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TEMPERATURE MANIPULATION ALTERS EARLY EEG BURSTING AFTER CARDIAC ARREST IN
RATS

Xiaofeng Jia, Anand Venkatramana, Shinyi Tsai, Gehua Zhen, Yujie Wang, Matthew Koenig, Nitish Thakor,
Romergryko Geocadin

Johns Hopkins University School of Medicine, Baltimore, MD, United States

Introduction:

Hypothermia after cardiac arrest (CA) improves outcomes, while hyperthermia is harmful. After CA, EEG recovers
through periodic bursting, the duration of which is predictive of outcome. The effect of temperature manipulation on
early bursting has not been studied.

Methods:

We quantified burst frequency and the interval between CA and first burst (IBCFB) to study the effect of
temperature manipulation. Twenty-four rats were evenly divided into 3 groups, based on 6 hours of hypothermia
(T=33°C), normothermia (T=37°C), or hyperthermia (T=39°C) immediately post-resuscitation from 7-minute
asphyxial CA. Temperature was maintained using surface cooling and warming. Neurological recovery was defined
by 72-hour Neurological Deficit Score (NDS).

Results:

There was higher burst frequency during the first 90-minute post-CA in rats treated with hypothermia (24+1.8/min)
and hyperthermia (22.6+1.1/min) compared to normothermia (16.9+1.1/min) (p<0.001). Different patterns of burst
frequency were noted in each temperature group. Within 20 minutes of resuscitation, the hypothermia group had a
significantly higher burst frequency than normothermic rats which was maintained throughout 1-hour period
(p<0.01). Although the hyperthermia group also had a significantly higher burst frequency within 20 minutes
(p<0.01), it subsequently diminished and converged with normothermic rats by 50 minutes (p>0.05). Burst
frequency correlated strongly with 72-hour NDS in hypothermic and normothermic rats between 20 and 90 minutes
after resuscitation (Pearson correlation 0.845, p<0.01). The 72-hour NDS of the hypothermia group (Median:74)
was significantly improved compared to normothermia (49) and hyperthermia (43) groups (p<0.001) supported by
qualitative comparison of brain injury. No differences were noted in IBCFB between the temperature groups
(p=0.127).

Conclusions:

In hypothermic and normothermic rats resuscitated from CA, early EEG burst frequency accurately predicts
neurological recovery. With hyperthermia, increased bursting within the first hour — presumably due to heightened
metabolic rate — may lead to falsely optimistic outcome prediction.
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