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ABSTRACT 

This study briefly reviews the heart abnormalities in diverse intracranial patholo­
gies, including strokes, spontaneous and traumatic subarachnoid hemorrhage and in­
tracranial hemorrhage, and presents the results of a one-year prospective study of 
heart abnormalities in patients with moderate to severe head injuries and subarachnoid 
hemorrhage. Different abnormalities such as: QT -interval, T -waves, U-waves, QRS­
complex, ST-Segment, aIterial and ventricular flutter and PAC, heart an'hythmia, an­
gina pectoris and blood pressure changes were recorded and analyzed. The most 
common electrocardiographic change was ST -segment depression (67%). 

This report tries to identifY a rational relationship among the severity of head in­
jury, site oflesion and level of consciousness at the time of admission, different surgical 
procedures, site of operation, prognosis and cardiac abnormalities. The presence of 
the complete pathway for sympathetic outflow from the orbital-frontal cortex to the 
limbic system via stellate ganglia to the heart is also discussed. 

In conclusion cardiac abnormalities can greatly increase the morbidity and mottal­
ity of patients with intracranial pathologies. Emphasis is made on timely prevention and 
treatment of cardiac abnormalities preferably by stabilization of homeostasis of the 
brain condition by medical and surgical techniques; anti-arrhythmic drugs should be 
avoided unless strongly indicated. Obviously ventricular flutter and fibrillation must be 
treated with countershock and anti-arrhythmic drugs. 
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INTRODUCTION diovascular malfunction, which have been seen for 100 
years. 1.2 .3 

Different cardiac arrhythmias such as fibrillation and 
PYCs that can cause functional changes of the brain are 
very common findings in heart diseases but there have 
been very few studies on the effect of different patholo­
gies of the brain on functional and structural changes of 
heart rhythm. Cardiovascular changes especially in acute 
brain disorders are frequently seen and it is a mutual 
relationship, as heart effects brain function and brain 
effects heart rhythm. There is a close relationship be­
tween cerebrovascular accident, subdural hematomas 
and subarachnoid hemorrhage, intracerebral hemor­
rhage, thrombotic and embolic cerebral lesions, and car-

Electrocardiographic (EKG) changes appear in intrac­
ranial space occupying lesions as a result of increased 
sympathetic discharge which is due to widespread con­
nections between the cerebral cortex , hypothalamus and 
fronto-orbital cortex (frontal-hypothalamic) tract. The 
presence of a complete sympathetic pathway for con­
veying the discharges from the orbital frontal cortex via 
the stellate ganglion of the cervical sympathetic chain is 
hypothesized . These changes include rhythm abnor­
malities, changes in different waves of EKG and also 
changes in blood pressure and probably heart failure. 

These disorders are not only observed in subarach-
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noid hemorrhage but are also seen in all intracranial le­
sions. Especially in terminal stages of intracranial space 
occupying lesions these diseases are more frequently 
seen. 4.5 The more severe the brain lesion and the more 
involvement of the hypothalamus and medial portion of 
the brain , the more likely cardiovascular disorders will 
be. 90% of all victims of acute brain lesions including 
spontaneous and traumatic subarachnoid hemOlThage, and 
spontaneous and traumatic intracranial hemOlThage, develop 
electrocardiographic changes.2 So proper and timely diagno­
sis and treatment of these are of utmost importance. This ar­
ticle presents 100 cases with acute brain lesions in a Neuro­
surgical Intensive Care Unit (NS.lCU) who were studied for 
cardiovascular dysfunction.6

.
1 

MATERIAL AND METHODS 

This study was an explanatory cross-sectional and a 
sequential random sampling of all head injured and SAH 
patients admitted to Mashhad NeuroTrauma Center for 
one year (1995-1996). One-hundred cases were selected 
and daily physical examinations and EKGs were done. 
Localization of the intracranial lesion was on the basis 
of CT scan findings. Information was also obtained by 
interviews and questionnaires of all in-patients. 

All patients with previous cardiovascular diseases, 
hypertension, and older that 40 and younger than 18 
years were excluded from this study. Systolic blood pres­
sure less than 90 was considered as hypotension and 
systolic blood pressure above 160 and diastolic pres­
sure above 95 were taken as hypertension. Patients with 
risk factors such as hyperlipidemia, diabetes, and ciga­
rette smoking more than 20 per day were also excluded. 
The study was done in three groups having intracranial 
SOL due to head injury, cerebrovascular accident, and 
SAH, totally 100 cases. Electrocardiographic changes 
such as rhythm abnormalities, wave changes, changes 
in intervals and segments ofQRS complexes in one cycle 
of electrical activity of the heart were studied. Also stud­
ied were changes in blood pressure, heart rate, angina, 
heart failure and myocardial lesions. 

RESULTS 

Table I shows the relationship of cardiac abnormali­
ties and Glasgow coma scale (GCS).19 A negative T wave 
appeared in 67% of patients, mostly with a GCS of 4-6; 
27% of the cases developed life threatening rhythms, 
ventricular fibrillations or flutters (Table J) which needed 
electroshock conversion. Table II shows the cardiac 
changes in relation to localization of intracranial SOL as 
seen in CT scans. According to these results 88% of the 
patients with hypothalamic lesions, 80% with limbic le­
sions and 76% of frontal lesions had cardiac abnorma li-
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ties. The highest changes were an increased heart rate, 
95% increased blood pressure and the least changes 
were atrial fibrillation in 4% and ventricular fibrillation in 
2%. Table III shows cardiac changes in SAH corre­
sponding to Hess and Hunt's grading of SAH (Table 
fY). 

Table III shows grade 4 of SAH had the greatest car­
diac changes (82%), followed by grade 3. The most im­
portant finding in SAH was negative T waves and only 
one patient in grade 2 of Hess and Hunt had T inversion . 
The rest of the cases were in grade 3 and 4. One patient 
developed angi na and two patients developed acute 
myocardial infarction, which recovered without se­
quelae . 

DISCUSSION 

This study shows close similarities between 
electrocardiac findings and cardiovascular changes in 
SAH and head injuries. 1U This similarity increases with 
the severity of the head injury and lesions approaching 
the hypothalamus and medial structures of the brain. 
Since in other slow growing intracranial SOL or cere­
brovascular accidents such a similarity is not observed, 
it seems the rapidity of intracranial space occupying le­
sion formation, neighboring of the lesion to important 
frontal temporal tract (frontal basilar area of limbic sys­
tem) or compressing the basal ganglia of the brain are 
the most important factors in producing such cardio-

Table I . Cardiac changes versus GCS. 

~ 
13-15 10-12 7-9 4-6 

Heart 

Rate Changes Total 

tQ-T 3 4 7 
t-wave I 15 12 28 
.j, T-wave 5 28 34 67 
tS-T 3 5 8 
.j,S-T 9 12 21 
U-wave 

Q-wave 

tBP 3 10 16 2 31 
.j,BP 2 8 23 33 
tHR 8 10 8 26 
.j,HR 3 3 

SVT 15 4 19 
A-FLT 5 5 

A-fib 2 2 
PVC 2 4 8 12 26 
PAC 3 9 I I 23 
V-FLT 3 4 7 
V-F 8 12 20 












