b

AlE&mAE 20226 118 $30% F11H
+ 792 - Journal of Prevention and Treatment for Stomatological Diseases, Nov. 2022, Vol.30 No.l11 http://www.kqjbfz.com

[ DOI ]10.12016/j.is50.2096-1456.2022.11.005 - IGRWFER -

JLEREEEERFRTERESGSIELSE
TASRISER R CT # 3

2

R, REIE, AW, FiEED, #Hyme
1. L& v s E R A A, L (200001); 2. LATAMEA R L5 ARMBEEFERET, LA(200001); 3. k&HF
o E I WAL E i (200001)

[#ZE] B#H s HHE K CT (cone beam computed tomography, CBCT ) 4% & 2 5 i K & (polysomnography ,
PSG ) Pk BH ZE 1 B AR 1o 12 87 452 41K 38 X, 2% & 1F (obstructive sleep apnea-hypopnea syndrome, OSAHS ) JLE FARGE
B NIRRT RS % . ik BB T 45 6 OSAHS 8L 45 (%3 B8 41 JL 2 /9 CBCT ¥k}, 38 i NNT
9.0 B R AT =4 s, il Il sk B SRR SR B A R S I BE A B T A BUA AR MR B A AR B
T8 o /)N AR T R R e /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 2 {4 I°F: 1 38 45 {1 38 <46 £ (obstructive apnea hypopnea index , OAHI) il A1 il 42 16 F1 BE (lowest oxygen satura-
tion , 1.Sa0; ) ; 1€ 5% B R i 55 24 (body mass index , BMI) ; 730 7 S 18 25 FLS 4K . BMI 5 PSG A6 45 S 22 1] 14 4H 5
PE. B8R OSAHS A EAUHE ST B BEA AR 5 i B 2 BR 78 W B A B Ik A B A AR L = e/ )M e 4 T
TR e/ AR T AR AL 1 T 5 A AR A 56 I i 25 SR /N T 0 IR, 22 S B e 22 3 L (P < 0.05), OSAHS 21
B AE SR B/ VRO AR | /DR R T AU RO B4R 5 OAHT 2 AR SE (P <0.05) . OSAHS 41 |1l B4
U /IR T AR /S B T AR A S b AR 5 1Sa0. Z A G JE e i 5 L (P> 0.05) . OSAHS 41 L3
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CBCT =4S 38 43 Hr B AR X i PRIl OSAHS &L b STE B A B B 2R 2 BA — & I {EL
(X§iA] #BdRCT; JLE; PHEMRITFICE HGE R EIE; ZREIRE;  =4ERE;
FRE; PRESER; RREB/MEEREH; SRR

(hESZES] R783.5 [XEARED] A [XEHS] 2096-1456(2022) 11-0792-06 TN
(SIAEREKX] AHCBL, KT, SR0FNE, A5 L2 PH 1 Bl IR 0 05 7 A5l U2 B iR B RE B S I HEE
W CTAFFET]. P ERIR A, 2022, 30(11): 792-797. doi:10.12016/j.issn.2096-1456.2022.11.005.

Cone-beam computed tomography study of upper airway morphology in children with obstructive sleep apnea-
hypopnea syndrome YANG Wengqi"?, ZHANG Yagiong"?, GUO Jinghan*’, LI Yuanyuan™’, HAN Fangkai"*. 1.
Department of Radiology, Shanghai Stomatological Hospital, Fudan University, Shanghai 200001, China; 2. Shanghai

Key Laboratory of Craniomaxillofacial Development and Diseases, Fudan University, Shanghai 200001, China; 3. Depart-
ment of Orthodontics, Shanghai Stomatological Hospital, Fudan University, Shanghai 200001, China

Corresponding author: HAN Fangkai , Email: han_fangkai@fudan.edu.cn, Tel: 86-13916969676

[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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1, 10 5% B AR 5t £ 45 54 (body mass index , BMI) | fH
FEVE T % 45 {1 38 <45 ZX (obstructive apnea hypop-
nea index , OAHI) A B A Il 501 A1 (lowest oxygen
saturation , 1.8a0,) , ¥ OAHI > 1 ¥X/h 1 1.Sa0, <92%
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B 5 (202010155 ),

OSAHS H AN AbRfE: OIFERE 7~14 % ; Q% I
IR EE A2 W7 o 100 L 5 B HL48 PSG 2 i A
OSAHS, OAHI>1 ¥K/h, LSa0, <92% ; @ 4 Al [ #F
CBCT s AR 5k (3 IR L) o X MR 9
ABRIE: DAEW 7~14 % ;@20 PR B AR 12 SR T H
W B B L A iR H 5@ Uk 52 5 s 8 i G [
W M ST L TGP I B A5 R L TG I P A it s 9
I 5 @A A 1T 5B CBCT 5218 2% 9ok (L 5 & R IR
) o HEBR AR - DA IR AR o Bk ik R
QA 1E By B AR TR 5 5 35 KM i T 8 W T A
AU PR 255 3 E Pk W FB 3 5 (RT3 L b £
S5 R A s QBB M DRI , p 2 LA
1.2 CBCT B3k B

BT A B & #R i [ — 4 CBCT (NewTom VG, Ita-
)T =44 . A SECEEE 110k, EH
W5 mABEYEETTE] 3.6 s, F 3 ALEF 15 emx15 cm,
FFR e, LA T AT, SR B R Sk A I k&
i [ 5 i [ 2, AL T RS HEA SR A
SR, W MR R LA AN BEHE A 7 A A L A 3h
Y&, Ly 2% 58 48 F 1 (Frankfort Horizontal plane , FH
ST ) S A SR TS B 2R 0.3 mm,
L DICOM 3.0 4% PR A7 If-fi 11 22 NNT 9.0 Bk A7
=Y AT
1.3 B2 503 5 %

TENNT 9.0 F 4 b g A7 kA8 1, R = A
SCH, U AT MR E A5 0 A5, 22 A B 508 55 A P A
B SCFH F-TAT At B 1 5 eltR e B 22 A B
o 1) i B A TR T 5 (E P SRl A2 A E
AL a5 ) T TR A R T, ds AR
L e SR, 398 88 8 A PR AR A R R X 3
(region of interest, ROI) JK B [ {4 —1 000 ~ —400,
iz 1 A 2 A R ST R R R 2 RAE R
2, B A S VR AR, IR R AR TE Y L
AT A B = 2 ER

FAGER ROL EFE A FH AV TP 7 Y S
WA TP 1, N %2 b 5 FH - TFA7 0 2 R IE R
BRI, /AR I S S R B 5 FH Y 1R GE
PN TE RO TR = o [ w11 NS DR T
K BREELY (SRS % B S FH - S 1T Y
SRR A S o B B S B L I B 0 R

BN M br b AE S (upper air-
way volume, UPV) | SO B A (nasopharynx vol-
ume, NPV) | 5 1K B2 25 #1 (palatopharyngeal volume,
PPV) | 7 M Bt 25 F (glossopharyngeal volume , GPV) |
I W B %5 FH (laryngopharynx volume , LPV) | I < i
% /) #5351 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 8, 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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AT, A s R R Tk . H Spearman
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o/ IVBE AR TR /DA R T AR S AR L /)R R
B 725 OAHI LSa0, A& . P <0.05 2257
HAEGIFE X

2 7% R

YA 2020 % 2021 4F7E 1T 18 = B 1 W
KL DR 2 L3 90 ], H v OSAHS 41
45 1), AR T 8k 8(7,10) %, OAHL B TR A ik
3.650 (2.100, 6.275) ¥K/h, LSa0, 1 i 0 Ky 89%
(83%,91%) ; X HRZH 45 5], AR i B 9(7,11)
% o OSAHS 21 5 % B 2H B AR 8% 4 531 BMIL 48 £ 2=
SEGI#E L (P>0.05)(F1),
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1 OSAHS 15 X] AL — el 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
MK B 25 B I B 2 B i Bt 2 B B Jxﬁfé&ﬁ
I /N A T B S AR S R AR /N T IR
ZRAA5H#E L (P<0.05)(F£2), 0SAHS éﬁ

o /)N TR T R S A T B M B R R B, L iR
FEAA K BRAA R S8 1 L 84%

2.2 OSAHS #2)L# k&8 CBCT M & 4 & & BMI
45 PSG 45 R 48 %

OSAHS H h E R S A M (r =-0321, P
0.031) . b <3 & /B A A (r =-0.338, P =
0.023) | /MR T AR A2 (r = —0.422, P = 0.004)
5OAHI B ERAC, PREBAER . LRE
o /MR A TR AR | A /N A AR T AR RIS AR L SRV AT
PR 5 LSaO. 48 B TCARCHE (P> 0.05) . OSAHS
H 1Y BMI {5 OAHI & 1Sa02 ¥ J& A 56 ¥ (P >
0.05)(5£3),

2 OSAHS 4145} 21 JLFE |l CBCT Il 45 54
Table 2 CBCT measurements of the OSAHS and control groups mm’, Median (Pss, Pss)

Measurement index OSAHS group Control group 1z P

UPV 9570 (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) -3.894 <0.001
min CSA[mm’, (; +3)] 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 OSAHS4JL# S CBCT M & 45 R 5 PSG 45
Z B R AR e
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 UuPv 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

3 i
VAR, JLEE OSAHS PR 5 v 1 R R ™

I IF ARE, S Tz ki, DU R &
B, L OSAHS /9 & L 5 b m ke 7 FpH
%Eﬁé*ﬁa‘é,/ﬂﬂu ﬁﬁ@ﬂ%ﬁﬁi%ﬂ@iﬁﬂk%@?
oy LAGE R ZE O F LY SIS R
B2 S8 EARE TR AR, N 85US 46 T L2
OSAHS [ i & R, 0] DAk B AR I 1 %87 45 5|
I S0 R i R 25 R Rk, L
OSAHS M2 Wiy 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
GBI T = 4E T4 456 OSAHS AL
1) PSG 45 R i 1727650 Horb OSAHS 4119 X
A B B AR S B A AN R I B AR
N IR B 25 R | B /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 R4/ PR FREIBAER
MR T2 W OSAHS S B P ZE N B — &S %
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OSAHS 119 9 # A= B 2 JF R g BB AR
A I IRIG T T B3 B AE 5 b < 25 LD el s
AGE A BH ZEREIR Y . ARBF T A5 R R OSAHS 4 A
FER i B 1 T 7 1) 2 M Bt R+ P B 5 L i /N
TXTREA , 5 Hsu 55 I 25 R 2, AT g2 L
AR KEBN, BT RFEAR R ARIE KSR
ST o ) 5 AR Y SRR S O R A i B
T T 76 1 B B A T B 2 L 0 T 51 &
OSAHS 1P, AHIF 5T 45 J A W7 , OSAHS 4H 2
M B 114 25 B S /N T B AL R S e it 6 1
OSAHS 2 L I8 8 K, B4 % o Enciso
LIRS R OSAHS BN A B R A I 14
FULL B BT /N () JR i <3 75 1, 457 JL#E OSAHS
PSS 00 55 IR ] B T RN B IE A1)
BHLZE. BEAb, BN OSAHS PR A ol A A A 2 | B
G2 HH R Bt BT 2 5 BOTE W AR B s A
FHTR B 8 B A MR s 55 00 A e s e, - <3 B
FE S HIE, N AR I TR AR o R
HIREL, MLER P REESATAR LT E,
T R EE AR I BEAATE 7 % 2 J5 AW 224, BAGE
BB Z KA As ik, JLEE OSAHS /iy - <GE
AT IO 1 P e R B3 I B3 % 7 A B

A Y e/ VB AR T OSAHS BH ZE 55007 8 3=
PR 5 B A — Bt TR SR IE A OSAHS & 95 HL
P EAEAR . M T K AHL 8 OALFE £ /E L
# OSAHS 12 Wi 19 48 # , A8 0F 55 AR 4i 508 W AR 48
B 70K OAHI > 1 /b F1 LSa0, <92% & X N L #
OSAHS B2 Wibs o , 5% 8 T FH 28 X 2 S5 20AY BE I
IoF- W7 %87 452 G /< 76 JL 3 OSASH 2 W b it 8 22
P, B A SCIAe PR HE & ik R BHL 2 1 PR 302 5
i OSAHS H JL— Z 515 H £ B Ak %) M Y5 Tm) B2
AHFFT 78 OSAHS 418 LAY b ASCE S/ A v AR
DA B o/ IN At A8 i REU R I A5 A e /N A A T R A28
/NFXTREA] . OSAHS |0 E M AR e/
T T B B /N AR T BB AR 5 OA T £ v
FAHE , H 5 1Sa0, JTEH B AHSEME . $278% OSAHS
JL b A /) 7 e AR R A /)M A e AR AR
BNl fE R SR OSAHS N £ 22—, X 5
Masoud 25 2 i g ¢t R — 2, WA, ER S o
BT i 7R, OSAHS 41 LAY 1038 /) s 78 1 AR
) T B i B A A /0 A AR 2 Sk A 1R
JE , 5 Momany 55 2 WF 55 25 AL, AT RE R M #
/N AT B P I S A R AR A TR BH 2 5567 ) 25 F T

BEATH/N, FE L AIEHZELL X OSAHS 34
MR BT R A el A (LR 25 5 b . PR, X L
OSAHS I Y7 B o7 A0 F 14 - A BH 2350 49 1) e
/N A T ARURIT A 2 IR R /N R B
() S5 A AT I JE R SO 22 A R AR 1 R

B FEAFTE— 5 W SR B, 1 SRR A g/,
Je 252 ] IR AR BT AN [R) W AL (AR % 001 L b
I PP R B 45 ) OSAHS LAY CBCT = 4k KR %L
i, B Uk R g5 R B AT R A B 5 A 6T R
YA 22 T MU PR R o X FE 4 B 98 A T Il
IRV AR, R T BEAEE THRIN R . fe)m , R
AHIEFE CBCT 1 A5 2 35 5 M 18R Sk 7 3 7.7
AR, X 2 20 KR 2500 B TE TR B 451
HEATRF T T R B FA 4 Sk A, AEAS [ AR 67 35 B 1Y
FARIEEG T REAEZES  FE AL, BX
T A B A S IE S 2 L R A e, R
S 300368 3k AR A AT Sk S 09 T S VR ik — i 22, 15
TCHE TH BRI SO Sl 7= A R

25 L riR , OSAHS LMY B8 SR G
BRI B2 R I B R MR B A A A
/N A TET R, R e/ A G T RRURIT S AR R R AR 34/
T B JL 35 ; OSAHS B L B A e/ IV
T AR B 3 i /M T RO AR 1 /N 1T R R S 3
L OSAHS 1 R ZEH E 2 — . CBCT =4 5+
R AEA BATAL OSAHS B ILW LGB S L5, A
Il R I 251297 MR BT S AR S % MM
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