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SUMMARY
Primary intracerebral haemorrhage (ICH) results in significant
morbidity and mortality among patients. There is a paucity of
epidemiological data on this condition in Malaysia.  The
purpose of this hospital based study was to define the
clinical profile in patients with primary spontaneous
intracerebral haemorrhage at University of Malaya Medical
Centre (UMMC) and to determine the mortality rate of
intracerebral haemorrhage at the time of discharge, the
prognostic factors and one year outcome of this cohort of
patients. Sixty-six patients were admitted at the
Neurosurgical unit of University of Malaya Medical Centre
for a period of 13 months from March 2002 to March 2003.
Fifty percent of the subjects were female. The mean age was
61.6±16.7 years.  Among our patients with intracerebral
haemorrhage, the common risk factors were: hypertension
(80.3%), diabetes mellitus (25.7%) and smoking (27.2%).
Common presenting features for our series were: weakness
(61.8%), LOC (58.5%), headache (56.3%) and speech
disturbances (45.3%). On neuroimaging, the lesions were
seen in basal ganglia/thalamus (45.1%), lobar (32.9%),
brainstem (13.4%) and cerebelli (8.5%). The overall 30 days
mortality rate for intracerebral haemorrhage (ICH) was
43.9%.  The important predictors of for mortality were the
GCS score on admission (p<0.0001), haematoma
volume>30mls (p<0.0001), evidence of intraventricular
extension (p=0.011) and ICH score (p<0.0001).  At one year
follow up, 48.5% (n=32) were dead, 33.3% (n=11) obtained
good recovery, 36.4% (n=12) moderate disability, 18.2%
(n=6) severe disability and 3% remain vegetative state.  The
overall mortality rate for our series of patients with primary
intracerebral haemorrhage is quite similar to previously
published epidemiological studies.  ICH scoring is useful in
the prognostication.
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INTRODUCTION
Spontaneous intracerebral haemorrhage accounts for 10-15%
of the total cases of stroke worldwide and is associated with a
high mortality rate with only 38% of patients surviving in the
first year1.  A higher proportion of  ICH has been observed in
Asian populations while the percentage of ICH in stroke

patients in South-East Asian (SEA) countries varies from
17.2% to 38.6%2-3.  The available epidemiological data for
stroke in Malaysia had been derived mainly from hospital-
based studies.  A prospective hospital based stroke study in
Northeast region of Malaysia in 2002 revealed the overall
mortality from primary intracerebral haemorrhage was 37%,
and most patients died in the first month after the event
(34%)4.  In another large hospital-based study, 2% of all
hospital admissions admitted in 1996 were stroke patients
while 33% of them were intracerebral hemorrhages5,6.   In a
comparative study, Ng WK et al observed that ICH was more
common in Malaysian population 17.2% vs Australian
population 11.7%.  On the other hand, cardioembolic strokes
were more common among Australians 20.8% versus 10.9%
in Malaysians7.   However, no previous study in Malaysia has
documented the clinical profile, outcome and prognostic
variables of primary intracerebral haemorrhage.

The purpose of this hospital-based prospective study was to
define the clinical profile in patients with primary
spontaneous intracerebral haemorrhage at the UMMC, an
urban 900-bed teaching hospital serving Kuala Lumpur-
Petaling Jaya with the population of 1.5 million and to
determine the mortality rate of intracerebral haemorrhage at
the time of discharge, common presenting symptoms and
prognosis of intracerebral haemorrhage at one year by using
the ICH score8. 

MATERIALS AND METHODS
Our hospital-based study involved all the patients diagnosed
to have primary ICH admitted to the University of Malaya
Medical Centre (UMMC) from March 2002 to March 2003.
The cases were detected prospectively in the Accident and
Emergency department, medical neurology and the neuro-
surgical operation registry of the UMMC. Primary
intracerebral haemorrhage was defined as the presence of a
neurological deficit on clinical examination and further
documented by a brain computed tomography (CT)
confirming the presence of intracerebral haemorrhage in the
absence of trauma or surgery.  Exclusion criteria were patients
with haemorrhage secondary to brain tumours, trauma,
haemorrhagic transformation of cerebral infarction,
subarachnoid haemorrhage or rupture of arteriovenous
malformations.  All patient admission data, clinical
assessments and neuroimaging findings were obtained
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prospectively by the same investigators and entered into a
standardised questionnaire.  We collected data on the
following risk factors including hypertension, diabetes
mellitus and cigarette smoking.  In our patients, hypertension
was defined as a history of treatment with antihypertensive
medication and/or systolic and diastolic blood pressure levels
of greater than 160 mmHg and 90 mmHg documented during
previous outpatient reviews.

We used several widely accepted assessment scales including
the Glasgow Coma Scale (GCS) and the ICH score.  The ICH
Score is a clinical grading score for primary ICH proposed by
Hemphill et al8 based on important prognostic variables based
on the hospital records of 161 patients in an American
teaching hospital. This scale has also been subsequently
validated in geographically and socioculturally diverse
populations9-13.   Briefly, the ICH score is made up of several
parameters including a basic neurological status examination,
assigned as GCS score (2 points were given for GCS score of 3
to 4, 1 point for GCS score of 5 to 12, and 0 points for GCS
score 13 to 15.)  age (1 point for ≥ 80 years old and 0 point for
< 80 years), infratentorial origin (1 point); ICH volume (1
point for ≥30cm3, 0 point for <30cm3) and presence of
intraventricular haemorrhage (1 point).

Accordingly, neuroimaging data was reviewed and the
location, size and the presence of intraventricular extension
of intracerebral haemorrhage was noted.  Haematoma volume
was estimated by measuring the greatest diameter "A" and
perpendicular diameter "B" of haematoma and the thickness
of each CT slices by adding the number of CT slices
visualizing the haematoma.  These values are multipled and
the product (AxBxC) is divided by two to yield the
approximated volume.  The neurological outcome of the
patients’ used the Glasgow Outcome Scale14 with grade 1
dead, grade 2 vegetative, grade 3 severe disability, grade 4
moderate disability and grade 5 good recovery

The collected data was analysed using the Statistical Package
for Social Science (SPSS) (Version 10.0). X2 and t tests were
used to assess association between demographic and other
categorical variables, including age, sex, risk factors, GCS
score, pulse pressure, ICH score, volume haemorrhage and
evidence of intraventricular extension at the univariate level.
Logistic regression was employed using mortality as the
dependent variable.  These independent variables were
entered into the analysis and any non -significant variables
were then eliminated using a backwards stepwise procedure.

Data on functional outcome was obtained upon discharge from
hospital at two different time intervals namely at one month
and one year after the first ICH either by assessment of patients
in the outpatient clinic or by telephone interviews.  The
Glasgow outcome score was used with the following categories:
Grade 5=good recovery, Grade 4=moderate disability, Grade
3=severe disability, Grade 2=vegetative, Grade 1=dead. 

RESULTS
Intracerebral haemorrhage (ICB)
Demographic/ clinical profile
During the 13 month period from 1 March 2002 to 31 March
2003, there were 66 patients with primary ICH.  There were

33 men (50%) and 33 women (50%) with a male to female
ratio of 1:1.  The age range was from 26-92 years with mean
age for patients presenting with ICH was 61.6 years.  There
were 29 Malays (43.9%), 26 Chinese patients (39.4%), 8
Indian patients (12.1%) and 3 others (4.5%).  The age and the
patients’ gender did not show any statistical significant
affecting the admission mortality. (Table I). Initial Glasgow
Coma Scale (GCS) showed that 45.5% (30) of patients had a
score > 12.  Mean GCS on admission were 9.9.  The admitting
GCS had a strong statistical association with mortality with p
value <0.0001.  Approximately 50% of patients were detected
to have motor deficit.  The most common clinical features for
primary ICH were weakness (61.8%), lost of consciousness
(58.5%) and headache (56.3%). Language disorders were
present in 45% of patients.  Other related presenting
complaints were sensory disturbances (11.6%), fits (11.0%),
visual disturbances and behavioral changes (5.8%)
respectively.

We also observed the common sites of primary intracerebral
bleed in our population.  Most lesions were located in the
basal ganglia such as in the putamen and thalamus.  These
sites account for more than half (56.1%) of the bleeding
locations.  Other sites were lobar 40.9% (n=27), brainstem
16.6% (n=11) and cerebellum 10.6% (n=7). (Table II) Almost
half of the patients showed evidence of intraventricular
extension.  Out of 66 patients with intracerebral bleed, 33.4%
(22) bled with the clots volume of more than 30 mls.  Fifty
three percents (n=35) of the ICB patients obtained ICH score
2 and above.  Mean ICH score for intracerebral haemorrhage
was 1.85 + 1.5.  It was found to have strong statistical
association with ICH mortality if patients score 2 and above.

Risk Factors
There were multiple risk factors of intracerebral haemorrhage
in this series.  Hypertension was the most common cause of
ICH which accounts for 84.8% of the patients.  Mean systolic
blood pressure (SBP) and diastolic blood pressure (DBP) on
admission were 180.6 mmHg and 99.8 mmHg respectively.
Half of the patients had DBP more than 100mmHg at the
time of admission.  The level of blood pressure was not related
to mortality (Table I) Normal pulse pressure on admission (<
40mmHg) was found in 4.5% (n=3) of cases, 22.7% (n=15)
had mild elevation (41-65 mmHg) and 72.7% (n=48) had
moderate to severe elevation (>65mmHg) with mean pulse
pressure 80.8 mmHg. However, pulse pressure was not a
statistically significant variable with ICH mortality.  In
addition, smoking and the presence of diabetes mellitus
showed no statistical association with admission mortality.

Outcome
Twenty-nine patients with primary ICH died in hospital prior to
discharge.  Consequently, admission mortality rate was 43.9%.
Survival analysis showed a large clustering of deaths within the
first three weeks of admission.  Approximately one third of
patients had good recovery or moderate disability, 22.7% (n=15)
had severe disability.  (Table III)  The patients who survived were
followed up from time of admission till April 2004.   Follow up
duration ranging from 12 months to 24 months.   Mean
survival of the follow up patients was 20.7 weeks.

Follow up data at one month and one year was available in
93.9% of cases.   No death was reported at one month follow
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Location n %
Lobar 27 32.9
Basal/thalamus 37 45.1
Brainstem 11 13.4
Cerebelli 7 8.5
Intraventricular extension 29 35.3

Table II: Site of Intracerebral Haemorrhage

Variables Alive Dead Test P Value
% (n) % (n)

Demographic and clinical profile
Age (in years) * 62.1 (14.4) 62.0 (17.4) t Test 0.556
Gender

Male 57.6 (19) 42.4 (14) x2 0.447
Female 66.6 (22) 33.4 (11)

Risk factors
HPT

Yes 66.0 (35) 34.0 (18) x2 0.432
No 46.2  (6) 53.8   (7)

DM
Yes 62.5 (10) 37.5 (6) x2 0.908
No 62.0 (31) 38.0 (19)

Smoking
Yes 72.3 (13) 27.7   (5) x2 0.772
No 58.3 (28) 41.7 (20)

SBP * 181.1 (36.6) 179.8 (41.3) t Test 0.890
DBP * 96.9 (20.2) 102.5 (23.1) t Test 0.258
Pulse Pressure * 84.1 (26.6) 77.3   (28.0) t Test 0.275
Outcome
GCS Score

>12 80.0 (24) 20.0   (6) x2 0.000
<11 44.4 (16) 55.6 (20)

ICH Score * 1.0   (0.9) 3.0   (1.3) t Test <0.0001
Size of Haematoma >30cc volume

Yes 38.1   (8) 61.9 (13) x2 <0.0001
No 73.3 (33) 26.7 (12)

Intraventricular Extension
Yes 39.3 (11) 60.7 (17) x2 0.011
No 78.9 (30) 21.1   (8)

* Contain mean values with standard deviation values in parenthesis.

Table I: Association of demographic and clinical profile with ICH admission mortality

Glasgow Outcome Score Discharge 1 Month 1 Year
% (n) % (n) % (n)

1. Dead 43.9 (29) - 9.1 (3)a

2. Vegetative 1.5   (1) 3.0   (1) 3.0 (1)b

3. Severe Disability 22.7 (15) 24.2   (8) 18.2 (6)c

4. Moderate Disability 27.3 (18) 51.5 (17) 36.4 (12)d

5. Good Recovery 4.5   (3) 21.2   (7) 33.3 (11)e

Total 66 33 33

a) Two patients deteriorated from moderate disability group and 1 from severe disability group
b) One patient remain unchanged in vegetative stage.
c) Three patients remain unchanged, three patients deteriorated  from moderate disability group
d)  Four improved from severe disability, two patients deteriorated from good recovery and 6 remain unchanged
e) Six improved from moderated disability and five remain unchanged

Table III: Glasgow Outcome Score at Different Interval Follow-Up

Variables p Value Crude OR (95% CI) Adjusted OR (95% CI)
GCS Score 0.000 3.78 (2.10 -   6.83) 0.90 (0.30 -   2.68)
ICH Score <0.0001 4.92 (2.30 - 10.54) 8.83 (2.10 - 37.96)
Size Volume > 30 cc <0.0001 9.41 (2.60 - 33.10) 3.20 (0.40 - 25.49)
Intraventricular extension 0.011 3.65 (1.32 - 10.11) 0.46 (0.81 -   2.58)

Table IV: Multivariate  analysis for predictor of ICH mortality and 95 % CI relative risks of Intracerebral Haemorrhage
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up.  Four patients were lost due to default in treatment,
invalid telephone number or house address.

At one year follow up, 9.1% (3) were dead (two patients were
from moderate disability group and one patient from severe
disability group).  Secondary pneumonia was the main cause
of death.  Good or full recovery was reported by 33.3% (11) of
patients (six improved from moderate disability and five
remain unchanged).  Two patients from the good recovery
group deteriorated to moderate disability at one year follow-
up.   Fifty percent (4) of the severe disability patients
improved to moderate disability at one year and 37.5% (3) of
the patients in this group remain unchanged.   35.3% (6) of
the patients with moderate disability had a good recovery in
one year.   17.6% (3) of patients with moderate disability
deteriorated one grade lower and 35.5% (6) of them remained
unchanged at one year. (Table III)

The significant predictors of acute ICH mortality at univariate
level were depressed GCS score, elevated ICH score (2 and
above), size of haemorrhage (volume greater than 30 cc) and
evidence of intraventricular extension. (Table I)  After the
final multivariate analysis, only the ICH score remained as an
independent prognostic factor of in-hospital mortality. (Table
IV) 

DISCUSSION
In the present study, we found that two major races, Malays
and Chinese were present in nearly equal proportions
accounting for 43.9% and 39.4% respectively.  This is in
contrast to an earlier study by Jaya F et al4 who studied the
stroke pattern in Northeast Malaysia.  The main reason for
this difference is the concentration of the various racial
groups in urban and rural Malaysia.  Our study is probably
representative of cities with a higher concentration of
Chinese patients in the West Coast of Peninsular Malaysia,
whereas Jaya’s study is representative of the rural population
of Malaysia in the east coast states. This study reflects better
the multiracial nature of our population.  Indian patients
constituted 12.1% of the total number of patients in our
study while no Indian patients were noted in Jaya’s study.

Over the same period, a total of 41,439 patients were admitted
to our hospital, of which sixty-six (0.16%) were admitted for
spontaneous intracerebral haemorrhage.  This figure is slightly
less if compared to unpublished data of Hanip MR’s study 6

where he reported 0.66% of the hospital admission in 1996
were due to cerebral hemorrhage.  Most of the patients from
this series were from age group of 41-70 years.  This finding
was similar to Fogelholm R’s study in Finland where he
reported an early peak incidence of primary intracerebral
haemorrhage occurred in the age group of 51-70 years15.

A history of hypertension is major risk factor for ICH as
reported by a number of authors15,16,17. Hypertension was also
reported as a major risk factor for mortality amongst patients
with ICH in a study by Mase G et al in Italy18.  Diabetic
patients have a poorer outcome after ICH than the non
diabetic group19,20,21.  Arboix et al and Togha et al showed that
diabetes mellitus was an independent factor for mortality
among ICH patients24,25.  Pulse pressure has been studied and

shows a linear relationship with acute intracerebral
hemorrhage mortality, thus providing strong evidence for the
role of pulse pressure in predicting the outcome22.  However,
in present study, we observed that our data did not show any
statistically significant in mortality rates among the elderly,
hypertensive, diabetic or smoking and pulse pressure on
admission. 

The Intracerebral Haemorrhage score (ICH score) has been
shown to be a useful, simple reliable clinical grading scale
that allows risk stratification and prognostication on patients
with ICH8,13.  The ICH Score 8 was the sum of individual points
assigned as GCS score 3 to 4 (= 2 points), 5 to 12 (=1 point)
13 to 15 (=0 points);  Age >= 80 years old yes(=1), no(=0);
infratentorial origin yes(=1), no(=0); ICH volume >= 30cm3

(=1), <30cm3 (=0) and evidence of intraventricular
haemorrhage yes(=1), no(=0). The size of the haemorrhage
and the intraventricular spread seems to be important
predictors of acute ICH mortality at the univariate level in our
study.  Our data suggested that elevation of ICH score is
associated with significantly increase mortality rates in
patients with intracerebral haemorrhage. (OR 8.8; 95% CI 2.1-
37.9).  This was similar to that found by Hemphill JC in
20018.

Twenty-nine with primary ICH patients died in hospital
before discharge yielding a admission mortality rate of 43.9%.
The 43.9% acute intracerebral haemorrhage mortality found
in this study is comparable to figures reported in previous
study on South Asia and Caucasian population17,22.   Mortality
rates of 40-50% have been reported world wide for
spontaneous ICH.  Almost 40% of all deaths within the first
month were observed in the first three days (<72 hours)
following admission in our survival analysis, a finding similar
to that reported in previous studies22,23.  The most important
predictors of early mortality in this series are depressed GCS
score on admission, elevated ICH score, size of haemorrhagic
clots and evidence of intra-ventricular extension of
haemorrhage.

To our knowledge, this is the first paper to describe the
outcome of primary intracerebral haemorrhage in a
prospective cohort of urban Malaysian patients.  There was an
increase of patients in the good recovery categories when
compared with outcome at discharge. (Table III) The
improved outcome of the respective categories may be
attributed to aggressive rehabilitation and functional
physiotherapy programmes in hospital26.  Moreover,
spontaneous neurological recovery and natural improvement
with family support may play an important role in the
convalescence of the patients27.

Our study had several limitations.  Firstly, the number of
patients were small and may account for some of the
discordant results when compared to the published literature.
Secondly, our study may be affected by selection bias as
hospital based studies emphasised on moderate to severe
strokes requiring admission while rapidly fatal or very mild
strokes may not have been directly admitted into hospital.
The strength of our study was our follow up rate at one year
which was 93.9%.  Furthermore, all the patients were seen
consistently by at least one designated investigator.
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CONCLUSION
Data from our hospital-based registry is important as we have
been able to demonstrate the clinical and neuroimaging
profile of our cohort of patients with primary intracerebral
haemorrhage.  This is the first study to document the clinical
profile and prognosis of a prospective cohort of patients with
intracerebral haemorrhage in our population.    Secondly, the
overall mortality rate (43.9%) in our patients is quite similar
to previously published epidemiological studies.  The most
common risk factor for intracerebral haemorrhage was
hypertension which accounted for 84.8% of all cases.
Significant  predictors of mortality at 30 days were depressed
GCS score (less than 8), elevated ICH score, size of
haematoma >30 cc and evidence of intraventricular
extension.  However, other predictors of mortality in primary
intracerebral haemorrhage such as age, elevated blood
pressure during admission, hypertension, diabetes, smoking
and elevated pulse pressure were not found to be significant
in our study.  ICH scoring is useful in Malaysian population
as a prognostic tool.

ACKNOWLEDGEMENTS 
The study was supported by a VOT-F 0127/2002D grants from
the University of Malaya. The authors wish to thank medical
officers, nursing staffs, radiology personnel for their support.
We also would like to thank Miss Moy FM for her analysis
revision and Miss Sia Sheau Woon for table assistance and
manuscript preparation.

REFERENCES
1.  Dennis MS, Burn JP, Samelercock PA, Barnford JM, Wade DT, Warlow CP.

Long term survival after first-ever Stroke: The Oxfordshire Community
Stroke Project. Stroke 1993; 24: 796-800.

2.  Tacconi L, Gholkar A. Spontaneous Intracranial Haemorrhage. Surgery
International. 2000; 51; 225-28.

3.  Misbach J. Epidemiology of Stroke in ASEAN countries. Neurol J Southeast
Asia 1997; 2: 95-6.

4. Jaya F, Win MN, Abdullah MR, Abdullah JM. Stroke patterns in Northeast
Malaysia: A hospital-based Prospective Study. Neuroepidemiology: 2002;
21(1): 28-35.

5.  Asian Acute Stroke Advisory Panel (AASAP). Stroke epidemiology data of
nine countries. Journal Medical Association Thai. 2000; 1: 1-7.

6.  Hanip MR. The survey of current management and outcome of patients
admitted for first stroke at Kuala Lumpur Hospital. Proceeding of 1st MOH-
AM scientific meeting. Kuala Lumpur(1996).

7.  Ng WK, Goh KJ, George J, Tan CT, Biard A, Donnan GA. A Comparative
study of stroke subtypes between Asian and Caucasian in two hospital
based stroke registries. Neurol J Southeast Asia 1998; 3: 19-26.

8. Hemphill JC 3rd, Bonovich DC, Besmertis L, Manley GT, Johnston SC. The
ICH score: a simple, reliable scale for intracerebral hemorrhage.
Stroke.2001; 32: 891-7.

9. Cheung RT, Zou LY. Use of the original, modified or new intracerebral
haemorrhage score to predict mortality and morbidity after intracerebral
haemorrhage. Stroke. 2003; 34: 1717-22.

10. Fernandes H, Gregson BA, Siddique MS, Mendelow AD. Testing the ICH
score. Stroke. 2002; 33: 1455-56.

11. Godoy DA, Boccio A. ICH score in a rural village in the Republic of
Argentina. Stroke. 2003; 34:e150-51.

12.  Jamora RD, Kishi-Generao EM Jr, Bitanga ES, Gan RN, Apaga NE, San Jose
MC.  The ICH score: predicting mortality and functional outcome in an
Asian population.  Stroke. 2003; 34: 6-7.

13. Clarke JL, Johnston SC, Farrant M, Bernstein R, Tong D, Hemphill JC III.
External validation of the ICH Score. Neurocritical Care. 2004; 1: 53-60.

14. Jennet B.,Bond M. (1975) Assessment of outcome after severe brain
damage: A practical scale. Lancet 1975; 1: 480-84.

15. Fogelholm R, Nuutila M, Vuorela AL. Primary Intracerebral Haemorrhage
in the Jyuaskyla region, Central Finland,1985-89: Incidence, case fatality
rate and functional outcome. J Neurol Neurosurg Psychiatry 1992; 55: 546-
52.

16. Broderick J, Brott TG, Tomsick, Leach A. Lobar Hemorrhge in the elderly:
The undiminishing importance of hypertension. Stroke 1993; 24: 49-51.

17. Juvela S, Hillbom M, Palomaki H. Risk factors for Spontaneous
intracerebral hemorrhage. Stroke.1995;  26; 1558-64.

18. Mase G, Zorzon M, Biasutti E, Tusca G,Vitrani B, Cazzato G. Immediate
prognosis of primary intracerebral hemorrhage using an easy model for the
prediction of survival. Acta Neurol Scand 1995; 91: 306-9.

19. Jorgensen HS, Nakayama H, Raaschou HO, Olsen TS. Stroke in patients
with diabetis: The Copenhagen Stroke Study. Stroke 1994; 25: 1977-84.

20. Haffner SM, Letho S, Ronnemaa T, Pyorala K, Laakso M. Mortality from
coronary heart diseases in subjects with type 2 diabetes and in non diabetic
subjects with and without prior myocardial infarction. N Engl J Med 1998;
339: 229-34.

21. Fogelholm R, Murros K: Cigarette smoking and risk of primary
intracerebral haemorrhage. A population-based case-control study. Acta
Neurol Scand 1993; 87: 367-70. 

22. Razzaq AA, Hussain R(1998). Determinants of 30-day mortality of
spontaneous intracerebral hemorrhage in Pakistan. Surg Neurol 1998; 50:
336-43.

23. Broderick JP, Brott TG, Duldner JE, Tomsick.T, Huster G. Volume of
Intracerebral Hemorrhage: a powerful and easy to use predictor of 30-day
mortality. Stroke 1993; 24: 987-93.

24. Arboix A, Massons J, Garcia-Erloes L: Diabetics is an independent risk
factor for in hospital mortality from acute spontaneous intracerebral
hemorrhage. Diabetic Care 2000; 23(10): 1527-31.

25. Togha M, Bakhtavar K. Factors associated with in hospital mortality
following intracerebral hemorrhage: a three-year study in Tehran, Iran.
BMC Neurology. 2004; 4: 9-12.

26. Zhang T, Li LL, Bi S, Mei YW, Xie RM, Luo ZM, Wang DS, Wang WZ, Wang
NH, Jia JP, Tan L, Ding XS, Cui LY, Wang DX, Hu XQ, Niu Z. Effects of
three-stage rehabilitation treatment on acute cerebrovascular diseases: a
prospective, randomized, controlled, multicenter study. Zhonghua Yi Xue
Za Chi 2004; 2; 84(23): 1948-54.

27.  Kelly PJ, Furie KL, Shafgat S, Rallis N, Chang Y, Stein J. Functional recovery
following rehabilitation after hemorrhagic and ischemic stroke. Arch Phys
Med Rehabil 2003; 84(7): 968-72.




