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Effects of Local Head-and-Neck Cooling on the Reduction of
Relevant Brain Temperature in the Patients with Severe

Traumatic Brain Injury

Niran Nayokvhon M.N.S* Thitaya Puthikamin PhD** Amnat Kitkhuandee ***

Abstract

The purposes of this quasi-experimental research, one group (cross—over design) were to: 1) develop
a local head-and-neck cooling device, and 2) test its effects on the reduction of relevant brain temperature by
comparing with blanket cooling. Purposive sampling was applied to the patients with severe brain injury during
the first 72 hours after injury who admitted into the intensive-care-unit of Srinagarind Hospital. Thirteen patients
who met the inclusion criteria were recruited into the study. They received two alternate interventions: local head-
and-neck cooling and blanket cooling. The first treatment was randomly assigned using non-replacement random
sampling. The study instruments consisted of: 1) the local head—and-neck cooling device which was developed
by the researcher, 2) the blanket cooling and temperature control (model Blanketrol IT), and equipments for
data collection were: 1) the ear canal thermometer, 2) the rectal thermometer which compatible with NITHON
KOHDEN monitor, and 3) the shivering assessment form. Data were analyzed using descriptive statistics, Linear
Mixed Models, and Chi-square test.

The findings of the study were: 1) the average temperatures during local head-and-neck cooling measured
via ear canal at before, during, and after interventions, decreased greater than the average temperatures measured
via rectum with high significance of p = 0.00, 2) the average temperatures during local head-and-neck cooling
measured via ear canal at before, during, and after interventions, decreased greater than the average temperatures
during blanket cooling with high significance of p = 0.00, 3) the average temperatures during local head—and-neck
cooling measured via rectum before, during, and after interventions, decreased lesser than the average temperatures
during blanket cooling with high significance of p = 0.00, and 4) the shivering of the patients occurred during
local head-and-neck cooling less than the shivering occurred during blanket cooling with high significance of p
= 0.01. Shivering occurred during blanket cooling, but not occurred during local head-and-neck cooling.

The findings of this study indicated that local head-and-neck cooling reduced relevant brain temperature
measured via ear canal with no shivering effects. Nurses should aware and concern the importance of the reduction
of relevant brain temperature in the patients with severe brain injury and continually apply local head-and-neck
cooling within 72 hours after injury, to prevent high fever and secondary brain injury. Significantly, local head-

and-neck cooling helps to protect potential shivering and unnecessary disturbance to the patients.

Keywords: local head-and-neck cooling, severe brain injury, brain temperature, shivering
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