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Analysis on correlation of children adenoid size and
nasopharyngeal volume with CT volume model
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[Abstract] Objective To explore the relationship of children adenoid and nasopharyngeal volume using upper airway
model established with CT volume scanning and three-dimensional reconstruction technology. and to analyze the impact of
obstructive sleep apnea hypopnea syndrome (OSAHS). Methods Nasopharyngeal CT images of 109 children were
collected. After reconstruction of all images, the size of adenoid (A/N value) and nasopharyngeal cavity volume were
measured and calculated. The children were divided into normal group and hypertrophic group according to A/N value, also
OSAHS group and non-OSAHS group according to whether had OSAHS or not. The indexes were compared between
normal group and hypertrophic group. The correlation of A/N value and nasopharyngeal cavity volume in different genders
and ages were analyzed, and the impact of OSAHS on the relationship of A/N value and nasopharyngeal cavity volume was
observed. Results Nasopharyngeal volume of hypertrophic group ([3 111.67 +1304. 73]mm®) was smaller than that of
normal group ([4 960.55+2 036. 14 Jmm®, P<<0.01). A/N value of hypertrophic group (0.69=40.11) was greater than
that of normal group (0.4540.97, P<C0.01). The nasopharyngeal volume was negatively correlated with A/N value in
both genders (rmue = —0. 43, Femae = — 0. 42, both P<C0.01). The correlation coefficient of A/N value and nasopharyngeal
volume in children <Z5 years old (#= —0.43) was less than that in children aged 6-10 years old (#= —0.49), and of
OSAHS group (r= —0.60) was higher than of non-OSAHS group (= —0.33). Conclusion Negative correlation of
adenoid size and nasopharyngeal cavity volume exists, which is of age difference. Compared with non-OSAHS children,
adenoid size is obviously correlated with nasopharyngeal cavity volume in children with OSAHS.

[Keywords] nasopharyngeal diseases; sleep apnea, obstructive; child; tomography, X-ray computed

DOI:10. 13929/j. issn. 1003-3289. 2020. 03. 013

CTERERSHILERFEEXR NS ERE
BERHPEXME
WA R R R AR H AT R R XA A

CLL KB 22 B S S s BE e R ), T g B 45000752, 1 9 48 N R EEBE T g 4 7 IR B} B2 Be
T T 2 MR AHUE 52 T 1 1l 4 MRk 2 5 00 58 ) o | R SE R 2, T F KRN 450003)

[ E] B# RACT &RAMKL =4 E @SR FAGER R R L8 IR /NS S i R &L A
FE P IR AR PP 1 BT 45K 25 A AE (OSAHS) f52 I . ik SRR 109 B JLEE & CT KIS 2E47 8 2, I & 30 31 55 I e 1A

[FE—1EE] MRBAIT9—) L W MBI A FIREIN, #F5EH m . HILE R K.
CEAS 1S W 28 M0, KR I 27 B T K8 M Hpols B2 B B39 B, 450007 . E-mail: xinzhuangmin@126. com
[ 7s HH#I] 2019-10-29 [f&E B#I] 2020-03-16



o 378 o [E B 2R R B R 2020 4E5S 36 #5258 3 8] Chin J Med Imaging Technol, 2020, Vol 36,No 3

KANCA/NAED R S s A5 FUE S8 AR A/ N DR BT AT L343 S 1E o LRI R 2 AR R 15 AT OSAHS 432 OSAHS 41
FE OSAHS 241, HAIE 3 4RI R 4Ll 45 S 5022 52 70 A A R BOAS [ AR i A/N(ELS S s A BLRD G AR A e OSAHS

X A/NAHS SRR, &R

B R 2H 2 s A8 FH (3 111, 67 +1 304. 73) mm® J/N T IE # 44 [ (4 960. 55+

2 036. 14)mm® , P<<0.01], A/N{H (0. 69+0. 11) K FIEH 4 (0. 454+0. 97, P<<0. 01), B LML #ELEWE RS A/N H
WGy =—0.43, 1, =—0.42, P¥<C0. 01, 5 Z LT ILE A/NEHS B S B H &M = —0.43)/MNTF 6~10

LI (r=—0.49) ,OSAHS 41 A/N B 5 &0 iz 258 BUH G HE Gr= —0. 60) 7 F3E OSAHS 41 (r=—0.33), &it

HRAE AR

NG BT i 5 AR SAR OC ELAFAEAR IR 22 5 . OSAHS 8 LR AR /N 5 B A i 25 BRI AH DG PE T 1
(RS ]  SLBN s MENR TR 45, PR ZE R s L2 s (KRR AR X T Bl

(hESES] R766; R814.42 [CEkFRIRFE] A

PRAEAA A 2 L 3 5 O R R 2 — 2
77| A L E A B B T A BT 45 1K 3B K2R B 1 (obstructive
sleep apnea hypopnea syndrome, OSAHS) iy 3= % i
PRz 020 R A IR R L 3 <3 R A, ST B Y
P B IR 2l 5 B B IR ST BE R K R BEAE B
FEH R B L BRI AR R KL 1 AE e IR T
AR 2R, AP RM CT £ % | & 4
(multiplanar reformation, MPR) K & & (volume
rendering, VR) i R FE & A ERA, M EJLE X
T S A J 2 AR R LS IR AR RN B G &R L TR
OSAHS Xof 5 M Jr 75 B 5 AR A DR /AR S APk 9 2
1 BEREFHE
L1 —f&WR WedE 2019 4F 22019 4F 9 A 109 #
PRI 2% g 5 B T K8 M R~ B T K P O B B
Z G CT 4 0 L, HEBR bR v O 5 38 il 5§
i s @ BRAEAT S H BORAE AR DI B s 5 O S M 35 il 25
T Iob 0y B o o PR AR BR R W I GE 5 @ RS A B
T E s @ 8CE KB A4 TR IR DD R L B it K
E o A B ST 28 K P I B K M O BE e AR B 2 D 2%
HEE CHEHE S 201978) . BT A7 J8 2% 5K K 3 48 38 0 15 )

[XEHS]

1003-3289(2020)03-0377-05

Tt

= U
1.2 Y& 5 ik *H Siemens Somatom go. Now
CT HERACGHAT -, [ ST & IR, R
FH MPR $ A 5 e R A7 A0 5 R A7 B3 (R 1) 7 6 il
SRR 1 2% 52 o7 3R A5 1E H 5 IR A7 Tl 45 ) 8 b %k
HAFAL T 2 (O 5 B S AE 5 F % (H ) iEZ
L oA A B (N R (R TAD T LB R 2 M
KL (L), B PR R R ™ i I R R I FE 4k (A 2, |
BRFERIE R (B 1A) . FPAT F 8 B R CR AL B -
WA AN B R G E AR TS B AR S AL
BRA/NCE 1B . TR BG4 BB R 5™ T
LT AT A il T SR 7 PR A S A o /) R
A 10, 7EFPAT TR EMR 1 LN RS
GEONRG A S THORE R S B AR R g KO R S
W R 38 )23 1S B, 2 )2 I S i %k 2 il ROTCE 1D
~1F) , G FEFRAS - AGH S VR EUR S5 8,
By B s 25 R (B 1G~1THDM , BEHLH 2 44 P %
HARR LA I S AG R B2 D sl 0T BUF 45 4 b 3 1B 5 B
DU HCHE L R 2 3 DR B R P B R e A R A
N FRR BRI, o A/N =20, 60 FIH R IEH 4,

g

B 1 CTMEREERSRHEAEFURER A TR EMR L & 80 1 58 BE (OHD AR FEARE BE (OA) 5 B, T2 MR A7 R - 0 2 72 i) &
JETIBR s C. F AR A G - 00 45k 5 W f e/ NG TET B 5 D CE. SR FH A 057 PR AR 220 T i W S A BT 5 B 1 WK A RS 0 e s W S L5 G HL
R s R AR AR SR A (G B R (HD VR ]



A [ BE2F AR AR 2020 4E58 36 %5 3] Chin ] Med Imaging Technol,2020, Vol 36,No 3

* 379 -

A/NAE>>0.60 A BB KA. 1 £ LR 336 B &
1 24 H B Bt 3236 B2 AR 41 58 [ LR Blp 23 R 5% [ B Hi
S 2244y OSAHS 2 Wibr e 2 [/ 12 Wi OSAHS. H
I B L OSAHS A FidE OSAHS 4.,

1.3 Gtz R SPSS 23. 0 48343 b7 8 14:
DL T s RORFE A IE A 40 A 0 1 i GERE LU B R
RRRITEOR R, SR o K 50 L3R R 1A T R 4
TEH A AE R 3 A5 B OSAHS B R 2Z 5 L 1 KR
B2 M A bR 22 5. R4 A/N A o0 0k K
A LE R 10 4,55 1 41,3545 41 8 s 258
WAE. RH Pearson ¥ 343 ¥ A [F] ¥ 51 Ko AS [6) 4F #%
A/NAE 5 50 s 25 B0 ¢ & L L B OSAHS X A/N
55 B0 s 2R AU M 5 . P<<0. 05 M 22 A 4
AR, P<0.01 NERAREGIEE L.

2 R

2.1 2 S B AR LB ] R S MR e A 8 Ak T
b gy A 109 L3 B 66 6. <o 43 6], 4F i
1~10 % S FH4ERY (4. 9£2.3) %, IRFEIRIE K4 36
i), v 16 1 (16/36, 44. 44%) OSAHS; IF # 2 73
B e 4 ] (4/73,5.48%) OSAHS, 2 40 [a] 4 5] 2
FEGIT B X (fF =0.01, P=0.93),OSAHS £
REFHGIHE L (¥ =24.43, P<<0.01), B KA
SV s 5 R L B I D) s R 5 MR e e 4 A T AR A /N T
EWHHAGE D,

2.2 AFMEFILE A/NESRWEERKLR B

#1

A ILE S 2SI A /N A T i AR (& 2) . 55
PER L E B E 2 S A/N AE 52 57 A 5 Cry
—0.43,ry =—0.42, P ¥<C0.01), B¥: K e
FEVRAE R L 3 S WA s 25 FRE8 /N T R B R GE 5 & (o fE
Sr8h 3.96 K 3.78, P #5<C0.05),

2.3 REM4ERILE A/NHS5BWEARI LR 5
% T AT BRI CA/N B % 12 38 A, 86 W i 25 F
GeAgIEIN ;6 ~8 X BRAEAR S 1S KI5 18 Wi/ . 2 5 4k
FEMXRRE MBI AT 6 F R e, 10 %
A EAEE AR 3D, HAILES N 1~5 S H(n
=67)M 6~10 B H (n=142),1~5 H 4 A/N 5 &
M fie 25 FHLE 17K 06 (r=— 0. 43, P<T0. 01) , IR RE AR R
KL B A (2 813. 91 mm®) /N T R AR 4K IE 3
# (4 013.86 mm®, t=3.61, P<<0.01), 6~10 #H
A/NMHEBWHEABRERNMHL (r=—0.49, P<
0. 01) , B B {4 T A S5 WA i 25 B (3 638. 46 mm®) JR /)
T IEH # (6 396. 90 mm®, t=4. 35, P<C0.01),

2.4 OSAHS X A/N {H 55 80 s 25 BUC & 152 i)
OSAHS 4 (n=20) A/N {8 5 5 W JF 728 B R OC (r
—0.60, P<T0.01), B A A& 8 KL 2 5 i i 25 1
(2 985. 62 mm®) /N T BRAEAR IE # # (5 645. 00 mm’, ¢
=2.85,P=0.01), 3F OSAHS 41 (n=89) A/N {ti 5
B 2 A AR 56 (r= —0. 33, P<C0. 01), IR REAK
B R L2 80 i 25 (3 212, 50 mm®) /) T IR AR AR
EH (4 920. 87 mm®, t=4. 92, P<<0.01),

2 ZH G I A R i I I e e e A Ak T AR LA C )

21 51 SR B S A (mm®) S WA 5 A9 7 Ak T AR (mm®) A/N1H 22 B R R BR (mm) Fi 55 TR BR (mm)
REEPRIEH 4 (n=173) 4 960.55+2 036. 14 84.56+70. 29 0.4540. 97 7.82+2.81 7.61+2.78
BREEAR AL K4 (n=36) 3111.67+1 304.73 44, 74444, 65 0.69+0.11 4.02+2.13 4.16+1. 84

18 5.73 3.59 11.41 7. 14 7.58

P <0.01 0.01 <<0. 01 0. 01 <0.01

8000 0.70 r —a AN o— AR + 7000
7 000 F _m 5 d|
J0( ;_fq_\l = PP 0.60 e /// 6 000
— 6000+ b 0.50 } ok 15000 2
g & =
= 5000} modo b F s g o {4000 E
X » ~4 Y
b < ! =S
2 4000 < 030 » 3000 %
= )
E-: 3000 F 0.20 + '// 42000 \_J
AY .t
2000 F w010} 41000
1 000 ! . . L 0.00 L : - : 0
0 2 4 6 8 10 0 2 4 6 8 10
T 2] ) (3)
B2 AEMEINILESMEESBRYS A/NEPLE 3 O RRMEREILE A/N (65 50 1 25 BUH 2 E



*« 380 - o [E B 2R R B R 2020 4E5S 36 #5258 3 8] Chin J Med Imaging Technol, 2020, Vol 36,No 3

3 itig

PREEAR AL AT S8 OSAHS (1) 2[5, )™ 5 5 52 1
ILEIEFAAKE . RS IRFEAIE K FEAREE CT %
SARERG A AT T S s BR AR A B S RN O, SR
CT S A FBUSHRL3Hr S A BN AR T 48 Je =
RS W1 At (AR A AL oy = S

S L - RTE S e S L IR I S IR R R R
INSEZR S AIHT OSAHS i 85 il i 28 B IR IR /INRE 56
PR, B AR (DI R TR AR, Hif o=
0. 05,8=0. 10, BRI AR EEIAR IE 21 55 B RE AR AR R 4l REA & e
8 k=2, R T A 45 5, PR AR T O 2 S W s 25 AR
=3 000, bRMERE s =1 300, B AL TF H 20 S0 1 25
FIE 72 =5 000, 43UEFE =2 000,
7lz(uﬂ+ M5)2(91+1/k)82

&

PRARRE K20 B 55 B A il 32,10, B s = 33,
npgy =66, 5 BN TCRFEAAAALE B 10 0 I FEA i,
WORE 20 K TE R AF R A o A /D 43 ) /36 1 e
72 6, PR ARG ER X 109 B L EE R IS .

A IE 245 5 B IR R R IR KL E A/N H K FIE
WAL, SRR A5 A AT, SRS R CT
WL BEIE )L RGESS B A, R A/N K, 15
MR 8 A, T 4G T R B o WA o SR AR B /N T X PR, 3R
A S L AR A B Ak AR I K S 3 B PR %E . A
AR 5 Z AL,

A5 S B 55k B A M AR AR T O L 2 S5 R s 5
FRBNT R IRIE® # , RULE A/N HE5REEH
KRB ZER w0 548 a %, BEAs s
INHIRAEIRHE T 6 2 NI 2R R, AR ET RS Z M
—H.6 &R CA/N B 9218 15 K, 5 i 25 1
WENEIETN 6 % J5 MR s/, H 6 ~10 & JL#E&
A/NAE X S i 25 R 52 & T 1~5 & JL3#E .,

A/N ATFE— 8 B b S e S5 W 5 <COCIE AR
JIES R 1 R AR R R 84 K T ek WUAT s 45 A A X L E L A/
N LB 18 R R R 2 I A A o i e A Jo 25 ARUAR X B 22
SR i G AR R A BN B R . BFR
R PR BERE AT OSAHS 51 & BFE )L 28 B R 1 i 2
KB R B R AR T X B AL, OSAHS 41 i B 44 1
FRUHG I P B 20 0K L T 2 4 B L 28 IR R K B
JEL R R AR FRTC A i 25 5 L SRR IR FE AR IE K 2 80UL#E b
OB ZER M E AR RS IR AT B KRR G, A
WG & SRR I R L 38 55 W s 25 BN T R A4 OE 8
H LB R T B OSAHS, A/N A ¥ 5 50 s 758 B4 1

QD)

AHZE, AR THE OSAHS JL# , OSAHS JLE JFFE AR R
/N5 A 2 LI R DG s R A K A e
U, BT BRI S 22 R LS RLI , AH (W) 1R R A
A Z 18] T BE A7 7R 5 A T FR 25 5, Bt DA R A T AR ol Ak
FUEAG OSAHS S0 i 1 <38 FH 2E 1% B A7 75 — 2 J BR
P, ARHIFFE R A 28 FRUR A e  MA AR
SERGTATAE S A/N A B K5 B 0 ks 25 B /N 1T RE AF AE
PRl , P 28 AR, 5 & A OSAHS G,

BEE TSN R H 25 K, B 6 235 . CT Al
MRI 2 m] 4 Bh il PRI2 Wi B B A IE K & 9F OASHS K444
P AR B A B A b s AR T AR S B RGE
ST S DL = G ST AR B DT A R AT R R X
EAGE B FIWT OSAHS HLUIE K BREEA AT 15 103
FEC L M PRAZ I ANG T OSAHS 4R {EH 23 %K 35

Zi ik, JLEE BRAE IR K /N5 B 0 i 2 AR A7 A
5L IRFE R KL 38 B fis 728 AU T IE 3 L R e
AR 22 5%, ML AE OSAHS JL#, OSAHS # L
JRFE PR K /IN B 0 s 25 B A A S M T

[ 5% 3k ]

[1] SUNY L, ZHENG H T, TAO J L, et al. Effectiveness and
safety of Chinese herbal medicine for pediatric adenoid
hypertrophy: A meta-analysis [ J ]J. Int ] Pediatr
Otorhinolaryngol, 2019,119:79-85.

[2] ZENG G H, LiY, TENG Y H, et al. Clinical application of the
dynamic adenoidal hypertrophy ratio in the evaluation of illness
severity in children with OSAHS[J]. Lin Chuang Er Bi Yan Hou
Tou Jing Wai Ke Za Zhi, 2017,31(15):1174-1177.

[3] HUC, HAN D, ZHOU B, et al. Investigation of resectability degree
for adenoidal surgery in OSA children with the method of computational
fluid dynamics[J]. Acta Otolaryngolo, 2017,137(1):82-85.

[4] PACHECO-PEREIRA C, ALSUFYANI N, MAJOR M, et al.
Correlation and reliability of cone-beam computed tomography
nasopharyngeal volumetric and area measurements as determined
by commercial software against nasopharyngoscopy-supported
diagnosis of adenoid hypertrophy [J]. Am J Orthod Dentofacial
Orthop, 2017,152(1):92-103.

(5] Wipsh, MR A, TR, 45 . 16 ZIR0E CT A BH# S £ F |
oA LB MR A AE K b B I DR B B3 A 0] AR s W
1RYT,2019,30(2) :244-246.

[6] MARCUSC L, BROOKS L J, DRAPER K A, et al. Diagnosis
and management of childhood obstructive sleep apnea syndrome
[17. Pediatrics, 2012,130(3):576-584.

[7] KIRK V, BAUGHN J, DANDREA L, et al. American academy
of sleep medicine position paper for the use of a home sleep apnea
test for the diagnosis of OSA in children[J]. J Clin Sleep Med,
2017,13(10):1199-1203.

[8] #RWELL, MyLlly, BLLM, 55 . BRAE L0 L AGEZEH CT R A%
FE0] RN BE RN R 2444 4, 2015, 45(9) : 636-640, 645.



H [ BE A AR AR 2020 4E58 36 2% 3 8] Chin ] Med Imaging Technol, 2020, Vol 36,No 3 « 381

(o] RGN, B8 T, AW, % JLE AR KA MR & BB & %
g (0] . U 24528k, 2006, 21(10) :999-1002.

[10] DONNELLY L F, CASPER K A, CHEN B. Correlation on cine
MR imaging of size of adenoid and palatine tonsils with degree of
upper airway motion in asymptomatic sedated children[J]. AJR
Am ] Roentgenol, 2002,179(2):503-508.

(11]  EHade, 245 —F), SR4T T, 55 . PH JE 1 B NS A W BT 152 235 A E S8 % B 00
ZE A PIRERCE [T] . h B2 AR R, 2018, 34(5) :668-672.

[12] Z8p, BEZEM, i 5038 B 5% MIRT PF-f BEL 22 14 AR U 9% 1% 2 45 1% 3
SERAAE B SR RIS I |- T B9 A MR [T] . v [l R 2
BAREEAR, 2018, 34(7):990-993.

[13] @ik, BAME . a2 8 A CT 7 B AR I KA 38 OSAHS &
Fe Wi e L I R R 3K 2018, 23(11) :2034-2037.

[14]  JEERE, ANF2, X, % AR IE KB L& R GTIRE EA
TE SR R W ) B A B B R A 43 A L0 o ) T S i e Sk 450
HMEE, 2014, 21(8) :398-402.

Corona virus disease 2019 in infant. Case report

BILFHBEBRFESHK 1 5

WA, R G AR 2R

(1. SN NREBEZ AR 2. FURSNEE, 5 5L

[ Keywords |

550002)

novel coronavirus; pneumonia, viral; infant; tomography, X-ray computed

[RIA ] PR sE s MR st 2L 2R AR X Lt 5l

DOI:10. 13929/j. issn. 1003-3289. 2020. 03. 014
[FESES] R563.1; R814.42 [C#k#RIRFE] B

BILA, 55 K, W L0, TR 2

TR ELEE R L e B, 5 S I
KT AL 2019 B A R R
(2019 novel coronavirus, 2019-nCoV)
A2 B R I BEPE L 56192 Dy 7 8 et IR 3 ili % (corona virus disease
2019, COVID-19) . £ BEIRTT 5 i P 22 Btk e o 155 2o

e HUA 24 COVID-19 75 il 2 o 5K i B AP K0 &
55 2 AR 3 ARG, B AR RN R 2 o R BRI B, T
SRl JLHEE R I W R AR AR AR A1 A i A
CLAf o 2 K C J2 B 2R A T bt RN R T AL 8 4y
COVID-19 LW JERE IR » 52 3 % K A 7R JC 57, 7T e 5 B0k
AR, BEAILGRIE IR IR R GG R T MR M4 R
R GBI AR B R T A DIILE I G B R R

(#D

[(XEHS]

1003-3289(2020)03-0381-01

4 b 3
K, TRk A B BE A2 BE 8 b ik B . L R
g, AMdLRE 5 REH B LR E |
MR LI R AR W R R . WA 4
#ER CT Chigh-resolution CT, HRCT)
7R S NS SRR BB XU I 22
Rz BORIR T BE 52 Vs S % BE ; .
M (ground glass opacity, GGO), 1%
RO LB A1 7 ik BT ok 2 (&
TA) A b AN LI 7R 5 A 52 (& 4
1B) P AL L5 ML AR A T B (L A : | % 18

B 1 COVID-19 BJLMgH HRCT B A B. A [F J2 18 A o 4l 07 B % 8 7R o 748 K 5 py o 7 434

J7 7 58, B Lk ) B A K fE EE A T o . B4 L COVID-19 Jig 35
HRCT . O 28 % B R U, R %% Ll 2 B &, sk A
B X 2 QMR T R R GGO J& me L BIAE 4,
R SEAR RS , AT WLSERE L s @FR 43 5 KB It AR AL, R
N7 SRS R AOR 1 25 298 th 58 - (R A8 1 il A Bl 1] o e 98 fif
SELIE PR T A R/ B 5% B 2270 AR/ DL R 8 M A2 i 80
Jit57 s QAN 25 45 AT 9 B8 B Do 25 B I3 27 A L 5 1512y K TR
SO A LM 4 2 A TR DG P I 58 S TR S 2 L4 T
PRI R SF Y TRATIR S I R IR | 5236 5 e W8 HRCT K A
1 BT 2 W AL T K 2019-nCoV 97 JB 2 B 1ML 3 2 A )

[EE£WB] EXKARRESTH (81960314) 5t M & RHLHTRITTH (S FHE 3201912810 ),
[E—1EEHE] WHEA988—), B, StM St A LB 1L, EVREN, E-mail: zgxieguangyou@163. com
[EEEE] NEA. ME NRERE#5E 550002, E-mail: liuchangjie3108@sina. com

(¥ HHEA] 2020-02-15 [f&E B #] 2020-03-06



