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Abstract
Background: There is growing evidence that the incidence of Postdural Puncture 
Headache (PDPH) after Lumber Puncture (LP) with the smaller, non-cutting needle is 
less. Nevertheless, larger, cutting needles are still widely used for this procedure in 
Bangladesh. The aim of this study was to compare the incidence and severity of 
PDPH between 22 G standard needle and 25 G atraumatic needle for diagnostic LP 
in patients with neurological symptoms.

Methods and materials: This single-blind, randomized, controlled trial was carried 
out in Department of Neurology, Chittagong Medical College Hospital, during 
February 2017 to January 2018. One hundred consecutive patients admitted in 
Neurology ward fulfilled the set inclusion and exclusion criteria were enrolled in the 
study and randomly divided into two equal groups: Group A (LP was done with 22 G 
standard needle) and Group B (LP was done with 25 G atraumatic needle). The 
incidence and severity of PDPH was interviewed on day 5 following LP. 

Results: Effective sample size was 99 (50 in Group A and 49 in Group B) as one 
patient was dropped out. Both groups were similar in terms of baseline socio-
demographic and clinical characteristics. LP was successful in first attempt in 25 
(50%) and 28 (57.8%) patients in Group A and Group B respectively. Incidence of 
PDPH was significantly higher in Group A than Group B. Severity of PDPH was also 
significantly higher in Group A than in Group B with regards to presence of 
moderate degree of PDPH. Analgesics use was significantly less in Group B in 
comparison to Group A. Absolute adjusted risk of mild to moderate PDPH with 25G 
atraumatic needles was reduced by 3.74 times (95% CI: 1.22-11.44) compared to 22 
G standard needle. 

Conclusion: 25 G atraumatic needles significantly reduced the incidence and 
severity of PDPH as compared to 22G standard needle. So, using 25 G atraumatic 
needle would be beneficial for diagnostic LP procedure.
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INTRODUCTION
Lumbar puncture (LP) is a technique to sample Cerebrospinal Fluid (CSF) as a win-
dow into brain pathology. The procedure involves introducing a needle into the sub-
arachnoid space of the lumbar sac, at a level safely below the spinal cord1. Despite 
modern neuroimaging techniques, LP remains an important diagnostic tool2.  Post-
dural Puncture Headache (PDPH) is one of the most common complications of LP 
occurring within 5 days of the procedure2. PDPH is characteristically located over 
frontal and occipital region radiating to the neck and shoulder, aggravated by upright 
posture and relieved by lying down. It might be associated with nausea, vomiting, 
tinnitus, vertigo, dizziness, paresthesia of scalp, limb pain, visual disturbances, cra-
nial nerve palsies etc. Symptoms usually start within 48 hours in 66% cases and 
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within 3 days in more than 90% cases3,4. Although PDPH is 
usually self limiting and non fatal, its postural nature prevents 
the patients from performing routine activities. It prolongs hos-
pital stay and cost as well. These patients require additional 
psychological support and therapeutic measures. These justified 
the search for preventive measures that decrease incidence of 
PDPH3.

Various preventive measures has been tried to reduce the 
incidence of PDPH. Reducing the size of the spinal needle has 
made direct impact on PDPH. The incidence is 2-12% with a 
26G Quincke needle, ~40% with a 22G needle, up to 25% with 
a 25G needle and < 2% with a 29G needle or smaller ones5-9. 
But failure of the affect with 29G or smaller needles is quite 
common due to technical difficulties8. Although proven to 
reduce the occurrence of PDPH, the usage of small, non-cutting 
needles is still not widespread in neurology departments10. In a 
UK survey, a cutting needle was used in over 70% of neurology 
units, and only two of 48 units reported using a gauge smaller 
than 22 G11. In a US survey, the use of non-cutting needles was 
even lower, as only 2% of the responding neurologists reported 
that they routinely used this type of needle12. In Bangladesh the 
scenario is not different. 25 G atraumatic needle is not used 
commonly for diagnostic LP in neurology ward. The reasons 
given for the continued use of larger cutting needles vary from 
economical and practical concerns to a lack of up-to-date 
knowledge 10-12.
There is scarcity of data regarding comparison of 25 gauge 
atraumatic needle as opposed to a 22 gauge standard needle for 
diagnostic LP in our country. In this context, this study was 
conducted to compare the incidence and severity of PDPH fol-
lowing diagnostic LP done with 25 gauge atraumatic needle 
and 22 gauge standard needle. 

MATERIALS AND METHODS
This randomized controlled trial was conducted in the Neurolo-
gy Department of Chittagong Medical College Hospital, Chat-
togram, Bangladesh, from February 2017 to January 2018. One 
hundred consecutive admitted patients, age’s ≥18 years and 
needed elective diagnostic LP was included in the study. Un-
conscious patient (GCS < 8) with a history of chronic headache 
requiring analgesics, known or suspected cases of idiopathic in-
tracranial hypertension, patients with features of raised intracra-
nial pressure, patients having hemorrhagic disorder, localized 
skin infection, pathological localized deformity in lumbar re-
gion were excluded. After consenting, the patients were 
randomized to lumbar puncture with either a 22 G standard 
needle (Quincke) or 25 G atraumatic needle (Pencil-point). 
Randomization was done by a computer generated code stored 
in opaque envelopes that were serially numbered and sealed.
A single trained neurologist performed all LP procedures with 
the patient in the left lateral position and patients were blinded 
of the type of needle used for the procedure. However, because 
the different needles have different structures, the physician 
knew which needle was used and could not be blinded to the 
needle. All patients rested in bed for at least four hours after the 
procedure, and fluid intake was encouraged.  

The patients’ age, sex, body mass index, and presumptive diag-
noses were recorded. During the procedure the operators docu-
mented the number of attempts, the time involved with each, 
and opening and closing pressure, the volume of cerebrospinal 
fluid removed, and the volume of local anaesthetic used. 
Five day after LP, the patients were reassessed directly (For ad-
mitted patients) or over telephone (Discharged patients). The 
incidence of PDHP was recorded and their severity graded as 
mild, moderate, or severe. Data regarding associated symptoms 
puncture site pain, treatment history and hospital readmission 
were also recorded. 
Continuous variables were reported either as mean ± Standard 
Deviation (SD) or median (Range) and categorical variables 
were reported as frequency (Percentage). Baseline characteris-
tics were compared by either Student’s t-test or Mann-Whitney 
U test whichever was applicable for continuous data or the Chi-
square test or Fisher’s exact test for categorical data. For PDPH 
the relative risk, absolute risk reduction, relative risk reduction, 
and numbers needed to treat for benefit, with 95% confidence 
intervals were calculated. Logistic regression analysis was per-
formed to determine the independent association between nee-
dle types PDHP. Statistical significance was defined as p < 0.05 
and confidence interval was set at 95% level. The data were an-
alyzed for significance with SPSS version 23.

The study protocol was approved by the Ethical Review 
Committee of Chittagong Medical College, and written 
informed consent was obtained from all patients. 

RESULTS
One hundred patients were initially enrolled and randomized in 
the study. Out of 100 patients 99 completed the study. All LP 
indications were neurological (Peripheral neuropathy, demyli-
nating disease, Tubercular meningitis, Acute Transverse Myeli-
tits and Neurosyphilis). Age, sex, BMI, pulse, blood pressure, 
GCS, number of attempts and CSF volume collected were not 
significantly different between the two groups (Table I). Tech-
nical variables related to LP procedure were parallel cutting ax-
is of the needles, reinsertion of stylet, number of attempts need-
ed for successful LP, change of needle, use of local anesthetics 
and failure of LP. Reinsertion of stylet was done in every cases 
and parallel cutting axis of needle was used for 22 G standard 
Group but not applicable for 25 G atraumatic Group. There 
were no failed LPs (Not shown in Table). 

Table I : Baseline characteristics of patients. 

Parameters 	 Needle type for LP	 p value 
	 22 G standard 	 25 G atraumatic 
	 (n=50)	 (n=49)	

Age (Years)	 37.90 (±14.90)	 37.49 (±18.26)	 0.903†

Male 	 31 (62.0)	 27 (55.1)	 0.489*

Weight (Kg)	 56.26 (±10.19)	 54.43 (±8.01)	 0.437†

Height (meter)	 1.61 (±0.07)	 1.59 (±0.07)	 0.130†

BMI in (Kg/m2)	 21.69 (±3.41)	 21.49 (±2.93)	 0.086†

Pulse (/Minute)	 82.08 (±9.09)	 79.63 (±6.67)	 0.130†

SBP (mmHg)	 123.30 (±13.84)	 118.27 (±11.44)	 0.052†

DBP (mmHg)	 77.20 (±7.23)	 75.61 (±7.54)	 0.287†

Glasgow coma scale	 14.58 (±1.11)	 14.86 (±0.87)	 0.169†

Volume of CSF drawn (ml)	 2 (1.5-2.5)	 2 (1.5-2.5)	 0.430‡

No. of LP attempts	 1.5 (1-3)	 1 (1-3)	 0.341‡



          Factors	 PDPH	 Relative risk for PDPH, RR (95% CI for RR)
	 	 n, (%)	 Crude  RR	 p value 	 Adjusted RR	 p value

Age 	 <50 years	 18 (24.0)	 Reference	 0.104	 Reference	 0.248
	 ≥50 years	 3 (12.7)	 2.25 (0.84-5.99)	 	 1.5 (0.78-4.85)	

Sex 	 Male 	 9 (11.5)	 Reference	 	 Reference	 0.465
	 Female 	 12 (29.5)	 2.21 (0.59-8.28)	 0.239	 2.01 (0.57-6.48)	

BMI	 <20 Kg/m2	 17 (23.6)	 Reference	 	 Reference	 0.483
	 ≥20 Kg/m2	 4 (15.4)	 1.67 (0.51-5.52)	 0.397	 1.01 (0.21-5.35)	

Attempts 	1 attempt	 12 (22.6)	 Reference	 	 Reference	 0.719
	 >1 attempt	 9 (19.6)	 1.20 (0.45-3.18)	 0.709	 1.10 (0.56-4.32)	

Needle	 25 G	 6 (12.2)	 Reference	 0.031	 Reference	 0.021
type	 22 G	 15 (30.0)	 3.07 (1.08-8.75)	 	 3.47 (1.22-11.44)	

RR: Relative Risk, CI: Confidence Interval.

DISCUSSION
Despite the presence of accumulated evidence regarding the 
beneficial role of small-bore needles compared to larger diame-
ter cutting needles in diagnostic LP, in our setting larger-bore 
needles (22G standard needle) are still being used for this pur-
pose. It was probably due to shortage of local evidence regard-
ing the utility of small bore needle. This trial was conducted to 
compare the incidence and severity of PDPH following diag-
nostic LP done either by 22 G standard or 25 G atraumatic nee-
dle. The current study confirmed a reduced incidence of mild to 
moderate PDPH with 25 G atraumatic needles compared to 
22G standard needles in a typical group of neurological pa-
tients. Our result is similar to Strupp et al Engedal et al and Lavi 
et al who were able to confirm the findings that using a smaller, 
non-cutting needle significantly reduces the risk of PDPH after 
adjusting for potential confounders (Age, sex, BMI)13-15. Histo-
logical studies have shown that the atraumatic needles cause a 
smaller dural defect, which theoretically should lead to a lower 
incidence of PLPH10. Our study clearly supports this view.
Regarding the severity of PDPH, all of the events were either 
mild or moderate degree in severity in the current study. In 22 
G standard needle group frequency of mild and moderate de-
gree of PDPH was 6% and 24% respectively compared to 
10.28% and 2% in 25G atraumatic needle group. Thomas et al 

find the proportion of mild, moderate and severe PDPH in 
atraumatic needle were 14.28%, 14.28% and 14.28% respec-
tively and in standard needle group the corresponding values 
were 10.20%, 16.66% and 37.5% respectively16. In our study 
no patients in either group had severe type of PDPH. This could 
be due to small sample size and experience of operator as sin-
gle operator allowed in this study in contrast to seven operators 
allowed in above study16.
Thomas et al reported a slightly higher rate of multiple attempts 
or failure to perform the procedure when using the atraumatic 
needle. However, this was not a significant finding, but was 
consistent with the subjective assessment that the operators 
found the non-cutting needle more difficult to use16. Of particu-
lar interest, the use of an introducer cannula was left to the op-
erator’s discretion in this study, whereas in our study it was ob-
ligatory16. In the present study, there is higher rate of multiple 
attempts to perform the procedure when using standard needle. 
Engedal et al showed same type of reports17. Multiple attempts 
were performed among those having BMI >25 kg/m2. Birnbach 
et al showed same type of result. Interestingly, the need for 
multiple attempts did not increase the risk of PDPH in the pres-
ent study12. Engedal et al also showed multiple attempts did not 
increase the risk of PDPH14. This is consistent with the patho-
genesis of the disease, such that only a successful attempt, pen-
etrating the dura, is capable of inducing PDPH.  In addition, ac-
counting for the fact that in vitro investigation has confirmed 
that both smaller needle size and a non-cutting design reduce 
CSF leakage, these observations seriously question the classic 
notion, that the risk of PDPH is somehow dependent on the 
skill or the experience of the operator14.
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Data are presented either as mean (±SD) frequency (Percent-
age) or median (Range) as appropriate. BMI: Body Mass Index, 
SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure. 
*Not significant by Chi-square test: †: Not significant by inde-
pendent sample t test. ‡Not significant by Mann Whitney U test.

Incidence of PDPH was 15 (30%) and 6 (12.2%) respectively in 
22 G standard Group and 25 G atraumatic Group and it was 
significant statistically (p=0.031). This gave an absolute risk re-
duction of 17.76% and 59.2% relative risk reduction for PDPH 
when 22 G standard needle was used comrade to 25 G atrau-
matic needle. Puncture site pain was similar in both groups. 
Though mild degree of PDPH was similar in both groups, mod-
erate PDPH was significantly higher in 22 G standard Group 
rhan 25 G atraumatic Group (24% versus 2.0%; p=0.001). 

Table II : Characteristics of PDPH and puncture site pain. 

Data are presented as frequency (Percentage), †: Significant by 
Chi-square test, ††:Significant by Fischer Exact test,*:Not sig-
nificant by Fischer Exact test.

Binary logistic regression (Unadjusted and adjusted) analysis 
were conducted to determine the factors associated with PDPH. 
It revealed that, only needle type came out as the only inde-
pendent factor associated with PDPH. Patients who were tap-
ped with 22G were 3.47 times higher likely to develop PDPH 
than those who were tapped with 25G. 

Table III : Crude and adjusted association between PDPH and 
other risk factors of PDPH.

Parameters 	 Needle type for LP	 	 p value 
	 	 22 G standard (n=50)	25 G atraumatic (n=49)	

Incidence of PDPH	 15 (30)	 6 (12.2)	 0.031†

Severity of PDPH	 	 	
	 Mild PDPH	 3 (6.0)	 5 (10.3)	 0.443*
	 Moderate PDPH 	 12 (24.0)	 1 (2.1)	 0.001††

Analgesia for PDPH	 12 (24.0)	 1 (2.1)	 0.001††

Associated symptoms 	 	 	
	 Neck stiffness	 5 (10.0)	 1 (2.1)	 0.097*
	 Hearing disturbance	 1 (2.0)	 0 (0)	 0.325*
Puncture site pain 	 10 (20.0)	 7 (14.2)	 0.487*
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Incidence of PDPH showed a statistical non significant increas-
ing trend among younger patients and female patients in the 
current study. These findings are almost similar with that of En-
gedal et al  who had noticed that young age and female gender 
are risk factors for PDPH14. The present study demonstrated a 
trend toward increased prevalence of PDPH with lower BMI. 
However, the study did not find a significant association be-
tween PDPH and other clinical factors, potentially due to their 
minor influence and the relatively small number of patients in 
the study.

Regarding puncture site pain in this study, there was no signifi-
cant difference between the two groups. Lavi et al showed 
same type of result15. Patients undergoing diagnostic LP with 
standard needle required more analgesia than those undergoing 
the procedure with atraumatic needle in the current study which 
was in line with the findings of Engedal et al14. 

After adjusting for all confounders the patients who were tap-
ped with 22G standard needles were 3.74 times more likely to 
have PDPH than those who were tapped with 25G atraumatic 
needls (95% CI: 1.22 -11.4). 

The strength of the current study was that the impact of techni-
cal variables on the PDPH risk was minimized almost to zero, 
as the same physician performed all LPs using the same techni-
que. Furthermore, there were no intergroup differences in pa-
tient characteristics, thus preventing a possible adverse effect of 
these factors on the results. However, there were some limita-
tions which should be considered while utilizing the study find-
ings. Although patients were blinded to the needle type used in 
LP procedures but, it was not possible for investigator. Since 
outcome measures were self reported by a predesigned case re-
cord form, a rather simple score for assessing the degree of 
headache was chosen in this study. Moreover, comparison of 
the cost effectiveness of two types of needle was not addressed 
in the study.

CONCLUSION
The current study find that 25G atraumatic needle significantly 
reduced the incidence of PDPH in comparison to 22G standard 
needles during diagnostic LP in patients with neurological dis-
order without any failure rate. 
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