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The Effects of Pneumoperitoneum on Heart Rate, Mean Arterial Blood Pressure
and Cardiac Output of Hypertensive Patients during Laparoscopic Colectomy

Kim, Eun Ju'

- Yoon, Haesang?

"Nurse Anesthetist, Department of Nursing, National Cancer Center, Ilsan

?Professor, Department of Nursing, Gachon University of Medicine & Science, Incheon, Korea

Purpose: This study was performed to identify effects of pneumoperitoneum on hemodynamic changes of hyperten-
sive patients undergoing laparoscopic colectomy under general anesthesia. Methods: Data collection was done from
January 2 to June 10, 2008. Seventy-six patients, including 38 hypertensive patients, who had taken antihypertensive
drugs more than 1 month and 38 normotensive patients undergoing laparoscopic colectomy were enrolled in this study.
The hemodynamic parameters were heart rate (HR), mean arterial pressure (MAP) and cardiac output (CO) which were
measured 7 times from before induction of anesthesia to 5 min after deflation of the pneumoperitoneum. Collected data
were analyzed using Repeated Measures ANOVA and Bonferroni comparison method. Results: HR in the hypertensive
group was significantly decreased at deflation of the pneumoperitoneum and 5 min after deflation of the pneumoperi-
toneum (p=.012). MAP in the hypertensive group was not different from the normotensive group (p=.756). CO in hyper-
tensive group was significantly lower than normotensive group (p<.001) from immediately after pneumoperitoneum to 5
min after deflation of the pneumoperitoneum. Conclusion: The results indicate that pneumoperitoneum during laparo-
scopic surgery does not lead to clinically negative hemodynamic changes in heart rate, mean arterial pressure or cardiac
output of hypertensive patients, who have taken antihypertensive drugs for more than 1 month.
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Table 1. Homogeneity Test for Physiological Characteristics (N=76)
Hypertensive group (n=38) Normotensive group (n=38)
Variables t o}
Mean=SD or n (%) Mean=SD or n (%)
Age (yr) 62.9+£8.75 60.6+9.73 113 .263
Gender Male 19 (50.0) 19 (50.0) - -
Female 19 (50.0) 19 (50.0)
BMI (kg/m?) 24.1+2.96 24.3+3.24 -0.84 404
Body temperature ('C) 36.1+0.28 36.1+0.39 -0.07 947
Heart rate (beats/min) 7861253 742+10.74 157 122
<60 1(2.6) -
60-80 24 (63.2) 30(78.9
>80 13(34.2) 8(21.1)
Mean arterial pressure (mmHg) 97.8+10.65 94.5+13.56 1.16 251
<80 3(7.9) 4(10.5
>80 35(92.1) 34 (89.5)
Cardiac output (L/min) 3.69+0.699 3.85+1.282 -0.63 528
<30 4(10.5 14 (36.8)
3.0-6.0 34 (89.5) 23 (60.5)
>6.0 - 1(2.6)
ASA class | 25 (65.8) 28 (73.7) 0.56 454
I 13(34.2) 10(26.3)
I, v, v - -
Antihypertensives 10(26.3) -
Ca channel blocker 8(21.1)
p blocker 16 (42.1)
ACE inhibiter or ARB blocker 4 (10.5)
Diuretics with ACE inhibiter, 5(18.4)
ARB or 8 blocker
Duration of hypertension (yr) 6.9+5.15 -
<5 14 (36.8)
59 13(34.2)
10-14 4(10.5)
>15 4(10.5)
Unknown 3(8.0)
Diabetes mellitus
No 36 (94.7) 37 (97.4)
Yes 2(5.3) 1(2.6)
Chronic bronchitis
No 38 (100.0) 36 (94.7)
Yes - 2(5.3)

BMI=Body mass index; ASA=American Society of Anesthesiology; ACE=angiotensin converting enzyme; ARB=Angiotensin Il Receptor Blocker.
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G*T: p=.012; F=6.61
Group: p=.949; F=0.04
85 - Time: p<.001; F=27.5

-4 Hypertensive group (n=38)
-m- Normotensive group (n=38)
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Figure 1. Heart rate between hypertensive and normotensive group
(N=76).

***p<.001; Tcomparison between before induction and each time;
1{comparison between hypertensive and normotensive group; G*T=
Group*Time.

Time 1=before induction; Time 2=15 min after induction; Time 3=
right after pneumoperitoneum; Time 4=10 min after pneumoperi-
toneum; Time 5=20 min after pneumoperitoneum; Time 6=right
after deflation; Time 7=5 min after deflation; Score=Mean +SD.

G'T: p=.756; F=0.57
Group: p=.610; F=0.26
Time: p<.001; F=22.9

- Hypertensive group (n=38)
- Normotensive group (n=38)
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Figure 2. Mean arterial pressure between hypertensive and normo-
tensive group (N=76).

**p<.01; **p<.001; Tcomparison between before induction and
each time; G*T=Group*Time.

Time 1=before induction; Time 2=15 min after induction; Time 3=
right after pneumoperitoneum; Time 4=10 min after pneumoperi-
toneum; Time 5=20 min after pneumoperitoneum; Time 6=right
after deflation; Time 7=5 min after deflation; Score=Mean+SD.
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G*T: p<.001; F=5.93
Group: p<.001; F=12.2
Time: p<.001; F=32.3

- Hypertensive group (n=38)
-=- Normotensive group (n=38)
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Figure 3. Cardiac output between hypertensive and normotensive
group (N=76).

*p<.05; **p<.001; Tcomparison between before induction and
each time; Icomparison between hypertensive and normotensive
group; G*T=Group*Time.

Time 1=right after induction; Time 2=15 min after induction; Time
3=right after pneumoperitoneum; Time 4=10 min after pneumoperi-
toneum; Time 5=20 min after pneumoperitoneum; Time 6=right
after deflation; Time 7=5 min after deflation; Score=Mean+SD.
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