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Abstract: Objective: To explore the treatment and experience of intracranial infection after ventricular hemorrhage is treated with external
ventricular drainage. Methods: A total of 30 patients with intracranial infection were enrolled in our hospital from August 2011 to September 2016. The
patients were treated with intravenous, lumbar drainage, intrathecal injection and treatment for all patients. Before and after the clinical indicators,
cerebrospinal fluid traits were observed and compared. Results: The mean extubation time was 6.43 days (s = 1.12) for all patients. At the end of treatment
all the symptoms of infection in patients disappeared, no deaths. After treatment, body temperature, intracranial pressure, cerebrospinal fluid white blood
cell count, protein content was significantly lower than before treatment, and chloride and sugar indicators were significantly higher than before treatment,
P <0.05. Conclusion: Intracranial drainage after intraventricular hemorrhage is effective in the treatment of intracranial infection, intravenous
administration, combined treatment of lumbar pond drainage and intrathecal antibiotics, and the prognosis is good and worthy of clinical promotion.
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hospital after their ventricular hemorrhage was treated with

Introduction

external ventricular drainage during August 2011 to September

Ventricular hemorrhage is a common acute severe

2016 were studied. The proportion of male and female was 16:

hemorrhagic cerebrovascular disease. The mortality of patients

14, aging from 42 to 76 years old, and the average age was

can reach more than 50%. Common causes include vascular

55.79 years old(s=4.38);

malformation, hypertension and cerebral ventricle obstruction

15 days, and the average time was 9.85 days (s=1.24). Specific

which can cause increase of intracranial pressure and form

symptoms included 71 cases of hypertensive cerebral

cerebral hernia, and ultimately result in ventricular hemorrhage.

hemorrhage and breaking into ventricle and 9 cases of primary

In the clinic treatment, the external ventricular drainage is

intraventricular hemorrhage; the bleeding parts included 23

usually adopted to treat patients’ symptom of bleeding. The

cases of unilateral hemorrhage and 57 cases of bilateral

longer the drainage time is, the easier the intracranial infection

hemorrhage. There was no significant difference in the

[1]

is to get; researches show that

after the ventricular

the catheter drainage time was 6 to

baseline information of the two groups after independent

hemorrhage is treated with the external ventricular drainage,

sample detection comparison (P>0.05), and thus the two

the intracranial infection rate is 8%~40%, which has serious

groups were comparable.

effect on the prognosis of patients. Therefore, effective

Diagnostic criteria for intracranial infection[2]: ①After

treatment measures are of great significance for improvement

operation, the fever is continued and accompanied with severe

of the patients’ prognosis. Based on the above background, the

headache; the body temperature is more than 38.5℃ ; the

treatment measures for the treatment of external ventricular

duration of fever is more than 7 days; ②there is obvious

drainage, ventricular hemorrhage or intracranial infection are

meningeal irritation syndrome; ③white blood cell count in

discussed, and it is hoped that it can provide reference for

blood routine examination is more than 150×106/L; ④ the

clinical practice.

pressure of cerebrospinal fluid and protein content increase,
and the number of cells with turbid appearance increases; the

1. Information and Methods
1.1 General Information
30 patients with intracranial infection selected in our

cells are mainly white blood cells with polymorphic nucleus;
the chloride and sugar index decrease.
1.2 Method
After the patients were admitted into the hospital,

Received: 2017-07-12
Author: Zhu Jizi, Luohe Central Hospital in Henan Province, First Affiliated Hospital of Luohe Medical College.

Aussie-Sino Studies

132

Issue 3, 2015

unilateral or bilateral external ventricular drainage was adopted

decrease of half or 100ml the next day; 5 mL of cerebrospinal

according to the results of the skull CT examination; the

fluid is collected for test every day until the drainage is less

ventricular drainage tube with a 4mm diameter was adopted in

than 100 mL; when the body temperature, cerebrospinal fluid

the

indication, CT and blood picture are normal, the intrathecal

operation;

all

patients’

operations

were

finished

successfully.

drug administration is stopped and the tube is pulled out; the

After diagnosis of intracranial infection, vancomycin
needle

(Xinchang

Pharmaceutical

Factory

of

intravenous drug is administered for 3 days.

Zhejiang

1.3 Observational Index

Pharmaceutical Co., Ltd., SFDA No. : H20033366, 20,000

After 15 days of continuous observation, the clinical

U/time, Bid) is used for veins, and the patient’s head drainage

indexes and cerebrospinal fluid traits were compared before

tube is removed and the continuous lumbar cisterna drainage is

and after treatment.

adopted; the lumbar puncture is inserted into the silicone

1.4 Statistical Analysis

rubber drainage tube through the guide needle between the 4th

The data are statistically analyzed by SPSS19.0. The
), and have a t-test.

and 5th gap of the lumbar spine, and connected with the

measurement data are expressed as (

extracranial drainage device (the main components include a

Refer to P≤0.05 for the determination standard with statistical

signal interrupter, a flow regulating switch, an air filter, a

difference between statistical values

effusion bag and a cranial pressure regulating bottle, provided

2. Results

by WeiHai Weichuang Medical Device Co., Ltd.). When the
cranial pressure regulating bottle is hung on the head of the

In all patients, the tube extraction time of 17 cases was

bed, if a frequent blockage occurs during drainage, the

less than 5 days; the tube extraction time of 9 cases was 6 to 9

treatment effect cannot be achieved after re-opening or

days, and the the tube extraction time of 4 cases was more than

continuous puncture for 14 days, the extraction of the tube is

10 days; the average extraction time was 6.43 days (s=1.12).

taken into account, and the tube should be placed between the

At the end of the treatment, all patients’ infection symptoms

2nd and 3rd gap of lumbar vertebra for drainage. Adjust the

disappeared and there was no case of death.

flow rate according to the patient’s specific condition, usually

The body temperature, intracranial pressure, white blood

with 2~8 drops/min and 4~16mL/h as the criterion. 10 mg of

cell count in cerebrospinal fluid and protein content after the

gentamicin needle (Hubei Qianjiang Pharmaceutical Co., Ltd.,

treatment were significantly lower than those before treatment,

SFDA No. : H42020771) and 10 mL normal saline are injected

and the chloride and sugar index was significantly higher than

daily according to the condition of the lumbar cistern drainage

that before treatment (P<0.05), as shown in table 1.

tube, and the drainage is opened after 2 hours of clipping; the
drainage is gradually reduced after the patients recover with a
Table.1 Comparison of clinical indications and cerebrospinal fluid traits before and after treatment (

Time quantum
Before
treatment
After treatment

; n=30)

Body temperature

Intracranial

White blood cell

Protein content

Chloride

（℃）

pressure（ mmHg）

count（ ×106/L）

（ mg/L）

（ mmol/L）

38.50±0.02

35.24±1.96

150.34±5.68

1034.25±12.53

109.34±2.12

0.76±0.24

37.42±0.04

12.03±1.37

80.96±5.32

272.92±12.79

123.51±2.09

3.25±0.35

132.272

53.161

48.830

232.896

26.071

32.137

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

t
P

3. Discussion

Sugar（ mmol/L）

drainage are as follows: ①the cerebral hemorrhage disease
itself can cause the patients staying in stringent state, and the

Although the intracranial pressure can be rapidly

decrease of organism immunity leads to the infection; ②the

decreased and the obstruction status of the ventricular system

defense function of the ventricular system is relatively weak;

can be relieved through external ventricular drainage, the

there isn’t any phagocyte in the cerebrospinal fluid; after the

drainage after the operation can lead to the increase of

pathogen invades into the ventricular chamber due to a lack of

incidence rate of intracranial infection; the research of Zheng

alexin and IgM, the infection is more likely to occur, and the

shows that the incidence rate of intracranial infection

control is difficult; ③ long-term placement and multiple

after the external ventricular drainage is 8.9 times higher than

injections of urokinase into the brain chamber increase the risk

that without the external ventricular drainage. The factors that

of infection; ④ the cerebrospinal fluid in the process of

result in the intracranial infection after the external ventricular

replacing the drainage bag can flow backwards, thereby
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count, improve symptoms of intracranial infection, but also

In this study, the intracranial infection is treated with the

recover the absorption metabolic mechanism of cerebrospinal

combining therapy of intravenous injection, lumbar cistern

fluid, promote the production of new cerebrospinal fluid, and

drainage combined with intrathecal injection antibiotics; the

rapidly reduce irritation of inflammatory mediators to

experience is as follows: ① The pathogenic bacteria of

meninges. In addition, the continuous drainage can reduce the

intracranial infection after the external ventricular drainage is

visible component of blood, the arachnoid adhesion caused by

mainly gram positive bacteria; for the choice of the

the aggregation of inflammatory substances and the stenosis of

intravenous antibiotics, if the bacterial culture of the

the midbrain aqueduct, reduce the intracranial pressure, avoid

cerebrospinal fluid is positive, the antibiotics with good

the backflow and infection of cerebrospinal fluid and facilitate

bacterial inactivation effect that is is easy to pass through the

the prognosis of the patient.

blood brain barrier can be selected according to the result of
the drug sensitivity of patients; but considering the antibiotic
resistance of the bacteria, the antibiotics can be adjusted after
the treatment for a period of time according to the results of
bacterial culture. In this study, vancomycin is recommended;

In conclusion, if intracranial infection occurs after the
treatment of ventricular hemorrhage by external ventricular
drainage, the combining therapy of intravenous injection,
lumbar cistern drainage combined with intrathecal injection

drug resistance is not detected in all cases during the

antibiotics is adopted, which can achieve remarkable effect; the

continuous

prognosis of the patient is good, and it is worthy of clinical

treatment;

the

vancomycin

belongs

to

glycopeptides antibiotics, can penetrate the blood brain barrier

popularization.

better, and can play a significant role in G+ bacteria infection.
② In the circulation course of the antibiotics successfully

--------------------------------------------------------------------

entering into the absorption mechanism of the cerebrospinal
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