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Attenuation of pneumoperitoneum-induced hypertension by intra-peritoneal lidocaine
before pneumoperitoneum in laparoscopic cholecystectomy

Sun Ok Song1, Hae Mi Lee1, Sung Soo Yun2, Hwarim Yu1, Soo Young ShimT, Heung Dae Kim'

Departments of IAnesthesiology and Pain Medicine and 2Surgery, College of Medicine, Yeungnam University, Daegu, Korea

Background: We have previously found that intra-peritoneal lidocaine instillation before pneumoperitoneum
attenuates pneumoperitoneum-induced hypertension. Whether this procedure alters patient's hemodynamic
status during operation should be determined for clinical application. This study elucidated the possible
mechanism of the attenuation of the pneumoperitoneum-induced hypertension by intra-peritoneal lidocaine
before pneumoperitoneum.

Methods: Thirty-four patients underwent laparoscopic cholecystectomy (LC) were randomly allocated into two
groups. After induction of general anesthesia, 200 mL of 0.2% lidocaine (lidocaine group, n=17), or normal
saline (control group, n=17) were sub-diaphragmatically instilled 10 minutes before pneumoperitoneum. The
changes in systolic blood pressure, heart rate, central venous pressure, stroke volume, cardiac output, and
systemic vascular resistance were compared between the groups. The number of analgesics used during
post-operative 24 h was compared.

Results: Systolic blood pressure was elevated during pneumoperitoneum in both groups (p<0.01), but the
degree of elevation was significantly reduced in the lidocaine group than in the control (p<0.01). However,
stroke volume and cardiac output were decreased and systemic vascular resistance was increased after
induction of pneumoperitoneum (p<0.05) without statistical difference between two groups. The number of
analgesics used was significantly reduced in the lidocaine group (p<0.01).

Conclusion: These data suggest that intra-peritoneal lidocaine before pneumoperitoneum does not alter pati-
ent's hemodynamics, and attenuation of pneumoperitoneum-induced hypertension may be the consequence
of reduced intra-abdominal pain rather than the decrease of cardiac output during pneumoperitoneum. There-
fore, intra-peritoneal lidocaine instillation before pneumoperitoneum is a useful method to manage an intra-
operative pneumoperitoneum-induced hypertension and to control postoperative pain without severe detri-
mental hemodynamic effects.
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Hemodynamic effects of intra-peritoneal lidocaine in laparoscopic cholecystectomy
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Table 1. Demographic and clinical data
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o] ¥ =lofof & Holck

olo] & AL B4 AL A BHE FE
Aol FUa 87 W lidocaineo] F71HhE H= F AL
2 oppAlY| 710S doty] giste] & A B B
WSt WetE BT, thE2 vl wale] BAS o
avte] 7|8 wslnat stk

H AAXE AALY Y 3] (Institutional Review Board) 2]
A e 5 =B ”é‘ FdEAIz0] AFE A= F vl
73] AR S FET 1 B 290 3gdle 654 o5t
SAES "R OPME}- ANETA S, HAg g,
TautFA ] G 2717} e EAY} SEe A=
oA ALttt =& A HREAA SAfA & At
e 323 A8, AHEE Aol

2, ut

A& Y B9 =S 729 Wi 22 Lidocaine
I} 2o 2 UYEith Lidocainewt(n=17)& 37|u|=
= 108 Ao 0.2% lidocaine 200 mLE 7} Y2 F 0}°ﬂ

1, ZFEn0=17)L lidocaine T4l A 2ES 200 mLE &

Lidocaine (n=17) Control (n=17)

Sex (M/F)

Age (yr)

Weight (kg)

Height (cm)
Operation time (min)
Insufflation time (min)

Number (%) of patient needed analgesic injection”

5/12 6/11
42.1+14.8 45.3+13.2
63.2+12.3 64.0+13.1

161.4%9.7 162.7£7.0
68.4+13.0 75.4+25.3
42.8+13.7 47.2+23.6

1(5.9)" 5(29.4)

Values are mean=standard deviation, except sex and number of patient needed analgesic injection.

9 Analgesic injection during postoperative 24 hours.
®p<0.01 compared with the value in control group.
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Fig. 1. The effects of the sub-diaphragmatic instillation of lidocaine before pneumoperitoneum on various hemodynamic parameters
during laparoscopic cholecystectomy. Systolic blood pressure was significantly elevated during pneumoperitoneum in both groups (*
p<0.01), but the degree of elevation was significantly reduced in the lidocaine-treated group than in the control group (*p<0.01).
However, stroke volume and cardiac output were decreased and systemic vascular resistance was increased at T7 after induction of
pneumoperitoneum (?p<0.05) without statistical difference between two groups (p>0.05). [T & |: the starting and the ending points
of pneumoperitoneum, respectively, T1: after induction of anesthesia, T2: just before instillation of lidocaine or normal saline, T3
and T4: 5 and 10 min after instillation, T5: just following insufflation of CO, gas (induction of pneumoperitoneum), T6, T7, T8,
T9, T10, and T11; 5, 10, 15, 20, 25, and 30 min after induction of pneumoperitoneum, respectively, T12: desufflation (the end of
Eneumoperitoneum), T13 and T14: 5 and 10 min after desufflation of CO, gas. ?p<0.01, significant differences within the group,
)p<0.01, significant differences between the groups, p<0.05, significant differences within the group.
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Fig. 2. The changes of EtCO, during laparoscopic cholecystec-
tomy with the sub-diaphragmatic instillation of lidocaine before
pneumoperitoneum. There were no significant differences in the
changes of EtCO, in both groups (p>0.05). [T & | : the starting
and the ending points of pneumoperitoneum, respectively, T1:
after induction of anesthesia, T2: just before instillation of lido-
caine or normal saline, T3 and T4: 5 and 10 min after instillation,
TS5: just following insufflation of CO, gas (induction of pneumo-
peritoneum), T6, T7, T8, T9, T10, and T11; 5, 10, 15, 20, 25,
and 30 min after induction of pneumoperitoneum, respectively,
T12: desufflation (the end of pneumoperitoneum), T13 and T14:
§ and 10 min after desufflation of CO, gas]. EtCO,, end-tidal CO..

EtCO, (mmHg)

(p>0.05, Fig. 10).
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csmolol o A= HEF U] Ao} izt et
Aol Sol5A PBHEIT, BHHRAIE Sla propofolst
fentanyl Q7= it BF =t I A= dexmede-
tomidine©| esmolol 2t} § g1}A o]z} 31 TH18]. Dexme-
detomidine2 a2-adrenergic agonist2 HEa 79} w7HAIH
A A L =2 FFAARRE Qo] IS 7R A= Wit
717} 6 Ar=olw, ZEA| 87E AAA7|aL B <t
S FABIER 22 SRR = o] &=L JITH30].

37iE 5 2dEHE @S SAE U= &
O o R AAE0] o83t B Wf AuEA] F4lo]
ol-&d 4= U9l 57473 FdEAlsols £ i =amh
Ale F2 v § 3528 A8 FHsi=d 2 5]
oAl A AETH2021,24-26) A ArkS
°][19,22,23] Rire]o] ik T W E3F ohefdtd), 57
o FUehs ehle] F5e} B, ALgSH D FUA7)7L 247
th=A Bago] it} ofA| 2= 2-8-A17ko] 71 bupivacaine
0][19,20,22-25] lidocaine RTH21,22,26] © o] o] 4=}
t} 2419 w8} U2 bupivacaine 0.1% 100 mL [23],
0.125% 80 mL [19], 0.25% 20 mL [22], &-& 50 mL [27], 0.5%
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bupivacaine 15 mL [25] -2 20 mL [24] 5°] ©]-&=]3ith Lido-
caine2- 0.1% 200 mL [21,26]1F 0.2% 200 mL [9]7} o] 2=
52 B7) bupivacaine®] tramadol $-2 dex-
medetomidineS —r7}‘6}7lE SHATH27]. F=HAI71= 3714
= A &24.25], & $&EE A[19-23,26,27], = Z7|Hi=
250t o Fa Ao HHE FIshe WHH[24,25] 50] B
Eof QUATL F7)HlS o] Fof] FYsh= A-ole 7S
fiEol U WS oSN B2 > ok AFES
HHNES FEa7] 98] B719% Fi= Mol ZHEATto]
W2 lidocaine S ¢35t & Bul 3] gAubo) A0t E
PR § QS ol ARl 108 3 ek
3715 f=skith 108 F= 7okl & W9
‘?Péic’]ﬂt SHA|TE Eufar} uke] Santd avr) 37)6)
ol 2% s dAshe dE2 she Aoz 344
b2 Z7 W S2uiA] 48 BEEA] 371H1S Aol A%
g AS ARITE FAFAE F7HS Aol A% 4
*]719} AU RN SEARIR Y] 7|tho] & ATl
83 ATl 7]‘—“01 &tk
2 A7 23z, 37NS e 5 5 FUE lido-
caine®] EHd5 A 7] = 389 & 5 Ak ¢
A, 37185 A 279 stofl =€ lidocaine ] =4m}32k
‘oz F7HE e Al R o 2 E= 59
=2 A3} vasopressind} 2 T2E BH|E A|HA
W, CO; 7k Fj1of| whE Bupsgidolut 7k 2pA|of 9%k
Firl=o s FEE F5 d3sle sl ot
= 7FsAdo] Btk E HE s ms B Ui FdE
t}EF9] lidocaineo] AAX 2 G o] AAIEZE(systemic

toxicity) & LOAB Aol AT, HEY
o AsHA aslo] BAol AAEYS AT ALY

= Y, 2 A7) AajollA] Lidocaineto] AEhE Zha
© 223 Zo|7}h YL, AAZRATY S7HE FRE
Zol7k A B2 A%t AluhERF o] o sl
A 7FsE wiAE 4 ke A 2k
Qofstd, B AFollA 5747 ghdEdAlEdd ¢& A
g F ok AHET d AAEHAY 55 wEe A
o, I/ F= Aol FUg B 141 docmneOl EESS
g 7S = & 2 E oJsHA oFst
AR, A et %ﬁ@%ﬂ?‘% %ﬂ—t— 2ol 7k A
o & 3 AFA a7l ek ojdt Ak lido-
caine®] Bu} ZANPHFEHE F7|HiFE F= A Eopgato)
£ o2 & 552 37 slo] PSS e

=5 o0 o= coo=2

AoE N 5 9w, F7HE A P4 59 Ak
2 % gk amjuE )
8747 WA A 44

T AUE 2UN 48 F 5T SR 0l8Y 4

=
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