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Abstract

Introduction and Objective: Postdural puncture headache is one of the most frequent late complications of spinal
anesthesia. There are different factors that might predispose for postdural puncture headache. Therefore, the main aim of
this study was to assess the incidence of postdural puncture headache and its associated factors for parturients who gave
birth by cesarean section under spinal anesthesia.

Methods: Hospital-based longitudinal study was conducted on mothers who underwent cesarean section with spinal
anesthesia. Descriptive analysis and chi-square test were employed. Bivariable and multivariable logistic regression were
used to measure the association of factors with the presence of postdural puncture headache. A p-value of <0.05 was used
to decide statistical significance for multivariable logistic regression.

Result: A total of |19 parturients were participated in this study. The incidence of postdural puncture headache was
20.2%. According to multivariable logistic regression, having previous spinal anesthesia (adjusted odds ratio=7.028; 95%
confidence interval =2.377-20.781; p=0.0001), using 20- and 22-gauge needle (adjusted odds ratio =4.206; 95% confidence
interval=1.247-14.187; p=0.021), and repeated attempt (adjusted odds ratio=4.699; 95% confidence interval=1.594-
13.872; p=0.05) had statistically significant association with postdural puncture headache.

Conclusion: Larger gauge needle size, repeated attempt, and previous spinal anesthesia might increase the incidence of
postdural puncture headache.
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PDPH depend on a number of procedure- and non-proce-
dure-related risk factors.*® Parturients are at great risk to
develop PDPH because of sex, young age, and the wide-
spread application of regional anesthesia.’ According to lit-
erature, the incidence of PDPH after spinal anesthesia ranges
from 0.3% to 40% and is affected with factors such as age,
gender, needle size and type, multiple attempt of spinal per-
formance, and previous PDPH.!237%10 Performing spinal
anesthesia at sitting position is more risky for the occurrence
of PDPH than in lateral position.> Being female, young age,
and having lean body weight are the risk factors to develop
PDPH after spinal anesthesia. Pregnant mothers are consid-
ered at increased risk of PDPH due to high levels of estro-
gens which can influence the tone of the cerebral vessels,
thus increasing the vascular distension response to cerebro-
spinal fluid (CSF) hypotension.>!' A diagnostic hallmark of
PDPH is that it worsens in upright position and improves
with lying down. Conservative therapies such as bed rest,
hydration, and caffeine are commonly used as prophylaxis
and treatment for this condition; however, no substantial evi-
dence supports routine bed rest and aggressive hydration.®
According to the International Classification of Headache
Disorders criteria, PDPH is a headache develops within
Sdays after dural puncture and disappears spontancously
within 1week, or up to 48h after an epidural blood patch
which might be accompanied by neck stiffness, tinnitus,
hypoacusia, photophobia, and nausea.® This phenomenon
affects the mother to be safe to care for her newborn and
breastfeed. PDPH varies based on different sociodemo-
graphic factors. Therefore, the population in this setup or this
study area was not investigated before for the magnitude and
possible associated factors of PDPH. So the principal aim of
this study was to know the incidence of PDPH and its associ-
ated factors for parturients undergoing cesarean section
under spinal anesthesia.

Methods
Study setup

Institutional-based longitudinal study was conducted on
parturients who gave birth with cesarean section under spi-
nal anesthesia in a public general hospital from 10 January
to 15 June 2019. The STROBE checklist was prepared and
submitted.!?

Study participants

The study was conducted on all ASA II parturients who
gave birth with cesarean section under spinal anesthesia
within the study period. But mothers who need general
anesthesia in between the procedure, have complications
like active bleeding, have pre-existing chronic or recurrent
headache, and had previous diagnosis of migraine headache
were excluded.

Sample size determination and sampling
technique

Sample size was determined by taking the following assump-
tion: the magnitude of PDPH is 38.8%,'! confidence interval
is 95%, and margin of error is 0.05. The sample size was
determined using the following single population proportion
formula

_Z*(P) (1-P)
n—d—2

where n=sample size, Z=Z statistics for 95% level of confi-
dence (1.96), P=prevalence of the outcome (0.388), and
d=margin of sampling error to be tolerated (0.05). To get the
sample size with confidence interval of 95% and margin of
error 5%

(1.96)° (0.388) (1-0.388)

n= . =365
0.05

Since the population is less than 10,000, a sample size
was adjusted with a finite population correction formula, the
final sample size was calculated as follows

_n
1+
N
where NF =the minimum sample size, n=sample size (365),
and N=total number of cesarean sections done in the study
area in the past 3 months retrospectively (150)

Nf = 36 =107.3 =108

365
I+ —
150
and, by adding 10% non-response rate, the final sample
size was 119.
Then, systematic random sampling technique was used to
select study participants on daily operations that satisfy inclusion

criteria, the first participant was selected using lottery method,
and then every two patient was involved from three patients.

Nf=

Study variables

The dependent variable of this study was PDPH (yes/no)
with the independent variable of age, educational status, resi-
dency, body mass index (BMI), number of attempts, position
during spinal performance, type and size of spinal needle,
type of cesarean section, previous spinal anesthesia, previ-
ous PDPH, and performer of the anesthesia.

Data collection tool and techniques

Data were collected using structured questionnaires prepared
in English and then translated to Amharic. Data were collected
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Table |. Demographic characteristics of parturients who gave
birth with cesarean section under spinal anesthesia at the General
Hospital, 2019.

Variables Categories Frequency %
Age (years) <25 58 48.7
=25 6l 51.3
Educational status llliterate 62 52.1
Literate 57 47.9
Residency Urban 74 62.2
Rural 45 37.8
BMI (kg/m?) =35 35 29.4
<35 84 70.6
Previous spinal anesthesia Yes 35 294
No 8l 70.6

BMI: body mass index.

by trained anesthetists. The participants were assessed for
PDPH 2 times in the postoperative period within the first
3days. The first visit was done at 12h and the second was
done at 72h postoperatively. Parturients who develop posi-
tional headache within 72h were labeled as having PDPH.
The quality of data was managed with adequate training
for the data collectors and pretest was done on 5% of the
populations (six participants). The daily data collection was
supervised for the quality and fullness of the data.

Statistical analysis and data interpretation

The data were coded and entered into Epi Info and exported
to statistical package for social sciences (SPSS) version 23.
Data were summarized and presented by tables. Independent
variables were analyzed using binary and multivariate logis-
tic regression with the dependent variable PDPH. Variables
with a p-value of <0.2 form bivariable analysis were fitted
to a multivariable logistic regression to check their associa-
tion with PDPH. Adjusted odds ratio (AOR) with 95% con-
fidence interval (CI) and p-value of <0.05 were considered
to determine factors which had association with PDPH.

Ethical consideration. The proposal was reviewed by the ethical
reviewing committee and permission to conduct this research
was obtained from the research and community service coordi-
nator office of Debre Tabor University with the reference num-
ber of CHS/1011/2019. Written informed consent was presented
and obtained from each study participant according to the prin-
ciples of Helsinki declaration. Declaration of Helsinki was con-
sidered and principles and recommendations have been used.

Result

Sociodemographic characteristics of the
participant

The study was conducted on a total of 119 parturients who
underwent cesarean section by spinal anesthesia. In this

study, the age classification was done based on the mean age
of the participants and the distribution was almost equal
above and below the mean value (51.3% and 48.7% respec-
tively). Most parturients (62.2%) come from the urban area
and had BMI of <35kg/m? (70.6%) (Table 1).

Clinical characteristics of the participant

A similar spinal needle type, Quincke type, was used in all
participants and 24- and 25-gauge needle were used in 81.5%
of them. Of those having previous spinal anesthesia (35 par-
turients), six (16.7%) respondents explained previous PDPH.
Most cesarean sections (75.6%) were done by emergency
type of operation. About 27% of the spinal anesthesia proce-
dure was performed by qualified anesthetist, whereas the
remaining was by anesthesia practitioners. About 38.7% of
spinal anesthesia required repeated attempt to succeed for
the planned procedure (Table 2).

From all participants (119), 24 respondents (20.2) devel-
oped PDPH (the outcome variable).

Factor distribution among the dependent variable
(PDPH)

Factors were contributed for the occurrence of PDPH differ-
ently with variable magnitude. The chi-square test showed
there was no significant difference between the groups of
age, residency, BMI, type of cesarean section, and the per-
former of the spinal anesthesia (Table 3).

Factor analysis

During factor analysis, educational status, previous spinal
anesthesia history, position of the mother, needle size, and
number of attempts were found significant for bivariable
analysis with p-value of <0.2. After collinearity diagnosis,
multivariable analysis was done and previous spinal anesthe-
sia, needle size, and number of attempts were found to have
significant association with PDPH with p-value of <0.05
(Table 4).

Discussion

PDPH is the most frequent and discomforting late complica-
tion of spinal anesthesia.®!* This is an important cause of
iatrogenic maternal comorbidity and can be a factor for
maternal dissatisfaction.!* Prolonged or severe PDPH can be
complicated with cerebral venous thrombosis, subdural
hematoma from traction on dural veins, seizures, hypopitui-
tarism, syringomyelia, herniation, coma, and death.' It is
also a principal risk factor of PDPH for the future dural
puncture. This complication is most commonly resolved
spontaneously and with routine simple analgesia. Caffeine
and bed rest are possible strategies to manage it.!%!”

The incidence of PDPH in our study was 20.2%.
According to different literatures, incidence of such
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Table 2. Clinical- and anesthesia-related characteristics of parturients who gave birth with cesarean section under spinal anesthesia at

the General Hospital, 2019.

Variables Categories Frequency %
Patient position Sitting 11 933
Lateral 8 6.7
Needle size 20 and 22 22 18.5
24 and 25 97 81.5
Number of attempts Once 74 62.2
Twice and more 45 37.8
Who did the spinal Anesthesia practitioner student 86 723
anesthesia Qualified anesthetists 33 27.7
Time of experienced <2years 96 80.7
=2years 23 19.3
Type of cesarean section Emergency 90 75.6
Elective 29 244

Table 3. Incidence of PDPH in related with different risk factors of participants (n=119; with y? test), 2019.

Variables Categories PDPH (n (%)) p-value
Yes (24 (20.2%)) No (95 (79.8))

Age (years) <25 12 (50) 46 (48.4) 0.89
=25 12 (50) 49 (51.6)

Educational status Literate 7(29.2) 50 (52.6) 0.04
llliterate 17 (70.8) 45 (47.4)

Residency Urban 13 (54.2) 61 (64.2) 0.37
Rural 11 (45.8) 34 (35.8)

BMI (kg/m?) =35 5(20.8) 30 (31.6) 0.3
<35 19 (79.2) 65 (68.4)

Previous spinal anesthesia Yes 15 (62.5) 20 (21.1) 0.001
No 9 (37.5) 75 (78.9)

Patient position Sitting 19 (79.2) 92 (96.8) 0.002
Lateral 5(20.8) 332

Needle size 20 and 22 15 (62.5) 7 (7.4) 0.001
24 and 25 9 (37.5) 88 (92.6)

Number of attempts Once 10 (41.7) 71 (74.7) 0.001
=Twice 14 (58.3) 24 (26.3)

Who did the spinal anesthesia Student anesthetist 17 (70.8) 69 (72.6) 0.86
Qualified anesthetist 7 (29.2) 26 (27.4)

Type of cesarean section Emergency 19 (79.2) 71 (74.7) 0.65
Elective 5(20.8) 24 (25.3)

PDPH: postdural puncture headache; BMI: body mass index.

complication has been estimated to be quite variable, but
may be approximately 10%-40% of different lumbar punc-
ture procedures, but can be as low as 2% when <24-gauge
non-cutting needles are used.'> A review article by Ebrahim
Alijanpour et al. showed that the magnitude of PDPH after
an intentional dural puncture ranges from 0.1% to 36%
which incorporates the result of this study in this range.'” A
study done in Kasr El aini Teaching Hospital, Cairo
University, found that the magnitude of PDPH was 32.8%'
and a study in Mulago National Referral Hospital showed

48.8%.'* These results are higher when compared with the
result of this study which might be explained by difference in
demographic characteristics and type and size of spinal nee-
dle. A systematic review and meta-analysis study reveal the
pooled incidence of PDPH was 4.6%'° and it was at 10.8%
according to Sinikoglu et al.'"® which is much lower than this
study. Study method, population, and clinical setup differ-
ence may be the possible reasons for this difference.
According to a study done by Tarekegn et al., the inci-
dence of PDPH was 42.6%. Among those participants with
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Table 4. Factors associated with PDPH for parturients who underwent cesarean section with spinal anesthesia at the General Hospital

(multivariable logistic regression), 2019.

Variables Categories COR (95% Cl), p-value AOR (95%Cl), p-value
p-value

History of previous spinal anesthesia No I |

Yes 6.25 (2.387-16.362) 7.028 (2.377-20.781) 0.0001
Needle size 24 & 25 I |

20 & 22 5.1 (1.776-14.642) 4.206 (1.247-14.187) 0.021
Number of attempts Once I |

=Twice 4.383 (1.716-11.191) 4.699 (1.594-13.872) 0.05
Position during spinal Lateral I |

Siting 1.24 (0.027-0.563), 0.008 5.829 (0.471-72.159) 0.17
Education Literate I |

llliterate 2.689 (1.025-7.104), 0.033 2.744 (0.632-11.923) 0.178

PDPH: postdural puncture headache; COR: crude odds ratio; Cl: confidence interval; AOR: adjust odds ratio.

PDPH, big needle sizes (AOR=28.6; 95% CI=0.06-0.46)
and repeated number of attempts (AOR=4.54; 95%
CI=0.52-39.14), were found to be significantly associated
with PDPH on the multivariate logistic regression. This is in
agreement with our study."’

The incidence of PDPH may vary with different needle
size and types.®?*22 The use of a large caliber or cutting nee-
dle may associate with high incidence of PDPH.' The inci-
dence of headache after spinal anesthesia varies greatly
among the previous studies with different factors. The inci-
dence is 40% with a 20-gauge needle, 25% with a 25-gauge
needle, 2%—10% with a 26-gauge needle, and less than 2%
with a 29-gauge needle.”!'? The type of needle in our study
was similar, which was Quincke type with size variation
between 20 and 25 gauge. In our study, the incidence of
PDPH with needle size of 20 and 22 gauge and 24 and 25
gauge was 12.6% and 7.5%, respectively.

Different factors are responsible for the development of
PDPH. In our study, needle size, previous spinal anesthesia
history, and number of attempts were significantly associated
with PDPH. Using needle size of 20 and 22 gauge was 4.2
times more risky to develop postspinal anesthesia PDPH
(AOR=4.206; 95% CI=1.247-14.187; p=0.021). A study
done in Gondar showed that parturients who received SA
using bigger spinal needles were more than 5 times more
likely to develop PDPH than patients who received SA using
smaller needles (AOR=5.3, 95% CI=1.66-16.93) which is
nearly in agreement with our study.'" According to a meta-
analysis study, pencil-point needle is helpful to reduce the risk
of PDPH (risk ratio (RR)=0.33, 95% CI=0.25-0.45)2" A
study done to compare 25- and 27-gauge needle showed that
14.5% of 25-gauge needle experienced PDPH compared with
3.2% of 27-gauge needle with statistically significant differ-
ence (p=0.027).3?3 Another study comparing 22-, 25-, and
26-gauge spinal needles on the incidence of PDPH revealed
that 33%, 4%, and 5% of the participants develop PDPH,
respectively, with the overall incidence of 8.3% (p=0.003).2*

Having previous anesthesia history was another factor
which has statistically significant association with PDPH in
our study. Mothers with previous spinal anesthesia were
more likely to develop PDPH (AOR =7.028;95% CI=2.377—
20.781; p=0.0001). Based on a study by Philo Nambooze
et al.,, PDPH was strongly associated with history of previous
spinal anesthesia (AOR=1.3; 95% CI=1.0-1.6; p=0.04),"3
which is in agreement with our study.

Having repeated attempt for spinal anesthesia was around
4.7 times more likely to develop PDPH after spinal anesthe-
sia (AOR=4.699; 95% CI=1.594-13.872; p=0.05). There
are different studies which agree with the findings of the
recent study. Increased risk of PDPH is a disadvantage of
performing a second subarachnoid injection of local anes-
thetics after a failed spinal anesthesia. This could be sug-
gested with the leakage of CSF through the dural tear.?> In
agreement with our study, a study in Gondar showed that
single attempts had less likely to develop PDPH (AOR =0.22;
95% CI=0.09-0.54)."" Another study done in Jordan showed
that repeated puncture attempt had significant association
which increased the risk of PDPH by 2.55-fold (AOR=2.55;
95% CI1=1.09-5.93; p<<0.01).”

As the limitation, the study was conducted on small sam-
ple sizes and single center. Possible predisposing factors of
PDPH such as hydration status and some comorbidity that
may cause headache were not investigated. The treatment
strategies and long-term complications or effects of PDPH
were not studied in this study.

Conclusion

The result of our study showed that the overall incidence of
PDPH was 20.2%. Needle size of 20 and 22 gauge, repeated
attempt, and previous spinal anesthesia were the associated
factors with the outcome variable PDPH. Therefore, it is bet-
ter to perform spinal anesthesia with smaller gauge spinal
needles by minimizing the number of attempts.
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