(N Jloi ]y 550 Saegill Jolgs (B gt (o

craly S8 g (sl (13

sv0s oo

\ . s Y “ LN N w
SyaE Saddigy yiSs < 2958 ALy )be yiSa

R
(S s wiile cwlbidon] lasway b Wl o Joaie Jie glis SHag tdedde
5 B dalT (Lo S (5Ll s Gmal dalllas Gl 51 Bad 0t ol pen e 5 s S (5
s onl Jle (Suig o Sy o 3 s

Saelo il S5l N (et — a5 5 palle aalllas cpl 5o tRg) g S0
SSa ) S0l g e A 5 WL Glug, Jie s boag S su o Jle Yo Y ulal
oun bopges oo wsld () pus Hlee @ i p s Hlse Bl geasly
Aae pase @ pugely (olal Wl B s Hlse a5 iy dlals (W) Jusie
(JsS) Juaie Slhad @l 5 Gugely Al G sl o (B8 cud) o g
5350 \V/0 43 SPSS (g,Lel i3l 5 tetest ¢ se3T b Lasals s (g nSo 51l
Cogea (O el 5 SSKB Ll ) (S8 lbT (o= +/+0) @88 515 alas
Sl dhals sae 5ol dalas (o 4a® sud oIl g ala Cul s Jaa Sl aed S
30 S delie o g Hlge (o g Canid (s S OBy 4bB b SSE 06
Ol 08 9 420 WYY/A LI Silghe ddags oS Lo JB S wyl) b gie a8l
L gie (p value = +/5F) 550 Hlofme BIA) 4 wol cusds a0 VYY/O sl
M/FY 5 8l G, 898 58 sy can 5o B8 cans 5 WT G Ll
09 @ Sras a5 cJAY 5 da 0 VA/AD YV/YA Gigh s S 50 5 V/YY 5 da 0 AF/FY
a0 VAIYO XYV diigh 058 Lo s VYT o AF/N < 4/YF <L iy, o8
BSespvalue < /N L < /AY

@ Sohy ¢l psh sl SSE BK caws 5 B T Gblg) tg el
Gigs 0508 5o W wuly 5 B8 s Slhe s Juaie Jie Gl (Sig
e S wyly el B85 @b Gy, seS oo W 4yl 5 5E,5
3 G AT (gllgd Gaanl b ey o SIS o (3 2K SIS SuigS o Sh
sy Ol Sl Yoo Syl (SISl 5 soliial b 5K o
S St 1 omly Jie Ol pdu s

Saoly g3l (818 gaal,y B35 0 a5l g0 Glasa ta0lg uls

\WAY (age & oylact A 0 90 ((lgdesl (oSud ja(ylada casiily dlae

9 Kb 0las ($iglgualy 09,8 (panass laws
(a,l.r_ olKisls (K 30l 0aisls w0

(J9game @g0) Ol cOlgeol Olgiol (K5
mriyya 87@yahoo.com

WSpgo 9 S0l Siglgaly e S obokul
RES PR | A‘)T oKisls S ol s asLiils

Oyl Olgol (WKl g5

Alme s 4 VNV &6 5o e ol
3 9 ol C)Lol aY/f/\0 éﬂ)lj 0 wdaw)
ROV PWK SRV RS J7VA &b

Olgduo| é&};oh\io [RCHA KT
80+ G OFY (£) :\VaY

oYY



Mot 9 (29 al ale s

A p plee b3 (B a1 JligS gl )
PRI o candas Judio Slios 4 wlos b g ogal,

po 3 p9> Jge SOl (6gme blad aygly Ly agly ¥
P99 p9d Joe slaglid (Jobo yome (W alewgs 5 ol
Py 5 P9 Ngo Slaplud Job ypme bl Cundty pou
adyy B 5 Jhghsl aw by I &5 cud las
[A]5,35

Ss 4 g les b3 5 alwgey ] aly ¥
[l sy o Jgo s Jobo ysmo 5 Jio

P oo (MO (2)sh Jaeg sy (slad 1B Cuns ¥
Hgos) slad oyl Cunday jolaion o @gd e iy
oVl g Jgl oo op qulS galali (VL I &S las
o9y (M8 A Bl 0,08 0 9> Jge (Jbje canls sl
o8 A U ped Joo iy Jlwsd (galols 4 0aly bl
A 298 e 5 pS0jlul o Yoo (> 558 4 S wgel

Seolygily (81,590l V] Ken o Hattab (gaslllas )
85 )8 (yp 290 JW VVA s bawgie b sl WYY
dyy JolSS Gliee colagy aw (> gl adllbas (pl )
e JWsS sy 5 Jses sy slad (s Jwwdgize (o)

YOU Y L dield > Slel VOV {Y]Tasi gaslllas j»
025 ey Poo I bled AB)S HIE (wyp 3y9e Sl
U pgd oo s Jlwwd (o alold @b Jwndgn jo
wslj eJuiie 3l g waely Jsb g g ugely (oS
A8 oy S5 wgly 9 duie b gl cugely olos
0 Jbuswd 81,5 el (59, a5 [V+ JUthman gasllles )
S gopn 8 gadlas e A d)S Cpgo e
V3l Gl dtieg 09,5 )3 pow Jae (O3 sl (g, sLad
S by aly g o9 FeS Al gy 095 I el ¥ U
Al (blgs by Lis atags 09,5 p 1y (glas > A=Ve iol58l
Olysar pow oo olid glab elenar LS 5 L
A gy powr e (Sid (295 il St (2 e

£Y 5 W ]Kea 5 Niedzielska  gaslllo o
dg 4B)S L8 byl djee Jle Ve (b aSis)len
15516 d L] 05 s o) S 5 Sinslygily LS 520),

O gly pgw Joo N ose 4 Jaeg iy (glad Cuns

oYY

Jepsin Jie 0lass (Kaigs ezl

oMo
2 giagy Sl ol & canl pxe cpl @ Gl Siays
el Cunsd b pasidie Sloj 0)93 S > SN g
9 ol b olSap ol &S (Sp oMie 5l (S5l o
P Sl g Jae plid (S a9 4
e S5l bulpd Clody pgw Yoo (Siied 555lss]
ol @S pas g JlNd (b (SBujen) 4 e
V25 o0 (o)
O3 el pgws Jgo 163 4 bgsye ay Suags JS ZAA
5 JolSS oy ey JSS wudge (JSS wojluil o s
Hoo G5 Glagy oloj &5 o sl goiie Sag) yre
ol g Conl Oglite o (o (2P JB ©)g0h pow
sy il so apils 51 igls olo § 1Y LT )3 ol
)81 Cud (Ko Ve powr Yoo lag) sl (g bawgie
LVl o ol S YO U ylylews 5l (o0l 45 ¢ g,
O pow g (Sling b basiye Mo (S 90
R dlize Sigdgl glasnld b Sui ol el
[V D9 olyon ... g ComS wuig)S (5 03l (Shwgy
Sl o Sy paw e (IO gy pie b (Sl
Caosbl iyl goygSal woly sly Gl cnl 15 canl oo
Wi > (S glad pas cleay paw oo (S (Sukes
LBy g S e (Jlnd Glagy g Sl L3,
oo Eobr g aties > g ojlal (Il JaS (g39es
sl )lsle (35 ey [Vl o 3] pows oo
w2 (2B bl gy oYondie 85 48l) gilienS s alas
dae Jlail Joo (g2 g dien (Saigs slaygSh cj>
ALl 59588 el SN JlogS 5> psle 5 (315 20050
[Flewl S50 Jutio G JS5 59y ©Mae ol
SISy 3y » Bl s > Logas s gpSojl
3 Pk (B 5> 2l ) s pd Sl Sl
Sozel BB (slassl; (sl g ySojluil Lol .aibl o (63508 A
2 Bad 6ol Llgy pols gadllas > 1V [0 ]
55 gls g b agly Wl gl IS s b gadllas
Jyo (Siagg Jozol pr p3e Seogill (sloysls iy
D () Py

VY Gags # o ladi A o 99 (yledunl (Subiachiie ousuiils dlas



Mot 9 (29 Al ale s

plml gl (18 bl 53 (gar @ drgi b (b k) Sad
e b g 48,5 )5 ol ) cawlio yoboty jlo o(B)S023),
A a5 ollas (ogebay (S 923y (5l g (0 Ve brolad

sblyy oS B 0wl gg) b S, (sl
5 s peSoglal (V K) W 4 by o JlosS

Go Il 55 ¢ (IB)Lis (@) &4 (5L 813 (5 paSo 3lasl o g3 ) Jsih
B a9 (angle

w5l Bt Bl A 5> (g Syl (B1Sl)
Cani 5 bloy ol gadlas 0 Ll {IV]cwl (g3g0s
Nley bwy 3B Caws ddbl p lad (650l
wodld s A (6,503l Digora (Soredex, Finland)
15 Fatalio jopasie Jpiz
paatie g dn ol G (35 sla S, jl dae 0
bwgi o inter observer reliability ‘s cus (g59lsdl,
intra observer reliability -y cus Sosalin yasus 395
Sodnlie o (gly (Siued oy &5 Wb LS5 Ioaoe
1 cdal Candds T = <V (59dqndly Lamasia (gl g T = +/AY
Hos g 4355 cly Sosalie lawg odel Cunsas @l
A oalil (g bl
t o90)] sty Cand g 4l A adllas oyl
(version 11.5, VV/& 45w SPSS (g)lel Jl38le 5 )5 Jtume
Ciygo > (e N3, duwlde SPSS Inc., Chicago, IL)
5 okl b a3 cd)F Sy (SeSE LT gyl e
Cuoddy S8 mli ¢ iy (galads 5 oads d)luliwl 5 pls Jolis
S8l Glag) b (Sag Sledlbl ol dlwgar Coleg >
A 03y sl

\WAY (age & oylact A 0 90 ((lgdesl (oSud ja(ylada casiily dlae

Jepsin Jie 0lass (Kaigs ezl

Ol (gygme blod sl 9 Judio g pgw Jge (00
)9S Clgisa |y pow Joe (> 4 Cui pgd Yoo
ol &g 08 ol (KBl gy b Sk om sy
2586 S plysa Wl W aly &S Sy doxs
ozl Spolygily (81)S g0y 5l odlatwl b (Slais yosd
g
Bl (S35 (sblgs s pole sadlllas plosl | Bun
9 Al i a9 4Bl (flag) 09)5 > PB Cumd 9 L
b olgiee bl 45 00 (asetio b 35 ,S0uS b ol auglio
Vel ol Sesligly BlSesly S il caws
x5 ol b el g je it pgw g s b Al
s Joo (odng) Cundy (358 Cumd g 0ad 3L (bl

W gy g dlge
Saelygily (sloadialS ( ov = duogi o hie gadlas cpl )
e om0 (Bl e Opgea Jlew VY-

RS P By ogad S e Sy 4 oniS anlye all Yoo ¥

A L sl ol 5,8 Ol WAL 5 AWM ol L
aigs JoSilasje Jas s diged YA Ll adllae 3)lg 390
i 550 o stess oS el o> JoSilyse e o)
9 Ml SpS 423 00 jlg S 42> jho jlpgw 5 ped oo
W O lag) pe &S D90 WS SlUd 4 iy
9 [V Jesiag aos olgs 5 g MelS” pguoty olsi il o
D0 ol bl (igy pow Jao 3 b diges A

Sbs &l sy gady pae Wle (LYD& 2)50 VY
2 lew Sl g (oo e S99 cugaly (i AL i
N3 umo b ol (S50, adds 4w loj
Sl (e & Jygop JWjls de o (S ) auily
i g Al glie ;5 o b G S ogely b g Yoo
3 g 0 i)l lopd & Ghlew g G Cud
L Bl dslllas

Sl ol g Sy, o
okd jl ookl b (CranexD, Soredex, Tuusula, Finland)
apd eSS S lawg (Kodak, Rochester, NY, USA)

oYY



Mot 9 (29 al ale s

OMBI 35 Bl gy Jie s b Syl B
(p value = +/YAR) 555 I3 jxo

2 Coly G 3 g5 aly bwgie il mls
WWY/D &l gy 09,5 10 g d>pd VYY/ALY aiags 09)5
Dg (p value = «/VAS) as s

» Jus sl oSile o o ol St t 0]
D) dxans 09,5 b b me BMS] Al g, (slalid
OSSke Jlio jgboas cdds sl auslie ol 53 Llgj ol (sl
3 5 4 ASIEY aidl iug) 09,5 1 culy Caono W agl;
Llg; ylw g (p value < +/+ V) do)d V+/AD aiags 09,5
G me OS] sy oS ol 0kl ¥ g ) (slaJods 5o

ool iy

Jepsin Jie 0lass (Kaigs ezl

Lady
o Cuouw ool Cundts JoS agly (o3l ke
S Srpoh Gl 352y (Niuwan a3 09)5 > Cwil) 9
D AYY/AY £ AV Canly o jd @l cpl lawgio
Joda) 4> WY/ADA £ +/2+) Co Cuoms 0 9 (V Joo)
Oe &S D sl S oly a5l il guSejll (Y
ol b Sealygily (813 0 o g Cunly Cuoww W3S a4l
P = IFF) 258y xe MBI JoXilgs e atapns Jas

(value
Conl) Caoww j3 4Bl (o) 09)5 5> Jig gl (Sles
WV E IV (o Caows 30 9 (V Jodo) do > WWY/D £ +/AY

P e g Cunly Cuomw JWsS asgly o i (6uS05lul 4y

43§l:auf.lfi)‘gsC\é@.}agﬁ‘géJdC_\.u.nlJc.m.‘.qu‘}llSMgdlﬂlgﬁjlﬁe‘miggl‘gjoﬁg‘uw&.\ CEES

A RETY) waes
db’di‘}:&;[& S 1as JBlas shre Bl o0l £ 10 Sbo Jilas  SSTas Falue e
P1
\YY/D (+/AY) (\)+ < \Y¥/D) (WYY/A-Y £ -/AYY) (M)+ YY) I8 cusly JUisS 443
ASIEY (A-0) (V¥ 1) (V+/AD £ 1+ /¥Y) (@) <) <efeed oy Wl a3
WIEY (55Y) (¥ < YA) (VVFA £ /-Y) (¥ ¥2) <efeny sl by gl
VIYE (-1Y¥) () VI¥) (-JAY £ -1\A) (-IFF NIY-) <ol ool 0 g
WA/BR (+/vY) (\WF VA (\WY/Ad £ /a-)) (30 < V\V/0) IVAS oo Jbiss sl
AR VAR (V¥ VY- (VV/YO £V /YY) (d+ <a¥) <eofee o Wl agl;
a/ys (v/54) (Feve) (YYIVA £ 11 /59) (0¥ <ofeey co by alj
VYY (\WHA) (v Vo) (+/AY £ +/\A) (MY < /xY) <efeed o 3B cans
Sasds Al oudd uylilical g ala sl pb Y Jgua
od Culps s 3 yluibiw! Cul o goess)

<[+50 J¥5- X1 Conly o W agl;

—/-0Y —+/YA- Xy cnly s by agl;

YIVAD -Ivov Caly o I Capus

RV I Xacer o Wl ayl;

ofevy VAR Xsoa Cow W ayl;

<I¥YO o[58y X o Cuow B s

—\V/-\Y ol sue

oYo

VY Gags # o ladi A o 99 (yledunl (Subiachiie ousuiils dlas



Mt g 29 ol ale s

sl gy ol Al abais oyl 3l S ST W] e Candy &by
(ol

Cuol 00 agl ¥ Jodo 0 &S pbb olps &y g b s
Wl argl3) 3)lge saon 5T @l ol Gibo o widsi 5 Jgod
W91 (63503101 BB (Camly 5 o Caons 13 3B Cans g s
G Cuow Jas 10> 93 o 315 g0ly 1 a8 cawl xe
85 JBYT ooy 3 Llgs iyl yodn cunl,

Y1 = —17.02 + 0.088(x,) + 0.077(xs) + 0.325(x¢)
+0.065(x1) — 0.053(x,) + 3.71(x3)

oy b Ly dolee 5l odel canday dae s
Mo ST ead jasule (Sl gy b (Siigd g oddd duslde
By aBl gy s g Ghp bl ) jeS dlol
b (295 e Aidg > 92 b (el I S5

diged YO | dgd o sdalie ¥ Jod> > a5 )b len
Cusl (ool ool b (255 Sy )90 YO 2 Bl (i)
Fomaed g g dopd Ve a8l lag) 09)5 (e 083 &S
O CB (uy Md (295 il 3)90 YV 2 cting diges VY
odnlie (sladiges jl doyd Voo Dy duoyd Voo dlagS 09,5
LS gdnddb ey 4 0d

caly 2939 Jae I unly Cuow pd ks (ST asbl )
A oolaiwl Y2 1l 9 0 Jods

Jesin Jie 0lass (Kaigs Jlazsl

Cawly Coows 1y a9l uSlo a5 0l LS o £ y90)]
5 Wl ayly (Sl g atind 09,5 13 (Sl sixe ysbar G g
09,5 2 Sisne yobd co g Gy G P o
() Jgi2) o9 Foie 48l (i)

&b o d)luilinl g pbB culyps l eslaiwl b asldl )
OSle g8 oS0 ol Cunddy 09 oS po (SSi
09)5 & by sl Cusl 09)S o lp SSE 45,
09)5 CufS yo 93 (pSle WS (0 b Al ) 51, aties
(Y Jos) ol

Ol dbadh (uaad ¥ J gua

89,5 CuiS 0 895
\vss wigg
EAIARIN &8l s,

oo 00 35l ol Jgio > 3llae 18 (p 5S)

oIS SSE (ppe ol 01 SSE (g g0
S ol Gl 3 b cplply wib e co cuow W 4yl
i Jio o> (s Cuows 93 2 3 o5 Syl (S50,
ol Cands i (gdbal w0g)S S ye j edliul b

4’ gd¢) sectioning point = %(1.766 —2.408) = —0.321

SHL Gl gy b (S8 (el &80 @alis ¥ Jgua

Qo> L wRo “9; ) 8w dun i 89,5
—a w8l g,
¥ . Yo Bl i,
Sl
¥y ¥y wig
Yoo \ 4Bl g,
oy
Yoo Yoo s
CAM|JCA.AM.S::S§J&UAJ|LM|3‘=\B%|J¢.O Jos
PACe) pov LRV Kt vV Y SO0} pre o
RYRYIN IEYY X1 (Culy Coon) W 4405
=/ EAL X2( Cunly Cuoww) L a4l
¥/-¥Y Atat X3( canly Cuowws) 3B o
—-\V./av ol dae
of-vy -IvYY X1 co o Wl ayl;
[N <Yy X2 G Caomo by 44l
¥IAAY NINY4 X3 o> Coow ﬁlf o
-V\/YEs coldae

\WAY (age & oylact A 0 90 (lgdesl (oSud ja(ylada casiily dlae

o¥s



Mt g 29 ol ale s

G 5 Wl 5 by JU5sS (slodygly s B | adlllas
=V e a5 e )> Sslygily (S 93)) go) SE
Do I sl sl S s i i Jlo V-
15 plogl oo Jleis

iz 035 5 JUs sl bogie b calla
2 g da)d WYY/D aBly ying) 09,5 ;3 g 4>y VYY/ALY
WWV/AS axags 09,5 5 V- [Uthman (gadlas jo o5 Jbs
sadlas > 5 ax > VWF/D ail isgy 05)5 )0 5 4>
2 gy WYNY aiags 09,5 0 [V] Ko 4 Hattab
2 [V]Tsai gadllas j> g as > VYWe/+A a8l ing)y 09)5
Welfe &bl gy 09,5 )3 g 4,0 We/¥F atips 09,5
g yols cadllas 1 hwgio polie ol 45 Kol Cowddy dnyd
bl oy S35 Hlaws [V X V] LS Oldlas
256 oS powr Yo (phng) Cundg dom 3 Xidgs I gine
Jgo oI55 hagy w8t cos JioS agly s gl5 )
slp colie Seagll jo16 Sy 3,5 o )5 pow

Wl gy 095 Cwsly o >l 4l hawgie
ol bwgio g 09 dn)d YV/FA &iags 09,5 )0 9 4 )0 VV/FY
09)5 ) 5 42> WVF 4Bl hag) 09,5 )0 o Caoww )3 Ay
09)5 3 Ssine yob & Ly dlj 45 39y x> VV/V aiies
Wb Ve BBl g g St 4Bl lag) 09)5 I wiie
Vo a8 Spgorpds b b aly ol Gl om sl
adlas 3 S Jeyd 09 Sole aies 0g)S > wr)
09,5 )0 5 430 VO/AY aBly isgy 05,5 > [V+]Uthman
09,5 ;> [V]Hattab cadllas > g dgy dxyd> YO/VA aiips
Ol 430 VP/AY aians 09,5 40 g x> SV Al s,
09,5 83 oy 4 yd Vo M) cldllas pl oled j> &S ons
Camdg | Jie 65 Llagy o9 & il 5l g e 01
Ol ORI a0 Ve ey Mo i B Cumdg @ 8]
slio )98 agly pl Ll dlate atins 09)5 )3 445
el g Jgo (I Cunidg (Smiie Sl

Wl Glagy 0955 Cusly S )3 Wl apgly lawgie
2 gly cpl g 09 do ) Ve/AD altags 09,5 10 g a0 AF/FY

oYY

Jesin Jie 0lass (Kaigs Jlazsl

dwlre by g £ Jo I edlawl L
Jols sac 5 sectioning = %(1.516— 1.982) = —0.233
Y2 = —10.697 + 0.088(x;) — 0.03(x;) + 4.047(x3) &b j
O s b (o8 dlbil g pls olps Jouo Sl ool )
55 0g i gebai ) 5o alols e 5145 05 aunlio
Wl Glg) G e Uy gl 5S)n ST iy
Dy 3B

U 4 (s £ J s

0955 CuiSyp 098
—V/AAY wtig
VoNs 4l iy,

O cpl A (265 i 3)90 YT o Bl (iag) 390 VY
S g Aoy Ver Al ingy 09)5 Cpusd CEY &S Cawl e
O CAY Ly M 065 e dians )90 VY dlags D90 VF

Doy hoyd AV/Y diag 09,5
Al asly 33 Jae D Co Cuonws p Ladd (ST ol

dwle iy gdet VO o 5l edlatel L
>ie g sectioning point = - (1.523 — 1.970) = —0.2235

A duglio iy sdai by &l 5l ol
Y = —11.366 + 0.072(x;) + 0.016(x,) + 4.882(x3)

Ol dbalh (uaal Y Jgua

29,5 Cu3S o 8955
-V/Ay- g
Vavy il e,

Ogy dged XY 5l g olud g dtags gonay Ll
oSl dne ol cpl 505 65 iy 3y90 FF o aidly
s VY ) g e 8y iy sy o B

--59{ M)JR\C/\ AA.CLQHO9)§

VFAY Gags £ o ladi A 099 «yledunl (Subijachiie ousuiils dlae



Mot 9 (29 Al ale s

FUN[1298 PRINRLY oy AL‘.O.Q‘) S’Lolf 05; » 9 <[AA
9 VYV al i, Mals’ 09,5 ;3 Cum (pl [V+ JUthman
Pl a8 plo @l g JAVABL g, des 095,
gy Jlol sl e e VIO JBlas Jgeg ) slad
Gl S5l S aians 09,5 10 3B s WGl dopd Voo
ol wls alis bld cpl 5o )85 clalllas s
lio HeSl Cans opl dwye iy cplply Al
Adbe 255 sl
g CwS (Job gadlas S 0 &S )5 o sl
5 03d Spslaen Jlo V= 0 lilen Seolygily (315000l
e 3 955 Sl B s 5 JlsS Lo AT (el
5 oxd LS5 ond ol clasuSojlul S YO 55 auoee
235 dunlio mo b gl

S 5 4ot

FE Cans g by ddl (gbly; ol gadlas ls 4 a5 L
Jie o (S psidn Car (29t slhodlS SSE
A 09,50 Ly dgly 5 P Connd (e it Jndie
alj Casl 555 Al gy 0g) 3 Wl aygly 5 55,5
o (295 oA SSE (Sl 29y o> JWS
ookl b 3B cons g Ly dal] (gblg5 s b dusy o Hlaiey
gy Camdy Olgie (S Ve )y Seolygily (85500,
25 @S b oml Jis gl

References

Jepsin Jie 0lass (Kaigs ezl

09,5 » Wl agly gibiiae sob 4 &5 35 a2 AFN)
s Niedzielska (gadlllaoys Cunl Jote a8l g,
2 9420 MO Bl () 09)5 53 agly cpl [V Sen
yob cadllan gl b 4S.5g; as )3 SEIV wiigs MelS o5,5

B Jie (s gy sawan b cos Wl agly osn
2ol GBS B g s ol gy b plojer 050
B ve a8 b il Wl )y gy e bl ymald g
S5 agls 90 ko g W cllgs ams o LS ialel asy> VY
9> Jgo > ok e o gl S & atn o
O o R S
b pgd> Jgo Jsbo yome stugly & gl 1 gl St
Hgo Cundg e b plojer b ol Jodie e
Ol W sgls g (mnlS by aygly o] A SmlB g pow
b

WL gy 09)5 ) Cunly Cuow 3 JE Cons bawgle
G Cuow jd Comd (pl g +/AY diigd 09,5 > o V/VY
Q&S Dy JAY atags 09,5 ;0 9 VYY Al gy 09,50
@ a2 bl Soke a8l gy 09,5 5> oldsixe y5b
9 w3 e QUi 1) Jgeg sy (sbad e o cpl iy
D)5 o (S 4 e sy K clad pus

09,5 Cums pl [V]))Kea 5 Hattab (sadlas o
adlas j> g9 g +/VA &g 09)S 3 g V& Al iy,
Cans (pl &8l gy 09,5 0 [VV ], Ker g Niedzielska

1. Hattab FN, Alhaija ES. Radiographic evaluation of mandibular third molar eruption space. Oral Surg Oral Med Oral

Pathol Oral Radiol Endod 1999; 88(3): 285-91.

2. Obiechina AE, Arotiba JT, Fasola AO. Third molar impaction; evaluation of the symptoms and pattern of impaction
of mandibular third molar teeth in Nigerians. Odontostomatol Trop 2001; 24(93): 22-5.
3. Tsai HH. Factors associated with mandibular third molar eruption and impaction. J Clin Pediatr Dent 2005; 30(2):

109-13.

4. Xie QF, Ainamo A. Correlation of gonial angle size with cortical thickness, height of the mandibular residual body,
and duration of edentulism. J Prosthet Dent 2004; 91(5): 477-82.
5. Langland OE, Langlais RP, Preece JW. Principles of Dental Imaging. 2second ed. Baltimore: Lippincott Williams &

Wilkins 2002: 201-14.

6. Mattila K. Altonen M. Haavikko K. Determination of gonial angle from the orthopantomogram. Angle Orthod 1977;

47(2): 107-110.

7. Hattab FN. Positional changes and eruption of impacted mandibular third molars in young adults. A radiographic 4-
year follow-up study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1997; 84(6): 604-608.
8. Ganss C. Hochban W, Kielbassa AM, Umstadt HE. Prognosis of third molar eruption. Oral Surg Oral Med Oral

Pathol 1993; 76(6): 688-693.

\WAY (age & oylact A 0 90 ((lgdesl (oSud ja(ylada casiily dlae

OYA



9. Altonen M. Haavikko K. Mattilda K. Developmental position of lower third molar in relation to gonial angel and
lower second molar. Angel Orthod 1977; 47(4): 249-25.

10. Uthman AT. Retromolar space analysis in relation to selected linear and angular measurement for an Iraqi sample.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2007; 104(4): 76-82.

11. Niedzielska IA, Drugacz J, Kus N, Kreska J. Panoramic radiographic predictors of mandibular third molar eruption.
Oral Surg Oral Med Oral Pathol Oral Radiol Oral Endod 2006; 102(2): 154-8.

12. White SC, Pharoach MJ. Oral Radiology: Principles and Interpretation. 6thed. St Louis: Mosby, 2008: 179-81.

o¥a \WAY (paga & o ladd A 0 9o (Gldal (S olada susdinly dlae



Evaluation of some anatomic factors effective in possible impaction of
mandibular third molars

Mariyya Panahi borojeni*, Rooshanak Ghafari

Abstract

Introduction: Mandibular third molar impaction can sometimes be associated with pathological
phenomena such as caries, pericoronitis and cystic lesions. The aim of this study was determination
of some anatomic factors, including gonial, alpha and beta angles and Ganss ratio for predicting
mandibular third molar impaction.

Material and methods: In this cross-sectional descriptive/analytical study, 98 panoramic
radiographs of patients, aged 20-30, were divided into two groups of erupted and mesioangularly
impacted third molars. Inclination of the third molar to the second molar (beta angle), third molar
angle to the base of the mandible (alpha angle), the distance between the most distal point of the
second molar to the anterior border of the ramus (Ganss ratio), and the angle between the posterior
border of the ramus and lower border of mandible (gonial angle) were recorded. Data were analyzed
by t-test using SPSS 11.5 (a=0.05).

Results: Means of gonial angles in the mesioangularly impacted and erupted groups were 122.8° and
122.5° respectively, with no significant differences (p value = 0.66). Means of beta and alpha
angles and Ganss ratios in the erupted group on the right side were 42.64°, 86.11° and 1.24 and
in the mesioangularly impacted group they were 21.48° 70.85° and 0.82. Means of beta and
alpha angles and Ganss ratio on the left side in the erupted group were 9.26° and 94.1° and 1.22
and in the impacted group they were 25.7° and 71.25° and 0.82 (p value < 0.001).

Conclusion: Alpha and beta angles and Ganss ratios were appropriate discriminative factors for
predicting impaction of mandibular third molars. The means of Ganss ratios and beta angle were
higher in the impacted group and the alpha angle was greater in the erupted group. Gonial angle
could not be a suitable discriminative factor for predicting the impaction of third molars. It appears
by determining alpha and beta angles and Ganss ratio on panoramic radiographs at 20 years of age it
is possible to predict eruption status of third molars.

Key words: Impacted tooth, Panoramic radiography, Third molar
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