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Effects of 37°C Carbon Dioxide Pneumoperitoneum on Core Body Temperature, Systolic Blood
Pressure, Heart Rate and Acid-Base Balance: A Randomized Double-blind Controlled Trial

Park, Jin il' - Yoon, Haesang®

'Department of Nursing, Teunteun Hospital, Uijeongbu; “College of Nursing, Gachon University, Incheon, Korea

Purpose: The purpose of this study was to compare the effects of 21°C CO; and 37°C CO, pneumoperitoneum on body temperature,
blood pressure, heart rate, and acid-base balance. Methods: Data were collected at a 1300-bed university hospital in Incheon, from
February through September 2012. A total of 74 patients who underwent laparoscopic colectomy under general anesthesia with
desflurane were randomly allocated to either a control group or an experimental group. The control group received 21°C CO, pneu-
moperitoneum; the experimental group received 37°C CO, pneumoperitoneum. The pneumoperitoneum of the two groups was un-
der abdominal pressure 15 mmHg. Body temperature, systolic blood pressure, heart rate and acid-base balance were assessed at 30
minutes and 90 minutes after pneumoperitoneum, and again at 30 minutes after arriving at the Post Anesthesia Care Unit. Results:
Body temperature in the 37°C CO, pneumoperitoneum group was significantly higher (F=9.43, p <.001) compared to the 21°C CO,
group. However, there were no statistically significant differences in systolic blood pressure (p=.895), heart rate (p=.340), pH
(p=.231), PaC02 (p=.490) and HCO3- (p=.768) between the two groups. Conclusion: Pneumoperitoneum of 37°C CO; is effective
for the increase of body temperature compared to pneumoperitonium of 21°C CO,, and it does not result in a decrease of blood pres-
sure, heart rate or acid-base imbalance.

KeyWords: Laparoscopic surgery; Carbon dioxide; Body temperature changes; Hemodynamics; Acid-base equilibrium
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Figure 1. Flow diagram of the study participants.
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During Timel Intervention for Time 2 Time 3 Time 4
Group preanesthetic (Baseline) Induction ) 30 min after 90 min after 30 min
review Just before induction pneumoperitoneum pneuperitoneum  pneuperitoneum  afterarriving at PACU
Control Age Core body Commencement of Insufflation of Core body Core body Core body
temperature propofol 21°CCO; temperature temperature temperature
administration
Gender SBP at 1.5 ug/mL SBP SBP SBP
ASA status Heart rate and remifentanyl Heart rate Heart rate Heart rate
administration
Experimental BMI pH at0.5 ng/mL Insufflation of pH pH pH
37°CCO;
PaCo;, PaCo, PaCo, PaCo,
HCOs HCOs HCOs HCOs
Control=control group with insufflation of 21°C CO, gas for pneumoperitoneum; Experimental = experimental group with insufflation of 37°C CO, gas for

pneumoperitoneum; ASA = American Society of Anesthesiology; BMI=

www.bionursingjournal.or.kr

Body mass index; SBP = Systolic blood pressure; PACU = Post anesthesia care unit.
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Table 2. Homogenity tests of General Characteristics between Control and Experimental Groups (N=74)
Control group (n=38)  Experimental group (n=36)
Characteristics Categories tory? p
Mean £ SD or n (%)

Age (year) 608+11.9 634+106 1.04 303

Weight (Kg) 61.88+7.16 6345+6.61 -1.19 237

Gender Male 23(59.0) 24.(68.6) 049 482
Female 16 (41.0) 11314)

Diagnosis Rectal cancer 18 (46.1) 12 (34.2) 134 247
Colon cancer 21(53.8) 23(65.7)

Operation LAR 19 (48.7) 15(42.9) 0.28 870
RHC 11(282) 12 (343)
AR 9(23.1) 8(2238)

ASA I (23.0) 3(85) 3.54 060
Il 30(76.9) 32(914)

Fluid during operation (mL) 1,579.51+319.92 1,614.37+319.82 -047 642

Anesthetic time (minute) 22627+37.79 239.37+3439 -1.56 123

Operating time (minute) 18548+36.26 190.41+2949 -0.65 516

Pneumoperitoneum (minute) 142,67 +£27.56 14867+ 2896 -092 363

Room temperature (°C) 22.84+052 22.72+046 0.70 101

Humidity (%) 4283+4.26 4237+446 -0.06 954

Time 1 (baseline) Core body temperature (*C) 36.71+024 36.64 £0.29 1.04 303
SBP (mmHg) 139.66+ 24.89 141.86+ 20.67 0.27 788
Heart rate (bpm) 6093+ 1092 61.27+ 1262 1.02 310
pH 74340025 74340035 -0.79 345
PaCO; (mmHg) 4042+703 40.33+4.59 -0.07 948
HCO5™ (mEg/L) 2645+ 273 2649+2.27 -0.11 915

Control group =insufflation of 21°C CO,; Experimental group=
resection; Preoperative

www.bionursingjournal.or.kr

insufflation of 37°C CO,; LAR=Low anterior resection; RHC =Right hemicolectomy; AR = Anterior
=just before induction of anesthesia; SBP = systolic blood pressure; bpm =beat per minute.
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Table 3. Comparisons of Core Body Temperature, Systolic Blood Pressure and Heart Rate between Experimental and Control Groups (N=74)

Control group  Experimental group Mean dif
] . : (n=38) (n=36) ean airrerence
Variables Time point (95% Cl) t(p) Source F p
Mean+SD

CBT(°Q) T1 36.71£0.24 36.64+0.29 Group 175 <.001
TR 3581022 3591+0.25 Time 6137 <.001
T3xeRl 3543+0.19 3564+023%  021(-001~-005 -239(010) G*T 943 <.001
Tgreet 3590+0.20 3623+0.19%  033(-001~-007) -268(020)

SBP (mmHg) T 139.66+24.89 141.86+£2067 Group 035 558
ToxRRE 121.65+14.39 123.89+13.33 Time 377 <.001
T3#Em 11357 +£14.85 116.05+£11.53 G*T 0.20 895

T4 138.19+ 2267 136.89+20.29

HR (bpm) T1 70.89+£10.67 679311264 Group 002 890
T2rERt 60.93£10.92 61.27£1262 Time 61.6 <.001
T3l 61.64+10.59 61.89+£1069 G*T 1.14 340
T4ret 7753£11.73 80.93£16.29

*p<.05;*p<.01;**p < .00.

fcomparison of between T1 and each time; ‘comparison of between control and experimental group.

Control group =insufflation of 21°C CO,; Experimental group=insufflation of 37°C CO,; CBT = core body temperature; SBP = systolic blood pressure; HR=heart
rate; bpm=beat per minute; T1=Just before induction; T2 =30 min after pneumoperitoeum; T3=90 min after pneumoperitoeum; T4=30 min after arriving at
Post Anesthesia Care Unit; G*T= group*time.

Table 4.Comparisons of Acid Base Balance between Experimental and Control Groups (N=74)
Control group Experimental group
Variables Time (n=38) (n=36) Source F p
Mean+SD
pH T1 743+0.025 743+0035 Group 749 008
Toxxmt 740+0.049 7.38+0.041 Time 19.8 <.001
T3*x0l 740+0.053 7.37+0.055%* G T 147 231
Tyext 742+0.070 740+0.054
PaCO, (mmHg) T1 4042+7.03 40.33+£4.59 Group 191 A71
T2t 41.54+647 43.19+549 Time 6.79 <.001
T3*! 40.83+6.94 439+7.04 G*T 0815 490
TErt 38.04+8.09 389+6.68
HCOs (mmHg) T 2645+ 273 2649+227 Group 0.019 891
To*xt 25344205 255+19 Time 21.16 <.001
T3*xRl 2393+201 24.89+2.05 G*T 0.38 768
T4xx 2503+£197 2524+1.80

*p< .05, *p<.01;**p<.001.

fcomparison of between T1 and each time; ‘comparison of between control and experimental group.

Control group=insufflation of 21°C CO,; Experimental group =insufflation of 37°C CO; T1 =Just before induction; T2=30 min after pneumoperitoeum; T3 =90
min after pneumoperitoeum; T4 =30 min after arriving at Post Anesthesia Care Unit; G*T= group*time.
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