FACTORS PREDISPOSING TO POSTDURAL PUNCTURE HEADACHE AFTER
SPINAL ANAESTHESIA AMONG ELECTIVE CAESAREAN SECTION
PATIENTS AT THIKA LEVEL 5 HOSPITAL, KENYA

ABSTRACT

Background: Postdural puncture headache (PDPH) is a common complication following spinal
anaesthesia for Caesarean section (CS). There is little data on the incidence and its predisposing
factors in low-income countries. The study aimed to investigate the incidence and factors
predisposing patients to PDPH after a dural puncture during a planned Caesarean section under
spinal anaesthesia at Thika Level 5 Hospital, Kenya.

Methods: A cross-sectional study design was used. Pregnant women scheduled for planned
Caesarean sections under spinal anaesthesia at Thika Level 5 Hospital were randomly recruited.
Data was collected during the fourth quarter of 2021. Patient factors (age, BMI, bed rest, and previous
history of PDPH), healthcare provider factors (qualification, experience, and the number of dural
punctures), and equipment factors (size, design, and spinal needle orientation) were evaluated to
determine predisposing factors for PDPH. Sample size obtained by the use of Fisher's formula,
resulting in a sample size of 103.

Results: We found the incidence of PDPH at Thika Level 5 Hospital to be 24.5%. Patient and
equipment factors were found to be associated with PDPH. Among the patient factors, high BMI was
found to be significant (p = 0.039) while among the equipment factors, traumatic needle tip design (p
= 0.049) and the perpendicular orientation of needle bevel (p = 0.022) were found to be associated
with PDPH.

Conclusion and Recommendations: We conclude that PDPH is a common complication following
spinal anaesthesia for Caesarean section, and the incidence (24.5%) is relatively high at Thika Level
5 Hospital. High BMI, traumatic cutting spinal needle tip design and perpendicular orientation of the
needle bevel are predisposing factors. Further research is needed to determine the predisposing
factors of PDPH at different levels of hospitals in Kiambu County, and understand the specific
mechanisms and measures to minimize the incidence PDPH.
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INTRODUCTION

The field of anaesthesia has seen significant advancements in recent years, with spinal anaesthesia
being a popular method for surgeries below the umbilicus (Olawin et al., 2022). However, one
complication often associated with spinal anaesthesia is postdural puncture headache (PDPH). PDPH
is defined as head pain that appears within five days of the dura being punctured. The headache is
linked to the spilling of cerebrospinal fluid (CSF) through the hole created by the needle and can lead
to symptoms such as subjective tinnitus and neck stiffness. A study done at Columbia found that 99%
of PDPH's occur during the first three days, and 66% occur within the first 48 hours of spinal
anaesthesia (Arevalo-Rodriguez et al., 2016)

The global incidence of PDPH ranges from 0.1% to 36% (Jabbari et al., 2013). The incidence at KNH
in 2009 was 47.5% (Muhumuza et al., 2009), and at Aga Khan University Hospital, it was 20.35%
(Gisore, 2010). Other studies in the region found the incidence of PDPH within the same range as this
study. In Nigeria, the incidence was 15.8% (Mohamed et al., 2017); in Ethiopia, it was 20.2%
(Basazinew et al., 2019). The above studies show that PDPH is still a problem in Africa.

The main factors that may lead to PDPH have been classified into three categories: the patient, the

healthcare provider, and the equipment used (Jabbari et al., 2013). Patient-related factors are often

listed as young age, prior history of PDPH, and body mass index (BMI). Some of the known critical

healthcare provider-related factors include training, experience, and the number of dural punctures.

The major equipment-related factors include the size of the needle, its design, and the bevel's



direction. A study done by Lofty Mohammed et al. (2017) found spinal anaesthesia for CS with a 29
gauge spinal needle to reduce the incidence of PDPH to 0%.

MATERIALS AND METHOD

A cross-sectional study design was used to investigate the incidence and factors predisposing
patients to PDPH after a dural puncture in patients who delivered via planned Caesarean section
under spinal anaesthesia at Thika Level 5 Hospital in Kiambu County, Kenya. The study was
conducted in the fourth quarter of 2021.

The sample size was calculated using Fisher's formula (as cited in Mugenda & Mugenda, 2003) at a
95% level of significance. The formula resulted in a sample size of 103

Data collection involved a researcher administering questionnaires containing open-ended and
closed-ended questions. Closed-ended questions were used primarily to facilitate the coding and
analysis of responses, while open-ended questions allowed participants to provide more detailed and
specific answers.

Patients scheduled for elective Caesarean sections at Thika Level 5 Hospital were recruited for the
study by the research team the evening before the surgery. Participants who consented were
selected using systematic random sampling and signed a consent form. The Principal investigator
and assistants conducted interviews with participants and filled out the first part of the questionnaires.
The anaesthetists administering the anaesthesia filled out the second part of the questionnaire after
administering spinal anaesthesia. Caesarean sections are performed at Thika Level 5 Hospital per its
protocol. The patient is pre-loaded with 500 ml to 1000 ml of normal saline one hour before being
taken to the operating room. The patient is also given a premedication dose of 2 grams of ceftriaxone
and 500 mg of metronidazole intravenously. When the patient is brought into the operating room, she
is secured to the physiological monitors and baseline readings of their EKG, blood pressure, SPO2,
and heart rate are taken.

The patient is subsequently placed in a sitting position, and an aseptic lumbar puncture is carried out.
A mixture of fentanyl 25 mcg and bupivacaine 7.5-10 mg is injected into the subarachnoid area. To
prevent aortocaval compression, the patient is subsequently placed in a supine position with a left
lateral tilt. A pinprick or cold cotton sensation is used to test the block, aiming at least T6 at its
maximum level before the surgery commences. A prophylactic antiemetic is administered to the
patient (10 mgs of Metoclopramide or 4 mgs of Ondansetron). Additionally, 5 mg of ephedrine is given
to prevent hypotension.

A screen blocks the patient's view of the surgical site, and verbal communication with the patient is
maintained. Intravenous crystalloids are also given during the surgery and for 6 hours post-operative
until the patient can resume oral feeding. After surgery, the patient is observed in the recovery room
for about an hour before being transferred to the post-natal ward.

The principal researcher followed up with patients three days post-operatively to establish the
presence of any headaches and to evaluate the severity of the headaches using a visual analogue
scale (VAS). The PDPH criteria for this study included any headache that develops within 72 hours of
a dural puncture, worsens when standing or sitting and improves when lying down, and is
accompanied by symptoms such as nausea, photophobia, and stiff neck. Patients who met the criteria
for PDPH were treated conservatively.

RESULTS

A good number of the participants were between 20 and 26 years of age. The range in age was from
20 to 42 (interquartile range (IQR) 8). More than half of the participants, 58 (56.9%), had attained
secondary school education. Less than half of the participants, 48 (47.1%), were self-employed, while
the majority were married, 96 (94.1%). About half (51%) were obese, and the mean BMI was 31.3
(SD of 5.9).



Table 1] |: Demographic Characteristics of the Study Participants (n = 102)

Variable Frequency Percent
Age

20-25yrs 19 18.6

26 - 30yrs 40 39.2

31-35yrs 25 24.5

36 - 40yrs 15 14.8

Over 40yrs 3 2.9
Level of Education

Primary School 17 16.7

Secondary School 58 56.9

College/University 27 26.4
Employment Status

Employed 16 157

Unemploved 38 37.3

Self-Employed 48 47.0
Marital Status

Married 96 94.1

Single 5 4.9

‘ Divorced 1 1.0

Patients BMI

Health weight (18.5 - 24.5) 11 10.8

Overweight (25.0- 29.9) 39 38.2

Obesity  (30.0 and above) 52 51.0

Of the 102 respondents, 89 (87.3%) reported having had prior anaesthesia before. Among the 89
respondents who had previous anaesthesia, 77 (75.5%) had received spinal anaesthesia, and 23
(29.9%) of them reported having experienced a headache then. Of the 102 participants, 27 (26.5%)
reported experiencing headaches after receiving spinal anaesthesia. After further evaluation, 25
(24.5%) were found to have experienced a headache that met the PDPH criteria (Table 1.2).

Table[ |2: Incidence of PDPH (n = 102)

Variable
Frequency % of Total

Patient experienced headache after Spinal anaesthesia

Yes 27 26.5

No 75 73.5
Headache meets PDPH criteria

Yes 25 245

No 2 2.0




A cross-tabulation of the number of patients who experienced PDPH and the time lapse between
administration of the spinal anaesthesia and onset of the headache revealed that among the 25
patients whose headaches began after receiving spinal anaesthesia, 10 (40%) reported that a
headache meeting the PDPH criteria started within 12 hours of administration of anaesthesia. Those
whose headache began between 12 and 24 hours after receiving spinal anaesthesia were 12 (48%),

and for two participants, the headache occurred between 24 and 48 hours after the spinal
anaesthesia.

Table 3 Time-Lapse before Patient Experienced Headache * Headache Meets PDPH Criteria

Cross tabulation (n = 25)

Variable Headache meets PDPH criteria

Frequency Percent

0-12 Hrs V\I.lth|.n headache meets PDPH 10 40.0
criteria (n = 25)

Within headache meets PDPH

Time-lapse 13- 24 Hrs criteria (n = 25) 12 48.0
before the onset
of headache ithi

25 - 48 Hrs Within headache meets PDPH 5 80

criteria (n = 25)

Over 48 Hrs V\/_|th|!1 headache meets PDPH 1 40
criteria

We further assessed the severity of the headache that met the PDPH criteria using the visual
analogue scale (VAS), and thirteen (52%) of the 25 participants who said they had a headache that
met the PDPH criteria reported moderate severity on the Visual Analogue Scale (VAS). Only 1 (4% of
patients) reported severe headaches, whereas 11 (44%) said they had mild ones.

Most of the patients 12(48%) who experienced PDPH after spinal anaesthesia were aged between 26
and 30 years, with seven (28%) aged between 31 and 35 years. The Chi-square test did not show
any statistical significance between the means of the two groups (p = 0.854)



Table 4: Age * Headache Meets PDPH Criteria Crosstabulation (n = 25)

Headache meets PDPH

criteria
Variable
Frequency Percent
20-25Yrs Within  headache meets 1 4.0
PDPH criteria (n = 25)
Agein Years 26-30Yrs Within  headache  meets 12 48.0

PDPH criteria (n = 25)

31-35Yrs Within headache meets 7 28.0
PDPH criteria (n = 25)

Within headache meets 3 12.0
36 - 40 YRS PDPH criteria (n = 25)
Over 40 Yrs Within headache meets 2 8.0

PDPH criteria (n= 25)

Most patients (68%) who reported experiencing PDPH had a BMI above 30.0. Only 8 (32%) with a
BMI of less than 30.0 reported experiencing headaches meeting the PDPH criteria (AOR = 4.251;
95% Cl =1.817-5.7612 p = 0.039).

Patients below 30 years generally had a lower BMI, while those over 30 had a higher BMI. We,
therefore, concluded that BMI was significantly different for at least one of the age groups (F2, 97 =
1.419, p > 0.001).

Among the 25 respondents who experienced headaches after receiving spinal anaesthesia, 8(32%)
had experienced a headache from past spinal anaesthesia. The result also revealed that 17 (68%)
reported headaches that met PDPH criteria but had no previous experience of a headache after the
past spinal anaesthesia. However, this was not statistically significant (p= 0.909).

The duration of bed rest was classified into short (< 6 hours [74.1%]) and long (> 6 hours [25.9]).
Though most participants who experienced headaches had few hours of bed, there was no significant
relationship between the hours of bed rest and PDPH (p = 0.385).

The results showed that in cases where a student anaesthetist administered spinal anaesthesia, 13
(52%) of the respondents reported experiencing PDPH. Anaesthetists with less than two years of
experience had the highest Incidence of PDPH after a dural puncture, 15 (60%), while-as those with
11- 20 years had only 1 (4%) incidence of PDPH, and those with over 20 years had no case of PDPH
reported. However, the incidence of PDPH was not statistically significantly influenced by the
healthcare professional's experience (p = 0.841).

The researcher also sought to establish any relationship between the frequency of headaches and the
number of dural punctures. Among the 25 respondents who reported PDPH, 8 (32%) had only one
attempted dural puncture, 10 (40%) had two attempted dural punctures, and 5 (20%) had three
attempts on the dura. In this study, 68% of patients with more than one dural puncture experienced
PDPH. However, the number of dural punctures and PDPH were not statistically significantly
associated (p = 0.081).

Nearly all patients (93%) had spinal anaesthesia administered using the Quincke needle, while only 6
% and 1% received spinal anaesthesia using the Whitacre and Sprotte needles, respectively. The
G25 needle was used in most procedures, accounting for 57 (56%). The traumatic cutting needle
design was used in 93.1% of the dural puncture procedures. Out of all the respondents, 66 (64.7%)
had dural punctures performed with the needle bevel orientated perpendicular to the spinal fibres.
Quincke spinal needle was used in 23 (92%) of those who developed PDPH. In 11 (44%) cases, the
needle size was Gauge 22, and in the other 12 (48%), the size was Gauge 25. Only 2 (8%) cases
were reported using the Whitacre needle, and the needle size in both cases was Gauge 22.

These differences, however, showed no statistical significance (p = 0.306). This study evaluated the
incidence of PDPH between the traumatic cutting tip needle and the atraumatic pencil tip needle.



When a traumatic cutting needle was utilized, 23 (92%) participants developed PDPH compared to
only 2 (8%) when the atraumatic pencil tip needle was used. This difference was statistically
significant (AOR 11.550; 95% CIl 0.458-7.393; p = 0.049). The likelihood of developing PDPH.
increased 1.84 times when traumatic cutting point needles were used. The number of patients who
developed PDPH when the traumatic cutting needle was used at a perpendicular orientation to the
spinal fibres was 16 (64%) compared to 7 (28%) when a parallel angle was used. When an atraumatic
pencil tip needle was used, only 1 (4%) developed a headache for each orientation. This difference
was statistically significant (aOR 4.017; 95% CI 1.297-19.241; p = 0.022).
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Figure |:|1 : Design & Orientation of Needle where Headache Meets PDPH Criteria (n = 25)

Rising from the bed was reported as a significant aggravating factor by 22 (88%) of the patients, while
only 6 (24%) of the patients said that lying down aggravated the headache; only 1 (4%) participant
reported taking analgesics as an aggravating factor.

Most patients (80%) said analgesics helped relieve headaches. Neck stiffness, nausea, and lower
back pain were the most typical symptoms exhibited by most patients at 64%, 36% and 36%,
respectively.

Most patients (88%) got relief after bed rest as treatment, while (84%) recovered after being
prescribed analgesics. Coffee was used in 8 (32%) of the patients, and only 1 (4%) patient used other
drugs to treat PDPH.

DISCUSSION

Postdural puncture headache (PDPH) is a common complication associated with spinal anaesthesia
(Mohammed et al., 2017). According to the international headache society (HIS,2018), the headache
usually starts within five days of the dural puncture and lasts up to fourteen days. The occipital or
frontal region of the head is the specific location where the pain is experienced. PDPH is particularly
common in obstetric patients and can significantly impact their quality of life (Kassa et al., 2015).
Factors predisposing to PDPH have been classified into factors associated with the patient,
healthcare provider and the equipment used to administer the anaesthesia (Weji et al., 2020).

Most participants were between the ages of 26 and 30, and the majority had a BMI of 30 or above.
According to this study, the incidence of PDPH was 24.5%, which is within the global range of
incidence (0.1-36%) (Jabbari et al., 2013). This relatively high incidence is similar to that of a study by
Mohamed et al., 2017 indicating that PDPH is still a problem in Africa. The high incidence of PDPH at
Thika Level 5 Hospital could be due to the use of traumatic cutting tip needles that have been shown
in this study to increase the incidence of PDPH.

The study also looked at four patient factors that could predispose to PDPH: age, BMI, previous
history of PDPH, and duration of bed rest. The study found that age was not a significant risk factor
for PDPH. This agrees with a study by Schmittner et al., 2010, who concluded that no significant
differences were found between PDPH incidences in different age groups. However, other studies
have demonstrated a direct relationship between age and PDPH. Ghaleb et al., 2012 revealed that
the incidence of PDPH was higher in patients between the age of 18 and 30 years, Obesity (BMI>30)
was a significant risk factor for PDPH. This finding is supported by a previous study that found
link between obesity and PDPH (Serbulent et al., 2021). Obesity is associated with several
physiological changes that could predispose to PDPH. Contrarily other studies have found lower BMI



associated with an increased incidence of PDPH. According to Peralta et al. (2015),
in parturients who received spinal anaesthesia, the incidence of PDPH was 56% in patients
with BMI less than 31.5 kg/m2 compared to 39% in those with BMI greater than 31.5 kg/m2.
We established that previous history of PDPH after a prior history of spinal anaesthesia were not
significant risk factors for PDPH. However, several studies have shown that patients with a previous
history of PDPH have a 2- 3 times higher risk of developing a new attack of PDPH compared to
patients with no prior history (Ghaleb, 2010; Amorim et al., (2008).

While the highest incidence of PDPH occurred when the experience of the anaesthetist administering
anaesthesia during the procedure was less than two years, there was no significant statistical
relationship between the experience and the incidence of PDPH.

In contrast to our finding, a recent study by Hailu et al. (2022) found that the experience of the
anaesthetist was significantly associated with PDPH in that lumbar puncture performed by
anaesthetists with more than three years of experience reduced the incidence by 56% compared to
anaesthetists with less than three years’ experience.

Our study established no significant statistical relationship between the number of dural punctures
and the occurrence of PDPH. Our findings agreed with a study done by Dagmar Oberhofer et al
(2013), which showed that the number of attempts had no association with the incidence of PDPH.
However, a recent study has shown that a higher number of lumbar puncture attempts are associated
with an increased risk of PDPH (Hailu et al., 2022)

The comparison between G22 and G25 needles showed that needle size did not have a significant
relationship with the onset of PDPH. In contrast to our study, Girma et al. (2022), found that using
spinal needle G25 reduced the incidence of PDPH by 72%. Another Egyptian study found that using a
fine spinal needle reduced the occurrence of PDPH in elective Caesarean sections to zero per cent
(Mohammed, 2017). The findings of our study may be attributed to the small sample size.

The results of this study demonstrated a connection between the incidence of PDPH and the spinal
needle's design. (AOR = 11.550; 95% confidence interval [CI] = 0.458-7.393; p= 0.049). The
likelihood of developing PDPH increased by 1.84 times when traumatic cutting-point needles were
used. These findings point to a significant relationship between the incidence of PDPH and the needle
design used during the procedure. Our study agreed with a 2017 study conducted in China, where
PDPH occurrences were found to be lower with the pencil tip atraumatic spinal needle than with the
traumatic cutting spinal needle (Hong Xu., 2017). According to a recent study by Bohara et al. (2021),
using a G25 Quincke needle was linked to a higher risk of postdural puncture headache than using a
G22 Whitacre needle.

The orientation of the needle during the procedure was found to have a significant relationship to the
incidence of PDPH. Compared to parallel alignment, the perpendicular orientation of the needle was
0.89 times more likely to result in PDPH (AOR 4.017; 95% confidence interval = 1.297- 19.241; p =
0.022). This finding corroborates a study by Bicak et al. 2019, which found that the orientation of the
needle was a significant factor associated with PDPH. Our result also agreed with a recent study by
Girma et al. (2022).

CONCLUSION

Almost a quarter of patients had PDPH, and only BMI was shown to be a significant patient factor that
can predispose a patient to PDPH. Concerning healthcare provider factors, while those who
experienced headaches were more when less experienced anaesthetists administered the
anaesthesia, this did not show any significance. We established that the design of the spinal needle
and the orientation of the bevel of the spinal needle during the injection of the drugs were significant
equipment risk factors for PDPH.

This study provides valuable insights into the risk factors for PDPH following spinal anaesthesia and
offers practical recommendations for reducing it during elective Caesarean sections. We recommend
that women of reproductive age be advised to control their body weight and maintain a normal BMI
during pregnancy. The Kiambu County government should endeavor to provide atraumatic pencil-
point spinal needles. The parallel orientation of the bevel during the administration of spinal
anaesthesia should be the norm in order to reduce the incidence of PDPH among patients undergoing
elective CS. Further research is needed to determine the predisposing factors of PDPH at different



levels of hospitals in Kiambu County, and understand the specific mechanisms and measures to
minimize the incidence PDPH.

Ethical Approval and Consent

The study was approved by the institutional review board of Thika Level 5 Hospital. Informed consent was
obtained from all participants, and the confidentiality of the participants was maintained throughout the study.
The study was conducted per the ethical principles of the Declaration of Helsinki.

LIMITATIONS

This study has several limitations that should be considered when interpreting the findings. Firstly, the
study's sample size was relatively small and was conducted in a single facility, which may limit the
generalizability of the results. Secondly, the study was based on self-reported data, which may be
subject to bias and other forms of measurement error. Thirdly the study only examined a limited
number of risk factors for PDPH. It did not consider other potential risk factors, such as the volume of
spinal anaesthesia injected, the use of adjuvants, or the use of prophylactic measures.
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