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CEPHALOMETRIC PREDICTORS OF OBSTRUCTIVE SLEEP APNEA

Tae-Geon Kwon?, Yong-Won Cho?, Byung-Hoon Ahn?, Young-Sung Suh*
'Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Kyungpook National University
Dept. of Neurology, College of Medicine, Keimyung University
*Dept. of Otolaryngology, College of Medicine, Keimyung University
‘Dept. of Family Medicine, College of Medicine, Keimyung University

Purpose : This study was intended to perform cephalometric comparison between the patients with and without obstructive sleep

apnea (OSA). The factors influencing the OSA in the lateral cephalogram was also investigated.

Patient and Method : Twenty four patients who visited Sleep Disorder Clinic in Dongsan Medical Center, Keimyung University and
evaluated with polysomnograph(PSG) and cephalogram were included in the study. The patients had apnea-hypopnea episode(AHI)
over 10 times per hour was diagnosed as OSA after overnight PSG. To evaluate hard and soft tissue profile, cephalometric radiogram
were taken at maximal intercuspation(P1) and mandibular protruding position(P2). The diffefence between the OSA and normal group
were evaluated statistically and the stepwise regression analysis was applied to analyse the cephalometric influencing factors to OSA.

Result : The OSA Group(n=14) had significantly higher Body Mass Index(BMI) than control group(n=10). Lower facial height(ANS-
Gn) was longer in OSA group. However statistically significant difference was not detected in other anteroposterior craniofacial mea-
surements. The soft palate lenth (PNS-P), hyoid position (MP-Hyoid) had positive correlation between AHI (r=0.496, r=0.413, respec-
tively, p<0.05). However, the measurements of oropharyngeal airway was not different between the two groups. The hypothesis, the
antero-posteriorly narrow oropharyngeal airway might aggravate the airway resistance and can give rise to higher AHI, was not accept-
ed in the study. This can be attributed by inclusion of the patients performed uvulopalatopharyngoplasty because of the tonsilar or soft
palate hypertrophy in the present study. The results of regression analysis revealed that PNS-P, upper airway width(Nph1), upper facial

heght(N-ANS), and lower facial height(ANS-Gn) could influence the degree of AHI (F value < 0.0001, R? = 0.829).

Conclusion : We suggest lateral cephalogram may utilized as a useful method to evaluate OSA. The patient with long soft palate,
narrow upper airway width, long upper & lower facial height can be expected to have high risk of OSA. However, it should be empha-
sized the comphrehensive intraoral inspection including soft palate and tonsilar hypertrophy because lateral cepahlogram cannot visu-

alize oropharyngeal status completely.

Key words : Obstructive sleep apnea, Cephalogram, AHI
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Fig. 1. Cephalometric landmarks used in the study.

@O SNB() : angle from Sella(S) to Nasion(N) to A point
(Supspinale) @ SNB(*) : angle from S to N to B point (supra-
mentale) @ N-ANS(mm) : distance from N to anterior nasal
spine(ANS) @ ANS-Gn(mm) : ANS to Ganthion(Gn) ® Mn
plane angle(’) : angle between Frankfurt horizontal plane to
Gn-Gonion(Go) line ® Go angle(") : Gonial angle @ PNS-
P(mm) @ soft palate length = posterior nasal spine(PNS) to
tip of soft palate contour(P) ® ANS-PNS-P angle(°) : angle
from ANS to PNS to P @ SPW(mm) : soft palate width
Nph1 (mm) : Nasopharyngeal airway width 1 = distance from
posterior wall of soft palate to posterior pharyngeal wall at the
level of PNS along a line parellel to ANS-PNS @ Nph2(mm) :
Nasopharyngeal airway width 2 = distance from posterior wall
of soft palate to posterior pharyngeal wall at the level of the
mid point of soft palate along a line parellel to ANS-PNS
@ Oph1(mm) : Oropharyngeal airway width 1 = distance
from posterior wall of soft palate to posterior pharyngeal wall at
the level of the tip of soft palate along a line parellel to ANS-
PNS  ® Oph2(mm) : Oropharyngeal airway width 2 = dis-
tance from tongue base to soft palate to posterior pharyngeal
wall at the level of the tip of soft palate along a line parellel to
ANS-PNS @ PAS(mm) : linear measurement between the
base of tongue and posterior pharyngeal wall along the line B-
Go ® MP-H (mm) : shortest distance fom hyoid bone to
mandibular plane.
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Fig. 2. Modified Mallampati(MM) grade of oropharynx
crowding(1~4) and tonsilar grade(0~4)".

r.Z 2

A FHFEFOE AkH $aH(n=14)= AHI 10 =] 7l of

7(n=10)S B3} S| A2 2 *]<=(BMI: Body mass index)
7} Z+7+ 279 $F 255 kg/m? 0.2 1/}15}1/} HAA THET SR
515070 205 (008), W20 A8 vl Az M
25 o449l Aol A FRFFFo) »}EM i &
(n=12/18)  Yepytth. #44 FH 7353
717t 43 AFE ) FAT Gl old APl ARt B
4 3ho] = Ql9Aeh. (Table 1)

Aystet Aloke T PN
& vlwe A3t Agotat shete) A
AT Ot A FHFSFEX l akob 7 7 (ANS-Gn)o]
U A0 W (p<0.05), H# A Sl A7) Aol 77, shetzte] A
71, d&-stetzke] ARk o A vebg oy SAAQ atol=
A% tH(p>0.05). (Table 2)
slorS o= o ® Hulo g Yl

FN

Fe(P)oA YT SR

Table 1. Body dimensions and AHI of total, control & OSA group and comparison between the control and OSA group

Total (n=24) Control group (n=10) OSA group (n=14) Control vs OSA
Mean (SD) Mean (SD) Mean (SD) p
AHI (events/hr) 3057 (32.68) 344 (2.09) 55.03 (31.33) <0.0001**
Weight (kg) 76.65 (13.14) 7350 (13.72) 80.00 (13.30) 0.0823
Height (Cm) 168,58 (7.59) 169.29 (7.24) 167.82 (8.18) 0.303
BMI (kg/m?) 26.76 (3.57) 2547 (3.60) 27.88 (3.74) 0.0451*
Age (years) 39.70 (10.58) 39.25 (13.55) 34.07 (8.69) 0.1831

*P<0.05, *P<0.01 by Wilcoxon signed ranks test.
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Table 2. Comparisn of cephalometric measurements of control versus OSA group in maximum intercuspitation

Control group (n=10)

OSA group (n=14)

Control vs OSA

Mean (SD) Mean (SD) p
SNA (°) 82.75 (2.82) 82.14 (4.47) 0.3838
SNB (°) 79.10 (2.01) 78.86 (4.85) 0.4421
ANB (°) 365 (2.10) 329 (299) 0.4528
N-ANS (mm) 61.40 (4.38) 63.00 (4.07) 0.1814
ANS-Gn (mm) 7325 (6.87) 78.04 (9.79) 0.0323*
Mn plane angle (°) 2745 (6.95) 28.07 (6.33) 0.4533
Go angle (°) 107.45 (33.32) 122.36 (11.02) 0.0533
PNS-P (mm) 4220 (5.25) 4400 (5.91) 0.2053
ANS-PNS-P angle (°) 122.40 (3.07) 124.68 (7.22) 0.3509
SPW (mm) 1150 (2.99) 1250 (3.11) 0.2392
Nphl (mm) 2500 (4.93) 2257 (5.20) 0.2056
Nph2 (mm) 11.80 (1.97) 10.32 (2.29) 0.1127
Ophl (mm) 1115 (3.10) 1161 (3.95) 0.4883
Oph2 (mm) 1055 (4.13) 12.82 (3.99) 0.1254
PAS (mm) 1115 (2.39) 11.04 (4.69) 0.4766
MP-Hyoid (mm) 18.95 (6.04) 20.00 (8.05) 0.4649

*P<0.05, *P<0.01 by Wilcoxon signed ranks test.

Table 3. Comparisn of cephalometric measurements of control versus OSA group in mandibular protruding position

Control group (n=10) OSA group (n=14) Control vs OSA
Mean (SD) Mean (SD) p
SNA (mm) 83.20 (2.63) 81.96 (4.45) 0.3193
SNB (mm) 84.55 (3.39) 8464 (5.12) 0.4185
ANB (mm) -1.35 (3.11) -2.68 (3.27) 0.1298
N-ANS (mm) 60.80 (4.85) 62.82 (4.17) 0.1739
ANS-Gn (mm) 78.35 (8.53) 82.71 (4.75) 0.1453
Mn plane angle 30.60 (11.14) 2721 (6.54) 0.2789
Go angle 117.95 (4.81) 119.32 (5.67) 0.2141
PNS-P (mm) 4025 (5.22) 42.39 (4.63) 0.2056
ANS-PNS-P angle 122.80 (6.86) 12543 (5.26) 0.2499
SPW (mm) 11.05 (2.63) 12.68 (3.00) 0.1252
Nphl (mm) 24.05 (4.52) 22.00 (5.10) 0.2498
Nph2 (mm) 11.80 (242) 9.71 (2.67) 0.0381*
Ophl (mm) 1345 (4.27) 12.07 (3.09) 0.1085
Oph2 (mm) 12.20 (3.06) 17.07 (5.74) 0.0139*
PAS (mm) 11.80 (3.31) 16.89 (5.77) 0.0150%
MP-Hyoid (mm) 15.05 (7.89) 15.21 (9.49) 0.4766

*P<0.05, *P<0.01 by Wilcoxon signed ranks test.
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Table 4. Correlation between the cephalometric measurements and AHI

Correlation coefficient

Correlation between AHI Maximum Mandibular protruding positional change
intercuapitation (P1) position (P2) between P1-P2
SNA (mm) 0.078 -0.036 -0.370
SNB (mm) 0.120 0.031 -0.156
ANB (mm) -0.064 -0.086 -0.062
N-ANS (mm) 0.255 0.274 0.184
ANS-Gn (mm) 0.289 0.305 -0.091
Mn plane angle -0.044 -0.237 -0.294
Go angle 0.241 0.218 -0.202
PNS-P (mm) 0.429* 0.226 -0.316
ANS-PNS-P angle -0.019 0.104 0.134
SPW (mm) 0.174 0.366 0.214
Nphl (mm) -0.345 0.218 0.319
Nph2 (mm) -0.254 -0.160 0.155
Ophl (mm) 0.195 0.019 -0.104
Oph2 (mm) 0.448* 0.256 0.118
PAS (mm) 0.496* 0.309 -0.065
MP-Hyoid (mm) 0.413* 0.260 0132

*P<0.05, *P<0.01

Table 5. Stepwise multiple regression analysis of the factors related to AHI in cephalometric measurements

Variables Parlemeter Standard 0 stand_ardized
estimate error estimate

* intercept -445.56 79.88 <0001 0

O PNS-P (mm) 331 0.77 0.0005 0.53

@ Nph 1 (mm) 254 0.73 0.0030 0.37

@ N-ANS (mm) 2.38 0.96 0.0247 0.28

@ ANS-Gn (mm) 170 0.49 0.0033 0.43

® Oph 2 (mm) 162 0.95 0.1065 0.19

® MP-Hyoid (mm) 119 057 0.0558 0.24

@ Go angle (degree) 0.65 0.16 0.0011 0.440

Regression equation : AHI = -445.56 + 3.31(PNS-P) - 2.54(Nph 1) + 2.38(N-ANS) + 1.70(ANS-Gn) + 1.62(Oph2) +
1.19(MP-Hyoid) + 0.65(Go angle)

F value < 0.0001, R?

=0.829, Adjusted R?

=074
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Table 6. Oropharyngeal index of total, control & OSA group

o

By 21 REEZ

=
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Oropharyngeal index Total (n=20) Control group (n=9) OSA group (n=11) Control vs OSA
Mean (SD) Mean (SD) Mean (SD) p

MM grade (1~4) 255 (0.69) 2.22 (0.67) 259 (0.98) 0.0319*

Tonsilar size grade (0~4) 245 (0.51) 2.33 (0.50) 2.36 (0.80) 0.1893

MM grade ; Modifed Mallampati grade of Oropharynx crowding. *P<0.05 by Wilcoxon signed ranks test.

Table 7. Oropharyngeal predictors and their relation to AHI

Vs Grade 1 Crade 2 Grade 3 Grade 4 Correlatio between
9 (n=1) (n=8) (n=10) (n=1) MM grade and AHI
AHI : Mean (SD) 2.80 21.44 (34.58) 33.58 (32.66) 45.70 r=0.284
o Grade 2 Grade 3 Corrglatio'beMeen
Tonsilar size grade (n=11) (n=9) Tonsilar size grade
and AHI
AHI : Mean (SD) 15.97 (19.06) 42.24 (39.57) r=0418
Statistically significant difference between the grades was not detected for each measurements.
A & A SHHEA] potok gtk 29 SRSyl dAH R WA
R A ASES SRR EEe] JFS 0A BRE) A AY TF0I2 <lste] Bl 3L weAte 2
£ RS wAH AR 0R AN A A7) oINS o] Ydste] Ae71E A3 SApt ool 0w B AT A
P), &% 71%= 7 (Nphl), 2FqtH Zo](N-ANS), st Z o] G NEFLOE AT FHFSFAT 10 el e A,
(ANS:GN) 59 02 B S vAE A0 yehgnt.  Ad S40) §lE Aol ol v Fo] fAkEo]
(F value < 0.0001, R?=0.829) (Table 5) AN 5, FF FHFIFATE S8 ZgoluAr] FZo]
FROPAR ASARE 29 845 oA T ) & Qe NS fxeoR vMud o FUREE axed
ARAE AA FRFIFAFAH)E S48 209 (d 177, o 3 0 E2g Ao] S BT F A AL E AR HE T
B3)S Ao & &te] AHI ¢+ modified Mallampati grade 2 tonsilar AP FH F3E5S s 24 S, A, Yol i &
grade ©] HAE ¥l A, FAFHE] AP 8 <] A7} o o 7 240 Ao Ahgel st 2 ETL FES
WHe$E, WS 2717 245 AHVL £k0W §5) modi o £ AN E 02 Q723 s E Mg e 47
fied Mallampati grade o4 87423 J4-zAlolel $AA A FIFe wst DHa B I F5AAT
o] 2 uHA TS 9191t} (p<0.05).(Table 6, 7) ot 7919 AT ZE ol Q45 Tl FoF T
BOZ AN Y YTk T8 774 A ARG FREE
N2 # F 3450 A A2, A2H 5L Auu, sote] &
E] %232527), }g :EL _q] —5}1301. _c%] i]15‘21‘24‘26-28), ;ﬂ % = 7‘3_1 o]_o/] %_7]_23‘24,26,27), 3|
U ZZolo A4 U PEFSE Aok ATk S A PRzt SoPm, A oo BN, wEAe) e
4 FUREFEOR AR 7o) g RREAA TFol7h  A5g SHTh AR ARle dARCRE 849 &
SR A o]t ATk st HH FHFIEFTOE A AR QL Fob9l7E obd A A EYG o)A BR o]}
B HE e otk BAHOR FURTEASAH)E 2 7R 299 d2F gt FutEtis otk &, 34}
10 o491 A, & uhAole] S48 FUTLPARE A S 7h AgE ARTRe) 2 gastn FEd ostel 59
A7 2 5/A o5 (apnea/hypopnea) 3 B 71 103] o] 3 Lofuh= 7 AT e Aol F7tetAl Ak AR abe] §1A M st =
$EANY U FEFZOR AVNY £ omenneaE  Brely 42 skl e Wat gAY 571
ole] Ag Fhe] EFUZOIY FRF B AT 2L Sl dhE AL AP mekA AA HE SRERAA A2
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