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Objective. To investigate the clinical application of microsurgery using the cerebellar medulla fissure approach in severe ven-
tricular hemorrhage with casting of the fourth ventricle and its effect on neurological recovery. Methods. A total of 80 patients with
severe intraventricular hemorrhage accompanied by casting and dilation of the fourth ventricle who were admitted to the
neurosurgery department between July 2019 and December 2020 were randomly divided into an observation group and a control
group, with 40 patients in each group. The drainage tube extubation time and length of hospital stay of the two groups were
compared. The 3-day hematoma clearance of the two groups was observed. Postoperative consciousness was evaluated by GCS,
and the patients’ recovery was evaluated by GOS at three months. The activities of daily living (ADL) scores of the two groups were
compared to evaluate patients’ postoperative self-care ability. The incidence of postoperative complications in the two groups was
collected. Independent risk factors for poor prognosis were analyzed by logistics regression. Results. The postoperative hos-
pitalization time and the drainage tube extubation time in the observation group were significantly lower than those in the control
group. The ratio of hematoma clearance >90% in the observation group was significantly higher than that of the control group.
Postoperative GCS scores and GOS scores in the observation group were significantly higher than those of the control group. The
rate of postoperative complications in the observation group was significantly lower than that of the control group. The rate of
good ADL grading in the observation group was significantly higher than that in the control group. Age and surgical method were
independent risk factors for poor prognosis. Conclusion. Microsurgery using the cerebellar medulla fissure approach can ef-
fectively improve the condition of severe ventricular hemorrhage with casting of the fourth ventricle and promote the recovery of
patients’ neurological function.

1. Introduction

Intracerebral hemorrhage is a relatively common but ex-
tremely dangerous disease in clinical practice. In many
patients, spontaneous intracerebral hemorrhage is caused by
nontraumatic factors, and their mortality and disability rates
are extremely high [1-3]. If an intracerebral hemorrhage
breaks into the ventricle, it may quickly lead to a rapid
increase in intracranial pressure, acute dilation of the
ventricle, and compression of the ventricle system by a
hematoma, resulting in acute obstructive hydrocephalus

[4, 5]. These patients will develop critical disease quickly,
with rapid onset, rapid progression, high mortality, and poor
prognosis [6].

In patients with ventricular hemorrhage, ventricular
casts tend to form, especially in patients with blood clots in
the third and fourth ventricles; these patients develop
blockage of cerebrospinal fluid circulation and compression
of the brainstem [7], leading to high mortality and disability
rates with traditional treatment; therefore, it is necessary to
find a more effective treatment to improve the prognosis of
the disease.
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At present, the commonly used clinical treatment is a
ventricular puncture and an injection of urokinase to dis-
solve and drain the hematoma or even lumbar cistern
drainage in severe patients [8, 9]. However, this treatment is
not effective for patients with severe ventricular hemorrhage
who develop a fourth ventricle cast. Traditional treatments
take a long time to eliminate the hematoma, resulting in
continued compression and irreversible damage to the
brainstem [10, 11]. In recent years, some scholars have
explored the removal of the hematoma of the fourth ven-
tricle through cerebellar vermis incision, which has saved the
lives of some critically ill patients, but this surgical approach
may lead to cerebellar vermis injury [12]. On the other hand,
in the cerebellar medulla fissure approach, there is no need
to cut the vermis of the cerebellum, but the natural space of
the cerebellar medulla fissure is separated to remove the
hematoma of the fourth ventricle. Through the placement of
the drainage tube in the cerebellar medulla system, brain
stem compression can be reduced in the shortest possible
time, and the blockage of cerebrospinal fluid circulation can
be relieved [13].

Therefore, in this study, microsurgery was performed on
patients with severe ventricular hemorrhage accompanied
by casting of the fourth ventricle using the cerebellar me-
dulla fissure approach to observe the short- and long-term
efficacy of this approach.

2. Method

2.1. Clinical Data of Patients. A total of 80 patients with
severe intraventricular hemorrhage accompanied by casting
and dilation of the fourth ventricle who were admitted to the
neurosurgery department between July 2019 and December
2020 were randomly divided into an observation and a
control group, with 40 cases in each group. The control
group consisted of 23 males and 17 females (mean age:
58.54 +7.31) years, while the observation group consisted of
25 males and 15 females (mean age: 58.19 + 8.73) years. The
control group was treated with traditional ventricular
puncture and drainage, urokinase lysis, and lumbar cistern
drainage. The observation group underwent ventricular
puncture and drainage, urokinase lysis, and removal of
hematoma in the fourth ventricle through cer-
ebellomedullary fissure approach. The study followed the
Declaration of Helsinki and was approved by the ethics
committee of our hospital. Both patients and their families
were informed about the study and provided their written
consent to participate in the study.

2.2. Inclusion Criteria and Exclusion Criteria. Inclusion
criteria were as follows: onset time <24 h; age >18; plain CT
scan showing bleeding into the ventricle, with parenchymal
bleeding <30ml and a dilated hematoma in the fourth
ventricle [14].

Exclusion criteria were as follows: patients with sec-
ondary cerebral hemorrhage due to arteriovenous mal-
formation, ruptured intracranial aneurysm,
craniocerebral injury, brain tumor, or hemorrhagic
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infarction; patients who did not meet the surgical indi-
cations; patients with anticoagulation-related cerebral
hemorrhage; patients who refused to follow up for clinical
evaluation after discharge; severe hepatic and renal in-
sufficiency; pregnant or lactating women with other
malignant tumors.

2.3. Treatment Options. The control group received tradi-
tional ventricle puncture drainage plus urokinase lysis plus
lumbar cistern drainage. Observation group used urokinase
dissolution ventricular puncture and drainage plus the
fourth ventricle cerebellomedullary fissure drainage to
remove the hematoma. In the prone position of the patient,
an incision was made in the middle of the posterior occipital
region, and the foramen magnum was opened (in the case of
tonsillar hernia, the posterior arch of Atlas was opened). The
dura mater was cut in a Y shape and suspended to the upper
and both sides. The hematoma in the cerebellar parenchyma
was removed under the microscope, and the structures such
as bilateral cerebellar hemispheres, vermis, cerebellar tonsil,
medulla oblongata, and posterior inferior cerebellar artery
were exposed. Cerebrospinal fluid was released from the
arachnoid membrane in the greater occipital pool under the
microscope. The arachnoid membranes around the cer-
ebellomedullary fissure and cerebellomedullary pool were
sharply separated, and the bilateral vermis tonsil space and
medullary tonsil space were separated, so that the mobility of
cerebellar tonsil was increased. The choroid was cut along
the center and the border of the membranous medullary sail
up to the upper margin of the lower medullary sail. The
choroidal zone was cut from the latch toward the lateral
recess, or it could be expanded to the posterior edge of the
lateral recess and the lateral margin of the lower medullary
sail. The cerebellar tonsil and vermis were retracted and fixed
sideward and upward, and the choroid and inferior med-
ullary sail were cut open to fully expose the bottom of the
fourth ventricle. During the operation, the mesencephalic
aqueduct was explored, and the hematoma was suctioned
out without contact. No. 8 ventricular drainage tube was
placed in the mesencephalic aqueduct, and the ventricular
system was rinsed and dredged with warm normal saline.
During the operation, the bleeding was stopped completely,
and the fourth ventricle drainage tube was retained. The
dura mater was tightly sutured, layer by layer until reaching
the scalp. The epidural drainage tube was also retained.
Postoperative antibiotics were routinely used to prevent
infection, and oxygen inhalation, hemostasis, dehydration,
and antihypertensive treatment were given. Meanwhile,
nasogastric feeding or intravenous nutrition support was
given to maintain the water and electrolyte balance. After the
operation, the control group and the observation group
received the same drugs and other treatments, including
routine ECG and intracranial pressure monitoring, oxygen
inhalation, dehydration to reduce intracranial pressure,
nutrition of brain cells, prevention and treatment of
rebleeding, drugs to relieve cerebral vasospasm, and active
prevention and treatment of various complications and
symptoms.
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2.4. Observation Index. The drainage tube extubation time
and length of hospital stay for the two groups were com-
pared. Twenty-four hours after surgery, a head CT was
performed to observe the 3-day hematoma clearance rate.
The 3-day hematoma clearance rate = (preoperative he-
matoma volume — postoperative hematoma volume)/pre-
operative  hematoma  volumex 100%.  Postoperative
consciousness was evaluated by GCS score, and the patients’
recovery was evaluated by GOS score at three months [15].
Patients’ self-care ability was evaluated with an ADL score,
where I +II + III = a “good” prognosis; other scores indicated
a poor prognosis [16]. All patients were followed up for 3
months after operation, and the incidence of postoperative
complications such as hydrocephalus, pulmonary infection,
intracranial infection, and gastrointestinal bleeding in both
groups was recorded.

2.5. Statistical Method. The results of this experiment were
statistically analyzed by SPSS 20.0 (SPSS Co., Ltd., Chicago,
USA). Count data were expressed by (rate), and chi-square
test was used for their comparison between groups. Mea-
surement data were expressed by (mean + standard devia-
tion), and f-test was used for their comparison between
groups. Multivariate analysis adopts multiple Logistic re-
gression model. P<0.05 indicates that the difference is
statistically significant.

3. Results

3.1. Patient Baseline Datasheet. A comparison of the clinical
data of the two groups revealed no statistical difference
between the two groups in terms of gender, age, time of
onset, bleeding site, grab score, previous medical history,
GCS score, coma, and intraventricular hemorrhage, as
shown in Table 1.

3.2. Comparison of Surgical Indications. A comparison of the
operation indications of the two groups revealed that the
drainage tube extubation time and length of hospital stay of
the observation group were significantly lower than those of
the control group, and the difference is statistically signif-
icant, as shown in Figure 1.

3.3. Comparison of 3-Day Hematoma Clearance Rate in Each
Group. A comparison of the 3-day hematoma clearance rate
of the two groups revealed that the rate of patients with a 3-
day hematoma clearance rate > of 90% in the observation
group was significantly higher than that in the control group,
and the difference is statistically significant, as shown in
Table 2.

3.4. Comparison of Postoperative Consciousness and Recovery
of Patients. The postoperative consciousness of the two
groups was evaluated by postoperative GCS scores. It was
found that the postoperative GCS scores of the observation
group were significantly higher than those of the control
group. The postoperative recovery of the two groups was

evaluated by the GOS score after three months. It was found
that the GOS score of the observation group was significantly
higher than that of the control group, and the difference is
statistically significant, as shown in Figure 2.

3.5. Comparison of the ADL Scores of Patients. The postop-
erative self-care ability of the patients was evaluated by ADL
score. It was found that the rate of a “good” classification for
patients in the observation group was significantly higher
than that of the control group. The difference was statistically
significant, as shown in Table 3.

3.6. Comparison of Postoperative Complications. A com-
parison of the postoperative complications of the two
groups, including hydrocephalus, pulmonary infection, in-
tracranial infection, and gastrointestinal bleeding, revealed
that the incidence of complications in the observation group
was significantly lower than that in the control group, as
shown in Table 4.

3.7. Analysis of Risk Factors for Poor Prognosis. The patients
were divided into a ‘good prognosis group’ and ‘poor
prognosis group’ according to their ADL score. The clinical
data of the two groups were included in the univariate
analysis (Table 5). Statistical differences were found between
the two groups in terms of age, admission GCS score,
amount of intraventricular hemorrhage, and amount of
hemorrhage. When the factors with statistical differences
were included in the logistic regression equation for mul-
tivariate analysis, age and operation mode were found to be
independent risk factors for poor prognosis, as shown in
Tables 6 and 7.

4. Discussion

The development of ventricular casting caused by ventricular
hemorrhage is very fast, the prognosis of patients is often
poor, and the disability rate is very high [17]. Therefore, the
treatment plan is often to relieve the compression of the
brainstem, dredge the obstruction of the ventricle, reduce
the patient’s brain edema, and reduce intracranial pressure
[18]. The traditional treatment scheme results in improve-
ment for some patients, but the disability rate of patients is
still high. In patients with casting of the fourth ventricle,
intraventricular hematocele will compress the brainstem and
affect the perfusion of the perforator artery of the brainstem,
resulting in insufficient blood supply to the brainstem and
ischemic necrosis [19].

The lumbar cistern puncture and drainage plus uroki-
nase lysis treatment used in the past can reduce the com-
pression on the brainstem, reduce brain edema, and release
intracranial hypertension to a certain extent, but it takes one
to two days to remove the hematoma in the fourth ventricle,
which will result in serious damage to the patient’s brain-
stem [20]. At the same time, urokinase can accelerate the
dissolution of clots, but it is easy to increase the risk of
rebleeding and intracranial infection [21]. Fountas et al. [22]



4 Evidence-Based Complementary and Alternative Medicine
TaBLE 1: Patient baseline datasheet.
Control group (n =40) Observation group (n =40) X/t p
Gender 0.208 0.648
Male 23 (57.50) 25 (62.50)
Female 17 (42.50) 15 (37.50)
Age (years) 58.54 +7.31 58.19+8.73 0.194 0.846
Time of onset (h) 6.14 +£2.20 6.42+2.23 0.565 0.574
Bleeding 0.287 0.592
The cerebellum 10 (25.00) 8 (20.00)
The thalamus 30 (75.00) 32 (80.00)
Great score 6.23+1.22 6.18 +1.05 0.196 0.845
Medical history 0.474 0.789
Hypertension 6 (15.00) 7 (17.50)
Diabetes 8 (20.00) 6 (15.00)
Hyperlipidemia 4 (10.00) 5 (12.50)
GCS score on admission 8.51 £ 2.65 8.56 +3.39 0.073 0.942
Admitted to hospital in a coma 0.503 0.478
Yes 25 (62.50) 28 (70.00)
No 15 (37.50) 12 (30.00)
Ventricular hemorrhage (mL) 18.03 +5.11 18.27 +4.58 0.221 0.826
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F1GURE 1: Comparison of surgical indications. (a) The drainage tube extubation time in the observation group was significantly lower than
that in the control group (P <0.001). (b) The length of stay in the observation group was significantly lower than that in the control group

(P<0.001). Note. ***P <0.001.

TaBLE 2: Comparison of the 3-day hematoma clearance rate in each group.

3-day hematoma clearance rate Control group (n=40) Observation group (n =40) X? P

>90% 21 (52.50) 30 (75.00) 4381 0.036
<90% and >70% 13 (32.50) 8 (20.00) 1.614 0.204
<70% 6 (15.00) 2 (5.00) 2222 0.136

observed that the use of urokinase brings a risk of bleeding
and intracranial infection. Compared with microsurgery,
conventional surgery is more traumatic, and intraoperative
injury often leads to respiratory, circulatory, and con-
sciousness dysfunction. In addition, in the traditional
treatment, the cerebellar vermis needs to be cut, which may

lead to complications such as cerebellar mutism or ataxia.
The incidence of other postoperative complications is high,
which is not conducive to the recovery of patients. Even
when patients’ lives can be saved, these complications may
lead to lifelong disability [23]. With the development of
medical technology, microsurgery has been applied to
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F1GURE 2: Comparison of postoperative consciousness and recovery of patients. (a) The postoperative GCS score of the observation group
was significantly higher than that of the control group (P < 0.001). (b) The GOS score of the observation group was significantly higher than
that of the control group after 3 months (P <0.001). Note. ***P <0.001.

TaBLE 3: Comparison of the ADL scores of patients.

I II 111 v A% Good prognosis
Control group (n=40) 3 (7.50) 6 (15.00) 8 (20.00) 16 (40.00) 7 (17.5) 17 (42.50)
Observation group (1 =40) 6 (15.00) 8 (20.00) 13 (32.50) 10 (25.00) 3 (7.50) 27 (67.50)
X2 5.501
p 0.025

TaBLE 4: Comparison of postoperative complications.

Control group (n =40) Observation group (n =40) X2 P
Hydrocephalus 4 (10.00) 1 (2.50)
Lung infection 5 (12.50) 2 (5.00)
Intracranial infection 3 (7.50) 0 (0.00)
Gastrointestinal hemorrhage 4 (10.00) 2 (5.00)
Total complications 16 (40.00) 5 (12.50) 7.813 0.005

TaBLE 5: Single-factor analysis table.

Poor prognosis group Good prognosis group X2/t p
(n=31) (n=49)
Gender 0.694 0.405
Male 20 (64.52) 27 (55.10)
Female 11 (35.48) 22 (44.90)
Age (years) 60.71 +6.70 56.83 +8.42 2.167 0.033
Time of onset (h) 6.51 £2.02 5.80+£2.33 1.396 0.167
Bleeding 2.794 0.097
The cerebellum 10 (32.26) 8 (16.33)
The thalamus 21 (67.74) 41 (83.67)
Great score 6.22+£1.99 6.20+£1.10 0.058 0.954
Medical history 0.474 0.789
Hypertension 6 (19.35) 7 (14.29)
Diabetes 8 (25.81) 6 (12.24)

Hyperlipidemia 4 (12.90) 5 (10.20)
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TaBLE 5: Continued.

Poor prognosis group

Good prognosis group

2
(n=31) (n=49) X p
GCS score on admission 7.35+2.65 9.28 £3.03 2910 0.005
Admitted to hospital in a coma 0.050 0.822
Yes 21 (67.74) 32 (65.31)
No 10 (32.26) 17 (34.69)
Ventricular hemorrhage (mL) 21.10+4.70 16.28 +£3.90 4970 <0.001
Operation mode 11.850 <0.001
Traditional surgical methods 23 (74.19) 17 (34.69)
The microscopical approach of cerebellomedullary 8 (25.81) 32 (65.31)

fissure

TaBLE 6: Assignment for multivariate analysis of factors.

Factors Variables Assignment
Age X1 Continuous variable
Operation mode X2 The microscopical approach of cerebellomedullary fissure =0 and traditional surgical methods =1
TaBLE 7: Multifactor analysis table. familiarity with the anatomical characteristics around the
fourth ventricle. Second, a variety of neuro-
B SE Wals OR P 95%CI e e 7 ,
electrophysiological monitoring needs to be combined
gge . 0.081 0037 4.883 1084 0.027 1.009~1.165 during the operation to monitor the blood supply and
P " 1824 0541 11368 6197 0001 2146~17.891  brainstem function of patients. Therefore, the operation site

various cardiovascular and cerebrovascular diseases. In this
study, the incidence of postoperative complications in the
observation group was significantly lower than that in the
control group, and the amount of intraoperative bleeding
and the length of hospital stay were both significantly lower
than those in patients who received the traditional
treatment.

The cerebellomedullary fissure is a natural physiological
fissure in the brain that is located before the cerebellar
vermis node and cerebellar vermis sag. This microsurgery
approach does not require that the lower cerebellar vermis
be cut to obtain access to the operation field and to open the
fourth ventricular floor. Thus, this approach can be used to
remove a hematoma without damaging normal brain tissue
[24]. The hematoma rate of the observation group was
significantly better than that of the control group, indicating
that the cerebellomedullary fissure approach can completely
remove the hematoma in the cerebellum and the fourth
ventricle to dredge the ventricular system and protect the
brainstem function. The GCS scores and GOS scores of the
observation group were higher than those of the control
group after three months. The postoperative recovery of the
patients was evaluated through their ADL scores. The rate of
“good” scores in the observation group was significantly
higher than that in the control group, indicating that the
microsurgical treatment of the cerebellar medullary fissure
approach is more conducive to a good prognosis. We also
found that age and operation mode were the risk factors for
an adverse prognosis.

This study has some limitations. First, the cer-
ebellomedullary fissure microsurgery approach requires

needs to be adjusted [25].

In conclusion, the cerebellomedullary fissure micro-
surgery approach can effectively improve the condition of
severe intraventricular hemorrhage with casting of the
fourth ventricle and promote the recovery of neurological
function.
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