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Ja KR AT, WRABER BB EE, ER LIARI2AERRESR (T, WREEETZ
HAFREE FRAZDTCHU, £2FHALRITFEL (P<0.05). L1412 469K E fn gz Foef R A0 5] 649 % 4
FIRTFCU, 2R AATFEEL (P<0.05), HRIT, L1AFf L2404, #F)5 60 min, CLL6) pHIAG:
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Application of muscle-free positive pressure ventilation with
laryngeal mask in endoscopic submucosal dissection for obese
patients®

Zhou Ying', Quan Pei', Wang Shuang', Liang Lu', Zeng Yuting’, Jiang Yonggiang
(1.Painless Comfort Medical Center; 2. Department of Gastroenterology,
Norinco General Hospital, Xi’ an, Shaanxi 710065, China)

Abstract: Objective To evaluate the effect of positive pressure ventilation with laryngeal mask airway
without muscle relaxant under gastroscope in obese patients undergoing endoscopic submucosal dissection (ESD).

Methods Obese patients who planned to undergo painless ESD in our hospital from June 2024 to December 2024
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were divided into three groups: group C (nasopharyngeal airway catheter, n = 61), group L1 (gastroscopic laryngeal
mask combined with cisatracurium, n=58), and group L2 (gastroscopic laryngeal mask, »n=60). In group C,
midazolam, sufentanil and propofol were given intravenously, and then a nasopharyngeal airway catheter was placed
to maintain spontaneous breathing. In group L1, on the basis of the induction drug in group C, cisatracurium was
added, then a gastroscopic laryngeal mask was inserted, and positive pressure ventilation was performed by an
anesthesia machine. In group L2, muscle relaxants were not used, and the other drugs were the same as those in
group L1. In group C, propofol 2 ~4 mg/(kg-h) was pumped during the operation, and sufentanil 5~ 10 pg was
added 60 min after induction. In L1 and L2 groups, propofol 2 ~ 4 mg/(kg-h) and remifentanil 2 to 3 pg/(kg-h) were
pumped. The changes in circulation and respiration during operation were recorded. The relevant indicators of
arterial blood gas analysis were monitored. The intraoperative body movement and postoperative complications were
recorded. The satisfaction of endoscopists and patients was recorded. Results The coefficient of variation of
systolic blood pressure and diastolic blood pressure in the L1 and L2 groups during the anesthesia maintenance
period (T,) was lower than that in group C, and the differences were statistically significant (P <0.05). The
incidence of hypoxemia and respiratory depression in group L1 and group L2 was lower than those in group C, and
the differences were statistically significant (P < 0.05). At 60 min after induction, the pH value in group C decreased,
while the arterial partial pressure of carbon dioxide (PaCO,) and lactate (Lac) increased, which were significantly
different from those before induction and those in group L1 and L2 (P <0.05). The incidence of intraoperative
movement in group L1 and L2 was significantly lower than that in group C, while the incidence of postoperative
throat pain was significantly higher than that in group C, the differences were statistically significant (P < 0.05); the
incidence of postoperative fatigue in group L1 was significantly higher than that in group C and L2, and the
differences were also statistically significant (P < 0.05). The overall satisfaction of patients in group L2 was higher
than that in group L1, the overall satisfaction of endoscopists in group L1 and L2 was higher than that in group C,
the differences were statistically significant (P <0.05). Conclusion Positive pressure ventilation with laryngeal
mask airway without muscle relaxant for ESD in obese patients, it can maintain hemodynamic stability, reduce the
incidence of respiratory complications, and has a high overall satisfaction. It is a safe and effective anesthesia
method.
Keywords: gastroscopic laryngeal mask airway; positive pressure ventilation; obesity; endoscopic

submucosal dissection (ESD); adverse reactions
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Table 1 Comparison of general information among the three groups
PR 151(%) ASA 5344 f51(%) FAREA 51(%)

215 e Th BMI/(kg/m*)

5 u 1% 13 |3 & ESD J7 ESD
CH4 (n=61) 32(52.5) 29(47.5) 52(34,58) 7(11.5) 44(72.1) 10(16.4) 34.05+1.35 26(42.6) 35(57.4)
L14H(n=58) 31(53.4) 27(46.6) 53(33,63) 5(8.6) 44(75.9) 9(15.5) 34.16+1.47 24(41.4) 34(58.6)
124 (n=60) 32(53.3) 28(46.7) 53(36,68) 6(10.0) 45(75.0) 9(15.0) 34.16+1.64 24(40.0) 36(60.0)
X/HIF {4 0.03" 0.877 0.63” 0.12Y 0.13"
PAH 0.986 0.658 0.762 0.796 0.935

e 1) AXME; 2) MHE; 3) NFE.,

12 Fik
12,1 FAE I AR MR EICEE & A R AVE N
EEER PRI TREAC A AR AT B SE 00 45

FISCHRARGE , T C LR AR A % A R 2978 15.0%,
L1ZUR L2 429 R 2.0%, Giil S8 E: KK
HE @=0.05 (XUM), HEa3hE 1-B=0.8. THH4L5R:
HAT R AL SS B, %5 1820.0% MBLER, e
HAREA R 65 ] BEFE P RIBR 1607, FZAC
61, L1586, 1241600, AMF5ELIRFEA
w (17961]) CakBNG i 2FZR R /MEAR R (165
).

1.2.2 AR

AAr & SHBHERAIIERSh, EEK
2he NSO EBERML, HSr 70 b I o %,
DK FLIR ISR (A7 % BUNRAEZY
WA BR A 7], AHESCS - [ 2517 H20084337,
Bt 500 mL), AEJEHIT 30 min 4 1 8 13 E
10 mL/ (kg+h), FfiJ5, PEEHNSmL/ (kg-h).

123 JRER T TERIAA 2 min R AT RS
S BEE O 8 Limine 7 JC B ML 47 B TR H
fi b, HEXERASEERL T RR L,
i 337 CNAP™ Monitor 500 i 17 % 22 JC 1) 1 J& Wl .
[FIEE, B AL I0 2 SpO, . AR 4R 43
(end—tidal carbon dioxide partial pressure, PetCO,) 7

i B, XU 45 % (electroencephalogram bispectral index,
BIS).

124 CHpRET & kA T IAMS S
W (A7) 58 RN R A BRA R, HEESC
S [E 24 ME S H10980025, FLA% : 2 mL: 10 mg)
0.015 mg/kg . MIIRET 25 KIETHSIR (A7) % H
BAWAWARTAE A, #HECS . EAHEF
H20054171, #iA%: 1 mL: 50 pg) 0.15 pe/kg M A
My (A=) 5 NBHME 2R A FRA R, HtiiEse
o [ 251 S H20203571, FLAS @ 20 mL @ 200 mg)
1.5~2.5 mgkg, BH AMEG, B AR WM PetCO, 1
B ST, AR U R BT b, RN
BifRlE, SRR A P, AR 2 Lmin,
125 L1k E Ik FECHIES I RIER LA
IR iy 2R e (A= ™) 58 VL0 e B B2 25 e A A1
B, HEdESCS . [F 25 1S H20060868, FLAK -
5mL: 10 mg) 0.10 ~0.15 mg/kg, FAAAABGIS, & A
BBk RS, RO, SR A ] AR
A, BEWTE N6~ 8 mlkg, FEIHR K 10 ~
12 R /min, WPFHEAT 2 2, AR EHR 2 L/min,

12,6 L2288 7 i AEFHIWAR], HARE
M55 L1 A . Ffr B3 T oAb K FEE > 3 em
J5, BABEERE, @SR ERLIAH, A&
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W3 A M BT, BRI T R IR
(77T K WRABRERIAARTAEA A, HEfE
5 EEAMETFH61022993, MiRE: 10g:0.10 g) TEH .
127  REZER CHFF W ENNH 2~
4mg/ (kg h), I TFHF/E 60 min il MIEF 75 KJE
5~10 wg; L1 ZH K 12 4 ¥ K5 28 i V8 N0 B 2 ~
4mg/ (kg-h) MEGFRIE (/=) %K. HEAMWZ
WA RTAEA ], HHESCS . F25ifES H20030197,
Hikg: 1mg) 2~3 py (kgoh). 435 BISTE40 ~ 602
B, AREEHT3 minf R4 25 . Rhar Bk, mlia
HPIIAS) 25.0 ~ 50.0 mg Al/2 i 25 K JE 25 ~ 50 ng, &4
PN ERE R,

128 B FAMAR PR R AT YHEE M
JE (45 FE < 90 mmHg B 55 3 il {5 T B > 20.0%)
N, HkS T IR 6.0 mg; &AL ahid Ent, ik
TS BT FE 0.5 mgs s BRAIG R I A sk I R A A
(Sp0, < 92.0% BT H R < 8 K/min) , KL il
FERE AR S . AR A ] AR A S
1.3 MEIEHR

131 FARMEAEL ICRIHEETAREE,
132 R UERAS S ESC R A K .
YRZGIF AT 3 min 2 A SR SR B Bk RS
2 min HRREGA W (T), ZFr B 1 minidsg—k
MU FEAERARREEEFRFD (T,), 55 minid 55—
UL o 5 v TG A Wi 4 1 sl & 5k 38 20 i 3 e 3
10 mmHg, JBEANTCSAIR o S35 T, B T, i i
W AR S REOE R R AR S R A, A EARR
SR = (BREZASE) % 100.0%",

133 Sk o4 % 354 TR (BkS
TRRIAMES AT IS RICIE ) BORRIEE )5 60 min, R
LSBT M5B, KFE bR aTE . pHAE . 3)
JikIfL 453 (arterial partial pressure of oxygen, Pa0,) .
B Bk 1 — 5 Ak B 43 & (arterial partial pressure of
carbon dioxide, PaCO,) M ¥R (lactic acid, Lac)
Ko

134 RPEBEMHXRAREFSHAKREF LR
ICSEARFRZN R KA, S BRATS 3l . MKy
IRV ZEAE—RBUET, FE MiRs) . e R I
it (Sp0, < 90% F-F S I} [A] R 3t 30 ) 1 W 4170 1] 155
o ARG RREFA A BN ATHE : WA . 0K
IS SN

135 i E R HEBURIY L T ARG 24 hiff17hE
Vi, R0 2O BB B PN 5 15 Vil il 38 38 A 73T
fiio BERBE NS AREEEE . KPR
Ol JREHIANGE (an: s CBORIERS) RARE
AN (. R ACAZ T AR AR ) o N BE BRI T
PN AALEE . R AL R A0 R B R R . FAR
SN A | I A2 Bl XA A5 e R % 1 il ]
PIMERIE I . SR Likert 5 ZPRAME, X A B 5
TR (1A AR AR, 5 AR IR .

JITAE WA B 249 Fh R 43 AL A DA AT PO B 9E N B
HEATIE S 5Pl
1.4 SitERE

it JH SPSS 26.0 e it 5 A o A kit . & e
K5, BRI GOR IR + fiifE2E (v 2
s) FOR, UMK CECR TR R Ty 225307, 2 1A
PP LR LSD—t K 3, 4 D9 HE R B X RE AR ¢
K s AFFE IESMR R THE SR P A5 (DU
) M (P, Py 13w, 4l R A Kruskal-
Wallis H B FIR 50 o S5 R RHLE, RAIESH
Kruskal-Wallis HFRAIKG 30 #6417 5087 o THECTE R
(%) s, HAIEECR I @K 5 5 Fisher—Freeman—
Halton K5k 50 . P< 0.05 MZE73AH Gt F X,

2 #HR

2.1 BHBEFABEIELE
CHLFARRIE N (128.63 £35.45) min, L14LN
(125.54 +28.37) min, 12410 (123.62+31.46) min,
SMBHFILE, 2RISR (P>0.05),
2.2 BHBEARDBEASHILE

L1 4R L2 1A T, B s A 4 R 78 S R B 8T 7K
EERRBBNTCH, ZREUARITFEXL
(P<0.05) . L1 ZHFN 12 ZH ARSI AE APl ) A A=
FLTCAl, ZRIAGIHFEYL (P<0.05), L&k2,
2.3 3AREFKMSHTEXIEIREE

3B EARATE KIS bR LU, 2257
Tt EE L (P>0.05) . BRESE S5 60 min, C41
pHAEAE TARRT, EARTLIGMLI240, 341H % Pao,
FTARR, CHLPaCO, Ml Lac /T ARRA, HiEFLIAH
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M2, ZR¥AG#E L (P<0.05), WK3,
2.4 BHBERPEIMAREHEELEFRILE
L1ZA A L2 AR iR i R A R AR T C 4,
ARG R AR R T edl, LIARGEZT)
(KA R BT CHAMIA, Z2RWAGIHH#E
X (P<0.05); 34EDELIKN Y & ER I, 25

TGt EEm L (P>0.05), k4.
25 BHBEHREELLER

2B SR RS T LA, Z2Ra501
S (P<0.05); L1ZANL2 210 P B B A SR
BESTCH, 2REAZITHEXL (P<0.05),
5.
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Table 2 Comparison of intraoperative circulatory indicators among the three groups

Wi AR 55 2800 % i JAR T

285 AREULAE 141(%) P (%)
Tl TZ T] 2

C4l(n=61) 15.16+2.35 13.65+2.17 14.26+2.94 12.26+2.36 5(8.2) 7(11.5)

L1 (n=58) 14.75+2.27 10.47+2.86" 13.25+2.86 10.78+2.15" 0(0.0)" 0(0.0)"

L2 2H (n=60) 14.22+3.18 11.28+3.15" 13.32+3.17 10.45+2.54" 0(0.0)" 0(0.0)"

FAE 1.56 21.05 247 9.83

P& 0.138 0.002 0.136 0.014 0.010” <0.001”

W 1) H5CHir, 2REGHFEY (P<0.05); 2) R Fisher—Freeman—Halton A5,

®3 SHEBEHRMSSHEXIEIRILER

(x+s)

Table 3 Comparison of arterial blood gas values among the three groups  (x+ )
P Nif] JRRIA7 55 60 min
215
pH PaO,/mmHg ~ PaCO,/mmHg Lac/(mmol/L) pH PaO,/mmHg  PaCO,/mmHg  Lac/(mmol/L)

CH41(n=61) 7.38+0.05  196.36+21.32  39.23+2.65 1.15+0.21 7.35+0.04"  340.56+32.54" 44.53+5.64"  1.24+0.32"
L12(n=58) 7.37+0.03  193.57+26.45  40.42+3.27 1.16£0.32  7.38+0.05” 338.43+21.36" 38.28+3.73"  1.14+0.25”
L2 41 (n=60) 7.38+0.06 1983442527  39.33+2.54 1.14+0.18  7.37+0.04” 342.64+23.59" 39.36+3.26”  1.13+0.28”
FAE 0.78 0.01 2.48 10.39 0.43 38.33 3.28
PAE 0.463 0.985 0.085 <0.001 0.894 <0.001 0.040

H: 1) SRS, 2RA50HFE L (P<0.05); 2) 5CHIIE, 2RA5iEE (P<0.05).,

x4 SHBERDEHMAEHRELERLE F(%)
Table 4 Comparison of incidence of intraoperative body movement and postoperative complications among the three

groups n (%)

AJG I EAE

205 Rzl

N N 2 T SRR =h
CZH (n=61) 16(26.2) 2(3.3) 4(6.6) 3(4.9)
L14H(n=58) 2(3.4)" 13(22.4)" 1(1.7) 23(39.7)"
1241 (n=60) 3(5.0)" 14(23.3)" 1(1.7) 2(3.3)?
Yia 16.35 9.17 35.62
P{H <0.001 0.012 0.124% <0.001

e 1) HSCHE, 2RAEFIAEN (P<0.05); 2) SLIANE, 20650128 X (P<0.05); 3) R Fisher-Freeman—Halton i
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Table 5 Comparison of overall satisfaction of patients
and endoscopists among the three groups
[points, M(P,,, P,.)]

4151 B RAEEE BRI A
CH(n=61) 4(4,5) 4(3,5)
L141(n=58) 4(3,5) 5(4,5)"
1240 (n=60) 5(4,5) 5(4,5)"

HiH 8.28 4.44

PE 0.008 0.013

H: D) SCHl®R, Z2REFHITHEX (P<005); 2) 5
LI4LEE, ZRA5H%EY (P<0.05),

3 itig
31 BEMREEEESERMEETESD R
R

JIEL e R A AR AE PR S i A P, iy
. SOBJEHFARIIERL . DhRERR S R RN A 5 e
VAR, BRI T A S I A RART H  EA AR
FE'M, ESD SRR R B NS 0RE) F R, R
HTRFEE AL A, N2 TR S 2 S i e
W, A FAEME R R UL, AR FHARIEE R B PP
BRI, W & AEMREIAE . COLIE R MR H ik
B, AT BRI B ARG ANERE, B 2T R
TR FFR AR HET, EXHARREEE ESD Y
IR BRI R TE AR A AR X = o A RFFEESE, B
U B F 3t 1 ESD AR, WTAR SRS IR, J
PAEWIR RN, Rl S 07 A R R A i
R, AT 585 G R TESE o [ P9 34T ESD ik
FEARSEmsY, ZHSEE TR B FEAREI, %R
BAE—E R PR S, ARt E 8 EE
S, MELLMARAS I i e e s ] FARA K 19 COE A )
AR, R T BERENS 2 ESD FARERIET R,
ST R S P S5 8 BT AR S0 P I 22 4 (1 JRR i AR
HA BRI RIS X
32 EMAZUTEEREEFESERMESE
ESD AR A iR AR
321 EHERAAE ARFRGERER, LI4E
1.2 ZH A R IR B I A1 41 14 A R 5 B I C 4L
XA RES Bk B RS A A R, IR AR
PR ML S it 1 30 S DM, 7R 38 K78 43 P i 1Y) i 4

T, RTINS R JE A B FUERE L 8h 12
FagE. L, 7ERRMRAERERYEL, L1415 L2 4 iids
JEAR S RBOCEF R EAR T R B/ N cdl, AR
5, PRI ID 2 4 B SR 25.0% ~ 30.0%,
110 T 38 RT3 S R AT W LB Ay, s/ DB i 0
FE, MM B PGS R G kaE . ESDEELFAT
FE R DRBEAE | 3 I T AR S AR T R A P 00 3 ik
B B se i ek S, — HURAEBE . COE
o SRS, WA & LRI . obsh, L14d
FIL2 AR RS & ARSI REAL,  DASOE el SOk
THUARRE RIS FE AR, o] BE 4l 55 1 3 36 712
o tEmEE R R, R, 1F o A R
PaCO, K-, HEFFINIREERaE, I sCIR b 22 %4y,
Wl JLAS B R R, IR RT RS 06 B RS U Y
U

322  EFH B ARGk A AT IR AR BIKINE
I R — LRI, L1415 L2 74 PaCO,F2
FEJTIEAR T CAL, %o S F 3 S N H % V1A
X BRIRIA S 60 min, C2H H 3% pH (W] W FEAIK
HAKF LI M L24, W, HPaCo, IR T, X
PR FEAEFUCRET, B KA CO MR, i
SEOFI AR R, AR, C4lPaCo AR
RIFEET, SXHER s RAUNAE S CO, U BA AT AR XAl ST
ARZS, HE— 258 8 PaCO, Wil 7 BBl T A 3 0o 18 5 5
HEENE, AN, C4lLac /K P T LI L24,
ARES H 3l SORAS RIS . AR ik sh 45
B RAURREACT T = A ™, AR SRS T3
GG 225, AT RE SAHETE AT G LI A
H HARPLAE CO,ERAE L,

323 MMK=FRAEAFRELAEFE FEREHX
SEH, LIAS L2 1R L AR S TCH, &
L g B X W O S P A LA SR DG, R
RETRARENZE . R RS — S R LR R
TRES, B2 RS A Ay < B B R RO &
SiE R AT, %R RS T Al 452
JLFEIN . ARG A EFEIL BRI R, ARJG A H B
BT RSB, MR RIS, 29WIERIER ,
WMRAEAEFRAS AN SR, W= 1A . L1415
SRIABKIRMEE | EFISAIE . PRI RO 2 BT i 224
BT S R TR B T R LR 2R AN,
Hil A AL, 2B ORI E Z 7. T L2 4108
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WIS, CHURIFERE IS SRS, PRI S5, L14l
RIGZ N RAERE T CA M2, dHin 25 Hs
MIAAZY, XN FEETIE By r SC b il FHLAA 24
Yimk, TP ERE R S, Ak, WA UL
fRFE:, ASBIFSE B L1 2H A T R DU A 8 S o 35 )
JUEATFFEARRT A VE AT 5 ST, R
3 3k A7 E LR 245 0 A 2B 3R B4 . 25 A AR 9T 45
B, LLARGEZ hRAFRN SIS, xR 4
XTUEENTE, 6 R FH AR 2 A AR, sl
AT LU RSB
324 B4R EE S KRR, L24EHE B
WEE R T L4, TRES AR . REKE
TP K S B AT O, [RlA,  PBE S X L1 4N
2R CA. EHEHIN R Bk
REAS TE AT WO I A, kG i R R e 2%
1, WPNEGE S F AR R T, AE—25 14
PRHAE ATk E 5 ESD AR R R A3
3.3 A#HRHFRME

R —E R B—, FEARRMXA
PR, HAVATENEREES, die N e EEMERE
JER L BT S5, AMduoisdt, FTRBTFALE
PR ; 6=, WFSAEIR N E . CHRA
EPIF R AIBTHE T AE RS0 , 17 L1 ZHR L2 2R FH 3t
SR RICHFEIRETE, RN 2ITE4h 25 77 CORWE R
AN, ATRES THRALMISS Ryl ot . Bk, ASHi
FELETE T VAR, 1 BEn B T U I R S A 3
ANRETE A HERR B 28250 2 R . AR
THT™ 48 D EC B 25 245 Fh 28 55 45 245 05 U IR
HE— LI UETC AL Gk 50 SR e 3 ESD R rp
(4 N FHANA

gE LR, ExPh BB ETTESD AR, A
B B SR A T IO I i<, A B T R
FERE M sl 12, R, WU AR DA R Fi 0,
PETF R, HA B IR N AT St . ASkAT
T E— 2 A BRI A e AR, LIRS T
FARBR KB FH IR
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