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Abstract
Aims:
To study the profile of patients admitted with intracranial hemorrhage and to study the outcome of patients
admitted with intracranial hemorrhage at 30 days.

Methods:
75 intracranial hemorrhage patients were studied. For the purpose of comparison of risk factors between

intracranial hemorrhage and cerebral infarct group, 276 patients of cerebral infarct group were also taken in
study.

Results:
The ratio of cerebral infarct to intracranial hemorrhage group was found to be 3.68: 1. Intracranial hemorrhage

was more common in 5" and 6" decade of life (53.33 %) and was more common in males (58.66%).
Hypertension (54.67 %) was the most common risk factor for stroke. High mean systolic and diastolic blood
pressures on admission are more strongly correlated with intracranial hemorrhage than cerebral infarct. Mean
waist/hip ratio and total cholesterol were more strongly associated with cerebral infarct group than hemorrhage.
The most common presentation were hemiplegia (66.67) followed by loss of consciousness (58.66 %),
headache (53.33 %) and vertigo (44 %). The most frequent site of bleed was basal ganglia (50.66 %) and cortex
(33.33 %). The major predictors of mortality at 30 days were volume of bleed, GCS score, MRS score and
Barthel's score on admission. Patients requiring ventilator had a poorer outcome. The overall mortality rate in
our study was41.33 % at 30 days.

Conclusions:
In patients presenting as stroke high blood pressure on admission with altered consciousness are more likely to

have bleed. Low GCS and Barthel's , and high MRS score with high volume of bleed predicts poor short term
outcome.
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Introduction:
Intracerebral hemorrhage (ICH) is a spontaneous

extravasation of blood into brain parenchyma. The
overall incidence is 12 to 15 cases per 100,000

opulation per year[ 1], and it is the cause of 10% to 15%
of first-ever strokes[2]. It is more common in the elderly

3] and in those of African[4] or Asian ethnicity[5], and
\
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the incidence is substantially increased in those
receiving anticoagulant therapy[6].

More than 85% of ICH occurs as a primary,
(spontaneous) event related to rupture of small
penetrating arteries and arterioles that have been
damaged by chronic arterial hypertension or amyloid‘
angiopathy. Sixty percent to 70% of primary ICH is|
hypertension related [7] and, in the elderly, amyloiq
angiopathy accounts for up to one-third of the cases.
Secondary ICH can be related to multiple causes[8].
Non-modifiable risk factors for ICH include malel
|
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igender, older age, and African or Asian ethnicity [3].
|Cerebral amyloid angiopathy is an important risk factor
‘in the elderly and can occur in isolation or in association
‘With Alzheimer disease or familial apolipoprotein

|

‘Modiﬁable risk factors include hypertension, which is
one of the most important, especially in the elderly or in
those with untreated or uncontrolled hypertension,
'when the risk of ICH is doubled [3, 7]. The risk of
[recurrent hypertensive ICH is <1.5% if arterial blood
pressure (BP) is well controlled [10]. Warfarin anti-
coagulation is associated with an 8- to 19-fold increase
‘in the risk of ICH [11, 12]. High-dose aspirin is also
lassociated with increased risk in the elderly particularly
lin those with untreated hypertension [13]. The

syndromes|8, 9].

frecreational use of cocaine[3] and alcohol intake, either
‘moderate or heavy acute use or chronic abuse (>60
‘mg/ d), are also arisk factor for ICH[ 14].

IThough the information on ICH is available in the
imedical literature, there has been no systematic study
on the clinical profile of subjects with ICH and its
‘outcome in Indians especially the central part of India,
Therefore, this prospective study has been undertaken
lin patients of non traumatic intracranial haemorrhage
admitted to AVBRH over a period of 30 months (May
2009 — October 2011) to study profile of patients of ICH
and its outcome at 30 days.

Aims & Objectives

1. To study the profile of patients admitted with
intracranial hemorrhage.

2. To study the outcome of patients admitted with

| intracranial hemorrhage at 30 days

[Materials and Methods
‘ST UDYDESIGN:
This was a prospective study. The study was carried out

lin 75 subjects admitted in Acharya Vinoba Bhave Rural
[Hospital (AVBRH), Sawangi (M), Wardha with
‘intracranial haemorrhage. Duration of study — 24

‘months (Sept2009 to August 2011).

IInclusion criteria: All subjects of non- traumatic
‘intracranial haemorrhage.

[Exclusion criteria: All subjects of intracranial

hemorrhage who were on anti-coagulant therapy. |

STUDY PROCEDURES |
The study was conducted on 75 subjects admitted withl

intracranial haemorrhage, in AVBRH hospital over a
period of 2 years. Informed consent was obtained from
the subjects prior to enrolment. The study procedure
was explained to them.On admission basic information
like name, age, sex, registration no and address werel
noted. Presenting symptoms on admission were noted,
along with any history of risk factors like hypertension,
diabetes mellitus, smoking, alcohol consumption and
previous history of cerebrovascular episode. Vital signs‘
on admission were recorded. Waist / Hip ratio was also|
noted on admission of all subjects. GCS score, MRS‘
score and Barthel's score on admission were noted.
After CT scan of brain was done, information about
location of hemorrhage, extent and volume off
hemorrhage were noted. Among blood investigations|
lipid profile was done. Information whether ventilator,
was needed or not was also noted. The subjects were
followed up after 30 days for outcome either at OPD or
telephonically. For comparison of risk factors between
intracranial hemorrhage and cerebral infarct, data on
276 cases of cerebral infarct was also taken. Risk factors
studied were age, sex, history of hypertension, diabetes
mellitus, smoking, alcohol consumption, previous‘
history of cerebrovascular episode, waist/hip ratio,)
admission systolic and diastolic blood pressures and
lipid profile. |

Methods:
Volume of ICH was measured using the ABC/2

|
method[15] |
Where A = greatest diameter of hemorrhage by CT. \
B=diameter 90 degrees to A |

C = number of CT slices showing haemorrhage‘

\

multiplied by slice thickness.

The Computed tomography (CT) machine used in our‘
hospital for this study was Brilliant Model of Phillips 16
slice CT scan with slice thickness of 3mm.

The Glasgow Coma Scale (GCS) was used as a measure
ofthelevel of consciousness[16]

The Modified Rankin scale (MRS) was used to assess
the functional disability (measure of handicap)

\
\
\
\
\
particularly in the long term [17]. |
|

Vidarbha Journal of Internal Medicine | Volume 14 | February 2013 | 31 T
|
|
|



IBarthel's scoring index was used to assess functional

status[17].

IThe statistical tests used in our study were Chi — square
test, Z test for proportions, Odd's ratio, Relative risk,

‘Probability value (p)

Statistical significance is indicated by conventional

symbols:

p <0.05: Statistically significant
p<0.001: Statistically highly significant

Observation tables

Table 1: Comparison of Risk factors in Hemorrhage and Infarct group

| |
| |
| |
\ Parameters Hemorrhage Infarct p value \
‘ Total cases 75 276 \
| . \
Age in years 58.18 £ 13.45 60.82 + 12.22 0.10, NS, p>0.05
| (Mean) |
| |
| Sex (M:F) 44 MALE (58.66%) 194 MALE (70.28 %) 0.10, NS, p>0.05 |
| 31 FEMALE(®41.33%) 82 FEMALE (29.71 %) |
| x=2.47 (NS) ¥ = 45.44 (S) |
‘ Hypertension 41(54.67 %) 144 (52.17 %) 0.67, NS, p>0.05 ‘
| Smoking 16 (21.33 %) 72 (26.08 %) 0.40, NS, p>0.05 |
| |
\ Alcohol 17 (22.67 %) 63 (22.82 %) 1.00, NS, p>0.05 \
| Diabetes 10 (13.33 %) 23 (8.33 %) 0.62, NS, p>0.05 |
| |
| Previous stroke 07 (9.09 %) 12 (4.34 %) 0.15, NS, p>0.05 |
\ W/H ratio 0.89 +0.07 0.91 +£0.55 0.01, S, p<0.05 \
| (mean) |
| Systolic BP 171.89 £31.08 142.71 £ 19.05 p <0.0001,S |
| (mean) |
| Diastolic BP 98.74 £17.00 78.43 + 8.40 P <0.0001,S |
‘ (mean) ‘
| |
| |

Table 2: co-relation of region of bleed with outcome at 30 days

S.no Region of brain | No Deaths Remained Partially Totally Z VALUE
same improved improved
1 Basal ganglia 38 (11 (28.94%) 7 16 4 5.52,S
2 Cortex 25 16 (64 %) 4 4 1 11.54,S
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\
S.no Region of brain | No Deaths Remained Partially Totally Z VALUE
same improved improved
3 Thalamus 4 - 1 3 - -
4 Mid-brain 1 1 (100 %) - - - -
5 Pons 2 - - 2 - -
6 Cerebellum 1 - - 1 - -
7 Corona radiata and | 1 1 (100 %) - - - -
peri-ventricular
bleed
8 Primary 3 2 (66.67 %) - - 1 12.54,S
ventricular bleed
TOTAL 75 31 12 26 6
| Table 3: Table showing mean values of GCS, MRS, Barthel's score and volume of |
| bleed among patients who died and survived and their significance. |
| |
| Mean Deaths (31) Survivors (44) Z value p value |
\ GCS score 6.13 +£3.00 8+3.19 7.33 0.0001 S \
| |
| MRS score 4.5+1.02 337+1.11 4.56 0.0001 S |
| Barthel’s score 23.38+ 19.84 52.60 £19.94 6.29 0.0001 |
| |
| Volume of bleed | 47.38+ 18.65 25.45 +25.30 4.19 0.0001 |
\ \
‘Discussion: of life with almost half of the cases (53.33 % for‘

In present study out of total 351 cases of stroke studied
jover a period of 2 years, 276 (78.63 %) were in cerebral
‘infarct group and 75 (21.37 %) were in intracranial
hemorrhage group. This ratio between two groups was
13.68:1. Similarly, in a study conducted by Mohr JP et al
[18], 84 % of patients were in cerebral infarct group and
‘ 16 % of patients were in intracranial hemorrhage group.
In another study conducted by Zia E et al[19], 87.44 %
‘were in cerebral infarct group and 12.56 % were in
lintracranial hemorrhage group.

Risk factors in intracranial hemorrhage and cerebral
‘infarct group

|1.Age:

‘In our study, the peak incidence of both cerebral infarct
and intracranial hemorrhage was in the 5" and 6" decade

intracranial hemorrhage and 59.06 % for cerebral
infarct) falling in that group. The mean age for
intracranial hemorrhage group was 58.18 + 13.45 years
and for cerebral infarct was 60.82 + 12.22 years. This
difference between two groups was not statisticall

significant. (p = 0.1053). Fogelholm R et al [20] in 4
study of 411 patients reported that the incidence off
hemorrhage was higher in older age group with mea

age of 64.9 years. Similarly, P.Daverat et al [21] in a
study of 166 patients of intracranial hemorrhage found
that 66 % of patients were in 5" and 6" decade of life
with mean age of 61 years. ‘

2.Sex: |
In our study, the incidence of intracranial hemorrhage

was more in males (58.66 %) than females (41.33 %)‘
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| but this result was not statistically significant (y = 2,47
). Ina study conducted by Zia E et al [19], a total of 474

cases of intracranial hemorrhage were studied out of
| which 54 % were males and 46 % were females.
| Similarly, in a study conducted by P.Daverat et al[21]
|in 166 patients of intracranial hemorrhage, 113 (68 %)
jwere males and 53 (32 %) were females, sex ratio being

‘2:1.

| 3. Blood pressure:

In our study, history of hypertension was the most
‘important risk factor in both intracranial hemorrhage
| (54.67 %) and cerebral infarct group (52.17 %), Z value
| for each being 9.51 and 17.35 respectively which was
‘statistically significant. However the difference
beween history of hypertension between the two groups
‘was not statistically significant (p = 0.67). Similar to
lour findings, in a study conducted by Fauziah Jaya et
|al[22] in 1997 — 1998 in Malaysia, hypertension was a
‘risk factor in both cerebral infarct and intracerebral
haemorrhage patients at almost the same rate (65.2 and
‘69.2%, respectively) and the difference between the
Itwo groups was not statistically significant. Sia et al
1[23], Anderson CS et al [24], Thrift AG et al [25],
| Manno EM et al [26] also had similar findings.

|4. The mean systolic BP on admission in intracranial
| hemorrhage group was 171.89 +31.08 mm of Hg and in
cerebral infarct group was 142.71 = 19.05 mm of Hg.
‘The mean diastolic BP on admission in intra cranial
| hemorrhage group was 98.74 + 17 mm of Hg and in
| cerebral infarct group was 78.43 + 8.40 mm of Hg. This
‘difference between mean systolic and diastolic BP
between the two groups was highly statistically
‘signiﬁcant (p <0.0001). Thus in our study high mean
|systolic and diastolic BP on admission were more
|strongly correlated with intracranial hemorrhage than
| in cerebral infarct group. A study conducted by Jared
D. Sturgeon et al [27], concluded that patients with
| mean systolic BP more than 160 mm of Hg and mean
| diastolic BP more than 110 mm of Hg had 5.5 times the
‘risk of developing intracranial hemorrhage as

compared to cerebral infarct.
‘5. History of smoking, alcohol consumption,

| diabetes mellitus and previous stroke:
| The other risk factors studied were history of smoking

(21.33 % in hemorrhage and 26.08 % in infarct group),
‘history of alcohol consumption (22.67 % in

hemorrhage and 22.82 % in infarct group), history ofl
diabetes mellitus (13.33 % in hemorrhage and 8.33 % iny
infarct group) and history of previous stroke (9.09 % in
hemorrhage and 4.34 % in infarct group). All these risk
factors individually were significant risk factors in bothl
intracranial hemorrhage and cerebral infarct group.|
Similarly, in a study conducted by Sia et al [23] in‘
Malaysia, the common risk factors were smoking
(27.2%) and diabetes mellitus (25 %). Ariesen MJ et al,
[3] also concluded that diabetes, smoking and alcohol
were significant risk factors for intracranial
hemorrhage. |

6. Waist to hip ratio: |
In our study, the mean waist/hip ratio in intracranial

hemorrhage group was 0.89 + 0.08 while in cerebral
infarct group it was 0.92 + 0.006, this difference‘
between two groups was statistically significant. (p =|
0.01) showing that waist/hip ratio is more strongly|
associated with cerebral infarct group rather than in
intracranial hemorrhage group. In a prospective study
conducted by Xianglan Zhang et al [ 28], in women less
than 60 years, it was found that women with WHR >|
0.85 had a twofold higher risk of stroke than women|
with WHR <0.80 and this association was more marked
for ischemic than for hemorrhagic stroke. Another
similar study conducted by Gang Hu et al [29],‘
concluded that men with high mean waist/hip ratio (>
0.9 ) had a higher risk of total stroke and ischaemic‘
stroke rather than intra cerebral hemorrhage. |

7. Lipid profile: |
In our present study, though the mean total cholesterol
values were in the normal range in intracranial
hemorrhage (161.01 + 30.89) and in cerebral infarct
group (169.37 + 26.47), there was a trend towards|
higher total cholesterol values in the infarct group,
which was statistically significant (p = 0.020). This
suggests that higher total cholesterol values were more
closely associated with infarct rather than hemorrhage.
The rest of the lipid parameters like triglycerides, LDL,|
HDL, and VLDL were not statistically different in both
the groups. (p = 0.40, 0.54, 0.97, 0.49 respectively). A
study conducted by Carlos Iribarren et al concluded
that low serum cholesterol levels (< 178 mg/dl) werel
associated with a significantly higher risk of|
intracerebral hemorrhage in men aged 65 years and
older [30]. Another study conducted by Suzuki K et a/
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[31], concluded that serum total cholesterol (TC) <160
img/dl was arisk factor for hemorrhagic stroke, whereas
‘TC >280 mg/dl increased the risk of ischaemic stroke.

|Presenting symptoms

‘In our study the most common presenting symptoms
were hemiplegia (66.67 %), loss of consciousness
‘(58.66 %), headache (53.33 %), vertigo (44 %), speech
Idefect (42.67 %), vomiting (38.66 %), seizures (18.67
%) and respiratory difficulty (17.33 %). These were all
also individually statistically significant (p <0.0001), Z
‘value foreachbeing 12.25,10.75,9.26,7.68,7.47,6.88,
4.15 and 3.97 respectively. Similarly, in a study
lconducted by Sia et al [23], common presenting
‘features were: hemiplegia (61.8%), loss of
consciousness (58.5%), headache (56.3%) and speech
‘disturbances (45.3). Also Hung TP et al in Taiwan [32]
reported that, the most common presenting symptoms
|were motor dysfunction (80 %), loss of consciousness
‘(50 %), speech difficulty (31.1 %), vomiting (30.8 %)

‘and headache (27 %).

\Co-relation of region of bleed with outcome at 30 days
In our study, the most common region of bleed was

‘Basal Ganglia (50.66 %) followed by cortex (33.33 %),
thalamus (5.33 %), brainstem (4 %), primary
\ventricular bleed (4 %), cerebellum (1.33 %) and
corona radiata with periventricular bleed (1.33%). The
mortality rate was more in cortical bleed (64 %) than in
lbasal ganglia bleed (28.9%). However since the number
lof patients in other regions were very few, the mortality
rate in these areas could not be compared. Similarly, Sia
et al in Malaysia also found that the commonest site for
‘intracranial hemorrhage was basal ganglia (45.1 %),
Ifollowed by cortex (32.9 %), followed by brainstem
I(13.4 %) and cerebellum (8.5 %) [23]. A study
‘conducted by Hung TP et al in Taiwan [32], the most
common region of bleed was basal ganglia (41 %),
‘followed by thalamus (23%), putaminothalamus
(9.7%), subcortical white mater (9.3%), brainstem
[(6.5%), and cerebellum (5.9%)

|Co-relation of volume of bleed with outcome at 30 days
[In present study, there was significant co-relation

‘between volume of bleed and outcome of patients at 30
days. In our study, patients whose volume of bleed was
‘less than 40 ml, the mortality rate was 17.02 %, while
patients whose volume of bleed was more than 40 ml,
the mortality rate shot up to 82.14 %. This finding was

also statistically significant p=0.0001) and proves thatl
more the volume of bleed higher the mortality. Also the,
Relative Risk (RR) of mortality above 40 ml of bleed
was 2.89 times more than that below 40 ml of bleed. The‘
odd's ratio for the same was 13.78 which is alsol
statistically significant. |

In a study conducted by S Helweg-Larsen et al[33], the‘
volume of hematoma was a significant determinant for!
the immediate prognosis. The crucial limit was 50 ml|
with a mortality rate of 90 % above and 10 % below.
Similarly, Broderick JP et al [34] also reported that
volume of bleed is a powerful predictor of 30 day
mortality. Patients with a parenchymal hemorrhagel
volume of 60 cm3 or more on their initial computed|
tomogram had a predicted 30 day mortality of 91 %
while those with a volume of less than 30 cm3 had a
mortality rate of 19 %. |

Co-relation of GCS score with outcome at 30 days
GCS score was found to be a strong predictor of 30 day‘

outcome. Subjects with a low GCS score on admission
(< 5) had a higher rate of mortality, 94.44 % as
compared to those with a higher GCS score on
admission (> 10), mortality rate being 11.53 %. This
difference was found to be statistically highly‘
significant (p < 0.0001). Patients who died (31) had a|
significantly low mean GCS score on admission (6.13 H
3.00) as compared to survivors (8 = 3.19. Broderick JP
et al [34] reported that GCS score at presentation is a
powerful predictor of 30 day mortality. Glasgow Comal
Scale score of § or less had a predicted 30-day mortality|
0f 91% while a GCS score of 9 or more had a predicted
30-day mortality of 19%. A study conducted by Sia et a)
[23], concluded that the GCS score on admission was an
important predictor of mortality (p <0.0001). |

Correlation of mortality with MRS and Barthel's score‘
In our present study, patients who died (31 patients) had|
a higher mean MRS score on admission (4.5+ 1.02) and|
lower mean Barthel's score on admission (23.38 +
19.84) which was found to be statistically significant
indicating that high MRS score and lower Barthel's
scores on admission are good predictors of mortality at|
30 days. ‘

Correlation between need for ventilator and mean!

GCS score |
In our study out of total 75 patients of intracranial
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hemorrhage, 17 (22.67 %) required ventilatory support
and 58 (77.33 %) did not require ventilatory support.
Fatients who needed ventilatory support also had low
mean GCS score (5.64) on admission and higher
boﬁality (82.35 %). This was statistically significant (p
K0.0001). Hence low GCS score on admission is a good
Fnarker for requirement of ventilatory support and also
of subsequent mortality.

Qutcome at 30 days

In our study, all 75 patients were followed up at 30 days
‘either at OPD or telephonically. The mortality rate at 30
Hays was 41. 33 %, 34.67 % of subjects partially
improved & 16 % of subjects remained same while 8 %

‘totally improved.

/Conclusions
The ratio of cerebral infarct to intracranial hemorrhage
roup was found to be 3.68: 1. Intracranial hemorrhage
was more common in 5" and 6" decade of life (53.33 %)
and was more common in males (58.66%).
Hypertension (54.67 %) was the most common risk
factor for stroke. High mean systolic and diastolic blood
Evressures on admission are more strongly correlated
ith intracranial hemorrhage than cerebral infarct.
Mean waist/hip ratio and total cholesterol were more
strongly associated with cerebral infarct group than
temorrhage. The most common presentation were
emiplegia (66.67) followed by loss of consciousness
k58.66 %), headache (53.33 %) and vertigo (44 %). The
most frequent site of bleed was basal ganglia (50.66 %)
and cortex (33.33 %). The major predictors of mortality
t 30 days were volume of bleed, GCS score, MRS score
and Barthel's score on admission. Patients requiring
ventilator had a poorer outcome. The overall mortality
rate in our study was 41.33 % at 30 days.

‘Limitations:

The limitation of our study was that since the number of

cases were very few in regions other than basal ganglia,

the mortality rates in these areas could not be compared.
ence it is recommended that similar studies should be

conducted over longer periods of time and with larger

number of cases so that this limitation can be overcome.
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