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Abstract 

Post-dural puncture headache (PDPH) is a common complication following spinal anaesthesia, characterised by a postural 

headache that worsens on standing and improves when supine, with an incidence ranging from 1% to 30% depending on patient 

and procedural factors. It results primarily from cerebrospinal fluid leakage at the dural puncture site, leading to decreased 

intracranial pressure, compensatory cerebral vasodilation, and traction on pain-sensitive structures. Despite preventive measures 

such as atraumatic needles and minimising puncture attempts, PDPH remains clinically significant, prompting interest in 

pharmacological strategies. Vitamin C, owing to its antioxidant, vasomodulatory, and collagen synthesis–enhancing properties, 

may support dural healing and regulate cerebral vascular tone, thereby reducing PDPH risk. This prospective, randomised, 

double-blind, placebo-controlled study evaluated the effect of perioperative vitamin C supplementation on PDPH in 120 ASA I–

II patients (18–60 years) undergoing elective lower abdominal or lower limb surgeries under spinal anesthesia. Participants were 

allocated into two groups: Group V received oral vitamin C (1 g preoperatively and 1 g 12 hours postoperatively), while Group 

P received placebo. Spinal anesthesia was administered using a 25G Quincke needle with 0.5% hyperbaric bupivacaine. The 

primary outcome was PDPH incidence within five postoperative days, while secondary outcomes included severity (VAS), onset 

time, duration, safety, and hemodynamic stability. Baseline characteristics were comparable between groups. The incidence of 

PDPH was significantly lower in the vitamin C group (10%) compared to the placebo group (21.7%) (p = 0.04). Severity was 

also reduced (VAS 3.2 ± 1.0 vs 4.6 ± 1.2; p < 0.01), and duration was shorter (2.4 ± 0.8 vs 3.5 ± 1.1 days; p = 0.03). However, 

the time of onset showed no significant difference (30 ± 5 vs 28 ± 6 hours; p = 0.22). No adverse effects were observed. In 

conclusion, perioperative vitamin C supplementation significantly reduces the incidence, severity, and duration of PDPH without 

affecting onset time, offering a safe, cost-effective, and practical adjunct for improving postoperative outcomes and patient 

comfort following spinal anesthesia. 
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1. Introduction 

Post-dural puncture headache (PDPH) is a well-recognised 

complication of neuraxial anaesthesia and continues to pose a sig-

nificant clinical challenge despite advances in anaesthetic tech-

niques [1, 2]. It is typically characterised by a postural headache 

that worsens upon sitting or standing and improves when the pa-

tient lies down, often accompanied by nausea, vomiting, neck 

stiffness, photophobia, and auditory disturbances [2, 3]. PDPH 

not only causes considerable patient discomfort but can also de-

lay mobilisation, prolong hospital stay, and negatively impact 

overall patient satisfaction [1, 4]. The incidence of PDPH varies 

widely, ranging from less than 1% to as high as 30%, depending 

on several factors such as age, gender, body mass index, needle 

size and design, and the number of dural puncture attempts [2, 4]. 

Younger patients, females, and those undergoing procedures with 

larger or cutting needles are at higher risk [2]. The underlying 

pathophysiology of PDPH is primarily related to persistent leak-

age of cerebrospinal fluid (CSF) through the dural puncture site, 

leading to decreased intracranial pressure, traction on pain-sensi-

tive intracranial structures, and compensatory cerebral vasodila-

tion [1, 3]. Various strategies have been proposed to prevent 

PDPH, including the use of smaller gauge or atraumatic (pencil-

point) needles and minimising multiple puncture attempts [5]. 

Conservative measures such as adequate hydration and bed rest 

have also been recommended, although evidence supporting their 

effectiveness remains inconclusive [6]. Pharmacological inter-

ventions such as caffeine and theophylline, as well as invasive 

techniques like epidural blood patch, have shown varying degrees 

of success but are not universally effective and may be associated 

with additional risks [1, 3]. Spinal anaesthesia remains a widely 

used and effective technique, but complications such as PDPH 

necessitate ongoing research into safer and more effective pre-

ventive strategies [10]. In recent years, attention has turned to-

ward the role of oxidative stress and endothelial dysfunction in 

the development of PDPH. It is hypothesised that CSF loss and 

intracranial hypotension may trigger biochemical pathways in-

volving reactive oxygen species and altered nitric oxide-mediated 

vascular responses, leading to cerebral vasodilation and pain [2, 

4]. Vitamin C (ascorbic acid) is a well-known antioxidant with 

multiple physiological roles, including free radical scavenging, 

enhancement of endothelial function, and promotion of collagen 

synthesis [7, 9]. It also plays a significant role in immune function 

and tissue repair processes [7, 8]. By stabilising vascular tone and 

supporting dural healing, vitamin C may help mitigate the effects 

of CSF leakage and facilitate faster recovery [9]. Additionally, its 

influence on nitric oxide pathways may reduce cerebral vasodila-

tion, thereby potentially decreasing the incidence and severity of 

PDPH [9]. Vitamin C is inexpensive, widely available, and has 

an excellent safety profile, making it an attractive candidate for 

routine prophylactic use. However, there is limited clinical evi-

dence evaluating its effectiveness in the prevention of PDPH. 

Therefore, this study was designed to assess the role of vitamin C 

supplementation in reducing the incidence, severity, and duration 

of PDPH following spinal anaesthesia. 

2. Materials and Methods 

2.1. Study Design and Setting 

This prospective, randomised, double-blind, placebo-con-

trolled study was conducted at SKIMS HOSPITAL SOURA. 

Written informed consent was obtained from all participants 

prior to inclusion in the study. 

2.2. Sample Size and Population 

A total of 120 patients aged 18–60 years, belonging to ASA 

physical status I–II and scheduled for elective lower ab-

dominal or lower limb surgeries under spinal anaesthesia, 

were enrolled and equally divided into two groups (n = 60 

each). 

Inclusion Criteria: 

1) Age 18–60 years 

2) ASA I–II 

3) Elective surgery under spinal anesthesia 

Exclusion Criteria: 

1) History of migraine or chronic headache 

2) Coagulopathy 

3) Infection at puncture site 

4) Renal disease or history of renal stones 

5) Allergy to study drug 

6) Multiple dural puncture attempts 

2.3. Randomisation and Blinding 

Participants were randomly allocated using a computer-

generated sequence into two groups. The study was double-

blinded, with both patients and outcome assessors unaware of 

group allocation. 

2.4. Intervention 

Group V (Vitamin C): Received oral Vitamin C 1 g one hour 

before surgery and 1 g 12 hours postoperatively. 

Group P (Placebo): Received identical placebo tablets at the 

same time intervals. 

2.5. Anaesthetic Technique 

All patients were preloaded with intravenous crystalloid so-

lution prior to the procedure. Standard monitoring, including 

electrocardiography, non-invasive blood pressure, and pulse 

oximetry, was applied. Under strict aseptic precautions, spinal 

anaesthesia was performed in the sitting position at the L3–L4 

or L4–L5 interspace using a 25G Quincke needle. After con-

firming free flow of cerebrospinal fluid, 3 ml of 0.5% hyper-

baric bupivacaine was administered intrathecally. Patients 

were then positioned supine immediately. Hemodynamic pa-

rameters were monitored throughout the procedure, and any 
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episodes of hypotension or bradycardia were managed accord-

ing to standard institutional protocols. 

2.6. Outcome Measures 

Primary Outcome: 

Incidence of post-dural puncture headache (PDPH) within 

5 days 

Secondary Outcomes: 

1) Severity of headache using Visual Analog Scale (VAS) 

2) Time of onset 

3) Duration of headache 

2.7. Statistical Analysis 

Data were analysed using statistical software. Continuous 

variables were expressed as mean ± standard deviation and 

compared using Student’s t-test. Categorical variables were 

analyzed using the Chi-square test. A p-value < 0.05 was con-

sidered statistically significant. 

3. Result 

 
Figure 1. Demographic Characteristics. 

Table 1. Demographic Characteristics. 

Variable Group V (n=60) Group P (n=60) 

Age (years) 38.6 ± 9.5 39.2 ± 10.1 

Gender (M/F) 32/28 34/26 

BMI (kg/m²) 24.3 ± 2.5 24.7 ± 2.8 

ASA I/II 36/24 35/25 

There was no statistically significant difference in age, gen-

der distribution, BMI, or ASA status between the two groups 

(p > 0.05). 

Table 2. Primary Outcome – Incidence of PDPH. 

Outcome Group V Group P p-value 

PDPH (n, %) 6 (10%) 13 (21.7%) 0.04 

 
Figure 2. Primary Outcome – Incidence of PDPH. 

The incidence of post-dural puncture headache (PDPH) was 

observed in 6 out of 60 patients (10%) in Group V (vitamin C 

group), compared to 13 out of 60 patients (21.7%) in Group P 

(placebo group). This demonstrates a notable reduction of ap-

proximately 11.7% in the incidence of PDPH among patients 

receiving vitamin c. Statistical analysis revealed that this dif-

ference was statistically significant (p = 0.04), indicating that 

the reduction in PDPH incidence is unlikely due to chance. 

 
Figure 3. Secondary Outcomes. 
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Table 3. Secondary Outcomes. 

Parameter Group V Group P p-value 

VAS Score 3.2 ± 1.0 4.6 ± 1.2 <0.01 

Onset (hours) 30 ± 5 28 ± 6 0.22 

Duration (days) 2.4 ± 0.8 3.5 ± 1.1 0.03 

The severity of post-dural puncture headache, assessed us-

ing the Visual Analogue Scale (VAS), was significantly lower 

in Group V (3.2 ± 1.0) compared to Group P (4.6 ± 1.2), indi-

cating better pain control in patients receiving Vitamin C. This 

difference was highly statistically significant (p < 0.01). The 

time of onset of PDPH was comparable between the two 

groups, with Group V showing onset at 30 ± 5 hours and 

Group P at 28 ± 6 hours. This difference was not statistically 

significant (p = 0.22), suggesting that vitamin C does not in-

fluence the timing of headache onset. However, the duration 

of PDPH was significantly shorter in Group V (2.4 ± 0.8 days) 

compared to Group P (3.5 ± 1.1 days), with a statistically sig-

nificant difference (p = 0.03). 

 
Figure 4. Hemodynamic Parameters. 

Table 4. Hemodynamic Parameters. 

Parameter Group V Group P p-value 

Mean HR (bpm) 78 ± 8 80 ± 7 0.18 

Mean MAP (mmHg) 92 ± 6 94 ± 7 0.21 

The mean heart rate (HR) in Group V was 78 ± 8 bpm, com-

pared to 80 ± 7 bpm in Group P. This difference was not sta-

tistically significant (p = 0.18). Similarly, the mean arterial 

pressure (MAP) was 92 ± 6 mmHg in Group V and 94 ± 7 

mmHg in Group P, with no statistically significant difference 

(p = 0.21). These findings indicate that both groups main-

tained comparable hemodynamic stability throughout the 

study period. 

Table 5. Adverse Effects. 

Complication Group V Group P p-value 

Nausea/Vomiting 5% 8% 0.52 

Pruritus 2% 3% 0.65 

Others Nil Nil — 

 
Figure 5. Adverse Effects. 

The incidence of adverse effects was low in both groups. 

Nausea and vomiting were observed in 5% of patients in 

Group V compared to 8% in Group P, while pruritus occurred 

in 2% of patients in Group V and 3% in Group P. Although the 

frequency of these complications was slightly higher in the 

placebo group, the differences were not statistically signifi-

cant (nausea/vomiting: p = 0.52, pruritus: p = 0.65). Im-

portantly, no other adverse effects were reported in either 

group, and the majority of patients remained complication-

free. 

4. Discussion 

The present study evaluated the role of Vitamin C in the 

prevention of post-dural puncture headache (PDPH) following 

spinal anaesthesia. The findings demonstrate that vitamin C 

supplementation significantly reduces the incidence, severity, 

and duration of PDPH without affecting its onset or hemody-

namic stability, and without increasing adverse effects. The in-

cidence of PDPH in this study was significantly lower in the 

vitamin C group (10%) compared to the placebo group (21.7%) 

(p = 0.04). This reduction suggests a beneficial role of vitamin 
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C in mitigating the development of PDPH. The pathophysiol-

ogy of PDPH is primarily attributed to cerebrospinal fluid 

(CSF) leakage leading to intracranial hypotension and com-

pensatory cerebral vasodilation. Vitamin C, being a potent an-

tioxidant, may counteract oxidative stress and stabilise endo-

thelial function, thereby reducing vasodilation and associated 

headache. In addition to reducing incidence, vitamin C also 

significantly decreased the severity of PDPH, as reflected by 

lower VAS scores (3.2 ± 1.0 vs 4.6 ± 1.2, p < 0.01). This find-

ing indicates that even when PDPH occurs, its clinical impact 

is less pronounced in patients receiving vitamin C. The anti-

oxidant properties of vitamin C may modulate nociceptive 

pathways and inflammatory responses, thereby attenuating 

pain perception. Furthermore, the duration of PDPH was sig-

nificantly shorter in the vitamin C group (2.4 ± 0.8 days) com-

pared to the placebo group (3.5 ± 1.1 days) (p = 0.03). This 

suggests that vitamin C may facilitate faster recovery, possibly 

by promoting collagen synthesis and enhancing tissue repair 

at the dural puncture site, thereby reducing the duration of 

CSF leakage. However, no significant difference was ob-

served in the onset of PDPH between the two groups (p = 0.22), 

indicating that vitamin C does not influence the initial devel-

opment timeline of headache. This finding suggests that while 

vitamin C may not prevent the immediate physiological con-

sequences of dural puncture, it plays a role in modulating sub-

sequent processes that influence severity and recovery. Hemo-

dynamic parameters, including heart rate and mean arterial 

pressure, were comparable between the two groups, with no 

statistically significant differences (p > 0.05). This indicates 

that vitamin C does not adversely affect cardiovascular stabil-

ity, making it a safe adjunct in the perioperative period. The 

incidence of adverse effects was low and similar in both 

groups. Nausea, vomiting, and pruritus were slightly more fre-

quent in the placebo group, but the differences were not sta-

tistically significant. Importantly, no serious complications 

were observed, further supporting the safety profile of vitamin 

C. The findings of this study are consistent with emerging ev-

idence suggesting a role for antioxidant therapy in managing 

PDPH. While traditional preventive strategies focus on me-

chanical factors such as needle type and technique, pharmaco-

logical approaches like vitamin C supplementation offer a 

simple, cost-effective, and non-invasive alternative. Despite 

these promising results, certain limitations must be acknowl-

edged. This was a single-centre study with a relatively modest 

sample size. Additionally, biochemical markers of oxidative 

stress were not assessed, which could have provided further 

insight into the underlying mechanisms. Future multicentric 

studies with larger sample sizes and mechanistic evaluations 

are recommended to validate these findings. In conclusion, 

vitamin C supplementation appears to be an effective and safe 

strategy for reducing the incidence, severity, and duration of 

PDPH. Its incorporation into routine perioperative protocols 

may improve patient comfort and enhance recovery following 

spinal anaesthesia. 

5. Conclusion 

The present study demonstrates that perioperative supple-

mentation with Vitamin C is an effective strategy for reduc-

ing the burden of post-dural puncture headache (PDPH) fol-

lowing spinal anaesthesia. Patients who received vitamin C 

showed a significantly lower incidence of PDPH compared 

to the placebo group. In addition, both the severity and du-

ration of headache were markedly reduced, indicating not 

only a preventive but also a therapeutic benefit. Importantly, 

vitamin C did not influence the time of onset of PDPH, sug-

gesting that while it may not prevent the initial physiological 

effects of dural puncture, it plays a significant role in modu-

lating subsequent clinical outcomes. Hemodynamic parame-

ters remained stable and comparable between the two groups, 

and no increase in adverse effects was observed, confirming 

its safety in the perioperative setting. Given its antioxidant 

properties, low cost, ease of administration, and excellent 

safety profile, vitamin C represents a practical and accessible 

adjunct in PDPH prevention. Incorporating vitamin C sup-

plementation into routine anaesthetic practice may enhance 

patient comfort, facilitate faster recovery, and reduce 

healthcare burden. Further large-scale studies are recom-

mended to validate these findings and establish standardized 

protocols. 
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