REPORTS OF INVESTIGATION 649

Kazuo Kamitani M, Covering the head and

Akiko Higuchi MD, . . .

Takeshi Takebayashi MD, face maintains 1ntra0p -
Yuko Miyamoto MD, .

Hitoshi Yoshida MD crative core temp craturc

Purpose: To determine the effect of covering the patient's head and face on the prevention of intraoperative
hypothermia (<35.5°C).

Methods: This randomized, prospective trial included 44 adults undergoing elective abdominal surgery. After the
induction of anesthesia with thiopental, in 44 patients their extremities and trunk were covered with towels and
sheets. In addition, 22 patients (covered group) had their face and head fully covered. Anesthesia was maintained
with N,O 50-66 % (2-3 L'min™") and isoflurane (< IMAC) in oxygen combined with thoracic epidural anesthe-
sia. Core temperature was measured at the tympanic membrane continuously and was recorded at 15 min inter-
vals from the induction of anesthesia. Heat and moisture exchangers were used in their anesthetic circuit. Ambient
temperature was maintained near 25°C.

Results: Neither group demonstrated intraoperative hypothermia. However, tympanic membrane temperature
at 75, 90, 105 min in the covered group were higher than those of control group (36.7 + 0.4°Cvs 36.5 = 0.4°C,
36.8 = 0.5°Cvs 36.4 = 0.5°C, 36.8 = 0.5°C vs 36.4 = 0.5°C, respectively, P < 0.05).

Conclusion: Covering the patient’s head and face maintains intraoperative core temperature.

Objectif : Déterminer si le fait de couvrir la téte et le visage des patients contribue a prévenir I'hypothermie per-
opératoire (<35,5°C).

Meéthode : l'essai randomisé et prospectif a porté sur 44 adultes subissant une intervention abdominale élective.
Aprés l'induction de I'anesthésie avec du thiopental, on a couvert les extrémités et le tronc des 44 patients de
serviettes et de draps. De plus, pour 22 d'entre eux (le groupe couvert), on a aussi couvert complétement le vi-
sage et la téte. On a maintenu I'anesthésie avec du N,O 50-66 % (2-3 L'min™') et de l'isoflurane (< 1 CAM) mélé
a de I'oxygene, combiné a une anesthésie péridurale thoracique. On a procédé a une mesure continue de la tem-
pérature centrale, & la membrane tympanique, et on ['a notée aux |5 min depuis I'induction de I'anesthésie. Les
échangeurs de chaleur et d’humidité ont été intégrés au circuit anesthésique. La température ambiante a été
maintenue autour de 25 °C.

Résultats : Aucun des patients n'a présenté d'hypothermie peropératoire. Cependant, la température prélevée
a la membrane tympanique a 75, 90 et 105 min dans le groupe couvert était plus élevée que dans le groupe
témoin (36,7 = 0,4°Cvs 36,5 + 0,4°C, 36,8 = 0,5°Cvs 36,4 = 0,5°C, 36,8 = 0,5°Cvs 36,4 = 0,5 °C,
respectivement, P < 0,05).

Conclusion : Couvrir la téte et le visage maintient la température centrale peropératoire.
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YPOTHERMIA during anesthesia

potentially causes complications includ-

ing myocardial infarction,! surgical

wound infection,>® shivering,* increased
intraoperative blood loss,® delayed recovery from neu-
romuscular blockade,® and early postoperative morbid
cardiac events.” Induction of general anesthesia
increases cutaneous heat loss.® So, covering the
patient’s skin surface with a cloth is expected to pre-
vent intraoperative hypothermia, although it is unlike-
ly that skin surface insulation alone can prevent
immediate postinduction hypothermia.?

In this study, the head and face were covered with
towels and sheets, It is likely that the amount of skin
surface covered is important in the prevention of cuta-
ncous heat loss.® Thus, we investigated the efficacy of
this method on core temperature during abdominal
surgery.

Methods

This randomized, prospective trial included 44 adult
patients, ASA I-III, undergoing elective abdominal
surgery. Patients who had preoperative fever or who
receive a vasodilator on day surgery were excluded.

All patients were premedicated with atropine and
hydroxyzine. An epidural catheter was placed using
standard technique between T, |, interspace. Anesthesia
was induced with 5 mgkg™ thiopental and muscle
relaxation was achieved with 0.15 mg-kg™ vecuroni-
um, After tracheal intubation, anesthesia was main-
tained with N,O 50-66 % (2-3 L-min'') and isoflurane
{(<1IMAC) in oxygen combined with supplemental
administration of lidocaine 1.5% epidurally. If systolic
blood pressure decreased below 90 mmHg, 4-10 mg
ephedrine #r were administered. Mechanical ventila-
tion was adjusted to maintain P, CO, near 35
mmHg. Heat and moisture exchangers were used in
the anesthetic circuit. Ambient temperature was main-
tained near 25°C.

After induction of anesthesia, the extremities and
trunk of all patients were covered with towels and alu-
minized reflective sheets. In addition, in a randomized
group of 22 patients (covered group) the head and
face were covered fully (Figure 1). Core temperature
was measured at the tympanic membrane using a
Mon-a-Therm thermocouple (Mallinckrodt, St.
Louis, MQ) continuously and was recorded at 15 min
intervals from the induction of anesthesia.

For statistical analysis, changes in core temperature
over time during ecach treatment and differences
between treatments at each time were evaluated using
repeated measures ANOVA and Scheffé’s F tests. The
comparison of group demographic variables werc ana-
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TABLE Characteristics of paticnts and anesthesia

control group covered group
Age (yr) 66.3 + 94 67.5 9.6
Heighr (cm) 1580+ 8.2 158.7 + 10.4
Weight (kg) 547 +99 57.3+78
ASA Status 2105 21+04
Duration of surgery (min) 1305+ 329 136. + 33.8
The amount doses of
ephedrine (mg) 555+ 331 5.86 + 3.44
Fluid volume (ml}) 2599.7 + 782.3 28741 : 839.7
Hemorrhage volume (ml) 336.4 + 405.4 3584 +216.1

lyzed using unpaired t test. Data are expressed as
mean + SD; P < 0.05 identified statistically significant
differences. '

Results
The two groups did not differ with regard to age,
weight, height, ASA status, the amount and doses of
¢phedrine, duration of surgery, volume of intravenous
fluid, or volume of hemorrhage (Table). Data of tym-
panic temperature are shown in Figure 2. Both groups
did not experience intraoperative hypothermia
(<35.5°C). However, the tympanic membrane tem-
peratures at 75, 9¢, 105 min in the covered group
were higher than those in the control group. In the
control group, the tympanic membranous tempera-
ture at 105 min was lower than at 0 min (Figure 2).

Discussion

Because maintenance of body temperature is an
important aspect of anesthetic management, various
methods have been used to prevent intraoperative
hypothermia (<35.5°C).>"® Most arc performed
under the ambient temperature 20-22°C. The body
temperature can be influenced by the ambient tem-

FIGURE 1 Photograph of covered group
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FIGURE 2 Tympanic temperature measurements.

O: covered group Q: control group.

Data was presented as mean + SD.

*; P < 0.05 »s control group t; P < 0.05 vs value at 0 min.

perature under general anesthesia. At our institution,
intraoperative hypothermia is rare because the ambi-
ent temperature is usually maintained near 25°C.
However, we recognized intraoperative hypothermia
even with this ambient temperature, especially in cases
of long abdominal surgery. Thus, we covered the head
and face with towels and sheets in addition to the
usual covering. This method is very convenient in pre-
venting cutaneous heat loss; it is technically easy and
cheap. Our results showed that the core temperature
remained normothermic in both groups, but that the
core temperatures at 75, 90, 105 min in the covered
group were higher than those in the control group.

One potental limitation of our results was the use
of tympanic temperature as a measure of core tem-
perature. Shiraki ez #/.'¢ reported that tympanic tem-
perature was influenced by active cooling of the face.
However, we did not cool or heat the face. Thus, our
results represent changes of core temperature rather
than of surface temperature. The effect of covering
the head and face at ambient temperatures 20-22°C is
not known. However, we should make efforts to pre-
vent intraoperative hypothermia whenever possible.

We conclude that covering the head and face helps
prevent intraoperative hypothermia. Further investiga-
tions are needed to clarify factors which influence tym-
panic temperature.
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