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Comparison of End Tidal Carbon Dioxide Level along the Time of
Surgery between Pressure Support Ventilation versus Spontaneous
Ventilation in General Anesthesia under Laryngeal Mask Airway

in Breast Surgery: A Randomized Controlled Trial
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Introduction: Laryngeal mask airway (LMA) can be
ventilated with various modes. The most popular mode is
spontaneous ventilation (SV). Nonetheless, pressure
support ventilation (PSV) showed lower level of end tidal
carbon dioxide in the previous studies.

Objectives: To compare the level of end tidal carbon
dioxide along the time of surgery between PSV and SV
group.

Methods: We enrolled 38 patients who scheduled for
breast surgery underwent general anesthesia with
LMA-Proseal™ in this randomized controlled trial. The
patients were allocated in two groups, group P for PSV
and group S for SV. Then, respiratory and hemodynamic
parameters were recorded.

Results: End tidal carbon dioxide along duration of
surgery was not different in both groups. The peak
inspiratory pressure (PIP) minus positive end expiratory
pressure (PEEP) in group P was lower than group S
(13.32+3.51 versus 18.89+6.33 cmH,O; P =0.002).
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Conclusion: Pressure support ventilation during general
anesthesia under LMA-ProSeal™ in breast surgery
appears to be as effective as spontaneous ventilation in
gas exchange.

Keywords: end tidal carbon dioxide, laryngeal mask
airway, pressure support ventilation, spontaneous
ventilation
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Figure 1 CONSORT flow diagram
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Figure 2 The Avance CS2 in CPAP + PSV mode,
CPAP=continuous positive airway pressure, PSV=

pressure support ventilation
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Table 1 Patients demographics and operation data

Group P (N=19) Group S (N=19) P-value
Age (years) 46.21 £ 11.37 4758 £ 12.51 0.726
Body weight (kg) 57.32 £9.84 55.79 + 7.96 0.602
Height (cm) 157.21 £5.24 157.79 £ 7.52 0.583
Body mass index (kg.m?) 23.05 + 3.39 22.58 +3.79 0.583
ASA physical status I/ll, n 8/11 8/11 >0.999
Operation (%)
BCS 4 (21%) 1(5.26%) 0.340
Biopsy 0 (0%) 1(5.26%) >0.999
Excision 10 (53%) 15 (78.95%) 0.170
Mastectomy 5 (26%) 2 (10.53%) 0.405
Operation time (min) 88.42 +40.93 82.63 = 31.02
LMA-Proseal™ No. 3/4, n 18/1 17/2 >0.999

Data are presented by mean * standard deviation, or n (%)
"Statistically significant at P<0.05.

ASA=The American Society of Anesthesiologists, BCS=breast conservative surgery, LMA=laryngeal mask airway

Table 2 Intraoperative respiratory and cardiovascular parameters

Group P (N=19) Group S (N=19) P-value
End tidal Carbon dioxide (mmHg), mean+SD 41.28 +4.96 42.84 +5.45 0.363
ET-Sevo (%), median[IQR] 1.49 [1.27-1.65] 1.51[1.34-1.69] 0.745
Tidal volume (ml/kg of PBW) 7+0.88 6.79+1.4 0.563
PIP (CmHZO), mean+SD 18.12 £ 3.55 19.19 +5.87 0.497
PIP minus PEEP (CmHZO) 13.32 + 3.51 18.89 +6.33 0.002*
Respiratory rate (breaths per minute), median[IQR] 11.8 [10.15-13.3] 13.2[10.8-14.3] 1.000
Intraoperative SpO2 (%), median[IQR] 99.5 [99.0-99.95] 99.6 [98.4-100.0] 1.000
Mean arterial pressure (mmHg), mean+SD 77.64 £7.63 72.99£9.79 0.111
Heart rate (beat per minute), mean+SD 64.89 + 6.96 63.58 + 8.57 0.608
SpO, PACU (%) 99 (98 - 100) 99 (98 - 100) 0.751

Data are presented by mean * standard deviation, median (interquartile range) or n (%)
* Statistically significant at P<0.05. ET-Sevo = end expired sevoflurane concentration, PACU= post anesthesia care unit, PBW=predicted
body weight, PEEP= positive end expiratory pressure, PIP= peak inspiratory pressure, Sp02: peripheral oxyhemoglobin saturation

from pulse oximetry.
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Figure 3 Trend of respiratory parameters along the time of surgery in two groups: A=trend of ETCOZin 50 minutes
of study period, B=trend of PIP in 50 minutes of study period, C=trend of PIP-PEEP in 50 minutes of study period.
PIP=peak inspiratory pressure, PEEP=positive end expiratory pressure
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HR, 0.91 (95%Cl, 0.41-2.03)
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Figure 4 Kaplan-Meier Estimates of cumulative incidence of hypercarbia within 50 minutes of operative time between

patients be ventilated with pressure support ventilation and spontaneous ventilation, ETCO2 = end tidal carbon

dioxide.

Table 3 Adverse events

Group P Group S P-value
(N=19) (N=19)
Improper position (%) 0 (0%) 1(5.26%) >0.999
Laryngospasm (%) 0 (0%) 2(10.53%) 0.486
Vomiting at PACU (%) 0 (0%) 1(5.26%) >0.999

Data are presented by mean * standard deviation, median
(interquartile range) or n (%) where appropriate.

* Statistically significant at P<0.05. PACU=post anesthesia care unit.
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