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Abstract

Background: Hypothermia is a common
problem for anesthetized patients, causing numerous
disadvantages. There are many strategies to prevent
hypothermia including warming intravenous fluid
before administering it to the patients. Although using
Animec”“fluid warmer, by simply inserting the
intravenous fluid tube into the device, is very convenient,
there are many factors, such as the location of the
equipment and the fluid flow rate, contributing to the
outcome temperature of fluid. Objectives: To evaluate
the effects of distances between the device and patient,
and the fluid flow rates on the effectiveness of this
fluid warming system by measuring fluid temperature
at the end of the intravenous fluid line. Materials
and methods: We made an experiment by using
the intravenous fluid line, connected with a 36-inch
extension tube. The system was filled with 0.9%
sodium chloride. After attaching the line to the

warmer (Animec*fluid warmer Model AM-2S)

at different distances; 15, 90 and 180 cm, the fluid
temperature at the end of the system was measured.
In addition, we evaluated the temperature at five
selected flow rates; 40, 100, 500, 800 and 1200 ml/hr.
Results: There were markedly different relationships
between the locations of warmer, the flow rates and
the rising of temperature. The maximal increasing
temperature was found at 15 cm, a rise of 4.76°C.
In contrast, the minimal increasing temperature was
presented at the farthest distance (180 ¢cm), with rising
0f 0.36°C on average. Furthermore, at flow rate 800
ml/hr, the average fluid temperature increased by
2.77°C above baseline, by far the maximal increasing
temperature of all flow rate levels, whereas there was
a minimal rise of temperature at rate of 40 ml/hr,
accounting for 0.32°C. Conclusion: The most effective
strategies for using Animec “fluid warmer were by
placing the line at the nearest distance to patients and

adjusting flow at the medium level.
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Figure 1 Experimentalset(includingsyringe,IV set,extension, and container for temperature measurement;

the arrows show the direction of fluid flow)

Figure 2 Setting of experimental set, syringe pump and Animec” fluid warmer (left); container for

temperature measurement (right)
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Table 1. Sequence of experiment at different distances and fluid flow rates

Flow (ml/h)
Distance
40 100 500 800 1200
180 cm 1 2 3 4 5
90 cm 6 7 8 9 10
15cm 11 12 13 14 15
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Table 2. Mean difference of temperature at different distances and fluid flow rates

Mean difference of temperature
degree Celsius: Mean(SD)
Distance 15 cm 90 cm 180 cm Total
40 2.94(0.61) -0.54(0.17) -1.43(0.17) 0.32(1.96)
100 6.844(0.30) 0.00 (0.22) -0.97(0.24) 1.96(3.55)
500 5.73(0.29) -0.1(0.22) 1.4(0.21) 2.34(2.53)
Flow (ml/h)
800 4.59(0.39) 2.42(0.25) 1.3(0.26) 2.77(1.42)
1200 3.71(0.36) 2.21(0.38) 1.48(0.10) 2.47(0.99)
Total 4.76(1.46) 0.80(1.29) 0.36(1.31) 1.97(2.40)

Figure 3. Mean difference of temperature at different distances and fluid flow rates
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Table 3. Mean difference of temperature between distances

Mean Difference of temperature 95% Confidence Interval

Distance (I) Distance (J) .
between distance (I) and (J) Lower Bound Upper Bound
90 3.424(%) 3.272 3.577
15
180 4.409(*) 4.256 4.561
15 -3.424(*%) -3.577 -3.272
90
180 0.984(*) 0.832 1.137
15 -4.409(*) -4.561 -4.256
180
90 -0.984(*) -1.137 -0.832
* < 0.05
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Table 4. Mean differences of temperature between fluid flow rates

Mean Difference of temperature

95% Confidence Interval

Flow () Flow (J)
between flow (I) and (J) Lower Bound Upper Bound
100 -1.637(%) -1.867 -1.407
500 -2.963(*) -3.193 -2.733
40

800 -2.411(%) -2.641 -2.181
1200 -2.144(*) -2.374 -1.915
40 1.637(*%) 1.407 1.867
500 -1.326(%) -1.556 -1.096

100
800 -0.774(*) -1.004 -0.544
1200 -0.507(*) -0.737 -0.278
40 2.963(*) 2.733 3.193
100 1.326(%) 1.096 1.556

500
800 0.552(*) 0.322 0.782
1200 0.819(*) 0.589 1.048
40 2.411(%) 2.181 2.641
100 0.774(*) 0.544 1.004

800
500 -0.552(*) -0.782 -0.322
1200 0.267(*) 0.037 0.496
40 2.144(*) 1.915 2.374
100 0.507(*) 0.278 0.737

1200
500 -0.819(*) -1.048 -0.589
800 -0.267(*) -0.496 -0.037

*p <0.05
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