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ABSTRACT

Introduction: Inguinal hernia is the most common type of abdominal hernia which is 7 times more common in men than women. Surgical treatment is

performed under general or local anesthesia (spinal or epidural). Neuraxial anesthesia has a greater advantage than general anesthesia. Today, spinal block

anesthetics with local drug anesthetics along with adjuvant drugs is widely used for surgery. Midazolam is one of these adjuvants whose spinal injection, in

addition to its appropriate analgesic effect, enhances the effect of local anesthetics.

Aim: The aim of this study was to determine the effect of intrathecal midazolam (1 mg) to bupivacaine (0.5%) on the quality and timing of sensory block,
motor block and hemodynamic changes during of inguinal herniation surgery.

Materials and Methods: 64 patients with ASAI/ II criteria (30-70 years old) were randomly divided into two groups of 32 patients under spinal anesthesia
for inguinal herniation surgery. The anesthesiologist and the patient did not know the status of the studied drugs. Group 1 received 0.5 ml of bupivacaine
0.5% + 0.2 ml of normal saline and group 2 received 3 ml of bupivacaine 0.5% + 0.2 ml of midazolam (1 mg). The return time of sensory block and the return
time of motor block, the time of the first request for analgesics, the degree of satisfaction and the hemodynamic status were compared between these group.

Results: The return time of sensory block in group 1 was 124.81 £+ 16.15 minutes and in group 2 was 193.18+ 34.53 minutes, which was statistically
significant and in group 2 the return time of sensory block was longer (001 <. <P). reaction block return time: in group 2: (140.43 + 27.46) minutes, group:
1 (107.78 + 13.82) minutes were shorter and statistically significant (P<.001). The time of the first analgesic request by patients in group 1 was 157.87 +
16.32 minutes and in group 2, 264.59 + 50.17 minutes, which was statistically significant (P <.001). Satisfaction index and hemodynamic changes were not
significant between groups (P > 0.05).

Conclusion: Addition of 1 mg of midazolam in spinal anesthesia with bupivacaine 0.5% increased of the duration of analgesia and the time of first request
for analgesia without changing the hemodynamic status in patients with inguinal herniation surgery.

Keywords: Inguinal Herniation, Midazolam, Bupivacaine and
Spinal Anesthesia

Introduction

An inguinal hernia is a protrusion of the contents of the abdomen
in the area of the inguinal canal. The main cause of abdominal
hernias is a decrease or weakness in the abdominal wall or
increased pressure on it in one area. Inguinal hernia is the most
common type of abdominal hernia, which is 7 times more
common in men than women. Inguinal hernia repair is one of the
most common surgeries performed by general surgeons and its
repair can be performed under general, typical (spinal) anesthesia

or local anesthesia [1]. It is clear that surgeries are not painless
and vary in severity and duration of pain depending on the extent
of the injury and the area of surgery. Therefore, choosing the
right method of anesthesia and pain relief is a characteristic and
basic need for any anesthesia technique. Pain management can
functionally reduce physiological and psychological mortality,
as well as improve hospitalization time and postoperative quality
of life [2]. As we know, pain is a very unpleasant feeling and in
addition it causes a number of unpleasant side effects such as the
release of inflammatory mediators and overactive sympathetic
system and its consequences, restlessness and disruption of
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daily and vital activities [3]. Weakening the stress response and
reducing pain may facilitate the patient’s postoperative recovery.
Increased coagulation, which results in deep vein thrombosis,
venous occlusion, and myocardial ischemia, which are associated
with stress responses [4,5]. Stress-induced hyperglycemia
delays wound healing and suppresses the immune system [6]. In
addition, stimulation of the sympathetic system due to pain leads
to increased oxygen consumption by the myocardium and also
delays gastrointestinal motility after surgery and leads to ileus
[4,5]. For perineal and lower limb surgeries, various methods of
anesthesia are used. Today, the preferred method is the selected
method according to the patient’s conditions in surgeries such
as uterine resection, prostate, bladder tumor, cesarean section,
inguinal hernia, spinal anesthesia [7]. In spinal anesthesia,
various drugs such as lidocaine, tetracaine and bupivacaine are
widely used, but bupivacaine is very popular due to its long
duration of action [8]. It is the first known local anesthetic to
block pain without major effect on motor fibers. Bupivacaine
is an amide local anesthetic with high protein band and slow
metabolism and has a duration of action of 2.5 to 3 hours and
a solution of 0.5. % Is available as a hyper bar and its recovery
is slow. However, in high doses, bupivacaine may cause high
levels of sensory and motor blockage and hypotension, resulting
in increased length of hospital stay. In addition, the safety margin
with bupivacaine may be lower. Intravascular absorption of this
drug has been shown to cause seizures and stop cardiovascular
activity and ultimately cause death [9]. Therefore, to maintain
the dose of bupivacaine as low as possible and reduce its side
effects, it is necessary to use an adjuvant drug that prolongs the
duration of anesthesia and analgesia, which include opioids,
ketamine, neostigmine, clonidine, etc. For this purpose, they
were added to local anesthetics, the most prominent of which
are opioids [10,11]. Opioids generally act through receptors in the
CNS, although some evidence suggests the effect of peripheral
receptors. The benefit of opioid analgesics is that there is no
maximum limit for their analgesia. However, their use is limited,
as they are associated with side effects such as drug tolerance,
nausea, vomiting, pruritus, urinary retention, respiratory
depression, and ultimately hemodynamic instability [9,12]. With
the discovery of benzodiazepine receptors in the spinal cord, the
use of midazolam as an additive in spinal anesthesia was also
considered. Midazolam causes analgesia through the gamma
amino-butyric acid (GABA_A) complex in the spinal cord.
Contradictory reports have been reported regarding the anesthetic
and analgesic effects of midazolam on spinal anesthesia with
bupivacaine. Past studies have shown that intrathecal or epidural
midazolam is not associated with neuromuscularity, respiratory
arrest, or sedation [13]. General anesthesia can be used to perform
inguinal hernia surgery, and neuraxial blocks can be used to
better control pain if the patient has the necessary conditions
[6]. Because the available drug with the least complication for
spinal hernia surgery is bupivacaine, this drug is long-acting and
its use causes the patient to stay in recovery for a long time in
relatively short surgery, unilateral hernia surgery, which causes
wastage. Staff time will be spent on recovery and hospitalization,
and control of pathophysiological processes associated with acute
postoperative pain can reduce the stress response and stimulation
of the sympathetic system, leading to reduced mortality and
morbidity. To achieve these goals, pain and its consequences must
be controlled [6]. Therefore, in the present study, we evaluated the
effects of midazolam as an additive to bupivacaine to investigate

its effect on the length of spinal anesthesia, the quality of sensory
and motor blocks during inguinal hernia surgery.

Materials and Methods

This study was a double-blind clinical trial. This study was performed
to evaluate the effect of adding midazolam (1 mg) to bupivacaine
0.5% (3 ml) on spinal anesthesia in patients who were candidates
for inguinal hernia surgery who were referred to Velayat and Shahid
Rajaei Hospital in Qazvin in Iran at 2019.Patients with ASA I, II
and male gender and age between 30 and 70 years and willing to
perform spinal anesthesia and volunteered to participate in the study
and also were not prohibited from performing spinal anesthesia were
included in the study. Inclusion and exclusion criteria: Existence
of neurosensory and motor disorders of diabetes mellitus with
neuropathy Allergy to any of the drugs used in the study of structural
disorders of the spine Reluctance of the patient to participate in the
study of drug addiction Existence of any contraindication for spinal
anesthesia such as spinal needle infection and coagulation disorders
[13-23].

The sample size for estimating the mean difference in two
independent communities with 95% confidence and 5%
estimation error and 80% test power was estimated to be 32
people in each group. The sampling method in this study is
stratified random. The first group (BN) or control group, n = 32:
these patients received 0.5 ml of bupivacaine 0.5% and 0.2 ml
of normal saline with a total volume of 3.2 ml. Group 2 (BM) or
study group, n = 32: These patients received 3 ml They received
bupivacaine 0.5% and 0.2 ml (1 mg) of midazolam with a total
volume of 3.2 ml.In order to prevent bias in recording patients’
analgesia and the need for narcotics, the surgeon and his assistant
were unaware of the contents of the drugs until the end of the
study, as well as patients who were unaware of the type of drugs
used while justifying the plan and obtaining consent. Patients
with 7 mg / kg hydrated Ringer and ECG monitor and baseline
systolic and diastolic arterial blood pressure, mean arterial
blood pressure (MAP) and heart rate in a supine position were
measured and recorded. Patients were placed in a sitting position
and the solution was injected with a 23GQuinckes needle at the
L3 — L4 or L4-L5 level. After the injection, the patients were
immediately placed in the supine position. The onset of sensory
block was checked by pin-prick method every 2 minutes until it
was placed in a dermatome in 3 consecutive checks. Anesthesia
for T8 or pain during surgery, patients were excluded from the
study. The return time of the sensory block to the two lower
dermatomes was then recorded. Movement block was assessed
by Modified Bromage score: Grade 1: Complete block (patient
is unable to move leg or knee). Grade 2: Approximate complete
block (patient is only able to move leg). Grade 3: Relative block
(patient can only move the knee). Grade 4: Poor pelvic flexion
when supine (complete bending of the knee by the patient).
Grade 5: Complete pelvic flexion when the patient is supine.
Grade 6: The patient can bend the knee relatively. The duration
of the movement block is recorded from the time of onset to
the time of reaching the 2nd degree. The time elapsed is due
to spinal anesthesia. Hemodynamic changes were recorded
immediately after injection and every 3 minutes to 15 minutes
and then at 20, 30, 40 and 60 and at the end of the operation. A
drop of more than 20% of the initial systolic arterial pressure
was considered hypotension, and if it occurred, it was treated
with an intravenous bolus dose of 5 mg ephedrine and repeated
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if necessary. Bradycardia, heart rate less than 50 and intravenous
bolus dose of 0.6 mg atropine was used to treat it. Up to 24 hours
after surgery, the first time the patient felt pain and requested
analgesia and pain treatment was recorded, and if the patient’s
pain was less than 4 via VAS, diclofenac suppository 100 mg
(maximum 3 in 24 hours) was given and If the patient had
pain with VAS> 4, the patient was injected with 0.5 mg / kg
pethidine (maximum 3 doses in 24 hours).To calculate the VAS
and evaluate the patient’s overall satisfaction or postoperative
dissatisfaction, a 10 cm ruler was used, which is equivalent to
the worst discomfort and dissatisfaction experienced during the
postoperative hours and zero equivalent to complete satisfaction
with postoperative conditions in Was considered. Patients’ height
was also measured in cm before surgery during preparation. The
data obtained in this study were analyzed by descriptive and
analytical statistical methods after entering SPSS.V26 software.
This plan was approved by the Ethics Committee in the Vice
Chancellor for Research of Qazvin University of Medical
Sciences and Health Services with the ethics code IR.QUMS.
REC.1396.486 on 8/12/96 [24-34].

Results
Table 1: Comparison of general indicators of age, high and
duration of surgery in the control and experimental groups

P- value | Intervention group | Control group Group
Bupivacaine + Bupivacaine +

midazolam saline test

MeanS.D Mean=S.D Variable
0/710 46/13+15/61 44/12+93/49 age
0/388 174/5£96/15 176/06+4/90 high (Cm)
0/41 51/12+75/85 53/11+10/40 Surgical duration

(min)

Table 1-2: Comparison of sensory block return time,
motor block, first analgesic time request and postoperative
satisfaction in the control and experimental groups

P- value | Intervention group | Control group Group
Bupivacaine + Bupivacaine +
midazolam saline test
Mean+S.D Mean+S.D Variable
*0/001 193/34+18/53 124/16+81/15 | Sensory block return
time (min)
*0/001 140/27+43/46 107/13£78/82 | Motion block return
time (min)
*0/001 256/50+59/17 157/16+87/32 Analgesia request
time (min)
(First 24 hours after
surgery)
*0/051 8/0+18/89 7/1+£68/09 Satisfaction (scale 1
to 10)

Discussion and Conclusion

Spinal anesthesia is one of the most common methods of typical
anesthesia. The local anesthetics used for this purpose provide
safe anesthesia during the operation, but the duration of their
anesthesia is short after surgery.

In order to overcome this problem and provide adequate
postoperative analgesia, the use of midazolam is the best option

compared to opioid drugs that have many side effects, according
to clinical studies. The main mechanism by which intrathecal
injection of midazolam causes analgesia is mediated by the
GABA receptor-dependent benzodiazepine system in the spinal
cord. These receptors are widely located in the high-density
lamina II of the dorsal horn of the spinal cord, an area that plays
an important role in the processing of pain stimuli. The results
of our study showed that the compared hemodynamic indices
including systolic blood pressure, diastolic blood pressure, mean
arterial blood pressure and heart rate between the two groups
(control group: bupivacaine + saline and experimental group:
bupivacaine + midazolam) were not significant. (P>0.05). Which
is in exact agreement with the results of a series of studies [34-
57]. After the findings of previous studies and the present study,
it can be concluded that the use of midazolam with bupivacaine
in spinal anesthesia does not lead to any critical changes in
hemodynamic parameters.

In the present study, the return time of sensory block in the
experimental group (bupivacaine + midazolam) was 193.18 +
34.53 minutes, which was high and significant compared to the
control group (bupivacaine + saline) (124.81 £16.15 minutes),
P<0.001). The return time of motor block in the experimental
group was 140.43 + 27.46 minutes, which was statistically
significant compared to the control group (107.78 + 13.82)
(P<0.001). These results indicate that the addition of midazolam
to bupivacaine increases the duration of sensory block and
represents the effect of midazolam on increasing the duration of
motor block and enhancing the effect of bupivacaine on spinal
anesthesia. These results are consistent with the studies that have
been done in this field, which have always reported an increase
in the duration of sensory block and motion block mediated
by midazolam in their studies [54,66,67,74,76]. Therefore,
we conclude from the above studies that spinal injection of
midazolam with bupivacaine increases the length of sensory
block and motor block. Although there are changes along the
movement block. But its intensity and quality are definitely
better in the midazolam group. Yegin et al. by studying the effect
of midazolam with bupivacaine and comparing it with the effect
of bupivacaine alone, found that the time to request the first
dose of analgesic in the midazolam group is longer. Valentine
et al., Shah et al., also found in their research that the period
of pain relief and sedation in the midazolam group is longer
after surgery with spinal anesthesia [46,57]. Also, in the present
study, the time of requesting analgesia in the control group was
157.87 32 16.32 minutes which was at a high level compared to
the experimental group receiving midazolam (264.59 + 50.17),
(P<0.001). This finding indicates that a long and significant period
of anesthesia occurs in midazolam spinal injection. Therefore,
we can conclude that intrathecal injection of midazolam with
bupivacaine increases the analgesic period and prolongs the time
of requesting analgesia for the first time after surgery. And the
results obtained for all three indicators discussed are in order
to accept our hypotheses. this study also showed that the mean
degree of satisfaction index between groups was not significant
(P=0.051). Therefore, the hypothesis of increased satisfaction of
the midazolam group in spinal anesthesia in inguinal herniation
surgery is rejected. However, other studies have shown that
patients treated with intrathecal midazolam showed a better
satisfaction score due to reduced pain and quality of anesthesia
in the VAS test (P<0.001) (58,79,80). Also, in other studies,
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in patients receiving midazolam, the amount of relaxation and
reduction of postoperative pain was higher and, consequently,
patients’ satisfaction was more and more significant compared to
the control group [48-57]. Although the result of our study was
not significant in this index, but according to the observations
and studies, since midazolam with bupivacaine causes a long
period of anesthesia and better pain relief and fewer side effects,
patients feel more satisfied. Based on the findings of the study, it
can be concluded that intrathecal administration of midazolam 1
mg in combination with bupivacaine 0.5% increases the period
of analgesia and reduces postoperative pain and relaxation
without hemodynamic disturbances very convenient for use in
herniation surgery
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