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Article Type ~ ABSTRACT

Research Paper ~ Background and Objective: Knowledge of airway dimensions is important in the process of diagnosing
and planning the treatment of orthodontic patients. Therefore, this study was conducted with the aim of
performing cephalometric anlysis of airway dimensions in patients with different vertical jaw relations in
the specialized clinic of Babol Dental School.

Methods: This cross-sectional study was conducted on 150 lateral cephalometric radiographs taken from
patients aged 18 to 25 before orthodontic treatment. Based on the FMA angle and Jarabak index, the
patients were divided into three groups of 50 according to the vertical skeletal pattern. The width of the
upper (UP) and lower (LP) airways was measured in millimeters using McNamara's analysis. Moreover,
the width of the nasopharynx (PNS-UPW), oropharynx (U-MPW) and hypopharynx (V-LPW) was
recorded in millimeters and compared in three groups.

Findings: The studied population included 43 men and 107 women with a mean age of 20.39+2.50 years.
The results showed a significant relationship in the dimensions of the upper airway, nasopharynx, and
oropharynx between the vertical groups (p=0.001, p=0.001, and p=0.015, respectively). All these

Received: parameters in the Hyperdivergent group were significantly lower than the other two groups, and no

significant relationship was found between the Hypodivergent and Normodivergent groups. The mean

Nov 27t 2022 . . . o ) . .
. upper airway in Normodivergent group was 13.62+3.05. In addition, the dimensions of the lower airway
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and hypopharynx were not significantly different between the vertical groups.
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Conclusion: The results of the study showed that hyperdivergent patients have a narrower upper airway.
Accepted: However, lower airway dimensions are not affected by vertical growth pattern factors.

May 315t 2023 Keywords: Lateral Cephalometry, Airway, Vertical Dimensions of the Face.

Cite this article: Kabiri Z, Mirzaie M, Hajian-Tilaki K, Hajian-Tilaki A. Cephalometric Analysis of Airway Dimensions in
Patients with Different Vertical Jaw Relations. Journal of Babol University of Medical Sciences. 2024; 26: e38.

® Copyright © 2024 Babol University of Medical Sciences. Published by Babol University of Medical Sciences. This work is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://orcid.org/0000-0001-5240-4953
https://orcid.org/0000-0002-1125-7587
https://orcid.org/0000-0001-6830-1916
https://orcid.org/0000-0001-5438-2022
http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

Journal of

w.
Babol University of Medical Sciences J‘u" (,("' ¥ ”u‘y »

e-ISSN: 2251-7170  p-ISSN: 1561-4107

S il (I 59 By 5 b sl slowd 90 H19p slaol y Slart S poglliw (S 5

D ¥(PhD) (S15 sl 4l 02,5 (DS, MS) 21; 0 wize {1 (DDS) (5o 1,2

“4(DDS, MS) Sl plals 4,k

Ol o bl (K53 psle oS5 (g i s

Ol el (ol (K5 pole olRisly coMas 0.8ig s ¢ Sh63 lge Slisis 3 40 Y

ol o b (53, pole o5 cubligg oISl 55l g s ol 095 ¥

Olpl e bbbl (S5 pole ol ccods 0.y ¢ lad Cubliny g codlw Clduios 3550

S

Jo g4

Gun b adllas oyl W asb o coenl Plo wisgyl hlew oloyd (g3,a0ly g pastidd Lg)y )0 olsn Sl 25T 180 5 il
Rl (SB35 008l (paas SdlS 4 plye 53 (S Calisie IS )9 by b hlew )3 (2lsp slvol, bl S ptegllies ()
43)5 plogl

w5 Jlo V0 B A oy 1 (guiosi) oloys 5 i 45 Syioglier I (BS 18+ a5 (g5, 2 (b adlls o) o sbg, 5 Slgo
o (63908 Sl oSl olul p 2U 0+ il 69,5 4wy Jarabak index s FMA al; jolul » olhlew 45,5 sl o
02sE e A (6550318 e lee &g 4 Ll Ko LT 5l eolizul b (LP) Slisw 5 (UP) SBgs olsa slael, oye 5093,5
s g & pahe Sype ar 6y:Solul b 3 (V-LPW) (uSilesale 5 (U-MPW) 5569l (PNS-UPW) (55,630
235 duglie 09,5

Sl o g5 e b5l ol sl 0395 Jlo Yo /YAEY/D s 0uSleo b 035 585 VoY g 350 85 FY Jols adlllas 590 Cune sABY
Ol e (D= 108 5Pl 0) 5Pl i ) oo s Sy slnog 53 oS5 insgl 5 S it o 58 (algn o,
5 Hypodivergent o5 5o (e 5 33 )55 098 32 5l S (sylbiime ybo 4 Hyperdivergent g5 )5 oyl
sl 0399 WIEYEY/ -0 NOrmodivergent 5,5 ;5 JSlgd slsn ol (uSke A5 <l (o)l sxe bls,) NOormodivergent
B (JS )9 sbog)S (i 3 ol dine BT uS)lgpla 5 SLos lga ol sl oge 4

Ss olen ol slal Jlo ol b ossyls (65 )b SBgd Llga o, HYPErdivergent ey «8 b olis adlas gl 105 g8 doenii
e (53505 8y (595 (sl giS B 3L cos

a0 (3908 Sl ¢ lam ol (g yiegllaw Jd 1 g5 sWjlg

HWL| P
\EXAVAYA
He
YENYNY

‘o
VEYIY/Y -

ole abre 0S8 Gilie Sy bilsy b ohle > lse slaely slal Syptegllan bl (S Gl ale ( (S plab dl 08 (ol ple S ) 3Lk
EYANE YT . Ll Sy pale oSty

il gn bl (S o ke oIS VIRINFL D o)l 4y Glidos b 5 (SO 420 gl (S 1,85 4l UL ) o ites dlie ! ]
S Ol @byl s dlie J stee
dr.arefehajian@yahoo.com : 1, INFYYRNEA il is o5 8 o (S it aSCails ¢ b (S5 g5k oCils oy T


https://orcid.org/0000-0002-1125-7587
https://orcid.org/0000-0001-6830-1916
https://orcid.org/0000-0001-5240-4953
https://orcid.org/0000-0001-5438-2022
http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

Cephalometric Analysis of Airway Dimensions in Patients with Different Vertical .../ Z. Kabiri, et al Y

doddo

B 2l rlxe )l lo (V) cunl o plodl JlutidosliS Ay g9y p (kS ol 3 Slas e ;ST (ygely (SWllae ST am> >
(A 5> i8S a5 a8 o Wl g 5o 5 Dl 5 (S ] (JLdlosl)S s germe JolSS 5 05 ¢ alg ol o 3 (are 1S
Jelss dlox Sl lacdsy 5 cigie (o (IS5 daojs) (B9l 53 gl (V) widlipe (uidgiy] alblae wiojls (ilesy oy 5 5300l
Iy JladgulyS ksl JolS5 g aiy g 3905 dbm) (andis (663 3 5y ol e o S 4 o (V) sisb o SBgd olgn of) sl 0aiS dxitine
(1) 23 )l glatll o

Jolis Sl isw 58 wenis (LOWET Alrway= LA) Slss o (Upper Airway= UA) g jiso 95 4 olgi e |y (omils olSiwd
L (¥ 90) 258 s (eSS lae) (uS3)0550)Y 9 SS9yl (S50 Canund duw 4y Jgemo pobo 4y (SBod i g Cunl Lo 5 39y sU
(5) 2,85 3939 UA ol dga0 Cangs plim a4 0dlisl 3,90 (slaojly dice; 0 cpudie (w50 (6 k5 3851 g b o]

MRI ceod 05 5 onm gy 2l wilie cllllas )3 (V) culyn gl e il pre G50 clon ol (o9 3k s )
CBCT (s)loy pgai (A) sl 02 (315 GBg8 (algn ol (o sl Sl jd s (055036 5 255 ag slé e oupols (31,5 5095
J sim 9> Sl Mol (g teglans S5 5o pagead 42 )T (AR) 215 2Vl G 59> 5 4z Lol 35 eolital gyl ohlows y> pols Slaal gl 56
sladiaj ) 5 (V1) 2dlioe (loa (slaely (0055 5 L) lp ST B 5 38> olesel BB (239 Sl ol b S oo ) p 5 <L g Jlwlgsl S
(1)) sl dyio Tom o 2 proe (S0 K5 g 259000 (B ym g (o o Sl lulis

SBd S g yg >« 2lgn ol slaasl @Me gdg05 33y 59T L B3I ST )5 (V) 3,35 o 3B 2lgm o]y (230 2 o g Ao A3 55N
wibizes Jlwldasl S Gluogad 4 Mie hlon o (slon oly (S5elgdyge Hldl &S cunl oud Hlo alizes lalllas )bl (VW) Cawl dgpaiie
ol Ll o3, 5,155 1y ol s 5 (lgn oly sl 5 (3900 sy (5581 ey bly) (V59)Y) (S btamgs 51 (e (VF9)D) ol i
o CusBigo dloo I ppulien bawgs (6 pS0jlul Golite (sla gy 5 Ba)lms Sl o Lo p28L5 cpl Y3 51 (5 (YAGVR) Mt (oo )3 Al g 22
s oS e ol 51 (Y) 2k UA Gy ¢l o odlitnl (gdm dw g (sdm 93 slacSylo o) g4 5 331 i sl @ollad (63908 b (plow)

Sl e g S yroglis sl anllas ol 51 G ool &6l calises ISl Laidg) b olsloss 53 alom ol sbel b abaly j5 bl gl calise

Al M9 dm p> iz (SE L) b glilew 3 2lge slaol,

W g, g 3130

o+ 9, » |RIMUBABOL.HRI.LREC.1400.110 55 L b (Ssj pole olKiisly 5] 4t )3 cuoguai jl o (oabaio adlllae
& uidgh) ooy e 5 3l Lingy JolS s34 (g g s ) ol olld (slalis plos o Jlo Y0 6 WA gl (s tagllis JI 315303,
o] 3939 ( LB owidgiy) loyd g5y dilo a5 Sllow 05 ploul widges dxslpe bl (Sisi pole olRutily (Kb glaid 0aSisly wddgs,l s
205 Bl adlllas | jg005 5 CaunS Milon S3elgl bl syl g Al g I GBS Lyt ()l iy 9 SO 2l dile (& jgo

g 4 g (idg)] paasile o pj g (SN Gt S g b i dld NS Gl b 5 (Gd ©jg0 4 gl Sgllaw ples
J»cl.w u.vb O ).gl).g °9)§ dw yd L;lSv.’)ﬁ L:.’I” u»L.ol » (_ia.a.u})).’ f\?u‘ )l R ul)l.o.u Ju.))f ‘Dl}ul L‘buu.:).: ly S99y ¥ (HB '/\w) ul.u&:)jaﬁ L’ d.!‘..hc
o (1h @90 el L) Hyperdivergent 5 (Jboy o )se glis)l L) Normodivergent o (sbss oo ¢ls,l L) Hypodivergent
NS (sloog)S oy 7D lisebsl pdaw j3 g ZA 905l o b olem ol dlul )3 /Y 51 o3lul wlgs e 09,5 ya ,d ol B diges dlaw opl a3 ,S
» od Natural Health Position (NHP) cuxsy )3 oas ags s pieglliw J13 sla 31,590l s aalllas opl 53 (YY) 38 plolis JGS s
69y b3 (slaspSojlul )3 olKawd oleiS ) 5giSB ogMe a5 adlllas 3,1y b s Maximum intercuspation Ll s g colyl clls
ARAP WY NHP Candg jd &S (g pobal piomon g (6 poglaw palal ol CaaS b hlon .cd)5 1,8 Jlas de calisee (¢ pogllaw JIpd slo 31,5 g0l
1 Bl aalllas 5l sl

FMA w405 b olhlow 9 505 puads JIK5 59 5o 51 JESCl 09,5 aw 40 ohlow FMA wsl; olul 9 G ptoglliw (sla g pSojluil 51 yu

YA 5l i FMA w5 L olsl o Hypodivergent o4,8 ,s a5 Y 5l 28 FMA 445 L ol,31 g NOormodivergent og,5 s as,5 Y¥-YA

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

¥ OWSKed g (g ymS Ty /S Ciliseo K559 bailsy b lylows 13 (olsn (slioly dlal G pogllaw (b5

Lolyd (awyp pgd yadls olgie 4 Jarabak indeX s o5)5 o olhlew adS slp ogde @ (V) 28,5 1,5 Hyperdivergent oy5 ;> 4
095, /50 5l i o Hyperdivergent o5 , 75Y jl S o NOrmodivergent oy, s 7550 o5l 5 13 <l Hlow JK550
2 58 ohlew Jsls Lol uisten 05,5 s 45505 Jarabak index s FMA 1 Jlsen pis g0, 9 48,5 ), Hypodivergent
A ad,S s s I oM ANB<- o 11 (oM $<ANB oM ¥>ANB>- (bl 15,5 e ] ANB agl; ol

H(VVOVY) 2 sl o5 cio)las polusl 2 g 0d () HS Cuade 0 (5 sl S5 03)y (59) (g cslaoly dlul (3531l (sl s 8 LS
G S 0)lse g p S (S s (i alolb 505 (UP) (S (alga ol (2
Bl S o)l g5y el 0 S35 b ol S8 o e g o5 il 50 bl ahais alols ((LP) Slod aile oy (5 5
o (3Bgb 055 U PNS o alols :(PNS-UPW) (S 0430 15 5o
B e o)l b Sas8 l5 dols (U-UPW) (a5 51 (15 5
Bl 3150 010 b (b e dbai o 5 a5 Vallecula alols :(V-LPW) (s gm0 yo—

33,5 118 duglie )90 KIUSKAI-WAINIS (90l (ool jue wilylg jIUT bawgs g 55 YO aseus SPSS 53le 5 5l oel s 4 (slaosl
reliability b ve wges j3 i plnl JIK5,5 cilise (sloog)S (w93 19> (TUKRY) (SS9 (39, & POSt hOC &5 sy avslio (piman
Z‘\‘ ‘_5\114 M P?') 9 Jg‘ dl.&:d)so)l.b‘ O oS .Mb.)go ULAAJ Ltbd..dl) uﬁ)f )I)B s .))?o 9 )2 M w).ao )l oaléstwl l) L&:LS)SD)L\:I
93 oS ofee ) ) e lagselb den 4o P-VAIUE jlaie g cuils (g ls gme M) (gylol Jai 5l sm g 8 slas pS0jl] uSikio g 3yl 3929
A a5 a5 > by e P<¢/40

L «BL

SNA uA.iJLuO Cuol 04 031> ul.m: \ Jsb Bol o‘l&")? dlﬁbE; )l gg.: PLISH] uJL..}lm la;]ﬁ) G .)I)BI c.:)y ).u 9 ul)l.c..u ul.uow )JL.d 9 O
g YSISAEY/ -\ g ¥IN-EY/YA o VWIOFEE/EY g A/AEY/AY (i 4 adllas oy ol o 48 5> Jarabak index, FMA 3 ANB , SNB
Gl 0399 SF/- VED/TY

(N=0+) jlow I 19 5oNI bl o anllla Gladiged (inogi glaaidl ) Jouo
Hyperdivergent  Normodivergent Hypodivergent

U (awoyd)alans U (a0 yd)alans U (a0 yd)alans 5419 %) N
Mean+SD Mean+SD Mean+SD o eie
o
VE(YVIY) V\(VO/5) VE(YVIY) 30
YE(*V/A) YA(VF/¥) YE(V/A) o
Sl by,
Yo-) YY(¥5) YA(YS) (Y4
VoY) Yo (F-) YY(¥Y) I
\e(v) V(\¥) Ve (v-) 1 o5t
\Ar=a g R =atVat YIAVEY - /0¥ (Jl) oy
YIAOEYAI¥S \AREZNTANS YISVEAV/A- (4>,3) SNA
£/ -AV0/0A Y/AYEYAIY - FIEVEVANE (4>, SNB
YI8-EVIAY ¥/ VY \[\EAYARY (4,5 ANB
YAAEYY/- V/EYEYD/AA YIVYEIARS (4,9 FMA
Y/SYEOA/Y - <[5 E5F\0 Y/ANESA /0] (S-Go/N-Me) (%) Jarabakindex

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

Cephalometric Analysis of Airway Dimensions in Patients with Different Vertical .../ Z. Kabiri, et al I

5 Syg3L ¢ SBg3 olen oly dlal y3 M3 oyl Lol s sdnlite (6l sime B! nog Sy uSS Bgula 5 Sbios olgn oy slal b bls,l 5
(Y dsiz) (P=o/N0 P=o/oXPTelo o) PTe/oe) i ) 390 o gine (uS5)lg )l

5 bl Kruskal-wallis (sl 1 45 jgb lan Jgss silkae 05 o3zl TUKEY POSE NOC j50i] 51 loog)S (595 4 93 dunlio s
Om oSS Bgil g SBgd Llem ol dlel o Hyperdivergent s NOrmodivergent 5,5 o5 o (S Bgygl g (wS5,8956 ¢ 553 (Sloa ol slel
O 0 Sylgnla o Slizs algn ol slul y3 sgMe 4 (P<-/+0) Wby flis b ixe bls,l Hyperdivergent , Hypodivergent (claos,s
5 Hypodivergent o535 95w yell 5l o zun a5 oy (L 90 4 90 dwlie suizmen i otalde (o)l dxe BMS| Laog)S
(¥ Jsse) caslys g by sxe M| NOrmodivergent

S350l (slmpuiia (68 s ¢ LT (las galS polate 4y S 18 50 sl balgy w56 cos olgn ol sbol canl ((Sae & b o
‘-JKA))5 ‘51.2709;).) I L)‘)% gbl‘» ]a;lﬁ) Lv .)‘)BI L)‘))J as sl ulMAJ CJL) M)f )l)B N 3)99 “ 9 I L)»Mf LAL"‘}L“’ szz,o”f )l L_iJ » » [XW)
lon oly dlal pogMe T (oMS Jlialo Ly, b al3l 55 g 3,05 309 (6l sime b3l ¢ uSS,3g5L slal g S  olgm ol sbel b bls,l 5 walisee
(Fob Jglhi) 3l (lis (Jyg 0955w o sl sime B3I 55 oS5 Bgls slasl ¢ 1uS3,l89 30 slel 5 (SBob

(F Josa) 5yl led oly sl 1Sleo 3 (6580 iz &S 0uds bl omin (sloog )5 s pd (2lon oly (gl ol )by dusldo |

Sl (IS 59 SR bl o (g ol (glo oyl (Sl S0j1l (Sl Y Jgi>
Hyperdivergent  Normodivergent Hypodivergent  JIJ,q 595!

p-value®
Mean+SD Mean+SD Mean+SD 2o oly o el
ofeeN Vel Y/YY WIEYRY/ -0 AN EANE (mm) Up
AN a/vat v/aa Vo /AAEY/YA ARAREAVAN (mm)Lp
ofeeN VEIYYE ¥/¥A Y [AOEY/YA Y /EVERE/VE (mm) PNS-UPW
<4\ N¥YE Y/EA Vo /YVEY/0A a/a0ty/-A (mm) U-UPW
\Y VWVo-E y/A- VY/EYEY/YE yY/AvEy/ay (mm) V-LPW

kruskal wallis ;yge ;"

Tukey Post hoc test aluwy a3 © 90 8 59 (50955 (ot 95 4 95 duylio Y Jouo

V-LPW U-UPW PNS-UPW LP UP e ol yel,by

p-value p-value p-value p-value p-value Aoy o
<A <IYA /A W <Y Normodivergent , Hypodivergent
AT -/oY ofee ne ofe e Hyperdivergent , Hypodivergent
A ofe oA ofee) AT of+0) Hyperdivergent , Normodivergent

¥ Jhabo bl b oo )3 (292 ol gl ol gbo g pSo5Il (5iSibe £ Jgua
Hyperdivergent  Normodivergent Hypodivergent  JISd,9 soX!

p-value® (n=Yo) (n=YY) (n=YA)
Mean+SD Mean+SD Mean+SD 2l ol (s ol b
ofeey V/avEY/FA \Y/5Y/VE VF/IASEY/AS (mm)Up
-IA AUAYEY/AD Ve /NARY/VY V/YSEY/AA (mm)Lp
SRR A/ARE /RN Y. /YVEY/o¥ Yo /AvEY/Y. (mm) PNS-UPW
-1\ NNFEY/AY a/aVty/ss a/asty/YY (mm) U-UPW
-IY¥ VY/YYEY/AY Y/ SEFIYY WASEAAD (mm) V-LPW

kruskal wallis yge31"

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

i OWSKed g (g ymS Ty /S Ciliseo K559 bailsy b lylows 13 (olsn (slioly dlal G pogllaw (b5

1 oS Sl Bl b ol low 53 (o2lg ol (gl iyl (gl g 83151 (ks .0 Jgun
Hyperdivergent  Normodivergent Hypodivergent  JKd,s 5!

p-value” (n=Y0) (n=y+) (n=yY)
Mean+SD Mean+SD Mean+SD 2o oly b ol b
<efeeN /- ALY/~ \Y/EYEY/A- VE/YYEY/VA (mm) Up
-I\# a/aaky/s- Vo /VYEY/AS VV/SYEY/FE (mm)Lp
o[k VO/AED/NY Yo /AYEY/Y. Ye/yaty/v. (mm) PNS-UPW
/A NYALY 05 Vel oSEYIS. yo/¥aty/Va (mm) U-UPW
o[\Y \RAAEALS WAZEA7AN \Y/ESEY/YY (mm) V-LPW

kruskal wallis g0 ;i*

e 93 (ot (g2 oly (g1 ylolyb dunlio T Joun
(N=Y+¥) o;  (N=0¢) 35 Comir

p-value” ”
MeanzSD  MeanxSD o oly b alyb
-I¥¥ W/evy/pY VY/¥aY/VA (mm) Up
<IYY V- [EYEY/YD Vo[- VEY/5Q (mm)Lp
AR VA/03EF/¥) YAANVED/NY (mm) PNS-UPW
- /oA AUSAEY/YY a/YALY/AF (mm) U-UPW
-y \V/PAEY] .5 W/yvEy/Aa¥ (mm) V-LPW

*Independent sample T-test

S5 4ol 9 Coy

iz 30332 5ol 50 09,5 3 b dulie )> HYPEIAIVEIGRNL ko 1> nS5)lo95) 5 83550 ¢ SB35 2ls o slal ol aalllas >
U1 51 enlizal b Sgd e oy sl (6 uSoslul Sle a5 sl Ui gl pwiomen sl IS5 ilise (laog)S )3 olen ol sl 5 (6,5
LLs, Hypodivergent s NOrmodivergent og,3 o3 cym 9 340 5593 09,5 93 51 5205 ¢ sime 45k & Hyperdivergent og,5 s kb Ko
aglj e 5 (Ve) ohlKen g ANSAN addllae ;5 aill ool e (VFgV+ VYoV F-YA) @lilllae 5| (29,5 dons b 4l oyl s by (gyls dno
adllan o 33 Lo Lol s ookl JIS 59 09,5 dw 4 o ylow pundi (sl SN-GOGN jLise (VF) o Ken s MEMON adllas 1> g SN-Man plan
Glo |y adlllas 3y90 (sladiges 5l 0303 dbgype yuiio 93 o (Slosred pis Gy 40 g w35 exlizwl Jarabak index s FMA (soges jbse 93 52 5|
Sl 8 o9e3] ol eyl adllas 53 g | uHS (San g s 313l s 3 Jials Lalg) (1) olylSon 5 UCAI aallas 53 o s )S
Wnog,S 55 308l wjer s o ey olis IS 09,5 4w oy ()3 gixe byl jo 11 5 1 oS Jlisle slaoy S5 51 6 j» 4> kruskal wallis
Iy slog)S > SBs alm ol e b b)) )3 ()l tme Coglis gn 2005 gt jSod (sladllas 53 (¥+) oliSan o GTAURT ax)l g5 oLy
diges yioS b poe Lol s 03zl CBCT (gyls 0 prguai 5l o] asdllas y3 do (ST el slis 3 yusls dulllas zols b aslllas oyl zols 3,155 592
2l o b ool adlas bl (slacsglas ;I Jlo W= w05l b o )lows ) odlazal o

g ol 553 09,5 93 51 yieS (I3 xe yobo 4 HYPEIAIVErgent -l,las ;5 (usS,)Bg;b slal 48" sl> lis Lo axlllan  uSS,lbg3L slasl b bl 5
o)en g PONNada clilas zls wlie yols adlas gls .ais cdb sl sxe b)) Hypodivergent s Normodivergent oy3 45 o
cloosly U wis 2 39y LSS bnog,S den 5 Jhialo Lulgy gl adllas g5 55 adl .canl (YY) ol Kan 5 JOSEPN 5 (V8) ], Ken 5 UCAr (¥Y)
Sl i 1y alie gl e g T oM ksl Lulgy olul p Lo addllas

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

Cephalometric Analysis of Airway Dimensions in Patients with Different Vertical .../ Z. Kabiri, et al v

3595 09,5 93 4 s HYPEIAIVErgent o5)3 5 ol jlude g i cdly (¢ o e bls,l lnog 3 o uS3y39,9) slal b bls)l )3 pols adlllas 4
Oomed )l dezg ()b sme LLs)) NOrmodivergent 5 Hyperdivergent os,5 55 o s ols ol 95 4 93 dulio a5 b )3 39y 5208
<ol NOrmodivergent o4,5 5l oS (oyls sxo y5b 4 Hyperdivergent sl sl ;s uss,lg,ql slol a5 wisls Lis (YY) o, Ken 5 JOSEPH
slas  (VY) o Ken o PONNAdA adlas b psls adllas goli .ol 483 )13 5 a5 o 5ol oLy hyperdivergent o538 ;s 658 ol bl
Llg) polol 33 L @i S a0 lgion 45 9,15 3529 (S5 5l ol b B3I 53 bvog S oy )3 (6)laigine L) g 203,87 oo gLl e
3l PONNAdA adllas 5> cglite (655031l Uy b g SS9 sloog)S )3 Cpmiz 5 Jlial

s byl cnl g ais 28l Jlabo balg) (535 )5 )5 (9 9 (SS9 slrog)S s dne bLS)I Lo adlllas 5 (S lBgpla slol L LLS) 5>
5593 J59 09,5 93 4 e [ oM 3 Hyperdivergent sl js (uss,Bsnls slul m 391 o sme T oM Jlialo Lalgy b o3l )
5 Normodivergent Hyperdivergent sl 3l slas (gglus pae 56 Blg o W1 9 cpl b Colis cle g jieS (gl bne yob &
Ohlew 3 S )lanln sl W3S sly 55 (VW) o Kea 5 ESlamian sl Jkele cleegs 5| K e > Hypodivergent
3 4l dgr 528 dan 3l NOIMOCIVEIGEN 04,5 15 uSS lanla slal (pSile 5 cal 1505 09,5 93 51 yiiw (,l5 e ,5b 4 HypoOdivergent
Wges DA ¢ puized g oduis OBl adlllas 4 lylew 399y i (sl (Slodgaome Lo axllae WSy el 03y Cglisie 39,9 (sl )lxo o] axlllas
sl 0 plosl Jlo s Jliz b Lailg b (6 ytegllaw JIyd (31,523, ooty (59 9 0392 Lo aalllan I yiaS sl aalllas 3,90

o Sldse bloyl (M) o, Ken g PONNAdA 4 (Y0) o Ko 5 dE freitas (YF) o), Ken g MEMON adlas zols b alie aslllae oyl )
Sl olgm oly a8 bl s 93 4 93 dwnlie )3 (V) o)yKen s ANSAN glaasl o Jb 3.0t €l (o390 (63 duw o (Slos ol ol sl
Hypodivergent os,5 55 o (syls xe Ml Ll wonl 039 HYPOAIVEIgENt 04,5 5l 1S (ls sxo 4ok 4 Hyperdivergent o535 ;>
sl 3,8 oo (vY) Alfawzan ogMe 4 .ol oris cél, Normodivergent , Hyperdivergent .. :e» s NOormodivergent o
olis zd o cuwl Hypodivergent s Normodivergent o5 51 5co,b (s)ls sz yob 4 Hyperdivergent o5,5 5 jtos lea o,
Llod & 3,3 (Kan do dalllae Sy adlas ol axdl 5,05 39> Hypodivergent 3 Normodivergent oy )5 95 o syl ize cs,lel
S @ dy b ol s 1) (bl pee o)l Jial 05,8 50 b adllas laosly T &S Jlo 5 widgy | (o) 5 (lussy il Laly,
b e Olllas Jlo opl b 2pS oo )13 (608) slagfll 58U cod (JBgs (olgm ol BMS p Jlos plgm ol 45 5,5 (oS Gl pad 5 A5
sl Sl 3,90 e ol 3 048 ga5te (slo it (goled (35 55 )3 5 it ()lol dxele

29)S b i aasly oyl i cdl Slisg g SBgd olen oly dlul b bLi)l 15 350 5 o5 (slaog)S oy (6yld me B3] uun psls alllas 4
Gl s gl s (sog)S o 13,5 by & (VF) o Kan 9 SAMMAN slaaisl b bo cloadl, Jls ol b aisb o (Y59¥V-TY) lilas 5|
adlas jd a8 1n Wb Oldlle zg)5 5 3959 sloylire jd Cigls jI (b Wlgs o (JABLE pl ccawl BLaS j3 0)ld derg wS,l450 slal b blsyl o
20391 oy Sygo gy (sl axllae 3,90 313  Ken ], Ken 3 SAMMaN

ODSLIUCLIVE § Jlas it Axtws yidw Coul (Son hlow cpl Hyperdivergent o5 )5 ,s Sss loa ol slul (390 j2aS 4 4295 L
(s Y g0 Jloind 8y YU g o5 09,5 )15 LS el o 0k Jodie cdie g ol 4 9) (i3 2 5 4 Wl e < a3l Sleep apnea
oA (V1) o 0ad ALl Lo (sl join & Wlbioe wr (6)%03 e Jelge 1l cod pllew cnl 3 (algn ol Sl il ] 235 e
aseds b 1005l suiiS K8 lgd oy an] g i SYMB] yox 5)lss 595 5l xS el 50 Wles o Hyperdivergent )l ol 5o
> pagts LS Jlulbasl S glags)lrial dxia 1) 3,5 Slgi o &5y alon ol GlasTgledyse Bl gl (5T Jlo sl e ooy 9
(v0)

Moyl Yhoinl Sl ol b el 5yl o)) 5 S5 )3g50 ¢ 55 olsm o, HYpErdivergent ;e ;3 pols adlas ol oll 5
adogi b g oS Dl 5 Slod uals 3 JU,B clad DS WU & dng b Culed 0 G by (oSNl glaygiSh (50 cow Jliog slen ol
o ol bl (il 1 SSLS )l g o)l couidg)] slagleys & 298 drgi b 2lgn slaol, bl SIS )] (A ISl Jlaisl 36
islst Jo b ohlow oy 5 passets plin & w1l beassgyl odle & 45 S5l (Y1 2> Hyperdivergent sl s logas
A8 s e eoleys gulls 3 Gl sl jelate 4 oy bl Jledidsl S Collash JolSS 04 dnins Jolge I (S Slgi 0 &S 29 ol (T5lg8)90 ciliseo

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

A e g (638 15 /S8 calisee SS9 Lasly) b oo 53 (2lga slaol) bl S egllans (b))

ol alllas 3 &S o 55 A8 (S Uil plas LudS 4y 5 4288 55 lom ol 30 5l s 038 1 BI85 o g Candy 15 rlulss ki
IR e 3590 o0 ligw Canse )3 (lam ol slayial)ly cout)] Clalllas )3 395 0 Sty 5 Sl 005 (yp dinits Sl )3 o lon dod 31T
2,8

M"’“ 9 ﬁ.\iﬁ

(S35 0uSLily widgi )l sy Jiw sl eizmen g Beiod j Coles Sy 4 bl (S5 pale oSy (6)5lid 5 Sladiod Cigles I dluwgindy
D)5 o 1,08 L

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

Cephalometric Analysis of Airway Dimensions in Patients with Different Vertical .../ Z. Kabiri, et al i

References

1.Mughal MA, Baloch AJ, Riar N, Kumar D, Lal R. Cephalometric Assessment of Pharyngeal Airway Dimensions in
Sagittal and Vertical Growth Patterns. Pak J Med Health Sci. 2022;16(9):39-41.

2.Martin O, Muelas L, Vifias MJ. Nasopharyngeal cephalometric study of ideal occlusions. Am J Orthod Dentofacial
Orthop. 2006;130(4):436.e1-9.

3.Paul P, Thakur A, Mathur AK, Chitra P. Airway dimensions and mandibular position in adults with different growth
patterns: a cone-beam computed tomography study. J Stoma. 2022;75(2):87-92.

4.Rojas E, Corvaldn R, Messen E, Sandoval P. Upper airway assessment in orthodontics: A review.
Odontoestomatologia. 2017;19(30):40-51. Available from: http://www.scielo.edu.uy/pdf/ode/v19n30/1688-9339-ode-
19-30-00040.pdf

5.Chokotiya H, Banthia A, Rao SK, Choudhary K, Sharma P, Awasthi N. A Study on the Evaluation of Pharyngeal
Size in Different Skeletal Patterns: A Radiographic Study. J Contemp Dent Pract. 2018;19(10):1278-83.

6.Rama AN, Tekwani SH, Kushida CA. Sites of obstruction in obstructive sleep apnea. Chest. 2002;122(4):1139-47.
7.Welch KC, Foster GD, Ritter CT, Wadden TA, Arens R, Maislin G, et al. A novel volumetric magnetic resonance

imaging paradigm to study upper airway anatomy. Sleep. 2002;25(5):532-42.

8.Ludlow JB, Gubler M, Cevidanes L, Mol A. Precision of cephalometric landmark identification: cone-beam
computed tomography vs conventional cephalometric views. Am J Orthod Dentofacial Orthop. 2009;136(3):312.e1-
10.

9.Patel A, Bhavra GS, O'Neill JR. MRI scanning and orthodontics. J Orthod. 2006;33(4):246-9.

10.Piril&-Parkkinen K, Lépponen H, Nieminen P, Tolonen U, Paakké E, Pirttiniemi P. Validity of upper airway
assessment in children: a clinical, cephalometric, and MRI study. Angle Orthod. 2011;81(3):433-9.

11.Filho DI, Raveli DB, Raveli RB, de Castro Monteiro Loffredo L, Gandin LG Jr. A comparison of nasopharyngeal
endoscopy and lateral cephalometric radiography in the diagnosis of nasopharyngeal airway obstruction. Am J Orthod
Dentofacial Orthop. 2001;120(4):348-52.

12.Shaikh SY, Malik AM, Khalid O, Mahnoor M. Comparison of upper pharyngeal airway space in Classll and
Class Il malocclusion cases. Pak Orthod J. 2014;6(1):2-6.

13.Shavakhi M, Mohamadian F, Zarif Najafi H. The effects of the headgear therapy on the airway dimensions in
patients with class 11 malocclusion: A systematic review. Dent Med Probl. 2019;56(2):191-6.

14.El H, Palomo JM. Airway volume for different dentofacial skeletal patterns. Am J Orthod Dentofacial Orthop.
2011;139(6):e511-21.

15.Alves Jr M, Franzotti ES, Baratieri C, Nunes LK, Nojima LI, Ruellas AC. Evaluation of pharyngeal airway space
amongst different skeletal patterns. Int J Oral Maxillofac Surg. 2012;41(7):814-9.

16.Ucar FI, Uysal T. Orofacial airway dimensions in subjects with Class | malocclusion and different growth patterns.
Angle Orthod. 2011;81(3):460-8.

17.Eslamian L, Badiee MR, Yousefinia S, Kharazifard MJ. Radiographic Assessment of Upper Airway Size in Skeletal
Sagittal and Vertical Jaw Discrepancies. J Islam Dent Assoc Iran. 2014;26(2):96-101.

18.Alves PV, Zhao L, O'Gara M, Patel PK, Bolognese AM. Three-dimensional cephalometric study of upper airway
space in skeletal class 1l and 111 healthy patients. J Craniofac Surg. 2008;19(6):1497-507.

Journal of Babol University of Medical Sciences, 2024; 26: 38


http://dx.doi.org/10.22088/jbums.26.1.38

[ DOI: 10.22088/jbums.26.1.38 ]

Ve ODSan g (6 125/ (558 Cilisee JIS)9 Lol b ololews )3 (g (slaoly sl G ptegllis (L)l

19.De Felice F, Di Carlo G, Saccucci M, Tombolini V, Polimeni A. Dental Cone Beam Computed Tomography in
Children: Clinical Effectiveness and Cancer Risk due to Radiation Exposure. Oncology. 2019;96(4):173-8.

20.Ansar J, Singh R, Bhattacharya P, Agarwal D, Verma S, Maheshwari S. Cephalometric evaluation of the airway
dimensions in subjects with different growth patterns. J Orthod Res. 2015;3(2):108-12.

21.Hajian-Tilaki K. Sample size estimation in epidemiologic studies. Caspian J Intern Med. 2011;2(4):289-98.
22.Alfawzan AA. Assessment of airway dimensions in skeletal Class | malocclusion patients with various vertical
facial patterns: A cephalometric study in a sample of the Saudi population. J Orthod Sci. 2020;9:12.

23.McNamara Jr JA. A method of cephalometric evaluation. Am J Orthod. 1984;86(6):449-69.

24.Memon S, Fida M, Shaikh A. Comparison of different craniofacial patterns with pharyngeal widths. J Coll
Physicians Surg Pak. 2012;22(5):302-6.

25.de Freitas MR, Alcazar NM, Janson G, de Freitas KM, Henriques JF. Upper and lower pharyngeal airways in
subjects with Class | and Class Il malocclusions and different growth patterns. Am J Orthod Dentofacial Orthop.
2006;130(6):742-5.

26.Aboubakr RM, Almalki NH, Alanazi SA, Almulhim AA, Alkhathami OM, Alghtani SH. Cephalometric evaluation
of the main airway dimensions in subjects with different growth patterns and their relationship to patients’ ages and
genders. Int J Med Dev Countries. 2022;6(1):28-34. Available from: https://www.bibliomed.org/mnsfulltext/51/51-
1631380481.pdf?1698743660

27.Joseph AA, Elbaum J, Cisneros GJ, Eisig SB. A cephalometric comparative study of the soft tissue airway

dimensions in persons with hyperdivergent and normodivergent facial patterns. J Oral Maxillofac Surg.
1998;56(2):135-9.

28.Akcam MO, Toygar TU, Wada T. Longitudinal investigation of soft palate and nasopharyngeal airway relations in
different rotation types. Angle Orthod. 2002;72(6):521-6.

29.Batool I, Shaheed M, Rizvi SA, Abbas A. Comparison of upper and lower pharyngeal airway space in class ii high
and low angle cases. Pak Oral Dent J. 2010;30(1):81-4.

30.Grauer D, Cevidanes LS, Styner MA, Ackerman JL, Proffit WR. Pharyngeal airway volume and shape from cone-
beam computed tomography: relationship to facial morphology. Am J Orthod Dentofacial Orthop. 2009;136(6):805-
14,

31.Ponnada SR, Ganugapanta VR, Perumalla KK, Nageed MA, Harini T, Mandaloju SP. Airway Analysis in Skeletal
Class | and Class Il Subjects with Different Growth Patterns: A 2D Cephalometric Study. J Pharm Bioallied Sci.
2020;12(Suppl 1):S161-S7.

32.Mislik B, Hanggi MP, Signorelli L, Peltoméki TA, Patcas R. Pharyngeal airway dimensions: a cephalometric,
growth-study-based analysis of physiological variations in children aged 6-17. Eur J Orthod. 2014;36(3):331-9.
33.Abramson Z, Susarla S, Troulis M, Kaban L. Age-related changes of the upper airway assessed by 3-dimensional
computed tomography. J Craniofac Surg. 2009;20 (Suppl 1):657-63.

34.Samman N, Mohammadi H, Xia J. Cephalometric norms for the upper airway in a healthy Hong Kong Chinese
population. Hong Kong Med J. 2003;9(1):25-30.

35.Gholinia F, Habibi L, Amrollahi Boyouki M. Cephalometric Evaluation of the Upper Airway in Different Skeletal
Classifications of Jaws. J Craniofac Surg. 2019;30(5):e469-e74.

Journal of Babol University of Medical Sciences, 2024; 26: 38


https://www.bibliomed.org/mnsfulltext/51/51-1631380481.pdf?1698743660
https://www.bibliomed.org/mnsfulltext/51/51-1631380481.pdf?1698743660
http://dx.doi.org/10.22088/jbums.26.1.38
http://www.tcpdf.org

