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ABSTRACT 

Aim: This study was carried out with an aim of determining the effectiveness of the therapeutic 

cerebrospinal fluid (CSF) drainage in the reduction of severe headache in patients who had aneurysmal 

subarachnoid hemorrhage (SAH). 
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Methodology: The study was carried out at the Department of Neurology at the Pak Emirates Military 

Hospital, Rawalpindi, through a cross-sectional study. 90 patients aged 18-70 years with non-traumatic 

aneurysmal SAH who present themselves with severe headache (Visual Analog Scale 7 or more) were 

selected using consecutive non-probability sampling. Therapeutic CSF drainage was performed by use of 

either external lumbar drainage or external ventricular drainage to patients. The visual analog scale was 

used to measure the severity of headache at baseline, and 24, 48 and 72 hours of drainage.  

Results: The patients were of mean age of 52.4+10.8 years and 52 (57.8) males and 38 (42.2) females. 

Grade II (24.4) and grade III (22.2) were the most common WFNS grades. Mean baseline VAS score was 

8.6/0.9, which implies severe headache upon presentation. Mean VAS score at 24 hours, 48 hours, and 72 

hours showed a steady improvement in the severity of headache after CSF drainage therapy (mean 6.1 ± 

1.3, 5.2 ± 1.4, and 5.0 ± 1.5). The average decrease in the VAS score at 24 hours, 48 hours and 72 hours 

was 2.5, 3.4 and 3.6 respectively, and statistically significant (p < 0.001). In general, the predetermined 

efficacy outcome (30 percent decrease in VAS score) occurred in 63 (70.0%) patients at the 48 hours 

point. In terms of drainage methods, 56 patients (62.2) were external lumbar drained and 34 (37.8) ones 

were external ventricular drained. Persistent draining was done in 64.4 percent of cases and the average 

volume, which was drained, was 18.7 ± 6.4 mL/day. Regarding safety outcomes, 65 patients (72.2% did 

not get any complications, CSF over-drainage in 7.8, neurological worsening in 6.7, drain related 

infection in 5.6, meningita in 4.4 and rebleeding in 3.3). 

Conclusion: It was found that therapeutic cerebrospinal fluid (CSF) drainage is a safe and efficacious 

intervention that can be applied to the reduction of the severity of headache in patients with aneurysmal 
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subarachnoid hemorrhage, leading to the achievement of crucial changes in the severity of pain and 

overall clinical outcomes. 

Keywords: Subarachnoid hemorrhage, Cerebrospinal fluid drainage, Severe headache, Lumbar 

drainage, External ventricular drainage, Visual Analog Scale, Aneurysmal SAH. 

 

INTRODUCTION 

Subarachnoid hemorrhage (SAH) is a potentially fatal neurological disorder that occurs when blood is 

shed into the subarachnoid space between the arachnoid mater and pia mater that envelops the brain [1]. It 

is about 5-10 % of all stroke cases in the world yet it causes out of proportion high mortality and long-

term disability [2]. Worldwide, 6-9 cases per 100,000 people/year are estimated to experience SAH with 

aneurysmal rupture constituting almost 80-85 % of all spontaneous case of SAH [3]. Although there are 

improvement in diagnostic imaging, neurosurgical treatment, and intensive care treatment, SAH is still 

linked with unfavorable clinical results [4]. The mortality is great, with about 3040 % of the patients 

being killed within the first month, with a large number of the survivors having a high level of 

neurological loss and poor quality of life [5]. 

The sudden emergence of severe headache, which is often characterized by patients as the worst headache 

of life, is one of the most frequent and threatening clinical signs of subarachnoid bleeding [2, 6]. The 

headache is usually of thunderclap type and it reaches its peak in seconds or minutes. It has been shown 

that over 90% of patients with aneurysmal SAH come with a severe headache that can be accompanied by 
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nausea, vomiting, photophobia, neck stiffness and changes of his/her level of consciousness [7]. The 

sudden spillage of blood into the cerebrospinal fluid (CSF) is what happens to cause the headache, as it 

irritates the meninges and arouses pain-sensitive organs in the brain [8]. Also, intracranial pressure (ICP) 

rapidly increases after hemorrhage which also adds a lot of the severity of the headache [2]. 

SAH pathophysiology of headache includes many mechanisms. The inflammatory reactions and chemical 

irritation of the meningeal tissues provoked by the presence of blood in the subarachnoid space causes the 

activation of the nociceptive pathways [9]. More so, the blood and its breakdown products accumulating 

in the CSF disrupt the normal circulation and absorption of the CSF [5]. This may cause an elevated 

intracranial pressure and lead to hydrocephalus. Acute hydrocephalus has an incidence of about 15-30 % 

in patients with SAH and it only worsens the intracranial pressure and the severity of the headache [10]. 

Even after the primary hemorrhage has subsided, persistent meningeal irritation due to hemoglobin 

degradation products and inflammatory mediators can extend the period of headache symptoms [11]. 

SAH is a condition that can be managed effectively by timely diagnosis and treatment of the underlying 

etiology [9], which in most cases involves surgical clipping or endovascular coiling of the ruptured 

aneurysm. Repair of early aneurysms greatly decreases chances of rebleeding one of the deadliest 

complications of SAH [12]. Nevertheless, despite effective treatment of the aneurysm, the patients often 

report severe headaches at the acute stage of the disease [13]. The typical pharmacological treatment used 

in the conventional management of headache in patients of SAH includes acetaminophen, opioids and 

sometimes adjunct medicines [1, 3]. Irrespective of these interventions, a satisfactory level of pain control 
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is still difficult to maintain, especially among patients with high intracranial pressure or dysfunctional 

cerebrospinal fluid circulation [14]. 

Cerebrospinal fluid is very crucial as it helps in the intracranial homeostasis by cushioning the brain, 

eliminating the metabolic waste, and regulating the intracranial pressure [15]. Evidence of blood in the 

CSF in SAH interferes with the normal circulation and absorption routes of the CSF [8]. The clots of 

blood can help to block the arachnoid villi and CSF pathways that can impair the normal flow of CSF and 

increase the intracranial pressure. Moreover, the decomposition of blood items free the inflammatory 

mediators and oxidative products, which may enhance the neurological damage and increase the 

symptoms, including the headache [16]. Thus, interventions that will enable the elimination of blood-

contaminated CSF have a possible positive effect on intracranial pressure and symptoms. 

Cerebral spinal fluid drainage has become a significant treatment in managing hemorrhage that occurred 

in the subarachnoid space [17]. This is done by the process of controlled withdrawal of CSF using both 

external ventricular drainage (EVD) and lumbar drainage (LD) procedures [12]. These interventions are 

also common in neurocritical care units to treat the condition of hydrocephalus, regulate the intracranial 

pressure, and achieve the removal of blood in the subarachnoid space [10]. Therapeutic drainage can be 

used to relieve pressure on pain sensitive structures in the meninges and brain by eliminating CSF, and 

decreasing intracranial pressure, thereby lessening the intensity of headache [4, 5]. Also, the persistent 

CSF drainage can increase the elimination of the products of blood breakdown and inflammatory 

mediators in the subarachnoid space. 
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External ventricular drainage is usually administered to patients with SAH experiencing hydrocephalus or 

a significant rise of intracranial pressure [18]. It requires a catheter to be inserted into the lateral ventricle 

of the brain, after which the intracranial pressure can be monitored and continuously drained. It is 

indicated that around 20 to 40 % of patients with an aneurysmal SAH need ventricular drainage within the 

acute period of their disease condition [19]. Although EVD is safe in managing intracranial pressure, it is 

an intrusive operation subjected to risks of infection, bleeding as well as catheter blockage. It is however 

a vital instrument in the treatment of severely ill SAH patients [14]. 

Lumbar cerebrospinal fluid (CSF) drainage is the method of subarachnoid hemorrhage (SAH) patients 

aimed at enhancing the clearance of the cerebral spinal fluid (CSF) and decreasing the cranial pressure 

[20]. The lumbar subarachnoid space is catheterized to drain the CSF, and it assists to remove the blood in 

the basal cisterns and the spinal subarachnoid space [11]. This enhances the circulation of the CSF, 

diminishes the destructive products of hemoglobin breakdown, and lowers the inflammation of the CSF 

[21]. The process improves the flow of blood and eliminates secondary brain damage that would occur as 

a result of oxidative stress and endothelial dysfunction by eliminating contaminated CSF [22]. It also 

minimizes the risk of complications such as cerebral vasospasm and delayed cerebral ischemia that take 

place in 20 % of patients in the SAH. Moreover, lumbar drainage minimizes meningeal irritation, 

headache severity, and duration which is a frequent occurrence in patients of SAH [16, 17]. Despite its 

use in hydrocephalus and high intracranial pressure, minimal research has been conducted on the role of 

lumbar drainage in severe headache of patients with SAH, which is also a significant indicator of 

recovery and comfort [8 10]. 
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A number of recent studies have investigated the use of CSF drainage procedures in the patients with 

aneurysmal subarachnoid hemorrhage. Zhou et al. [23] examined various methods of drainaging 

cerebrospinal fluid and its relation with chronic hydrocephalus in patients who had aneurysmal 

subarachnoid bleeding. It was found that the nature of CSF drainage method employed in the acute period 

may play a role in the development of the long-term complications especially the development of chronic 

hydrocephalus, and this showed the significance of good CSF management among individuals who 

suffered SAH. In their research, Maciel et al. [24] surveyed healthcare providers from all over the world 

and examined how acute headache in patients with subarachnoid hemorrhage is managed today. These 

findings revealed that there was a great deal of variation in the management of headache between 

institutions and that there was a greater need to have more standardized management strategies to enhance 

the management of pain in patients with SAHs.  

Citerio et al. [25] examined the signs, safety, and feasibility of lumbar cerebral spinal fluid drainage in the 

background of aneurysmal subarachnoid hematorrhage. The authors said that lumbar drainage procedure 

can enhance the CSF flow, and it can increase the ability to remove the subarachnoid blood, but it is 

crucial to select and monitor patients, to prevent the development of complications. Palermo et al. [26] 

carried out the systematic review whose main purpose was to evaluate the efficacy of combined 

ventricular and lumbar CSF drainage in improving cerebrospinal fluid clearance in the event of 

subarachnoid hemorrhage. According to their results, integrated drainage methods can possibly help to 

remove blood products more effectively and, possibly, enhance neurological outcomes. In a case study by 

Chung et al. [27], the authors provided an example of issues associated with cerebrospinal fluid dynamics 

in a child with CSF leak-induced subdural hematoma treated with an epidural blood patch. The report has 
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demonstrated the essence of balancing of CSF pressure and circulation in handling the conditions 

associated with CSF drainage or leakage. 

Considering the possible physiological advantages of CSF drainage and heavy load of headache in 

patients with subarachnoid bleeding, new research on the usefulness of this treatment is justified. 

Knowledge of the ability of therapeutic CSF drainage to positively impact the level of headache could 

assist in informing clinical decision-making and enhancing supportive care in neurocritical care units. 

Thus, the purpose of the current research is to assess the effectiveness of therapeutic cerebrospinal fluid 

drainage in patients with subarachnoid hemorrhage with severe headache to identify whether it could be 

used to enhance the symptoms alleviation and patient outcomes. 

 

MATERIALS AND METHODS 

Study Design 

The research was carried out as a cross-sectional study to determine the effectiveness of therapeutic 

cerebralspinal fluid (CSF) drainage in cases of subarachnoid hemorrhage (SAH) with severe headache.  

Study Setting 

The research was carried out in the Department of Neurology at the Pak Emirates Military Hospital 

(PEMH), Rawalpindi, which is a tertiary care hospital specializing in neurological and neurosurgical 

services. 
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Duration of Study 

The research was conducted in a six-month duration following the consent of the College of Physicians 

and Surgeons Pakistan (CPSP) and the institutional ethical review board. 

Sample Size 

The research population consisted of 90 patients. The single proportion formula was used in calculating 

this sample size and in estimating the efficacy rate of therapeutic CSF drainage by assuming that about 70 

% of the patients would experience at least 30 % reduction in the severity of their headache after 

receiving therapeutic CSF drainage with a 95 % confidence interval and a 10 percent margin of error 

according to the results obtained in past studies. The minimum sample size was estimated as around 101 

patients and considering the drop out rate was 10 % the final sample size was considered to be 90 patients 

to guarantee sufficient statistical power [28]. 

Sampling Technique 

A non-probability consecutive sampling method was employed. The sample size used was 90 patients, all 

the qualified patients who came to the emergency department or neurology department within the study 

period were recruited on a first come first serve basis. 

Selection Criteria 

Inclusion Criteria 
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They were patients with non-traumatic aneurysmal subarachnoid hemorrhage (18-70 years old), 

admission of severe headache (VAS score 7 and above). Patients who experienced therapeutic CSF 

drainage, be it external ventricular drainage (EVD) or external lumbar drainage (ELD) were the only ones 

to be included in the study. 

Exclusion Criteria 

Patients were not included in case they had contraindications to lumbar drainage, such as coagulopathy, 

thrombocytopenia (<50,000/ μL ), compressed basal cisterns on imaging, or active infection. Cases of 

pregnant patients, patients who were incapable of giving consent and patients undergoing other 

interventional trials were also excluded. 

Data collection procedure 

The institutional review board gave the ethical approval and informed consent was given to patients or 

their guardians. They screened eligible patients at admission to confirm that they had SAH and baseline 

severity of headache by use of the Visual Analog Scale (VAS). The patients who received a therapeutic 

CSF drainage were followed, and the severity of headache was reevaluated 24-48 hours of the procedure. 

The main outcome was the average change in VAS score and the percentage of patients who had a 30% 

or higher reduction in the intensity of headaches. The information about WFNS grade, drainage method, 

drainage volume, and the time of intervention were noted as well. Outcomes of safety (e.g. meningitis, 

rebleeding, neurological impairment or other complications) were monitored up to discharge. 

Demographic, clinical, procedural, and outcome data were recorded using a standardized proforma. 
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Data Analysis  

The statistical software of SPSS 27.0 was used to analyze data. Continuous variables were represented as 

mean ± standard deviation or median + interquartile range like age and VAS scores, depending on the 

distribution. Frequencies and percentages of 95 percent intervals represented the categorical variables. 

The paired t-test was to compare pre- and post-drainage VAS scores; otherwise, it was a Wilcoxon 

signed-rank test. The percentage of patients who attained 30 or more reduction in headache was compared 

with the chi-square test. Univariate analysis and then the multivariate logistic regression were conducted 

to determine the predictors of efficacy, and it was adjusted on the factors age, sex, WFNS grade and 

baseline headache severity. The subgroup analyses were also done on WFNS grade and drainage method. 

RESULTS  

Table 1. Baseline demographic and clinical characteristics  

Variable Category Result 

Age (years) — 52.4 ± 10.8 

Sex Male 52 (57.8%) 

Sex Female 38 (42.2%) 

WFNS grade I 16 (17.8%) 

WFNS grade II 22 (24.4%) 

WFNS grade III 20 (22.2%) 

WFNS grade IV 18 (20.0%) 
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WFNS grade V 14 (15.6%) 

Baseline VAS score — 8.6 ± 0.9 

Hypertension Yes 48 (53.3%) 

Diabetes mellitus Yes 19 (21.1%) 

Smoking Yes 27 (30.0%) 

Time from aneurysm securing 

to drainage (days) 

— 3.1 ± 1.4 

A total of 90 patients were included in the study. The mean age was 52.4 ± 10.8 years, indicating a 

predominantly middle‑aged population. Males constituted 52 (57.8%) of participants while females 

accounted for 38 (42.2%). WFNS grade II was most common with 22 (24.4%) patients, followed by grade 

III with 20 (22.2%). Baseline headache severity was high with a mean VAS score of 8.6 ± 0.9. 

Hypertension was present in 48 (53.3%) patients, diabetes in 19 (21.1%), and smoking history in 27 

(30.0%). The mean time from aneurysm securing to drainage was 3.1 ± 1.4 days. 

Table 2. Drainage characteristics and procedural details 

Variable Category Result 

Drainage method External lumbar drainage 

(ELD) 

56 (62.2%) 

Drainage method External ventricular drainage 

(EVD) 

34 (37.8%) 

Type of drainage Continuous 58 (64.4%) 
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Type of drainage Intermittent 32 (35.6%) 

Drainage volume (mL/day) — 18.7 ± 6.4 

Time to intervention after 

SAH (days) 

— 3.8 ± 1.7 

Pressure-guided drainage <15 

cm H2O achieved 

Yes 72 (80.0%) 

Repeat drainage sessions Yes 29 (32.2%) 

Table 2 shows External lumbar drainage was performed in 56 (62.2%) patients while 34 (37.8%) 

underwent external ventricular drainage. Continuous drainage was used in 58 (64.4%) cases compared 

with intermittent drainage in 32 (35.6%). The mean drainage volume was 18.7 ± 6.4 mL/day and the 

intervention occurred at a mean of 3.8 ± 1.7 days after SAH. Pressure‑guided drainage targets were 

achieved in 72 (80.0%) patients. Repeat drainage was required in 29 (32.2%) patients. 

 

Table 3. Headache severity before and after therapeutic CSF drainage (N = 90) 

Time point Mean ± SD Median (IQR) 

Baseline VAS 8.6 ± 0.9 9 (8–9) 

24 hours post-drainage 6.1 ± 1.3 6 (5–7) 

48 hours post-drainage 5.2 ± 1.4 5 (4–6) 

72 hours post-drainage 5.0 ± 1.5 5 (4–6) 
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Table 3 shows mean baseline VAS score 8.6 ± 0.9. After 24 hours the mean score decreased to 6.1 ± 1.3. 

At 48 hours it further decreased to 5.2 ± 1.4 and reached 5.0 ± 1.5 at 72 hours. Median values showed a 

similar downward trend from 9 (8–9) at baseline to 5 (4–6) at 72 hours. These results indicate a 

progressive reduction in headache severity following CSF drainage. 

 

Figure 1: Headache severity Before and After 
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Table 4. Comparison of pre- and post-drainage VAS scores  

Comparison Mean difference 95% CI p-value 

Baseline vs 24-

hour VAS 

2.5 2.1–2.8 <0.001 

Baseline vs 48-

hour VAS 

3.4 3.0–3.8 0.002 

Baseline vs 72-

hour VAS 

3.6 3.1–4.0 0.0001 

Table 4 showed Paired comparison which significant reductions in headache scores at all follow‑up 

points. The mean difference between baseline and 24‑hour VAS was 2.5 points (p<0.001). At 48 hours 

the mean reduction increased to 3.4 points and at 72 hours it reached 3.6 points, both statistically 

significant. These results demonstrate a sustained and clinically meaningful reduction in headache 

severity. 

 

Table 5. Proportion achieving ≥30% reduction in VAS at 48 hours  

Outcome n % 95% CI 

Achieved ≥30% 

reduction 

63 70.0% 59.5–78.8% 
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Did not achieve 

≥30% reduction 

27 30.0% 21.2–40.5% 

 

Table 5 shows VAS score, at 48 hours, 63 of 90 patients (70.0%) achieved the predefined efficacy 

endpoint of ≥30% reduction in VAS score. The remaining 27 patients (30.0%) did not reach this 

threshold. The confidence interval indicates that the majority of patients experienced clinically 

meaningful improvement following CSF drainage. 

Table 6. Association of baseline variables with achievement of ≥30% VAS reduction at 48 hours 

Variable Category Responders n/N 

(%) 

Non-responders 

n/N (%) 

p-value 

Sex Male 38/52 (73.1%) 14/52 (26.9%) 0.47 

 Female 25/38 (65.8%) 13/38 (34.2%)  

Age group 18–40 years 15/19 (78.9%) 4/19 (21.1%) 0.31 

 41–55 years 24/35 (68.6%) 11/35 (31.4%)  

 56–70 years 24/36 (66.7%) 12/36 (33.3%)  

WFNS grade I–II 32/38 (84.2%) 6/38 (15.8%) 0.006 

 III–V 31/52 (59.6%) 21/52 (40.4%)  

Drainage 

method 

ELD 43/56 (76.8%) 13/56 (23.2%) 0.09 

 EVD 20/34 (58.8%) 14/34 (41.2%)  
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Type of drainage Continuous 44/58 (75.9%) 14/58 (24.1%) 0.11 

 Intermittent 19/32 (59.4%) 13/32 (40.6%)  

Table 6 reports the correlation between baseline variables and attaining a 30 percent and above VAS 

improvement at 48 hours. The grades of WFNS (I 2 ) were significantly related to higher response rate, 

where 84.2 percent of the patients with low grades (I 2 ) improved as compared to 59.6 percent of patients 

with higher grades (III V p=0.006). Other variables like sex, age and mode of drain did not have 

significant differences in response to treatment. 

 

Table 7. Univariate logistic regression for predictors of efficacy (≥30% VAS reduction) 

Predictor Crude OR 95% CI p-value 

Age (per year 

increase) 

0.97 0.93–1.01 0.12 

Male sex 1.41 0.58–3.42 0.45 

WFNS grade I–II vs 

III–V 

3.61 1.31–9.92 0.013 

Baseline VAS (per 1-

point increase) 

1.86 1.02–3.38 0.041 

Drainage volume (per 

5 mL increase) 

1.29 1.03–1.62 0.026 

Earlier intervention 1.22 1.01–1.49 0.038 
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(per day earlier) 

ELD vs EVD 2.31 0.94–5.66 0.067 

Continuous vs 

intermittent 

2.15 0.89–5.17 0.089 

Table 7 indicates the findings of the univariate logistic regression of predictors of the efficacy in attaining 

a ≥30% change in the VAS score. It has been analyzed that the lesser WFNS grade (I -II) was one of the 

main factors that enhanced the likelihood of a positive answer (OR 3.61, p=0.013). Additional factors that 

were important predictors were higher baseline VAS score (OR 1.86, p=0.041) and larger drainage 

volume (OR 1.29, p=0.026). Age and sex did not hold any significant predictors. 

 

Table 8. Multivariable logistic regression for predictors of efficacy 

Predictor Adjusted OR 95% CI p-value 

Age 0.98 0.94–1.03 0.39 

Sex (male) 1.28 0.49–3.31 0.61 

WFNS grade I–II vs 

III–V 

3.04 1.07–8.62 0.036 

Baseline VAS 1.71 0.91–3.19 0.091 

Drainage volume (per 

5 mL increase) 

1.24 0.98–1.57 0.071 

Earlier intervention 1.19 0.97–1.46 0.082 
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ELD vs EVD 1.88 0.71–4.98 0.20 

Continuous vs 

intermittent 

1.74 0.66–4.54 0.26 

Table 8 present multivariable logistic regression which shows lower WFNS grade was the only 

statistically significant independent predictor of efficacy of the treatment. Patients with WFNS grade I -II 

were found to be 3.04 times more likely to respond compared to those with grades III -V (95% CI: 

1.078.62, p=0.036). Predictors which were not significant were age (AOR 0.98, p=0.39) and male sex 

(AOR 1.28, p=0.61). The positive trends were similar in baseline VAS score (AOR 1.71, p=0.091), 

drainage volume (AOR 1.24, p=0.071) and earlier intervention (AOR 1.19, p=0.082). On the same note, 

ELD and continuous drainage were found desirable, though their modified relationships were not 

significant. 

Table 9. Subgroup analysis by WFNS grade 

WFNS grade n Baseline 

VAS mean ± 

SD 

48-hour VAS 

mean ± SD 

Mean 

reduction 

Responders n 

(%) 

I 16 8.4 ± 0.7 4.7 ± 1.0 3.7 14 (87.5%) 

II 22 8.5 ± 0.8 4.9 ± 1.1 3.6 18 (81.8%) 

III 20 8.6 ± 0.9 5.3 ± 1.2 3.3 14 (70.0%) 

IV 18 8.8 ± 1.0 5.8 ± 1.3 3.0 10 (55.6%) 

V 14 8.9 ± 1.0 6.3 ± 1.4 2.6 7 (50.0%) 
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A subgroup analysis by WFNS grade is in table 9. Lower WFNS grades (I -II) patients offered the best 

improvement in the severity of headaches, with grade I patients recording an average of 3.7 points (87.5 

percent response rate) and grade II patients the 3.6 point reduction (81.8 percent response rate). Patients 

with a higher level of WFNS (IV and V) experienced less reduction (2.6-3.0 points) and reduced response 

rate (50.0%-55.6%). 

 

Table 10. Subgroup analysis by drainage method and drainage type 

Subgroup n Baseline 

VAS mean ± 

SD 

48-hour VAS 

mean ± SD 

Mean 

reduction 

Responders n 

(%) 

ELD 56 8.6 ± 0.9 5.0 ± 1.3 3.6 43 (76.8%) 

EVD 34 8.7 ± 0.9 5.6 ± 1.5 3.1 20 (58.8%) 

Continuous 

drainage 

58 8.6 ± 0.9 5.0 ± 1.3 3.6 44 (75.9%) 

Intermittent 

drainage 

32 8.7 ± 1.0 5.6 ± 1.5 3.1 19 (59.4%) 

 

Table 10 presents external lumbar drainage patients recorded better improvement as compared to external 

ventricular drainage. The mean VAS of the ELD group reduced to 5.0 +/-1.3 with a mean score of 3.6, 

and 43 of 56 (76.8%) patients answered. Comparatively, EVD group had a mean of 3.1, and 20 out of 34 
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(58.8%) patients responded. The same tendency applied to the drainage type: continuous drainage 

decreased mean VAS by 8.6 ± 0.9 to 5.0 ± 1.3 with the response rate of 75.9 %, and intermittent type by 

3.1 points with response rate of 59.4 percent. These results indicate that ELD and continuous drainage 

could offer superior headache to EVD and intermittent drainage. 

Table 11. Safety outcomes and complications  

Complication n % 

Meningitis 4 4.4% 

Rebleeding 3 3.3% 

Neurological worsening 6 6.7% 

Local drain-related infection 5 5.6% 

CSF over-drainage symptoms 7 7.8% 

No complication 65 72.2% 

Table 11 presents most patients (65; 72.2%) did not experience complications. The most common 

complication was CSF over‑drainage symptoms (7.8%). Neurological worsening occurred in 6.7% and 

drain‑related infection in 5.6%. Meningitis and rebleeding were relatively uncommon. Overall the 

procedure demonstrated an acceptable safety profile. 

Table 12. Overall efficacy and discharge outcomes 

Outcome n % 

Effective response (≥30% 

reduction) 

63 70.0% 
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No effective response 27 30.0% 

Discharged with 

improvement 

68 75.6% 

Residual symptoms 15 16.7% 

In‑hospital mortality 7 7.8% 

Table 12 shows 63 patients (70.0%) were able to reduce their headaches effectively. During discharge, 68 

(75.6%) patients had improved and 15 (16.7%) still had symptoms. The in-hospital mortality rate was 7 

(7.8%) patients and this represents the degree of severity of an aneurysmal SAH and not the drainage 

procedure. 
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Figure 2: Efficacy and Discharge Outcome 
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DISCUSSION 

The current research was focused on assessing the effectiveness of therapeutic cerebralspinal fluid (CSF) 

drainage in patients with aneurysmal subarachnoid hemorrhage (SAH) with the manifestation of intense 

headache. The results indicated that the CSF drainage was linked with the significant reduction of the 

severity of headache. In this research the average level of Visual Analog Scale (VAS) score was 8.6 with 

a standard deviation of 0.9 which means that the patient presented with severe headache. The VAS mean 

score at 24 hours, 48 hours and 72 hours, respectively, reduced to 6.1, 5.2 and 5.0, respectively, with a 

gradual reduction in the intensity of headaches, following therapeutic CSF drainage. Statistical 

comparison between the two groups revealed a significant improvement in all the follow-up periods (p < 

0.001). Moreover, 63/90 patients (70%) reached the predetermined goal of 30% or more improvement in 

the severity of headaches, and it is seen that therapeutic CBF drainage represented a clinically significant 

improvement in symptoms in most of the patients. The findings are likely to indicate that de-

contaminations of blood-laden CSF and the decrease of intracranial pressure may play a major role in 

alleviating headaches in patients with SAH. 

The current demographic data were identical to the trends in previous studies regarding aneurysmal SAH. 

The average age of the patients was 52.4/10.8 years and the male gender was 57.8 percent of the research 

group. A number of patients had hypertension of 53.3% with 30% having a smoking history. The same 

results were described by a study conducted by Sanicola et al., [29] who noted that hypertension and 

smoking are some of the key risk factors that cause the rupture of an aneurysm and SAH. Similarly, 
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Jonathan et al. also indicated that spontaneous SAH is most prevalent among middle-aged people having 

vascular risk factors, which confirms the demographic pattern in the current study. 

The severity of headache that was reduced in this research is also in accordance with the findings made in 

various past studies. Wolf et al. [30] applied a randomized clinical trial to assess lumbar CSF drainage in 

patients with aneurysmal SAH and found that CSF drainage was of great significance in enhancing the 

circulation of CSF and the clearance of subarachnoid blood. Their research established better clinical 

results and decrease in intracranial pressure in the patients receiving lumbar drainage, which confirms the 

decrease in headache severity reported in the current study. 

On the same note, Lee et al. [31] conducted systematic review and meta-analysis on the effectiveness of 

lumbar CSF drainage in aneurysmal SAH. They found that CSF drainage positively affected the clinical 

outcome and minimized the complications like delayed cerebral ischemia and hydrocephalus. The authors 

found that lumbar drainage improves the CSF clearance and an improvement in intracranial dynamics, 

which could also help relieve symptoms such as reduction of a headache. 

Headache is considered to be one of the most frequent and disabling symptoms of SAH. Sorrentino et al. 

[32] also stated that chronic headache following aneurysmal SAH develops as a result of meningeal 

irritation and inflammation, as well as the occurrence of the products of blood breakdown in the CSF. The 

authors underlined that the CSF circulation must be enhanced with the help of the therapies in order to 

suppress the inflammatory mediators and achieve the relief of the symptoms of the headache. This 

interpretation justifies the dramatic reduction of the VAS scores in the current study after a therapeutic 

CSF drainage. 
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In a different study conducted by Fruh et al., [33] the relationship between CSF drainage and intracranial 

pressure maxima in patients with SAH was studied. They also found out that the controlled CSF drainage 

significantly lowered the changes in intracranial pressure and enhanced intracranial dynamics in the acute 

stage of the disease. Because such elevation of intracranial pressure is a key factor in the severity of 

headache, such results once again confirm the positive impact of CSF drainage as is witnessed in the 

current study. 

Past studies have also indicated the role of CSF drainage in complications prevention of a SAH. In the 

study, Wu et al. [34] studied aneurysmal SAH patients with intraventricular hemorrhage and determined 

that, CSF drainage was able to enhance the circulation of CSF within the body and that it significantly 

decreased the risk of chronic hydrocephalus. CSF drainage served the purpose of restoring the normal 

pathways of CSF flow by assisting in the removal of blood products in the ventricular system and 

subarachnoid space. 

On the same note, Yamanaka et al. [35] tested the preventive value of intermittent CSF drainage against 

secondary hydrocephalus after aneurysmal SAH. Their analysis showed that early CSF drainage had great 

effect on the occurrence of chronic hydrocephalus and neurological outcome. The results demonstrate the 

significance of early CSF care to enhance the outcomes of patients with SAH. 

In a different study, Barner et al. [22] determined the effects of early CSF drainage on early brain injury 

after aneurysmal SAH. The researchers indicated that early drainage in patients has resulted into better 

intracranial pressure control and less severity of early brain injury. The results inform the idea that early 
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CSF drainage can aid in stabilizing intracranial dynamics and positively affect the consequences of 

clinical care. 

Zanatay et al. [17] examined the impact of lumbar CSF drainage on such clinical outcomes as infection, 

rebleeding, vasospasm, cerebral infarction, hydrocephalus, and mortality among patients with a ruptured 

aneurysm of the SAH. Their research showed that lumbar drainage produced a considerable decrease in 

the rate of complications and neurological recovery. These results also confirm the therapeutic effect of 

CSF drainage in the treatment of SAH.. 

A study by Ma [20] comparing drainage methods which also shown positive results. A potential 

observational trial involving the lumbar CSF drainage versus external ventricular drainage found no 

significant difference between them, but both interventions helped to decrease intracranial pressure and 

better neurological outcome. Nevertheless, lumbar drainage was related to the more effective clearance of 

subarachnoid blood that could be a contributor to the improved symptomatic relief. 

The previous literature has also assessed the pain management strategies used in SAH. The authors of the 

research by Bui et al. [8] investigated the severity of headache after opioid use is administered to patients 

with aneurysmal SAH and indicated that pharmacological treatment does not always succeed in relieving 

pain. The authors have opined that treatment plans must deal with underlying pathophysiological 

processes including the elevation of intracranial pressure and obstruction of CP. These results are useful 

in the application of therapeutic CSF drainage as an adjunctive measure to enhance the level of headache 

control. 
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The results of the current study are in line with the past studies showing that therapeutic CSF drainage 

enhances intracranial dynamics and helps in the provision of symptomatic relief to those individuals with 

aneurysmal SAH. The large decrease in VAS scores, high rate of patients attaining clinically significant 

improvement, and the reasonable safety profile in this study argue the place of drainage of CSF as a 

sensitive adjunctive therapy in the management of severe headache in SAH patients. 

Although these were some meaningful findings, the study had a number of limitations. It was carried out 

at one tertiary care center that has a relatively small sample, thus limiting the ability to generalize the 

results. Moreover, the cross-sectional study did not allow long-term follow-up patients in order to assess 

chronic headache or delayed neurological consequences. The future studies should incorporate 

multicenter prospective studies with long follow-ups to assess again on the long term outcome of 

therapeutic CSF drainage and safety and the best time of administering therapeutic CSF in patients with 

subarachnoid hemorrhage. 

 

CONCLUSION 

This clinical trial found out that therapeutic cerebrospinal fluid (CSF) drainage is a viable treatment 

method in alleviating severe headache in patients with aneurysmal subarachnoid hemorrhage (SAH). 

These results proved that the CSF drainage helped the severity of headaches considerably and gave the 

patients relief of the symptoms in the majority of cases. The procedure allowed to improve the dynamics 

in the intracranial environment and enhance the comfort of patients by contributing to the elimination of 

blood-tinged CSF and decreasing the intracranial pressure. Moreover, the safety profile of the 
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intervention was acceptable and the number of complications was relatively small. These findings 

underscore the possibility of CSF drainage as a significant supportive therapy measure in the management 

of SAH-related headache and could lead to higher overall clinical results in patients with this condition. 
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