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Abstract

Objective: To explore the effect of Cerebrospinal Fluid (CSF) drainage on hypertensive cerebral hemorrhage after minimally 
invasive puncture drainage.

Methods: 87 patients with hypertensive cerebral hemorrhage from January 2019 to December 2022 were retrospectively 
analyzed. The patients were divided into observation group and control group according to whether the cerebrospinal fluid was 
drained through the drainage tube of hematoma cavity. The hematoma clearance rate of 24 hours, 72 hours, KPS score of 1 month, 
KPS score of 6 months, KPS score of 12 months, intracranial infection rate, rebleeding rate during hospitalization and mortality rate 
of 12 months after operation were compared between the two groups.

Results: The clearance rate of hematoma 72 hours after operation and the KPS score of 1 month in the observation group were 
significantly higher than those in the control group (P<0.01).

Conclusion: Drainage of cerebrospinal fluid through hematoma cavity after minimally invasive puncture and drainage for 
hypertensive cerebral hemorrhage is beneficial to the removal of hematoma and the early functional recovery, but it cannot improve 
the long-term prognosis of patients.
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Introduction
Hypertensive Intracerebral Hemorrhage (HICH) refers to sud-

den hemmorrhage in the brain parenchyma of the basal ganglia, 
thalamus, lobe, cerebellum, and brainstem in patients with a histo-
ry of hypertension, mostly caused by the rupture of lesions in cere-
bral arterioles. The disability rate and mortality rate are extremely 
high, seriously endangering the life and life of patients. There are 
many surgical treatment options for intracerebral hemmorrhage,  

 
mainly including craniotomy microscope-assisted hematoma re 
moval, minimally invasive neuroendoscopic hematoma removal, 
and hematoma puncture external drainage [1]; compared with tra-
ditional craniotomy, which is highly invasive and risky, minimally 
invasive puncture drainage is simple and less invasive; preopera-
tive CT body surface positioning simple puncture is widely used in 
primary hospitals, and has a positive effect on postoperative func-
tional recovery [2]. There are many factors affecting the prognosis 
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of hematoma puncture. We found that in the hypertensive intrace-
rebral hemorrhage hematoma puncture without breaking into the 
ventricle, cerebrospinal fluid drainage through the hematoma cavi-
ty drainage tube often occurs without penetrating the ventricle; but 
there are few studies on the postoperative effects of cerebrospinal 
fluid drainage on intracerebral hemorrhage. This project provides 
evidence support for postoperative recovery estimates by studying 
the effects of cerebrospinal fluid drainage on the prognosis of min-
imally invasive hematoma puncture for hypertensive intracerebral 
hemorrhage.

Data and Methods
87 patients with hypertensive intracerebral hemorrhage, in-

cluding 67 males and 20 females; age 26-79 years, average age 
(51.13±13.31) years; GCS score 13-15 points 36 cases, 9-12 points 

31 cases, 3-8 points 20 cases; left 48 cases, right 39 cases; he-
matoma located in the thalamus 6 cases, basal ganglia region 59 
cases, 22 cases of the lobe; hematoma volume 20-60ml, average 
(34.18±7.82) ml;42 cases of surgery under general anesthesia, 45 
cases of local anesthesia; using domestic drainage tube 30 cases, 
imported drainage tube 57 cases. According to whether cerebro-
spinal fluid through the hematoma cavity drainage tube drainage 
patients were divided into cerebrospinal fluid drainage group and 
cerebrospinal fluid without drainage group, including 35 cases 
of cerebrospinal fluid drainage group, 52 cases of non-drainage 
group.The two groups of patients with gender, age, cerebral hem-
orrhage site, bleeding volume, anesthesia methods, drainage tube 
model comparison, there was no statistically significant difference 
(P>0.05, Table 1).

Table 1: Demographic and baseline characteristics of patients. 

  Observation Group Control Group P

Sex (Men/Female) 26/9 41/11 0.336

Age (Years) 52.92±13.12 49.88±13.41 0.858

GCS 13-15 11 25  

12-Sep 13 18 0.679

8-Mar 11 9  

ICH Location Thalamus 3 3  

Basal Ganglia Region 25 34 0.239

Lobar 7 15  

Hematoma Volume (ml ) 33.60±8.16 34.58±7.64 0.955

Anesthesia (General /Local) 19/16 23/29 0.796

Drainage Tube (Domestic/ Imported) 12/23 18/34 0.95

Inclusion Criteria

1.	 According to the history, clinical manifestations and CT 
imaging results diagnosed as hypertensive intracerebral hemor-
rhage

2.	 Cerebral hernia did not form, brainstem function was not 
involved.

3.	 Minimally invasive hematoma puncture drainage treat-
ment.

4.	 The first onset, the onset time from the operation ≤24h.

5.	 Complete clinical data.

Exclusion Criteria

1.	 Conservative treatment of hypertensive intracerebral 
hemorrhage.

2.	 Treatment of recurrent intracerebral hemorrhage.

3.	 Cerebral hematoma burst into the ventricle.

4.	 Brainstem hemorrhage, cerebellar hemorrhage.

5.	 Serious bleeding tendency, history of malignant tumors.

6.	 Have lung, liver, kidney and other important organs seri-
ous disease.

Midway Exit Criteria 

Surgery Irrelevant Serious Complications: post-traumatic hem-
orrhage; follow-up missing.

The Evaluation Criteria

preoperative cranial CT confirmed that the brain hematoma did 
not break into the ventricle, no subarachnoid hemorrhage; intra-
operative or postoperative cerebrospinal fluid through the hema-
toma drainage tube outflow, drainage tube liquid level fluctuations, 
drainage volume is significantly more than the hematoma volume; 
postoperative cranial CT confirmed that the hematoma did not 
break into the ventricle, the drainage tube did not break into the 
ventricle.

Treatment Methods

All surgical patients were within 24 hours after the onset of the 
disease. After the patient was admitted to the hospital, preoperative 
CT positioning, with the largest layer of the hematoma center as the 
puncture direction, to the point of the nearest point from the center 
of the hematoma puncture; operation room hematoma puncture 
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drainage: general anesthesia or local anesthesia, puncture point 
skull cone drilling, avoid important vascular nerve, functional area, 
cone open dura mater after using disposable brain puncture casing 
along the CT puncture direction puncture to the hematoma, exit the 
needle core, uniform, carefully suction hematoma 1/2-2/3, connect 
the drainage bag; drainage tube using domestic (Shandong Zheng-
da medical disposable external craniocerebral drainage device) 
F10 tube or French Sofiosa (cerebrospinal fluid shunt and its com-
ponents) DE-304 tube. The residual hematoma cavity was injected 
with urokinase (Peking University Huake Huatai Pharmaceutical, 
China National Drug Approval Number H37020115) 100,000 U+ 
normal saline, and the drainage tube was clamped for 2h before be-
ing opened again for drainage. The drainage tube was opened again 
after repeated washing for many days until the hematoma disap-
peared obviously (about 1-2 times/d), postoperative symptomatic 
support, early guidance for rehabilitation exercise, etc.

Observation Indicators
Primary Observation Index

KPS score 1 month after operation. Secondary observation 
index: hematoma clearance rate 24 hours after operation (preop-
erative hematoma volume - postoperative hematoma volume)/
preoperative hematoma volume x 100%, which was calculated by 

the Tada formula by comparing preoperative and postoperative CT 
images; hematoma clearance rate 72 hours after operation, KPS 
score 1 month after operation, KPS score 6 months after opera-
tion, KPS score 12 months after operation, intracranial infection 
rate, rebleeding rate during hospitalization and mortality within 12 
months after operation.

Statistical Analysis
SPSS 25.0 statistical software was used to process the data. The 

enumeration data were expressed in terms of cases (%) and the 
comparison between groups was conducted by X2 test; the mea-
surement data were expressed in terms of mean ± standard devi-
ation (x±s) and the comparison between groups was conducted by 
t test. P<0.05 indicated that the difference was statistically signifi-
cant.

Results
I.	 There was no significant difference in hematoma clear-

ance rate 24 hours after operation between the cerebrospinal flu-
id drainage group and the control group (P>0.05). The hematoma 
clearance rate of the cerebrospinal fluid drainage group was sig-
nificantly higher than that of the control group 72h after operation, 
with statistically significant difference (P<0.05) (Table 2).

Table 2: Hematoma Clearance Rate.

  Hematoma Clearance Rate 24 Hours Hematoma Clearance Rate 72 Hours

Cbservation Group 45.00%±6.64% 77.29%±6.57%

 Control Group 42.02%±9.86% 70.48%±18.21%

P 0.122 0.037

II.	 There was no statistically significant difference in postop-
erative intracranial infection rate and rebleeding rate during hospi-

talization between the cerebrospinal fluid drainage group and the 
control group (P>0.05) (Table 3).

Table 3: Complication.

  Intracranial Infection Rate Rebleeding Rate

Observation Group 0/35 0/35

Control Group 0/52 3/52

P 1 0.27

III.	 The KPS score 1 month after operation in the cerebrospi-
nal fluid drainage group was significantly higher than that in the 
control group, with statistically significant difference (P<0.05); 
there was no statistically significant difference in KPS score 6 

months after operation, KPS score 12 months after operation, 
and mortality within 12 months after operation between the two 
groups (P>0.05) (Table 4).

Table 4: KPS Score and mortality after operation. 

 KPS Score at 1 Months KPS Score at 6 Months KPS Score at 12 Months Mortality Within 12 
Months

Observation Group 57.71±7.70 66.57±14.13 64.00±30.51 6/35

Control Group 50.77±7.63 64.23±15.26 66.73±25.72 4/52

P 0 0.472 0.654 0.533
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Discussion
There are many factors affecting the early recovery after min-

imally invasive puncture treatment of hypertensive intracerebral 
hemorrhage. At present, the relevant studies [3] mainly include 
age, preoperative blood glucose value, preoperative GCS score, 
intraventricular hemorrhage, secondary surgery and surgical in-
fection. There are few studies on the factors of cerebrospinal fluid 
drainage through the drainage tube of the hematoma cavity. It is 
found in clinical practice that cerebrospinal fluid drainage along the 
drainage tube of the hematoma cavity can relieve intracranial pres-
sure, prolong hematoma organization, keep the drainage tube un-
obstructed, and promote hematoma drainage as soon as possible; 
however, at the same time of cerebrospinal fluid drainage, hema-
toma can return to the subarachnoid space and ventricle through 
cerebrospinal fluid, affecting the circulation of cerebrospinal fluid, 
which is not conducive to postoperative recovery.

The neurological dysfunction caused by hypertensive intrace-
rebral hemorrhage is related to hematoma compression and he-
matoma decomposition products. Removing hematoma as soon 
as possible can effectively reduce postoperative reperfusion inju-
ry and complications, which is considered an important factor af-
fecting the prognosis [4]. Jordan, et al. [5]. also proposed that early 
surgical treatment can significantly improve the prognosis of pa-
tients with intracerebral hemorrhage. Therefore, in this study, min-
imally invasive hematoma puncture surgery was performed within 
24hours after the onset of hypertensive intracerebral hemorrhage. 
This study showed that there was no significant difference in the 
hematoma clearance rate between the two groups 24 hours after 
the operation, which was considered to be related to the intraop-
erative hematoma aspiration volume. Although the migration of 
intraoperative hematoma puncture center was uncontrollable, the 
intraoperative hematoma aspiration volume was about 1/2-2/3 of 
the total amount under the condition of no significant difference in 
the material of the drainage tube, which basically achieved the goal. 
Moreover, the drainage of cerebrospinal fluid through the drainage 
tube of the hematoma cavity mostly occurred 24hours after punc-
ture and after urokinase washing in the drainage tube, resulting in 
little difference in the hematoma clearance rate 24hours after sur-
gery. The hematoma clearance rate 72hours after surgery in the ce-
rebrospinal fluid drainage group was significantly higher than that 
in the non-cerebrospinal fluid drainage group, which may be relat-
ed to the patency of the drainage tube and the adequate response of 
urokinase to the hematoma through the cerebrospinal fluid.

Postoperative rebleeding after hypertensive intracerebral hem-
orrhage is the most serious complication after surgery, and the 
main influencing factors [6] include the time from onset to surgery 
≤6h, abnormal coagulation function, uncontrolled hypertension, 
diabetes, and other factors. In this study, there was no significant 
difference in the rebleeding rate during hospitalization between 
the cerebrospinal fluid drainage group and the non-drainage group; 
there was a certain relationship between the hypertensive intrace-
rebral hemorrhage patients without cerebral hernia included in 

this study, the intracranial pressure was in the compensatory range, 
and the hypertension was stable. The intracranial infection rate af-
ter minimally invasive puncture of hypertensive intracerebral hem-
orrhage was lower than that after craniotomy, about 6.73% [7]; the 
relevant factors include preoperative GCS score, drainage tube in-
dwelling time, whether there was subcutaneous hydrops, postoper-
ative hypoproteinemia, and hyperglycemia. In this study, there was 
no significant difference in the postoperative intracranial infection 
rate between the two groups; it may be related to the short drain-
age tube indwelling time and early extubation.

Hypertension intracerebral hemorrhage has high mortality 
and disability rate after surgery, and slow recovery of neurologi-
cal dysfunction; Zhao Jizong, et al. [8]. showed that the mortality 
and disability rate after hematoma puncture surgery were signifi-
cantly lower than those after craniotomy hematoma removal sur-
gery; the main risk factors are preoperative GCS≤8, postoperative 
complications, and thalamic hemorrhage. Some studies [9] have 
shown that during the process of hematoma removal in intracere-
bral hemorrhage surgery, although rapid removal of hematoma can 
relieve intracranial pressure as soon as possible, it is easy to cause 
local inflammatory reactions caused by cerebral vascular reperfu-
sion, which affects the efficacy. The sustained and slow drainage 
of hematoma in minimally invasive hematoma puncture surgery 
is conducive to reducing the risk of reperfusion injury [10]. In this 
study, the KPS score of the cerebrospinal fluid drainage group was 
significantly higher than that of the non-drainage group at 1 month 
after surgery; there was no significant difference in the KPS score 
at 6 and 12 months after surgery. Considering that early postopera-
tive recovery is related to the relatively rapid removal of hematoma 
after cerebrospinal fluid drainage, and long-term recovery is relat-
ed to preoperative GCS score, bleeding volume, and bleeding site. 
The shortcomings are short follow-up time, and long-term efficacy 
needs to be further evaluated. In summary, the drainage of cerebro-
spinal fluid through the drainage tube of the hematoma cavity after 
minimally invasive hematoma puncture drainage for hypertensive 
intracerebral hemorrhage is conducive to the removal of cerebral 
hematoma, and promotes early postoperative functional recovery, 
but cannot improve the long-term prognosis of patients.
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