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Comparison of gastric insufflation during anesthetic induction between
pressure-controlled and manual facemask ventilation in patients undergoing
laparoscopic cholecystectomy

Janjira Kawattikul
Department of Anesthesiology, Mahasarakham Hospital

Abstract

For laparoscopic cholecystectomy, good visibility of the surgical site is essential; therefore,
preventing gastric insufflation is important. In this study, we compared the incidence of gastric
insufflation between pressure-controlled and manual facemask ventilation during anesthetic
induction. The research participants were 60 patients undergoing laparoscopic cholecystectomy,
who were randomly allocated to either the pressure-controlled facemask ventilation group
(PCV group) or the manual facemask ventilation group (MV group). The PCV group (n=30) received
pressure-controlled facemask ventilation at an inspiratory pressure of 13 cmH,0. In the MV
group (n=30), the adjustable pressure-limiting valve was set at 13 cmH,O. The incidence of
gastric insufflation after ventilation was assessed by gastric ultrasonography and through
endoscopic examination after the operation had been started by the surgeon. The tidal volume
during facemask ventilation was also evaluated. The results of the study indicated that the
incidence of gastric insufflation assessed by ultrasonography was higher in the manual facemask
ventilation group compared to the pressure-controlled facemask ventilation group (16.6% vs.
6.6%, p=0.228). However, this difference was not statistically significant. The tidal volume at 30
seconds and 60 seconds was significantly larger and showed more adequate ventilation in the
PCV group (461.5+76.7 mL and 513.9+85.9 mL) than in the MV group (366.4+94.5 mL and
400.3+101.6 mL; p=0.001 and <0.001, respectively). Additionally, there were no significant
differences between the two groups in the surgical grade, according to the surgeon’s judgment.
In conclusion, pressure-controlled facemask ventilation provides a more appropriate tidal
volume compared to manual facemask ventilation at the same inspiratory pressure of 13 cmH,0.
However, there was no significant difference in the incidence of gastric insufflation diagnosed
with ultrasonography or laparoscopic examination between these two ventilation methods.

Keywords: gastric insufflation; gastric ultrasound assessment; laparoscopic cholecystectomy;
manual facemask ventilation; pressure-controlled facemask ventilation
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Figure 1 Sonographic image of the gastric antrum, and show how to measure D1 (longitudinal
diameter), D2 (anteroposterior diameter) (A = antrum, L = liver, P = pancreas, Ao = aorta,

SMA = superior mesenteric artery, RA = rectus abdominis)
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Figure 2 Gastric insufflation with a typical comet-tail artifact (arrow) on ultrasonography (L= liver)
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Figure 3 Laparoscopic surgical grade of gastric insufflation. (A) Grade 1 = little gastric

insufflation. (B) Grade 2 = stomach is expanded beyond the lower left end of the liver, but does

not go beyond the round ligament. (C) Grade 3 = stomach is expanded beyond the lower left

end of the liver and goes beyond the round ligament. (D) Grade 4 = stomach expands and goes

beyond the round ligament, and it is impossible to secure the view around the cystic duct.
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Figure 4 Flow diagram of the study
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Table 1 Patient characteristics in this study
Demographic parameters PCV group MV group p-value
(n=30) (n=30)
Age (years) (mean + SD) 56.3+9.3 57.3+9.8 0.754
Gender (n,%)
Male 11 (36.7) 6 (20.0) 0.157
Female 19 (63.3) 24 (80.0)
ASA physical status (n,%)
ASA 1 12 (40.0) 10 (33.4) 0.654
ASA 2 16 (53.3) 16 (53.3)
ASA 3 2 (6.7) 4(13.3)
Body weight (kg) (mean + SD) 63.2+9.7 60.5+9.0 0.278
Height (cm) (mean + SD) 155.0+10.8 155.5+10.3 0.337
BMI (kg/m?) (mean + SD) 25.2+3.0 24.9+3.4 0.708
Fasting time for solid (mean + SD) 15.5+2.7 16.2+2.9 0.338
Fasting time for liquid (mean + SD) 9.67+4.9 10.03+4.9 0.776
Underlying disease (n,%)
No underlying disease 16 (53.3) 17 (56.7) 0.795
Diabetes mellitus 5(16.7) 6 (20.0) 0.739
Hypertension 11 (36.7) 12 (40.0) 0.791
Chronic kidney disease 2 (6.7) 3(10.0) 0.640
Obesity (BMI>30 kg/m?) 3(10.0) 3(10.0) 1.000
Duration of surgery (min) (mean + SD) 56.0+18.2 53.33+23.2 0.614

ASA-American Society of Anesthesiologists, BMI-Body mass index

Table 2 Incidence of gastric insufflation, gastric antral cross sectional area and laparoscopic

surgical grade

Parameters PCV group MV group p-value
(n=30) (n=30)

Gastric insufflation (n,%) 2(6.7) 5(16.7) 0.228
Gastric antral cross sectional area (cm?) (mean + SD)

Before induction 3.47+1.04 3.40+1.00 0.365

After induction 3.81+£1.06 3.65+0.98 0.555
The increase of gastric antral CSA (cm?) (mean + SD) 0.36+0.22 0.40+0.19 0.471
Laparoscopic surgical grade (n,%)

1 9 (30.0) 8 (26.7) 0.191

2 19 (63.3) 15 (50.0)

3 2(6.7) 7 (23.3)

il 0 (0) 0(0)

CSA: cross sectional area

J Med Health Sci Vol.31 No.2 August 2024




Table 3 Respiratory parameters during facemask ventilation

Parameters PCV group MV group p-value
(n=30) (n=30)
During facemask ventilation (mean + SD)
SpOZ 99.9+0.1 99.8+0.5 0.249
Heart rate (beat/min) 85.3+18.4 88.0+13.0 0.514
Systolic blood pressure (mmHg) 157.1+20.8 162.8+28.9 0.377
Diastolic blood pressure (mmHg) 93.5+16.5 100.0+33.0 0.965
Tidal volume 30 s (mean + SD) 461.5+76.7 366.4+94.5 0.001
Tidal volume 60 s (mean + SD) 513.9+85.9  400.3+101.6 <0.001
The number of patients with tidal volume of 6-10 ml/kg 30s (n,%) 29 (96.7) 19 (63.3) 0.001
The number of patients with tidal volume of 6-10 ml/kg 60s (n,%) 30 (100.0) 17 (56.7) <0.001
Table 4 Factor associated with gastric insufflation
Gastric insufflation
Parameters PCV group MV group
(n=30) p-value (n=30) p-value
Yes No Yes No
Laparoscopic surgical grade (n,%)
1 0 9 (30.0) 0.538 1(3.3) 7(23.3) 0.627
2 2(6.7) 17 (56.6) 2(6.7) 13 (43.3)
3 0 2(6.7) 2(6.7) 5(16.7)
4 0 0 0 0
Underlying disease (n,%)
No underlying disease 2(6.7) 14(46.7) 0.171 3(10.0) 14 (46.7) 0.869
Diabetes mellitus 0 5(16.7) 0.265 1(3.3) 5(16.7) 1.000
Hypertension 0 11 (36.7) 0.513 2(6.7)  10(33.3) 1.000
Chronic kidney disease 0 2(6.7) 0.696 1(3.3) 2 (6.7) 0.414
Obesity (BMI>30 kg/m?) 0 3(10.0) 0.626 1(3.3) 2(6.7) 0.414
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