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Study on risk factors analysis and prediction model of difficult airway
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[Abstract] Objective - To explore the risk factors of difficult airway (DA) and establish its prediction model. Methods * From May to Oct. 2018, 211
patients were selected for elective surgery under general anesthesia in Jiading District Central Hospital, and their basic data such as age, sex, height,
weight, body mass index (BMI) were collected. Conventional airway assessment indicators were evaluated, including the modified Mallampati test (MMT),
cervical mobility, inter-incisor distance and thyromental distance. Ultrasound was utilized to measure the distance between the skin and thyroid cartilage
(DST), the distance between the thyroid cartilage and epiglottis (DTE) and the distance between the skin and epiglottis (DSE) in the parasagittal plane.
The first laryngoscope was used to observe the laryngeal state of the patients, and Cormack-Lehane (CL) grade was performed. Logistic regression model
was used to analyze the influencing factors that might cause DA, establish the best model to predict DA, and carry out risk assessment and judgment on the
indexes and their coefficients in the model. Results - Forty-four patients were classified as CL grade Ill or VI . Logistic regression analysis showed that
the best model for predicting DA was determined by sex, BMI, DSE and MMT. The sensitivity and specificity of the diagnostic value of the optimal model
were 90.9% and 90.4%, and the area under the receiver operator characteristic curve was 0.934. Conclusion * The prediction model determined by four
risk factors of sex, BMI, DSE and MMT can evaluate DA more comprehensively and effectively.

[Key words] difficult airway (DA); general anesthesia; ultrasound

I R 0 00 PR e 5 (difficult airway, DA) 945 PRTGMN DA S48k 735, BF9E " RBL, {EHE TS
bREEZ, dndk KA Mallampati 43 4 (modified Mallampati 575 F {4 BUR S5 BE T CATRANIA enes (DA AURERHEFR) .
test, MMT) | SKHURANE, kO, FORERS, R DA Y EEdR O FARKE IR, 8 2 B B
BRI I A B BIAR . UTAER, BB EORIIR A A G 5 B2 DR i X T Bk P PR AR e B A S i A, (LR

[EEWE ] BWisE KRR Z R S W RGRWIIH  (JDKW-2016-W15) 5 _F I HE D% Be F I B BeNiigs A4 s H .

[{EERAN ] figrfh (1979—), %, BIFATEEIG, Wit BF{EH: 415438478@qq.com.

[BEEE] X%, HF{EH: zhuyijun@hotmail.com.

[Funding Information] Jiading District Science and Technology Commission Health System Research Project (JDKW-2016-W15); Teacher Talent Project of Hospital
Affiliated Shanghai University of Medicine & Health Sciences.

[Corresponding Author] ZHU Yi-jun, E-mail: zhuyijun@hotmail.com.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.40 No.3 Mar. 2020



fuinth, ¥

(ERTR G, Anfill & R e e, ANFFRLE A AR
FEPTAR ST B9 25 R R AL 2 K PR 1 HHR A AU BE 26 (the
distance between the skin and thyroid cartilage, DST), FzJk
|2 RAIPE S (the distance between the skin and epiglottis,
DSE) LA K HUIRER A £ &5 RAYEE # (the distance between
the thyroid cartilage and epiglottis, DTE) ", 3% J| Logistic
(] US4 3 7 F1AE e JXURBS: B D £t 6F DA JAURE: PR 25336 1790 #r
FET e R AL, DAMIA G R 1 DA M0 A B £ 42 1
Jiiko

1 HES5HE

1.1 BFsERt 4%

AN 2018 4 5 H—10 A AE L1 5 & X oD BB
S BRI T AT R MBS 211 6] (4R >18 %), H
S 02 5, Atk 119 5, € KR A B &5 (American
Standards Association, ASA) 4y&ihy [ ~ M2k, HEBRSLHE
Wi, BRI . SHEETL S A R SRR B

AT CARA Ll 552 X D R BEE BEZE A S w4t
(Fidit5: 2016-B-11), i BEHKIEHEE T 5l 1H
B,

1.2 JRRIE B 45 I A

BEATAREGHTERBREA. F S ARk,
MLOR R, M, OF, PAnERAE, MR A
w5 . B, T R R R TE SRS & 2 mg,
EFrRJE 0.3 ~ 0.5 ng/kg, WiARY 1.5 ~ 2.0 mg/kg S WA
RS ] i iz 1.5 mg/kg HEAT RIS o TRALIAR S SE 2
JEATARUETRE, RN Al ], R R Bk
(1, AR NS M A, e S — IR e A
PR AREATHLEE, JF4T Cormack-Lehane (CL) 54
ZHE EA S FLLEIEPR T AR50 1 [ — 4 PRI [ i 52
Bl BFZE Y @or, CLoygrh T, M9 #A b IE# Ui,
I, VAL DA,

H 1A
i

1.3 %chi R dks

1.3 AEARTPRHIGE  WEBEEER. M. SE. &
JRE R RS (body mass index, BMI) ZEE A%k},
1.3.2 WHEIFMEARRE  FHE IR R
& MMT, SLHUEZh . 5k 1P ZEE B, HAa T

http://xuebao.shsmu.edu.cn

R e 3 R RS PR 36 93BT B 7o D A5 U g 7 | 359

O MMT Pffi: BIEBZETZH kA, & EHKRIRE, i)
P R R EE A el WL AT S, o, T T WLAK
f5. WS= . W5, T Wakls. WIS B ot
i, MAIWENS, VAR WHE, 4EZHAT. V
Pelsh, PEORTAERRERM:, @KIEEh PR . MR HEE
Sk S 5 R PR JEE 1 i et (v R I Bh R . 1% A T > 80°
RIS IE 5, 1 <80° MIE /mAF (E 4G 4 IR M, @5k M TF
fii: BEFRTRER AL, HoRiE. R AN &
BT AR R, iR >4 om (FiREHR) BIOMIEH, i
<4 om NI$E /SRR RO, @ HZI0E B PRAh . BE Tk
FBJE AN Z B R, 0 FR R B As T Rl BE B, 1%
BEES = 6 cm HIG IR, 1 <6 em W A7 166 E RIE
1.3.3 @EKERE BHERIHFEML, FHEBS
(Venue 40 12L-SC, [E GE 24 w]) PEHLFAR O E T
W Ze MISE E R (R £1m) Z2355F 1 em), R UL HUARER
FH, JECABE AARIC & DST; T HRECE T ol W&
IR %28 U5 RN 2 i S 8tk R I, 5 DSE A
DTE, [al—EE4T 3 killi, BCEHE., WA EIRNRE
F [R]— 44 28 1 B R P B DT 5 B

1.4 il itk

{ifi H Stata/SE 15.0 4k -3 SR AT o Tt M. %t
LA RHATIERS A HTE, A ESS Ml E &
TORHCA x+5 Fow, ARIER A E ZYORA M (0, 0))
For, o BIRA cRBAHER AR B T o Y. o2k
AR R M A R 5 h B, HRRH RS TALIE b
o AR 1, e 2w, HeRA
Logistic [5] 55y 7 i 16 DA S S TR 25 Sr e AR Y
Wt R, Fry . diZk T mfR (area under the curve,
AUC) SRIFME BRI TN DA fURE ). ik ERARI AR
MG, P<0.05 FonZRBAHRU¥E L,

2 "R

RGN 211 L, 4 CL 9kl s 44 {5
BEAMBEN R, RIBZER, HEE S AHEFTELH
(167 f51) F1 DA 4 (44 f5), FxF 2 40 B & 10— BEwE Rt
B GE VPR HR bR T oM. SR (R 1) Bor, BEEM
W, MMT, DSE, DTE F1 DST gkrial 22 53 B A G it
B (3 P<0.05),

EAPCIAEER (FERD) . 2020, 40) (@)



360 | Lifss@AFER (R

21 BEBOR LR B ARE VAR bR AT

Tab 1 Comparison of general data and analysis of airway assessment indicators

Item Easy airway group DA group P
(N=167) (N=44) value
General data
Sex (male/female) /n 65/102 27117 0.008
Age/year 51.0 (42.0, 63.0) 54.0 (42.5, 65.5) 0.315
Weight/kg 63.0 (55.0, 70.0) 62.5 (57.0, 73.5) 0.272
Height/m 1.60 (1.58, 1.70) 1.67 (1.58, 1.71) 0.091
BMI/ (kg - ecm*) 23.56 (21.68, 25.95) 23.96 (21.73, 26.84) 0.561
Airway assessment indicator
Thyromental distance/n 0.421
<6 cm 36 12
=>6cm 131 32
Neck movement/n 0.981
<80° 38 6
>80° 129 38
Interincisor distance/n 0.830
<4 cm 40 4
>4 cm 127 40
MMT/n 0.000
[-0 156 11
m-1v 11 33
DSE/cm 2.05 (1.82, 2.29) 2.56 (2.40, 2.82) 0.000
DTE/cm 0.94 (0.75, 1.20) 1.26 (0.96, 1.61) 0.000
DST/cm 1.05 (0.86, 1.23) 1.29 (1.09, 1.47) 0.000
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Tab 2 Analysis of relevant risk factors for the optimal model
Risk factor OR 95% CI P value

Sex 2.492 1.258-4.937 0.004

BMI 1.707 0.849—3.431 0.004

MMT 7.437 3.471-15.936 0.000

DSE 26.813 11.102—64.756 0.000
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Fig 1 ROC curve of the optimal model for predicting DA
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