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(HZE]  a @ GO IR XIS IR 56 I ZE YIBR AR (laparoscopic cholecystectomy, LC) R FLIBERI N, ok EHL
2018 4F 9 A 2020 4F 1 A& B8 i 58 1N R BE BEGA B LC B3 90 i, SR HBENLEC T R0 3 dl (n=
30) B IUANZE (S 20D L B LKA 4 (ML 41D RGBS LA (D 41D » 3 L3578 LK W IR SR P 20 J2 5L 44 B AR UMM AR, S 41
M 281 D £ BARAUATREE 4> 3129 TOF #1414, TOF 4 1~3 . PTC H4<2. H FHHE 5 (T.) VKM 10 min(T,) KIREEH
J& CT) FIAREE (T ) IO SR TE I E (P VSOB & H (P AT 4 (lung compliance, CL),#E Ty T, . T, FEREERSSH Ik ML
FEAT IS T, TR A A5 T5 % (oxygenation index, OD) FEIE 5% (respiratory index, RD Ffi N2 7R (Qs/QO R g T T A
S E R VE I RIS N A D R IR R . 4 %5 SAM . M 4R D41 T, w5 CL #1 O £ RIAT Qs/Qt A%
(P<C0. 0D, Ty B g5 4ahns T IRGe 2% 5 3 M AL D 20 TR Z 009 25 B8 50 v o (AR B ] B J R G (P<C0. 01D B PR TR % A
MM 4 P<<0.05,D 4 P<<0.01), D45 M AFHLL KB RIZER 11 min, B FEREE FEH N (P<0. 0D, AR T4
TR, 3 AT A Poos M1 Py 2R BTG 2E B X, b PR RENS IR (L5 R B UM AR LAY AR 00 e e <R
JUI1R) Al R A TR ) 4 8 1o TR 5 S P B R A T B R P s s B LA AR FE
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Effects of neuromuscular blockade on pulmonary function in patients undergoing laparoscopic cholecystectomy

WANG Fang, ZHOU Jian-wen, YAO Yi-zhen, TANG Jun"
Department of Anesthesiology, Shanghai Fifth People’s Hospital, Fudan University, Shanghai 200240, China

[Abstract] Objective: To explore the effect of different degrees of neuromuscular blockade on pulmonary function in
patients undergoing laparoscopic cholecystectomy. Methods: Ninety patients were selected from Shanghai Fifth People’ s
Hospital, Fudan University from September 2018 to January 2020, scheduled for elective laparoscopic cholecystectomy were
randomly arranged into 3 groups (=30 in each group) using a random number table: shallow neuromuscular blockade group
(Group S), moderate neuromuscular blockade group (Group M), and deep neuromuscular blockade group (Group D).
Rocuronium was infused to maintain the degree of neuromuscular blockade in three groups to achieve the target degrees: train-
of-four count (TOF) of 4 in group S, TOF 1-3 in group M, and post-tetanic count (PTC) <{2 in group D. Peak airway
pressure (Ppeak) , airway plateau pressure (Pplat), and lung dynamic compliance (CL) were recorded at following time points:
just after tracheal intubation (T}), 10 min after pneumoperitoneum (T), immediately at the end of pneumoperjtoneum (T3)
and end of surgery (T,). Artefial blood samples were collected for blood gas analysis at T, T,, and T,, oxygenation index
(OD), respiratory index (RI), and intrapulmonary shunt (Qs/Qt) were calculated derivatively. Extubation time and dosages of
rocuronium were recorded, while surgical condition scores were assessed by surgeons. Results; Compared with group S, CL
and OI were significantly higher, while RI and Qs/Qt were lower at Ty in groups M and D (P<C0. 01), but there was no
difference at T,. Surgery condition scores were higher and extubation time was longer in group M and D than those in Group S
(P<C0. 01), the dosages of rocuronium in group M and D were higher than that in group S (P<C0. 05, P<C 0. 01).
Furthermore, extubation time in group D was 11 min longer and the dosage of rocuronium was higher than that in group M
(P<C0.01), but other parameters did not show any significant differences between the two groups. Ppeak and Pplat did not
show statistical differences among the three groups. Conclusions: Moderate neuromuscular blockade can provide similar surgical

conditions as deep neuromuscular blockade, and improve pulmonary function during pneumoperitoneum for laparoscopic
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cholecystectomy, and require shorter extubation time. It may be a more appropriate neuromuscular blockade approach for

laparoscopic cholecystectomy.
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1.1 #rist% EHC 2018 4F 9 H #2020 4 1 H
52 ERAE I b T A N R B B A 1 R AT
LC 8% 90 i, RAMEPLE FRIEWK B EH 0 3 4
(n=30) YRHFALH (S 4D . EELFA L (M 41) FR
JENUFAZL (D 41 . ABEFE R AL BB FE . TR E
HREM 8 g i 5 1N RS B A2 B2 01 2 v
[(2018) 1& # 26 (058) 5 |, Jf 55 /B & 4 58 M1 [
B

YIAFRUE A1 20~60 % s (R T 8%k 18~30
kg/m®; ASA 532 T ~ 1 9 ; o1 Wy K 3 WA o2 5
87 5 it Dy R I 3 o DL B S 5 5 JC IR MERGE s B
T RIS Bk 5 JCA A 25 R e R WO 5 TG B PR
Bt e LAy 3 B0 TR LA 2R e e s R A A il
S WA A EAE 259 . HEBRBRUE - RAiTEAF
e A 511 T S AR D) REAS 45 TN T RE A 7E R MES
T 5 A7 SRR A8 N Ot 5 it S 1 g s s T T
AR5 %8 L BT S R B B
L2 Rk RErESREs &, AZ)E WA
PAE  FF TS JE K  JRRR B AT e 3 Ik 2 ) A A
TN BIS, £85I T A1 i [ 2 , #4c H A B LA U 5
Y (CLMRIS-1 89, |74 g R 7 AR A BR 2

neuromuscular block; laparoscopic surgery; respiratory function tests

ED UL R G, SR RS R P TE B (i
AR 3~6 pg/ml) FlHG 5 A8 CIfiL 3% #E vk B
3~5 ng/mL) FRIFF T o BE B S 28 5 T IS T 26
WIAATES RS0, 3 AL I B4 T % L 0. 3
mg/kg HATHIIKISE T 7 B E BIS {H <60, &R
BB HE TS B A M AR AL, R RO
(FiO) 2 1, & 3 At 8~10 mL/kg. A Hid i i
A I A R AR SR B AR AE IE B L BN, 3
R AR ARG AT LA 23 2 A 8, R AR 4l
FA T 0 A i (AR AE R RS DA B R Y K e
U EE (BIS 7E 45 ~60), U Iy hy 12
mmHg(1 mmHg=0. 133 kPa) , [HEEEH J5 45 L
PAZH o AR FH R R it A A W D T IR AN
F 32°C RHE B FEWE A PACU, # I8 % #0772 75
2. JITA B B A B[R] — 41T R AR I 0 58 5 F
A FAR BTN L85 73 A E IR .

L3 pumsdem Zom4E 3 418 R A R LA
HS R G T TOF W, f3 L 50 mA, kb 58
£ 200 ms., [A] FG B [A] 20 s, S 4 H AR WL FEEE Ky
TOF 314k 4. B8P RG240 TOF (%) =
10, 342530 20 pg « kg '« min ' 4ESFEE N
1.6 pg e« kg '« min ', JJUES HEIIA IR B3 25 55 R %
22 3 IR FFIRIEZ . S WU W IS T s 45 2 4 5 )
ON AR, TOF W38N F 4 B 855 i,
TOF T B 4 B4k 25839 s M 24 BRI BE N
TOF #1401 ~3, R & A8 hr 5 RS Pk 2 H AL
PARRERE . #KGE T 2 5 8% 0. 15 mg/ kg, M A §E$5
ARG UL E 2y 2 TOF 1% 3, 4 5 ok & hy
2pgekg ' e min ' GG TR 20 pg - kg ' -
min_ ', TOF #+%50<1 M=% 1E, TOF =1 54k
LA D A HARNUAFEEE S PTC 42, REH
UKHE bR H KB I PEYR L 0. 45 mg/kg, ¥ E 3R
PR G2 55 TOF iHH5i=1. 342534 )% A 50
pg e kg e min ' BB EEREE R 2.5 pg
kg !« min ', TOF 1140 0 J5, R A PTC Ui
ATWE L PTC SR L AM72E 5 s M3 50 Hz fY5R
I TRIPR 3 s e 15 M5 1 Hz Sl ic
SEHLRIERR 5 | A LA S ED S PTC 14 AR
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PESCHRE, 4F 3~4 min W5 1 ¥ PTC,PTC>2 i,
PEFEE R LAY b oA RS 2] H bR UURA FE B i Bk 45
T B PEELE 0. 15 mg/ kg, A WAZEA] 5 mg/ Ik [ H
PRER B2 A . AR IS P LA 43 JE bR ifE S [ bR R
W3, 3 Al A TR SRR Bl AR R i
U T B BRI 5 mg #hRGRI R AR S A
1.4 MEIBAT
L4.1 "% 24En mHEmER T RE
10 min(Ty) VIEEE R G (To) AREE (T, id 5K B
B K (P B W R (Poa) s A R
MI014A Jifi 2 ) £ A% B W ) 5 S5 Jili W2 5 4 (lung
compliance, CL),
1.4.2 mAFeAs 7 T T, fil Ty BFHCS ki . R
H1 Gem Premier 3000 [fiL <, 43 BT A 2E 47 ML <43 #r .
I E 25 R RS R 2 O1(Pa0, /FiO,) | i
WEAEEL RT Al 02 Qs/ Qe AR
RI=P(A-a) O,/Pa0,; Qs/Qt =P (A-a) O, X
0.0031/[P(A-a)O, X 0. 0031+5) ]X100%
Hp P(A-a) O, = (PB-PH,0) X FiO,-PaCO,/
R-Pa0,, PB: X JE (=760 mmHg); PH,O: % &
THIFIKFEIEE (=47 mmHg) ; R FEIE % (=0. 8.,

Pt ORI BB A 4RI AE 1R % 88 3 L Wi
AR 285 AIARE W R R, . I R
U FARBAE S s B REFIFARZM A 2
BT ARZMTERTF A AR T bk Al 37
HIFAR A A T WUt 0] B8 & s TR 55 22
FAF 25, FARITCIEDAT » S ZHUR U T it

1.5 itgam ] SPSS 20. 0 #4740 24
Mo ARFEHTHI IS IR 5T 45 2 B o R 0. 05,8
0. 1, WK 56 . L CL ok 2 BL48 4R . il 2k CHISS(#F
EDG R A . TR B FEA R 27
B, B EPR A 30 B, R R Dl tsFoR 3T
T GORMH ) RIZH N e BCR S R R 25 THERRE R
CnHESD L n( %) 2 . R F Pearson y* K5, 554
BRFCASA 79 R & W = EPES) % Kruskal-
Wallis B RS 5 » 55 90 588 OR 56 5 B2 PE 90 P
He#s ok H Bonferroni ¥4 1F B 2 /K -1 55 J5 M EL
5. KERIKHE () Ky 0. 05,

2 & X

2.1 —&FH>A AERGE DR 3 HBE—
JBetis O e TR 18] 22 5 o gt it 1

L43 ARE#E ICRAJGHRE N D R
x1 3HEBE—MELRSH
n=230

45 FR(E xt) P G, 55 /40 R (kg/m? .z £5)  ASA 3 (n. 1 /1D FARB ] (min,z )
S 47.37+10.17 12/18 24,07 £2.98 11/19 40.87+11.76
M4 47.60%9,57 13/17 23.33+£3.01 14/16 39.17 £ 10. 49
D4 46.80+11.72 11/19 22.70 %3, 35 12/18 42,97+12. 20

F,/X2 H 0. 046 0.278 1. 445 0. 635 0. 821
PH 0. 955 0. 879 0. 241 0.728 0. 443

2.2 CFRAFIAFE SR GE 2D ER3 AR
BT Preac s Po CL ZF ¥ LGEIT¥E X, AEE
5S4, T, i M 411 D 4508 5 A GE
FEBRARH 22 7 RG22 7 X, M AL AT D2 Jili it
N PR (P<0. 01) . Ty J T, B 3 4 fii i by P JC 45
TR 5 MAML. D 4 &8s 22 R8st

FEIGH T M Te B3 4 Pl P B E 30
(P<<0.01),CL B F#AL(P<C0. 01), T3\ Ty A} P
M P ZE TG 24 Ty iF S 41 CL i A
FARMERT(P<<0. 05), T, e LER MAM DH
T, Ty B CL 5 T, ZR¥ 41258 X,
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R2 3EBEFFEMSMRIZEZERALR
n=30,7+ts
215 Ei=L7n T, T, T, T, F/P A} Py p»  po
S Pt 11.33£2.04 16,27 £2,5624 12.37+2.17  12.47+2.54  25.736/0.000 0.000 0.090 0. 063
(emH>O)
M4 11.10£2. 14 15.80%3, 0324 12.0£2.24  12.17£2.48  20.721/0.000 0.000 0. 166 0. 101
D4 10.97£2.13  15.43£2, 9044 11.83£2.45  12.10%£2.72  17.528/0.000 0. 000 0.193 0. 090
F/P 14 0.234/0.792  0.650/0. 524 0.425/0.655  0.172/0. 843
SH Ppeak 14.00£2.21 19,63 £2, 8044 15.20£2.77  15.30%£2.72  26.571/0.000 0.000 0.079 0. 058
(ecmH,0)
M4 13.70£2.41  18.87%3, 0744 14.70£2.49  14.87+2.73  21.622/0.000 0.000 0.152 0. 095
D4 13.47£2.13  18.50%£2, 8924 14.53£2.60  14.63£2.92  20.816/0.000 0.000 0.122 0. 091
F/P {8 0.422/0.657  1.186/0. 310 0.525/0.593 0. 441/0. 645
SH (mL/Sri‘:Hz()) 55.17£8.39 31,9015, 5044 50.03+9.894  50.83£9.57  43.976/0.000 0.000 0.021 0. 051
M 4l 56.03£9.93  36.87+6.53* *AA 53,33+10.48  53.50+10.46 25.777/0.000 0.000 0.273 0. 303
D4 56.30£8.57  37.27+6.27* A4 53,87+10.13  54.03+9.82  29.877/0.000 0.000 0.288 0. 322
F/P{t 0.130/0.878  7.178/0. 001 1.251/0.291  0.890/0. 414
PV /P> /P 0. 002/0. 001/0. 801
* P<C0. 05 5 S IL#E * * P<0. 01 5 S E; A P<0. 05 5 T1 & 44 P<0. 01 5 T1 1b#g. PP M 5 SAILE; PP A D 5S4t

BPY R DA MALE; PYR T, 5 Ty &G PY R Ts 5 T WG PO SR Ty 5 Ty bhA.

2.3 AR SR 3D ER: 3 HAMERT

OI.RI1.Qs/Qt ZR LS5 X,
T, B M1 D 2] O #5 (P<<0. 01, RT F1 Qs/Qt
BAR(P<C0. 01, T, B 3 Hi5br 25 LG it 7 &

5 MAALL DAL E R LRI E S

®3 3HBETFEM ST SIEFRILER

5 SHMLL.

1 emH,O=

098 kPa

T, M. T, B} S4 Ol § FFEAL(P<<0. 01) \RI Al
Qs/Qt B2 (P<<0. 01) ,M 4 Qs/Qt i (P<<
0. 05), OT BFEAICF R B4 g 52/ S 41, 27 T4
TR D A& R bR S FI AT 20 . 5 25 5500

Gt e E X

n=230,7*ts
15 £ 70 T, T T, F/P 14 P P>
S OI{mmHg) 492,23 £ 60. 34 436.33£48. 1624 468.9%+45.53  8.83/0. 000 0. 000 0. 084
M4 497.03 162, 41 474,57 +54.58* *  485.43£50.70  1.203/0.305
D# 501. 37 £57.72 487.67£51.47* % 492,9%53,61  0.486/0.617
F/P i 0.173/0. 842 8. 056/0. 001 1. 806/0. 170
PV /P> /P» 0. 005/0. 001/0. 327
S RI 0.337+0.137 0.507£0, 13824 0.399£0. 119 12.904/0. 000 0. 000 0. 069
M4 0.327+0.135 0.383+0.136" * ). 349+0. 135 1.302/0.277
D4 0.322£0.109 0.351+0.127** ). 328 £0. 118 0. 484/0. 618
F/P i 0. 098/0. 906 11. 460/0. 000 2. 602/0. 080
Pv /P2 /P 0. 001/0. 000/0. 354
SH Qs/Qt(%) 9.11£2.00 12. 40 £ 2. 3044 10. 13+ 2. 34 17.253/0.000 0. 000 0.078
M 4] 9.08+2.27 10.61+£2,37* A 9,58+2,56 3.319/0.047  0.016 421
D4 8.93+1.60 9.48+2, 03" * 9.04%2, 24 0. 644/0. 528
F/P{ 074/0. 929 012/0. 000 1.578/0. 212
PV /P> /P¥ 003/0. 000/0. 052
* P<<0.05 5S4 4 * * P<<0.01 5 S A4 P<0.05 5 Ty i 24 P<0.01 5 T1 i, PP M 5 SH e PP D 5S4

B PY DA MARE; PR T,

5T, l&:Ps o Ty 5 T K.

1 mmHg

=0. 133 kPa
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2.4 FRFERHE>MNH HBREDOLER. S5 SHM
b, M AR D 20 B85 35048 B[R] & (P<<0. 01) , &
J2 Y5 ol R o ROF- B R A B (ML 4 P <<
0.05,D 4l P<C0. 01), TR [ Uifi 4 8 JE P48 =

(P<<0.01); 5 MAAMEL.D AR EH A ZERK 1T min
(P<C0. 01), % JE {5 e fit 2 4 07 35 1 4t 349
(P<<0. 0D Wil B JE VPR 22 e o geit2r i L. 3 4
SR YR B S O R AN R RO

R4 JEAFREFMHTR KEMEF T EREAEHLLER

n=30
S 3 12 10 5 11.07£3.91 29,86+ 7. 42 11.97+3.89
M 2 12 13 4 1 14,83 £4, 28" 35.67+8.10~" 15.07£4,00*
D4 17 12 1 0 25.10 £ 5, 68 ** 44 53.72£10, 67** A4 20.34 £5, 69 *AA
F/y? 23,413 72.136 59. 413 25. 380
P1g 0. 000 0. 000 0. 000 0. 000
Pv/p? /P» 0. 004/0. 000/0. 392 0. 002/0. 000/0. 000 0. 013/0. 000/0. 000 0.011/0. 000/0. 001
* P<0.05 5 S LE; * * P<0.01 5 SAE; A4 P<0.01 § MA IR, PP RIM 5 SHWE; PP D5 SHIWE; PP A DM MA
et
3 W @ T AR BE G SR AE — R kg T LC R P X R

Peaic ~ Py F1 CL 25 B PP IR S 224888 o Prea
Shy W 2 S 1 R A3 ) B e ) s P i IR R A5
B A S ) B SR R] o5 PR R A Y 10 08D
ISR 5 B A =t 9 P ) e R T 5 BE P BB
WA R R fER e . CL 48 507 U i) i 5] i
R 2 AR ) i A o ARG e s s g e 28 o il 225 AR ) 52
M) o A e il 96 38 < ) R R I ) BE 40 1 T 22 4R
Pr. OLRI 1 Qs/Qt 23T &8 fili 4 & Fl45 <)
REAYHE B » OT W] S el P 4805 AR 00 » B BROA il 48
B ROUBES 5 RT J2 S5 e il /% O 2 B8 A9 48 A » 7] 451
3t S e 45 0 A B RT By it /5 B0 i A 22 il
P08 5 5 Qs/ Qt WA K 2 i PR VT4 il 78 48 & 2
RERIBRIE A 52 S8 IH B A 140 3R & B0 5 1k
SR 2T R AR RN B AR B A2, 24 Qs/Qu ik 1024
I 8 A 5 S DAY 0 01 S B o1

ARWFFER I 3 ARG Poea F1 P BB 121
L CL B2 TR, SZaith s -8 AERA
RG] S BUR L A, I RE 5K T 3G & . 1 il 1% 2
32 PR o DT el J s P s g 35 v o g i 7 A4 A (]
JEH T B Bl ZH UK 52 R 5 3 Pcaic « P 3 57 ™
HIN A BRI e R s, SR
M AN D H Ppeac B P B IR EE/NT S 2H, 3 21 [A]
ZF TG L. M AL D 2l s T
SH.AMJE 3 H Ol HRSIEHT TR, Hrp SAT
R B2 #2238 60 mmHg, it KT M 41F D 41, M
DA RIF Qs/Qt WWHIRAKT S 4, Ui WIWLALFH

B I RERI AR . ABFTE R A 8. M D 4
[ 25 T P D) R s 22 St 4 JE 4 12 T8 3L It
TREE WA ERGE LC A AU i D RE O 52 1) L
ANEE AR E A B RAT 03 3 b b 38 41 LA B T
RO

G IIE A A A HR LA 28550 R, R
FAFHEAE o A ST AT w B LR FIR EE JILAS 1
REEVFLT R T 5 BE WU + (ELTR B2 LA 2 o B2
JILRA2H 22 18] TR 28 1 T B P 22 S TR g
S X5 Z A A R BT ARk /N AR R 5 R
FARAP B R — S, EREE USRS 1Y
S TRl AE I IR 22 5 A5 e i 22 8 L (P<<0. 01) s
HP B JUURA 2 A B LA 4 4 4 Nk (] SE G 4 miin,
ek PR i P52 o T AR J3E JUILAS B PP 2 LR 2L 3858 et
[IFELS 11 min, B A8 JCW] 5 BRI AS RO 4 2
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