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Objective : The case fatality rate of nonlesional intracerebral hemorrhage (n-ICH) was high and not changed. Knowing the causes is important to their
prevention; however, the reasons have not been studied. The aims of this study were to determine the cause of death, to improve the clinical outcomes.
Methods : We retrospectively analyzed consecutive cases of nonlesional intracerebral hemorrhage in a prospective stroke registry from January
2010 to December 2010.

Results : Among 174 patients (61.83+13.36, 28-90 years), 29 patients (16.7%) died during hospitalization. Most common cause of death was ini-
tial neurological damage (41.4%, 12/29). Seventeen patients who survived the initial damage may then develop various potentially fatal complica-
tions. Except for death due to the initial neurological sequelae, death associated with immobilization (such as pneumonia or thromboembolic com-
plication) was the most common in eight cases (8/17, 47.1%). However, death due to early rebleeding was not common and occurred in only 2
cases (2/17,11.8%). Age, initial Glasgow Coma Scale, and diabetes mellitus were statistically significant factors influencing mortality (p<0.05).
Conclusion : Mortality of n-ICH is still high. Initial neurological damage is the most important factor; however, non-neurological medical complica-
tions are a large part of case fatality. Most cases of death of patients who survived from the first bleeding were due to complications of immobiliza-
tion. These findings have implications for clinical practice and planning of clinical trials. In addition, future conduct of a randomized study will be

necessary in order to evaluate the benefits of early mobilization for prevention of immobilization related complications.
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INTRODUCTION

Spontaneous or nonlesional intracerebral hemorrhage (n-ICH)
is a major cause of morbidity and mortality in stroke patients'”.
Opverall, stroke case fatality (ischemic stroke and subarachnoid
hemorrhage) has shown a gradual decrease”. However, the case
fatality rate of n-ICH has not changed and it is higher than that
of ischemic stroke. Complications of ischemic stroke and the
causes of the complications have been reviewed extensively>'?,
however, there has been little discussion of the complications
and causes of death in hemorrhagic stroke. Compared with
ischemic stroke, for which therapeutic advancements have been
made for improvement of clinical outcome, management of n-
ICH generally involves supportive care only, because no specific
treatments have been shown to improve outcome. Therefore,
knowing the causes of death is important to prevention and re-
duction of complication related mortality, and essential for im-

provement of clinical outcomes. The objective of this study was
to identify and analyze the causes of death in n-ICH patients.

METERIALS AND METHODS

Patients admitted to a single stroke center between January
2010 and December 2010 with a diagnosis of n-ICH were in-
cluded in this study. The diagnosis of n-ICH was confirmed
from computed tomography (CT) scan and/or magnetic reso-
nance (MR) image and/or digital subtraction angiography. Pa-
tients were excluded if the lesions were determined to be caused
by trauma, aneurysm, arteriovenous malformation, or tumor.
To investigate the risk factors for cause of death in n-ICH pa-
tients, we analyzed multiple factors with review of their medical
records, radiological findings, and clinical results. All statistical
analyses were performed using the SPSS program (version 19.0;
SPSS Inc., Chicago, IL, USA). Pearson’s chi-square tests were
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used for comparison of categorical variables and continuous
variables were reported as meantstandard deviation (SD) and
compared using independent Student t-tests. Multivariate logis-
tic regression analysis was performed for determination of risk
factor variables associated with case mortality. A probability less
than 0.05 was considered statistically significant.

RESULTS

Table 1. Patients’ profiles and location of the hemorrhage

61.83+13.36, 28-90
92:82

Age (mean+SD), range
Sex (Male : Female)
Location (case fatality, %)

BG: Cbll: Pons: SC: Thal 83(16.9):12(25.0): 15 (40.0) : 24 (4.2) : 40 (12.5)
Mortality 29 (16.7%)

SD : standard deviation, BG : basal ganglia, Cbll : cerebellum, SC : subcortical white matter, Thal : thalamus

Table 2. Risk factors of case fatality (univariate analysis)

Expired group Survivor group Total p value
Age 67.87+£11.82 60.63+£13.39 61.83+£13.36 0.007
iGCS 8.34+4.83 11.89+3.43 11.30£3.92 0.001
DM (%) 7/22 (31.8) 15/22 (68.2) 0.041
HTN/Hepatitis/Tbc NA
Antithrombotic NA
Previous stroke NA
Heart problem NA
Renal problem (%) 4/6 (66.7) 2/6(33.3) 0.001
Operation (%) 9(23.0) 30 (76.9) 0.010
iGCS : initial Glasgow Coma Scale, DM : diabetes mellitus, HTN : hypertension, The : tuberculosis
Table 3. Risk factors of case fatality (multivariate analysis)
o ol Exp (B) 95% CI for Exp (B)
ILIL, UL
Age 0.067 0.010 1.069 1.016 1.125
iGCS -0.206 0.007 0.814 0.701 0.944
DM -1.358 0.040 0.257 0.070 0.942
Renal problem -2.561 NA 0.077 0.005 1.120
Operation -0.748 NA 0.473 0.126 1.786

iGCS : initial Glasgow Coma Scale, DM : diabetes mellitus, Cl : confidence interval

Table 4. Cause of death due to nonlesional intracerebral hemorrhage

n % Day of death (range, days)

Neurological sequelae  Initial 12 414 9.08+8.78 (0-28)

Rebleeds 2 6.9 7.05+0.71 (7-8)
Infection CNS 1 34 22.00 (22)

Non-CNS 7 24.1 18.29+8.96 (9-39)
Others AMI 1 34 2.00 (2)

ARF 1 3.4 13.00 (13)

GI bleeds 1 34 18.00 (18)

Hypernatremia 1 34 26.00 (26)

Pulmonary embolism 1 34 25.00 (25)
Unknown 2 6.9 16.5+14.85 (6-27)
Total 29 100.0 13.48+9.54 (0-36)

CNS : central nervous system, AMI : acute myocardial infarction, ARF : acute renal failure, Gl : gastrointestinal
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All 174 patients were enrolled in this study. There were 92 males
and 82 females (mean age+SD : 61.83+13.36 years, range 28-90).
According to the location of hemorrhage, basal ganglia was the
most common site in 83 cases, and thalamus was the second in 40

cases. Among them, 29 patients (16.7%)
died during hospitalization. Case fatality
was the highest for pontine hemorrhage
(40%, 6/15), followed by cerebellar hem-
orrhage (25%, 3/12). The lowest case fa-
tality rate was observed for subcortical
white matter hemorrhage (4.2%, 1/24)
(Table 1). However, the location of the
hematoma did not show a statistically
significant difference. In univariate anal-
ysis, diabetes mellitus and previous renal
problem and surgical operation of the
hematoma showed an association with
case fatality (p<0.05); previous hyperten-
sion, hepatitis, tuberculosis, and heart
problem did not show an association
with case fatality. Previous stroke history
and whether taking antithrombotics or
not also did not influence the mortality
(Table 2). In multivariate analysis, age
and diabetes mellitus and initial Glasgow
Coma Scale (GCS) showed significant
correlation with n-ICH related mortality
(Table 2, 3).

In our study, the most common cause
of death was initial neurological damage
due to herniation of edematous brain
tissue (Table 4). In more than half of
(58.6%, 17/29) mortality cases, the initial
GCS was below eight points. However,
the scores of the initial GCS of the re-
maining patients (41.4%, 12/29) were
above eight points. This means that oth-
er factors could also influence mortality.
After having survived the first few days
by direct brain damage, patients may
then develop various potentially fatal
complications. In addition, findings of
the current study showed that not only
the initial neurological damage but also
other factors influenced the case fatality
of n-ICH. Seventeen patients (58.4%)
died due to other factors, except initial
neurological damage. Except for death
due to the initial neurological sequelae,
infection was the leading cause of death
in eight cases (27.6%). One patient ex-



pired due to central nervous system infection due to ventriculitis
after insertion of the external ventricular drainage system. Seven
other patients expired due to hospital acquired infection in five
cases, and aspiration pneumonia in two cases. Death due to early
rebleeding was not a common cause in only two cases (6.9%,
2/29). Death due to acute myocardial infarction, acute renal fail-
ure, gastrointestinal bleeding, hypernatremia, and pulmonary
thromboembolism occurred in one case each.

DISCUSSION

Systemic review of stroke incidence and case fatality in 56
population-based studies showed a moderate decrease in stroke
incidence and a slight decrease in overall case fatality®. However,
it was still high and the 30-day case fatality rate with stroke (in-
cluding ischemic and hemorrhagic stroke) was 14.3% (17-30%)”.
It was higher in primary intracerebral hemorrhage, compared to
ischemic stroke (hemorrhagic stroke in 30-48%, ischemic stroke
in 13-23%)°. In the current study, the case fatality rate of n-ICH
(16.7%, 29/174) was lower than that of the previous study. Our
results showed that the direct effect of brain damage due to the
massive hematoma appeared to be the most significant factor in
n-ICH related death, similar to previous reports”, and medical
complication was the second cause of death. In this study, ap-
proximately half of patients (41.4%, 12/29) died due to the direct
effect of the hematoma. However, reduction and prevention of
death due to direct neurological sequelae is very difficult, be-
cause the extent of brain damage is determined at the moment
of the bleeding points, so that the clinician could not influence
that damage.

Although the initial GCS was the most affecting factor of n-
ICH related fatality, the remaining half of patients died due to
other complications unrelated to hemorrhage. The problem is
that a large number of people die due to other causes without di-
rect neurological damage. Having survived the first few days, pa-
tients may then develop various potentially fatal complications,
the most common being pneumonia and pulmonary embolism.
Findings of this study showed that 15 patients died due to non-
hemorrhagic related complications. The most common cause of
death was infection in eight cases. Central nervous system infec-
tion occurred in one case and the remaining seven cases were
due to hospital acquired pneumonia in
five and aspiration pneumonia in two.
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frequently observed in patients with reduced consciousness and
in those with swallowing disturbances. Reflux of liquid feed, hy-
postasis, diminished cough, and immobilization increase the
risk. Not only aspiration pneumonia but many other complica-
tions related to immobility also occurred (deep venous thrombo-
sis, skin breakdown, contracture formation, and constipation)'?.
In this situation, the precipitating factors of the non-neurological
related complications were reclassified. Immobilization related
complications were the most common in eight cases (pneumonia
in seven cases, pulmonary thromboembolism in one case). Im-
mobilization related case fatality was the largest proportion
(47.1%, 8/17) of causes of death, except death due to initial direct
neurological damage, indicating that immobilization was more
likely to lead to complications (Table 5). In addition, frequent
changes of the patients position in bed and pulmonary physical
therapy may prevent pneumonia®, and increasing the patient’s
chest motion and early ambulation with adequate antibiotics is
very important to treatment of pneumonia.

However, due to the risk of rebleeding and the lack of clarity
with regard to optimal timing of the first mobilization, the deci-
sion of whether to start early ambulation or not in patients with
n-ICH is difficult. In addition, due to the risk of rebleeding, most
physicians are hesitant regarding early ambulation of patients.
Among 202 professionals interviewed, 60% were not in favor of
mobilization within 24 hours of stroke onset'. In our institu-
tion also, the gait of patients with n-ICH is started after a mini-
mum of one week or more of bed rest. However, it is question-
able that early ambulation was related to increased rebleeding.
Serial CT scan in patients with hypertensive hemorrhage showed
that the hemorrhage was enlarged in the first six hours after
presentation in a subset of patients">®. In a prospective series,
significant hematoma growth occurred over the first 24 hours
in 38% of patients®. There has been no report indicating that
early ambulation increases rebleeding in n-ICH patients. In
other words, permitting ambulation at 24 hours after the ictus
in patients without related risk factors of rebleeding such as an-
tithrombotic therapy, sustained elevated blood pressure, large
hematoma size, and evidence of contrast extravasation on ini-
tial CT imaging"'¥ is relatively safe. In addition, some authors
have reported that mobilization within the first few days ap-
pears to be well tolerated”. Preliminary results from the ongo-

Table 5. Cause of death due to nonlesional intracerebral hemorrhage except direct neurological

Acute myocardial infarction, acute renal ~ Sequelae

failure, gastrointestinal bleeding, electro- N % Day of death
lyte imbalance, and pulmonary embo- (range, days)
lism occurred in one case each. The Rebleeds 2 11.8 7.5£0.71 (7-8)
main cause of death was pneumonia. Complications d/t immobilization 8 47.1 19.1+8.63 (9-36)
Bacterial pneumonia, mainly caused by Unrelated or unknown 2 11.8 16.5+14.85 (6-27)
aspiration'”, is known as one of the most Others (CNS infection, GI bleed, AMI, 5 29.4 16.249.30 (2-26)
important complications in stroke pa- ARE hypernatremia)

tients'®, and is the major influencing Total 17 100.0 16.59+9.03 (2-36)

factor in clinical outcomes. Aspiration is

CNS : central nervous system, AMI : acute myocardial infarction, ARF : acute renal failure, Gl : gastrointestinal
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ing A Very Early Rehabilitation Trial for Stroke study of rehabili-
tation within 24 h suggest that immediate physical therapy is
well tolerated with no increase in occurrence of adverse events®.

CONCLUSION

Mortality of n-ICH is decreasing, but still high. The inevitable
initial brain damage is the leading cause of death; however, the
non-neurological damage that is possible for prevention and re-
duction with clinicians’ efforts will occupy a large portion. Most
cases of death of patients who survived from the first hemor-
rhagic sequelae were due to immobilization related complica-
tions (in particular, pneumonia and pulmonary embolism).
These findings indicated that early ambulation in n-ICH pa-
tients should be encouraged in order to prevent such complica-
tions and mortality. In addition, conduct of a further prospective
randomized study will be necessary in order to provide the ben-
efit of early mobilization for prevention of immobilization relat-
ed complications.
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