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Comparison Of Post Dural Puncture
Headache Occurrences During Spinal Background: Spinal anesthesia is one of the anesthesia techniques for
Anesthesia With 25g, 26g, And 27g . . ~ - . .
Quincke Needles In Brachytherapy At surgery in various fields, one of w%nch is brachytherapy. Pos.t d.ural
Dr Sardjito Hospital, Yogyakarta . Jurnal puncture headache (PDPH) is one of the most common complications
Komplikasi Anestesi .13(2): 2026. after spinal anesthesia, one of the risk factors of which is related to the
. size of the spinal needle used
iecccilpvtee: dl\:/l&racikllll’; 0220626 Objective: To .determine t_he relatio.nship between. the_ incidence of
Publish: March 28, 2026 PDPH after spinal anesthesia with Quincke needles with sizes 25G, 26G,
and 27G
Methods: The design of this study was an experimental study,
randomized control trial and primary data collection was carried out on
patients undergoing brachytherapy with spinal anesthesia in August-
October 2024 until the sample size was met. The research data were
tested using the Fisher's exact test and logistic regression.
Results: 32 patients underwent brachytherapy with spinal anesthesia,
with each group consisting of 44 patients. The highest incidence of
PDPH occurred in the group with a 25G needle, namely 10 patients, and
in the groups using 26G and 27G needles, there were 2 patients each
who experienced PDPH. In multivariate analysis, BMI had a greater

influence on the incidence of PDPH than the number of punctures,
but there was no significant difference between the two variables.
Conclusion: The use of 26G and 27G needles has a lower incidence of
PDPH than the use of 25G needles.
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INTRODUCTION

Postdural puncture headache (PDPH) is
a potential complication of lumbar puncture,
with symptoms complained of traction-type
headache caused by decreased cerebrospinal
fluid pressure (intracranial hypotension)followed
by CSF leakage at the puncture site. PDPH is
generally included in iatrogenic complications
and is mild and does not limit patient activity.*
Symptoms of PDPH include headaches in the
bilateral frontal or occipital regions that worsen
when standing, accompanied by nausea,
vomiting, dizziness, neck pain, changesinvision,
and sometimes tinnitus. These symptoms will
worsen with coughing and Valsalva maneuvers,
even in the supine position.*?

PDPH can be influenced by the type of
needle used for spinal anesthesia. Previous
studies have shown a higher incidence of PDPH
with 25G needles compared to smaller needles,
such as 27G.3 One study reported that smaller
needle sizes may increase the risk of PDPH
depending on the needle type. In their study,
the incidence of PDPH was higher with 26G
atraumatic needles compared to 25G and 27G
pencil-tip needles.* This difference shows that
in addition to the size of the needle, the type
of needle used has a risk of PDPH due to the
amount of CSF that leaks after puncture.

Brachytherapy is a conformal radiation
therapy which is intended for tumor therapy,
the radiation source is placed at a very close
distance or even in the tumor so that a high
ratio is obtained between tumor tissue
and normal tissue exposed to radiation.
Anesthesia in brachytherapy procedures will
be very beneficial, especially in cases of cervical
carcinoma where the function of anesthesia is to
facilitate immobility so that it can easily fix the
position of the implant and prevent damage to
healthy tissue due to high radiation. In addition,
the long-term effects on patients make patients
more comfortable with the use of spinal
anesthesia in brachytherapy patients.5

However, studies on complications due
to spinal anesthesia in brachytherapy patients
are still limited, especially PDPH complications
which can interfere with the patient's quality
of life. Therefore, the aim of this study was to

assess the effect of needle use on the risk of
PDPH in patients undergoing brachytherapy.

METHODS

The design of this study was an experimental
study, randomized control trial and primary
data collection was carried out on patients
who underwent brachytherapy with spinal
anesthesia using a quincke needle and were
diagnosed with PDPH after spinal anesthesia.
The target population in this study were all
patients diagnosed with cervical or endometrial
malignancy who underwent brachytherapy
at Dr. Sardjito Hospital, Yogyakarta. Inclusion
criteria included being aged 18-65 years with
ASA physical status 1 and 2. Exclusion criteria
in this study were patients who had a history of
previous headaches and patients did not have an
active telephone number to contact. During the
study, patients could be excluded if the patient
dropped out, namely if the patient experienced
a total spinal incident, LAST, or spinal failure
during anesthesia.

Subjects were given spinal anesthesia in a
sitting position, median technique with a 25G,
26G, or 27G Quincke needle depending on the
randomization determined. To ensure that the
drug has entered, it was ensured that after the
drug was injected, CSF was still dripping from
the spinal needle. The diagnosis of PDPH was
confirmed by direct anamnesis to the research
subjects on the 1st day after spinal anesthesia by
asking whether the patient experienced a typical
headache, namely: worsening when sitting
or standing, improving in a supine position,
in the frontal or occipital area accompanied
by additional symptoms such as neck muscle
spasms, ringing in the ears, or nausea and
vomiting. Follow-up was carried out on days 2,
3, 4 and 5 after spinal anesthesia via telephone
to research subjects who had been previously
educated. Other data were taken from the
patient's medical records. The questions that will
be asked to the research subjects via telephone
are as follows:

The difference in the incidence of PDPH in
the size of the quincke needle 25G, 26G, and
27G will be analyzed using chi square followed
by post hoc by comparing 25G compared to
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26G, 25G compared to 27G, and 26G compared
to 27G. Multivariate analysis will use logistic
regression by analyzing the relationship of
other factors to other variables, namely: age,
body mass index, number of punctures, spinal
techniques, and previous spinal history.

RESULT

A total of 132 patients undergoing
brachytherapy were available in this study.
Based on the use of needle type, the use of
25G needles had a higher average age, higher
average weight, height, and BMI compared
to the 26G and 27G needle groups. There was
no statistically significant difference between
patient characteristics with the use of 25G, 26G,
and 27G needles. The characteristics of patients
undergoing brachytherapy based on needle size
are described in Table 1.

A total of 14 PDPH events were recorded in
this study. Based on the incidence of PDPH, the
most PDPH events occurred in patients using
25G needles. The differences in PDPH incidence

from the 25G, 26G and 27G Quincke needle
groups are shown in Tables 2, 3 and 4.

Based on the characteristics of PDPH,
headaches in PDPH patients are more often felt
inthe frontal part of the head. The average onset
of PDPH is longer in patients with a needle size
of 25G compared to other needle use groups.
Based on the results of the analysis, a significant
difference was found between the incidence of
PDPH between groups with a needle size of 25G
with a size of 26G and 27 G. The characteristics
of PDPH pain in this study are shown in Table 5.

Based on the results of multivariate analysis
between PDPH incidence with BMI and number
of punctures, it is known that BMI has a greater
influence on PDPH incidence than the number
of punctures. Based on the results of statistical
analysis, there was no significant difference
between the two variables with the incidence of
PDPH in this study due to the minimal number
of PDPH incidences in this study. The results of
multivariate analysis in this study are shown in
Table 6.

Table 1. Basic Characteristic of Patient

Characteristic Needle P
25G 26G 27G

Age (years-old) 51.14%9.19 50.14+8.95 49.84+8.08 0.768

(meanxSD)

Weight (kg) 59.13+14.80 57.47%11.36 54.61+9.95 0.217

(meanxSD)

Height (€cm) 154.77+5.42 154.06+5.32 154.36+5.04 0.820

(mean+SD)

BMI (kg/m2) 24.60%5.60 24.19*4.50 22.87+3.77 0.202

(meanxSD)

Number of puncture

X 35 38 39 0.375

2% 6 6 4

>2X 3 o 1

Brachytherapy history

1 12 6 5 0.105

2 18 12 18

3 9 15 9

A 5 11 12

Hypertension

Yes 7 10 6 0.469

No 37 34 38
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Tabel 2. Frequency of PDPH Incidence Based 25G and 26G Needle

PDPH Needle Size P 95%Cl
25G 26G
PDPH (+) 10 2 0.026 6.176 (1.267 —30.109)
PDPH() 34 42
Tabel 3. Frequency of PDPH Incidence Based 26G and 27G Needle
PDPH Needle Size P 95%Cl
26G 27G
PDPH (+) 2 2 1.000 0.135(0.135 - 7.434)
PDPH (-) 42 42
Table 4. Frequency of PDPH Incidence Based 25G and 27G Needle
PDPH Needle Size P 95%Cl
25G 27G
PDPH (+) 10 2 0.026 6.176 (1.267 — 30.109)
PDPH (-) 34 42

Table 5. Characteristic of PDPH Based Needle Size

Varabel 25G 26G 27G
Location

Frontal 7 (70%) 2 (200%) 1 (50%)
Parietal 2(20%) o o
Occipital 1(20%) o 1 (50%)
Onset (Days)

First day 3(30%) 2 (100%) o
Second day 4 (40%) o 2 (100%)
>Third day 3(30%) o o}
Severity

Mild 7(70%) 2 (100%) 1 (50%)
Moderate 1(20%) o o

Severe 2(20%) o 1 (50%)
Number of Puncture

1X 7 (70%) 2 (100%) 2 (100%)
2X 2 (20%) o o)

23X 1(10%) o o

DISCUSSION

In this study, it was found that the majority
of patients had a history of brachytherapy 2
times with the majority of patients undergoing
1x puncture for anesthesia. The percentage of
the number of punctures is similar to previous
studies where the majority of spinal anesthesia

Table 6. Analysis of Multivariate Between PDPH
Incidence wit BMI and Puncture Number

Variabel Number F Nilai P
BMI

Ideal 90 1.375 0.341

Overweight 30

Obese 12

Puncture number

1X 112 1.020 0.600
2X 16

can be done with a single puncture.®® This
study also showed that the use of smaller
needles (27G) was more common in patients
with a single puncture, but this characteristic is
different from the study by Oberhofer et where
the use of larger needles (26G) was more often
used in both orthopedic surgery and parturition
patients, Meanwhile, other studies have stated
that smaller needles (26G) are used more
frequently.”® Based on the characteristics of
PDPH, headaches in PDPH patients are more
often felt in the frontal part of the head. Similar
results were also reported in a study, showing
that the incidence of PDPH was more commonly
localized in the frontal region, particularly in
patients who received a 25G needle.** One of the
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challenges in using a smaller needle size is the
risk of repeated punctures and also increases
the risk of PDPH.* Repeated punctures during
spinal anesthesia can result in dural perforation,
thereby increasing the amount of CSF leakage.™
Repeated punctures have been shown to
increase the risk by up to 2.55 times.** n addition
to being influenced by reduced CSF due to dural
leakage, the risk of PDPH related to needle use
is also known to result in dilation of the veins
and venous sinuses which stimulate pain sensors
in the cerebrum, resulting in headaches.** In
women, increased estrogen levelsalso play arole
in the process of vasodilation of cerebral blood
vessels which results in changes in intracranial
pressure that can decrease drastically after
needle puncture.®

The average onset of PDPH was longer
in patients with a 25G needle size compared
to the needle use group. Similar to previous
findings, larger needles have been associated
with a longer duration of PDPH onset.* In other
observational studies, the average incidence of
PDPH had an onset of up to 2 days after spinal
anesthesia with mild pain intensity.15 However,
another study reported that the onset of PDPH
more frequently occurred after 24 hours post-
puncture, with the most common pain intensity
being mild, suggesting that lighter pain may
reflect a smaller amount of CSF leakage during
the puncture.®

Based on the results of the multivariate
analysis of this study, there was no statistically
significant relationship between BMI (p = 0.341)
and the number of punctures performed (P =
0.6). In a previous study by Thakur et al (2022),
the incidence of PDPH did not affect women
undergoing spinal anesthesia for cesarean
section with a BMI > 30 or the number of
punctures.” However, other studies have shown
that a lower BMl is one of the risk factors for the
incidence of PDPH.** These findings suggest
that a higher BMI may be a factor that reduces
the risk of PDPH.*9

One limitation of this study is that we did
not calculate the amount of CSF lost during
spinal puncture. Although the amount of CSF
volume can theoretically be one of the risks of
PDPH, several previous studies have shown

that the amount of reduced CSF volume is
not significantly different between PDPH and
non-PDPH patients. The experience of the
operator performing spinal anesthesia can also
affect the success of lumbar puncture, one of
which is by puncture performed by a resident
under the supervision of an experienced
anesthesiologist also helps reduce the risk of
puncture errors.3This study also did not analyze
the direction of the needle during puncture,
which in one meta-analysis showed that the
direction of puncture in bevel orientation with
parallel/longitudinal mode can reduce the
incidence of PDPH by more than 20%.2

CONCLUSION

Based on this study, the researcher
concluded that the use of 25G needles has a
higher incidence of PDPH compared to the use
of 26G and 27G needles with the characteristics
of pain occurring more after 24 hours, headaches
felt in the frontal part, and the majority of pain
intensity felt is pain with mild intensity. The use
of smaller needle sizes for spinal anesthesia,
either 26G or 27G, is more recommended to
reduce the risk of PDPH.
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