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Effect of carbon dioxide pneumoperitoneum on pharmacodynamics of rocuronium administered by closed-loop

muscle relaxation injection system

WEI Wei, HOU Jiong”
Department of Anesthesiology, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To investigate the effect of carbon dioxide pneumoperitoneum on pharmacodynamics of rocuronium
(ROC) in gynecological laparoscopic surgery. Methods Patients of ASA [ -[] scheduled for elective gynecological laparoscopic
surgery (Group L, n=29) or open gynecological surgery (Group C, n=29) were given total intravenous anesthesia (TIVA)

with propofol and remifentanil. All patients initially received ROC 0. 6 mg « kg ' by 1. 8 g * kg'' * min ' through closed-loop

!« min~!) was given to maintain muscle relaxation when T1 reached 15%

muscle relaxation injection system. ROC (30 pg « kg™
of control. The onset time of ROC (T1 down to 0%), the first time of ROC injection (T1 reach 15%), recovery index of
muscle relaxation (T1 increase from 25% to 75%), frequency of ROC injection and injection dosage per unit time were
recorded. The hemodynamic parameters including heart rate (HR), mean arterial pressure (MAP), cardiac output (CO),
PaCO,, pH and depth of anesthesia (bispectral index, BIS) were also recorded before intubation (P0), after intubation (P1),
5 min after pneumoperitoneum (P2), 30 min after pneumoperitoneum (P3), 1 h after pneumoperitoneum (P4), the end of
pneumoperitoneum (P5) and time of removal of intubation (P6). Results The first time of ROC injection in group L was
significantly longer than that in group C ([42. 1410. 7] min vs [27. 749. 5] min, P<Z0. 01),and the recovery index of muscle
relaxation in group L was significantly longer than that in group C([13. 846. 0] min vs [9. 6£3. 9] min, P<C0. 01). The total
dosage per unit time of ROC in group L was significantly less than that in group C ([5. 440.8] pg» kg’ ' » min"' vs [6. 3+
0.5] pg+kg ' » min ', P<C0.05). The frequency of ROC injection in group L was significantly less than that in group C
([2.1+£1. 0] per hour vs [2. 8 £0. 9] per hour, P<C0.05). Hemodynamically, CO in group L was found significantly lower
than that in group C during P2-P4 (P<C0. 01). Conclusion The duration and recovery time of ROC in patients undergoing

laparoscopic surgery under carbon dioxide pneumoperitoneum are prolonged. and smaller dosage is required compared to open
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gynecological surgery, which is likely due to the lower CO caused by carbon dioxide pneumoperitoneum.

[Key words ] carbon dioxide; artificial pneumoperitoneum; closed-loop muscle relxation injection system; rocuronium
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Tab 1 Comparison of general data of patients

between the two groups

n=29, rts
Group Age (year)  Mass m/kg BMI(kg + m %) ASA
L 48.1+13.3 64.2+7.6 24.242.4 14/15
C 47.6+£11.7 63.6+5.1 24.1+1.8 12/17

L: Gynecological laparoscopic surgery; C: Open gynecological

surgery; BMI: Body mass index; ASA: American Society of

Anesthesiologists
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Tab 2 Comparison of surgery anesthesia duration and dosages of propofol and remifentanil between two groups

n=29, xts
. Operation time Anesthesia time Dosage of propofol Dosage of remifentanil
Group ¢/min t/min (pg+ kg ! emin™H) (pg+ kg ! *min™H)
L 158.4+48. 8 179. 6+48. 4 94.6+15. 8 0.14+0.07
C 163. 7454, 1 186. 84+53. 8 90.3+18. 2 0.11+0. 05

L: Gynecological laparoscopic surgery; C: Open gynecological surgery

®3 WAREZMESR HRMAP,CO,PaCO, .pH,BIS Ky LL %
Tab 3 Comparison of HR, MAP, CO, PaCO,, pH, and BIS at each time point between the two groups

n=29, xts
Group Time points HR f/min! MAP p/mmHg  CO qu/(LL* min~!) PaCO; p/mmHg pH BIS

L PO 70.3+14. 3 85.7+18.3 4.7+1.3 40.0+1.1 7.41+0.03 96.8+1.8
P1 68.4+12.5 75.44+16.5 4.3+1.4 38.24+2.4 7.3940. 03 45.644. 2
P2 75.6+14.7 96.2422. 6 3.8+1.1*~ 39.642.6 7.37+0.02 44,2449
P3 71.3+13.8 87.6+21.8 3.7+1.47 41.9+1.8 7.38+0. 04 50.445.6
P4 67.7+12. 3 87.3£17.4 3.8+1.5%* 43.0+2.0 7.3740.03 47.545.8
P5 62.34+13.6 81.9+18. 8 4.1+1.5 42.34+2.7 7.384+0.03 52.143.4
P6 72.8+12.3 87.9+14. 4 4.2%1.4 41.4+2.9 7.394£0. 04 67.7+3.9
C PO 72.3+12.2 88.4+15.7 4.8+1.1 39.6+E1.4 7.42740. 03 97.2+1.6
P1 67.3+12. 1 77.5+17. 4 4.7+1.6 39.243.0 7.39+0.05 45.943.6
P2 73.5+12.6 92. 6+20. 4 4,.4+1.2 38.9+2.8 7.38+0. 04 46.5+4. 1
P3 69.8+14.7 84.6+19. 6 4.2%+1.1 38.7%2.2 7.39+0. 02 52.1+4.5
P4 64.14+11.4 83.7+16.9 4.3+1.7 40.342.5 7.38+0.02 48.6+5.5

P5 60.0+14.6 83.4+17.3 4.54+1.4 39.2+2.8 7.40+0. 03 55.3+5
P6 74.34+15.7 86. 015, 2 4.7+1.3 41.4+2.3 7.4040. 05 65.1+£3.6

HR: Heart rate; MAP: Mean arterial pressure; CO. Cardiac output; L: Gynecological laparoscopic surgery; C: Open gynecological

surgery. * * P<C0. 01 vs group C at the same time point. 1 mmHg=0. 133 kPa
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