalbiae bl ol cgaas Jalye
Sracs g0 slglans JLolSS o gle pon ;0 pdine olgidug
5 9sd alaal 5o Demirjian 5 e s K sleds,
o dlgidny Cpiaaa o ed 4wl Demirjian (i, U
curan Gl la dgad 5 a9 YL L el uluad o el
2B @ 65 o IS Gl B sd Ol 65 S5

Refrences

1. Sahlstrand P, Lith A, Hakeberg M, Norén JG.
Timing of mineralization of homologues permanent
teeth—an evaluation of the dental maturation in

panoramic radiographs. Swed Dent J. 2013;37(3):111-9.

2 . Marczynska M, Marczynski R, Chatas R. Molar-
Incisor Hypomineralization (MIH)—current knowledge
and proposal for therapeutic options. Journal of Pre-
Clinical and Clinical Research.1(10):122-6.

3. Moorrees CF, Fanning EA, Hunt Jr EE. Age
variation of formation stages for ten permanent teeth.

Journal of dental research. 1963;42(6):1490-502.

4 . Demirjian A, Goldstein H, Tanner J. A new system

of dental age assessment. Human biology. 1973:211-27.

5. Koshy S, Tandon S. Dental age assessment: the
applicability of Demirjian's method in south Indian
children. Forensic science international. 1998;94(1):73-
85.

Cr 359058 sebie 4 ¥V Jlu Ho «S lee sang aalliss
poee 5 pos Olee la (lis LS 4 e b Sl
s S alasl Demirjian iy, o b daoaie 5 L3S0
Oblan Saelysily (PISsly YAV slass gy ws
Bl Blad 5 o ool pan Jle YY B Y gl oS
9w s s S O pse g psd Dlse e Olos
s sass (S uia 99 58 59 S8 g0 58 G Gaiaeed
sla glas Gamalialliee 5w On w8 il
99 ) JolSS 5 Gl O e saaliie g 5 aga Sl
o9 (e dadl gedald lse 4 gl 1 glas
(YE) oS Ll 5o gl oS gl 5 S
Sl pula dalllae 5o aS (pl G da B s S s
da yo 50 € Juaie ags slaslse G golbias g L]

slaslse Hu Lol wds swsn wailials 1,8 g 8YL LIS

6 . Demirjian A, Goldstein H. New systems for dental
maturity based on seven and four teeth. Annals of
human biology. 1976;3(5):411-21.

7 . Mirbeigi S, Safaee A, Haghani J, Azimi N.
Assessment of correlation between chronological age
and estimated dental age by modified Demirjian metho.
Journal of Oral Health and Oral Epidemiology.
2017;6(1).

.8 JAVADINEZHAD S, GHODOUSI A,
BAHARLOUEI M. ACCURACY OF AGE
ESTIMATION FROM ORTHOPANTOMOGRAPH
USING DEMIRJIAN'S METHOD. (2008): 137-142

.9 Akhlaghi M, Basiri N, Ghiaee M, Amin Tavakoli M.
Correlation between chronological age and
developmental status of third molars (A radiographic
evaluation). Shahid Beheshti University Dental Journal.
2008 Dec 15;26(3):217-24.


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html

[ Downloaded from jiapd.ir on 2026-01-29 ]

[ DOI: 10.29252/ijpd.14.1.55 ]

10. Ezoddini Ardakani F, Navab Aazam A, Bashardoost
N, Mansoorian H, Ahmadieh MH, Sadat Hosseni SA.
Correlation between chronological, skeletal, and dental
age on panoramic radiography in patients referred to
Yazd dental clinics on 2004-05. Shahid Beheshti
University Dental Journal. 2007 Mar 15;24(4):474-84.

.11 Hedayati Z, Vafaei MA, Heidari S. Relationship
between Chronological, Dental and Skeletal Ages
Among 7 to 13 year Old Children. Journal of Dentistry,
Shiraz University of Medical Sciences. 2009;10(1):51-
9.

12 . Monirifard M, Yaraghi N, Vali A, Vali A, Vali A.
Radiographic assessment of third molars development
and it's relation to dental and chronological age in an
Iranian population. Dental research journal.
2015;12(1):64.

13 . Mohammed RB, Koganti R, Kalyan SV,
Tircouveluri S, Singh JR, Srinivasulu E. Digital
radiographic evaluation of mandibular third molar for
age estimation in young adults and adolescents of South
Indian population using modified Demirjian's method.
Journal of forensic dental sciences. 2014;6(3):191.

14 . Frucht S, Schnegelsberg C, Schulte-Ménting J,
Rose E ,Jonas I. Dental Age in Southwest Germany A
Radiographic Study. Journal of Orofacial
Orthopedics/Fortschritte der Kieferorthopadie.
2000;61(5):318-29.

15 . Tostrup IM, Skinnes KR. Methods used on the
mandibular third molar to estimate age on adolescent
asylum seekers in Norway: UiT Norges arktiske
universitet; 2015.

16 . Olze A, Bilang D, Schmidt S, Wernecke K-D,
Geserick G, Schmeling A. Validation of common
classification systems for assessing the mineralization of
third molars. International journal of legal medicine.
2005;119(1):22-6.

" Ol 9 (bl o 1)U cpguw g pg0 Yoo Selgad sl lwis JolbsS (e Sglds (omwy y

17 . Priyadarshini C, Puranik MP, Uma S. Dental Age
Estimation Methods: A Review. Int J Adv Health Sci.
2015;1(12):19-25.

18 . Bagherian A, Sadeghi M. Assessment of dental
maturity of children aged 3.5 to 13.5 years using the
Demirjian method in an Iranian population. Journal of
oral Science. 2011;53(1):37-42.

19 . Rai B, Kaur J, Jafarzadeh H. Dental age estimation
from the developmental stage of the third molars in
Iranian population. Journal of forensic and legal
medicine. 2010

20 . Darji JA, Govekar G, Kalele S, Hariyani H. Age
estimation from third molar development a radiological
study. 2011.

21 . Solari AC, Abramovitch K. The accuracy and
precision of third molar development as an indicator of
chronological age in Hispanics. Journal of Forensic
Science. 2001;47(3):531-5.

22 . Sarnat H, Kaffe I, Porat J, Amir E. Developmental
stages of the third molar in Israeli children. Pediatric
dentistry. 2003;25(4):373-7.

23 . Arany S, lino M, Yoshioka N. Radiographic survey
of third molar development in relation to chronological
age among Japanese juveniles. Journal of Forensic
Science. 2004;49(3):JFS2003372-5.

24 . Lee S-S, Byun Y-S, Park MJ, Choi J-H, Yoon C-L,
Shin K-J. The chronology of second and third molar
development in Koreans and its application to forensic
age estimation. International journal of legal medicine.
2010;124(6):659-65.


http://dx.doi.org/10.29252/ijpd.14.1.55
http://jiapd.ir/article-1-205-fa.html
http://www.tcpdf.org

