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Introduction: Intracerebral hemorrhage (ICH) with intraventricular 
hemorrhage (IVH) is a serious condition associated with high morbidity and 
mortality. External ventricular drainage (EVD) is a major tool in the treatment 
of IVH to manage elevated intracranial pressure and may reduce short-term 
mortality.
The aim of this study was to determine the impact of EVD placement in the 
acute phase on mortality and short-term neurologic outcomes in patients with 
spontaneous ICH associated with IVH.
Materials and methods: We conducted a prospective observational study 
including adult patients admitted to Gabriel Toure University Hospital over a 
five year period between January 2019 and December 2023. Demographic, 
clinical and radiographic characteristics of patients were recorded. All patients 
who underwent EVD for primary diagnosis of ICH and radiographic evidence 
of IVH were included. The Graeb score was used to assess the severity of 
IVH. Outcomes were evaluated using the Glasgow Coma Scale (GCS) and the 
modified Rankin score (mRS). Statistical analysis was performed to determine 
independent predictor factors of 30-day mortality using Wilcoxon rank sum test 
and Fisher’s exact test. P value ≤ 0.05 was considered statistically significant.
Results: During the study period, a total of 63 patients were admitted for 
spontaneous ICH and IVH was associated in 24 (38.1%) patients. Among 
them, EVDs were placed in 17 patients. The mean age was 49 years with 
range of 27 to 66 years. There were 11 males and 6 females. The main risk 
factors of stroke were hypertension in 13 patients and diabetes in 7 patients. 
The initial GCS ranged from 5 and 8. Unilateral pupillary dilatation was found 
in 8 patients. The duration of EVD ranged from 1 to 8 days. The short term 
mortality rate was 70.5 % at 30 days. The functional outcomes were poor in 
4 patients with mRS score of 4 and 5. The independent predictor factors for 
30-day mortality were poor GCS (p=0.319), Mydriasis (p=0.245) and poor 
Graeb score (p=0.004).
Conclusion: The placement of EVD in patient with IVH remains controversial. 
Our study reveals the high mortality rate in patients with ICH despite this 
procedure, raising questions about the usefulness of this procedure in our 
setting. Although our study demonstrated a high mortality rate, patients 
with appropriate indications undoubtedly require EVD. Complementary and 
randomized studies are necessary in the future.
Key words: intracerebral hemorrhage; intraventricular hemorrhage; external 
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Introduction
Intraventricular hemorrhage (IVH) accounts for 40% 

of intracerebral hemorrhage (ICH) patients and 10% to 
15% of all strokes. IVH is predictor of high mortality and 
poor outcomes [1, 2, 3]. According to the literature the 
30-day mortality rate can reach 52 %. Half of those deaths 
occur in the first 2 days [4, 5, 6]. ICH with IVH causes 
increased intracranial pressure (ICP). External ventricular 
drainage (EVD) remains a major tool in the treatment of 
IVH to manage ICP and may reduce short-term mortality 
[7, 8, 9]. There is less evidence to guide the management 

of the EVD in the setting of ICH with IVH and its impact on 
outcome remains controversial. The aim of this study was 
to determine the impact of EVD placement in the acute 
phase on mortality and short-term neurologic outcomes 
in patients with spontaneous ICH associated with IVH.

Materials and methods
Study participants
We conducted a prospective observational study 

of adult patients admitted to Gabriel Toure University 
Hospital between January 2019 and December 2023.
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Inclusion criteria
All patients with a primary diagnosis of ICH and 

radiographic evidence of IVH were included.
Exclusion criteria
Patients with aneurysmal subarachnoid hemorrhage 

or ICH related to trauma or underlying lesions were 
excluded as well as patients with Glasgow Coma Scale 
3 (GCS) at presentation and bilateral fixed pupillary 
dilatation.

Group characteristics
Demographic, clinical and radiographic characteristics 

of patients were recorded. Graeb score was used to 
assess the severity of IVH. EVDs are considered in 
patients with GCS ≤ 8. The EVD placement procedure 
was carried out in the operating room in all cases. EVDs 
were placed into the frontal horn of the lateral ventricle 
according to the localization of hematoma in the right 
or left ventricle. Postoperative CT scan was performed 
to confirm intraventricular position of the catheter tip.

Study design
Short-term mortality was recorded and outcomes 

were evaluated using the GCS and the modified Rankin 
score (mRS). 

Statistical analysis
Statistical analysis was performed to determine 

independent predictor factors of 30-day mortality using 

Wilcoxon rank sum test and Fisher’s exact test. P value 
≤ 0.05 was considered statistically significant.

Results
During the study period, a total of 63 patients were 

admitted for spontaneous ICH and IVH was associated 
in 24 (38.1%) patients. Among them, EVDs were placed 
in 17 patients. The mean age was 49 years with range 
of 27 to 66 years. There were 11 males and 6 females. 
The main risk factors of stroke were hypertension in 
13 patients and diabetes in 7 patients. The initial GCS 
was between 5 and 8. Unilateral pupillary dilatation 
was found in 8 patients (Table 1). EVD was placed in 
frontal horn in the lateral ventricle in all cases (Fig. 1, 2) 
and continuous CSF drainage was indicated leading to 
ventricle size and blood clot removal (Fig. 2, 3). The 
duration of EVD was 1 to 8 days. Four (23.5%) patients 
experienced infection as a complication. The short-
term mortality rate was 70.5 % at 30 days including 8 
males and 4 females with a mean age of 53 years. The 
functional outcomes were poor in 4 patients with mRS 
sore of 4 and 5 (Table 2). The independent predictor 
factors for 30-day mortality (Table 3) were poor 
GCS (p=0.319), mydriasis (p=0.245) and poor Graeb        
score (p=0.004).

Table 1. Demographic, clinical and CT scan (Graeb score) characteristics of 17 patients with EVD for IVH

Patients Gender Age (Years) Risk factors Initial GCS Pupillary 
abnormalities Graeb score

1 Female 51 Hypertension 6 Unilateral 
mydriasis 8

2 Male 60 Hypertension 
Diabetes 5 Bilateral 

mydriasis 10

3 Male 27 7 Normal 5

4 Female 49 Diabetes 8 Unilateral 
mydriasis 8

5 Female 38 Hypertension 8 Normal 7

6 Male 66 Hypertension 7 Normal 9

7 Male 54 Hypertension 
Diabetes 8 Normal 9

8 Female 61 Hypertension 
Diabetes 6 Bilateral 

mydriasis 10

9 Male 40 Hypertension 7 Normal 6

10 Male 32 Hypertension 5 Normal 8

11 Male 65 Hypertension 
Diabetes 7 Normal 9

12 Male 63 Hypertension 
Diabetes 8 Normal 6

13 Male 39 Hypertension 7 Normal 9

14 Female 31 7 Normal 4

15 Female 49 Hypertension 5 Normal 6

16 Male 47 Hypertension 8 Unilateral 
mydriasis 9

17 Male 61 Hypertension 
Diabetes 8 Normal 5
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Fig. 1. Preoperative CT scan showing IVH (A), postoperative CT scan showing intraventricular location of the 
catheter tip (B) and photograph of Patient with EVD in-situ ICU (C)

Fig. 2. Preoperative CT scan showing ICH with IVH (A), and postoperative CT scan showing intraventricular 
catheter tip in the ventricle as well as the decrease of ventricle size and hematoma (B)
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Fig. 3. Preoperative CT scan showing IVH (A) and postoperative CT scan showing the complete evacuation of 
IVH after EVD (B) with the burr hole in 3D (C)

Table 2. Mortality and mRS after 6 months in 17 patients with EVD for IVH
Patients Duration of EVD (days) Mortality (day of death) mRS

1 4 4 -

2 1 1 -

3 5 Alive 2

4 8 21 -

5 5 Alive 4

6 4 14 -

7 5 5 -

8 3 3 -

9 8 Alive 4

10 3 3 -

11 6 18 -

12 5 27 -

13 6 6 -

14 6 Alive 4

15 6 6 -

16 4 12 -

17 5 Alive 5

Table 3. Statistical analysis to determine independent predictor factors for short-term mortality
Mortality (30 days)  

Characteristic Statistic Died  
N = 12

Alive  
N = 5

Overall  
N = 17 p-value1

Graeb score Median (Q1 – Q3) 9 (8 – 9) 5 (5 – 6) 8 (6 – 9) 0.004

Gender >0.999

Female n (%) 4 (33) 2 (40) 6 (35)

Male n (%) 8 (67) 3 (60) 11 (65)

Age (years) Median (Q1 – Q3) 53 (48 – 62) 38 (31 – 40) 49 (39 – 61) 0.057

GCS Median (Q1 – Q3) 7 (6 – 8) 7 (7 – 8) 7 (6 – 8) 0.319

Pupillary abnormalities 0.245

Mydriasis n (%) 5 (42) 0 (0) 5 (29)

Normal n (%) 7 (58) 5 (100) 12 (71)
1Wilcoxon rank sum test; Fisher's exact test
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Discussion
IVH occurs in approximately 40 % of all ICH. In this 

condition management of elevated ICP remains the goal 
of treatment. EVD is the procedure of choice for the 
treatment of acute hydrocephalus and increased ICP and 
it is often placed as a life-saving measure. In 1890, Keen 
[10] first described the technique of catheter placement 
in the lateral ventricle and in 1918 Dandy [11] published 
a technique involving anterior and occipital ventricular 
horn punctures. EVD is usually indicated in patients with 
GCS<9. According to the literature, EVD may reduce short-
term mortality by reducing ICP [7, 8, 9]. However, there 
is no evidence that EVD improves functional prognosis. 
There are no consensus criteria for the indication of EVD in 
the management of ICH with IVH. We conducted this study 
using the following criteria: IVH, GCS<9. Patients with a 
GCS score of 3 and bilateral mydriasis were excluded. 
Patient’s sociodemographic characteristics such as age, 
sex, comorbidities and risk factors, as well as clinical 
parameters, including GCS and pupillary abnormalities 
were taken into account for prognosis. The short-term 
mortality rate was 70.6% at 30 days. The independent 
predictor factors of short-term mortality in our study 
were the mydriasis (p=0.319), the poor GCS (p=0.245) 
and the poor Graeb score (p=0.004). The decision to 
place an EVD is multifactorial, including low GCS and the 
amount of blood in the ventricles. Studies have shown 
that early intensive care can decrease mortality and 
improve functional prognosis [12, 13]. Adams et al. [9] 
concluded that EVD decrease ventricular size but did not 
affect the level of consciousness of patients. Shapiro et 
al [14] also concluded that ventriculocisternostomy did 
not improve prognosis. In a meta-analysis including 7 
studies, Nieuwkamp et al. [7] found a slight improvement 
with EVD, while there was no difference in terms of poor 
prognosis between EVD and conservative treatment. 
Staykov et al. [15] reported a mortality of 53% for 
patients with EVD versus 71% in patients without EVD. 
There is no prospective and randomized trial addressing 
the effect of EVD in IVH on clinical outcome. Complications 
of EVD include complete or partial occlusion and infection. 
These complications are associated with poor outcome 
[16]. Infection rate related to EVD was 27.6% in the study 
of Kirmani et al [17]. In our study, the infection rate was 
23.5% despite all EVD placements being performed in 
the operating room. EVD placement using endoscopy 
optimizes catheter position and allows aspiration of the 
blood clot, whereas freehand placement of EVD without 
the use of imaging guidance may be associated with 
misplacement of the catheter tip in the ventricle. In their 
study, Nawabi et al. [18] reported that only 78% of EVDs 
were placed successfully on the first pass without the 
use of imaging guidance. All EVDs were placed freehand 
in our study with accurate placement of the catheter tip 
in the ventricle confirmed by postoperative CT scan. We 
do not have access to intraoperative imaging guidance. 
Nevertheless, freehand placement of EVD is safe as long 
as the intracranial anatomy is not disfigured to a large 
extent, surface measurements are carried out precisely 
and the puncturing is done perpendicularly to the skull 
[19]. According to a meta-analysis including 680 patients, 
neuroendoscopy is more effective than EVD combined with 
intraventricular thrombolysis in terms of both hematoma 
evacuation and prognosis [20]. Neuroendoscopic 
evacuation of IVH improves outcomes compared with 

EVD according to a systematic review with meta-analysis 
by Mezzacappa et al. [21] Haldrup et al. [22] found that 
EVD associated with fibrinolysis promoted hematoma 
clearance and decreased mortality and improved good 
functional outcomes. Furthermore, EVD combined with 
continuous lumbar drainage has been reported to improve 
the prognoses and quality of life in patients with IVH [23]. 
In our study, there was no endoscopy or thrombolysis 
associated with EVD placement.

Our study is limited by the relatively small numbers 
achieved over the period. Additionally, patients were not 
randomized making it difficult to determine whether the 
impact of placing the EVD in our setting was positive 
or negative. Also, being a single institution study, it is 
difficult to generalize the findings.

Conclusion
The placement of EVD in patient with IVH remains 

controversial. Our study reveals the high mortality rate 
in patients with ICH despite this procedure, prompting 
questions about the usefulness of this procedure in 
our setting. Although our study demonstrated a high 
mortality rate, patients with appropriate indications 
undoubtedly require EVD. Complementary and 
randomized studies are necessary in the future.
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