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Background: Surgery plays a major role in treating hypertensive cerebral hemorrhage in the basal ganglia;
however, some patients suffer from neurological impairment after surgery. Studies have confirmed that
stereotactic hematoma aspiration guided by computed tomography (CT) has significant value for patients
with hypertensive intracerebral hemorrhage in the basal ganglia, but little is known about the optimal timing
for the operation. This study sought to explore the effect of CT-guided stereotactic hematoma aspiration
timing on the recovery of neurological function in patients with hypertensive cerebral hemorrhage in the
basal ganglia.

Methods: The data of 110 patients with hypertensive cerebral hemorrhage in the basal ganglia admitted to
the Union Hospital Tongji Medical College Huazhong University of Science and Technology from January
2021 to December 2021 were retrospectively collected. Based on the timing of their operations, the patients
were allocated to the early treatment group (within 24 hours, n=50) and late treatment group (after 24 hours,
n=60). The postoperative recovery of the 2 groups was compared.

Results: There were no significant differences in terms of age, gender, amount of cerebral hemorrhage,
hemorrhage ruptured into ventricle rate, Glasgow Coma Scale score, hypertension grade, hyperlipidemia,
diabetes, and operation duration between the 2 groups (P>0.05). Additionally, there was no difference in the
preoperative National Institute of Health Stroke Scale scores of the patients in the 2 groups (22.50+4.90 vs.
23.83+5.35, P=0.179). Compared to the late treatment group, the National Institute of Health Stroke Scale
score of the patients in the early treatment group was significantly lower 3 and 6 months after the operation
(5.90+4.02 vs. 9.23+3.47, P<0.001; 4.54+2.56 vs. 6.50+3.07, P<0.001, respectively). The Glasgow Outcome
Scale score of patients in the early treatment group was significantly better than that of patients in the late
treatment group (P=0.035). No significant difference was found in the incidence of postoperative pulmonary
infection, intracranial infection, rebleeding, and lower extremity deep venous thrombosis between the
2 groups (P>0.05).

Conclusions: Early CT-guided stereotactic hematoma aspiration may improve the postoperative

neurological function of patients with hypertensive cerebral hemorrhage in the basal ganglia.
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Introduction

Hypertensive cerebral hemorrhage is called hemorrhagic
stroke. The incidence rate and the mortality rate of this
disease are high (1). Some patients with hypertensive
cerebral hemorrhage may suffer from severe neurological
dysfunction after the traditional treatment (2).

The operation mode, operation time, bleeding volume,
bleeding site and bleeding speed may affect the recovery
of nerve function after operation. Stereotactic hematoma
aspiration is a minimally invasive treatment for cerebral
hemorrhage (3-5). It only requires a 4-5 cm incision in the
scalp, the drilling of a hole (about 1 cm in diameter) in the
skull, and the selection of a drainage tube with an outer
diameter of 2-3 mm to puncture the hematoma cavity.
During the operation, part of the liquefied hematoma is
extracted to achieve decompression. Urokinase is then
injected into the cavity every day after the operation to
dissolve the residual hematoma and release it. Usually,
the blood accumulated in the brain can be drained in 3 to
5 days. However, while this method is simple and effective,
it requires a high level of puncture technology and accuracy.
Thus, it needs to be performed under the guidance of
computed tomography (CT).

Previous studies have confirmed that CT-guided
stereotactic hematoma aspiration has a positive effect on
the neurological rehabilitation of patients with hypertensive
cerebral hemorrhage (6,7). However, the optimal timing
for CT-guided stereotactic hematoma aspiration is not
yet known. It is believed that a hematoma caused by an
intracranial hemorrhage compressing the brain nerve
damages the nerve. The longer the period of compression,
the lower the possibility of nerve function recovery. Thus,
the operation should be performed as soon as possible to
remove the hematoma and reduce the secondary damage
to the surrounding tissues (8). However, an early operation
may increase the risk of hematoma expansion and are easy
to cause rebleeding.

This study aimed to explore the effect of the timing
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of CT-guided stereotactic hematoma aspiration on
the recovery of neurological function in patients with
hypertensive cerebral hemorrhage in the basal ganglia
region. We present the following article in accordance with
the STROBE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-22-995/rc).

Methods
Data collection

The data of 110 patients with hypertensive cerebral
hemorrhage in the basal ganglia admitted to the Union
Hospital Tongji Medical College Huazhong University of
Science and Technology from January 2021 to December 2021
were retrospectively collected in this retrospective comparative
cohort study. Based on the timing of the operation, the patients
were allocated to the early treatment group (within 24 hours,
n=50) and the late treatment group (after 24 hours, n=60).

"To be eligible for inclusion in this study, patients had
to meet the following inclusion criteria: (I) have an acute
hypertensive cerebral hemorrhage in the basal ganglia
(bleeding volume: 30-50 mL); (I) have had the disease
<24 h; (III) agree to receive hematoma aspiration; (IV)
be aged 20-80 years; and (V) have complete clinical data.
Patients were excluded from the study if they met any
of the following exclusion criteria: (I) had a traumatic
cerebral hemorrhage; (II) had a malignant tumor; (III) had
another major intracranial disease, such as a cerebrovascular
malformation; (IV) had an infectious disease; (V) had an
immune system disease; (VI) had coagulation dysfunction;
(VII) had limb dysfunction; and/or (VIII) had any surgical
contraindications.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This study was
approved by the Ethics Committee of the Union Hospital
Tongji Medical College Huazhong University of Science
and Technology (No. 20220027). Individual consent for this

retrospective analysis was waived.
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Treatment strategy

(I) The early treatment group: CT-guided stereotactic
hematoma aspiration was performed within 24 h of the
onset of the disease. The patient’s head was marked before
the operation, and a thin-layer axial CT scan of the brain
was then performed (layer spacing: 1 mm). The data were
imported into computer software to complete the fusion
of the CT images of the head and the 3-dimensional
reconstruction. The center point of the largest layer of
the hematoma was selected as the puncture center. After
avoiding the important functional area, the maximum
length of the hematoma was selected as the puncture path.
An incision of about 4 cm was made in the head skin at the
cranial entry point, a hole (about 8 mm in diameter) was
drilled, the drainage tube was slowly placed into the preset
target point of the hematoma cavity through the positioning
guide, and the drainage tube was then clamped and
connected to the drainage bag after part of the hematoma
had been removed. (II) The late treatment group: CT-
guided stereotactic hematoma aspiration was performed
24 h after the onset of the disease. The surgical procedure
was the same as that of the early treatment group.

Outcome measures

The following data were collected and studied, including:
(I) general data: age, gender, cerebral hemorrhage volume,
hemorrhage ruptured into ventricle, Glasgow Coma Scale
(GCS) score (9), hypertension grade, and comorbidities (e.g.,
hyperlipidemia, and diabetes); (II) Operation duration; (III)
National Institute of Health Stroke Scale (NIHSS) scores
before operation, 3 months after operation, and 6 months after
operation (10). (IV) Glasgow Outcome Scale (GOS) score (11):
a score of 5 represented a good recovery (i.e., a return to
normal life, despite slight defects); a score of 4 represented a
moderate disability (i.e., disabled but able to live independently
and work under protection); a score of 3 represented a severe
disability (i.e., disabled, requiring care in daily life); a score of
2 represented a persistent vegetative state and only a minimal
survival response (e.g., eyes open with the sleep/wake cycle);
and a score of 1 represented death. (V) Complications:
pulmonary infection, intracranial infection, rebleeding, and
deep venous thrombosis of lower limbs.

Statistical analysis

The statistical analysis was performed using SPSS 26.0.
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A 2-tailed P value <0.05 was considered statistically
significant. The measurement data with normal distribution
are expressed as the mean = standard deviation. An
independent samples #-test was applied to compare the
measurement data between the 2 groups. The enumeration
data are expressed as the number (percentage) [n (%)]. A
Pearson y test was used to compare the measurement data
between the 2 groups.

Results
Preoperative clinical features of the 2 groups

There were no significant differences in terms of age,
gender, amount of cerebral hemorrhage, hemorrhage
ruptured into ventricle rate, GCS score, hypertension
grade, hyperlipidemia, and diabetes between the 2 groups
(P>0.05; see Table 1).

Comparison of operation duration between the 2 groups

No difference was found in terms of operation duration
between the 2 groups (see Tuble 2).

Comparison of the NIHSS scores at different time points
between the 2 groups

There was no difference in the preoperative NIHSS scores
of the patients in the 2 groups (22.50+4.90 vs. 23.83+5.35,
P=0.179). Compared to patients in the late treatment group,
the NIHSS scores of patients in the early treatment group
were significantly lower 3 and 6 months after the operation
(5.90+4.02 vs. 9.23+3.47, P<0.001; 4.54+2.56 vs. 6.50+3.07,
P<0.001, respectively; see Table 3 and Figure I).

Comparison of the GOS scores between the 2 groups

The GOS scores of patients in the early treatment group
were significantly better than those of patients in the late
treatment group (P=0.035; see Tuble 4).

Comparison of postoperative complications between the 2
groups

No significant difference was found in the incidence of
postoperative pulmonary infection, intracranial infection,
rebleeding, and lower extremity deep venous thrombosis
between the 2 groups (P>0.05; see Table 5).
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Table 1 Comparison of general information between the 2 groups

Category Early treatment group (n=50) Late treatment group (n=60) T/ value P value
Age (year) (mean + standard deviation) 56.44+15.13 55.50 = 14.14 0.336 0.737
Gender n (%) 0.710 0.400
Male 26 (52.00) 36 (60.00)
Female 24 (48.00) 24 (40.00)
Amount of cerebral hemorrhage (mL) 40.16+6.45 40.25+6.32 0.074 0.941
(mean + standard deviation)
Hemorrhage ruptured into ventricle n 0.148 0.700
(%)
Yes 7 (14.00) 10 (16.67)
No 43 (86.00) 50 (83.33)
GCS score (mean = standard deviation) 10.30+1.67 10.68+1.61 1.223 0.224
Hypertension grade n (%) 0.044 0.835
Grade | 2 (4.00) 3 (5.00)
Grade Il 48 (96.00) 57 (95.00)
Hyperlipidemia n (%) 0.002 0.964
Yes 9 (18.00) 11 (18.33)
No 41 (82.00) 49 (81.67)
Diabetes n (%) 0.208 0.648
Yes 6 (12.00) 9 (15.00)
No 44 (88.00) 51 (85.00)

GCS, Glasgow Coma Scale.

Table 2 Comparison of operation duration between the 2 groups

Category Early treatment group (n=50) Late treatment group (n=60) T value P value

Operation duration (min) (mean = 94.56+14.75 94.03+14.50 0.188 0.851
standard deviation)

Table 3 Comparison of NIHSS score at different time point between the 2 groups

Category Early treatment group (n=50) Late treatment group (n=60) T value P value

Preoperative NIHSS 22.50+4.90 23.83+5.35 1.353 0.179
(mean = standard deviation)

3 months after operation NIHSS 5.90+4.02 9.23+3.47 4.669 <0.001
(mean + standard deviation)

6 months after operation NIHSS 4.54+2.56 6.50+3.07 3.591 <0.001
(mean + standard deviation)

NIHSS, National Institute of Health Stroke Scale.
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Discussion

In 1978, Backlund et al. first reported using CT-guided
stereotactic aspiration and drainage to treat cerebral
hematoma. Comparisons have shown that CT-guided
stereotactic aspiration is significantly superior to craniotomy
and conservative treatment in reducing complications,
decreasing mortality, and improving patients’ quality of
life (9). However, the intracranial anatomical structure is
very important, and a puncture side injury can have serious
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Figure 1 Comparison of NIHSS scores at different time points
between the 2 groups. NIHSS, National Institute of Health Stroke

Scale.

Table 4 Comparison of GOS score between the 2 groups
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consequences.

As stereotactic intracranial hematoma aspiration requires
a very high level of puncture accuracy, CT was used to
guide the stereotactic intracranial hematoma aspiration.
This study explored the effect of the timing of CT-guided
stereotactic hematoma aspiration on the neurological
recovery of patients with hypertensive cerebral hemorrhage
in the basal ganglia. The results showed that early CT-
guided stereotactic hematoma aspiration significantly
improved the neurological function recovery of patients
with hypertensive cerebral hemorrhage in the basal ganglia.

In recent years, the incidence rate of hypertension has
increased year by year, and the incidence rate of hypertensive
cerebral hemorrhage has also been on the rise (10-12). A
cerebral hemorrhage in the basal ganglia is the most common
type of hypertensive cerebral hemorrhage (13). Imaging and
other indicators have important diagnostic and therapeutic
significance in a variety of diseases (14-16).

Stereotactic hematoma puncture and drainage is a
minimally invasive method in the treatment of cerebral
hemorrhage. Using the stereotactic hematoma aspiration
method, the puncture needle or suction tube is placed in
the center of the hematoma under the guidance of CT,
magnetic resonance imaging, etc. Beyond simple aspiration,
the blood clot can also be broken by an ultrasonic surgical
aspirator and then aspirated, or thrombolytic drugs can be
injected into the hematoma cavity to facilitate postoperative

Category Early treatment group (n=50) Late treatment group (n=60) ¥* value P value
GOS score n (%) 8.617 0.035

5 26 (52.00) 17 (28.33)

4 15 (30.00) 21 (35.00)

3 9 (18.00) 19 (31.67)

2 0 (0.00) 3(5.00)

1 0 (0.00) 0(0.00)
GOS, Glasgow Outcome Scale.
Table 5 Comparison of postoperative complications between the 2 groups
Category Early treatment group (n=50)  Late treatment group (n=60) »° value P value
Pulmonary infection, n (%) 3 (6.00) 4 (6.67) 0.020 0.887
Intracranial infection, n (%) 1(2.00) 2 (3.33) 0.026 0.873
Intracranial infection rebleeding, n (%) 1 (2.00) 2(3.33) 0.026 0.873
Lower extremity deep venous thrombosis, n (%) 4 (8.00) 4 (6.67) 0.010 0.920

© Annals of Palliative Medicine. All rights reserved.

Ann Palliat Med 2022;11(9):2923-2929 | https://dx.doi.org/10.21037/apm-22-995



2928

drainage. The biggest difference between this operation and
other surgical methods is that it is less traumatic, the bone
window is less than 10 mm, and there is no need to perform
skull repair after extubation.

At present, hematoma aspiration is used for the diagnosis
and treatment of intracerebral hemorrhage (3), but the
timing of the operation has a great effect on the recovery of
patients after surgery. Our findings suggest that the NIHSS
score and GOS score of patients in the early treatment
group were significantly improved.

The basal ganglia, also known as the basal nucleus
region, is a gray matter nucleus group buried in the deep
part of the bilateral cerebral hemisphere and is also the
main structure of the extrapyramidal system. It is mainly
divided into the caudate nucleus, lenticular nucleus, platen
nucleus, and amygdala. The lenticular nucleus is be divided
into putamen and globus pallidus. These nuclei play an
important role in the brain and are the areas in which nerve
cell bodies are concentrated. When cerebral hemorrhage
in the basal ganglia occurs, hemiplegia can occur (17-19).
The continuous compression of a hematoma on a nerve
can easily lead to irreversible nerve injury, and an edema
will form after cerebral hemorrhage, which can further
aggravate the damage to nerve function (20-22).

The timely aspiration of a hematoma helps to relieve
the compression of the nerve and improve the prognosis
of patients. This study showed that the rate of intracranial
rebleeding in the early treatment group did not increase
significantly, which indicated that early stereotactic
hematoma aspiration under CT guidance has a positive
effect on hypertensive cerebral hemorrhage in the basal
ganglia and is worthy of promotion.

This study was a retrospective clinical study with
a relatively small number of cases. A large number of
multicenter clinical studies need to be conducted to further
confirm the effect of the timing of stereotactic hematoma
aspiration on the recovery of neurological function in
patients with hypertensive cerebral hemorrhage in the basal
ganglia.
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