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Electrocardiographic changes in patients with 
acute brain injury
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A 19-year-old man (patient 01) was admitted into 
the intensive care unit (ICU), in a coma, after surgical 
drainage of a traumatic subdural hematoma. Another 
patient (02), 40 years old, was admitted into the ICU 
for intraparenchymal cerebral hemorrhage (Fish-
er scale = 4; Glasgow coma scale = 4). Both patients 
had changes in continuous cardiac monitoring, which 
suggested ST-segment elevation. For diagnostic clari-
fication, electrocardiograms (figure) were performed, 
which revealed Osborn waves (arrows), sinus brady-
cardia, longer intervals of QRS and corrected QT (QTc). 
Heated intravenous solution infusion and thermal 
blankets were used in an attempt to reverse hypother-
mia. However, both patients remained hypothermic 
and died in a few hours. 

The Osborn wave, also called J-wave, was first 
described in 1953 as “a secondary wave that follows 
the S wave so closely that it seems to be part of the 
QRS complex”1. Hypothermia syndrome is predom-
inantly described in Brazil in near-drowning cases; 

however, it is important to remember that acute 
brain injuries may evolve from it. In fact, the rela-
tionship between hypothermia and cerebral injury 
is controversial. The benefits of therapeutic hypo-
thermia for neuronal protection after acute injury 
has been previously demonstrated in animal mod-
els, but have yet to be reproduced in humans2. More 
recently, the negative impact of spontaneous hypo-
thermia in patients with acute brain injury began 
to be recognized. In these cases, the spontaneous 
fall in core temperature below 35°C increased mor-
tality by 50%. Despite the absence of studies cor-
relating Osborn waves and a worse prognosis for 
patients with hypothermia, QT interval prolonga-
tion is a known risk factor for cerebral vasospasm 
after subarachnoid hemorrhage3. Thus, profession-
als involved in the treatment of patients with acute 
brain injury should be able to recognize electrocar-
diographic changes that may indicate hypothermia 
and worse prognosis in these patients. 
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Patient 1 Patient 2
Temperature (ºC) < 32 < 32
Heart rate (bpm) 56 46
QRS Interval (ms) 160 220
QTc Interval (ms) 502 600
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