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the Adenoid and Nasopharyngeal Cavity
Volume, OSA Severity*
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ABSTRACT

Objective To investigate the relationship between the adenoidectomy-nasopharynx ratio (A/N) derived
from CT volumetric model and the severity of obstructive sleep apnea (OSA) and nasopharyngeal
cavity volume. Methods Reconstruct 230 pediatric nasopharyngeal CT images collected from the
Department of Otolaryngology, Head and Neck Surgery at Zhengzhou Central Hospital, and divide
the children into two groups based on the measured A/N value: adenoid hypertrophy group with
93 cases and normal adenoid group with 137 cases. Compare the nasopharyngeal cavity volume,
A/N value, left nasopharyngeal space, right nasopharyngeal space, sleep apnea hypopnea index
(AHI), and lowest oxygen saturation (LSa0,) of the two groups, and compare the above indicators by
layer according to whether the children have OSA; analyze the correlation between A/N value and
AHI, LSa0,, and nasopharyngeal cavity volume of OSA patients using Pearson's method. Resufts The
nasopharyngeal cavity volume, left postnasal space, right postnasal space and LSa0, in hypertrophic
group were lower than those in normal group, and the differences were statistically significant (P<0.05).
The A/N value and AHI value of hypertrophic group were higher than those of normal group, and the
differences were statistically significant (P<0.05). The incidence of OSA in hypertrophic group (62.37%)
was significantly higher than that in normal group (3.65%), the difference was statistically significant
(P<0.05). The nasopharyngeal cavity volume, left postnasal space, right postnasal space and LSa0; in
OSA group were lower than those in non-OSA group, and the differences were statistically significant
(P<0.05). The A/N value and AHI value of OSA group were higher than those of non-OSA group, and
the differences were statistically significant (P<0.05). A/N value was positively correlated with AHI
value (P<0.05), and A/N value was negatively correlated with nasopharyngeal cavity volume and LSa0O,
value (P<0.05). Conclusion A/N value is closely related to the severity of OSA and the reduction of
nasopharyngeal cavity volume. Evaluating A/N value by CT volume model is conducive to judging the
condition and severity of children with adenoid hypertrophy.

Keywords: CT Volume Model: Adenoid-nasopharyngeal Cavity Ratio; Obstructive Sleep Apnea Syndrome;
Nasopharyngeal Cavity Volume; Adenoid Hypertrophy

BBRERIRAERN B 2BRRE RE, HEEMRE2N"Y, RN SHERN A
ApaE. OFIHEESIR, EEESBE, F 5 EH K EEMERMEIRE S (obstructive
sleep apnea, OSA), ™ EMEERE"", HRHY, BEEEAZ) | EOSANEE
BEE, S LENEKEBMNNESERRTEE M, 3T BEEEASHOSANIST,
—BHREXRXINES", REFREFE2ENNATSE, BFRLE)|, BIIESE
EE)L, REMELUZHOSANERL" . Fitt, WERAKIEAS HOSABEMHT R,
ERE IS I REIE TG, TOSAMIZET L, 2SERSNRANSIE, BEETGEE
RER-BIRRSEL R (A/N) R ERBESRNEE—ERRM", MEEXEARAN VL
B, CTEREREARNEHEEANITGEIRME T HNTE, XM REBERNEE
BAERMBIREATR, FHEWTERA/NG, ME e TSR AIBARZEN
HERREAROEN"Y, EFX—58, AARABCTARBRERER, BRA/NES
OSAKIEIRERBIREAINZ BNHER, B EEARAAS FEAS) L HETIE
1%, BERRA/NETE TSR AE R AR A TR BRI OSATHRIE ™ =42 B2 Fh i SR AR 1 8o

1 BE5H%

1.1 —# B0 ERRE SRR LML ER2306)) | 2 BIREFCTEIGR#HT
B, RIENENA/NERR) LD R AIEALEIG, BIIKEREIITH, BILK
SEENRY 120212 B E20244E2 8, ST RBMNHERAT T, AFSIREEHM
HHOERESCEPCEERKLEN(201978),

ISHTARAE . OSAR)LIMZHTITES Z (ERESAILRZE) hagira", EhA/N
{B<0.60HIBT RHESREAIE R, A/NTE>0.60IMT RESREARREA, EHRAHIZ=S5//NBSTI2
#r A 0SA.

MNFTRE: ()INEILER3~12%; QAR INERRES T 8WCTIREHR
SREGER; 3)B/EHBITRE, BEEYE; G)ARAREEE/IXENHNIER
ERIEN, HkimE: ()BIIHEES. WRHLERE; QSR TSELXE5H

(B—1FE] TR, &, TREM, TEHRRSMH:
GEffEE] ER4

CTHIMRIF&RIZHE, E-mail: chwang0214@163.com

35



HEICTRIMRIZRE 2026418 $24% £185 2519588

() BEME. REMES; O)RE

F, 3eHar. 88X
KEFFIERD; (6)MRE. BRKEE,

230fE2RER) INEKARIT: Fi183~12%, FYF
18(6.9x2.3)%, HhBEMEEI4206]. THEEESSHE,
1.2 CTRERBEAER KLEFFANBAN64HAEITTFICE
CT(SOMATOM Definition Flash)$3##1¥, E#TEHEZESR
KENTH, BETHAMPREAEEREARAUSHERUEE, EH
E AR o, HRIERRRUE G, NSHLRE
RADTEEREIRX A LENEBENERERE, HELE
HARMAREFEEZENE TS, RIBEFEAEE, ERRUBES
L+, MBA. L TERGEEREKGISENES, LUFGEFLE

AN AFTTTERNMUEG EYESRENLR, Hi&
BAEROIl, BINHIHTE ETELREAFIRMVRER, 1S
BB, DRSS, MRS ER UK EREEERNR/IME, LUK
BERSRRRRARER, NERERSBRIFFERRRBNEL
BE(BEFFEEANRERSHEENERRS (SMREEEN),
HEA/NLLE, BIEMLKNFENREE M HIEEITAIENN
£, IUIEFNIRLER. RIBA/NE, KBILDAESAMANE
<0.60)MABAZH(A/NE=>0.60)o XFLEABARAMEREA) ENSR
AR, A/NE. £E2FEEK. EREREEMESHER(AH)
MRRMEEHE(LSa0,), 2IRECTEREG NS AR EF AR S RE
ARTEEREL E2.

® ®

B1 1A SARAIMPRIE T & PR R B (A%R) B vl ST (N%) , 1B KOREMPRETI &4 2 )5 I IR, E1C. E1DA B B AR VR (16 I 3)

1)

/) ®
RHL.
H RFAL Y ERATHIFA
L)

13 2SEEELN KEERSE) | ELVERETh, B)IRETRH
STEMEEIRIFE T, RIFMEMI LRI IR ET B, RBITER
BR2) L MEMENBRERE, BEMEESRERER, 2
EEENE, RAFRBFEUNHIISBENEELY, MRS
. MEEMESSH, REVNLER, £F (hE)LEHEEMY
BEBRITIG 2 (212 W 53474575 (2020)) SHOSARYIZERFRE"", )L,
RAIE SRR T AEMERISH, B8)19H0SAEFIEOSALE.,
AHI (BEBREIE IR Z(S(RESIEE0) =50 /h, (LT, BERITIRE S,
B RPEBESAER ST I OSAISHTIKIB, HAHUNFSR/h, BEE
TCBR 2 E S BERITIR E S AEIREY, BJHEBROSA, 12 93EOSA,
FAPearsonENHA/NESOSABEAHI, LSa0,. EMREETRM
*H*‘I‘EO

EI2A K IRAIMPRIN A, N, E2B. E2CH RRMMEA. A LFER, EH2DY B ARVRE (ki

1.4 FitE A% BURGERAITRESPSS 21.0#1T 94, A
RNENCTEEEIER. AHIL LSaO.BHAESHHER,
KRB EREE(x )@ TR, MAZBLRRARESD
Wi%; OSARLEXNIRA xH0k; A/NLLESBREEH.
AHI. LSaO-fEHIHE XM 5347 K A Pearson & H 48 4148 X 184
B SE; P<0.05MARERBESITFEEN,

24 B

2.1 BRAMERANCTRGFENR. AHI, LSaOELLR B
RAR) WEREER. £REER. A2EEE. LSaOlEE
MRFIERA, EREERITFREX(P<0.05); FEAHERILEIAN
B. AHIERTERA, ERYBERITFEN(P<0.05), WKL

R1 BAAMESANCTRAFEIT. AHI. LSaO(HLLR

285 n 2IREARR(mm)  A/NE EEEER(mm) BEFEK(mm)  AHICR/h) LSa0,(%)
BEALE 93 4298.1£330.9 0.78£0.08 4,92+1.70 4.841+1.56 6.33%£1.55 86.911+5.20
EEH 137 5671.8£678.1 0.50%+0.07 7.11+2.03 6.94+1.70 4.87%0.98 88.40+5.73
t -18.118 28.087 -8.562 -9.502 8.750 -2.008

P 0.000 0.000 0.000 0.000 0.000 0.046

36 -



2.2 BRAMERANOSARERILE EAHLR) LWOSARE
K62 I3TNERESFEFEEIILN3.65%, ZEREBRITFEX
(P<0.05), &2,

2.3 OSAAAMIFOSAEMICTR B FIBIF. AHI. LSaOAEHbE
OSAHMERERR. L2HFEK. G2FEKR. LSa0NEE
R FIEOSAH, EREBZITFEN(P<0.05); OSAAR)LE
A/NE. AHIEEFIEOSAAE, ERMEBLKITFEENX(P<0.05),

R2 BAAMERAKROSARERLEN(%)]

CHINESE JOURNAL OF CT AND MRI, Jan. 2026, Vol.24, No.1 Total No.195

&3,

2.4 A/NLLES RIBREAT. AHI. LSaOfEREXMSIT *t
2307158 ) LAOA/NES £IREEAT. AHIL LSaO(E#{THEXME S
W, DRAEIRSEE, BRER: ANBSAHIEZE BEEMRX
%F(P<0.05), A/NBESEREE. LSa0EEBENAEREX
%(P<0.05), W4, E3,

®4 AINLESRBEERR. AHI. LSaOENEXY

B3 n OSA JEOSA b=t A/NE
BEALAE 93 58(62.37) 35(37.63) r p
EEHE 137 5(3.65) 132(96.35) EIRFEAIR(mmd)  -0.677 0.000
x2 96.026 AHI(R/h) 0.582  0.000
P 0.000 LSa0,(%) -0.539  0.002
3 OSAAATIFOSAHMICTRFIBIR. AHI. LSaOfHHHER
B3 n 2IREEAR(mm3)  A/NE EE2EFEM(mm) A2FEKR(mm)  AHICR/h) LSa0,(%)
OSA4R 63  4098.1+381.8 0.88+0.10 4.66+1.78 4.59%1.60 8.41%+1.47 84.40+4.97
JEOSAH 167 5500.5£593.6 0.51%0.06 6.81t1.84 6.6611.62 4.35+0.91 89.08*=5.56
t -17.428 34.244 -7.973 -8.671 25.166 -5.855
p 0.000 0.000 0.000 0.000 0.000 0.000
(3] (3:) (3)
B3 FE3A. E3B. E3CHAIR&2306] BLEYA/NME G Bl s A8 . AHL. LSaO fHPEATHH K M 0 A k5 1
3 i

OSAR)LEE MEERES, TmEXM) LENRK, BEERE
AEOSAMXEER, AR AR ARRE R E SRR
X FISUF AT OSAE X EEY, AIAREE CTERIEE
R, FAHRANSOSAKIE R BIREATMNEEE, SHEAIRK
RHERB AN TENEABNAT AR,

ARAREI: HRFESE, BAAR) IWBRESH, &
BEEM. BBEEMUKELSI0.EEMR, RAREERAT
B)LHITIRINAEF= £ T REZM, BRAEAGELEEETIR

b, W—FERET A ABREER, N7 8 7RI
A, XAEENEERRS TANBEE, SS5E/LEN
WREEHEBSNER, XRNENE) NERHRE, F2RE
HESBAREMSHLSa0:MEME", BABEEEASOSA
ZEMXRER 2R, BAMAREIELDN, BHRE K
BN T AR AR IR S, REERIURLSa0,NEEE
W, FX—R R T EAENAERIGERE,
AMRLERET: BAASR)LHA/NE. AHEBFEEA,

- 37



HEICTRIMRIZRE 2026418 $24% £185 2519588

ERWEBFHITFEEN(P<0.05), CTRREREAEDEHI
BERANANBIRENSTR, AERITEAN, Ho45R
RRTE 2 AL 05 EL VLM 2 Bt RS AR BR A BOFE EE A B IRPE RO a1 T
®, EAEHARERRE, ANEASHBREGEASKSE
DRRSBROARRT RS, XA AR TE B ) | BR AR BY & PR 61 0T R 38 8 1938 47
M, IBAHAS)LAHEMBENEE, WiRRXLSs) | FEETE
RER S IR E EHEESNIER, MBS mE i
BIRHE", SESIENE, IBAAR)IMWOSAREXEA
62.37%, TIEEAINA3.65%, X—BEEREREET R
FEAS0SAZ B BB R,

ARRLERET: OSAANBIAEAR. t2FEaK. &
B5EK. LSaO NEEMMFIEOSAH, EREEHITFENX
(P<0.05); FBAOSARE )L M IREE M A SHR S5 EZERAEN
e, EN%/N SRR SRS SEELD T IRREEmN S
18], TILSaOMIBEIRNI MR T &) |75 8RR Fh e 642 ) B4 HO Bk
SEH", AFTELT, OSAAR)LHA/NEMAHIEYEE
BFIEOSAH, A/NTERIIEINR BT B R IE A S B S IR
S, TAHERF S 3EE) L EEREPIRE ENEESHN
SRR, XEETWIYRM T OSATEIEMTEMY, EEA/NEF
AHIERZ ML, BB &R EER AR AS) LR ER
B, A/NBEHS, EGEREGBAMTE, BREHRERE
i, PSR ETENMRMERE", MAHIENASHEAS
JUIEERBRARIRIR A S, AHIEMES, OSANRIERZED
BE, Filt, @B CTEFABEITEA/NEALISIR AT H iR
FEARBEA R LI B ROSARIBIBIRE, FIRISHRIATIRMA
BIBKIE,

KRR LKMA/NESAHEZ EEMERRX KR (P<0.05), X
— R, WEEBRERIEARIE(A/NEEX), B)LEERTH
RETIRE SHRESHME BRI, B— RIS kAE
AEMBIOSAKBH X BEZ > —, Itoh, KHREM, A/NE
S58REARMLSa0.2MAM R XK (P<0.05), KRIPHEE B
HIBARIMNE, B)\NRRBESHALTIRL, FFLSa0EH
2T, RIRTE)EERTTELHENENREEM, £0
TR REREE AT ) LI IR I BEM R B 20, S TF R AES
STEFRAN, ERNEEGAERKERITEAEEFEULE
REEITOSAR )| L SERENSEFE R, B, AHRED
BUA/NBESAHIE, BREERRLSa0.EZENEGRXR, 7
IR — A SR T B R EEE SIS, CTAMBRX—KAR
BETSHE TR B AN AR B R (R AR A B R BE R EL X PR AR ThAEBO 5208,
FIBRRESRERBE A 5 OSAZ BV FRHLSIHR (HE37 DL AR

AR EEACTEREENE TAN, HENFTT
H50SARKIER 2REARMM X, ERIEETA/NESAHIE.
LSa0.f& 2 B EEEE R, FOSAKIISHRISITA AT IR T HhY
R, AW, SARUEET—ENBRYE, rRsTExX
HE—EFHN, AEEEEE s RERANBR;, BACTAR
BERA TSN AR, BCTRESRNESNOMSMET
BEPREI T A BRI,

£ FFTR, A/NESOSARKISIZEM™ S R SIREETLE
BYEX, BICTRRBEITEA/NE, BF TR EEA
B FEBEREmERE,

38 -

2EH

[1]Niedzielski A,Chmielik LP,Mielnik-Niedzielska G,et al.Adenoid
hypertrophy in children:a narrative review of pathogenesis and clinical
relevance[J].BMJ Paediatr Open, 2023,7(1):el1710.

[2]Ahmad Z,Kriger K,Lautermann J,et al.Adenoid hypertrophy-diagnosis and
treatment: the new S2k guideline. Adenoide Vegetationen - Diagnostik und
Therapie — die neue S2k-Leitlinie[J].HNO, 2023, 71(1):67-72.

BIRAE, BA T, KK 2 HINSCLCE M 7 2 3645 5 0SAS Z [a] A X 1 LJ]. £
R, 2024, 31(8): 45-46.

[4]Koparal M,Ege B,Sirik M,et al.Evaluation of the associations between
maxillary sinus dimensions and adenoid hypertrophy using multislice
computed tomography[J].J Stomatol Oral Maxillofac Surg,2022,123(4):459-
464.

[51Zhu Y,Wang S,Yang Y,et al.Adenoid lymphocyte heterogeneity in
pediatric adenoid hypertrophy and obstructive sleep apneal[J].Front
Immunol, 2023, 14 (8): e1186258.

L6 ) e, x| A%, J& M, %5 2k T A0 54 7% TN AR AL 7 [ 28 1 W8 BR P R {7 (RGBSR B4R
oy B (). o B BB LML, 2023, 30 (7)1 467-470.

U7 % 4, R B, R, . RRAFARAE R L BRBE AR — B0 I L 32 35 W OS A B 8 B 48
[31. WA BE B4R, 2022, 37 (9): 1202-1206.

(B3R B, kM, £, . L R#EM A ¥ 5 BB G W RAFAE ] & EAE A Y 7 )L # 1%
R IR B 7 U] o I B R ARAR, 2022, 38 (12): 1812-1816.

[9]1Yeghiazarians Y, Jneid H,Tietjens JR,et al.Obstructive sleep apnea and
cardiovascular disease:a scientific statement from the American Heart
Association[J].Circulation, 2021, 144 (3): e56-€67.

[10] B L % ML M 2 0RO F W 5 6T 46 8 (2020) [J]. o B L & o ¢
,2020,20(8): 883-900.

(1] MRt A, DR, BUEAL, 2L, E 5, [MkE. £ T2 S ERBN A KRt A8
777 A A VL2 I B R P R AR R AR AR ey R E AR (D). B R 4
,2025,32(11): 149-151.

[12]1Bokov P,Dahan J,Boujemla I,et al.Prevalence of mouth breathing,with
or without nasal obstruction,in children with moderate to severe
obstructive sleep apnea[J].Sleep Med, 2022, 98 (8): 98-105.

[13]Ugur F,Topal K,Albayrak M,et al.Is Obstructive sleep apnea—associated
adenoid hypertrophy linked to scoliotic attitudes in children?[J].
Cureus, 2023, 15(10): e47307.

(1412 KA, 25, P&, . CTE R A fod T 8 W45 KXEAE W) i L& BRAEHRIE X
B RME [J]. B 2 % ¥ 2 5, 2023, 33 (7): 1267-1271.

[15]Yan XH, Zhao Y,Wang J,et al.Associations among sleep symptoms, physical
examination,and polysomnographic findings in children with obstructive
sleep apnea[J].Bur Arch Otorhinolaryngol, 2020,277 (2): 623-630.

6] %, "DERK, LUE. BEMCTH )LERAMRLK G DT K G sIL-2RMy X &
[J]. BB 56405, 2022, 40 (6): 1617-1620.

[171Shi Y,Gu M, Zhang X,et al.Diagnostic value of upper airway morphological
data based on CT volume scanning combined with clinical indexes
in children with obstructive sleep apnea syndrome[J].Front Med
(Lausanne), 2023,10(8):e1150321.

[18]Hsu WC,Kang KT, Yao CJ,et al.Evaluation of upper airway in children with
obstructive sleep apnea using cone—beam computed tomography[J].Laryngos
cope, 2021, 131 (3): 680-685.

[19]Li H,Wang H,Hao H,et al.Influences of airway obstruction caused by
adenoid hypertrophy on growth and development of craniomaxillofacial
structure and respiratory function in children[J].Comput Math Methods
Med, 2022, 2022 (8): €96406.

[20]Wang Y,She C,Wu X,et al.Significance of nasopharyngeal cavity area in
individuals with adenoid hypertrophy assessed by cone beam computed

tomography [J].Ear Nose Throat J,2023,29(8):e232.

(A HEA: 2024-07-01) (RI4RAE . FHEOK)



