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Abstract:  
Background: Post-dural puncture headache (PDPH) is a common complication following spinal anesthesia 
during caesarean section. This study aims to evaluate the effect of intrathecal fentanyl in preventing PDPH in 
women undergoing caesarean section under spinal anesthesia. 
Objectives: (1) To evaluate the efficacy of intrathecal fentanyl in preventing the occurrence of post-dural puncture 
headache (PDPH) following caesarean section under spinal anesthesia. (2) To compare the incidence, severity, 
and duration of PDPH between women who received intrathecal fentanyl and those who received local anesthetic 
alone. (3) To assess the requirement for additional postoperative analgesia in both groups and determine the 
effectiveness of intrathecal fentanyl in enhancing post-operative pain control. (3) To monitor and document any 
potential side effects or complications associated with the use of intrathecal fentanyl during spinal anesthesia for 
caesarean section. 
Methods: This prospective randomized controlled trial was conducted at Department of Anesthesiology, Netaji 
Subhas Medical College, and Hospital, Bihta, Patna, Bihar, India for one year.  A total of 150 pregnant women 
undergoing elective caesarean section under spinal anesthesia were randomly divided into two groups: one group 
received 25 µg of intrathecal fentanyl along with the local anesthetic, while the other group received local 
anesthetic alone. Postoperative assessments were made for the incidence, severity, and duration of PDPH, 
additional analgesic requirements, and any side effects of the intervention. 
Results: The incidence of PDPH was significantly lower in the fentanyl group compared to the control group. 
Additionally, the severity and duration of PDPH were reduced in the fentanyl group. Patients in the fentanyl group 
also required less supplementary analgesia postoperatively, demonstrating better pain control. No significant 
adverse effects were observed in the fentanyl group. 
Conclusion: Intrathecal fentanyl is an effective adjunct to spinal anesthesia for preventing PDPH in women 
undergoing caesarean section. It significantly reduces the incidence, severity, and duration of PDPH and improves 
post-operative pain control, making it a valuable option in this patient population. 
Keywords: Intrathecal Fentanyl, Post-Dural Puncture Headache, Caesarean Section, Spinal Anesthesia, 
Prevention, Pain Control 
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Introduction 

Post-dural puncture headache (PDPH) remains one 
of the most commonly encountered and significant 
complications following spinal anesthesia, particu-
larly in the setting of caesarean section. It is a debil-
itating condition that can drastically affect a patient's 
post-operative recovery and overall well-being. 
PDPH occurs due to a leakage of cerebrospinal fluid 
(CSF) from the dural puncture site, leading to a re-
duction in CSF volume and intracranial pressure. 
The resultant low-pressure environment causes the 
brain to sag, leading to the characteristic headache, 
which often worsens with an upright posture. Along 
with headache, patients may experience nausea, 

vomiting, photophobia, and neck stiffness, all of 
which can hinder recovery and increase post-opera-
tive morbidity [1]. 

The incidence of PDPH varies depending on a mul-
titude of factors, including the needle type, tech-
nique, and operator experience, as well as patient 
factors such as age and body mass index. In the set-
ting of caesarean section, the overall incidence of 
PDPH is reported to be between 2% and 36%. This 
wide range is attributed to variations in practice, 
with some studies noting that the use of smaller 
gauge needles and experienced operators results in a 
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reduced risk of PDPH. However, despite these ef-
forts, the incidence remains unacceptably high, lead-
ing to increased healthcare costs, extended hospital 
stays, and patient dissatisfaction [2]. 

The clinical consequences of PDPH can be severe, 
often leading to prolonged hospital admissions and 
the need for additional interventions such as blood 
patches, caffeine, and intravenous hydration. Some 
women may experience chronic headaches, which 
can lead to long-term discomfort and impaired qual-
ity of life. In this context, preventing PDPH has be-
come a critical area of research, especially in the 
high-risk population undergoing caesarean sections, 
where minimizing complications is essential for 
both maternal and neonatal health [3]. 

Intrathecal fentanyl, a potent opioid analgesic, has 
been studied as a potential adjunct in spinal anesthe-
sia to reduce the incidence of PDPH. Fentanyl acts 
by binding to opioid receptors in the central nervous 
system, which not only helps with pain relief but 
may also exert an anti-nociceptive effect that miti-
gates the physiological processes that lead to PDPH. 
While fentanyl is widely recognized for its role in 
enhancing the quality of anesthesia and prolonging 
analgesia, its application in preventing PDPH spe-
cifically remains under investigation [4]. 

The concept of using intrathecal fentanyl as a pre-
ventive measure for PDPH is grounded in its phar-
macodynamics, which involve modulation of both 
spinal and supraspinal analgesic pathways. By 
providing potent analgesia at the level of the spinal 
cord, fentanyl could theoretically reduce the discom-
fort caused by the postural changes that exacerbate 
PDPH. Moreover, by extending the duration of ef-
fective analgesia in the immediate postoperative pe-
riod, fentanyl may reduce the need for supplemen-
tary analgesics, thereby decreasing the risk of subse-
quent complications related to overuse of systemic 
opioids [5]. 

A significant body of literature has explored the use 
of intrathecal fentanyl in various surgical settings, 
primarily focusing on its effects on post-operative 
pain management and the quality of spinal anesthe-
sia. However, research specifically targeting its role 
in preventing PDPH is less abundant. Preliminary 
studies have shown that intrathecal fentanyl may de-
crease the occurrence of PDPH by reducing CSF 
leakage or by providing better post-operative pain 
control, thus limiting the stress response and second-
ary inflammatory processes that contribute to head-
ache development [6]. 

Despite its promising potential, the role of intrathe-
cal fentanyl in preventing PDPH following caesar-
ean section remains inconclusive, with some studies 
reporting positive results, while others show mini-
mal benefit. Given the high incidence of PDPH and 
its significant impact on maternal recovery, a more 

robust investigation into this adjunctive therapy is 
warranted [7]. 

This study aims to evaluate the effectiveness of in-
trathecal fentanyl in preventing PDPH in women un-
dergoing caesarean section. Specifically, it seeks to 
compare the incidence, severity, and duration of 
PDPH in women receiving intrathecal fentanyl ver-
sus those receiving a standard local anesthetic alone. 
Additionally, the study will explore the need for ad-
ditional postoperative analgesia, the potential for 
any adverse effects associated with fentanyl use, and 
the impact of fentanyl on overall patient satisfaction 
and recovery time. 

The findings of this study could have profound clin-
ical implications, offering an evidence-based ap-
proach to reducing one of the most distressing com-
plications after caesarean section. By enhancing un-
derstanding of the efficacy of intrathecal fentanyl, 
the study may contribute to improving clinical prac-
tices and outcomes, ensuring that maternal health is 
optimized in the postpartum period. 

Materials and Methods 

This prospective randomized controlled trial was 
conducted at Department of Anesthesiology, Netaji 
Subhas Medical College, and Hospital, Bihta, Patna, 
Bihar, India for one year. The study aimed to evalu-
ate the effectiveness of intrathecal fentanyl in pre-
venting post-dural puncture headache (PDPH) in pa-
tients undergoing caesarean section under spinal an-
esthesia. The trial was conducted over a period of 12 
months and involved a total of 150 pregnant women 
undergoing elective caesarean section. 

Study Population: The study included women aged 
18–40 years, with a singleton pregnancy, undergo-
ing elective caesarean section under spinal anesthe-
sia. Inclusion criteria included patients with no his-
tory of chronic headaches, no preexisting neurolog-
ical disorders, and no contraindications to spinal an-
esthesia or opioid use. Patients with a history of se-
vere allergic reactions to opioids or those who had 
contraindications to fentanyl (such as opioid intoler-
ance) were excluded from the study. 

Sample Size Calculation: Sample size calculation 
was performed based on the primary outcome of the 
incidence of PDPH. Assuming a 30% incidence of 
PDPH in the control group and a 15% incidence in 
the fentanyl group, a power of 80% and a signifi-
cance level of 0.05, a sample size of 75 patients per 
group was calculated. Therefore, the study included 
a total of 150 patients, with 75 in the fentanyl group 
and 75 in the control group. 

Randomization: Patients were randomly assigned 
to one of two groups using a computer-generated 
random number table: 

1. Group 1 (Fentanyl Group): Patients who re-
ceived 25 µg of intrathecal fentanyl along with 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Ambuj et al.                                                                                        International Journal of Pharmaceutical Quality Assurance 

686 

a standard dose of local anesthetic (hyperbaric 
bupivacaine 0.5%). 

2. Group 2 (Control Group): Patients who re-
ceived only local anesthetic (hyperbaric bupiva-
caine 0.5%) without any adjuncts. 

The randomization process was concealed, and all 
patients were blinded to the group assignment. The 
study team, including the anesthetists, surgeons, and 
outcome assessors, were also blinded to the treat-
ment allocation. 

Anesthesia Protocol: All patients in both groups re-
ceived spinal anesthesia using a standard technique. 
The procedure was performed in the sitting position, 
with the L3-L4 intervertebral space identified under 
aseptic conditions. After skin disinfection, a 25-
gauge spinal needle (B. Braun, Germany) was in-
serted into the subarachnoid space. In the fentanyl 
group, 25 µg of intrathecal fentanyl was added to 10 
mg of hyperbaric bupivacaine (0.5%) in a total vol-
ume of 3 mL. In the control group, only 3 mL of hy-
perbaric bupivacaine (0.5%) was administered. 

The anesthesia was supplemented as needed with in-
travenous fluids and medications to ensure stable he-
modynamics during the procedure. All patients were 
monitored continuously during the caesarean sec-
tion, including blood pressure, heart rate, oxygen 
saturation, and respiratory rate. 

Postoperative Care: After the completion of sur-
gery, all patients were transferred to the recovery 
room, where they were monitored for any immediate 
complications. Standard post-operative analgesia 
was provided, including paracetamol (1 g intrave-
nously every 6 hours) and, if necessary, opioids in 
the form of morphine for breakthrough pain. The pa-
tients were observed for any signs of PDPH, which 
were defined as a headache that began within 48 
hours of the spinal anesthesia, worsened in an up-
right position, and was associated with symptoms 
such as neck stiffness, nausea, and vomiting. 

Outcome Measures: The primary outcome was the 
incidence of PDPH, defined as the onset of a head-
ache within 48 hours following spinal anesthesia, 

which was severe enough to require treatment. Sec-
ondary outcomes included: 

1. Severity and duration of PDPH: The severity 
was assessed using a visual analog scale (VAS) 
ranging from 0 to 10, with 0 representing no 
pain and 10 representing the worst pain imagi-
nable. Duration was measured from the time of 
headache onset to resolution. 

2. Need for supplemental analgesia: This was 
assessed by the number of patients requiring ad-
ditional analgesic medications (including opi-
oids) within 24 hours post-operatively. 

3. Side effects: Any adverse effects related to the 
use of intrathecal fentanyl, including nausea, 
vomiting, pruritus, respiratory depression, or 
hypotension, were recorded. 

4. Patient satisfaction: A post-operative ques-
tionnaire was used to assess patient satisfaction 
with their pain management and recovery. 

Statistical Analysis: The data were analyzed using 
SPSS version 26.0 (IBM Corp, Armonk, NY, USA). 
Continuous variables were presented as mean ± 
standard deviation (SD), while categorical variables 
were presented as frequencies and percentages. 
Comparisons between the two groups were per-
formed using the independent t-test for continuous 
variables and the chi-square test for categorical var-
iables. A p-value of <0.05 was considered statisti-
cally significant. 

Results 

A total of 150 patients were included in this study, 
with 75 patients in each group: the fentanyl group 
and the control group. The primary outcome, the 
incidence of post-dural puncture headache (PDPH), 
was significantly lower in the fentanyl group 
compared to the control group. In addition to the 
reduced incidence, the severity and duration of 
PDPH were also significantly lower in the fentanyl 
group. Postoperative pain control was better in the 
fentanyl group, with fewer patients requiring 
additional analgesia. No significant adverse effects 
related to fentanyl were observed.

Table 1: Incidence of PDPH in Fentanyl and Control Groups 
Group Incidence of PDPH (%) 
Fentanyl Group 12 
Control Group 28 

Table 2: Severity of PDPH (VAS Score) in Fentanyl and Control Groups 
Group Mean VAS Score (Severity of PDPH) 
Fentanyl Group 3.2 
Control Group 6.1 

Table 3: Duration of PDPH (Days) in Fentanyl and Control Groups 
Group Mean Duration of PDPH (Days) 
Fentanyl Group 2.3 
Control Group 4.7 
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Table 4: Postoperative Analgesic Requirements in Fentanyl and Control Groups 
Group Requirement for Supplementary Analgesics (%) 
Fentanyl Group 22 
Control Group 45 

Table 5: Incidence of Side Effects in Fentanyl and Control Groups 
Side Effect Fentanyl Group (%) Control Group (%) 
Nausea 8 4 
Pruritus 5 3 
Respiratory Depression 0 0 
Hypotension 0 1 

Table 6: Hemodynamic Stability (Mean Arterial Pressure) in Fentanyl and Control Groups 
Group Mean Arterial Pressure (mmHg) 
Fentanyl Group 85.4 
Control Group 86.2 

Table 7: Incidence of Nausea and Vomiting in Fentanyl and Control Groups 
Group Nausea (%) Vomiting (%) 
Fentanyl Group 15 5 
Control Group 12 3 

Table 8: Time to First Postoperative Ambulation in Fentanyl and Control Groups 
Group Time to First Ambulation (hours) 
Fentanyl Group 6.5 
Control Group 8.1 

Table 9: Patient Satisfaction Scores (1-10 Scale) in Fentanyl and Control Groups 
Group Mean Patient Satisfaction Score (1-10) 
Fentanyl Group 8.3 
Control Group 7.0 

Table 10: Incidence of Pruritus in Fentanyl and Control Groups 
Group Pruritus (%) 
Fentanyl Group 5 
Control Group 2 

Table 11: Incidence of Hypotension in Fentanyl and Control Groups 
Group Hypotension (%) 
Fentanyl Group 3 
Control Group 2 

Table 12: Postoperative Pain Intensity (VAS) in Fentanyl and Control Groups 
Group Mean Postoperative Pain (VAS) 
Fentanyl Group 2.1 
Control Group 4.3 

 
The results from the tables indicate that intrathecal 
fentanyl significantly reduces the incidence, sever-
ity, and duration of post-dural puncture headache 
(PDPH) following caesarean section. Table 1 high-
lights the incidence of PDPH in both groups, with 
the fentanyl group showing a significantly lower in-
cidence (12%) compared to the control group (28%). 
Table 2 demonstrates the severity of PDPH, as 
measured by the Visual Analog Scale (VAS), with 
the fentanyl group reporting lower pain scores (3.2) 
compared to the control group (6.1). Table 3 further 
confirms the reduced duration of PDPH in the fenta-
nyl group, with a mean duration of 2.3 days versus 
4.7 days in the control group. Table 4 outlines the 
postoperative analgesic requirements, showing that 

fewer patients in the fentanyl group (22%) required 
supplementary analgesics compared to the control 
group (45%), indicating better post-operative pain 
control in the fentanyl group. Table 5 compares the 
incidence of side effects, with the fentanyl group 
showing a slightly higher incidence of nausea (8%) 
and pruritus (5%) than the control group, though 
these side effects were mild and manageable. Table 
6 and Table 7 explore the hemodynamic stability and 
incidence of nausea and vomiting in both groups. 
Both groups showed similar hemodynamic stability 
(Table 6), while nausea and vomiting were slightly 
more common in the fentanyl group, but the differ-
ences were not statistically significant. Table 8 as-
sesses the time to first postoperative ambulation, 
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with the fentanyl group ambulating faster (6.5 
hours) compared to the control group (8.1 hours), in-
dicating quicker recovery. Table 9 shows that pa-
tients in the fentanyl group reported higher satisfac-
tion scores (8.3) compared to the control group (7.0), 
reflecting improved overall recovery experience. 
Table 10 compares the incidence of pruritus in both 
groups, showing a slightly higher occurrence in the 
fentanyl group (5%) compared to the control group 
(2%), but this was not clinically significant. Table 
11 focuses on the incidence of hypotension, which 
was similar in both groups, with no significant dif-
ference. Finally, Table 12 demonstrates that the fen-
tanyl group had lower postoperative pain intensity 
scores (VAS = 2.1) compared to the control group 
(VAS = 4.3), confirming the superior pain manage-
ment provided by intrathecal fentanyl. 

Discussion 

The primary aim of this study was to assess the ef-
fectiveness of intrathecal fentanyl in preventing 
post-dural puncture headache (PDPH) in patients 
undergoing caesarean section under spinal anesthe-
sia. Our findings demonstrate that the addition of in-
trathecal fentanyl significantly reduces the inci-
dence, severity, and duration of PDPH when com-
pared to the control group, which only received local 
anesthetic. The results also show improved postop-
erative pain management, quicker recovery times, 
and higher patient satisfaction in the fentanyl group 
[8]. 

PDPH remains one of the most common complica-
tions associated with spinal anesthesia, and its pre-
vention is of paramount importance for improving 
patient outcomes following caesarean section. The 
incidence of PDPH in our study was significantly 
lower in the fentanyl group (12%) compared to the 
control group (28%). This result aligns with previ-
ous studies that have suggested that opioids such as 
intrathecal fentanyl can reduce the occurrence of 
PDPH by providing potent analgesic effects at the 
spinal level. Fentanyl, by binding to opioid receptors 
in the central nervous system, may not only reduce 
the pain associated with PDPH but also help mitigate 
the physiological effects that contribute to the devel-
opment of this condition, such as CSF leakage and 
reduced intracranial pressure [9]. 

The reduction in PDPH incidence observed in our 
study supports the hypothesis that intrathecal fenta-
nyl acts as an effective adjunct to spinal anesthesia 
in preventing PDPH, which has been a longstanding 
challenge in caesarean section anesthesia. Previous 
studies have similarly shown that the addition of in-
trathecal opioids like fentanyl can reduce PDPH in-
cidence by enhancing analgesia and minimizing the 
need for additional postoperative analgesics [10]. 

In addition to reducing the incidence of PDPH, the 
severity and duration of headaches were signifi-
cantly lower in the fentanyl group. The mean Visual 

Analog Scale (VAS) score for the severity of PDPH 
was 3.2 in the fentanyl group compared to 6.1 in the 
control group, indicating that intrathecal fentanyl 
not only reduces the occurrence of PDPH but also 
provides superior pain control for affected patients. 
The VAS score is a reliable and widely used tool to 
assess pain intensity, and the significant difference 
in scores between the two groups further highlights 
the effectiveness of fentanyl in alleviating the dis-
comfort associated with PDPH [11]. 

The duration of PDPH was also significantly shorter 
in the fentanyl group (2.3 days) compared to the con-
trol group (4.7 days). The shorter duration of PDPH 
in the fentanyl group could be attributed to the en-
hanced analgesia provided by intrathecal fentanyl, 
which may help prevent the prolongation of symp-
toms. In many cases, PDPH can last for several days, 
impacting patient recovery and increasing the likeli-
hood of requiring further interventions, such as 
blood patches. By reducing the duration of the head-
ache, fentanyl appears to offer a critical advantage 
in minimizing the overall impact of PDPH on the pa-
tient’s recovery process [12]. 

One of the most significant findings of this study is 
the reduced need for supplementary analgesics in the 
fentanyl group. Only 22% of patients in the fentanyl 
group required additional analgesics, compared to 
45% in the control group. This finding suggests that 
intrathecal fentanyl not only reduces the incidence 
of PDPH but also provides superior postoperative 
pain relief. By minimizing the need for systemic an-
algesics, fentanyl helps decrease the reliance on opi-
oids and other medications that may be associated 
with side effects, such as nausea, vomiting, and se-
dation. The reduction in supplementary analgesic re-
quirements is clinically significant because it con-
tributes to improved patient outcomes, shorter re-
covery times, and fewer complications [13]. 

In terms of side effects, the fentanyl group had a 
slightly higher incidence of nausea (8%) and pruri-
tus (5%) compared to the control group (4% and 3%, 
respectively). However, these side effects were gen-
erally mild and did not result in significant clinical 
complications. The incidence of respiratory depres-
sion and hypotension was negligible in both groups, 
which suggests that the doses of intrathecal fentanyl 
used in this study were well-tolerated. Previous 
studies have reported similar findings, with mild 
nausea and pruritus being the most common side ef-
fects of intrathecal fentanyl. These side effects are 
generally self-limiting and can be managed conser-
vatively, without significant impact on the overall 
safety of the drug [14]. 

The results suggest that, while intrathecal fentanyl 
may cause mild side effects, the benefits in terms of 
reduced PDPH and improved postoperative pain 
control far outweigh the risks. Furthermore, the lack 
of significant complications such as respiratory 
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depression or hypotension highlights the safety pro-
file of intrathecal fentanyl when administered in ap-
propriate doses. 

Another notable finding in our study was the quicker 
postoperative recovery in the fentanyl group, as ev-
idenced by the shorter time to first ambulation (6.5 
hours in the fentanyl group versus 8.1 hours in the 
control group). This result suggests that fentanyl 
may contribute to faster recovery by providing better 
analgesia and reducing the impact of PDPH. Faster 
ambulation is a key indicator of recovery in surgical 
patients, as early mobilization is associated with 
fewer complications, such as deep vein thrombosis 
and pulmonary embolism, and promotes overall 
physical rehabilitation [15]. 

Additionally, patient satisfaction scores were signif-
icantly higher in the fentanyl group (8.3 vs. 7.0 in 
the control group), reflecting the improved overall 
experience of recovery. This finding supports the 
notion that better pain control leads to higher patient 
satisfaction, which is a critical component of the 
quality of care in perioperative settings. 

Our findings are consistent with other studies that 
have evaluated the use of intrathecal fentanyl for the 
prevention of PDPH. Many previous studies have 
shown that intrathecal fentanyl, when added to local 
anesthetics, improves analgesic outcomes and re-
duces the incidence of PDPH in various surgical 
populations, including those undergoing caesarean 
section. The consistent results across multiple stud-
ies suggest that intrathecal fentanyl is a reliable and 
effective adjunct for preventing PDPH and improv-
ing postoperative recovery. 

Conclusion 

In conclusion, the results of our study demonstrate 
that intrathecal fentanyl significantly reduces the in-
cidence, severity, and duration of PDPH in women 
undergoing caesarean section under spinal anesthe-
sia. The addition of fentanyl also provides better 
postoperative pain control, reduces the need for sup-
plementary analgesics, and contributes to quicker re-
covery times. The mild side effects observed were 
manageable and did not result in any significant clin-
ical complications. Given the positive outcomes ob-
served in this study, intrathecal fentanyl should be 
considered a valuable adjunct to spinal anesthesia in 
caesarean section procedures to prevent PDPH and 
enhance patient recovery. Further studies with larger 
sample sizes and longer follow-up periods are 
needed to confirm these findings and explore the 
long-term benefits of intrathecal fentanyl. 
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