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Abstract

Background:

Episodes of hyperglycemia are considered to be a secondary insult in traumatically brain-injured patients and
have been shown to be associated with impaired outcome. Intensive insulin therapy to maintain a strict glucose
level has been suggested to decrease morbidity and mortality in critically ill patients but this aggressive insulin
treatment has been challenged. One aspect of strict glucose control is the risk of developing hypoglycemia.
Extracellular intracerebral hypoglycemia monitored by intracerebral microdialysis has been shown to correlate
with poor outcome. Monitoring of blood glucose during neurointensive care is important because adequate
glucose supply from the systemic circulation is crucial to maintain the brain’s glucose demand after brain
injury. This study investigates the correlation of glucose levels in peripheral blood, subcutaneous (SC) fat, and
extracellular intracerebral tissue in patients with severe traumatic brain injury during neurointensive care.

Methods:

In this study, we included 12 patients with severe traumatic brain injury. All patients received one microdialysis
catheter each, with a membrane length of 10 mm (CMA 70, CMA Microdialysis AB) in the injured hemisphere
of the brain and in the noninjured hemisphere of the brain. An additional microdialysis catheter with a membrane
length of 30 mm (CMA 60, CMA Microdialysis AB) was placed in the periumbilical subcutaneous adipose tissue.
We studied the correlation among levels of glucose measured in peripheral blood, adipose tissue, and the
noninjured hemisphere of the brain during the first 12 hours and during 3 consecutive days in neurointensive care.

Results:

We found a significant positive correlation between levels of glucose in peripheral blood, SC fat, and the
noninjured brain during the initial 12 hours but not in injured brain. However, the result varied between the
patients during the 3-day measurements. In 7 patients, there was a significant positive correlation between
glucose in blood and noninjured brain, while in 4 patients this correlation was poor. In 4 patients, there was
a significant positive correlation in injured brain and blood. Furthermore, there was a significant correlation
between brain and adipose tissue glucose during the 3-day measurements in 11 out of 12 patients.
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Conclusion:

This study indicates that there is a good correlation between blood glucose and adipose tissue during initial
and later time points in the neurointensive care unit whereas the correlation between blood and brain seems
to be more individualized among patients. This emphasizes the importance of using intracerebral microdialysis
to ensure adequate intracerebral levels of glucose in patients suffering from severe traumatic brain injury and
to detect hypoglycemia in the brain despite normal levels of blood glucose.
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