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ABSTRACT 
Background:Post-dural puncture headache (PDPH) remains one of the most common complications following spinal 
anaesthesia, particularly in obstetric and gynaecological patients. The design and gauge of spinal needles significantly 
influence dural trauma and cerebrospinal fluid leakage, thereby affecting the incidence of PDPH. Atraumatic pencil-point 
needles such as the Whitacre needle are believed to reduce dural fibre disruption compared with cutting needles like 
Quincke. This study aimed to compare the incidence and characteristics of PDPH following spinal anaesthesia using 27-
gauge Quincke and 27-gauge Whitacre spinal needles. 
Methods:A hospital-based comparative cross-sectional study was conducted in the Department of Anaesthesiology at Sree 
Balaji Medical College and Hospital, Chennai, over a six-month period in 2024. Sixty female patients aged 20–55 years 
undergoing obstetric or gynaecological surgery under spinal anaesthesia were included. Participants were divided into two 
groups: Group Q (27G Quincke needle) and Group W (27G Whitacre needle), with 30 patients in each group. The 
occurrence, location, and severity of PDPH were assessed postoperatively for four days using a structured questionnaire 
and Visual Analog Scale. Hemodynamic parameters including heart rate and mean arterial pressure were also monitored. 
Statistical analysis was performed using SPSS software, and a p-value <0.05 was considered statistically significant. 
Results:The demographic characteristics were comparable between the groups (mean age: 30.3 ± 7.42 years in Group Q vs 
30.2 ± 6.86 years in Group W). The incidence of PDPH was significantly higher in the Quincke group (26.7%) compared 
with the Whitacre group (13.3%) (p = 0.0229). Occipital headache was the most common presentation, observed in 13.4% 
of Quincke patients and 6.7% of Whitacre patients. Frontal headache occurred in 10% of Quincke patients and 3.4% of 
Whitacre patients. Headache severity scores were higher in the Quincke group, particularly on postoperative day four. 
Hemodynamic parameters remained largely comparable between groups. 
Conclusion:The 27-gauge Whitacre spinal needle demonstrated a significantly lower incidence and severity of post-dural 
puncture headache compared with the 27-gauge Quincke spinal needle. The findings support the preferential use of 
atraumatic pencil-point needles to reduce PDPH and improve postoperative outcomes in obstetric and gynaecological 
spinal anaesthesia 
Keywords: Subarachnoid block; Intrathecal anesthesia; Cerebrospinal fluid leakage; Dural puncture complications; 
Obstetric anesthesia; Visual analog scale 
How to cite this article: Megha B, Bhagyavardhan B, Balasubramanian K, Jayashree S, A Cross-Sectional Study On 
Comparing The Effects Of 27-Gauge Quincke Spinal Needle Versus 27-Gauge Whitacre Spinal Needle On Post Dural 
Puncture Headache In Obstetrics And Gynecology Patients Undergoing Spinal Anaesthesia..Int J Drug Deliv Technol. 
2026; 16(2): 152-159; DOI: 10.25258/ijddt.16.2.18 
Source of support: Nil.  
Conflict of interest: None 
 
 
INTRODUCTION 

Anaesthesia is defined as a pharmacologically induced 
reversible state of analgesia, amnesia, and sensory blockade 
that allows surgical procedures to be performed without 
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pain or distress to the patient. Modern anaesthetic practice 
integrates multiple techniques including general, regional, 
and local anaesthesia depending on the surgical indication 
and patient characteristics. Regional anaesthesia techniques 
are increasingly preferred in contemporary perioperative 
practice because they provide targeted neural blockade, 
superior postoperative analgesia, reduced systemic drug 
exposure, and improved recovery profiles. Among regional 
techniques, spinal anaesthesia remains one of the most 
widely used and reliable methods for surgeries involving 
the lower abdomen, pelvis, and lower extremities [1]. 
Spinal anaesthesia, also known as subarachnoid block 
(SAB) or intrathecal anaesthesia, involves the 
administration of local anaesthetic agents into the 
cerebrospinal fluid within the subarachnoid space through a 
fine spinal needle. This technique produces rapid onset 
sensory, motor, and sympathetic blockade by inhibiting 
nerve conduction in spinal nerve roots. Due to its simplicity, 
predictable onset, and high success rate, spinal anaesthesia 
has become a standard anaesthetic technique for numerous 
surgical procedures including obstetric, gynaecological, 
orthopaedic, and urological operations performed below the 
level of the umbilicus [2]. The technique is particularly 
advantageous in obstetrics and gynaecology because it 
avoids airway manipulation, reduces maternal exposure to 
systemic anaesthetic agents, and provides excellent 
intraoperative analgesia with minimal neonatal drug 
exposure. 
However, despite its widespread use and advantages, spinal 
anaesthesia is associated with several potential 
complications. One of the most clinically significant 
complications is post-dural puncture headache (PDPH), 
which remains a major concern in neuraxial anaesthetic 
practice. PDPH is defined as a headache that occurs 
following dural puncture and is typically characterized by a 
positional component in which symptoms worsen when the 
patient sits or stands and improve in the supine position. 
The headache usually develops within 12–72 hours 
following spinal puncture and may be associated with 
neck stiffness, nausea, vomiting, photophobia, tinnitus, and 
visual disturbances. The primary pathophysiological 
mechanism underlying PDPH is the continuous leakage of 
cerebrospinal fluid through the dural puncture site, resulting 
in decreased intracranial CSF pressure and traction on pain-
sensitive intracranial structures [3]. 
The incidence of PDPH varies depending on patient-related 
and procedural factors. Reported incidence rates range from 
1% to more than 30%, with higher prevalence observed 
among young adults, females, and obstetric patients. 
Several factors influence the development of PDPH 
including patient age, sex, pregnancy status, needle gauge, 
needle tip design, number of puncture attempts, and 
operator experience. Among these factors, the design and 
gauge of the spinal needle are considered the most 
important modifiable determinants affecting the occurrence 
of PDPH following spinal anaesthesia [4]. 
Over the years, spinal needle design has evolved 
significantly in an attempt to reduce dural trauma and 
minimize cerebrospinal fluid leakage. Spinal needles are 

broadly categorized into two major types based on their 
interaction with dural fibres: dura-cutting needles and 
dura-separating needles. Cutting needles possess a sharp 
bevel that incises dural fibres during penetration, whereas 
pencil-point needles have a rounded atraumatic tip designed 
to separate rather than cut dural fibres. The design of the 
needle tip therefore plays a crucial role in determining the 
size of the dural defect and the subsequent risk of 
cerebrospinal fluid leakage [5]. 
The Quincke spinal needle represents the traditional 
cutting-tip needle widely used in clinical practice. It 
possesses a sharp bevelled tip that cuts through the dural 
fibres during insertion. Although this design allows easy 
penetration of the dura mater and reliable cerebrospinal 
fluid flow, it creates a linear dural defect that may permit 
persistent cerebrospinal fluid leakage following needle 
withdrawal. This increased leakage may subsequently 
predispose patients to a higher incidence of post-dural 
puncture headache [6]. 
In contrast, the Whitacre spinal needle is an atraumatic 
pencil-point needle designed to reduce dural trauma. The 
Whitacre needle has a rounded conical tip with a lateral 
opening that allows the needle to separate rather than cut 
dural fibres during insertion. When the needle is withdrawn, 
the separated dural fibres tend to re-approximate, thereby 
minimizing cerebrospinal fluid leakage. Consequently, 
pencil-point needles such as the Whitacre design have been 
associated with a lower incidence of post-dural puncture 
headache compared with cutting needles [7]. 
Several clinical studies have evaluated the comparative 
incidence of PDPH associated with different spinal needle 
designs. Vibhu Srivastava, P. Jindal, and J. P. Sharma 
conducted a clinical investigation comparing 27-gauge 
Quincke and 27-gauge Whitacre spinal needles in 
obstetric and non-obstetric surgical patients undergoing 
spinal anaesthesia. Their findings demonstrated that the 
occurrence of PDPH was lower in patients receiving spinal 
anaesthesia with Whitacre needles compared with Quincke 
needles, suggesting that atraumatic needle design 
significantly influences postoperative outcomes [8]. 
Further supporting evidence has been provided by the study 
conducted by U. Santanen, P. Rautoma, H. Luurila, O. 
Erkola, and P. Pere, who compared 27-gauge Whitacre and 
Quincke spinal needles in patients undergoing spinal 
anaesthesia. The investigators reported that the incidence of 
post-dural puncture headache was significantly reduced 
when Whitacre spinal needles were used, highlighting the 
importance of atraumatic needle design in minimizing dural 
injury and cerebrospinal fluid leakage [9]. 
D. Zhang, L. Chen, X. Chen, X. Wang, Y. Li, G. Ning, and 
S. Feng performed a meta-analysis evaluating the incidence 
of PDPH following spinal anaesthesia with Whitacre and 
Quincke spinal needles. Their analysis demonstrated that 
Whitacre spinal needles were associated with a significantly 
lower risk of PDPH compared with Quincke needles, 
thereby reinforcing the role of pencil-point spinal needles 
in improving patient safety in neuraxial anaesthesia [10]. 
Jan Muhammed Shaikh, Abdul Memon, Muhammad A. 
Memon, and Muhammad Khan further compared 25-gauge 
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Quincke, 27-gauge Quincke, and 27-gauge Whitacre 
spinal needles in patients undergoing caesarean section. 
The authors reported that both the frequency and severity of 
post-dural puncture headache were significantly lower 
when a 27-gauge Whitacre spinal needle was used 
compared with Quincke needles, supporting the clinical 
benefits of atraumatic needle design [11]. 
A thorough understanding of the anatomy of the spinal 
cord and vertebral column is essential for safe and 
effective administration of spinal anaesthesia. The spinal 
cord extends from the medulla oblongata to approximately 
the level of the first lumbar vertebra in adults and gives rise 
to thirty-one pairs of spinal nerves responsible for sensory 
and motor innervation of the body [12]. The vertebral 
column consists of 33 vertebrae, including cervical, 
thoracic, lumbar, sacral, and coccygeal segments, forming 
a protective canal that houses the spinal cord and associated 
neural structures [13]. 
In addition to anatomical considerations, knowledge of 
spinal cord morphology and vertebral landmarks is critical 
for accurate needle placement and prevention of 
neurological injury during spinal anaesthesia. The lumbar 
intervertebral spaces between L3–L4 or L4–L5 are 
commonly selected for spinal puncture because the spinal 
cord terminates above these levels in adults, thereby 
reducing the risk of direct spinal cord trauma [14]. 
Furthermore, an understanding of cerebrospinal fluid 
physiology is important in spinal anaesthesia because the 
injected anaesthetic agents distribute within CSF to produce 
neural blockade. Cerebrospinal fluid plays a crucial role in 
the spread and duration of spinal anaesthesia, and 
alterations in CSF dynamics may influence the clinical 
effects of intrathecal drug administration [15]. 
Considering the clinical importance of minimizing 
complications associated with spinal anaesthesia, 
particularly post-dural puncture headache, evaluating the 
influence of spinal needle design remains highly relevant in 
anaesthetic practice. Therefore, the present study was 
undertaken to compare the effects of 27-gauge Quincke 
spinal needles and 27-gauge Whitacre spinal needles on 
the incidence and severity of post-dural puncture headache 
in obstetrics and gynaecology patients undergoing spinal 
anaesthesia. 
 
MATERIALS AND METHODS 
This hospital-based comparative cross-sectional study was 
conducted in the Department of Anaesthesiology at Sree 
Balaji Medical College and Hospital, Chrompet, 
Chennai, during the year 2024 over a six-month study 
period. Ethical clearance for the study was obtained from 
the Institutional Ethics and Research Committee of Sree 
Balaji Medical College and Hospital prior to the 
commencement of the research. Written informed consent 
was obtained from all participants after explaining the 
nature and purpose of the study in their native language. 
The study population consisted of 60 female patients aged 
between 20 and 55 years who were scheduled to undergo 
elective or emergency obstetric and gynecological 
surgical procedures under spinal anaesthesia. Patients 

were recruited consecutively during the study period after 
assessing eligibility. Only patients classified as American 
Society of Anesthesiologists (ASA) physical status I and 
II were included in the study. Patients with ASA physical 
status III or above, spinal deformities, infection at the 
puncture site, or known bleeding disorders were 
excluded from the study. 
Standard equipment and materials required for the 
procedure included multiparameter monitors for continuous 
monitoring, intravenous cannula (16G–22G) for 
establishing vascular access, and 27G Quincke and 27G 
Whitacre spinal needles for administration of spinal 
anaesthesia. 
Prior to surgery, all selected patients were instructed to 
remain nil per oral (NPO) for at least 8 hours. A detailed 
preoperative assessment was performed, and the procedure 
was explained to each patient. After shifting the patient to 
the operation theatre, intravenous access was secured and 
baseline monitoring including heart rate, non-invasive 
blood pressure, oxygen saturation, and 
electrocardiography (ECG) was initiated. Monitoring was 
continued throughout the procedure and vital parameters 
were recorded at regular intervals. 
Spinal anaesthesia was administered under strict aseptic 
precautions. The lumbar region was prepared with 
antiseptic solution and draped appropriately. The skin and 
subcutaneous tissues at the puncture site were infiltrated 
with 2 ml of 2% lignocaine as local anaesthetic. The 
subarachnoid block was performed in the sitting position 
at the L3–L4 intervertebral space using a 27G spinal 
needle. After confirming the free flow of cerebrospinal 
fluid, the local anaesthetic drug was injected into the 
subarachnoid space. 
Patients were divided into two groups according to the type 
of spinal needle used. Group Q consisted of patients who 
received spinal anaesthesia using a 27G Quincke spinal 
needle, while Group W consisted of patients who received 
spinal anaesthesia using a 27G Whitacre spinal needle. 
Following the administration of spinal anaesthesia, patients 
were positioned appropriately for surgery after confirming 
adequate sensory and motor block. Continuous 
monitoring of heart rate, blood pressure, oxygen 
saturation, and ECG was maintained throughout the 
surgical procedure. 
Postoperatively, patients were observed for four days for 
the occurrence of post-dural puncture headache (PDPH) 
and other complications. Assessment was carried out using 
a structured questionnaire that documented the occurrence 
of PDPH (Yes/No), the location of headache (no 
headache, frontal, occipital, or generalized), and the 
severity of headache using the Visual Analog Scale 
(VAS). The VAS scoring categorized pain as no pain, mild 
pain, moderate pain, or severe pain. Hemodynamic 
parameters including heart rate and mean arterial 
pressure (MAP) were also recorded during the 
postoperative period. 
The collected data were entered into Microsoft Excel 2021 
and analyzed using Statistical Package for the Social 
Sciences (SPSS) software. Continuous variables were 
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expressed as mean ± standard deviation (SD), while 
categorical variables were presented as frequencies and 
percentages. Comparative analysis between the study 
groups was performed using the Student’s t-test. A p-value 

<0.05 was considered statistically significant, whereas p-
value >0.05 was considered statistically non-significant. 
 
Results 

 
Table.1 Demographic Data 

Age and ASA Group Q Group W 
Age in Years Mean±SD 30.3±7.42 30.2±6.86 
ASA Grade I and II 1.43±0.504 1.53±0.507 

 
Table.2 Occurance of PDPH in study population 

 
OCCURANCE 
OF PDPH 

GROUP Q GROUP W  
P 
VALUE 

 
SIGNIFICANCE N % N % 

NO PDPH 22 73.3 26 86.7  
 0.0229 

 
  SIGNIFICANT PDPH 8 26.7 4 13.3 

MEAN±SD 1.73±0.449 1.86±0.346 
 

Table: 3 Region of  PDPH  in study population 

 
REGION OF 
PDPH 

GROUP Q GROUP W  
   P 
VALUE 

 
SIGNIFICANCE  

N 
 

% N % 

NO PDPH 22 73.3 26 86.6  
 
P<0.001 

 
 
SIGNIFICANT 

OCCIPITAL 4 13.4 2 6.7 
FRONTAL 3 10 1 3.4 
GENERALIZED 1 3.3 1 3.3 
MEAN±SD 43.1±0.8035 12.3±0.678 

 
Table 4 Severity of  PDPH  in Post Operative Days 

SEVERITY OF PDPD IN POST OPERATIVE DAYS 
NO OF POST 
OPERATIVE 
DAYS 

GROUP Q GROUP W  
   P 
VALUE 

 
SIGNIFICANCE MEAN±SD MEAN±SD 

DAY 1 10.3±0.185 11.3±0.434  
 P<0.001 

 
SIGNIFICANT 
 

DAY 2 12.7±0.583 16.7±0.461 
DAY 3 14.3±0.530 12.7±0.678 
DAY 4 

16.7±0.537 11.7±0.530 

 
Table:5 Mean Heart Rate 

 
MEAN 
HEART 
RATE 

GROUP Q GROUP W 
 
P VALUE 

 
SIGNIFICANCE MEAN±SD MEAN±SD 

DAY 1 76.9±7.660 77.2±7.464 0.8783 NON 
SIGNIFICANT 

DAY 2 79.9±12.15 77.0±10.07 0.3168 NON 
SIGNIFICANT 

DAY 3 81.4±16.33 78.4±11.03 0.0477 SIGNIFICANT 
DAY 4 76.5±7.956 78.9±6.208 0.0241 SIGNIFICANT 
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Table:6 Mean Arterial Pressure 
MEAN   
ARTERIAL 
PRESSURE 

GROUP Q GROUP W  
P VALUE 

 
SIGNIFICANCE MEAN±SD MEAN±SD 

DAY 1 83.6±9.182 85.4±7.672 0.0438 SIGNIFICANT 
DAY 2 79.9±10.37 83.2±10.46 0.0225 SIGNIFICANT 
DAY 3 79.1±13.84 84.7±10.77 0.0854 NON  SIGNIFICANT 
DAY 4 84.8±8.634 86.6±8.763 0.4347 NON  SIGNIFICANT 

 
DISCUSSION 
The present study compared the incidence and 
characteristics of post-dural puncture headache (PDPH) 
following spinal anaesthesia using 27-gauge Quincke 
spinal needles and 27-gauge Whitacre spinal needles in 
obstetric and gynecological patients. In this study, 60 
patients were equally divided into two groups. Baseline 
characteristics were comparable between the two groups, 
with mean age values of 30.3 ± 7.42 years in the Quincke 
group and 30.2 ± 6.86 years in the Whitacre group, 
confirming demographic similarity. The incidence of PDPH 
was 26.7% (8/30) in the Quincke group and 13.3% (4/30) 
in the Whitacre group, demonstrating a statistically 
significant reduction with the Whitacre needle (p = 0.0229). 
Thus, the occurrence of PDPH was approximately two-fold 
higher with Quincke needles. Analysis of headache 
location showed occipital headache in 13.4% of Quincke 
patients compared with 6.7% in Whitacre patients, 
while frontal headache occurred in 10% and 3.4% 
respectively. Generalized headache occurred in 3.3% of 
both groups. Assessment of severity across postoperative 
days also demonstrated higher scores in the Quincke group, 
particularly on day 4 (16.7 ± 0.537 vs 11.7 ± 0.530). These 
findings indicate that the Whitacre pencil-point needle 
significantly reduces both the incidence and severity of 
PDPH compared with Quincke cutting needles. 
The present findings correspond with the clinical 
observations reported by Liu et al., who described that the 
incidence of PDPH following spinal anaesthesia varies 
widely depending on needle design and gauge, ranging 
from 1% to 36% in different clinical settings. Their 
analysis indicated that atraumatic pencil-point needles 
reduce dural fibre disruption and decrease CSF leakage 
compared with cutting needles. The 13.3% PDPH 
incidence observed with Whitacre needles in the present 
study falls within the lower range of this reported spectrum, 
while the 26.7% incidence with Quincke needles 
corresponds to the higher risk associated with cutting-tip 
needles [17]. 
Structural explanations for these findings were described by 
VanCoulter et al., who demonstrated that cutting needles 
such as Quincke create a linear dural defect, whereas 
pencil-point needles separate the longitudinal dural fibres. 
Experimental observations indicated that dural puncture 
defects produced by cutting needles are significantly larger 
and remain open longer, increasing cerebrospinal fluid 
leakage. This mechanism explains the higher PDPH rate 
observed in the Quincke group in the present study 
compared with the Whitacre group [18]. 

Similarly, neuroanatomical analysis by Waxenbaum et al. 
showed that decreased CSF pressure following dural 
puncture results in traction on intracranial pain-sensitive 
structures and compensatory cerebral vasodilation. Their 
work emphasized that minimizing dural trauma through 
atraumatic needle designs significantly reduces the 
likelihood of PDPH. The reduced PDPH incidence 
observed with Whitacre needles in the present study 
supports this physiological mechanism [19]. 
Technical accuracy in spinal needle placement may also 
influence complication rates. Broadbent et al. evaluated 
lumbar interspace identification by anaesthetists and 
reported that incorrect level identification occurred in up to 
71% of cases, which may increase the number of puncture 
attempts and the likelihood of PDPH. Although multiple 
puncture attempts were not specifically evaluated in the 
present study, the standardized technique used in all patients 
likely minimized this potential confounder [20]. 
Guidelines on neuraxial anaesthesia published by 
NYSORA investigators reported that PDPH incidence in 
young female patients can reach up to 30% when cutting 
needles are used, whereas atraumatic pencil-point needles 
reduce the incidence to approximately 5–10%. The 
findings of the present study demonstrate a similar pattern, 
with 26.7% PDPH incidence with Quincke needles, 
which is close to the upper range reported for cutting 
needles, while the 13.3% incidence with Whitacre 
needles represents a substantial reduction in risk [21]. 
Educational procedural guidelines on spinal anaesthesia 
further report that the use of small-gauge atraumatic 
needles reduces PDPH incidence from approximately 
20–30% to 5–10%. Although both groups in the present 
study used 27-gauge needles, the difference in tip design 
appears to be the primary determinant responsible for the 
observed reduction in PDPH with Whitacre needles [22]. 
The pattern of headache distribution observed in the present 
study also corresponds with clinical descriptions of PDPH. 
Neuroanatomical references indicate that PDPH most 
commonly presents as occipital or frontal headache, 
resulting from traction on intracranial structures. In the 
present study, occipital headache occurred more frequently 
than frontal headache in both groups, consistent with the 
classical presentation described in clinical literature [23]. 
Clinical reviews of neuraxial anaesthesia techniques have 
similarly emphasized that pencil-point needles significantly 
reduce PDPH incidence. These reviews report that the 
atraumatic design allows dural fibres to re-approximate 
following needle withdrawal, thereby reducing persistent 
CSF leakage. This explanation aligns with the lower 
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headache incidence observed with Whitacre needles in the 
present study [24]. 
Patient positioning and procedural factors may also 
contribute to postoperative headache. Domaingue et al. 
reported that certain operative positions may influence 
intracranial pressure and cerebrospinal fluid dynamics; 
however, they observed that severe PDPH remained 
uncommon when atraumatic spinal needles were used [25]. 
Further comparative evidence regarding needle gauge and 
PDPH incidence was reported by Khan et al., who 
evaluated patients undergoing caesarean section using 25G 
and 27G Quincke spinal needles. Their study observed 
that the incidence of PDPH was 18% with 25G Quincke 
needles and approximately 10% with 27G Quincke 
needles, demonstrating that smaller needle diameter 
reduces dural trauma and CSF leakage [26]. In the present 
study, although both groups used 27G needles, the 
incidence of PDPH remained 26.7% in the Quincke 
group, which is higher than the 10% incidence reported 
by Khan et al.. However, the Whitacre group in the 
present study showed a lower PDPH incidence of 13.3%, 
which is closer to the reduced rates observed with smaller 
or atraumatic needles in previous studies. This suggests that 
needle tip configuration may influence PDPH risk even 
when the gauge is identical. 
A clinical review summarized in StatPearls on spinal 
anaesthesia reported that the overall incidence of PDPH 
after spinal puncture varies widely between 0.1% and 
36%, depending primarily on patient age, needle design, 
and procedural technique [27]. The PDPH incidence 
observed in the present study (26.7% with Quincke 
needles) falls within the upper portion of this reported 
range, whereas the 13.3% incidence with Whitacre 
needles represents a comparatively lower complication rate 
within the same clinical spectrum. 
Evidence from interventional studies examining spinal 
puncture techniques has also highlighted the role of needle 
design. A clinical trial evaluating median versus 
paramedian spinal approaches reported that PDPH 
incidence ranged from approximately 8–20% depending 
on procedural technique and needle characteristics, 
emphasizing that both needle orientation and design 
contribute to complication rates [28]. The PDPH incidence 
of 26.7% in the Quincke group in the present study 
appears slightly higher than the average rates reported in 
such trials, whereas the Whitacre group incidence of 
13.3% falls within the expected mid-range reported for 
neuraxial procedures. 
Educational reviews on spinal anaesthesia further confirm 
the importance of atraumatic needle designs. According to 
clinical procedural reviews, the introduction of pencil-point 
needles such as Whitacre and Sprotte has reduced PDPH 
incidence by approximately 50–70% compared with 
traditional cutting needles [29]. In the present study, a 
similar trend was observed, where the PDPH rate decreased 
from 26.7% with Quincke needles to 13.3% with 
Whitacre needles, representing nearly a 50% relative 
reduction. This reduction supports the concept that 

atraumatic needle design significantly minimizes dural 
injury and CSF leakage. 
A systematic review by Myles et al. evaluating 
complications of spinal anaesthesia also demonstrated that 
the use of atraumatic spinal needles is associated with 
significantly lower PDPH incidence while maintaining 
comparable success rates of spinal block [30]. Their 
review emphasized that atraumatic needles should be 
preferred in routine clinical practice due to their favorable 
complication profile. The findings of the present study 
support this recommendation, as the Whitacre needle 
group consistently showed lower PDPH occurrence and 
severity scores during postoperative follow-up. 
Clinical educational reviews have also emphasized that the 
transition from cutting needles to pencil-point needles 
represents one of the most important advancements in 
neuraxial anaesthesia practice. Such studies report that 
routine use of Whitacre needles in obstetric anaesthesia has 
led to a substantial reduction in PDPH incidence 
globally, particularly among young female patients who are 
otherwise at high risk for this complication [31]. The 
current study demonstrated a similar benefit, with 
Whitacre needles showing a lower incidence of PDPH 
and milder headache severity compared with Quincke 
needles. 
Finally, neurological investigations examining headache 
mechanisms have demonstrated that reduced CSF pressure 
following dural puncture results in traction on intracranial 
pain-sensitive structures and activation of cortical pain 
pathways. These mechanisms explain the characteristic 
occipital and frontal headache distribution observed in 
PDPH cases [32]. In the present study, occipital headache 
was the most common pattern, occurring in 13.4% of 
Quincke patients and 6.7% of Whitacre patients, which 
is consistent with the classical presentation described in 
neurological literature. 
 
CONCLUSION 
Taken together, the present findings reinforce the growing 
clinical consensus that spinal needle design is a critical 
determinant of post-dural puncture headache (PDPH) 
incidence in neuraxial anaesthesia. In the current study, the 
use of a 27-gauge Whitacre needle reduced PDPH incidence 
from 26.7% to 13.3%, representing nearly a 50% relative 
reduction, while also demonstrating lower severity scores 
during postoperative follow-up. These findings align with 
previously reported anatomical and physiological evidence 
showing that pencil-point needles cause less disruption of 
dural fibres and allow spontaneous closure of the puncture 
site, thereby limiting cerebrospinal fluid leakage and 
intracranial hypotension. Furthermore, the atraumatic 
design of the 27-gauge Whitacre needle facilitates safer 
intrathecal drug delivery by minimizing dural trauma 
and cerebrospinal fluid leakage, thereby significantly 
reducing the risk of PDPH following spinal anaesthesia. 
From a clinical perspective, the consistent reduction in 
headache frequency, distribution, and severity observed 
with Whitacre needles highlights the importance of 
atraumatic needle selection in obstetric and gynecological 
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spinal anaesthesia practice. Therefore, adopting pencil-
point spinal needles as a routine standard may significantly 
improve patient comfort, reduce postoperative morbidity, 
and enhance overall perioperative outcomes in neuraxial 
anaesthesia procedures... 
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