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Abstract: Objective: This study aims to discuss the influence of lateral ventricle puncture and drainage on cerebral 
vascular function, quality of life, and the prognoses of patients with aneurysmal subarachnoid hemorrhage (aSAH). 
Method: 62 patients admitted to our hospital and diagnosed with moderate or severe aSAH (Hunt-Hess grades III-IV) 
from February 2014 to February 2018 were selected and divided into control (n=30) and observation groups (n=32) 
according to whether they agreed to receive the treatment of lateral ventricle puncture and drainage. The control 
group received lumbar puncture and drainage, and the observation group received lateral ventricle puncture and 
drainage after the operation. The Glasgow Outcome Scale (GOS) was used to evaluate the prognoses of the two 
groups 1 month after the operations, and the Chinese version of the Montreal Cognitive Assessment Scale (MoCA) 
and the MOS-36 Item Short Form Health Survey (SF-36) were used to evaluate the changes of the two groups in 
terms of cognitive function and quality of life before and after the operations. Results: The death rate was 31.25% 
in the observation group and 56.67% in the control group, and the rate of the GOS scores marked as excellent was 
37.5% in the observation group and 13.33% in the control group. The time it took for the postoperative intracranial 
pressure to return to normal was (3.53±0.49) h in the observation group and (4.62±0.77) h in the control group, 
and the time it took for the complete absorption of the hematocele was (8.37±1.62) d in the observation group 
and (13.02±2.71) d in the control group. The MoCA and SF-36 scores of the observation group were a little higher 
than those of the control group at 3 months and 6 months after the operation (P>0.05). There was no statistical 
difference in the incidence of complications in the two groups after the operations (P>0.05). Conclusion: The appli-
cation of lateral ventricle puncture and drainage to aSAH patients can rapidly reduce intracranial pressure, relieve 
pain, enhance operative safety, improve postoperative cognitive function and quality of life, and lead to favorable 
prognoses.
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Introduction

Aneurysmal subarachnoid hemorrhage (aSAH) 
is a very severe cerebrovascular disease that is 
harmful to human health. According to data 
released by the World Health Organization 
(WHO), the prevalence of aSAH is about 
91,000/100,000 [1, 2]. As shown in epidemio-
logic studies, the death rate of aSAH is 27%-
44%, but the actual incidence may be higher 
due to the low postmortem examination rate of 
prehospital deaths in China [3]. Some reports 

indicate that about 40% of the patients who 
survive after the first hemorrhage may suffer 
from re-hemorrhage within 20 days after the 
first one if they were not treated fast enough. 
The disability and death rates from re-hemor-
rhage are as high as 80% [4, 5]. Aneurysm clip-
ping craniotomy and aneurysm intervention are 
the most common treatment methods at pres-
ent. The former has a significant effect, but it is 
limited to the treatment of basicranial aneu-
rysms and aneurysms of the vertebrobasilar 
arterial system in posterior circulation, etc. [6]. 

http://www.ijcem.com
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The latter is not affected by the site of lesion, 
but it cannot rapidly alleviate the effects of 
intracranial hypertension and ventricular hema-
toma caused by the lesion, which will easily 
lead to secondary epilepsy, brainstem injury, 
and other poor prognoses. It has been reported 
that both continuous lumbar cistern drainage 
and lateral ventricular drainage can rapidly 
reduce intracranial pressure and improve pa- 
tients’ prognoses. However, some patients will 
also have shunt dependent hydrocephalus 
after lumbar cistern drainage, and lateral ven-
tricular drainage has also been confirmed to 
lead to the possibility of aneurysm rupture ag- 
ain [7, 8]. Lateral ventricle drainage can quickly 
remove ventricular hematomas, prevent ven-
triculomegaly, and reduce intracranial pres-
sure, which is of great significance in saving the 
lives of patients and inhibiting nerve injury to 
brain tissues. Because of the high amount of 
training needed to perform this surgery, there 
are few studies on the application of lateral 
ventricular drainage in the treatment of aSAH. 
This study mainly aimed to analyze the clinical 
value of lateral ventricle drainage to aSAH 
patients after their operations.

Materials and method

Materials

62 aSAH patients who were admitted to our 
hospital from February 2014 to February 2018 
were treated with interventional operations and 
divided into two groups according to whether 
they agreed to receive the treatment of lateral 
ventricle drainage. There were 30 patients in 
the control group who received lumbar punc-
ture and drainage after the operation and 32 
patients in the observation group who received 
lateral ventricle drainage after the operation. 
Inclusion criteria: ① The patients were diag-
nosed with aSAH through a brain CT, MRA, or 
lumbar puncture and the imaging showed a 
ventricular hematocele [9]. ② The interval time 
between the onset and admission to the hospi-
tal was less than 3 days and the Hunt-Hess 
grading was Grade III-IV according to the admis-
sion assessment. ③ The GCS scores were 
3-12. ④ Their family members were informed 
of the experiment and signed the Letter of 
Authority willingly. ⑤ The study was approved 
by the Hospital Ethics Committee. Exclusion cri-
teria: This study excluded: ① patients with non-
aneurysmal subarachnoid hemorrhages; ② 

those complicated with hepatic dysfunction, 
pulmonary dysfunction, or the dysfunction of 
other vital organs, and those with malignant 
tumors; ③ patients with severe coagulation 
disorders; and ④ patients with contraindica-
tions of lateral ventricle drainage, etc.

Method

The patients in the control group were treated 
with lumbar puncture after they received sim-
ple comprehensive medical treatment. The 
dual antiplatelet therapy (100 mg aspirin + 75 
mg clopidogrel hydrogensulfate tablets) was 
administered once a day; the intravenous 
pumping therapy with nimodipine (10 mg/50 
ml, at the speed of 3 ml/h) was administered 
for 2 weeks; and 2 weeks later, nimodipine was 
given orally at 30 mg per dose 3-4 times per 
day. At a fixed time each day, dehydration ther-
apy with 20% mannitol solution was performed 
for 30 minutes on the basis of routine disinfec-
tion and draping. After 2% lidocaine was inject-
ed for local anesthesia, the lumbar puncture 
was performed with a 7# lumbar puncture nee-
dle through the median approach of clearance 
between L3-4 and L4-5. Then, the cerebrospinal 
fluid pressure was measured, and a 15-20 ml 
cerebrospinal fluid specimen was indwelt. Fina- 
lly, the patients were kept in a horizontal recum-
bent position for 6 hours. It was necessary to 
observe whether the patients remained con-
scious. The results of the lumbar puncture were 
used to determine whether the patients should 
receive fluid replacement therapy and volume 
expansion therapy, etc. If the cerebrospinal 
fluid pressure was kept at 22 mmHg or above 
for over 2 days or if the pressure was rising con-
tinuously, it was necessary to enhance the de- 
hydration intensity and control the rising pres-
sure (the systolic pressure was kept between 
140 mmHg and 160 mmHg). If the cerebrospi-
nal fluid pressure was decreasing continuously, 
the dose of mannitol was reduced appropriate-
ly (the systolic pressure was kept between 120 
mmHg and 140 mmHg).

The patients in the observation group were 
treated with bilateral ventricle drainage at a 
supine position using the above-mentioned tr- 
eatment. The puncture point on the surface of 
the skull was determined through CT scanning, 
and it was located about 2.5 cm away from the 
position of 2.5 cm near the center within the 
bilateral frontal hairline. After the puncture 
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point was successfully found, a gun-type elec-
tric drill was used to drill through the skull and 
the endocranium through the puncture point. 
Then, a drainage tube with a guide wire was 
inserted backwards for about 5 cm along the 
direction vertical to the joint of the two ears. 
The tube was inserted for another 0.5 cm after 
the bloody cerebrospinal fluid outflowed. Next, 
normal saline was used to wash it thoroughly 
(the inflow was less than the outflow). Then, 
10,000 U urokinase and 3 ml normal saline 
were mixed and injected, and a sterile drainage 
bag and drainage tube were connected and 
fixed. Finally, the puncture point was fixed with 
gauze and tape and the tube was loosened 
after clamping for 4 hours. The drainage height 
was parallel to the plane of the external audi-
tory canal at a position of 15 cm. Extubation 
indications: The drainage liquid in the ventricle 
was clear, the CT showed no high-density shad-
ow, the misopores and aqueducts were smooth 
in the third and fourth ventricles, the tube was 
clamped for 24 hours, the symptoms were 
relieved, and the vital signs became stable 
[10].

Observation targets

The time it took for the intracranial pressure to 
return to normal and the time it took for head-
ache alleviation were recorded after treatment 
in the two groups.

Prognosis evaluation. The Glasgow Outcome 
Scale (GOS) [11] was used to evaluate the prog-
nosis of the two groups 1 month after the oper-
ations. A score of 1 indicated death, a score of 
2 indicated a persistent vegetative state,; a 
score of 3 indicated severe disability in which 
patients need daily care, a score of 4 indicated 
moderate disability in which the patients were 
able to work independently, and a score of 5 
indicated a good recovery in which the patients 
were able to return to normal life. The scores ≥4 
indicated a favorable prognosis.

Evaluation of cognitive function. The Chinese 
version of the Montreal Cognitive Assessment 
Scale (MoCA) was used to evaluate the cogni-
tive function of the two groups before the oper-
ations and at 3 months and 6 months after the 
operations. The evaluation included 8 dimen-
sions, i.e. visuospatial ability, language fluency, 
naming, memory, attention, abstract thinking, 
delayed memory, and directive force. There 

were 30 possible points in total, and scores 
≥26 indicated a normal state.

Evaluation of living quality. The MOS-36 Item 
Short Form Health Survey (SF-36) was used to 
evaluate the changes in the two groups in terms 
of living quality before the operations and at 3 
months and 6 months after the operations. The 
evaluation included 8 dimensions, i.e. physio-
logical function (PF), physical role (PR), body 
pain (BP), general health (GH), vitality (VT), 
social function (SF), emotional role (ER), and 
mental health (MH). The original scores of 
these 8 dimensions were each calculated, and 
then the scores were converted into those of 
each dimension on a scale of 0-100. Factor 
analysis was used based on the structural 
model of SF-36, and the scores of each dimen-
sion were converted into a physical component 
summary (PCS) and a mental component sum-
mary (MCS) [12].

Complications. ① Re-hemorrhage. The CT im- 
age that was obtained at the time of admission 
showed that the high-density shadow incr- 
eased. In addition, the blood pressure incr- 
eased and the patients became agitated, with 
headaches and nausea/vomiting and trouble 
urinating and defecating. ② Hydrocephalus. As 
shown in the imaging, the gaps between the 
frontal angles of the bilateral ventricles were 
over 45 mm, the gaps between the inner edges 
of the bilateral caudate nuclei were over 25 
mm, the widths of the third ventricles were over 
6 mm, and the widths of the fourth ventricles 
were over 20 mm. So the primary encephalatro-
phy was excluded. ③ Suppurative meningitis. 
The appearance of the meningeal fluid was 
feculent. The white blood cell count was more 
than 1,000×106/L, with neutrophil accounting 
for a high proportion. Pathogenic bacteria were 
found through a bacterial culture of the cere-
brospinal fluid. ④ Disturbance of water and 
electrolyte. The levels of potassium ions were 
lower than 3.5 mmol/L or higher than 5.5 
mmol/L in the serum and the natrium ion levels 
were lower than 135 mmol/L or higher than 
145 mmol/L.

Statistical methods

The statistical analysis was performed using 
SPSS 25.0. The measurement data were ex- 
pressed as the means ± standard deviations (

_
x  

± s). As for the data in conformity with a normal 
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distribution, independent-samples t tests were 
used for the comparisons between groups, and 
paired-samples t tests were used for the com-
parisons within groups. Non-parametric tests 
and rank sum tests were used for the data not 
in conformity with a normal distribution. The 
enumeration data were expressed as % in the 
X2 tests. P<0.05 meant that the data difference 
had a statistical significance.

Results

Comparison of the baseline general data

There were 30 patients in the control group, 
including 13 men and 17 women, with an aver-
age age of (56.20±7.24) years. The GCS scores 
were 3-5 in 2 cases, 6-7 in 20 cases, and 8-12 
in 8 cases, and the Hunt-Hess grading was 
Grade III in 19 cases and Grade IV in 11 cases. 
The site of the lesion was the anterior commu-
nicating artery in 12 cases, the middle cerebral 
artery in 3 cases, the internal carotid artery-
posterior communicating artery in 8 cases, and 
the posterior circulation aneurysm in 7 cases. 
There were 32 patients in the observation 
group, including 15 men and 17 women, with 
an average age of (57.63±5.88) years. The GCS 
scores were 3-5 in 3 cases, 6-7 in 18 cases 
and 8-12 in 11 cases, and the Hunt-Hess grad-
ing was Grade III in 17 cases and Grade IV in 15 
cases. The site of the lesion was the anterior 
communicating artery in 14 cases, the middle 
cerebral artery in 1 case, the internal carotid 
artery-posterior communicating artery in 11 
cases, and the posterior circulation aneurysm 
in 6 cases. There were no statistical differenc-
es in terms of gender, age, GCS scores, Hunt-
Hess grading, site of the lesion, or other gener-

al data in the two groups (P>0.05), as shown in 
Table 1.

Comparison of the prognoses in the two 
groups

The death rate was 31.25% (10 cases) in the 
observation group and 56.67% (17 cases) in 
the control group (X2=4.069, P=0.044), and 
the rate of GOS scores marked as excellent was 
37.5% (12 cases) in the observation group and 
13.33% (4 cases) in the control group (X2= 
4.723, P=0.030). The GOS scores of the surviv-
ing patients were (3.51±0.45) in the observa-
tion group and (3.14±0.22) in the control group 
(t=2.764, P=0.009), as shown in Figure 1 and 
Table 2.

The time it took for the absorption of the 
ventricular hematocele and the intracranial 
pressure to return to normal in the two groups

After the operations, the time it took for the 
removal of the ventricular hematoceles was 
(8.37±1.62) d in the observation group and 
(13.02±2.71) d in the control group, and the 
time it took for the intracranial pressure to 
return to normal was (3.53±0.49) h in the 
observation group and (4.62±0.77) h in the 
control group [(t=6.380, P=0.000), (t=5.134, 
P=0.000)], which indicated that the data differ-
ence was statistically significant, as shown in 
Figures 2 and 3.

Evaluation of the postoperative cognitive func-
tion in the two groups

The scores were (21.63±1.25) at 3 months 
after the operations and (22.71±1.60) at 6 
months after the operations in the observation 

Table 1. Comparison of the general data in the two groups

Group
Gender

Age (years old)
Glasgow Coma Scale [27] (GCS)

Male Female 3-5 scores 6-7 scores 8-12 scores
Control group (n=30) 13 17 56.20±7.24 2 20 8

Observation group (n=32) 15 17 57.63±5.88 3 18 11

t/X2 0.084 0.856 0.153 0.708 0.433

P 0.779 0.395 0.696 0.400 0.511

Group
Hunt-Hess grading Site of the lesion

III IV Anterior commu-
nicating artery

Middle cere-
bral artery

Internal carotid artery-poste-
rior communicating artery

Posterior circu-
lation aneurysm

Control group (n=30) 19 11 12 3 8 7

Observation group (n=32) 17 15 14 1 11 6

X2 0.663 0.089 1.213 0.433 0.196

P 0.416 0.765 0.271 0.511 0.658
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(55.24±9.11) and (52.61±7.39) in the control 
group (t=0.806, t=1.010). Accordingly, the dif-
ference between the groups had no statistical 
significance (P>0.05), as shown in Figures 4 
and 5.

Comparison of the incidence of complications 
in two groups

The incidences of re-hemorrhage, hydrocepha-
lus, suppurative meningitis, and water and 
electrolyte disturbances were 0%, 22.73%, 
13.64% and 45.45%, in the observation group 
and 15.38%, 15.38%, 7.69% and 61.54% in 
the control group, respectively (P>0.05), as 
shown in Table 4.

Discussion

Subarachnoid hemorrhage is an acute cerebro-
vascular disease with extremely high disability 
and death rates due to the pathological injury 
caused by cerebral angiospasms, hydrocepha-
lus, and other complications after the first hem-
orrhage and re-hemorrhage, which will not only 
affect the patients’ quality of life, but will also 
aggravate the burdens on society and the fami-
lies [1, 13]. Surgical clipping is the gold stan-
dard for the treatment of cerebral aneurysms, 
but it is only applicable to patients falling in 
Hunt-Hess Grades I-II and moderate Grade III. 
Moreover, there is a controversy about the 
length of the operative treatment [14, 15]. Now, 
the lateral ventricle drainage has been widely 
applied to the treatment of patients with intra-
cranial aneurysms and subarachnoid hemor-
rhages with ventricular hematocele. Some 

Table 2. Comparison of the GOS scores in the 
two groups (

_
x  ± s, scores)

Group n Death rate Excellent rate
Control group 30 56.67 13.33
Observation group 32 31.25 37.5
X2 - 4.069 4.723
P - 0.044 0.030

Figure 1. Distribution diagram for the GOS scores of two groups. In the con-
trol group, the GOS scores were 1 for 17 patients, 2 for 3 patients, 3 for 6 
patients, 4 for 3 patients, and 5 for 1 patient; and in the observation group, 
the GOS scores were 1 for 10 patients, 2 for 2 patients, 3 for 8 patients, 
4 for 8 patients, and 5 for 4 patients. Thus, the differences between the 
groups had a statistical significance when the GOS scores were 1, 4, and 
5 (P<0.05).

Figure 2. The time it for the absorption of the ven-
tricular hematocele in the two groups. The time it 
took for the complete absorption of the ventricu-
lar hematocele was (8.37±1.62) d in the observa-
tion group and (13.02±2.71) d in the control group 
(t=6.380, P=0.000). Note: *indicated that the differ-
ence between two groups was statistically significant 
(P<0.05).

group and (20.42±1.17) and (21.10±1.37) in 
the control group (t=2.832, t=3.027), which 
indicated that the difference between the 
groups was statistically significant (P<0.05), as 
shown in Table 3.

Comparison of the two groups’ 
SF-36 scores after the opera-
tions

In the observation group, the 
total average MCS scores were 
(56.17±9.63), and the PCS 
scores were (54.04±8.22) 3 
months after the operations; in 
the control group, the scores 
were (54.04±8.52) and (51.84 
±7.85) respectively (t=0.659, 
t=0.917, P>0.05). In the obser-
vation group, the total average 
MCS scores were (57.71±8.56) 
and those the PCS scores were 
(55.04±6.57) at 6 months af-
ter operation, which were a lit-
tle higher than the scores of 
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scholars have applied lateral ventricle drainage 
to neurosurgery on the skull base and found 
that it could not only rapidly reduce the intra-
cranial pressure and relieve the strain on brain 
tissues, but it also had such advantages as a 
clear surgery field and easy operation, etc. At 
present, the lateral ventricle drainage includes 
unilateral drainage, bilateral drainage, and ven-
triculoperitoneal shunts, etc. It was found in 
this study that the bilateral ventricle drainage 
had a better prognosis compared to the tradi-
tional lumbar puncture and drainage.

This study showed that the death rate in the 
observation group was 31.25%, much lower 
than the 56.67% in the control group, and the 
rate of GOS scores marked as excellent was 
37.5% in the observation group, higher than the 
13.33% in the control group, which implied that 
the treatment method of bilateral ventricle 
drainage could significantly improve the prog-
nosis of the aSAH patients. The lateral ventricle 
drainage is predominant because it can drain 
the bloody cerebrospinal fluid quickly and com-
pletely and thus reduce the irreversible dam-
age of serotonin, catecholamine and other 
harmful substances to the brain tissues. 
Furthermore, the lateral ventricle drainage can 
reduce the intracranial hypertension caused by 
hematocele and ventriculomegaly and thus 
prevent such severe complications as cerebral 
hernia, the disturbance of consciousness, car-

diac and respiratory arrest, etc. caused by the 
damage of increased intracranial pressure to 
the thalamus and brainstem. So it can not only 
save patients’ lives, it can also reduce the dis-
ability rate to a certain extent. What’s more, the 
early drainage can avoid the probability of 
aneurysm rupture caused by increased intra-
cranial pressure and thus reduce the patients’ 
death rate. Aneurysm ruptures increase intra-
cranial hematocele and intracranial pressure, 
and the increased intracranial pressure is the 
most significant pathophysiological change of 
aSAH and also the key factor leading to a poor 
prognosis. This study indicated that the time it 
took for the absorption of ventricular hemato-
cele and the time it took for intracranial pres-
sure to return to normal in the observation 
group were shorter than they were in the con-
trol group, which showed that the differences 
between the groups had a statistical signifi-
cance. Xu et al. [16] found that the time it took 
for the complete absorption of the hematoceles 
and the time it took for intracranial pressure to 
return to normal were much shorter in the intra-
ventricular hemorrhage patients treated with 
lateral ventricle drainage than it was in those 
treated with lumbar puncture and drainage, 
which was basically consistent with the results 
of this study.

The incidence of cognitive impairment is 7-60% 
in aSAH patients, and the cognitive impairment 
mostly occurs 3 months later [17]. Now, there is 
no uniform conclusion about its pathogenesis 
and it is mostly believed that the pathogenesis 
is related to diffuse brain injury. In the case of 
the blood brain barrier injury after aSAH, the 
increased intracranial pressure will lead to 
early diffuse brain injury and a lack of blood 
oxygen and thus cause neuronal cell death in 
the hippocampus and cognitive impairment 
[18-21]. In this study, MoCA was used to evalu-
ate the cognitive function of the two groups 
before and after the operations. The results 
showed that the scores of the observation 
group were higher than those of the control 
group at 3 months and 6 months after the oper-
ation, which implied that the lateral ventricle 
drainage could prevent the cognitive impair-
ment of the patients in a better way in compari-
son with lumbar puncture and drainage. 
Yamamoto [22] and Yozbatıran [23] et al. indi-
cated in their studies that cognitive impairment 
could not only affect patients’ ability to receive, 

Figure 3. The time it took for the intracranial pres-
sure to return to normal in the two groups. The time 
it took for the intracranial pressure to return to nor-
mal was (3.53±0.49) h in the observation group 
and (4.62±0.77) h in the control group (t=5.134, 
P=0.000). Note: *indicated that the difference be-
tween the two groups was statistically significant 
(P<0.05).
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of hydrocephalus in the observation group was 
a little higher than it was in the control group, 
which may be caused by the adhesion of brain 
tissues due to the catheters [24, 25]. Moreover, 
the blocking of the third and fourth ventricles 
caused by ventricular hematoceles is also the 
main cause of the formation of hydrocephalus 
[26]. In this study, 2 patients suffered from 
hydrocephalus due to the adhesion of brain tis-
sues during the subsequent visit 2 weeks after 
their hospital discharge and were treated with 
ventriculoperitoneal shunts to alleviate the 
condition.

In conclusion, the application of lateral ventri-
cle drainage to patients with moderate and 
severe aneurysmal subarachnoid hemorrhage 
could shorten the time for the complete absorp-
tion of a hematocele, enhance the therapeutic 
efficiency, relieve the cognitive impairment, 
and improve the quality of life. However, few 

Table 3. The MoCA scores of two groups before the operations and at 3 months and 6 months after 
the operations (

_
x  ± s, scores)

Group Before operation 3 months after operation 6 months after operation
Control group (13) 23.04±0.56 20.42±1.17 21.10±1.37
Observation group (22) 23.15±0.70 21.63±1.25 22.71±1.60
t 0.482 2.832 3.027
P 0.633 0.008 0.005

Figure 4. Comparison of the MCS and PCS scores in 
the two groups at 3 months after the operations. The 
MCS and PCS scores in SF-36 were (56.17±9.63) and 
(54.04±8.22) in the observation group at 3 months 
after operation, which were a little higher than the 
(54.04±8.52) and (51.84±7.85) in the control group 
(t=0.659, t=0.917, P>0.05). Note: *indicated that 
the difference between the two groups was statisti-
cally significant (P<0.05).

Figure 5. Comparison of the MCS and PCS scores 
in the two groups at 6 months after the opera-
tions. The total average MCS and PCS scores were 
(57.71±8.56) and (55.04±6.57) in the observation 
group at 6 months after the operation, and were a 
little higher than the (55.24±9.11) and (52.61±7.39) 
in the control group (t=0.806, t=1.010, P>0.05). 
Note: *indicated that the difference between the two 
groups was statistically significant (P<0.05).

store, and use knowledge, but it can also decr- 
ease the disease self-management level, incr- 
ease the complication incidence, and reduce 
the living quality. In this study, the SF-36 scores 
were compared between the groups before the 
operations and at 3 months and 6 months after 
the operations. And the results showed that the 
MCS and PCS scores of SF-36 in the observa-
tion group were lower than those of the control 
group at 3 months and 6 months after the oper-
ations, which implied that the patients treated 
with lateral ventricle drainage had better men-
tal health and physical health in comparison 
with those treated with lumbar puncture and 
drainage.

As for complications, the incidences of water 
and electrolyte disturbance were relatively high 
in the two groups, mainly manifesting as hypo-
natremia, which may be caused by cerebral salt 
wasting syndrome and hygroscopic hyponatre-
mia. Besides, the management of body fluid 
volume should be strengthened. The incidence 
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experimental subjects were included in this 
clinical study, which may lead to uncertainty in 
the results. In addition, the long-term postop-
erative clinical effects of the patients in two 
groups were not tracked or analyzed. It is hoped 
that the results of this experiment will be veri-
fied in large sample studies in the future.
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