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Analysis of the application effect of nasotracheal intubation in prone
position spinal surgery under general anesthesia
ZHAO Yuanyuan ,2YUAN Hao ,LUO Lailin
(Department of Anesthesiology sFuyang Hospital of Anhui Medical University ,
Fuyang s Anhui 236000,China)

[Abstract] Objective To analyze the effect of nasotracheal intubation in spinal surgery in prone posi-
tion under general anesthesia. Methods A total of 100 patients admitted to the hospital from January 2023 to
February 2024 who were to undergo posterior spinal surgery were selected and divided into an observation
group (nasotracheal intubation) and a control group (orotracheal intubation) using a randomized numerical
table method,with 50 patients in each group. Mean arterial pressure and heart rate before anesthesia induction
(TO0) ,at the immediate moment of intubation (T1),at the end of anesthesia (T2) ,and at the time of awaken-
ing (T3),as well as the occurrence of tube-resistant reactions,lip pressure injury,endotracheal tube displace-
ment,endotracheal tube compression/twisting,and sore throat adverse events at the time of awakening in the
patients of the two groups were recorded. Results Both intubation methods provided good ventilation during
in prone position surgery. Compared with the control group,the mean arterial pressure,heart rate,tube-resist-
ant response grading at awakening,the incidence of orofacial pressure injury,and the rate of tracheal tube dis-
placement in the patients of the observation group were significantly lower at T3,and the differences were sta-
tistically significant (P <C0. 05). The incidence of tracheal tube compression/twisting,and pharyngolaryngeal
pain in the patients of the two groups were compared, and the differences were not statistically significant
(P>>0.05). Conclusion In general anesthesia prone position spinal surgery compared with transoral intuba-
tion, patients with transnasal tracheal intubation have a lower incidence of orofacial pressure injury, tracheal
tube displacement,and good tube tolerance at awakening, which is conducive to improving patient comfort and
anesthesia safety.

[Key words] Nasotracheal intubation; Prone position; Spinal surgery; General anesthesia

YEZ B R (1992—) W BF 5 A A3 I 1 D 32 2 DA =5 ife RS IR B FF 59
WM& BE % https://link. cnki. net/urlid/50. 1129. R. 20250218. 1450. 010(2025-02-18)



o 642 - HMAREZ T A 2025 4F 3 A% 41 %% 38 ] Mod Med Health, March 2025, Vol. 41,No. 3

5 MO AT I I M T AR B A A, AU A
EARE A BRI R0 TR g i < Ay 2 K
HAE %4 A REERH, 203G S h THRIERRN
7 5 R )32 . B PR W 2% e B, A K IR [ 6 4 i
MFARPRESE IR EERYTERRHT DR
JE P . OF BAE S i iR AL 5 kAR R S B AL
MY, FEONR FERRBEANEE. Bk, f
W F R e SN 2 BRI R T
2 MR, 5 A [ HLOR 5 B Ar S A, Bl A v A AR
FOR B 28 B S8 4 45 7 T S W S AR Y I
o 5 (ICU) J 3 vh A2 3] OC 1, (B 78 IR BIMOZ 42 R T R
ORI B0 LY AR R T 4 BRI AR
2 RRART BN AR TR T i N R RCR » B AR I IR T4E
PEALAH 2% K
1 BEMEHE
1.1 %R
1.1.1 BFE04 #2023 4E 1 A & 2024 4F 2
A BEWCIR B BUAT J5 B HE TR 3 100 414 R BF 5
XF 4 SR TR AL R 305 43 S WL 8¢ 24 R X B4, 15 4
50 i, i PASS22. 0 #RAFTHRAEAS 5, AR 418 191 55 5%
G WS R D R ) e84 & A= %k 806, X IR
HHRE DRI & AR 31% 1 E a=0. 05
U, 1—R=0. 8, WA 5 X A RH 1 1 &1,
R 15 Wi R TR AR A R 50 B, ASHE
FUAR L BUBE BF R 2 N s B BH IS B 16 B 22 B o AL
(KY202440)

1.1.2 ZABRME (D IFEME 2 RRE TR B
COAFEMZ B 18] K F 5k % F 2 h; (3) HAT IE % {3 58
LR RE T 5 (4) 28 38 AT 5 BRI R0 155 R 15

11,3 HeBRFRME (1) EE I D) 68 B AT (2) /90 Al i
FE T A 5 (3) B e B B S e S S A . (4D
PRIME B 5 (5) A5 75 HLARGE <.

1.2 ik

1.2.1 JREEE 2 A BE A= 5 8 TF A JE ik
STR1= I N SN 1192 ST <O 7 & | = O 1 D
W, R E A BB S 3 Y0 R B AR S 2 IR, 2 4l
B RIS T 1 2 T B 4 (4~6 L/min) 5 min, #
Tk HE T PR IE M 0. 05 mg/kg . TNIAEY 1~2 mg/kg £F
ISKIE 0.3~0.5 pg/kg, it =X Bl il 22 f 0. 1~0. 2
mg/kg HATRREEIS S, 78 SN0 5 5% 18 AR A0 A8 2 15 2
PERE ID6. 0 5 6. 5 s BV F 45, IR B T IR
FE 43 W W SR A AE R AR 5 A B T 57 2 S U A
B BT [ 52 F G i 50 5 % R 2 7E o] A 0 B A B T
e NS IR A, 5 8 R — e R [, 18 T
W 2 3035 2 SRR B AL 2F A7 AILARGE Ao AR v JRR I 4 15 R
FHF K S NI B 4 ~ 6 mg/(kg + h) ., H2% KJE

0.1~0.4 pg /(kg + min), [a] Wi B Jn i = Ber iy 28 4%
0.05~0.10 mg/kg. FAREEHJGH AR 5=, FF
BH A ETEWAIRE E G RRRE .
1.2.2 WMEHEAR

1.2.2.1 FEH R Reaper I Fh B £ J1 it
HifEF (ROMPIS)™ PEAY 2 41 B 3 18 JE 1 Pk 460 15
(N A SN =2 PR 0 A W UGS T A
SURE IR B i 2% L TG 15t 92 sk o 5 I 300 Sk 980350 286 B 1 3R
B oAk s 22 B R K 9 | Bk e B i ek R 2 2R L AR £ b
e R AR R ER B AR R R )R RN LR R A2 A TG
E 1 755 A 43 5 TI1 359 A 286 8 0 6 T 4 2 e 2, 3R B
kT B 11 A7 T B T 2 WL A 1 2 R A2 4t

1.2.2.2 WEFRF (DR 2 HEEEMN FRE.
B R BT 5 45 £ (BMD) | 38 5 JRR I B2 0 B 25 CASA) 43
GOICT BN IE R R B E | A R ARG N
PR I R N SE R D) RE Az R (I 9 ok A
REEBR R E AL EDRRZ R, A — gL
Fofrvb 38 ° R 0 5 IV Gk S B T T R G R
Wis VORI A Z TR ST 1B I
BRIE A G SE T, AT 2% B FS A 1 R D o LA S R
A 25 — B BE kL. (2) i SR 2 41 HCH R E S R
(TO) FHERIZ] CTD) (BRI S5 ] B (T2) IR FER (T3)
M- Bk R (MAP) FLG 3, (3D 5% 2 48 7 i
A8 BT o 0 S A HES L 0 90N T TR I RE T 2 R
S X 2 A RN R T A T e R B AR R
N5l Gk e 32 S S A KB TE R AT T
SETA M ;2 HORRET 52 A R ER AN R R
KI5 3 O AN BETN 32 U T8 R R BN A v % I
N o FRCACRN P T8 AR g R i B e R, (4) LEE 2
HEEEFEBL (PR R E FEIH AR
H5FEMIRER - FERMD AEREZ
/4 1 P e R AR R SR R AR

1.3 Giib2phb B % SPSS22. 0 48 it 5k 1 k47 %k
TR =l S T = B e w0 N I
BDL R B B R R L SR ¢ A E A T 25 4%
Pr BRAIRG I X M6 %5, P <<0.05 N2 RAH S
2 & e

2.1 2B H - MER R 2 A E M AR
BMI,ASA 534 A EM ] A, 22 R TS24 32
X (P>0.05), WFE1,

2.2 2 HHBHRFER A S MAP DR LE 2 418
H To~T2 B} MAP, >R LA, M4 B3 T3 B
MAP 085 To B L, 2R LG22 8 L (P>
0.05);2 B #H T1.T2 Bf MAP. LR ¥4 To B B
AR, X HR A AR T3 i MAP OFEH I B & F To



PREHTA 202553 A% 41 %% 34 ] Mod Med Health, March 2025, Vol. 41,No. 3 © 643 -
B WREEZH H % T3 BF MAP 0% 5 B A% T X% AR 40, SWH G FE L (P<<0.05), W2,
=1 2HEHBE—BAMEER
P (%) ] - ASA 53 [n (%) ] A1 Bz B 7]
B n i (x£s. %) BMI(z +5.,kg/m?) _ )
% & T4 M 2% (z £ 5 ,min)
W5 21 50 29(58.0) 21(42.0) 58.96+11.10 26.17+4. 04 35(70.0) 15(30.0) 184. 84+36. 69
Xof I8 4 50 25(50.0) 25(50.0) 59.12+12. 64 26.05+3. 17 39(78.0) 11(22.0) 184.50+35. 37
X:/t/Z — 0. 644 —0. 067 0.170 —0.907 0. 047
P — 0.422 0.947 0. 866 0. 364 0.962
W — KR T,
x2 2HEEBEARAEMEE MAPOODERLEE (2 +5)
ik TO T1 T2 T3

MAP(mm Hg)

WELLH (2 =50) 110.08411.15

104.18412. 83"

89.14410. 28" 113.34+10.59"

X IR 2 (n=50) 113.46+14. 28 103. 16414, 44* 86.99+9. 84° 127.66411.09°
LFEQR /55

MEZH (n=50) 83.20+12.03 78.08+11.47° 68.04+8.19° 80.7049. 41"

X2 (n=50) 83.54+12. 04 78.24+12.11° 70.76+8. 82° 92.64+13.18"

¥ 5RH To B HLER,* P<<0. 05 ; 5 %) B 4[5 B i) &5 b %, P<<0. 0551 mm Hg=0. 133 kPa,

2.3 2HBHEINERA WA RN A MEAHEE T RN (P>0.05), WK 4,
T I T 465 52 I 43 2 1 Y S AT T X B L 25 S A et o ®3 CHBEFENMERMEIEED ()]
HEX(P<<0.05), W3, 415 n 0% 1% 2 % 3%
2.4 2HBEARFMHEEBRILE WHEABE  wma 50 1632200 193800 1020.0) 5100
FE R0 RESERAM R ERYHBMTX  wmra s0 480 1224000 2142.00  13(26.0)
MR, Z2RYERITFEL(P<<0.05);:2 HEERE LSRR A, Z=—3.91,°P<0. 001,
A 32 /AR R R AR R A 22 R TSt
Fx4 PHEBEAREHNEEBTRILE2(%)]
215 n RS REFEMY REFEZIE/AAM TR 5 95 9
149 I 9 Il %% it

W5 41 50 5(10.0) 0 0 5(10.0) 6(12.0) 0 21(42.0)

B84 50 11(22.00  6(12.0) 0 17(34.0) 15(30. 0 2(4.0) 19(38.0)

x* — 8.390 6.260 0.510 0.170

P — 0. 004 0.012 0.475 0. 680

T — RN T,

3 it %

TE RS ML 42 JBR T AR v A4 4 4 A ik R S ARORCR
Y], GEA RPN ) 2 AU I A IR =
B E RS 2 R T R LT ARG
I 5T PRI AR RS S B AL AT T B KUK
T BURR B R AN L B )RR B A 4L R
AL g O A A A E A R R 2F R R E
AR RN RS 15 00 &t B RO A BR L 1 T & Ak
RIS 2 B A A A L 0T TR S R N L R

B
N7

i 2 PEAF L 5 T 5E BT 1 AL i Rl T
X4 AR 47 A R SR v 2 A 1 T TR D Sk 9 i
TEAERRIR TR T T . B A A% DY i ik A 22 56 B AR
2 A R B TR B 27 4 SR A TR
i By 2 SR AR A T I e R T LT A A A I
], /b Magill # 1 BURP F= 3 i) i i, 30F 1 41 iF 1
2o b SEARAE I R N L AR AE R R E
SRR M A AE TR 2 B A AR B T X
AR DL B i LR AR T 2 1 U AR A A OGO



o 644 - HMAREZ T A 2025 4F 3 A% 41 %% 38 ] Mod Med Health, March 2025, Vol. 41,No. 3

FAE R AR RIS T AR T — R ik £ .

Pageit . 78 1CU 448 03 v 11 S 3B 86 i 43 & 2B
RN 2.59%~49.20%, 5RERE T .FEHE
A AR T R G R 5L DL B R A L N K T R S
FYIMSC i R K A E . AU R, R
2 h RIAT 5 | 44U AT A ol ot v R AL R R
A7 38 AR T R AZ R I B S ERRE ST
B [E 2 455 115 6 M55 22 18] 1) B8 62 R B 386 K, 1T 350
FE ST PR 05 % A S W] s TR L S AT 2
P AR VRS Al R 20 A 90 AR
P AR DLV 1T B IR R R LR A T R
a5 R v R LR AR /B I Y I AT B L (E Y R
St e T RIAR B B Bl I A7 A S R BE R RS B
JRUR: S 07 5] AR e 45 5 A 1 N A (DR R A
R 1 e RN G R T R R 25 R P B
NRDL T 5 & R A B AL R I EMAR ST
IS 43 W U 3 22 T AR 5 A I R R TR
AR T R AR B R T RETE . I,
MR IRR— M ey, RTEE LW 1
FishRBE P RALLEMEMR T & 0HE
B4 R/ A AR R . AR, AR BF 5 45
R IR, AR 2 MR S 2 R M B AT R
PIREAR L R A 00 0l L H WS A R R R MR
i RESFERM KRR E D TR, 27
AYEIT 2R L (P<C0.05) . Al BEFR T 48 53 45 B ok 47
T IR G S B R L LA R S s 0 3 4R 4R
XA A A R R S TR
B EE.

It SCHR R I A A R T 2R OR R T & R
S F A I T BN, 5 BUR E RCAS L ROAMRAE L SR B A 0
I SNG4, HE A AR WL B P MK L A T
200 e ARG R R R, 2 R
TO~T2 B MAP, R L, 2R W LHE I # R X
(P>>0.05); MELH B T3 B MAP, .03 i 45 [
Sy RIS AR T R, 2 R WA SR (P <
0.05), KW 2 AR FREMME . LELWE 2R, B
A0 HetE I HL 2 B A SR 0 N R A AL, HL S
2 A LB . 20 B A A R W U R R S 1
R B R RO A R AT S L 2 AL T
T2 B MAP 0B % To B B i FEA% 2% 5394 G it
SR (P <C0.05) , 5 BRI 24 1 A2 M 22 400 1 AR A
X, M5 To W g, Xt B4l B T3 i MAP, .0 %
e Tt 22 T A ST R R (P <20, 05) , A4
BH T3 i MAP 0% T6 B 2 28 1k, F Ui B 75 i i
BEX LB E N Z R DS, 2838
WENAEFELT SE B W17 T & R

AFETT HAT 5 il ) A B WA S S R AR, WD B e /D
ICU & B0 A0 0T R 245 (9 0 A AT [ 20 A
BN IKE, ERREUESERE R
PR R SRE R, 5 S LW
22 N5 R SRS S A T 8 e 4 A v T I 4 A A
[, Db e WA A XURS: PR, AR T ST 2 4R
PR T 22 s AR S L ot 2 AR IR K
AR A 2 H R R A SRR e A A BF 5 iE
2o 90 S T JRR B e R e B T R A
W/ 2 A A S T L P 2 A R B R o 2 1A B
7R LA WA B R B LA L T e R R e (R G
B ESEER . WANG 420 B 58 3% W1, 30556 68 F R
BB T 1 T AR 2 S U A A I Il Y R
Mo BRI ST AR R 28 G O A R TR R i
RAEFRBTEOHEE BAMRIFR LN 2 HEER
i MR A 5 A R A AR B A 22 S R E 5 T AL Ik 45 el B
T T 2 B 4 A OB O

25 L PTIR L 22 G SR A A TR A BRI BN AR TR
e TR 5 28 VU A TR REA AR AR 11 R
FE TP AU A R LR A R B e AR A
{ELAHAE T A

2% 3Tk

(1] SR, 5RBE A58 55 0 RM 8 SCBUE A4 7 3R KX
o 2 1) A 5% E e () ). 9 BB 5%, 2024, 38 (7): 1223~
1227.

[2] MINONISHI T,KINOSHITA H,HIRAYAMA M,et al.
The supine-to-prone position change induces modification
of endotracheal tube cuff pressure accompanied by tube
displacement [J]. ] Clin Anesth,2013,25(1):28-31.

(3] ME.anREMEMEREMEEILBERE RGP E
AL nE AR 4 B L)L I R B 2% TR, 2018, 25
(10) :1353-1354.

[4] REAPER S,GREEN C,GUPTA S,et al. Inter-rater relia-
bility of the reaper oral mucosa pressure injury scale
(ROMPIS) :a novel scale for the assessment of the sever-
ity of pressure injuries to the mouth and oral mucosal J].
Aust Crit Care,2017,30(3):167-171.

[5] HORVATH B,KLOESEL B, TODD M M,et al. The e-
volution, current value,and future of the american society
of anesthesiologists physical status classification system
[J]. Anesthesiology,2021,135(5):904-919.

(6] FRBRAR . T2 R, B TS S5 A S 3 A S0 17 B 0 X ST
SRS 4 B R K g e A i s [T, S i R R
*,2020,21(6) :28-31.

(7] 296, EWAT RHAS 55 ICU & AR 45 % DR R
JIRE PR T VA 3 B B 2 3 R (T ). mh AR B e T RE 4 BN AR
2023,4(5) :473-477.



HARE LT £ 2025 4 3 A% 41 %% 34 ] Mod Med Health,March 2025, Vol. 41,No. 3

* 645 -

[8] AMRANI G, GEFEN A. Which endotracheal tube loca-
tion minimises the device-related pressure ulcer risk: the
centre or a corner of the mouth? [J]. Int Wound J,2020,
17(2) :268-276.

[9] ZHANG Q,ZHANG X, HAN C,et al. Successful treat-
ment of endotracheal intubation-related lip pressure injury
using a self-developed fixation device [ J]. Crit Care,
2023,27(1) :298-301.

[10] HAMPSON J,GREEN C,STEWART J,et al. Impact of
the introduction of an endotracheal tube attachment de-
vice on the incidence and severity of oral pressure injuries
in the intensive care unit: a retrospective observational
study[J]. BMC Nurs,2018,17 ;4.

[11] HO C H,CHEN L C,HSU W H.et al. A comparison of
mcgrath videolaryngoscope versus macintosh laryngo-
scope for nasotracheal intubation:a systematic review and
meta-analysis[J]. ] Clin Med.2022,11(9):2499.

[12] HEUER J F, HEITMANN S, CROZIER T A,et al. A
comparison between the glidescope® classic and glide-
scope® direct video laryngoscopes and direct laryngosco-
py for nasotracheal intubation[]J]. J Clin Anesth, 2016,
33:330-336.

(13 W L JA 2 25 BT 57 45 TCU 28 1A 4 4 R 11 s
B MR T S A e [T ], 4P B2 2 7K, 2023, 38(2)
21-24.

(147 HEW KT B30, F . MEMIOE G E 2 SR 08
7 P A5 A0 f R T b BT 5 [0 ], 4 AR R . 2022, 8(34)
196-199.

(157 skibege, Beos 2, PN T, A5 AR RMAL T5 R 42 bR 2% T 3 o i
RIS B0 A R — B [T, i BRI 2% 2% 75, 2018, 34

(11):1063.

[16] RTT7%E R M7 . 22 B8 I 48 70 28 I8 B2k BB 4 B R I
H R I PR IS LT ] S I AR B2 2 2% 5, 2014, 18(23) : 191-
192.

[17] SAKAE T M,SOUZA R L P,BRAND UO J C M. Im-
pact of topical airway anesthesia on immediate postopera-
tive cough/bucking:a systematic review and meta-analy-
sis[J]. Braz ] Anesthesiol,2023,73(1):91-100.

[18] GRENSEMANN J,GILMOUR S, TARIPARAST P A,
et al. Comparison of nasotracheal versus orotracheal intu-
bation for sedation,assisted spontaneous breathing, mobi-
lization,and outcome in critically ill patients:an explora-
tory retrospective analysis [ J]. Sci Rep, 2023, 13 (1)
12616.

[19] PARK D H,LEE C A,JEONG C Y.et al. Nasotracheal
intubation for airway management during anesthesial J].
Anesth Pain Med(Seoul) ,2021,16(3) :232-247.

[20] 4 is 5w 3 V7 FE , 55 49 22 i o 20 4 R 3 5d <A
B SEAS I R YT LU B LT . Wi VL VY R A A Ak
#,2017,27(5) :416-417.

[21] WANG L,LIU Q,XIAOMING D, et al. Ephedrine pre-
treatment for nasotracheal intubation-related epistaxis in
maxillofacial surgery with sufficient lubrication: a ran-
domized clinical trial [J]. J Clin Pharm Ther, 2021, 46
(6):1680-1686.

[22] TSUKAMOTO M, TAURA S, KADOWAKI S, et al.
Risk factors for postoperative sore throat after nasotra-
cheal intubation [J]. Anesth Prog,2022,69(3):313-318.

(i B #1:2024-05-26 &8l H 1 :2024-09-10)

(B35 640 1O

[13] REE T - R HE X AR T, 25, 1 Mk OHL 2 1V i 5 06 43 O W A
J ST B AR DG 5 4% =l ) ). o R g s il S AL 2022,
21(10):1026-1030.

(147 XIE R BE AR, 2207 &5, IR HL 45 ALy Ik & N-Z Bt
e Jok 2R Xt 1 P BEL S 1k Bl 0 A O I 45 A% R R TR
(. A& 4L 15 ., 2021,34(6) :539-544.

[15] BERKEE, TR MG, 5T 52, AT 19 1 BH 28 1 it 32 95 & JF: i 285 4%
B R IE YT AR W g 5 4 e [T, o AR I A
2022,60(17) :102-105.

(161 ¥/ A i 3te , Wl e 12 Pk SHL 28 M il 2 95 & O A IR T
TEWBAE R P KT AW EE [T ], Wb BE 25, 2021, 43
(1):146-148.

C177 ¥ B XS0 L R e B, 45 050 ek HL 208 ek I 75 B & U 9K
B R P BT S R S e e ()] P R R R

Z38,2020,35(7) :851-854,

(18] EFAE. LURES Sy 3 i 0 5T 3 S 7E 182 P BHL 8 14 Il 952 9 &
IE W46 % 8 3k CE IS 9 ;ORI 3 rg S 2 BE O
2021,30(22) :4217-4219.

[19] BFHE, T L. 5T 0 0mME S Y e 80 X 18 1 BH 2 PE il
PR A T 45 % s A TR A BRALRE BRI K AT R R
(1], A B 25 34, 2021,18(21) : 161-164.

[20] 22115, BEShiE B 8 MU & 8 Fe f@ 48 = 7 COPD & Jf
T 24 il 235 A BB 2 B 5 Y A B v g R RO SR [) . R A B 2
WF5E 5 521 ,2022,19(10) : 115-117.

[21] farst, Be s 05 , 45 1. 20 & BE A B 7 L3 378 AIDS
B IFEE o BT WAIRIT AR NP B 52 e [T, B Bk 5
955 ,2021,43(5) :729-730.

(i B 1:2024-05-06 &8 H 1 :2024-09-12)



