Association Between Low Fresh Gas Flow and Intraoperative Temperature Maintenance in Neonates
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INTRODUCTION

Neonates are particularly vulnerable to hypothermia during anesthesia
due to their high surface-area-to-volume ratio and immature
thermoregulatory mechanisms.

While external warming strategies are routinely employed, the role of
fresh gas flow (FGF) as a modifiable intraoperative factor remains
underexplored.

The primary aim of this study was to determine whether neonates
exposed to low mean FGF (<2 L/min) are more likely to maintain

normothermia (=36.0°C intraoperatively) compared to those exposed to
higher FGF (=2 L/min).

METHODS

This was a retrospective study using institutional data from the
Multicenter Perioperative Outcomes Group (MPOG) database. This study
analyzed 1062 surgical cases of neonates who underwent general
anesthesia between January 1, 2020, and April 29, 2025.

The surgical cases were divided into a low FGF group (n=399) and a
high FGF group (n=663).The primary outcome measure was
hypothermia (<36.0°C) incidence, while secondary outcomes included
temperature trends, the rate of intraoperative normothermia, and duration
of temperature maintenance.

RESULTS

The low FGF group had a significantly lower incidence of hypothermia
based on median temperature compared to the high FGF group (15.8%
vs. 21.6%, p=0.026), with the high FGF group having 47% higher odds of
hypothermia (95% CI: 1.06, 2.04; p=0.022).

A multivariate logistic regression model was used to evaluate the
association between mean FGF and mean temperature. The analysis
revealed a statistically significant negative association (Estimate: -0.022,
Std. Error: 0.0108, p-value: 0.039) even after adjusting for potential
confounders (Table 3).

This finding indicates that, when accounting for other variables, an
increase in mean FGF was associated with a decrease in the patient's
mean Intraoperative temperature.

There was no significant difference in the incidence of hypothermia

based on mean temperature or the percentage of time spent below
36°C.

Table 1 Incidence of Hypothermia in Low and High FGF Cohorts

<2 L/min FGF =2 L/min FGF Overall P-Value
(n=399) (n=663) (n=1062)
Mean Temperature
<36.0°C 82 (20.6%) 157 (23.7%) 239 (22.5%) 0.268
=36.0°C 317 (79.4%) 506 (76.3%) 823 (77.5%)
Median Temperature
<36.0°C 63 (15.8%) 143 (21.6%) 206 (19.4%) 0.026*
=36.0°C 336 (84.2%) 520 (78.4%) 8956 (80.6%)
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Figure 1 Scatter plot of Mean Total Gas Flow vs. Mean Temperature

Table 2 Odds Ratios of Hypothermia in Low and High FGF Cohorts

Mean Temperature < 36°C Median Temperature < 36°C

Odds Ratio  95% ClI p-value Odds Ratio  95% CI p-value
<2 L/min FGF
(n=399)
>2 L/min FGF 0.89, 1.06,

1.2 0.2 1.47 0.022*
(n=663) 1.63 2.04

Table 3 Results of Multivariable Logistic Regression to Adjust for Covariates
Estimate Standard T-Value P-Value

Error
Mean FGF -0.0223 0.0108 -2.0650 0.0392*
Age in Years 0.2786 0.2596 1.0732 0.2834
Weight (kg) 0.0079 0.0263 0.3022 0.7625
Anesthesia 0.0010 0.0002 4.3727 0.00001*

Duration

Table 4 Percentage of Procedure Time Spent <36.0°C

<2 L/min =2 L/min Overall P-Value
FGF FGF
(n=399) (n=663) (n=1062)
Mean (SD) 0.265 (0.267) 0.293 (0.295) 0.282 (0.285) 0.115
Median [Min, Max] 0.201 0.212 0.205
[0, 1.00] [0, 1.00] [0, 1.00]
DISCUSSION

* The study's strengths include its large sample size and the use of a
comprehensive, standardized dataset from a single institution, which
minimizes inter-institutional variability.

* Future research could pursue a prospective observational design to
more rigorously control for confounding factors. Another future project
could analyze all of the MPOG data set to have larger sample size as
compared to our single institution study.

CONCLUSION
» Low fresh gas flow is associated with a reduced risk of hypothermia in
neonates undergoing general anesthesia, as defined by median
temperature.
* These findings support the use of low FGF as a simple, effective, and
modifiable strategy to enhance patient safety while reducing greenhouse
gas emissions.
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