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Purpose: Postdural puncture headache (PDPH) is one of the most recognized complications 

after spinal anesthesia in women undergoing cesarean delivery. This study aimed to investigate 

the incidence of PDPH and its associated risk factors in women undergoing cesarean delivery 

in Jordan.

Patients and methods: This study included all women who underwent cesarean delivery 

at King Abdullah University Hospital in Jordan during 2015. Patient characteristics including 

age, weight, occurrence of PDPH, needle type, repeated puncture attempt, history of spinal 

anesthesia and PDPH, presence of tension headache, preeclampsia, migraine, sinusitis, and 

caffeine withdrawal were collated from hospital records. Statistical analyses were performed 

to assess the association of these characteristics with PDPH.

Results: The study cohort consisted of 680 women. Among these, only 43 (6.3%) had developed 

PDPH. The only factors that showed significant association (P<0.01) with PDPH were repeated 

puncture attempt and presence of tension headache. The repeated puncture attempt increased the 

risk of PDPH 2.55-fold, while presence of tension headache increased the risk 4.60-fold. Fur-

thermore, the use of the traumatic 27 G Spinostar needle increased the risk of repeated puncture 

attempt 28.45-fold (P<0.01) compared with the use of the pencil-point 25 G Whitacre needle.

Conclusion: The major risk factors associated with the incidence of PDPH in women undergoing 

cesarean delivery in Jordan are repeated puncture attempt and presence of tension headache. The 

use of the pencil-point 25 G Whitacre needle is recommended since this was associated with a 

substantially reduced risk of repeated spinal puncture than the traumatic 27 G Spinostar needle.

Keywords: postdural puncture headache, postspinal puncture headache, spinal anesthesia, 

spinal needle

Introduction
Spinal anesthesia, also known as subarachnoid block, is a common type of regional 

anesthesia that involves the injection of an anesthetic agent into the subarachnoid space.1 

It was first performed accidentally by Corning in 1885.2 Since then, it has been widely 

used, especially in obstetric patients undergoing cesarean delivery. However, despite 

its widespread use, the procedure is still associated with several complications;1 the 

most recognized is postdural puncture headache (PDPH).3

PDPH, also known as postspinal puncture headache, is an unpleasant complica-

tion that can develop after spinal anesthesia. Its incidence ranges between <2% and 

40% according to the needle type and size.4 PDPH usually occurs within 1–2 days 

after dural puncture, and the majority of patients respond to simple analgesia such as 

paracetamol, caffeine, bed rest, and good hydration maintenance. If the complication 
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persists, an epidural blood patch should be administered. 

PDPH usually lasts between 5 and 7 days and is characterized 

by severe frontal or occipital headache that increases with 

sudden movement, getting up from supine position, cough-

ing, and straining. In severe cases, there may be vision and 

hearing alterations as a result of traction on cranial nerves.5

Several risk factors have been attributed to PDPH 

including age, weight, needle size and design, and number 

of puncture attempts.5,6 For example, it has been reported 

that there is an inverse relationship between the incidence 

of PDPH and both age and weight.5 In addition, needle size 

and design appear to play a crucial role in the incidence of 

PDPH.4–6 Reducing the size of the spinal needle has been 

shown to significantly reduce the prevalence of PDPH.4,5

Until now, there has been no information about the inci-

dence of PDPH in Jordanian women undergoing cesarean sec-

tion. This study aimed to investigate the incidence of PDPH 

and its associated risk factors in women undergoing cesarean 

delivery in Jordan. It retrospectively analyzed the influence 

of several factors on the occurrence of PDPH. These factors 

included age, weight, needle type, repeated puncture attempt, 

previous history of spinal anesthesia, previous history of 

PDPH, presence of tension headache before anesthesia, 

preeclampsia, migraine, sinusitis, and caffeine withdrawal.

Materials and methods
The study cohort included all women who underwent cesar-

ean delivery at King Abdullah University Hospital (KAUH) 

in Jordan during 2015. Women with a recorded history of 

chronic headache episodes of unknown cause were excluded 

from the study. This study was approved by the Institutional 

Research Board (IRB) committees at Jordan University of 

Science and Technology and KAUH (47/2016). Patients’ 

consent to review their medical records was not required 

by the IRB committees. Patient data including age, weight, 

occurrence of spinal headache, needle type, repeated punc-

ture attempt, previous history of spinal anesthesia and PDPH, 

presence of preeclampsia, migraine, and sinusitis were col-

lated from the hospital records. In addition, the presence of 

tension headache before anesthesia and caffeine withdrawal 

were easily confirmed by questioning the patients as part of 

the original treatment and included in the patients’ medical 

records.

The spinal anesthesia was performed by several anesthe-

tists who have similar training and experience level using the 

same puncture technique and approach. The patients were 

followed up regularly for a period of 3 days. The follow-up 

assessments were conducted twice daily, once during the day 

time shift and once during the on-call night period. During 

these follow-ups, the patients were assessed by the assigned 

specialist or the senior resident available, and the follow-up 

findings were recorded in the patients’ file. In addition, the 

patients were asked to report to the hospital any complaint 

of headache after being discharged home.

The headache was diagnosed as PDPH if it fulfilled the 

criteria of International Classification of Headache Disorders 

3rd edition (beta version) (ICHD-III beta): (i) dural puncture 

has been performed; (ii) headache has developed within 5 

days of the dural puncture; and (iii) headache is not better 

accounted for by another ICHD-III beta diagnosis.7

statistical analysis
Patient characteristics were recorded as the mean ± stan-

dard deviation for continuous variables and the frequency 

distribution for categorical variables. Chi-square test of 

association was applied to investigate the association between 

each variable and the occurrence of PDPH at the 5% level 

of significance. In addition, binary logistic regression was 

performed to determine the adjusted relative risk of these 

variables on the incidence of PDPH.

Results
The study cohort comprised 680 women who underwent 

cesarean surgery under spinal anesthesia during 2015. 

Among these, 43 (6.3%) women had developed PDPH. 

Approximately one-half of the studied population (335 

women, 49.3%) were anesthetized using a 25 g Whitacre 

needle type, while the others (345 women, 50.7%) were 

anesthetized using a 27 G Spinostar needle type. However, 

no significant association (P>0.05) was found between the 

needle type and the incidence of PDPH. Furthermore, six 

women had a history of preeclampsia, while 19 women had 

a medical history of migraine. None of these patients had 

developed PDPH indicating that migraine and preeclampsia 

are not predisposing factors for PDPH in Jordanian women. 

The only two factors that showed a significant association 

(P<0.01) with PDPH were repeated puncture attempt for a 

second time and presence of tension headache before spinal 

anesthesia. The frequency distribution of each factor with 

PDPH, along with its significance value, is shown in Table 1.

After controlling for the effects of all factors reported in 

Table 1, the logistic regression analysis revealed that patients 

who received a second puncture attempt had a 2.55-fold 

(P<0.05) increased risk of developing PDPH, while patients 

who had tension headache prior to spinal anesthesia had a 

4.60-fold (P<0.01) increased risk (Table 2). The adjusted 
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effects of the remaining factors were not significantly associ-

ated with the incidence of PDPH (P>0.05). Furthermore, we 

tested if any of these factors were associated with repeated 

puncture attempt. The chi-square analysis revealed a signifi-

cant (P<0.01) association between needle type and repeated 

puncture attempt. The adjusted effects in the logistic regres-

sion model showed that the use of the 27 G Spinostar needle 

increased the risk of repeated puncture attempt 28.45-fold 

compared with the use of the 25 G Whitacre needle.

Discussion
To our knowledge, this is the first retrospective study to 

investigate the incidence of PDPH and its associated risk 

factors in women undergoing cesarean delivery in Jordan. The 

findings revealed that the most influential factors affecting 

PDPH incidence in these obstetrical patients were repeated 

puncture attempt and the presence of tension headache prior 

to the spinal anesthesia procedure. Furthermore, age, weight, 

previous history of spinal anesthesia and PDPH, presence of 

preeclampsia, migraine, sinusitis, and caffeine withdrawal 

did not predispose the women to PDPH. In addition, the 

study demonstrated that there was no direct effect of needle 

type on the incidence of PDPH. However, findings showed a 

clear correlation between needle type and repeated puncture 

attempt during spinal anesthesia.

Previous studies have reported contrary results to our find-

ings regarding some of the aforementioned factors including 

the age of the patients, weight, and previous history of spinal 

anesthesia and PDPH. Seeberger et al8 reported an inverse 

correlation between the age of the patients and the incidence 

of PDPH. Moreover, Amorim and Valença9 demonstrated that 

patients with a history of previous PDPH have a significantly 

increased risk of developing a recurrent episode of PDPH. 

Faure et al10 found that morbidly obese pregnant women 

exhibited a lower incidence of PDPH due to increased intra-

abdominal pressure that leads to reduced cerebrospinal fluid 

(CSF) leakage. In this study, the insignificant role of these 

risk factors in the incidence of PDPH in Jordanian women 

suggests that the correlation between PDPH and these risk 

factors may vary based on racial and ethnic differences.

The pathophysiological mechanism of PDPH is still com-

pletely unclear. Puncturing the dura during spinal anesthesia 

may lead to excessive leakage of CSF, resulting in a marked 

decrease in intracranial pressure.4,11 This rapid rate of CSF 

loss cannot be immediately compensated by the slower rate 

of CSF production.12 It has been postulated that the reduction 

in intracranial pressure may cause a downward traction and 

stretching of the pain-sensitive intracranial structures in the 

upright position. These intracranial structures include cranial 

nerves, bridging veins, and the dura itself.4 The pain may be 

transferred along the trigeminal nerve to produce headache 

in the frontal head region and possibly also via the glos-

sopharyngeal, vagus, and cervical spinal nerves to produce 

pain in the neck, shoulders, and occipital area of the head.13 

Another speculated mechanism attributes PDPH to the vaso-

dilation of meningeal vessels that occurs as a compensatory 

mechanism for the restoration of intracranial pressure to its 

normal value.14 The latter mechanism is consistent with the 

Table 1 incidence of postdural puncture headache in relation to 
different factors

Risk factors No Yes P-value

Age, mean ± sD (years) 31.5 ± 0.22 32.8 ± 0.96 0.120

Weight, mean ± sD (kg) 83.1 ± 0.41 85.2 ± 1.90 0.275
needle type, n (%)

25 g Whitacre 318 (94.9) 17 (5.1)
0.187

27 g spinostar 319 (92.5) 26 (7.5)
Repeated puncture attempt, n (%)

no 448 (95.3) 22 (4.7)
0.008

Yes 189 (90.0) 21 (10.0)
Previous spinal anesthesia, n (%)

no 481 (93.9) 31 (6.1)
0.736

Yes 151 (93.2) 11 (6.8)
Previous spinal headache, n (%)

no 616 (94.2) 38 (5.8)
0.348

Yes 16 (88.9) 2 (11.1)
Presence of tension headache, n (%)

no 543 (95.6) 25 (4.4)
<0.001

Yes 94 (83.9) 18 (16.1)
Preeclampsia, n (%)

no 631 (93.6) 43 (6.4)
0.523

Yes 6 (100) 0 (0)
Migraine, n (%)

no 618 (93.5) 43 (6.5)
0.251

Yes 19 (100) 0 (0)
sinusitis, n (%)

no 586 (93.5) 41 (6.5)
0.427

Yes 51 (96.2) 2 (3.8)
caffeine withdrawal, n (%)

no 617 (93.9) 40 (6.1)
0.178

Yes 20 (87.0) 3 (13.0)

Abbreviations: n, number; sD, standard deviation.

Table 2 Adjusted effects of repeated puncture attempt and 
presence of headache on postdural puncture headache

Risk factor P-value AR 95% CI

Repeated puncture
no Ref 1.00 (Ref) Ref
Yes 0.03 2.55 1.09–5.93

Presence of headache
no Ref 1.00 (Ref) Ref
Yes <0.001 4.60 2.31–9.15

Notes: Factors in the logistic regression model included needle type, previous spinal 
anesthesia, previous spinal headache, preeclampsia, migraine, caffeine withdrawal, 
sinusitis, age, and weight.
Abbreviations: AR, adjusted risk; CI, confidence interval; Ref, reference.
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Monroe–Kellie doctrine which states that the total volume 

of the brain, blood, and CSF must always be constant within 

the cranial cavity; therefore, any decrease in the CSF volume 

must be compensated by an increase in the blood volume.14

Multiple studies had shown that needle characteristics, 

such as type and size, play a major role in the incidence of 

PDPH.15–18 Vallejo et al reported that the use of classical 

cutting bevel needles such as Quincke produces a higher 

frequency of PDPH compared with the more modern blunt 

pencil-point needles such as Whitacre.6 In addition, Van-

dam and Dripps reported a significant increase in PDPH 

incidence when 16 G needles were used in comparison with 

26 G needles.19 In the present study however, there was no 

significant difference in the incidence of PDPH between 

the patients who were anesthetized with the beveled 27 G 

Spinostar needle and those anesthetized with the pencil-

point 25 G Whitacre needle. This lack of difference may 

be attributed to the smaller size of the traumatic Spinostar 

needle compared with the atraumatic Whitacre needle, 

indicating that it does not cause a more severe tear in the 

dura mater or a greater amount of CSF leakage compared 

with the Whitacre needle.

Other predisposing factors in the incidence of PDPH 

are puncture technique and needle orientation.20 Previous 

studies have showed that paramedian or lateral injections 

of anesthetic solution induce a smaller rate of CSF leakage 

compared with the median approach.21,22 The direction of the 

needle bevel also plays a major role in PDPH development. It 

has been shown that inserting the needle with its bevel paral-

lel to the longitudinal fibers of the dura will cause a smaller 

puncture hole, resulting in a slower rate of CSF leakage.23 

However, assessing the influence of these factors was not 

feasible in this study because all injections were performed 

by the same puncture technique and approach.

Our results showed that the repeated puncture attempt 

during spinal anesthesia is a major risk factor for PDPH. 

Repeated puncture attempts may lead to more perfora-

tions in the dura mater and thereby increase CSF loss. This 

correlation has also been reported by previous studies.8,24 

Seeberger et al8 reported that 4.2% of patients who received 

a second puncture attempt developed PDPH compared to 

1.6% of patients who required a single attempt. In addition, 

although needle type did not have a direct impact on the inci-

dence of PDPH in this study, it was significantly correlated 

with repeated puncture attempt. Using the traumatic 27 G 

Spinostar needle significantly increased the probability of 

repeating the spinal puncture for a second time compared 

with using the less traumatic 25 G Whitacre needle. This 

therefore suggests that needle type is indirectly correlated 

with the incidence of PDPH in these obstetric patients. It 

is speculated that small needle sizes may be deviated or 

damaged by the calcified ligaments (i.e., ligamentum fla-

vum) necessitating the repetition of the puncture. Indeed, 

an increase in the number of puncture attempts is typically 

observed with smaller spinal needles.25

The results of this study show that the presence of ten-

sion headache prior to spinal anesthesia may greatly increase 

the incidence of PDPH. An interrelationship between the 

mechanisms that generate PDPH and other types of headache 

has been suggested.26 Kuntz et al27 found that the group of 

patients with headache 1 week before the procedure had 

a much higher incidence of PDPH compared with PDPH 

incidence in non-headache group. Jabbari et al proposed 

that the unusual physiological status and the unclear nature 

of neurogenic transmitters in patients with chronic tension 

headache may render them more susceptible to developing 

subsequent episodes of PDPH.5

Regarding the management of PDPH, all patients were 

preloaded with 500 mL normal saline half an hour before 

the anesthetic procedure in order to reduce the risk of PDPH. 

However, patients who developed PDPH in this study were 

successfully managed by bed rest, increased fluid intake, 

and paracetamol prescription (1 g pro re nata). According 

to our hospital records, none of these patients required the 

administration of an epidural blood patch.

Some of the limitations to this study may include the 

sample size and the involvement of more than one anesthetist. 

However, it is important to note that the anesthetists who 

performed the spinal anesthesia in this study have similar 

training and experience level and they used the same puncture 

technique and approach. Nevertheless, further studies that 

include a larger sample and more influencing factors such 

as different puncture techniques are warranted.

Conclusion
Repeated puncture attempt and the presence of tension head-

ache are major risk factors associated with the incidence of 

PDPH in women undergoing cesarean delivery in Jordan. 

Needle type did not have a direct impact on the incidence of 

the PDPH in these patients; however, it was directly related to 

repeated puncture attempt. It seems that the use of the pencil-

point 25 G Whitacre needle is associated with a substantially 

reduced risk of repeated spinal puncture attempt than the use 

of the traumatic 27 G Spinostar needle. Future investigations 

that involve a large sample with different needle types and 

puncture techniques are recommended.
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