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ABSTRACT 

Cerebrovascular accidents occur in elderly patients in whom neurodegenerative changes increase the risk of vascular 
permeation and concomitant intracranial bleeding. In rare cases, intracerebral massive hemorrhage happens in hospital- 
ized patients with apparently stable clinical picture. We report two cases illustrating this phenomenon, discuss the pos- 
sible pathomechanism involved in those tragic incidents and suggest possible prevention measures for these patients. A 
negative CT image in a patient with neurological symptoms, especially who are on warfarin with or without considera- 
bly elongated coagulation time, may be subject to a sudden intracranial hemorrhage. Microvascular abnormalities might 
be detected on perfusion CT imaging and should therefore be performed in all CT negative patients with close observa- 
tion for 24 hours before contemplating discharge. 
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1. Introduction 

Cerebrovascular accidents occur in elderly patients in 
whom neurodegenerative changes increase the risk of 
vascular permeation and concomitant intracranial bleed- 
ing. Microvascular brain changes accelerate cognitive 
decline in patients with already diminished cognitive 
capacities. However, intracranial hemorrhage if massive 
and bilateral often leads to quick death. In such cases, 
emergency evacuation is indicated to save the patient’s 
life. Unfortunately, in rare cases, intracerebral massive 
hemorrhage happens in hospitalized patients with appar- 
ently stable clinical picture. In this paper, we report two 
cases illustrating this phenomenon, discuss the possible 
pathomechanism involved in those tragic incidents and 
suggest possible prevention measures for these patients. 

2. Case 1 

A 77-year-old Caucasian male with multiple chronic 
health problems including end-stage renal disease on 
hemodialysis, congestive heart failure with coronary ar- 
tery disease, Parkinson’s disease, dementia, and chronic 
atrial fibrillation was admitted with confusion and right- 
sided weakness. He had multiple falls in the past and a  

history of an intracranial bleeding four years ago (Figure 
1(A)) when he was on warfarin. His prothrombin time 
(PT) was 16.1 and INR 1.25. This was subsequently dis- 
continued. The patient had a couple more falls lately and 
then became less awake and poorly responsive. Com- 
puted tomography (CT) showed a 9 × 4 cm subdural 
fluid collection in the left parietal lobe with significant 
compression and some midline shift (Figure 1(B)). After 
the patient had dialysis he underwent craniotomy. The 
dura was opened and immediately there was substantial 
extra axial fluid extrusion compatible with a chronic and 
acute subdural hematoma. The brain; however, did not 
expand. He developed respiratory failure and was placed 
on ventilator. He needed a second craniotomy and drain- 
age because of rebleeding. Next day brain CT showed a 
marked intraparenchymal hemorrhage and associated 
subarachnoid hemorrhage in the left frontal, temporal 
and parietal lobes (Figure 1(C)). The size of the brain 
hematoma was 7.6 × 5.4 cm. There was increased edema, 
mass effect and subfalcine herniation 12 mm of midline 
shift from left to right. The patient became unstable. His 
family opted to have palliative care involved and to do 
are and comfort only. The patient expired shortly after.  c  
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Figure 1. (A) 4-year old CT of the brain showing left intracerebral hemorrhage; (B) Current CT showing a huge left subdural 
hematoma; (C) Current CT showing a huge left intracerebral hematoma. 
 
3. Case 2 

A 68-year-old white male presented to the emergency 
room at noon with acute onset of left-sided weakness. 
The patient had a history of congestive heart failure sec- 
ondary to cardiomyopathy and he had an ejection frac- 
tion of 25% and was on chronic warfarin therapy for 
atrial fibrillation. He had had a pacemaker placed about 2 
months before and had not been recuperating well since 
that time. The patient had been complaining of worsen- 
ing shortness of breath and increasing anxiety. He was 
seen by his primary cardiologist prior to admission and 
was instructed to increase his furosemide. On the night of 
admission, the patient started having some left-sided 
weakness and was unable to ambulate. His wife called 
911 and the patient was brought to the emergency room 
for further evaluation. On evaluation in the emergency 
department the patient's examination was pretty benign, 
blood pressure was normal. He was alert and able to 
speak. He stated he had sudden onset of left-sided weak- 
ness and some slurred speech. Motor strength was good 
and he appeared to be appropriate mentally. The coagu- 
lation profile was as follows: PT 53.7 (Ref. range 12.3 - 
15.2), INR 5.75. Warfarin was held, fresh frozen plasma 
and vitamin K were given. The patient was admitted for 
transient ischemic attack. His brain CT scan was read as 
normal (Figure 2(A)). For chest pain, the patient was put 
on nitroglycerin patch. 

The next morning, the patient had an episode of vom- 
iting and became unresponsive. The patient was intu- 
bated and transferred to the intensive care unit. Another 
CT scan was performed which showed a new 4 cm left 
parietal intracerebral hematoma (Figure 2(B)). There 
was also new hypodensity in the gray and white matter 
structures above the ventricular level bilaterally. The 
patient’s condition continued to deteriorate and on the  

 

Figure 2. CT imaging without contrast during admission to 
hospital (A) and the next morning in hospital (B) showing a 
negative first CT scan and a large left parietal intracerebral 
hemorrhage on the second CT scan. 
 
second hospital day repeat CT showed significant wors- 
ening of diffuse cerebral edema and mass effect in the 
posterior fossa with downward herniation. After discus- 
sion with the family nuclear brain flow study was or-
dered. The patient had negative brain flow study with no 
tracer in the brain, suggestive of intracranial death. The 
patient was extubated and expired shortly thereafter. 

4. Discussion 

Subdural hematomas often occur in elderly patients in 
which neurodegenerative changes increase the risk of 
uncontrolled falls and concomitant head trauma. Such 
hematomas may be massive and bilateral and if untreated 
negatively affect cognitive function in patients with al- 
ready diminished cognitive capacities. Therefore, eva- 
cuation is indicated and mainly required to improve cog- 
nitive outcome. Unfortunately, in rare cases a secon- 
dary intracranial hemorhage happens after evacuation of 
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a primary subdural hematoma. This may occur as a new 
subdural hematoma on the other side or an intracerebral 
hematoma on either side or in the brainstem or even as an 
epidural hematoma [1-11]. Postoperative intracerebral 
hemorrhage is rare and estimated at 0.5% - 2% [4,5, 
11-13]. Early surgical evacuation of the mass lesion is 
essential for a favorable outcome, but the severity of the 
underlying brain injury determines the outcome, even 
when surgery has been prompted [14]. 

Prolonged brain retraction may cause severe distur- 
bance in the parenchymal biochemical patterns in the 
brain underlying an evacuated acute subdural hematoma 
leading to microthrombosis or vascular wall disintegra- 
tion [14]. This combined with defective autoregulation 
and hyperemic long-lasting regional cerebral blood flow 
values can cause secondary bleeding leading to unfavor- 
able outcome [2,8,10,15,16]. Bleeding has also been re- 
ported during the evacuation process [17]. 

Our patient had multiple systemic disease and a his- 
tory of intracerebral hemorrhage on the same side four 
years ago and subsequent discontinuation of antithrom- 
botic treatment. This fact seems to be related to the fatal 
outcome of this case. Previous cerebrovascular incidents 
may form internal weak spots which may converge with 
external circumstances (evacuation/pressure relief) re- 
sulting in a massive intracerbral bleeding and death [5, 
10]. Therefore, perfusion CT may be necessary before 
evacuating a large subdural hematoma to differentiate 
salvageable ischemic penumbra from unsalvageable in- 
farcted brain tissue under the hematoma [18]. This may 
help identify patients most likely to benefit from hema- 
toma evacuation and decrease the risk of secondary inc- 
tracerebral bleeding. In addition, evacuation of a large 
subdural hemtoma should be performed slowly with ex- 
treme caution in frail patients. There may be as well an 
argument for partial evacuation in these patients. 

The incidences of major bleeding and intracranial 
hemorrhages with standard-dose warfarin are known to 
occur at a rate of 1.6% and 2.5%, respectively [19]. De- 
layed expansion is known in warfarin-treated patients 
who present with intracerebral hemorrhages [20-22]; 
however, it is rare that a patient on warfarin presents with 
symptoms of neurovascular accident and negative com- 
puted tomography (CT) imaging and after many hours 
develops a large intracerebral hemorrhage and dies.  

The second case illustrates the possibility of symp- 
tom-image dissociation in stroke patients. A negative CT 
image in a patient with neurological symptoms, espe- 
cially those who are on warfarin with or without consid- 
erably elongated coagulation time, may be subject to an 
imminent intracranial hemorrhage. Microvascular ab- 
normalities might be detected on perfusion CT imaging 
which has been found to be useful for noninvasive diag- 
nosis of cerebral ischemia and infarction including 

evaluation of vasospasm after subarachnoid hemorrhage 
[23]. Perfusion CT has also been used for assessment of 
cerebrovascular reserve in candidates for neurobypass 
surgery, neuroendovascular treatment, and for the eva- 
luation of microvascular permeability in patients with 
intracranial neoplasms [23]. Perfusion CT should there- 
fore be performed in all neurosymptomatic patients with 
CT-negative images to detect microvascular points of 
interest predisposing to sudden macrovascular incidents. 
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