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—ABSTRACT —

Background and Objectives : The polysomnography is essential for diagnosis of obstructive sleep apnea syn-
drome (OSAS) and provides important objective informations. But that is cumbersome, expensive and time
consuming. The cephalometry is easy to perform on an outpatient basis and well demonstrates bony and soft tis-
sue structures. The purpose of this study was to compare results of polysomnography with cephalometry, and
to know the important anatomic landmarks, which influence the severity of OSAS. Materials and Method :

We carried out a retrospective study of 42 OSAS patients. All OSAS patients had full night polysomnography.
Twenty cephalometric variables and body mass index were measured in all subjects. Cephalometric variables
were compared between supine and erect position of patients and correlation between polysomnographic findings
(apnea-hypopnea index and O2 saturation) and multiple parameters in cephalometry were analyzed by Pearson
correlation test. Results : Apnea-hypopnea index was correlated with perpendicular distance from the antero-
superior point of the hyoid to the mandibular line, length between retrognathion and hyoid, length between
vallecula and tongue tip and cross-sectional area of oropharynx. Oxygen saturation was correlated with length
between the anteroinferior tip of the C3 vertebra and hyoid, length between vallecula and tongue tip, length
between retrognathion and hyoid, cross-sectional area of tongue and cross-sectional area of soft palate. Conclu-
sion : Several parameters of cephalometry were correlated with the results of polysomnography and the cepha-
lometric study is a simple and useful method to analyze OSAS patients. (J Clinical Otolaryngol 2008;19:193-199)

KEY WORDS : Obstructive sleep-apnea syndrome - Cephalometry - Polysomnography.

N = o) o] Agko] uhHy| Mol 3t WE 77} o|FolA %
o}, A FUTEEES o 2 A ugs B
A FELEEES Fua s A% 2 AR B 3R 1oz o} AA|H= FaFo] FAARNE 53]
3 A3ko7 19769 Guileminault V0] & Bist oo AL} TARE opke] = 303 o] HEES
=AY 2008Lﬂ 7€ 149/ =AY 1 20089 8¢ 5 /AR A 1 2008 8¢ 27
TAAAL  AEH, 705-034 ThTFAA] W O 4% 30566 et o ghrst o|u]gls et Al

As}: (053) 650 4525 - A4 1 (053) 650—4533 - E—mail : hsseung@cu.ac.kr

193



J Clinical Otolaryngol 2008;19: 193-199
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A FAFEETY] el ofd =vte] ofx] QTR ARFA HHAS FIE|YE WA =
7} 9o, gutAo® FojebHel 24 oyt AVE GAl(Solotop®, HIEAIk(F), #) & AR5 83
0] AT o] 3t 7S] Hel| o8 waet ok 298 BE2 PACS systeme o]§3lo] dhAlo] v
v 53] QIF RS FH AR el Sk w3 Fur) ol 528 oudFy ol <& fsx9)
A FAYEES s IS, T, kS, T om 20719 kb E B R Ay B A
W, g, ndgt B 5o S8 sas, i AXE SHEITHTable 1, Figs. 1-3). 5143 w3}
Z AT Hol 93 AAAZT TEAES A £ B AT A 93RS mE S glomw TS F
o) o, AgARA B AFE ZeEl] AdWA, 3 S22 Az WelE Haslke 5 9 A, skt A
TEA, AR T AN ARE e oledt & ol HudeE o) % ?J%% 7PEA TR A
Hh ARk Fosk UgA s Agow FuREET] e Al g J3s Haske e a1
it gt Wk A=Al 50} ko] A7 ko) o Fsioint
A S el Tesi
Ao WA, 7= B9 21 g8 o] fEOHHA
S AL B S 083 Miillery], S0 A} FUFEESS 7K 4299 A tPdo R s
’ﬂ %, Cineﬂuroscopy AFHGSEY, AeEYd F FundaE AREsiY srtiAE Sl

y) &  polysomnography system (Beehive—7, Grasstelefac-
o tor, USA) & AMESISiOH, 71 & HapdA), b2,
< A7) Slck -’F“E%@’\]‘: T LTE'—%Q 73%01]

71 MBA ol ou) Q= HAALR dAke] 44HoFA) 5 Table 1. Definitions of cephalometric landmarks and re-
_ ference lines

FHA] ek TE7goleh vE o X*E & Al —— ,
5 " s Jo] Hlo] 2o S sella, midpoint of the fossa hypophysealis
kSj = [¢) ZEh a1 A7k o)
“E]- - ib]- ]- b“’j ] or1- ] ] e ] Q N Nasion, anterior point at the frontonasal suture
W J1H]gojolA ARGl Agtdo] it} ANs Anterior nasal spine, most anterior point

B QT el A A9E 5 n vl 2 of the nasal pine -

- - _ osterior nasal spine, most posterior point

7—:]13"} OL_H e 2 L]-E]-LH\_ —|‘7H—JE_ ]—}\]-}\\jﬁ]—l g }\] g PNS of the nasal Spine
ato] olg] 714 afjFera] x|zo] Aue} FHckd A A A D:fetgzs; rir:f(;i:); ;;():(nlrl'n; in the concavity
‘|*“ H] 78k X ZHALE =0] FHA s ! :

S HlaeEA S ]- AAS ] A]’H g e B Deepest anterior pointin the concavity

F of the anterior mandible

A= Eﬁl‘f-isj 3| ;(]47]_ o101 % ] %_LO]-E__T!_Z]- Sy R Roof of pharynx
Go Gonion, a mid-plane point at the gonial angle
located by bisecting the posterior and inferior
E“’C\; Elé %’ﬂ borders of the mandible
Gnathion, most inferior point in the contour
of the chin
3k Ba Basion, most posterioinferior point on the clivus
o RGN Retrognation, Most posterior point on the
symphysis of the mandible

2 3
O o], ARYAS, FATIAIAZA

&
= u Lowest point of the soft palate
AAE AlENELSY ) i )
HARE Alssl. T most anterior point of the tip of the tongue
H most anterosuperior point of the hyoid bone
SHSHANMHYE Et tip of epiglottis
SAFYAPAAZE AYRA] L ofololoa] Rz \% Most anteroinferior point of the epiglottic fold
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Fig. 1. Anatomic points and planes used to identify ton-
gue, soft palate, and airway cross-sectional areas on la-
teral cephalometric radiographs. Areas include : 1 : ton-
gue, 2 : soft palate, 3 : nasopharynx, 4 : oropharynx, 5 :
hypopharynx, S : center of the sella turcica, N : nasion,
R : roof of pharynx, PNS : posterior nasal spine, ANS : an-
terior nasal spine, TT : tongue tip, RGN : regrognathion,
Go : gonion, P : inferior tip of palate, Et : tip of epiglottis.

Fig. 2. Anatomic points and planes used to identify cra-
niofacial and soft-tissue parameters on lateral cephalo-
metric radiographs. Linear measurements : 1 : maximal
length of soft palate, 2 : maximal thickness of soft palate,
3 : contact length of soft palate, 4 : VT, length between
vallecula (V) and tongue tip, 5 : VC3, length between V
and anterior inferior tip of C3 vertebra, 6 : PNS to UPW,
length between posterior nasal spine and upper pharyn-
gealwall, 7 : Uto MPW, length between uvula and mid-
dle pharyngeal wall, 8 : V to LPW, length between V and
lower pharyngeal wall, S : center of the sella turcica, N :
nasion, R : roof of pharynx, PNS : posterior nasal spine,
ANS : anterior nasal spine, TT : tongue tip, RGN : regrog-
nathion, Go : gonion, Gn : gnathion, Ba : basion, H : an-
terior superior tip of hyoid bone.
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A} ApAlel| whE FAE ASA A¥E Mann—
Whitney U test® o]&sto] vlwsiglon, 77z A%
29} FHTHAFAL B AT AL Pearson
correlation analysisE ARE3t] BAEHA 158 A8
atltt. S84 frolaa2 p<0.05% algith

L |
FHRTES xRk oJelelel FH k] FAE A
Z25 vluslRd 39 d719 @ (CS of tongue,

CS of SP), AH|=3} FH|=2 AdE Ao At 4]

Fig. 3. Anatomic points and planes used to identify cra-
niofacial and soft-tissue parameters on lateral cephalo-
metric radiographs. Linear measurements : 1 : GoGn,
length between gonion and gnathion, 2 : ML to hyoid,
perpendicular distance from the anterosuperior point of
the hyoid to the mandibular line, 3 : C3 to hyoid, length
between the inferior and anterior tip of the C3 vertebra
and hyoid, 4 : RGN to hyoid, length between retrogna-
thion and hyoid. Angular measurements : 5 : SNB, angle
between line from the center of sella turcica (S) to na-
sion (N) and the line from basion to N, 6 : BaSPns, angle
between line from basion to S and line from S to posterior
nasal spine (PNS), 7 : NL/pnsU, angle between nasal line,
extension of the line connecting the anterior nasal spine
and PNS and line from PNS to uvula.
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3 NS GAE Ao] o] F= ZH(NL/pnsU), $+
el 371 ZBF7kA1 8] AR (VCS), 31 ZFelM A2
=714 9] 712](C3 to Hyo) = SAIBHA 0= FoJsiA &
elelellx AR Slel vl S7FE Lo, uAl2—E 7]}k
FHISZE ZH(Baspns) & ASIIAM dekelel vl S
g 0% frolsiAl S7hA 31t (Table 2).
FHHIAAE] FEE-ASEATE FAEASA Y
sletidel M da7k419 A2 (ML to Hyo), stk
A dz=7H4 2] AI(RGN to Hyo), $-7713telA 3
7HA 8] AR (VT), 715F2] &4 (CS of OrP) 3 57
g og fostAl o dHAE BT (Fig. 4). At
2 39 AFelA Aa744 9 712 (C3 to Hyo),
Table 2. Comparion of cephalometric measurements in

patients with obstructive sleep apnea syndrom patients
between supine and erect position (mean=+SD)

Supine Erect

Cross sectional area, mm?

CS of tongue 2422.451+367.54* 2102.09+371.88

CS of SP 417.52+111.27 355.71+ 93.71

CS of NaP 39452+ 97.99 374.14+ 98.88

CS of OrP 547.70+157.19 547.34+161.57

CS of HyP 486.65+160.35 457.82+109.80
Soft palate, mm

Max len of SP 4426+ 10.10 4192+ 5.06

Max thickness of SP 1259+ 3.39 13.18+ 3.19

CL of SP 2512+ 6.36 2372+ 7.18
Tongue, mm

VT 83.23* 20.63 86.71+ 12.36

VC3 3475+ 8.39* 3019+ 4.10
Pharynx, mm

PNS to UPW 26.69+ 4.78 2782+ 4.40

U to MPW 6.25+ 267 6.83+ 227

V to LPW 246+ 561 2421+ 451
Hyoid bone position, mm

Go Gn 8237+ 6.81 7875+ 9.82

ML to Hyo 27.88*= 8.03 2711+ 7.22

C3 to Hyo 50.95+ 6.40* 48.04+ 517

RGN to Hyo 40.02*= 9.69 3954+ 751
Others,”

SNB 7829+ 5.07 7592+ 6.70

Baspns 63.68+t 6.57 69.85+ 7.08*

NL/pnsU 50.02+ 8.43* 4495+ 10.59
1 p<0.05

S e S AR (VT), stelsAleln A=
714)¢] A2 (RGN to Hyo), ¢} A7712] ©AZ] (CS of
tongue, CS of SP) 2} EAISA 7 {2514 &2 4
S HAtHFig. 5).

FATSES AR Hat ALFA = 2672 9
RIS FE T - AT EAF, Abrxeles) folet A
PAE Bon, FT ASH oh= A9 HE A
2] (Max len of SP), 771124 31E714) 2] A= (VD),
stelerlelA =714 2] A (RGN to Hyo) & el g
AAAAS BAvHFig. 6).
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Fig. 5. Correlation between O:2 saturation with supine cephalometric findings. Oz saturation was significantly cor-
related with the distance between the most inferoanterior point on the body of the third vertebra and hyoid (V3 to
Hyo), the distance between vallecula and tongue tip (VT), cross sectional area of tongue (CS of tongue), cross sec-
tional area of soft palate (CS of SP), and the distacne between retrognathion and hyoid (RGN to Hyo).
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Fig. 6. Correlation between body mass index (BMI) with supine cephalometric findings. BMI was significantly correlated
with the maximal length of soft palate (Max len of SP), the distacne between retrognathion and hyoid (RGN to Hyo),

and the distance between vallecula and tongue tip (VT).
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