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Core Temperature Evaluation in Different Body Parts in Patients
Undergoing Laparoscope Surgery under Total Intravenous Anesthesia

Hahm Tae Soo" - Kim Won Ho? - Kim, Nam Cho® - Yoo, Je Bog®

1) Department of Anesthesiology and Pain Medicine, Samsung medical Center, Sungkyunkwan University School of medicine, Seoul, Korea
2) Department of Anesthesiology and Pain Medicine, Samsung Changwon Hospital, Sungkyunkwan University School of medicine,
Changwon, Republic of Korea
3) College of Nursing, Catholic University, Seoul, Korea
4) Nursing Science, Gyeongnam National University of Science and Technology, Jinju, Korea

Purpose: The trend of body temperature change during laparoscopic surgery and the most adequate site for
monitoring temperature measurements have not been investigated thoroughly. In this study body temperature change
during laparoscopic surgery was measured and measurements of the tympanic, esophageal, and nasopharyngeal core
temperatures in surgical patients with total intravenous anesthesia were compared. Methods: From February to
October 2013, 28 laparoscopic surgical patients were recruited from a tertiary hospital in Seoul. The patients' core
temperature was measured 12 times at ten minute intervals from ten minutes after the beginning of endotracheal
intubation. Results: Repeated measure of core temperatures indicated a significant difference according to body part
(p=.033), time of measure (p<.001) and the reciprocal interaction between body part and time of measure (p<.027).
The core temperatures were highest at tympany location, lowest at nasopharynx. The amount of temperature change
was least for the esophagus (36.10~36.33C), followed by nasopharynx and tympany. Conclusion: The esophageal
core temperature showed the highest stability followed by nasopharyngeal and tympanic temperature. Therefore,
close observations are required between 10~20minutes after the beginning of the operation.

Key words : Core temperature, Laparoscope surgery, Total Intravenous Anesthesia
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Kolmogorov-Smirnov® 773 0.2 A|AGd
Ao wWsle} ZHEE AolA%H 2 repeated measures

ANOVA$} Greenhouse-Geisser, Scheffe' testS ©|-&3}1t}.
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PAAbE & 288 o2 oAz} 61%, FAF 39% oStk Had
2 48.0£13.6/191 21, thdAte] A A5 (Body
[BMI)E BT 24.6+3.6 Kgm2olAth <o 3
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mass Index
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(electronic medical record) 715 A]F-E]
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AL Table 29} 2t}

A} AEAL, AL, HAFA S
102(F=3.12, p=.031), 405(F=3.95, p=.020), 505{(F=3.33, p=.037),
60E(F=3.08, p=.049), T0E(F=3.17, p=.047), 110E(F=3.59,
p=018), 1205(F=3.00, p=.048) Aol Z3H9| 7t A5A
2o zpol7t AUk AREHA AT 102 Al e 2E
2o] ol 2ol w3 Eha, 408, 508, 60%, 70%, 1
I, 1203 AT A mA2e] BIFA Hla] o A
e 3oL, A EA2, HQIFA29 Fo2 Ao
| 2499t 2R w2 2F 7HF= 3.06, p=.033), Al
Zroll e zolzt AURCH(F= 11.52, p<.001), 2=} Azt

25% 4
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T AT
NEESJERERY

X

b weAgol QAATKF= 1.54, p=.027).
ARAlze] 54 A¥e AAHoR vushd Figure 13
2ok 1S 36.10~3641C, A=A 36.10~3633C,

36.00~36.25 CAlol9] WislE BT nuhA 2

Table 1, General Characteristics of Participants (N=28)
Characteristics Categories n (%) Mean+SD
Gender Male 11 (39.3)

Female 17 (60.7)
Age (year) 48.0+13.6
Height (Cm) 162.4+7.8
Weight (Kg) 64.9+10.9
Colo-rectal surgery 11 (39)
Surgery type Gynecologic surgery 17 (61)
BMI (kg/m’) 24.6%3.6
Operation time (min) 140+69.3
Anesthesia time (min) 187+71.2
Total fluid administered (ml) 1287.5+686.5
Estimated blood loss (ml) 327.7£508.5
Urine output (ml) 284.6+£127.2

BMI=Body Mass Index
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F=8.09 p=.001

s E 50D
F=3.19 p<.001
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F=8.39 p=.001
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70 80 90 100 110 120 min

Esop=esophageal temperature; Tymp=tympanic temperature; Naso=nasopharyngeal temperature.

Figure 1. Temperature measurements of all three measurement sites at ten minute intervals until

two hours after anesthetic induction
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e Bl = 2

Stoll AASHAl Alee W3tE AFoz AT 4 e AH g2 oAA3s] Fa3ltl1]
= 7o, tsAtEe] T2 St IEeEe AEAe AR Sl ARA] ke vt T F 1A E
o B3} ] o FEeEg ARAS il 4 A wE Al ol d@EFoz Qlete] A|Fo] 4Tl
SATH10] 2E9] B2 UXHIR o]FHOoZN oF [~ 5THE Fash

HT 2% 1 e B FEe BRE AR & g sIRET25], g AL A BExE AMvE S
2 AL e d FH, et REE 5SS AYsh e AALSY 7Y $83 9oz A UTH10]
ol 5493 e 5 SFVIFE olf st FEE, o]F 237t = e AR izl g A E
A7 597 FHY = How 3|8 AItE wE A 2bsle] dego]l Ao R=A ARA o] et/
ool e T TR Ao ZEd Eidozm Ay astA Aok SR ET[25], B AFAAE 90F o] F A
Sl shdolt24]. B &2 AFREHE CO7te AFEA = A2y ¥s7F A9 §lo] ol & AR|EF2 Utk
Lxyl ALHT gorng rleshes FdlA Aol fHAaF DA Ao BXY AAle] A5 AEAQ0 FA7L
=, HE NEEd HlE] A2 o] ot AL EUFE Brlsstan o] HEetAl mutel] AFA] AU o]
Table 2. Comparison of Interval Core Temperature using Esophageal, Tympanic and Nasopharyngeal Measurements (N=28)

Variables Esop (a) Tymp (b) Naso (c) F 0 Scheffe' Sources F o)

10 min. 36.33+0.38 36.41+0.31 36.23+0.33

Mini 35.10+0.37 35.80+0.32 35.50+0.32 3.12 031 b>c

Max 36.90+0.37 37.00£0.32 36.80+0.32

20 min. 36.27+0.39 36.33+0.28 36.25+0.26

Mini 35.00+0.38 35.70+0.29 35.80+0.26 1.19 320

Max 36.90+0.38 37.00+0.29 36.80+0.26

30 min. 36.22+0.36 36.27+033 36.18+0.32 Group 3.06 033

Mini 35.10+0.36 35.7+£0.33 35.30+0.31 1.94 131

Max 36.80+0.36 37.00+£0.33 36.80+0.31

40 min. 36.21+0.33 36.24+0.32 36.11+0.32

Mini 35.40+0.32 35.60+0.32 35.20+0.31 3.95 .020 a>c

Max 36.80+0.32 36.80+0.32 36.70+£0.31

50 min. 36.21+0.34 36.18+0.31 36.09+0.33

Mini 35.40+0.34 35.50+0.31 35.10+0.32 3.33 .037 a>c

Max 36.80+0.34 36.70+0.31 36.70+0.32

60 min. 36.21+0.38 36.17+0.29 36.10+0.36

Mini 35.40+0.37 35.60+0.29 35.00+0.34 3.08 .049 a>c

Max 36.90+0.37 36.60+£0.29 36.80+0.34 .

70! i) 36.19+0.40 36.20£0.33 36.0940.37 Time .32 <00l

Mini 35.40+0.38 35.50+0.32 35.00+0.35 3.17 .047 a>c

Max 36.90+0.38 36.90+0.32 36.80+0.35

80 min. 36.15+0.40 36.11+£0.41 36.08+0.40

Mini 35.40+0.39 35.20+0.40 34.90+0.38 2.04 131

Max 36.90+0.39 36.90+0.40 36.80+0.38

90 min. 36.14+0.42 36.16+0.34 36.03+0.42

Mini 35.30+0.41 35.20+0.33 34.80+0.41 2.87 .055

Max 36.90+0.41 36.80+0.33 36.80+0.41

100 min. 36.10+0.43 36.10+£0.35 36.02+0.44

Mini 35.20+0.42 35.30+0.34 33.80+0.42 2.25 106

Max 36.80+0.42 36.70+0.34 36.80+0.42

-

110 min. 36.10+0.43 36.10+0.39 36.01+0.44 Group*Time 154 027

Mini 35.20.+£0.42 35.20+0.38 34.70+0.43 3.59 018 a>c

Max 36.80+0.42 36.70+0.38 36.80+0.43

120 min. 36.10+0.43 36.11+0.38 36.00+£0.44

Mini 35.30+0.42 35.40+0.39 34.90+0.43 3.00 048 a>c

Max 36.80+0.42 36.70+0.39 36.80+0.43

Total 36.19+0.39 36.20+0.35 36.10+0.37

Esop=esophageal temperature; Tymp=tympanic temperature; Naso= nasopharyngeal temperature.
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