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A B S T R A C T  

Objective: To compare the incidence of post-dural puncture headache (PDPH) 
following spinal anesthesia in parturients undergoing elective cesarean section 
between the sitting and left lateral decubitus positions. 
Methodology: This quasi-experimental study was conducted at Holy Family 
Hospital, Rawalpindi, Pakistan, from May 2022 to October 2022. A total of 120 
parturients undergoing elective cesarean section under spinal anesthesia were 
randomly assigned to either the sitting or left lateral decubitus position group. 
The primary outcome was the occurrence of PDPH within 5 days postoperatively. 
Secondary outcomes included adverse effects such as hypotension, 
nausea/vomiting, and bradycardia. Data were analyzed using SPSS version 25.0. 
Categorical variables were compared using the chi-square test or Fisher's exact 
test, as appropriate, with a significance level set at p < 0.05. 
Results: The incidence of PDPH post-procedure was significantly higher in the 
sitting group compared to the left lateral decubitus group (33.3% vs. 6.7%). In the 
sitting position group, 63.3% of women experienced hypotension, 26.7% had 
bradycardia, and 30.0% reported nausea/vomiting, whereas in the left lateral 
decubitus group, these figures were 58.3%, 21.7%, and 23.3%, respectively. 
Conclusion: This study concludes that the left lateral decubitus position during 
spinal anesthesia for cesarean section is associated with a lower incidence of 
PDPH compared to the sitting position. 
Keywords: Spinal anesthesia, Post-dural puncture headache, Cesarean section, 
lateral position, Sitting position. 
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Introduction 

Spinal anesthesia is routinely administered for cesarean 

section; however, it can result in a significant complication 

known as post dural puncture headache (PDPH. The 

frequency of cesarean section is rapidly increasing across 

the globe. Countries such as the Dominican Republic (58 

percent), Egypt (55 percent), Brazil (55 percent), 

Venezuela (52.4%), and Turkey (53.1%) have notably 

high rates of cesarean section, with more than fifty percent 

of infants being delivered through this method. Among 

developed countries in which the incidence of cesarean 

section is still found elevated include United States (32 %) 

and Australia (32%).1,2 Presently, spinal anesthesia is 

considered as one of the preferred anesthetic technique for 

conducting caesarean sections. Due to its various benefits, 

including the prevention of neurotoxicity associated with 

general anesthesia, cost-effectiveness, ease of 
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administration, quick onset, reduced risk of aspiration, and 

avoidance of airway manipulation, spinal anesthesia is the 

preferred method for non-complicated elective cesarean 

deliveries.3-7 Although, this type of anesthesia is related to 

several issues, for instance, nausea, vomiting, 

hypotension, urinary retention, and post dural puncture 

headache (PDPH).8 

Post-dural puncture headache (PDPH) is considered a 

significant complication among patients who undergo 

spinal anesthesia.9-11 Following the spinal anesthesia, 

PDPH incidence differs from 0.3 percent to 40 percent. As 

per the criteria outlined in International Classification of 

Headache Disorders, the post-dural puncture headache 

refers to a kind of headache that emerges during five days 

following the dural puncture, which deteriorates in the 

upright position and reduces with the lying down. It can be 

accompanied by the neck stiffness, photophobia, nausea, 

vomiting and tinnitus.12,13 Although the precise 

mechanism of the PDPH is unknown, there are two 

plausible theories; first, reducing cerebrospinal fluid 

(CSF) pressure exerts tension on intracranial structures. 

These structures are sensitive to pain, which causes the 

typical headache. Second, a compensatory vasodilatation 

results from the escape of CSF.14 The pain due to PDPH is 

very intense and leads to significant distress for the patient. 

It can possibly lead to the mother's dissatisfaction with the 

spinal anesthesia, disturbance in the baby care, increased 

hospital stay and enhanced health care facility expenses as 

well as frequent visit to hospital emergency department. 

Also, it may enhance the chance of refusal of spinal 

anesthesia by patients in future.  

Several risk factors that contribute to the development of 

post-dural puncture headache including the design and size 

of the spinal needle, the direction of needle bevel, the 

number of dural punctures carried out, age, pregnancy 

status and previous history of PDPH after cesarean section. 

In addition to these factors, the posture of patient during 

the dural puncture plays an important part in influencing 

the incidence of post-dural puncture headache.16-18 

Generally, the spinal anesthesia can be administered 

among patients in either sitting position or lateral 

position.19 The lateral decubitus position has emerged as 

an interesting approach that helps in reducing the risk of 

PDPH because of its feasibility as well as patient 

satisfaction. The sitting position of patients is associated 

with higher CSF pressure compared to the lateral decubitus 

position, which could hypothetically result in a bigger hole 

and a more protracted leakage. Additionally, dislocation of 

the brain matter as well as meninges occurs earlier among 

patients in the sitting position, leading to more indications. 

The descending movement during lateral position does not 

take place which reduces the risk of developing PDPH. 

Several studies have reported a considerably lower rate of 

post-dural puncture headache among patients of lateral 

position group when compared to patients in sitting 

position group. However, there is a limited number of 

randomized controlled trials (RCTs) on this topic, which 

is a major limitation.20 

A study carried out in Fatemieh Health Facility of Hamdan 

(Iran) by Davoudi and colleagues reported that there was a 

significantly lower rate of PDPH in the lateral decubitus 

position (4.3%) when compared with sitting position 

(20.8%). None of the patients in lateral group while 20.8% 

patients in the sitting position group had nausea & 

vomiting.21 Another most recent randomized controlled 

study carried out in Adıyaman, Turkey by Doğukan and 

teammates (2023) highlighted that post-dural puncture 

headache was noticed among five (9.4%) patients in the 

sitting position group while only one (1.9%) patient in the 

lateral position group. The prevalence of nausea & 

vomiting among patients of sitting position was 58.5 

percent and 75.5 percent while in lateral position group 

was 76.5 percent and 90.2 percent, respectively.22 A recent 

study performed by Kumar and companions elucidated 

that the incidence of post-dural puncture headache was 

found more among patients in sitting position group 

(12.0%) when compared with patients in lateral position 

group (1.0%) in 1st postoperative day.23 A meta-analysis 

conducted by Zorrilla-vaca and fellows demonstrated that 

the lateral decubitus position was related to a significant 

decrease in the PDPH incidence  when compared to the 

sitting position. However, only three out of seven RCTs 

were included in the meta-analysis that showed an 

important reduction in the incidence of PDPH with the 

lateral decubitus position.20 

Local data in this area are also scarce. Therefore, the 

current study was conducted to compare the frequency of 

PDPH after spinal anesthesia in the sitting position and the 

left lateral decubitus position among parturients 

undergoing elective cesarean section. 

Methodology 

A quasi-experimental study was conducted at Holy Family 

Hospital in Rawalpindi, Pakistan, spanning from May 

2022 to October 2022. Approval from the institutional 

review board was obtained to conduct this study. Prior to 

data collection, all participants were briefed about the 

study's objectives, and written informed consent was 

https://www.sciencedirect.com/topics/nursing-and-health-professions/urine-retention
https://www.sciencedirect.com/topics/nursing-and-health-professions/postdural-puncture-headache
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obtained from each participant. The study included 120 

women who underwent elective cesarean section under 

spinal anesthesia. 

Inclusion criteria of the study were: women aged 18 years 

and older, gestational age of 37 weeks or more, and ASA 

physical status I/II. The exclusion criteria were: known or 

suspected allergy to local anesthetics, contraindication to 

SA, history of headache or neurological disorder, and 

refusal to participate in the study. The respondents were 

randomly allocated in 2 groups utilizing a computer-

generated randomization sequence: sitting position (60 

women) or lateral position (60 women). All the SA 

procedures were performed by an experienced 

anesthesiologist using a 25G pencil-point needle at the L3-

4 or L4-5 intervertebral space. The dosage of bupivacaine 

was 10-12 mg depending on the height of the patient and 

0.75% heavy Bupivacaine was used. 

Primary outcome of study was incidence of post-dural 

puncture headache (PDPH) defined as a headache that 

developed during seventy-two hours following the SA and 

was relieved by lying down. The secondary outcomes were 

incidence of other complications for instance, 

hypotension, bradycardia, and nausea/vomiting. 

Data on patient demographics, obstetric history, and 

anesthesia-related factors were collected using a 

standardized questionnaire. Sample size of the study was 

calculated based upon a previous study that reported an 

incidence of PDPH of 30% in sitting position while 10% 

in lateral position. Assuming a power of 80% and a two-

sided alpha of 0.05, a sample size of 120 participants (60 

in each group) was needed to identify a significant 

difference in PDPH incidence between participants of both 

groups. 

All data were analyzed using SPSS version 25.0 (IBM 

Corp., Armonk, NY, USA). Descriptive statistics were 

employed to summarize the data. Continuous variables 

were compared using Student's t-test or the Mann-Whitney 

U test, as appropriate. Categorical variables were 

compared using the chi-square test or Fisher's exact test, 

as appropriate. A p-value below 0.05 was considered 

statistically significant. 

Results  

A total of 120 women were enrolled in the study, with 60 

assigned to the sitting position group and 60 to the lateral 

position group. There were no significant differences 

between the two groups in terms of baseline 

characteristics, including age, gestational age, BMI, and 

obstetric history. This information is summarized in Table 

I. The incidence of PDPH was higher in sitting position 

group as compared to lateral group. 

Table I: Baseline characteristics of study population 

Characteristic 

Sitting 

Position 

Group (n=60) 

Lateral 

Position 

Group (n=60) 

P-

value 

Age (yrs)  

mean +  SD 
30.75 + 3.54 29.77 + 2.32 0.26 

BMI (kg/m2)  

mean  + SD 
25.38 + 2.68 26.38 + 2.38 0.190 

Gestational Age 

(weeks), mean +  

SD 

38.5 + 1.1 38.6 + 1.0 0.69 

Nulliparous, n 

(%) 
24 (40.0) 22 (36.7) 0.72 

Previous cesarean 

section, n (%) 
18 (30.0) 20 (33.3) 0.75 

History of 

headache, n (%) 
14 (23.3) 13 (21.7) 0.85 

It was found that sitting position group 33.3% of the 

patients had PDPH. However, in lateral position group 

only 6.7% had PDPH. The difference is statistically 

significant with a p value of less than 0.05. Further details 

regarding time of onset of PDPH are shown in table II. 

However, the frequency of complications related to PDPH 

were not significantly different between both groups as 

shown in table III. 

Table III: Incidence of post dural puncture headache. 

PDPH 

Sitting 

Position 

Group 

(n=60) 

Lateral 

Position 

Group 

(n=60) 

P-

value 

Incidence of PDPH, n 

(%) 
20 (33.3%) 4 (6.7%) 0.00 

 Day of onset, n (%) 

Day 1 4 (6.7%) 0 (0.0%) 

0.00 

Day 2 6 (10.0%) 3 (5.0%) 

Day 3 5 (8.3%) 0 (0.0%) 

Day 4 3 (5.0%) 1 (1.7%) 

Day 5 2 (3.3%) 0 (0.0%) 

No PDPH 40 (66.7%) 56 (93.3%) 

Total  60 (100.0%) 60 (100.0%) 

Table III: Incidence of complications. 

Complications 

Sitting 

Position 

Group (n=60) 

Lateral 

Position 

Group (n=60) 

P-

value 

Hypotension, n 

(%) 
38 (63.3) 35 (58.3) 0.63 

Bradycardia, n (%) 16 (26.7) 13 (21.7) 0.64 

Nausea/vomiting,  

n (%) 
18 (30.0) 14 (23.3) 0.49 
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Discussion 

The patient positioning during spinal anesthesia for a 

cesarean section is an important factor that can 

significantly affect the postoperative outcomes. One of the 

most significant concern, is the incidence of post-dural 

puncture headache. PDPH is a common complication 

associated with spinal anesthesia. Therefore, current study 

was carried out to compare the frequency of PDPH 

following spinal anesthesia in the sitting position and in 

the left lateral decubitus position among parturient who 

underwent elective caesarean section. To acquire 

appropriate results, total 120 women were included in the 

study and divided equally in two groups (60 women in 

sitting position group and 60 women in lateral position 

group). 

The mean age of the women in sitting position group was 

30.75 + 3.54 years while in the lateral position group was 

29.77 + 2.32 years. The findings of our research are 

comparable with a most recent research undertaken by 

Doğukan et al who reported that mean age of the women 

in sitting position group was 29.23 + 5.09 years while in 

lateral position group was 29.39 + 4.28 years.22  Another 

study carried out by Dinesh et al indicated that mean age 

of the women in sitting position group was 25.333 + 2.229 

years while in left lateral position group was 26.083 + 

3.263 years.5 Similarly in another study,  mean age of the 

women in sitting position group was 26.7 + 4.8 years while 

in lateral position group was 26.4 + 4.8 years.23 The 

difference in presentation of age groups can be due to 

geographical as social and cultural practices of the area 

associated with marriage and pregnancy. 

It has been reported in literature that the PDPH incidence 

was observed less among patients with increased BMI who 

experienced cesarean section.24 However since there was 

no statistical difference between baseline characteristics of 

both populations, we can safely say that BMI did not 

influence the outcomes of our study. 

It is significant to mention here that the incidence of PDPH 

was observed more among women of sitting position 

group than the women of lateral position group. The 

incidence of PDPH in sitting position group was 33.3% (20 

women) while in lateral position group was only 6.7% (4 

women). Our findings are supported by a number of 

studies which showed a statistically significant and lower 

incidence of PDPH in lateral position as compared to 

sitting position.2,6,21,22 The results of a similar study 

performed by Hussain et al showed that 20.0% (9 women) 

in sitting position group while only 4.4% (2 women) in 

lateral position group had post dural puncture headache.2 

Similarly, the results of another study conducted by 

Demilew et al also corroborated that later position is better 

than sitting position with regards to post dural puncture 

headache. As the incidence of PDPH was 79.2% (19 

women) in sitting position group while 20.8% (5 women) 

in lateral position group.6 

In another study undertaken by Davoudi et al. the 

incidence of PDPH was 20.8% (10 women) in sitting 

position group while 4.3% (2 women) in lateral position 

group.[21] Similarly Doğukan et al also highlighted in their 

study that lateral position was more effective than sitting 

position in preventing PDPH. They asserted that in sitting 

position group, 9.8% (5 women) and in lateral position 

group, only 1.9% (1 woman) had post dural puncture 

headache.22 

Our study further disclosed that among 20 women of 

sitting position group who had PDPH, 6.7% (4 women), 

10.0% (6 women), 8.3% (5 women), 5.0% (3 women) and 

3.3% (2 women) had day of onset 1, 2, 3, 4 and 5, 

respectively. However, among 4 women of lateral position 

group who had PDPH, 5.0% (3 women) had day of onset 

1 and only 1.7% (1 woman) had day of onset 4. The 

findings of a study conducted by Sharma et al 

demonstrated that in sitting position group, the PDPH 

incidence was 9.0% (6 women), 14.9% (10 women), 

17.9% (12 women) and 4.5% (3 women) on postop days 

1, 2, 3 and 4, respectively. However, in lateral position 

group, the PDPH incidence was 4.5% (3 women) on 

postop days 1 & 2 and 1.5% (1 woman) on postop day 3.16  

The results of another study done by Chakraborty et al 

highlighted that among 12.6% (19 out of 150 women) of 

sitting position group who had PDPH, the incidence was 

4.0% (6 women), 4.7% (7 women), 3.3% (5 women) and 

0.7% (1 woman) on postop days 1, 2, 3 and 4, respectively. 

Likewise, among 10.6% (16 out of 150 women) of lateral 

position group who had PDPH, the incidence was 3.3% (5 

women), 4.7% (7 women), 2.0% (3 women) and 0.7% (1 

woman) on postop days 1, 2, 3 and 4, respectively.25 So, 

from above discussion it is cleared that majority of the 

patient who will suffer from PDPH, the onset of symptoms 

will likely occur on 1st and 2nd post operative day. These 

are the days when patients’ recovery is of upmost priority 

and PDPH will not only hamper patients’ recovery but also 

the affect the quality of care a mother can provide to her 

newborn. Therefore, prevention of PDPH is the key to 

better outcome. 
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Furthermore our study revealed  that lateral position group 

was found better than sitting position group with regards 

to complications such as hypotension, nausea & vomiting 

and bradycardia. Among patients of sitting position group, 

the frequency of hypotension, bradycardia and nausea / 

vomiting was 63.3%, 26.7% and 30.0% while in lateral 

position group was 58.3%, 21.7% and 23.3%, respectively.  

A study conducted by Sharma et al reported that the 

frequency of nausea & vomiting was more prevalent 

among patients of sitting position group than among 

patients of lateral position group (17.9% & 13.4% versus 

4.5% & 1.4%). The difference was statistically 

significant.16 But the findings of a study undertaken by 

Kumar et al highlighted that there was an insignificant 

difference between both groups regarding incidence of 

nausea and vomiting.23 The findings of a study done by 

Chakraborty et al highlighted that the incidence of 

hypotension was 22.7 percent in sitting position group 

while 27.3 percent in lateral position group.25 Doğukan et 

al asserted in their study that frequency of nausea & 

vomiting in sitting position group was 58.5% and 75.5% 

while in the lateral position group was 76.5% and 90.2%, 

respectively. The heterogenous results from different 

studies may have been influenced by the geographical 

factors as well local pharmacological and genetic factors 

of the population. 

However, based on above discussion we can safely say that 

lateral position for spinal anesthesia is safer than sitting 

position as it decreases the incidence of PDPH. However, 

there is heterogenic data available regarding advantages of 

lateral position over sitting position in terms of 

hemodynamics, nausea and vomiting. 

Conclusion  

Study concluded that lateral position during spinal 

anesthesia for cesarean section is associated with a lower 

incidence of PDPH as compared to the sitting position. 
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