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Abstract

Background: Spontaneous intracranial haemorrhage (ICH) is the most severe type of stroke with high mortality
rates. To provide evidence for clinical practice, here we present a retrospective study to explore the effect of
surgery for patients with spontaneous basal ganglia haemorrhage.

Methods: The present study was conducted in the Neurosurgery Department of a tertiary care hospital in the
Northern part of India from January 2018 to March 2020. Sixty-one patients aged between 20-70 years of basal
ganglia haemorrhage who presented within 24 hours of ictus and operated were included in this study.

Results: A total of 61 patients underwent surgical intervention consisting of 49 (80%) males and 12 (20%)
females. Their age varied from 27 to 70 with mean age+SD 51.93 + 13.19 years. The patients with volume of
haematoma 40-60 ml, 82% patients had GOS 4-5. The patients with midline shift > 5 mm; 78% patients had GOS
1-3. Patients with midline shift < 5 mm; 82% had GOS 4-5 (P=0.005). The mean hospital stays of unfavourable
outcomes group was 28.71 * 10.25 days and of favourable outcomes group was 22.07 + 6.32 days (0.000).

Conclusions: Early surgery (within 6 hours) along with multi-modality medical management has definite
positive role in the outcome of patients with spontaneous basal ganglionic haemorrhage. Patients = 50 years,
signs of brain herniation, volume of haematoma = 60ml, hydrocephalic dilatation due the intraventricular
haemorrhage, midline shift >5 mm, and GCS < 8 at presentation had poor prognosis.
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Introduction

Spontaneous intracranial haemorrhage (ICH) is the
most severe type of stroke with high mortality rates
[1]. Approximately, 35-50% of patients with ICH die
within the 30 days after event [2]. The incidence of
ICH range from 17% to 33% of all strokes, twice as
high as in Western countries [3]. Only 12% to 39%
of the survivors have favourable outcomes [1, 4].
The mechanisms of brain injury within the cerebral
hematoma and the surrounding tissues are complex,
which includes the primary effects of blood into
the brain parenchyma and the secondary effects
from breakdown of blood and its products [5].
Systemic arterial hypertension and cerebral amyloid
angiopathy represent the two main risk factors of
primary ICH in basal ganglia [6]. The treatment of
ICH is still debatable among the neurosurgeons
until now. The focus of the controversy is whether
evacuation of basal ganglia ICH will be able
to improve the prognosis. Some clinical and
experimental evidence showed that the removal of
ICH might be beneficial for nervous tissue, possibly
by relieving local ischemia and removing noxious
chemicals [7]. However, the surgical removal of
a blood clot within the brain is not risk free. As
hematoma involves deep brain structures, a large
layer of healthy cerebral tissue needs to be dissected.
Additionally, postsurgical complications, such as re-
haemorrhages and infections, are not uncommon
in this clinical scenario, which increase the rates
of mortality and unfavourable outcome [8]. Several
studies aiming to explore the efficacy of surgery for
patients with ICH had been carried out. However, the
results were inconclusive. In STITCH trial (Surgical
Treatment for IsCHemic Heart Failure Trial) [9],
patients who had presented within 72 hours of ictus
were enrolled and patients were randomised into
2 groups; early surgery group (within 24 hours of
randomisation) and medical management group and
if required were operated later on. In STITCH II trial
[10], patients who had presented within 48 hours of
ictus were enrolled and were randomised into early
surgery (within 12 hours of randomisation) versus
conservative group. In our study we have enrolled
patients who had presented within 24 hours ofictus.
The objective of the study was to find out the surgical
outcome in patients who presented within 24 hours
of ictus.

Materials and methods

The retrospective study was started after obtaining

approval from Institutional Ethical Committee. The
present study was conducted in the Neurosurgery
Departmentofatertiary care hospitalin the Northern
part of India from January 2018 to March 2020.
Sixty-one patients with basal ganglia haemorrhage
were included.

Inclusion criteria were, male and female patients
aged between 20 to 70 years with basal ganglia
haemorrhage, with or without intraventricular
extension within 24 hours post ictus and operated
within 6 hours of admission, and with volume of
haematoma 40 ml or above, Glasgow Coma Scale
(GCS) scores =5 and with stable vital signs were
included.

Exclusion criteria ~were the intracerebral
haemorrhage caused by secondary factors
(e.g., vascular malformations, head injury or
coagulopathy), GCS<5, multiple intracranial
haemorrhage and patients with previous history of
intracerebral hematoma or infarct.

Age, sex, neurological assessment, laboratory
investigation, radiology and treatment charts were
reviewed. CT scan was done on admission in all
patients to confirm the diagnosis (Figure 1). The
intracerebral hematoma volume was calculated by
length x width x thickness/2 in cm®. The mid-line
shift over CT scan was measured at the level of the
third ventricle.

Stabilization of airway, breathing, and circulation
(ABCs) were done to prevent secondary injury
from hypoxemia in patients with GCS < 8. All the
patients received evacuation of ICH by well-trained
neurosurgeons. In some conditions, an external
ventricular drainage (EVD) was inserted before or
after the operation. The evacuation of hematoma was
assisted by operative microscope and followed the
principle of minimal invasiveness. Postoperatively,
patients were kept in intensive care unit (ICU)
and received medical treatments for decreasing
intracranial pressure, blood pressure control, and
for deep vein thrombosis prophylaxis. The outcome
of all patients were assessed by Glasgow outcome
score (GOS) at the time of discharge from hospital.
The statistical analysis done by using SPSS software.
Student t-test and chi-square test were used.
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Figure 1a: Preoperative CT scan of left basal ganglia bleed
patient with intraventricular haemorrhage.

Figure 1b: Postoperative CT scan of patient.

Results

Atotal of 61 patientsunderwentsurgical intervention
comprising of 49 (80%) males and 12 (20%)
females. Their age varied from 27 to 70 years with
mean age+SD 51.93 + 13.19 years. Most patients 20
(33%) were from 51-60 years age group. There were
15 (25%) patients below 40 years, 10 (16%) patients

between 41 to 50 years and 16 (26%) patients above
60 years of age. History of hypertension and diabetes
mellitus was present in 39 (64%) and 19 (31%)
patients respectively. Only 6 (10%) patients were on
antiplatelet medication. Patients were distributed
according to GCS score at the time of admission into
3 groups: GCS 5-8; 31 (51%) patients; GCS 9-12; 25
(41%) patients; and GCS 13-15; 5 (8%) patients.
The volume of hematoma ranged from 40 to 108 ml
with mean#+SD 70.34 + 16.39. Out of 61 patients,
22 (36%) patients had haematoma volume in the
range of 40-60 ml, 24 (39%) patients were in range
of 61-80 ml and 15 (25%) patients had = 80 ml of
haematoma. Right basal ganglia haemorrhage was in
62% patients and left side in 38% patients. Midline
shift was < 5mm in 21 (34%) and was = 5 mm in 40
(66%) patients. Intraventricular haemorrhage (IVH)
was present in 9 (15%) patients. EVD was done in 5
patients.

In view of outcomes, 34 (56%) patients had
unfavourable outcomes (GOS 1-3) and 27 (44%)
patients had favourable outcomes (GOS 4-5). In
our study, 36 patients were = 50 years of age, out of
which 26 (72%) patients had GOS 1-3 and 10 (28%)
had GOS 4-5. Whereas out of 25 patients with age
<50 years, 8 (32%) patients had GOS 1-3 and 17
(68%) patients had GOS 4-5. This difference was
statistically significant (p=0.005).

In our study, 39 patients were hypertensive and 22
non-hypertensives. Among the hypertensives, 24
(62%) patients had GOS 1-3 and 15 (38%) patients
had GOS 4-5. 10 (45%) non-hypertensive patients
had GOS 1-3 and 12 (55%) patients had GOS
4-5. The difference was statistically insignificant
(p=0.225). There were 19 diabetic and 42 non-
diabetic patients. 10 (53%) diabetic patients and 24
(57%) non-diabetic patients had GOS 1-3 while 9
(47%) diabetic patients and 18 (43%) non- diabetic
patients had GOS 4-5. (p=0.743). There were only
6 patients on antiplatelet medication, 5 (83%)
patients had GOS 1-3 and 1 (17%) patient had GOS
4-5. whereas out of 55 patients without antiplatelet
medication, 29 (53%) patients had GOS 1-3 and 26
(47%) patients had GOS 4-5. This is statistically
insignificant (p=0.152).

Better GCS at the time of admission was an important
prognostic factor. There were 31 patients with
GCS 5-8. Most patients 28 (81%) had unfavourable
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outcome (GOS 1-3) and only 6 (19%) had favourable
outcome (GOS 4-5). Out of 25 patients with GCS
9-12; 9 (36%) had unfavourable outcome (GOS 1-3)
and 16 (64%) had favourable outcome (GOS 4-5).
5 patients (100%) with GCS 13-15 had favourable
outcome (GOS 4-5). The GCS difference among
the favourable and unfavourable outcomes were
statistically significant (p= 0.000121).

In our study, location of haematoma was not related
to the outcome of patient (P = 0.663) as right side
basal ganglia haemorrhage was present in 23
patients, 12 (52%) had unfavourable outcome
(GOS1-3)and 11(48%) had favourable outcome (GOS

4-5) whereas left side basal ganglia haemorrhage
was in 38 patients, 22 (58%) had unfavourable
outcome (GOS1-3) and 16 (42%) had favourable
outcome (GOS 4-5). The volume of the hematoma
and extension of hematoma into the ventricular
system had significant statistical difference. Out of
22 patients with volume of haematoma 40-60 ml, 18
(82%) patients had GOS 4-5 and 4 (18%) patients
had GOS 1-3. There were 24 patients with volume
of haematoma 60-80 ml; 16 (67%) patients had GOS
1-3 and 8 (33%) patients had GOS 4-5. The volume
of haematoma >80 ml was present in 15 patients,
out of which 14 (93%) patients had GOS 1-3 and
only 1 (7%) patient had GOS 4-5. The mean volume

Table 1: Prognostic factors for outcome of surgically treated spontaneous basal ganglia haemorrhage.

GOS
Prognostic factors 1-3; Number/ 4-5; Number/ Total Cht;?lf:re p-value
percentage percentage
Age (years) <40 3 20% 12 80% 15 12.815 0.005
41-50 5 50% 5 50% 10
51-60 13 65% 7 35% 20
> 60 13 81% 3 19% 16
Sex F 6 50% 6 50% 12 0.199 0.655
M 28 57% 21 43% 49
GCS at admission 5-8.0 25 81% 6 19% 31 18.039 0.000121
9-12.0 9 36% 16 64% 25
13-15.0 0 0% 5 100% 5
H/O hypertension No 10 45% 12 55% 22 1.475 0.225
Yes 24 62% 15 38% 39
H/O0 diabetes No 24 57% 18 43% 42 0.108 0.743
Yes 10 53% 9 47% 19
Antiplatelet medication No 29 53% 26 47% 55 2.054 0.152
Yes 5 83% 1 17% 6
IVH No 25 48% 27 52% 52 8.384 0.004
Yes 9 100% 0 0% 9
MIDLINE shift (cm) <0.5 3 14% 18 86% 21 22.305 0.000
>0.5 31 78% 9 23% 40
Volume of haematoma (ml) 40-60 4 18% 18 82% 22 22.333 0.000
60-80 16 67% 8 33% 24
>80 14 93% 1 7% 15
Left 22 58% 16 42% 38
Location of heamatoma 0.190 0.663
Right 12 52% 11 48% 23
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of haematoma * SD in patients with GOS 1-3 and
GOS 4-5 was 77.82 + 15.69 ml and 60.93 + 11.92 ml
respectively (p=0.000).Patientswithintraventricular
haemorrhage (IVH) also had unfavourable outcome.
All the 9 (100%) patients with IVH had GOS 1-3
(p=0.004) (Table 1).

The midline shift > 5 mm wasin 40 patients, 31 (78%)
patients had unfavourable outcome (GOS 1-3) and
9 (23%) were with favourable outcome (GOS 4-5).
Among the 21 patients with midline shift < 5 mm;
18 (82%) had favourable outcome (GOS 4-5) and
3 (14%) patients had unfavourable outcome (GOS
1-3). This was statistically significant (p =0.000).

The overall mean hospital stays + SD was 25.77
+ 9.34 days. The mean hospital stays + SD in 34
(56%) patients of unfavourable outcomes group
was 28.71 + 10.25 days and in 27 (44%) patients of
favourable outcomes group was 22.07 + 6.32 days.
That was statistically significant (p= 0.005). Three
patients died during hospital course. All 3 patients
had low GCS at admission (GCS 5-8), large volume of
haematoma (= 80 ml) with IVH and midline shift (>
5mm) and were comparatively elder in age (mean
age 57.18 + 10.76 years).

Discussion

Haemorrhagic stroke has devastating consequences.
Primary ICH is a disease of the elderly. Increasing
age is also associated with increased morbidity [11].
The mean age of patients in our study was 51.93 *
13.19 years. Most of patients 36 (59%) were = 50
years age. Several previous studies have shown that
older patients with spontaneous ICH experienced
the worse outcomes compared with their younger
counterparts, including morbidity, mortality and
overall quality of life [1, 13, 14]. In our study 72%
patients = 50 years of age had unfavourable outcome
and 28% had favourable outcome. Our study is
in accordance with Van Asch et al. [1] in view of
establishing relation of elder age to poor outcome.

Hypertension is the most common risk factor in all
the studies related to basal ganglia haemorrhage.
A definite history of hypertension was present in
64% of our patients. The remaining 36% patients
had never undergone a prior medical evaluation
and were diagnosed to have raised blood pressure
on presentation. This observation was in contrast
to the higher rates of pre-existing hypertension
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(70-80%) observed in other studies [14, 15]. The
various studies proposed that diabetes contributes
to poor outcome, due to exacerbation of cerebral
oedema and cerebral damage. Zheng et al. [16]
concluded that hyperglycaemia was associated with
poor functional outcome in patients with ICH. In
present study 53% diabetic patienthad unfavourable
outcome (GOS 1-3) and 47% diabetic patients had
favourable outcome (GOS 4-5). This was statistically
insignificant (p=0.743). So, our study’s data analysis
failed to demonstrate an association between
diabetic status and poor outcome. This might be due
to lesser number of patients in our study.

We found a statistically significant correlation of
level of consciousness at the admission time to the
patient’s outcome (p value = 0.000). In present study,
patients admitted with poor GCS (5-8); majority of
them (81%) showed unfavourable outcomes and
patients with better GCS (9-12,13-15); 70% showed
favourable outcomes. The finding is in accordance to
Lampl et al. [17].

ThevalueofCTscanmeasurementsinprognostication
of ICH is well known [18]. Volpin et al. [19] observed
that patients with a hematoma volume above 85 ml
have poor outcomes. There were 22 patients with
volume of haematoma < 60 ml, of these 18 (82%)
patients had favourable outcomes and 4 (18%)
patients had GOS 1-3. Out of 24 patients with volume
of haematoma 60-80 ml; only 8 (33%) patients had
favourable outcomes whereas 16 (67 %) patients had
unfavourable outcomes. In 15 patients the volume
of haematoma was >80 ml. Among these 14 (93%)
patients had unfavourable outcomes and only 1 (7%)
patient had favourable outcome. Here, we also found
a significant statistical correlation of hematoma size
to outcome of patient (p<0.000). IVH have been
found to be strong and independent predictors
of poor functional outcome and mortality [20]. In
our study, 9 patients were with intraventricular
extension, all of them had unfavourable outcome
(p=0.004). This result was statistically significant
and in accordance with Diringer et al. [20].

The midline shift signifies the mass effect of ICH and
has negative effects on patient’s outcome. Patients
with a midline shift = 5 mm, 78% patients had
significantly unfavourable outcome compared to
86% patients with a midline shift < 5 mm, who had
favourable outcome (p= 0.000).
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The mean hospital stay (28.71 + 10.35 days ) was
longer in patients elder than 50 years of age, GCS <
8, haematoma volume = 60ml with intraventricular
extension and midline shift = 5mm contrary to mean
hospital stay (22.7 + 6.32 days) in patients < 50 years
of age, GCS = 8, haematoma volume < 60ml without
IVH and midline shift < 5mm. This was statistically
significant with p value 0.005

We enrolled patients who presented within 24
hours of ictus and were operated within 6 hours of
admission. In STITCH I [9] and STITCH II [10] trials,
patients were enrolled within 72 hours and within
48 hours of ictus and were operated within 24 hours
and within 12 hours of randomisation respectively.

In a study done by Suthar et al. [21], most important
factors that predicted final outcome were IVH, size
of haematoma, midline shift, GCS score and ICH
score. Hegde et al. [22] showed elderly age, poor
GCS on admission, haematoma volume greater 30 ml
and IVH as main negative predictors in South Indian
population. In our study, age > 50 years, haematoma
volume> 60 ml, IVH, GCS < 8 are poor predictors
of outcome; which is in coherence with the other
studies.

Conclusions

The efficacy of surgery for hematoma evacuation
in basal ganglia haemorrhages is still matter
of debate. Evacuation should be considered in
patients with basal ganglia haemorrhage if there
is life threatening mass effect and progressive
neurological deterioration. Patients = 50 years,
signs of brain herniation, volume of haematoma =
60ml, hydrocephalic dilatation due the ventricular
extensionofhaemorrhage (IVH), midline shift>5mm,
and GCS < 8 at presentation have a poor prognosis.
Early evacuation of ICH along with multi-modality
medical management has definite positive role in
the treatment of patients with spontaneous basal
ganglionic haematoma. Our study has limitations
as sample size of patents was not large enough to
provide robust evidence for clinical practice.
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