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ABSTRACT

This was a prospective and interventional type of study conducted in the Neurosurgery Department of Dhaka
Medical College Hospital (DMCH), Dhaka from July 2010 to December 2010 with a sample size of 30 to
observe the presenting feature, radiological findings and complications of burrhole aspiration of intracerebral
haematoma by using urokinase. Purposive Sampling technique was used using a semi-structured data collection
sheet designed for this study. Equipments used for the study were CT Scan, Soft catheter’ and Standard burrhole
instrument. It was observed that 73% of the cases were within 9-12 GCS. Basal ganglion was involved in about
77% cases while fronto parietal lobe was involved in only 3% cases. CT scan revealed that half [15 (50.00%)]
of the patients’ haematoma was in the left hemisphere. Without considering the volume of extension into the
ventricles, the average intracerebral haematoma volume was 41.43 ml and the volume ranged from 20.0 to 80.0
ml. 18 (60.0%)] of the patients’ had ventricular extension of the haematoma. Three-fifth of the haematomas
were complicated with ventricular extension. More than one-fourth of the patients [8 (26.67%)] died before
3rd POD. In a single (3.33%) patient GCS decreased. Out of the remaining 21 cases, GCS increased 1 to 5
points. Pneumocephalous was the complication in about 17% cases, while accidental catheter withdrawal and
aspiration pneumonia were the complications in about 7% each. It was revealed that 50% deaths were due to
respiratory failure and all these deaths were before 3rd POD. Involvement of different areas of the cerebral
hemisphere had strong association in outcome, when only death was considered; i.e. only 14.3% patients
with cortical haematoma died on the contrary, 85.7% patients with ICH in the basal ganglia with ventricular
extension (3 or more ventricles) died. Early treatment (within 24 hours of occurrence) by using minimally
invasive technique and clot removal by urokinase mediated clot lysis can improve the consequences especially
those with haematoma volume <40 ml, lobar haematoma and without ventricular extension.
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Introduction

Spontaneous intracerebral haematoma (SICH) is one of the most
devastating forms of cerebrovascular disease accounting for
about 10% of all strokes. It is associated with high morbidity and
mortality [1]. The role of surgery in the management of these cases
is controversial. It is possible that some cases will benefit from
surgical evacuation. Current practice favours surgical intervention
in following situations: lobar haemorrhage, clot volume between
20 to 80 ml, worsening neurological status, relatively young
patients, and haemorrhage causing midline shift or raised
intracranial pressure (ICP) [2]. Surgical indications in cerebellar
haematomas however are more accepted. Haematomas above 3
cm diameter and those causing hydrocephalus, generally require
surgical evacuation [1,3,4].
Primary intracerebral hematoma (ICH) is associated with a high
mortality and severe disability. The treatment of choice is still
controversial and may be surgical or non-surgical (conservative)
[1,5]. Theoretically, clot removal is beneficial because it reduces
hematoma volume and may therefore also lower intracranial
pressure [6], reduce the chance of oedema formation, and improve
perfusion in the affected hemisphere [3,7]. The effect on perifocal
ischemia resulting from hypoperfusion is unclear; as such an
ischemia itself is refuted by a recent publication [8].
Secondary enlargement of the hematoma [9] and neurotoxic
oedema due to high levels of thrombin and blood degradation
products [10] also may be reduced by clot removal. However, a
classical open craniotomy may further traumatize brain tissue, and
there is no unequivocal evidence that it reduces mortality [11].
Minimally invasive surgery (MIS) combines benefits of surgical
clot removal with limited tissue damage and shorter surgery
duration with the possibility of using local anaesthesia. Ultrasoundguided endoscopic clot removal, tested in a clinical randomized
trial by Auer et al. (1985), suggested improved outcome after MIS
[12].
Clinical Features depends on the site and size of the hematoma.
Patients with a large hematoma usually have a decreased level of
consciousness [13] as a result of increased intracranial pressure and
the direct compression or distortion of the thalamic and brain-stem
reticular activating system [14]. Decreased central benzodiazepinereceptor binding on cortical neurons in the presence of small, deep
lesions may also contribute to altered consciousness [15].
Expansion of the hematoma is the most common cause of
underlying neurologic deterioration within the first three hours
after the onset of haemorrhage. Worsening cerebral oedema is
also implicated in neurologic deterioration that occurs within 24
to 48 hours after the onset of hemorrhage [16]. Infrequently, late
deterioration is associated with progression of oedema during the
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second and third weeks after the onset [9].

Materials and Methods

This was a prospective and interventional type of study conducted
Neurosurgery Department of Dhaka Medical College Hospital
(DMCH), Dhaka from July 2010 to December 2010. All the
Spontaneous Intracerebral Haematoma patients full filling the
inclusion criteria were the study population of this study with a
sample size of 30, Purposive Sampling technique was used using
a semi-structured data collection sheet designed for this study.
Equipments were used for the study were CT Scan, Soft catheter’
and Standard burrhole instrument.

Results

In this study, information was collected from 30 subjects who
recruited for the study as per the inclusion and exclusion criteria in
Neurosurgery Unit of DMCH during July 2010 to December 2010.
GCS

Frequency

Percent

6–8

3

10.0

9 – 12

14

73.3

13 - 15

5

16.7

Total

30

100.0

Table 1: Distribution of respondents (n=30) by GCS. Mean ± SD 8.00 ±
1661 Mode 6 Range 6 to 11.
Site of haematoma

Frequency

Percent

Basal ganglia

23

76.7
6.7

Parietal lobe

2

Tempero-parietal lobes

2

6.7

Parieto-occipital lobes

2

6.7

Fronto-parietal lobes

1

3.3

Total

30

100.0

Table 2: Distribution of the cases by the site of haematoma.

CT scan revealed that half [15 (50.00%)] of the patients’ haematoma
was in the left hemisphere Without considering the volume of
extension into the ventricles, the average intracerebral haematoma
volume was 41.43 ml and the volume ranged from 20.0 to 80.0
ml. 18 (60.0%)] of the patients’ had ventricular extension of the
haematoma. Three-fifth of the haematomas were complicated
with ventricular extension. In most of the complicated cases [8
(26.67%)] the volume measured 41 to 60 ml. On an average the
delay from ictus to intervention was 41:43 hours with a range
from 7:00 to 72:00 hours. Catheter in the Ventricle was inserted
in 2 (6.6%) patients. Catheter was placed in the centre of in 23
(76.7%) of patients. On an average the patients received 5.7 doses
(instillation and aspiration) of urokinase with a range from 2 to 10
times. Most [14 (46.7%)] of them received 4 to 6 doses.
More than one-fourth of the patients [8 (26.67%)] died before
3rd POD (the first day for postoperative assessment of changes
achieved through intervention). In a single (3.33%) patient GCS
decreased. Out of the remaining 21 cases, GCS increased 1 to 5
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points.
Complication

Frequency

Percent

No complication

15

50.0

Pneumocephalous

5

16.7

Accidental catheter withdrawal

2

6.7

Aspiration pneumonia

2

6.7

Chest pain

2

6.7

Others (Meningitis, Re-stroke,
Re-bleeding, Psychosis)

4

13.3

30

100.0

Complications

Total

Table 3: Distribution of the cases by their postoperative complications.
Time of death
Before
3rd POD
Respiratory distress
then death

Before
discharge

Before 30th
POD

Total

7

7

Sudden chest pain,
then death

3

3

Meningitis

1

1

Cause
of
death

Aspiration
pneumonia

1

Re-bleeding

1
1

2nd stroke
Total

8

5

1
1

1

1

14

Table 4: Distribution of the cases by their time and cause of death.

Involvement of different areas of the cerebral hemisphere had
strong association in outcome, when only death was considered;
i.e. only 14.3% patients with cortical haematoma died on the
contrary, 85.7% patients with ICH in the basal ganglia with
ventricular extension (3 or more ventricles) died.

Discussion

This study was aimed at reporting the clinical feature, radiological
finding and complications of burrhole aspiration by urokinase
mediated clot lysis in spontaneous intracerebral haematoma at
DMCH.
Only 3 (10.0%) patients did not lose consciousness and the
remaining 27 (90.0%) were unconscious at admission. Cent
percent of the patients developed motor weakness. Exactly half
of the cases [15 (50.0%)] had ‘Rt. sided weakness’ and other 15
(50.0%) patients had ‘Lt. sided weakness’. In 27 (90.0%) patient
‘vocal disturbance’ could not be assessed. Of the remaining, 2
(6.7%) patients had aphasia and 1 (3.3%) experienced dysphasia.
Different combinations of clinical presentations found among the
patients. More than two-fifth 13 (43.333%) patients were suffering
from limb weakness, unconsciousness and vomiting. More than a
quarter [8 (26.67%)] had limb weakness with unconsciousness. 3
(10.0%) were suffering from limb weakness, unconsciousness and
disturbance in phonation. The remaining 20.0% cases presented
with 5 different combinations of various signs. All patients had
J Med - Clin Res & Rev, 2017

some degree of contralateral hemiparesis or hemiplegia, and
3 patients had additional aphasia [17]. All patients had some
degree of neurological deficit such as contralateral hemiparesis,
hemiplegia, and dysphasia [18]. Das S [19], found that all of the
patients had history of alteration of level of consciousness, 36
(90.00%) had hemiplegia/hemiparesis and 8 (20.00%) had aphasia/
dysphasia. Islam T [20], found that sudden alteration of level of
consciousness, hemiplegia, hemiparesis, aphasia and dysphasia
which were present in 100%, 73.3%, 26.7%, 13.4% and 10.0%
respectively.
On admission the GCS level ranged from 6 to 11 and average was
8. PAI et al. found, fifty-one patients (53%) were in Glasgow Coma
Scale (GCS) 6-8, 18 (19%) between 9-12 and 11 patients (12%) in
GCS 13-15 and 16 patients (17%) in GCS <6 pre-operatively. Das
S [19], found 21 (52.5%) patients the GCS was in 6-8, 17 (42.5%)
between 9-12 and 2 (5%) in GCS 3-5. The mean ± SD of GCS was
(7.98 ± 1.98) with a range of 5 to 12. Rahman A [22], found that
mean ± SD of GCS was (8.9 ± 1.96) with a range of 6 to 12 and
Islam T [20], found that 20 patients (66.67%) had GCS score 6 to
8 and 10 patients (33.33%) had GCS score 9 to12.
Half [15 (50.00%)] of the patients developed ‘Lt. sided
hemiplegia’, more than two-fourth [13 (43.33%)] developed ‘Rt.
sided hemiplegia’ and the remaining 2 (6.67%) developed ‘Rt
sided hemiparesis’. CT scan revealed that half [15 (50.00%)] of
the patients’ haematoma was in the left hemisphere. More than
three-fourth [23 (76.7%)] of the intracerebral haematomas were
in basal ganglia. The remaining 7 (23.3%) were in various lobes
at cortical level. PAI et al. [21], found seventy-two patients (75%)
had basal ganglionic haematomas involving the putamen and
globus pallidus, 24 (25%) had lobar haematomas and 2 (2%) had
thalamic extension of the hematoma. Das S [19], found that 21
(56.75%) had left sided haemorrhage and 16 (43.25%) patients
had haemorrhage in the right side. Among them majority 20
(50.00%) of ICH were in the basal ganglia, 17 (42.5%) in the lobar
and 3 (7.5%) in the cerebellar region respectively. Rahman A [22]
found 3 (10.3%) had lobar haematoma, 19 (65.5%) had putaminal
haematoma and 7 (24.1%) had thalamic haematoma. Islam T [20]
found 17 (56.7%) patients had left sided haemorrhage and 13
(43.3%) patients had haemorrhage in the right side. Among them
15 (50%) of ICH were in the basal ganglia region and 15 (50%)
in the lobar.
Without considering the volume of extension into the ventricles,
the average intracerebral haematoma volume was 41.43 ml and
the volume ranged from 20.0 to 80.0 ml. PAI et al. [21], found the
volume of the hematoma varied from 30 ml to above 70 ml. Das S
[19], found that median haematoma volume was 40.00 ml and the
volume ranged from 30-90 ml. Rahman A [22], found ,the median
haematoma volume was 46.50 ml and the volume of haematoma
varied from 32-66 ml. Islam T [20], found the median haematoma
volume was 44.04 and the volume ranged from 20-70 ml.
More than 90 per cent [28 (93.33%)] of the patients’ CT scan
showed midline shift. Three-fifth [18 (60.0%)] of the haematomas
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were complicated with ventricular extension. In most of the
complicated cases [8 (26.67%)] the volume measured 41 to 60 ml.
Das S [19], found the ventricles were involved radio logically in
11 (27.5%) of patients. Islam T [20], found the ventricles were
involved radiologically in 15 (50%) patients.
Catheter in the Ventricle was inserted in 2 (6.6%) patients.
Catheter was placed in the centre of the haematoma in 23 (76.7%)
of patients and the remaining [5 (16.7%)] were benefited by both
(centre of haematoma and ventricle) procedures. On an average
the patients received about 6 doses (instillation & aspiration) of
urokinase with a range from 2 to 10 times. Most [14 (46.7%)] of
them received 4 to 6 doses. Out of total 40 patients with ICH in 25
(62.5%) patient’s burr hole aspiration of haematoma was done, in
8 (20.00%) patients external ventricular drainage, in 5 (12.50%)
patient’s craniectomy and decompression, in 2 patient’s (5.0%)
craniotomy and evacuation of haematoma was done [19]. Out of
total 29 patients with ICH in 8 (27.56%) patients external ventricular
drainage, in 7 (24.13%) patient’s craniectomy and decompression,
in 14 (48.27%) patient’s craniotomy and evacuation of haematoma
was done [22]. Out of total 30 patients with ICH in 13 (43.3%)
patients craniotomy and evacuation of haematoma was done, in 13
(43.3%) patients burr hole aspiration of haematoma was done, in
3 (10%) patients craniectomy and evacuation of haematoma was
done, in 1 (3.3%) patient external ventricular drainage (EVD) was
done [20].
More than one-fourth of the patients [8 (26.67%)] died before
3rd POD (the first day for postoperative assessment of changes
achieved through intervention). In a single (3.33%) patient
GCS decreased. Out of the remaining 21 cases, GCS increased
1 to 5 points. Again, among the live patients the GCS level had
increased, i.e. on admission the level ranged from 6 to 11 and on
30th POD the lowest level was 10. GCS and also, the average of
GCS had increased from 8.00 (On admission) to 13.44 (On 30th
POD). There is positive correlation between the changes of GCS
level among the alive cases. {Correlation [GCS (on admission and
on 3rd POD)] = 0.724; R = 0.740 (p = 0.001); Correlation [GCS
(on admission and at discharge)] = 0.846; R = 0.846 (p = 0.000)
and Correlation [GCS (on admission and on 30th POD)] = 0.787;
R = 0.641 (p = 0.002)}.
Near about three-fourth [22 (73.33%)] of the patients had
unfavourable outcome; 14 (46.67%) ‘Death’ [among them 1
(7.14%) patient from lobar haematoma, 3 (21.42%) patient’s
from basal ganglia without ventricular extension, 4 (28.57%)
patient’s from basal ganglia with less than three ventricular
extension and remaining 6 (42.82) patient’s from basal ganglia
with more than three ventricular extension] and 8 (26.67%) ‘Sever
disability’ [’(one from lobar(12.5%), six from basal ganglia with
less than three ventricle extension (75.0%) and one from basal
ganglia with more than three ventricle extension(12.5%)]. The
remaining 8 had favourable outcome; 5 (16.67%) ‘Moderate
disability’ [two from lobar (40.0%) and 3 (60.0%) basal ganglia
without ventricular extension] and 3 (10.0%) ‘Good recovery’ (all
from lobar haematoma). Das S [19], found that in basal ganglia
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mortality is 25%, severe disability 50% and moderate disability
is 25%. In lobar haematoma mortality is 41.2%, severe disability
is 35.5% and moderate disability is 23.5%. In Basal ganglia with
ventricular extension, mortality is 100% and lobar haematoma
with ventricular extension mortality is 71.4 %. Islam T [20], found
that in basal ganglia mortality is 73.30% and in lobar haematoma
mortality is 6.7%.
50% (15) of the interventions were uncomplicated. Iatrogenic
pneumocephalous was the most [5 (16.7%)] occurring complication,
2 (6.7%) individuals each had ‘accidental catheter withdrawal’,
aspiration pneumonia and chest pain. Other complications like,
meningitis, re-stroke, rebleeding, psychosis accounted for a single
(3.3%) case. Near about half [14 (46.67%)] of the patients died.
Out of the deaths, most [8 (26.67%)] occurred before 3rd OPD (1st
date for assessment of outcome). ‘Respiratory distress’ was cause
of 7 (50.0%) deaths. MI was responsible for 3 (21.48%) deaths.
Re-bleeding, meningitis, aspiration pneumonia and re-stroke were
the cause of remaining 4 (28.52%) deaths. Jin et al. reported, nine
patients’ (16.9%) died before hospital discharge (one from cardiac
problems and eight from respiratory failure).
Involvement of different areas of the cerebral hemisphere had
strong association in outcome, when only death was considered;
i.e. only 14.3% patients with cortical haematoma died. On the
contrary, 85.7% patients with ICH in the basal ganglia with
ventricular extension (3 or more ventricles) died. Outcome
achieved depended on initial GCS (on admission). The ratio of
death was higher in patients with lower GCS level group. All of
the patients with ‘good recovery’ had a GCS of 9 to 12 and patients
with ‘moderate disability’ had initial GCS more than 6. Death rate
was higher in patients with lower GCS on admission; the difference
was statistically significant (χ2 = 3.519, p<0.05). Outcome of
haematoma in the basal ganglia was not good, as out of 23 (76.67%)
haematoma 13 (43.33%) died. All 3 ‘good recovery’ had cortical
haematoma. Although the death rate was higher in patients with
haematoma in the basal ganglia, the difference was not statistically
significant; [χ2 = 3.846 (‘p value’ just above 0.05)]. Outcome of
large haematoma volume was not good; death rate was high among
patients with larger haematoma (>40 ml). All 3 ‘good recovery’
was with small volume of haematoma (<40 ml). The difference
was statistically significant between death and haematoma volume
(χ2 = 0.117, p < 0.05). The ratio of death was higher among patients
with ventricular extension of the haematoma. 10 (33.33%) died
out of 18 (60.0%) with ventricular extension. On the contrary, only
4 (13.33%) died among 12 (40.0%) the cases without ventricular
extension. The death rate was 1.67 times higher in patients with
ventricular extension. All the patients with ‘good recovery’ did not
have any ventricular extension of the haematoma. The difference
in death among patients with ventricular extension of haematoma
was statistically significant; (χ2 = 1.429, p<0.05). The cortical
haematoma showed time dependant outcome, ‘the earlier the
intervention the better the recovery’. The single death in patient
suffering from ICH in the cortex, had a 72 hours delay from
incidence to start of intervention. There was statistically significant
difference in death and interval between ictus and intervention (χ2
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= 0.153, p<0.05); better results with early intervention. Outcome
of study by Jin et al. [18], was - at discharge, 25 patients (47%)
had achieved good recovery (17 patients GOS 3, 6 patient GOS 4,
and 2 patients GOS 5), and 19 patient (35.8%) remained vegetative
(GOS 2). At 6 months’ follow up, 29 patients (55%) had achieved
good recovery (17 patients GOS 3, 8 patient GOS 4, and 4 patients
GOS 5) and 15 patient (28.3%) remained vegetative (GOS 2).
Conclusions and Recommendations
Early treatment (within 24 hours of occurrence) by using
minimally invasive technique and clot removal by urokinase
mediated clot lysis can improve the consequences especially
those with haematoma volume <40 ml, lobar haematoma and
without ventricular extension. Bad prognostic factors were GCS
level <8, haematoma in the basal ganglia, ventricular extension
of the haematoma. Volume >40 ml and delay in intervention.
This was a small scale study done at a single centre over a brief
duration. A large scale, multi-centre study over long duration with
repeated post-discharge follow-ups until 6 months to 1 year will
give an elaborate picture on outcome of aspiration of SICH using
urokinase and factors influencing the outcome. To minimise the
complications and death i) should follow the standard burrhole
procedure to avoid excessive entry of air in to the brain, ii) postoperative chest physiotherapy to avoid pneumonia and limb
physiotherapy for improving functional status of the limbs, iii)
aspiration pneumonia can be prevented by following appropriate
NG feeding procedure.
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