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Abstract 
Aim: The aim of the present study was to evaluate the effectiveness of lumbar cerebrospinal fluid drainage 
(LCSFD) for prevention of cerebral vasospasm and its sequelae. 
Methods: This was a prospective, randomized control trial conducted at Department of Neurosurgery for 12 
months . Patients of aneurysmal SAH (Hunt and Hess Grade II–IV) and 50 patients met the inclusion criteria 
and were randomly allocated to one of the two groups – thirty patients in Group I and thirty patients in Group II. 
Results: There were 25 patients in each group. Both groups were matched with respect to age, sex, GCS on 
admission, and SAH grade at admission. Clinical evidence of vasospasm and rising TCD velocities suggestive 
of vasospasm developed in 28% (7/25) patients in LCSFD group compared to 64% (16/25) patients in non-
LCSFD group and this difference was found statistically significant (P = 0.01). Although more number of 
patients in Group II developed hemiparesis was more due to vasospasm compared to Group I, this difference 
was not found to be statistically significant. The patient outcome as quantified by GOS at the time of discharge 
was better in LCSFD group (median GOS = 4) as compared to non-LCSFD group (median GOS = 3) and this 
difference was found to be statistically significant (P = 0.01). Median GOS at 1- and 3-month follow-up was 5 
in Group I compared to 4 in Group II and this difference was statistically significant (P = 0.04). 
Conclusion: This study has demonstrated the efficacy of LCSFD to significantly reduce clinical vasospasm and 
vasospasm‑related cerebral infarction in patients with aneurysmal SAH, thereby contributing to a better 
outcome. Lumbar CSF drainage is believed to decrease cerebral vasospasm by promoting circulation of CSF 
and clearance of blood from the subarachnoid spaces. 
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Introduction 

Subarachnoid hemorrhage from the rupture of an 
intracranial aneurysm is a type of stroke leading to 
death or permanent disability in most affected 
patients. [1,2] For decades, cerebral vasospasm 
triggered by the amount of blood in the basal 
cisterns was regarded as causal for delayed cerebral 
ischemia. [3] Approximately70%of patients with 
subarachnoid hemorrhage develop vasospasm; up 
to 40% experience secondary infarction, part of 
these without vasospasm. Treatment of vasospasm 
in the large cerebral arteries did not improve 
mortality or functional outcome. [4,5] Prophylaxis 
with the calcium channel blocker nimodipine does 

not affect the cerebral vasculature but lessens poor 
outcome by one-third. [6] 

It is common standard to occlude the culprit 
aneurysm by surgical clipping or endovascular 
coiling within 24 to 48 hours after hemorrhage, 
with coiling being preferred if both methods are 
equally feasible. [7] Efforts to remove the blood in 
the basal cisterns as the causative agent for 
vasospasm by surgery, cisternal, or external 
ventricular drainage showed mixed results. [8-10] 
In retrospective studies, prophylactic lumbar 
drainage of cerebrospinal fluid was associated with 
favorable  outcome. [11,12] A plausible mechanism 
of action is increased removal of blood and its 
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degradation products using gravity. However, the 
prospective Lumbar Drainage in Subarachnoid 
Haemorrhage (LUMAS) trial randomizing 210 
patients was unable to confirm a benefit of lumbar 
drains. [13] In hindsight, it recruited less severely 
affected patients with lower risk of adverse 
outcomes and may thus have been underpowered to 
detect a significant effect. 

Subsequently, external ventricular drainage (EVD) 
and CSF lumbar drainage are both considered 
helpful in reducing vasospasm; alongside the 
primary purpose of CSF diversion in management 
of acute hydrocephalus following a SAH. These 
both indirectly help to clear blood clots in basal 
cisterns and accelerate the renewal of CSF. Recent 
study has shown that blood and CSF acidosis are 
the most troubling complication in a SAH through 
a cascade of pathophysiology changes. By 
promoting CSF renewal, EVD or lumbar drainage 
can renormalize acid-neutral CSF. [14] This 
explains the rationale behind these practices. 
Although the risk of infection in both procedures is 
equal, CSF lumbar drainage has lower risk of intra-
cerebral hemorrhage and faster blood clot 
clearance. [15] Moreover, Klimo et al [16] revealed 
a significant reduction of incidence of vasospasm 
after aSAH with CSF lumbar drainage group 
compared to EVD group. 

The aim of the present study was to evaluate the 
effectiveness of lumbar cerebrospinal fluid 
drainage (LCSFD) for prevention of cerebral 
vasospasm and its sequelae. 

Materials and Methods 

This was a prospective, randomized control trial 
conducted at department of neurosurgery, Govt. 
T.D. Medical College & Hospital, Alappuzha, 
Kerala, India for 12 months . Patients of 
aneurysmal SAH (Hunt and Hess Grade II–IV) and 
50 patients met the inclusion criteria and were 
randomly allocated to one of the two groups – 
thirty patients in Group I and thirty patients in 
Group II. 

• Group I: Underwent placement of Lumbar 
CSF drain 

• Group II: Lumbar CSF drain was not placed. 

Inclusion Criteria 

1. All patients with aneurysmal SAH Hunt and 
Hess 

2. Grade II–IV with ictus within 10 days before 
admission. 

Exclusion Criteria 

1. Evidence of raised intracranial pressure in the 
perioperative period contradicting placement 
of lumbar intrathecal drains. 

2. Nonoperated patients where the aneurysm is 
not secured. 

3. 3. Intracranial   mass   lesions, e.g.,   
hematoma,   cerebral edema, brain shift, etc. 

4. Meningitis contradicting placement of 
intrathecal drains 

5. Patients with Hunt and Hess Grade I and V 
SAH 

6. Patients undergoing coiling. 

Clinical management 

All patients were assigned a Hunt and Hess grade 
at the time of admission according to neurological 
parameters. The patients were also assigned a 
Fisher’s grade based upon thickness of 
subarachnoid clot on computed tomography (CT) 
scan of head. At admission, all patients were 
resuscitated and stabilized. The patients with poor 
neurological status with poor respiratory effort 
were intubated. With the exception of CSF 
drainage, all patients received treatment according 
to a consistent protocol. This included early 
surgical occlusion of the ruptured aneurysm (within 
3 days following admission). The LCSFD was 
placed at the time of induction before craniotomy 
and was kept in place for next 72 h post procedure. 

Patients in whom lumbar drain was placed were 
given antibiotics as per the protocol (Cefoperazone 
+ sulbactam 1 gm 12 hourly, netilmicin 300 mg 
OD, Metrogyl 500 mg iv 8 hourly). Prophylactic 
3H therapy was given depending on the clinical 
situation, administration of nimodipine, daily 
transcranial Doppler (TCD) ultrasonography 
examinations, rigorous monitoring, correction of 
electrolyte and blood gas abnormalities and 
management of hydrocephalus were carried out 
accordingly in both the groups. 

Vasospasm was diagnosed using the criteria 
defined in the tirilazad trials:[17,18] 

1. Deficits such as confusion, disorientation, 
drowsiness, or focal motor deficit during post 
hemorrhage days 4–14. 

2. Negative findings on CT scans obtained to rule 
out other causes of neurological deterioration 
such as hemorrhage, cerebral edema, or 
hydrocephalus. 

3. No other identifiable cause of neurological 
deterioration such as hyponatremia (Na <132 
mEq/L), hypoxia, drug toxicity, infection, or 
seizures 

4. Evidence of vasospasm on serial TCD 
examinations. 

Cerebral infarction caused by vasospasm was 
diagnosed if either a delayed ischemic deficit 
became sustained beyond the risk period of 
cerebral vasospasm or if imaging studies revealed a 
region of cerebral infarction in a vascular territory 
consistent with the patient’s vasospasm. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Batra et al.                                International Journal of Current Pharmaceutical Review and Research  

25   

Lumbar cerebrospinal fluid drainage methods 

In all patients randomized under the LCSFD group, 
closed system lumbar CSF drain was typically 
placed in the operating room at the time of surgery 
through L3– L4 intervertebral space after induction 
and was clamped. Before the dural opening, lumbar 
drain was opened up to release CSF and to 
facilitate brain relaxation. LCSFD was continued 
for next 72 h. The CSF bag was typically kept at 
the level of head to avoid over drainage of CSF. 

Outcome Measures 

There were four primary outcome measures in this 
study: 

1. Clinically evident vasospasm 
2. Vasospasm-related cerebral infarction 
3. Condition of the patient at the time of 

discharge 
4. Glasgow outcome score (GOS) score at 1- and 

3-month follow-up. 
5. Secondary outcome measures included 

duration of stay in Intensive Care Unit and 
overall hospital stay. 

Results

Table 1: Demographic profile of the two groups 
Parameters analyzed Lumbar CSF 

drainage group 
Non‑Lumbar CSF 
drainage group 

P 

Number of patients 25 25 - 
Age in years (mean±SD) 
Range 
Sex (male:female) 

46.4±10.4 
30-70 
10:15 

45.5±11.3 
18-75 
12:13 

0.78 
 
0.82 

GCS on admission (minimum-
maximum) Mean 

 
13.87±0.36 (12-15) 

 
15.05±0.65 (12-15) 

 
0.25 

Median Comorbid illness (%) 
HTN 

14 (12-15) 
15 (60) 

14 (12-15) 
12 (48) 

0.45 

DM 1 (4) 1 (4)  
Bronchial asthma 0 1 (4)  
CAD 1 (4) 0  
Valvular heart disease SAH grade (%) 
II 

0 
9 (36) 

1 (3.3) 
13 (52) 

 
0.55 

III 12 (48) 9 (36)  
IV 

Aneurysmal bleed (%) ACom 
4 (16) 
14 (56) 

3 (12) 
14 (56) 

 
0.75 

DACA 1 (4) 3 (12)  
MCA 5 (20) 2 (8)  
PCom 0 1 (4)  
ICA 4 (16) 4 (16)  
AICA 1 (4) 1 (4)  

There were 25 patients in each group. Both groups were matched with respect to age, sex, GCS on admission, 
and SAH grade at admission. 

Table 2: Summarizing the results in two groups 
Parameters analyzed Lumbar CSF 

drainage group (%) 
Non‑Lumbar CSF 
drainage group (%) 

P 

Clinical effect of vasospasm 7/25 16 (64) 0.01 
Focal neurological deficit Hemiparesis 5/25 9 (36) 0.17 
Quadriparesis 0 1 (4) 1 
Monoparesis 0 1 (4) 1 
Paraparesis 0 1 (4) 1 
TCD effect of vasospasm 8/25 (32) 16 (64) 0.01 
Radiological effect of vasospasm (vasospasm- 
related cerebral infarction) 

5/25 (20) 14/25 (56) 0.00
7 

Perioperative complications Meningitis 4/25 (16) 2 (8) 0.42 
Pneumonia 3/25 (12) 3 (12) 1 
UTI 0 1 (3.3) 1 
Septicemia 1/30 (3.3) 2/25 (8) 1 
Dyselectrolytemia 2/30 (6.7) 2/25 (8) 1 
Hypoxia 0 0 - 
Development of extradural/ subdural 1/25 (4) 0 0.5 
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hemorrhage/ effusion requiring evacuation 
Development of hydrocephalus 2/25 (8) 2/25 (8) 1 
Mortality 2/28 (8) 2/25 (8) 1 

Clinical evidence of vasospasm and rising TCD velocities suggestive of vasospasm developed in 28% (7/25) 
patients in LCSFD group compared to 64% (16/25) patients in non-LCSFD group and this difference was found 
statistically significant (P = 0.01). Although more number of patients in Group II developed hemiparesis was 
more due to vasospasm compared to Group I, this difference was not found to be statistically significant. 

Table 3: Summarizing the outcome between the two groups 
Parameters analyzed Lumbar CSF 

drainage group (%) 
Non‑Lumbar CSF 
drainage group (%) 

P 

GCS at the time of discharge (range)  
Mean 

13.87±0.27  
(14-15) 

14.46±1.43  
(9-15) 

 
0.11 

Median GOS at the time of discharge  
Mean 

15 (14-15) 
3.85±1.02 (1-5) 

15 (9-15) 
3.32±0.80 (1-5) 

 
0.01 

Median 4 (1-5) 3 (1-5)  
Median duration of ICU stay in days (range) 7.5 (3-20) 8 (3-14) 0.91 
Median duration of hospital stay in days (range) 12 (7-31) 12 (6-45) 0.74 
GOS at 1 month follow-up Mean 4.6±1.07 (1-5) 3.90±0.93 (1-5) 0.04 
Median GOS at 3 months follow-up 
Mean 

5 (1-5) 
4.4±(1-5) 

4 (1-5) 
3.86±0.93 (1-5) 

0.04 

Median 5 (1-5) 4 (1-5)  
 
The patient outcome as quantified by GOS at the 
time of discharge was better in LCSFD group 
(median GOS = 4) as compared to non-LCSFD 
group (median GOS = 3) and this difference was 
found to be statistically significant (P = 0.01). 
Median GOS at 1- and 3-month follow-up was 5 in 
Group I compared to 4 in Group II and this 
difference was statistically significant (P = 0.04). 

Discussion 

Many treatment modalities have emerged over the 
years to prevent cerebral vasospasm. Foremost 
among these modalities was the introduction of 
triple‑H (3H) therapy in the early 1980s. [19,20] 
Nimodipine, which was introduced for widespread 
clinical use in 1985, reduced the overall percentage 
of patients with severe vasospasm from 30% to 
20%; however, it does not seem to decrease the 
incidence of vasospasm identified on angiography. 
[21-23] 

There were 25 patients in each group. Both groups 
were matched with respect to age, sex, GCS on 
admission, and SAH grade at admission. Clinical 
evidence of vasospasm and rising TCD velocities 
suggestive of vasospasm developed in 28% (7/25) 
patients in LCSFD group compared to 64% (16/25) 
patients in non-LCSFD group and this difference 
was found statistically significant (P = 0.01). 
Although more number of patients in Group II 
developed hemiparesis was more due to vasospasm 
compared to Group I, this difference was not found 
to be statistically significant. The patient outcome 
as quantified by GOS at the time of discharge was 
better in LCSFD group (median GOS = 4) as 
compared to non-LCSFD group (median GOS = 3) 
and this difference was found to be statistically 

significant (P = 0.01). Median GOS at 1- and 3-
month follow-up was 5 in Group I compared to 4 in 
Group II and this difference was statistically 
significant (P = 0.04). There are numerous clinical 
studies which revealed that early surgical removal 
of blood clots and irrigation of subarachnoid spaces 
may reduce the risk of cerebral vasospasm [24-26] 
however, the clinical results have not been 
satisfactory because it is very difficult to remove 
the clot completely in the acute stage after SAH 
and may even be hazardous. [27,28] It has also 
been well documented that the amount of 
subarachnoid clot is closely related to the incidence 
and severity of vasospasm. [26,27] In his original 
article published in 1980, Fisher had shown that the 
amount of blood within the basal cisterns on a CT 
scan correlated with the development of 
angiographic vasospasm. When the subarachnoid 
blood was not detected or <1 mm thick (Fisher 
Grade I, II), severe vasospasm was rare (1 of 18 
cases). In Fisher Grade III, severe spasm followed 
almost invariably (23 of 24 cases). [29] This was 
confirmed by subsequent studies. [30,31] More 
recently, it was found that the relative risk for 
symptomatic vasospasm was 5.1 for patients with 
Fisher Grade III SAH (95% confidence interval, 
2.0–13.1; P = 0.008). [32] Experimental studies in 
which a primate model was used showed that clot 
removal within 48 h of SAH prevented vasospasm. 

Klimo et al [27] in a prospective nonrandomized 
trial involving 167 patients concluded that the 
LCSFD was superior to ventricular CSF drainage 
in the management of vasospasm. Symptomatic 
vasospasm occurred in 17% and 51% of patients 
with and without LCSFD, respectively, indicating 
that external clearance of spasmogenic substances 
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reduces vasospasm in patients with thick SAH. 
Shunting of CSF through a lumbar drain conferred 
a statistically significant advantage with respect to 
marked reduction in the risk of clinically evident 
vasospasm and its sequelae, shortening of hospital 
stay, and improvement in outcome. In comparison 
with ventricular CSF drainage, LCSFD is more safe 
without being a direct cause of brain parenchymal 
damages such as intracranial hemorrhage. 

Conclusion 

This study, which followed a prospective and 
randomized controlled design, has provided 
evidence of the effectiveness of LCSFD in 
dramatically decreasing clinical vasospasm and 
vasospasm-related cerebral infarction in individuals 
diagnosed with aneurysmal subarachnoid 
haemorrhage (SAH). As a result, this intervention 
has the potential to improve patient outcomes. The 
current understanding suggests that lumbar 
cerebrospinal fluid (CSF) drainage can potentially 
reduce cerebral vasospasm by facilitating the 
circulation of CSF and the removal of blood from 
the subarachnoid spaces. The LCSFD is potentially 
correlated with the occurrence of meningitis. 
Patients who undergo LCSFD require proper care 
and the administration of suitable antibiotics in 
order to prevent the occurrence of infection. 
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