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Abstract

Background: Post-dural puncture headache (PDPH) is a common side effect after spinal anesthesia.
Objectives: This study aimed to compare the sedative dose of propofol and midazolam in reducing headaches after spinal
anesthesia.
Methods: In order to conduct this study, 80 candidates for spinal anesthesia were divided into two groups, A and B. Both groups
received spinal anesthesia with marcaine. In group A, propofol was infused slowly at a dose of 30 µg per minute, and in group B, 1
mg midazolam was injected intravenously. In the two groups, the incidence and intensity of headaches were measured using the
VAS pain scale. Data were analyzed usingMann-Whitney and t-tests at a significance level of 0.05.
Results: In this study, 65% (52) were male and 35% (28) were female. There was no significant difference between the two groups
in terms of demographic information (P> 0.05). In the propofol group, the incidence and severity of headaches were significantly
lower than in themidazolam group (P< 0.01).
Conclusions: This study’s results indicated that administering low-dose propofol as a sedative during spinal anesthesia may be
more effective in reducing PDPH thanmidazolam.
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1. Background

Anesthesia and analgesia are inseparable parts of
surgery that are used in various ways according to the
patient’s condition. One of the most common methods
of anesthesia for surgery is a neuraxial block, which
subcategories include spinal anesthesia. In this method,
an anesthetic is injected into the spinal space to cause
numbness and immobility in the lower parts of the
injected surface by affecting the nerves. This method is
widely used and has advantages such as a faster effect,
greater depth of anesthesia, and reducing the possibility
of infection for the patient (1, 2). Among the side
effects of spinal anesthesia, we can mention shivering
during surgery, nausea, and vomiting (3), as well as
neurological damage such as cauda equina syndrome, low

blood pressure, decreased heart rate, and unexplained
cardiac arrest. Additionally, headaches are one of themost
common side effects caused by this procedure (2).

The probable mechanism of post-dural puncture
headache (PDPH) is due to the loss of cerebrospinal
fluid, which leads to tension and pressure on the brain
tissue and dilation of blood vessels (2). Risk factors
for this type of headache include sudden cessation
of caffeine consumption, previous headache history,
dehydration, spinal needle diameter, number of dural
punctures, and previous history of spinal headaches.
The diagnosis of PDPH, in the case of ruling out other
factors, is in the formof pain that is aggravated bymoving
the head and gets worse when standing and better
when lying down (2, 3). An increase in headaches in the
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standing position is a necessary condition for diagnosing
PDPH (4). The treatment of this headache includes
narcotics, reducing auditory and visual stimulation, and
caffeine consumption (5). If there is no response to the
continuationof the treatment, an epidural blood injection
is performed (6).

At thesametimeas spinal anesthesia, variousdrugsare
used tomake thepatient fall asleepandcalmdown, among
which midazolam and propofol are mentioned (7, 8). On
the other hand, studies have shown that propofol can be
effective in the treatment of migraine headaches by acting
on the beta-1 gamma-aminobutyric acid receptor (9, 10).

Midazolam is also a benzodiazepine drug that is used
in anesthesia for most patients for sedation and amnesia
(8).

In some studies, intraspinal injection of midazolam
increased the time of postoperative analgesia (11).

Considering that patients undergoing spinal
anesthesia require sedative drugs for calmness and
sleep, and commonly used sedatives are midazolam
and propofol, proper selection of sedative drugs by
an anesthesiologist can have a significant impact on
preventing post-spinal anesthesia headaches, improving
the patient’s recovery, and reducing hospital costs.

2. Objectives

The lack of definitive preventionmethods for this type
of headache, the results of previous studies on the effect
of propofol on treatingmild andmigraine headaches, and
the weakness of previous studies in this regard caused the
researchers to conduct this study to compare the effect
of the sedative dose of propofol and midazolam on PDPH
during lower abdominal and lower limb surgeries.

3. Methods

This double-blind clinical trial study was conducted
in 2015 at 15 Khordad Hospital in Gonabad City after
receiving the ethical code IR.GMU.REC.1394 and IRCT code
IRCT2015120712312N3, on80patientsaged25 to75whowere
candidates for surgery and underwent spinal anesthesia.
The aim was to compare the effect of propofol sedative
drug dose withmidazolam on PDPH.

The inclusion criteria were patient consent, no
coagulation problem, no history of headaches, no skin
infection at the site of spinal anesthesia, ASA class one and
two patients, and no history of seizures. In addition, more
than 2 punctures in the dura for spinal anesthesia drug
injection, the need for narcotic drugs during surgery, and
the need for general anesthesia after spinal anesthesia
were the exclusion criteria from this study.

After obtaining informed consent and if they met the
inclusion criteria, the patients were divided into 2 groups,
A and B, using the permutation block randomization
technique.

In both groups, 6 mL/kg of Ringer’s fluid was given
as a compensatory volume. Then, the patient was placed
in a sitting position; the skin was prepared with 10%
betadine, and under sterile conditions, Quincke No. 25
spinal needles were used to enter the subcutaneous tissue
parallel to the spinal cord fibers. After entering the
dura and removing the cerebrospinal fluid, 2 cc of spinal
marcaine was injected. The needle was removed, and
after dressing the patient’s skin, he was placed in a supine
position. After obtaining anesthesia and maintaining the
anesthesia level, in groupA, propofolwas infused slowly at
a dose of 30 µg/min. In group B, midazolam was injected
intravenously at 1mg. Also, inbothgroups, in caseof blood
pressure droppingmore than 30% of the initial amount, 5
mg of ephedrine was used intravenously.

The main variable investigated in this study was
the headache of the patient after spinal anesthesia and
the severity of the headache of the patient after the
operation was recorded by a trained nurse immediately
after entering the recovery room and in the ward for
up to 24 hours based on the VAS pain criterion in the
checklist that was prepared for this purpose. In the case
of headaches in patients, the usual treatments include
complete rest, hydration, and the use of analgesics, which
in this research included acetaminophen, codeine 300mg
every 6 hours, and the use of an abdominal binder.

3.1. Statistical Analysis

The data analysis was performed using the statistical
analysis software SPSS version 20. Descriptive statistics
(determining the indices of central tendency and
dispersion and drawing frequency tables) were used to
determine pain intensity and examine demographic
variables. The non-parametric Mann-Whitney test
was used to compare pain intensity in two groups.
The difference between the groups in terms of other
demographic variables according to their type was
investigated with t-test and chi-square tests. Data
analysis was considered at a 5% significance level and
80% statistical power.

4. Results

In this clinical trial study, 80 patients under spinal
anesthesia were compared with each other in terms
of the amount and severity of headaches caused after
spinal anesthesia, using 2 sedation methods: Propofol
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and midazolam. In this study 65% (52 people) of the
participants were men and 35% (28 people) were women.
In the group receivingmidazolam, 42.5% (17 people) of the
participantsperformedhernia repair surgeryand57.5% (23
people) for orthopedic surgery in the lower limb, and in
the group receiving propofol, 40% (16 people) for hernia
repair surgery and 60% (24 people) were subjected to
spinal anesthesia for orthopedic surgery in the lower limb.
The chi-square test did not show a significant difference
between the two groups (P = 0.82).

Additionally, the resultsof demographicanalysisusing
the t-test showed no significant difference between the
2 groups in terms of demographic information such as
height, weight, and BMI (Table 1).

Table 1. TheMean and Result of the t-test in Relation to Demographic Information

Variables Propofol; Mean ±
SEM

Midazolam;Mean ±
SEM

P-Value

Weight (kg) 76.92 ± 1.1 79.15 ± 1.2 0.19

Height (cm) 173.15 ± 1.0 173.78 ± 1.0 0.66

BMI 25.60 ± 0.2 26.14 ± 0.1 0.07

Examining the data related to the incidence of
headache after spinal anesthesia in the midazolam group
showed that 16 of the participants reported no headache,
24 reported the occurrence of headache, 16 of them had a
mild headache, 6 had moderate and 2 were severe. In the
propofol group, 27 people did not have headaches, and
13 people had headaches after spinal anesthesia. Among
them, 10 people reported mild headaches, and 3 people
reported moderate headaches. None of the people in this
group had a severe headache. Finally, the results obtained
from the analysis of the data related to the incidence of
headaches in the patients participating in the two groups
using the chi-square test showed that the two groups
differed from each other in terms of the occurrence of
headaches after spinal anesthesia (P = 0.01) so that in the
subjects receiving propofol, the incidence of headache
was lower than the participants in the group receiving
midazolam.

Also, the severity of headache in two groups was
compared using theMann-Whitney test, and the results of
data analysis showed that the two groups had a significant
difference in terms of the severity of the headache caused
by the operation, so that the severity of the headache was
higher in themidazolam group. (P = 0.01) (Table 2).

Table 2. Result of theMann-Whitney Test Regarding Pain Intensity in 2 Groups

Group N Median ± IQR Z P-Value

midazolam 40 1.00 ± 2.00 -2.47 0.013

5. Discussion

This clinical trial study was conducted to compare
the effect of propofol and midazolam on headaches after
spinal anesthesia. The results showed that propofol,
as a sedation drug combined with spinal anesthesia,
was more effective than midazolam in reducing the
incidence and severity of headaches caused after spinal
cord rupture. However, midazolam was also effective in
reducingheadaches; in the studies conducted, researchers
introducedmidazolam as an effective drug to reduce pain
after spinal anesthesia (12). However, in another study
that used two different doses of half and one milligram
of midazolam combined with lidocaine injected into
the spinal space, the results showed that intraspinal
midazolam does not affect postoperative headaches (13).

On the other hand, propofol is also used as a suitable
drug for the treatmentof headacheswithdifferentorigins,
so in 2021, Vosoughian et al. used it as an effective
drug for the treatment of migraine headaches, and in
43.1% of the participants in this study Treatment with
propofol successfully controlled migraine headaches (14).
However, migraine headaches are different from PDPH in
terms of the mechanism of occurrence. In this regard,
the results of Gulfam et al.’s study on cesarean section
patients were conducted to compare the effect of propofol
in reducing headaches after spinal anesthesia with the
control group (15). In line with our study, it confirms the
effect of propofol on headaches after spinal anesthesia.
Also, in another study in Egypt, propofol was compared
with aminophylline, and the results showed that propofol
has a greater effect than aminophylline on reducing the
intensity and duration of PDPH (16). The researchers in
a case report study reported the treatment of PDPH in 2
patients with propofol injection (17).

Zhao et al., in a meta-analysis study after reviewing 22
clinical trial studies regarding drugs used to reduce PDPH
after spinal anesthesia in cesarean surgery, stated that
different drugs such as aminophylline, dexamethasone,
gabapentin, ondansetron, propofol, hydrocortisone, etc.
are used; but among these drugs, propofol, ondansetron,
and aminophylline had a better effect on reducing it (18).

5.1. Conclusion

Based on the results of the current study, compared
to midazolam, propofol is more successful at reducing
headaches after spinal anesthesia and is introduced as
a more effective drug. Therefore, the use of this drug
in low doses is recommended for the prevention and
treatment of headaches after spinal anesthesia in patients
who undergo thismethod of anesthesia for surgery.
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