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[HBE] BH RS H T8 55 022 1 5k R (laparoscopic cholecystectomy, LC) B [ 71, ik HHILC
REH 64, ASA T~ 11 %%, 4F#E 20~60 % AR EFEE 18~30 kg/m*, R F AL 7= 7 20 v BENLAS 4 (S 4, n=
32) A EE ILAA 20 (M 4L, n=32) , T 2 ¥4 76 UUAA Wa 0 7 R R 29 e Y80 4 24 1 L A OLAA B2 B2, S ALAT M2 19 H s LA 2
JEE 43 50 SR PO A i B 3l (train-of-four stimulation, TOF )%k 4 F1 TOF 314k 1~3, THE 5 (T,) S 10 min (T,) .
SRS AT (T) AR B (T ) B i 5 TE W TR A0l S 5 B A0S 4 |, 76175 5015 (T,) VT, T, T i SR A 456 sh ik i A+
IS 43 M, T, Ty T B 580 il 362 - 30 ok Ifi 48043 JE 22 [P (A-a) O, ] % & 48 $X (oxygenation index, O1) | fili PN 43 i %
(intrapulmonary shunt, Qs/Qt) FlI3E i % (dead space fraction, V,,/ V) , R J5 P47 P AR 3 2 9% IF 10 5% F AR a]
PO I [H] % VS LRSS PR O R BN RN . EER Ee K 60 Bl R A A Geit 2= 4 i, B4 4% 30 491
5 MY L, S 4 T, i i M5 7R [ 5 mL/em H,O, OT B4 40 mmHg H Qs/Qt34 i & 12.4% (P<<0.01) , T, i 7
2 [B] % 48 b5 22 A TG T B Lo ST ARG B EEIF AR (P<<0.01) B B T AR R0 8 3 (83.3%6,25/30)
5 M (96.7%,29/30) 48 Lt 22 57 To e 127 3 S, SR I R] 45 55 (P<<0.01) , B R IR T 3t i 2 (P<<0.01) o PAH JR 3
5 LA 555015 00 19 22 543 e 127 3 L (P<<0.05) , P 4R [R] oAt dE AR 22 S B R ge it 2 B Lo &6 LC AR PRIl
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Feasibility of shallow neuromuscular blockade

in laparoscopic cholecystectomy

WANG Fang, TANG Jun”, YAO Yi-zhen, ZHOU Jian-wen, DAI Jie-qun
(Department of Anesthesiology, Shanghai Fifth People’ s Hospital, Fudan University,Shanghai 200240, China )

[ Abstract] Objective To explore the feasibility of shallow neuromuscular blockade in laparoscopic
cholecystectomy. Methods Sixty-four patients (ASA [ -1 ), aged 20-60 y, with body mass index of
18-30 kg/m?, scheduled for elective laparoscopic cholecystectomy, were randomly divided into shallow
neuromuscular blockade group (group S,7=32) and moderate neuromuscular blockade group (group M, n=
32) by a random number table. Rocuronium was infused to maintain the degree of neuromuscular blockade
in both groups to achieve the target degrees: train-of-four stimulation (TOF ) count of 4 in group S and 1~
3 in group M. Peak airway pressure, airway plateau pressure and compliance of lung (CL.) were recorded
at following time points: just after tracheal intubation. ('T,), 10 min after pneumoperitoneum (T,) , just end
of pneumoperjtoneum (T;) and end of surgery (T,).Artefial blood samples were collected for blood gas
analysis at before induction (T,) , T,, T, and T,. Alveolar-arterial oxygen gradient [P (A-a) O,] ,
oxygenation index (OI), intrapulmonary shunt (Qs/Qt) and dead space fraction (V,/V+) were calculated
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derivatively at T,, T, and T,.Surgical condition scores were assessed by surgeons, while operation times,
extubation times, dosages of rocuronium, usage of muscle relaxant antagonists and adverse reactions during
recovery in the two groups were recorded. Results Sixty patients were available for the final statistical
analysis, with 30 cases in each group.Compared with group M, CL decreased by nearly 5 mL/cm H,O at T,
in group S, while OI decreased by 40 mmHg and Qs/Qt increased to 12.4% (P<(0.01) ,but there were no
significant difference between the two groups at T,. Surgery condition score was lower (P<0.01) ,however
acceptable surgical conditions of group S (83.3%,25/30) has no statistical difference compared with group
M (96.7%,29/30) , meanwhile extubation time was shorter (P<C0.01) and the dosage of rocuronium was
less than that of group M (P<C0.01) , neuromuscular blockade reverse in two groups was statistically
significant (P<C0.05) , There were no significant difference in the other parameters between the two
groups. Conclusion Use of shallow neuromuscular blockade in LLC has clinical feasibility.
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PREF RS2 AR LC AR & 3 9 LR BH iy 72 2

%R R O B

MRMERFE AU EHL 3R TP
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PREE & ARETEMKES &, A5 R RN
IntelliVue MP5 (M8004A ) Wi 343 Wa i A= Ay (R AiE , ¥
JCAN T Dk, 0 g R XU AR 2K (bispectral index,
BIS) , Jay ik 47 4% 2l Jik 28 0 48, /3 — 0 = Ak
J& [ 5, 4% BR DA B0 LA T 5 & 58 (CLMRIS-1 A, T
VG IR 7 AR A BR A R ) U BH 8 4 b R LR T 5
FRGE SR RO A5 S 1 9 YA 19 Il S M s VA B 3~6 pg/
mL) 1 i 55 K Je (I 3% #8458 W 3~5 ng/mL) Jik B
W5, B RS R S R IR U i ) R G AT
FE bR, P AL RO B S T U R IR 0.3 mg/kg AT
KA S, 1 R BIS <60, HUEB LW WAKYLS B
A T-gel Mg B 5 5 ] /< 8~10 mL/kg, I Wy 4 R
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12~16 ¥ /min, WA W (FiO,) 2 100% , AR il
ok I T R A R A R R S ARk (P CO,) 7E IE
G A . AR TR A R KRR B, AR 4 T R
58 BRI A= i A AE I A DI T R S5 K JE 2 T R
(BIS 2 45~60) , Ifil Hs 3% 2 4 47 75 B Al {1 £ 2020 LA
M. KMEHLRNEE J ¥ € K 12 mmHg (1 mmHg=
0.133 kPa, T [a]) , S8 FF 46 B 152 CO, 78 < it 3
20 L/mino AHBEHCHY 5 45 FHWUARS 25, #6728 K Je
0.1~0.2 pg/kg, 45 T 1L 259 . A b R BUGR IR 45 it
B L 3000 O R I, AR B RR A A A RR I
% (postanesthesia care unit, PACU) ¥ I8 & #IL 3 72
IR . PACU & B P Ui (X 43 41 AR 006 ) AR 5 1ifs PR
il R R 2 A FH T 0T 0 B 2 L TR T g DA
A 1]

AL 5 R B 45 P 4L R R R LA
B R GEHEAT TOF LR W50, 098 i 33 50 mA, ik o
B BF 200 ms, [A]FEIE] 20 s, P2 7E R4 B RO 8L 45
B Ja #EAT LR 43 )25 MU B JIURA & B2 2 TOF 114K
1~3, R0 4% R 4 v 8 4 245 45 /1 TOF 314803, 4k
R 3 2 pg-kg”-min™, B 25 3 O 20 pgrkg-
min™ LA W 7 2 3 YR ER B 1 245 SR IS T R a2
LA WA T B 5 A% R S U A SRy A R R A
TOF <1 W EHE, fF TOF=>1 Jo 4k ik R i
i TOF 4EH57E 1~2, A543, S41 Hir LA
JEN TOF =4, B8 8 25 244 4 TOF 10 %, 14 25 3
20 pg-kgemin”, 4 £F 3 EH 1.6 pg-kg ' min”,
TOF<<4 #5451, TOF=4 W4k S 5 7 . M4l b an
FARZAAGE SR E I 5Z 45 T B PRI B 5 mg
AR 2 R TR R IR A BT 2

(590 4), dks A4l
MEBIER MW SRR A E R (T,

AE 10 min(T,) , IEEE R G (T,) ARECT,) , FIH
TR MO T4A i 0 ek AL B s 0 3 S il It 7
(compliance of lung, CL) , JFicd st K EF & K 5
(Pplat) B W J& (Ppeak) o 7875 5 5 W A 25 A
(T,) T, T, # T, i H3h Pk il , & H] Gem Premier
3000 IiL 43 B ACGHEAT LS55 B, I 22 20 Ik i 4 53 s
(PaO,) . gl ik — S AL 73 [ (PaCO,) , T, T, #1 T, i
5k PerCO, A2 23 580 il vt - 2 ik i 480 43 s 22
[P (A-a) O,] . & & #5 # (oxygenation index, OI)
(PaO,/Fi0,) Jili A 433 (Qs/QU) " FIBEIE % (V,/
Vi) o AW F P (A-a) O,=(PB-PH,0) X FiO,-

PaCO,+R-Pa0O,(PB: XX =760 mmHg; PH,O:
IR N AIK 287K K =47 mmHg; R PR R =0.8) 5
Qs/Qt=P (A-a) 0,%X0.0031/[P (A-a) 0,X0.0031+
5)1X100%;V,/V,= (PaCO,-P;,CO,)/PaCO,, it
AR BRI AFR L, TR F MR SR
2, FARFMBEL B R m Al F%s, 2T
ARG A T Pt v] ge 2> el 3% T R KM %94,
FAR G 22, 0 AT, 06 00 R LT TUHS it o i Sk
TR [R] AR J5 448 I 6] 2 P iR g i = Sl
JULA 435 470 700 10 235 T 00 AN RS2 o

GitFEoM AR S A R B A CL
¥IE2E 8 4.5 mL/emH,O 4512 5 6 mL/ecmH,0O, 1%
FE RN o 2N 0.05,8 4 0.2, H A5 HEEAH K 5814,
5 R REA B TE T BE I A8 A 64 1], R I SPSS 20.0 %K
it gt ot ESS MM ERERHT s
FeoR 2R ) PR F i ST R A A B, E 0 A R
K7 2255 B, TR R DU (n) FNE 43 L (95)
Foon L) L ECR o7 K B, A 0 R SR AR RN A
5. P<<0.05 W ERAGIFENL,

45 R

—RRIER PR A 1R RS S AT A
2 ORAE FARIEA Y PaO,(mmHg)=102 (mmHg)~
0.33 X 4E# (y) + 10 (mmHg) i+, PaO, i 1k #%
B3, S 2H 10 Fly T AOBIL 2 A i R SR A e B I X
fAR, M AL 1R s TR 7 sBESIBR , e 2 60
o) 5 F A AN GEAT B 2H 30 B, P 2H — FRBERE KO i
I AR LA, 22 S gt 5k 1) .
R1 MAMSHABRE—MRFR KRB PaO,.PaCO, L &
Tab 1 Comparison of general conditions and preoperative

Pa0,,PaCO, between M and S group (7 *sorn)

Age (y) 472499  47.7£10.4  —0.166  0.869
Gender (M/F) 12/18 14/16 0.271  0.602
BMI (kg/m?) 23.5+2.8 24.1%£238 ~0.921  0.361
ASA (1/11) 14/16 10/20 ~1.045  0.292
PaO, (mmHg) 86.1+8.4 87.7+8.8 ~0.737  0.464
PaCO, (mmHg) 37.9+2.6 37.7+2.7 0.246  0.807

Group M: Patients treated with moderate neuromuscular blockade
in laparoscopic cholecystectomy; Group S: Patients treated with

shallow neuromuscular blockade in laparoscopic cholecystectomy.
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MR SR AR UG P AL ) S AR bR 2
G E L AR S MAML,S4
T, 0 CL & #F B (P<<0.01), T, F1 T, B Pi 4 CL 25
S TG R X, 45 I [H] 85 4 [H] Pplat Fil Ppeak
ZRHTGITFE L, ANE 5 T A, T8

WidH CL ¥ W 3 A% (P<<0.01) , T, i S 4 CL i
F T, 8 (P<<0.05) , T, B4 CL 5 AT b3 22 5
WG iF27 38 X, TR B4 Pplat il Ppeak 34 B g Ft
& (P<<0.01) , T, T, i W 4 Pplat Fl Ppeak 5 T, i}
fei R TGIE (%K 2),

F2 MAMSHBERERESFRFIERLER

Tab 2 Comparison of respiratory mechanics indexes between M and S group at different time points (x+s)

CL (mL/cmH,0)

T, 56.1%9.9 55.2+8.3 0.135 0.715
T, 36.8%6.7 32.0+5.4 9.362 0.003
T, 53.4+10.5 50.1+9.8 1.581 0.214
T, 53.5+10.5 50.9+9.5 1.043 0.311
F/P* 54.276/<20.001 73.552/<20.001
PWyp@)pE) <<0.001/0.609/0.644 <0.001/0.040/0.105

Pplat (¢cmH,O)
T, 10.4+2.2 11.2+2.2 1.830 0.181
T, 14.7+3.4 15.2+3.1 0.358 0.552
T, 11.5+2.7 12.1+2.4 0.941 0.336
T, 11.7+2.3 12.2+2.4 0.653 0.422
F/P¢ 18.186/<20.001 16.181/<20.001
P@)p@)pE <0.001/0.132/0.064 <0.001/0.242/0.229

Ppeak (cmH,O)
T, 13.8+2.7 14.3+2.3 0.520 0.474
T, 18.9+ 3.1 19.7+2.8 0.935 0.338
T, 14.7+2.5 15.2+2.8 0.524 0.472
T, 14.9+2.8 15.4+3.0 0.393 0.533
F/P¢ 30.561/<20.001 33.938.000
PR @y e <<0.001/0.433/0.190 <20.001/0.392/0.190

Group M: Patients treated with moderate neuromuscular blockade in laparoscopic cholecystectomy; Group S: Patients treated with shallow

neuromuscular blockade in laparoscopic cholecystectomy. CL: Compliance of lung; Pplat: Airway plateau pressure; Ppeak: Peak airway pressure.

T,: Just after tracheal intubation; T,: 10 min after pneumoperitoneum; T;: Just end of pneumoperitoneum; T,: End of surgery. 1 emH,0=0.098

kPa. F/P¢: Statistics among time points in the same group. P”: Ty ws. T,, P®: Tyvs. T;;P®: T, vs. T,.

MERR ThREFE AR AN I AL A FE AR L S A
B, Am b5 MAM L, T,0F S 4 OB %
(P<<0.01),Qs/Qt# i (P<<0.01) ,P(A-a) O, fl V,/
Vo AR TG EE L AN 5 T
AEE, S 4 T, P(A-2) O, Fl Qs/Qt 3 i (P<<0.01),
OI & & &K (P<<0.01) ,M 4 T,H} Qs/Qt # V,/V,
Hhn (P<<0.01 A1 P<<0.05) , Hefh 35 pn A8 fb a4 55 S
A A2 F TG4 X (F£3),

FABEEITR . FAME ZERE.TER
RHAEEANRERAER  FARE I EET

%75 1 M AL T SAH(P<0.01,%4), M4 96.7%
(29/30) F1 S 4 83.3 % (25/30) {1 & 1] i 2 F R &
1 (,=2.963,P=0.085) . W2 T AW 22 5% 5811
R S5 5 MU L, S 2 4R 5 B IA) B 5 46 e (P<<
0.01), % L% &k 2> (P<<0.01) (£ 5), M4l4
B 8 E AR T AT IUAA S BL , S 41 TC 2B 3 AT WLAA 45
Pt (5'=4.286,P=0.038) .

HEPARKRE W48 &R R
R AAN R
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Tab 3 Comparison of respiratory function indexes between M and S group at different time points (Z+5)

P( A-a)O, (mmHg)

T, 162.8 % 65.1
T, 180.1 + 64.2
T, 170.6 £ 64.0
F/P¢ 0.604/0.550
pw/p@ 0.614/0.910

OI (mmHg)

T, 496.7 + 63.3
T, 474.2+55.5
T, 484.8 +52.4
F/P* 1.447/0.244
pw/p@ 0.269/0.707
Qs/Qt (%)
T, 9.1+2.2
T, 10.6 + 2.4
T, 9.5+2.5
F/Pp 5.823/0.005
pw/p@ 0.006/0.760
Vo/Vr (%)
T, 20.8+ 4.0
T, 23.2+3.9
T, 21.7+ 4.5
F/pe 3.528/0.036
pW/p@ 0.029/0.737

163.5 + 60.0 0.002 0.964
214.6 +71.4 3.860 0.054
185.2+ 67.8 0.740 0.393
5.225/0.008
0.006/0.273
491.5+ 62.8 0.101 0.752
435.7 + 49.0 8.154 0.006
467.9  47.0 1.721 0.195
9.847/<20.001
<20.001/0.168
9.2+2.2 0.018 0.893
12.4%2.3 8.340 0.005
10.1£2.5 0.734 0.395
25.719/<20.001
<<0.001/0.176
21.5+3.9 0.433 0.513
23.6+4.5 0.183 0.671
22.3+4.5 0.239 0.627
2.944/0.061
0.052/0.806

Group M: Patients treated with moderate neuromuscular blockade in laparoscopic cholecystectomy; Group S: Patients treated with shallow

neuromuscular blockade in laparoscopic cholecystectomy. T : Just after tracheal intubation; T,: 10 min after pneumoperitoneum; T',: End of surgery.

F/P¢:Statistics among time points in the same group; P4: T, vs. T, P*: T, vs. T,.

R4 MAMSEAFAEH TR

Tab 4 Comparison of ratings of surgical conditions between

M and S group (n)
M (n=30) 11 15 3 1
S (n=30) 3 13 9 5
2 —-3.189
P 0.001

Group M: Patients treated with moderate neuromuscular blockade
in laparoscopic cholecystectomy; Group S: Patients treated with
shallow neuromuscular blockade in laparoscopic cholecystectomy.
Level 1: The best surgical conditions; Level 2: Good surgical
conditions: There are enough surgical conditions to complete the
operation, but not the best; Level 3: Acceptable surgical conditions,
interventions may improve the surgical conditions; Level 4: Poor
conditions, surgery cannot be performed, intervention measures must

be taken.

®5 MAMSHFARME ZEMENSEREAELLER
Tab 5 Comparison of duration of surgery and extubation

time between M and S group (z+ 5, min)

Duration of surgery 37.1£7.8 38.1+7.9 -0.483 0.631

Extubation time 14.7+42 109+3.7  3.766 <0.001
Dosage of rocuronium ~ 35.2+8.0 29.6+7.3  2.837 0.006

Group M: Patients treated with moderate neuromuscular blockade
in laparoscopic cholecystectomy; Group S: Patients treated with

shallow neuromuscular blockade in laparoscopic cholecystectomy.
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B WUAA BT LA R A 3 46 40 AR 09 B84 2 1 e R s
PRV 43 45 o B A WF 580N R 1 T L 6% 3iE 438 3 W
TREE WUAS HLAT P B F /N R B F R
KL, A R B IR B LR S M S e 2 T A
4 B A 3 A T VR B LR RV T R A
AR AT DL SE A I DR b R A LA 45 0 550 Bt AE B e
fif 245 47 >k 1) T WG Sy A 3G 2 0 B it B8 Rk R AR
DL R R IR AR SN RO, (HE AR S AR 2R &
WAk LR 25 46 280, {ofF P vl 3 5 8 45 i A 1 SR
N IER QT ] B 3% i i ot XU Ko fif 28 35 1 A5
BLRCRE™, FL A 0 A 5 A R R A A P I R
S R AP < I ol O N Sl N 2 W e [
JULAA 25 AT DL 3k A 45 B0 24 B AN R R 3% AT JRR e s it
99 00 LA B B D R A I B Y I R 5 O K
JiE . Blobner Z£7 fil Van Wijk 5™ % P IJC LA 245 41
BE AR BUE LR W 4E AE 15 mmHg B9 IE N R
TREMLEAEAFHEN , L 2A 148 HHLREE
A0 25 A B 5 | RS DR 2Pk il o AR BF 5T T
b e B, R AU 24 58 2 A A ST AU I A R R
U B2 SR B LA, PR e A A 5% 326 88 1 LA 5 1 IR
R A B LA HE AT R S AR A T O 25 5 R HH
AN R R LR (0.3 mg/kg) 175 5 T 3 LA B 4%
TR AR G T RS 3 2 T ERR T A S R A

T 5 R v RUIE 51k 0 E I R S 308
WL E 46, 1 LR B 36 3z 3l 32 B ) Bsf 34 /& 9 SO R
30t R B, T e A A BRI, S 40 Il v R BE T
S 11 QO 1 B o 7 B S 2 v
B, e 25w B I D) RE Y . H R IR
B T A o WU R BE B9 R 2 8 R IE X TR 5648
SRR 3 R0 5 IR A I S T R LC AR
I ) 6 1Y) 52 ) 57 UL 3

SRR FH LR 25 ) A 3 4R R CL™Y . CL R
W — 2 BRS04 5 T A i I RS R T R A
JIti 94 38 A<y B RN ) BE A E Y 3 EEAE AR, A
SMEE S MAMIL,SH CL AR 5 mL/cmH,O,
X A] BE 55 LA 24 fif i BE AL PR A 5t R AR T AL AR S
Fisf M B BEL T, DTG B8 07 WL A e s IR P AT
K, HLC FARRBCK m AL, 5 R ARA 0 I 5 TR
A L Bl TR A IUE 2 M G 3 {8 L
i 245 6T i it UG 057 P 1 A R T AR 200 . LR
J15 J5 Wi 40 Pplat Fil Ppeak ¥t & 3 Jin , {H 22 5% 9f o4
I o O il AR ARG, B Tt R A S H

55l P 43 T A DG MR B AT IR R B AT . Qs/
QU Ay e PR Ak fili 35 40 D BB A b o, S5 21 10 %0
R 5 Ml PN 43 O S R O RS R, 5 M Al
M, A E S O K40 40 mmHg, Qs/Qt 3 i
F124%, X 5WA CLIFR L RLMY A, H#8 LC
AR B LA B SR X B I R T R Y e K T
HFRELAL . P(A-a) O 7E B4 IR 25 7 ST 24 5 L,
AREm TRMEREL Wik 5EAR RN
Ko REEWF WAL A5 HE b5 22 R TG X, vl fig
T LC F AN MM, HFARMEN Rk m0, AT
A X i Ty R R AT B e s ) 1% T W T RE R A TR
EH B T n] B AT SE BRI R B S, 6 T LA R
RGN B E A TF T — 5.

Chen 25" il Madsen 25\ Ky 76 A5 3 0 R 1 TR
JBETF I BE TR v AS it LA 25 4 8 3015 4 N T
3 SR A TF R S 5 1 Blobner 5517 & 3 A
FH LRSI ALIE 40 %6 1 F8& BEA ) = 0 22 5K 38 i AL
ey . AR LI, 4 TR NIAA I 83.3%0(25/30)
(4 £ AT IR 58 BT AR, A LR 41 41 B 12 0 F
ARl 2 BE PP R AR 53.3% (16/30) , W]tk
I F v BE LA 20 86.7 % (26/30) BY DL B . W41 1
£ 12 mmHg <E T 58 F A X F AR B A 7 A4
MR ARV LA 4 TC AR HEAT ILAA F5 B0, TR] B 4k A
R (6] BH 8 4 e, 2 T T D O /b, AT 3BT i R
TP AR R RN, BN T PACU (&
JEE W T PACU B fadH .

AT GE AN 2Z A e T SRR B I T T R Sk 1
PEGLR S AR B R B R PG, R X RE HE SR IR
P58 W B AR B DA AT A A R T
— Ak, BeAh, BTANA BR REA R BN RXT
ARG PF W T fE AR JE R FR S5 9 & RE 5 AT RE
Ui, HLASHI 58 45 ALGE F T AR | I 0% ) 8 1 5 Y AR
L LR 25 A — 2 W R B .

Zi LTk LC AR A I LA X B I
T Re A7 8 52 AR % 22 51 JC S BRI R & S, B
B T R S5 AR A I I 46 J B okt e B 5 T LA 15
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