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[#Z] B#® s HHE K CT (cone beam computed tomography, CBCT ) 4% & 2 5 i K & (polysomnography ,
PSG ) Pk BH 2 1 B AR 1o 12 87 152 41K 38 . 2% & 1iF (obstructive sleep apnea-hypopnea syndrome, OSAHS ) JLE FRGE
B NIRRIZIF RS % . ik FUBAT 45 61 OSAHS 8L 45 (%3 B8 41 )L # /9 CBCT ¥k}, 38 i NNT
9.0 B R AT =M s, il 0 sk BAUE SRR SR B A B S I Be A B T A BUA AR MR B A AR B
T8 o /)N AR T R R g /N A AR T R 1R I S AR AR A% 5 AR B 22 5 B AR ] (polysomnography , PSG ) Wil 45 4 | 12 5%
oL S {4 I°F: 1% 38 452 {1 38 <46 £ (obstructive apnea hypopnea index , OAHI) il 1% il 42 16 F1 B (lowest oxygen satura-
tion , 1.Sa0; ) ; 1€ 5% B R i #7524 (body mass index , BMI) ; 730 7 S 18 25 FLS 4 . BMI 5 PSG A5 45 5 22 1] 14 4H 5
PE. B8R OSAHS A EAUHE SR B BEA AR i B 2 AR 78 W B 8 B kA B A AR L = e/ M e 4 T
TR /)N AR T R AL 1 T i A AR A S5 T i 5 SR /N T 0 IR, 22 5 B e 22 3 L (P < 0.05), OSAHS 20
BAE BB B/ VRO AR | fe /R R T AU RO B4R 5 OAHT 2 AR SE (P <0.05) . OSAHS 41 /il B4
U /IR T AR /S B T AR A S b A 5 1Sa0. Z MG JESE i 52 L (P> 0.05) . OSAHS 41 L3
i) BMI 5 PSG 45 SR Z (M AHC B G5 8 L (P> 0.05) . #5i8  OSAHS L L SGEIE &R IE# LESE 7%
CBCT =4S 38 53 Hr B AR X i PRIl OSAHS L b SIE B4 B B ZE AR 2 BA — & I {EL
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[Abstract] Objective To evaluate the morphology of the upper airway of children with obstructive sleep apnea-hy-
popnea syndrome (OSAHS) using cone-beam computed tomography (CBCT) combined with polysomnography (PSG) and
provide references for clinical practice. Methods CBCT data of 45 OSAHS children and 45 normal children and PSG
data of the OSAHS group were retrospectively collected. Three-dimensional reconstructions were performed using NNT
9.0 software. The total upper airway volume, nasopharyngeal volume, palatopharyngeal volume, glossopharyngeal vol-

ume, laryngopharyngeal volume, minimum cross-sectional area, anterior-posterior diameter of the minimum cross-sec-
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tion, and lateral diameter of the minimum cross-section were measured and recorded. According to PSG monitoring re-
sults, patients with an obstructive apnea hypopnea index (OAHI) and lowest oxygen saturation (LSa0,) were assessed.
Body mass index (BMI) was recorded. The correlation between airway volume parameters, BMI and PSG test results was
analyzed. Results The total upper airway volume, nasopharyngeal volume, palatopharyngeal volume, glossopharyngeal
volume, laryngopharyngeal volume, minimum cross-sectional area, anterior-posterior diameter of the minimum cross-sec-
tion, and lateral diameter of the minimum cross-section of the OSAHS group were significantly reduced compared with
those of the control group (P < 0.05). In the OSAHS group, the total upper airway volume, the minimum cross-sectional
area and the lateral diameter of the minimum cross-section showed moderate negative correlations with the obstructive
apnea hypopnea index (OAHI) (P < 0.05). Moreover, the total upper airway volume, minimum cross-sectional area, ante-
rior-posterior diameter of the minimum cross-section and lateral diameter of the minimum cross-section showed no corre-
lation with the minimum blood oxygen saturation (P > 0.05). No significant correlation was noted between BMI and PSG
in the OSAHS group (P > 0.05). Conclusion The morphology of the upper airway of children with OSAHS was signifi-
cantly smaller than that of normal children. CBCT three-dimensional technology for analyzing the upper airway has a
certain value in evaluating the morphology and degree of obstruction of the upper airway in children with OSAHS.

[ Key words]cone beam CT; children; obstructive sleep apnea hypopnea syndrome; polysomnography; —three-di-
mensional imaging; upper airway; total upper airway volume; minimum cross sectional area of the upper airway;
body mass index
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FR R A A (A] 23 R RO AR | 2
AL A o CBCT 1Y 5k B 76 T X 42 BUU R A

BBl T2 5 AL E 25K, CBCT
AE AR 4 iy X 23 R 2H 20 0 ST A A o X
ARGE ) AR A S R I e ) A T R
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ABIETE O [ B BT 5, i 15 2020 4F 2 2021 4F
T b B B AE i R R L RS R
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OSAHS 4 B L5 A7 I B 1 00 45 28 , 4145 by P 1N
FHEE A Y R o MRl AR P2 27 22 OSAHS (1912 Wi br
1, 10 5% B AR 5t & 45 54 (body mass index , BMI) | fH
FEVE T W % 451 38 <45 ZX (obstructive apnea hypop-
nea index , OAHI) A B A Il 501 A1 (lowest oxygen
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Biife 5 (202010155 ),

OSAHS H AN AbRHE: OIFERE 7~14 % ; @£ I
IR EE A2 W7 o 10 8L 5 B HL48 PSG 2 i A
OSAHS, OAHI>1 ¥K/h, LSa0, <92% ; @ 4 i [ #F
CBCT s AR 5 pk (% IR L) o X MR 4
APBRIE: DAEW 7~14 % ;@20 K B2 2R 12 SR T H
W B B L A iR H 58 Uk 52 5 s 8 i G [
W M S L TGP I B A5 R LTI I P A it s 9
I 5 @A A 1T 5B CBCT 5218 2% B9k (& & R IR
) o HEBR AR - DA IR AR ol B iR R
@A 1E By B AR B TR 52 5 358 KM i T 08 W T A
HOU T PR 25 3 E Pk WO FB 3 5 (O RTT T 8 L b A
S5 R A s QBB M DRI, p 2 LA
1.2 CBCT B3k B

T A B #R i [ — 4 CBCT (NewTom VG, Ita-
W) #EAT = 4e 4. A SECEEE 110k, EH
W5 mABEYEETTE] 3.6 s, F 3 ALEF 15 emx15 cm,
g, LA T LA, SR B R kA I k&
i [ 5 i [ 5, AL T RS HEA SR A
SRR, W M R LR AN BEHE A T A A L A 3
Y&, Ly 2% 58 48 ~F 1 (Frankfort Horizontal plane , FH
TR ) S LR TS B 2R 0.3 mm,
L DICOM 3.0 4% PR A7 -4 11 22 NNT 9.0 B /b A7
=Y AT
1.3 B2 5035 %

TENNT 9.0 #0447 kA8 1, R = i
SCE, U AT MR E A5 0 S5, 22 A B 508 55 A P A
€ SCFH F-TAT A B8 1 5 eltR e B 22 A B
o 1) Bz LA LR T 5 1 SRl R A A E
AL a5 0 T TR A R T, A2 AR
LN e AR, 398 38 8 A PR AR S R R R X 3
(region of interest, ROI) JK B [ {4 -1 000 ~ —-400,
iz 1 A 2 A g T R R R 2 RAE R
2R, B A d VR AR, IR R AR TE G L
AT WA B = 2 ER

FAGER ROL EFE A S FH AV TP 7 Y S
WA TP 1, N L% 2 b5 FH P FAT 0 2 R IE R
BB T, /AR I S S R B 5 FH YR GE
PN E RO TR = O (o w11 NS DR
K BREELY (RS % B S FH - 17 Y
SR A S ol B B JFS I B L I B 0 P

BN M br b AE S (upper air-
way volume, UPV) | B B A (nasopharynx vol-
ume, NPV) | 5 1K B2 25 #1 (palatopharyngeal volume,
PPV) | 7 M Bt 25 F (glossopharyngeal volume , GPV) |
Mg W B %5 FH (laryngopharynx volume , LPV) | I =i
/) F5 3% 1 A (minimum cross sectional area, min
CSA) . fe /N A T /1T )5 42 (anterior-posterior diame-
ter of the minimum cross-section , AP) | iz /)M 85, 1A A
(E 1),

a: upper airway was segmented and marked; b: minimum

cross section of the upper airway. NPV: nasopharynx volume;
PPV : palatopharyngeal volume; GPV: glossopharyngeal volume;
LPV : laryngopharynx volume; AP is the anterior-posterior diameter
of the minimum cross-section, and L is the lateral diameter of the
minimum cross-section

Figure 1  Upper airway measurements
B
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(_F R A% %7, >k FH Mann-Whitney U £ 55
AT, A s R R Tk . H Spearman
FRAH A 56 20 BT OSAHS 41 |58 M i /<
i/ IR T R eIV AR T AR S AR /M R T
B 725 OAHL LSaO, A& . P <0.05 257
HAEGIFE

2 7% R

Y4 A 2020 % 2021 4F7E 1T 18 = B 1 W )
KL DR 2 L3 90 ], H v OSAHS 41
45 ) AR T 8k 8(7,10) %, OAHL B TR A ik
3.650 (2.100, 6.275) ¥/h, LSaO, H' v 50 A 89%
(83%,91%) ; X HRZH 45 5], AR o L B 9(7,11)
% o OSAHS 2H 5 % B 2H i) AR % 4 531 BMIL 48 £ 2=
SEGI#E L (P>0.05)(F1),
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1 OSAHS 15X AL — Bl il
Table 1  Demographic characteristics of the OSAHS and
Median (Pas, Ps)

control groups

Measurement index ~ OSAHS group Control group  x/Z P

Agelyear 8 (7, 10) 9(7. 11) -1.115 0.265
Male/Female(n) — 22/23 26/19 0.714 0.398
BMI/ (kg/m?) 16.7(15.6,18.6) 16.1(15.1,18.3) -0.965 0.335

2.1 OSAHS 21 5 ¢ B8 40 )L & £ & i CBCT M &
R

OSAHS LMY A TE AR S B AR
MK B 25 B I Bt 2 B R i Bt 2 B L e Jxﬁfé&ﬁ
B /N A T B S AR S R AR /N T R
ZRAA5H#E L (P<0.05)(F£2), 0SAHS éﬁ

o /N TR T R A A T B M B B R B, L iR
FEAA B BRAAR R S5 5 L 84%
2.2 OSAHS #2)L# k&8 CBCT M & %4 & & BMI
T4 5 PSG 45 R 48 K

OSAHS H h R S A M (r =-0321, P
0.031) . b <3 & /B A T A (r =-0.338, P =
0.023) | /M T AR A2 (r = —0.422, P = 0.004)
5OAHI B ERMC, PREBAER . LRE
o /M A TR AR | A /N A AR T AR RIS AR L SR/ AT
PR 5 LSaO. 8 B TCARCHE (P> 0.05) . OSAHS
H 1Y BMI {5 OAHI & 1Sa02 ¥ J& A 56 ¥ (P>
0.05)(5£3),

2 OSAHS 415} M2 LA bl CBCT Il 45 54
Table 2 CBCT measurements of the OSAHS and control groups mm’, Median (Pss, Pss)

Measurement index OSAHS group Control group itz P

UPV 9 570 (7 930, 12 470) 12 920 (11 260, 17 620) —4.555 <0.001
NPV 2590 (1 900, 3 190) 3750 (2 810, 5 140) -4.507 <0.001
PPV 3600 (2 850, 4 770) 4930 (3 280, 6 570) -2.716 0.007
GPV 2 100 (1 480, 2 670) 2 650 (1 800, 4 230) -2.627 0.009
LPV 1510 (1 110, 2 270) 2310 (1 970, 2 920) -3.804 <0.001
min CSA[mm’, (; + )] 71.526 + 31.402 124.204 + 44.160 -6.521 <0.001
AP/mm 7.500 (5.700, 9.300) 9.80 (8.700, 11.700) -3.830 <0.001
L [mm, (x % 5)] 17.687 + 5.427 21.260 = 4.896 -3.279 0.001

UPV: upper airway volume; NPV: nasopharynx volume; PPV: palatopharyngeal volume; GPV: glossopharyngeal volume; LPV: laryngopharynx volume; min

CSA: minimum cross sectional area; AP: anterior-posterior diameter of the minimum cross-section; L: lateral diameter of the minimum cross-section;

OSAHS: obstructive sleep apnea-hypopnea syndrome

3 OSAHSJL# S CBCT WM& 25 R 5 PSG 45
P liok i PS ds
Table 3 Correlation between CBCT measurements and PSG

parameters in the OSAHS group

Measurement OAHI Measurement 1.Sa0,
index r P index r P
Upv -0.321 0.031 UupPv 0.202  0.184

min CSA -0.338  0.023 min CSA 0.180  0.238
AP -0.245  0.105 AP 0.108  0.479

L -0.422  0.004 L 0.171  0.261
BMI 0.294  0.050 BMI -0.007  0.965

UPV: upper airway volume; min CSA: minimum cross sectional area;
AP: anterior-posterior diameter of the minimum cross-section; L: lateral
diameter of the minimum cross-section; BMI: body mass index; OAHI:
obstructive apnea hypopnea index; LSaO2: lowest oxygen saturation;
OSAHS: obstructive sleep apnea-hypopnea syndrome; PSG: polysomnog-
raphy

30 i
VAR, JL B OSAHS PR 5 v 1 0 2

I IF ARE, SR Tz ki, VAR &
B, L OSAHS /9 & ML 5 b my ke 2 FpH
%Eﬁé*ﬁa‘é,/ﬂﬂu ﬁﬁ@ﬂ%ﬁﬁi%ﬂ/ﬁﬁ%%@?
|y LAGE R ZE O F LY SIS R
B2 S 3 EARE TR AR, N 8US 46 T L2
OSAHS i & R, A a] DLk B AR I 1 %87 45 5| i
R S0 R s g5 R Rk, L
OSAHS M2 Wi s B 5215 24 K A8 Fl PSG 55 222 R 2
2R R REIRIT I E

AHFFEAd F CBCT X OSAHS H L K % iR 28 )L
Y EAGETE AT = 4E PP, 455 OSAHS &L
1) PSG 45 R i 17276 50 Horh OSAHS 4119 EX
A B B AR S B A AN TR I B AR
Nk IR B 25 R | A /N T AR A /N T BR AL, S RE AT
5T 45 AT, OSAHS B LI B TE S K =4k
EARBIE R JLEW R/ PR FREIBER
MR TEI2 W OSAHS S B P ZE N B — &S %
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OSAHS 119 9 # A= B 2 JR PR g2 B AE AR
A I IRIG T T B3 B AE 5 b <E 2 LD el
GBI BH ZEREAR Y . ARBF T A5 R R OSAHS 4 A
FER i B 1A T 7 1) 2 M Bt R+ P B 5 B i /N
FXFRRA , 5 Hsu OB FT 25 SR J0L, AT RE 2 L
#HwAERKKBEBN, B TR R ARIE KGR
ST P ) 5 AR Y SRR S O R A i B
T T 76 19 S B R R I B 2 BRI A T 51 Kk
OSAHS 1P, AHIF 5T 45 F A 7R , OSAHS 4H 2
M B 114 25 B S /N T BR AL R S ot 6 1
OSAHS 2 L I8 8 K, B4 % o Enciso
LD A R OSAHS B A B R A I 4
FULL B B /N () JR i <3 25 i, 457 JL#E OSAHS
PSS 00 55 IR ] B T RN B TE A1)
BHLZE. BEAb, BN OSAHS PR A7 ol A A 2 | B
GO 2 pH R B BT 2 5 BO7E W AR B s 1 1
FHTR B 8 B AT s 55 00 A e s e, - <3 B
FE S I, N AR I TR AR o R
HIHEL, MILER P REESAETAR LT E,
T IR EE AR I BEAATE 7 % 2 J5 AW 24, F<GE
BB Z KA Ay ik, JL#E OSAHS i - <GE
AT IO 1 e R B3 I B3 % 7 iR B

A Y e/ VB R T OSAHS BH ZE 55007 8 3=
PR 5 B A — Bt TR S IE AR OSAHS & 9 HL il
P FEEAEAR . M TR AHL 8 OALFE £ /E M L
# OSAHS 12 Wi 19 38 # , A8 0F 75 AR 4i 5508 W AR 48
B 70K OAHI > 1 /b F1 LSa0, <92% & X N JL#
OSAHS HYi2 Wibn o , 5% 38 T FH 28 X 2 5 209 BE I
P W7 %87 452 FIEG G A< 76 JL 3 OSASH 12 W7 b it 8 22
P, B SRS PR HE % ik R BHL 2 1 R 302 5
i OSAHS H JL— Z 5155 H A B AR Ak %) M Y5 ) B2,
AHFFT 78 OSAHS 418 LAY b SE S/ A v AR
DA B 5/ IN At A8 i R I A5 AR e/ o A T R A28
NFXTREA] . OSAHS 4l |0 E B AR e/
T T B B /N AR T BB AR 5 OA L £ 2 b
FAH &, H 5 1Sa0, JTEH i AHSEME . $275% OSAHS
JL A /) 78 AR R A /M e AR AR
BNl fE R SR OSAHS N E 22—, X 5
Masoud 258 2 i g ¢ R — 2, WA, B S S o
BT i 7R, OSAHS 41 LAY 1038 /) s 78 1 AR
) B i B A A /0 A AR 22 Sk A 1R
JE , 5 Momany 55 ' WF 55 25 A2 . AT REH i
/N AT B P T S A R AR A2 TR BH 2 5567 ) 25 A T

BEATH/N, FE L AIERHZELL X OSAHS 34
MR BT R A el A% (LR 25 5 3 b . PR, X L
OSAHS J6Y7 B 07 A0 F 34 A< BH 2350 49 1) B
/N A T RRURIT A 5 IR R /IR
() S5 A AT I JE A B 22 A R AR 1 R

ABFFEAFTE— 5 W SRy BRAE , 1 SRR AR B g/,
Je 22 ] S IR AR BT AS [R) W AL (AR % 001 L b
I PP R B 45 ) OSAHS LAY CBCT = 4k KR %L
P, B Uk R g5 R B AT R A B 5 A R R
YA 22 T MR HIR R R o X FR 4 B 98 A8 T Il
IRV AR, R T BEAEE THRIN R . ), R
AHIEFE CBCT 1 G 2 3 5 M 18R Sk 7 3 7.7
FRARB , X 2 20 KR 2500 B E TR B 451
HEATAF T T SR B FA 8 Sk A, AEAS [ 4R 7 35 B 1Y
FARIEEG RS FE AL, BR
T A B A S IE S 2 L R A e, R
S 301368 3t AR R AT Sk A2 09 T SR VR ik — i 22, 15
TCHE TH BRI SO0 Sl 7= A R

25 L riR , OSAHS LMY 08 BAS R G
B S B2 R I B R MR B AR A A
/N AR T R, R e/ A G T RRURI S AR R R AR 34/
T AR JL 35 ; OSAHS B L B A e/ IV
T AR B 3 i /M T RO AR 1 /N 1T R R S
L OSAHS 1 R ZEH E Z — . CBCT =4 5+
R ABEA BOTAL OSAHS B ILW LGB S5, A
Il R I 251297 MR BT S AR S % M
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