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ABSTRACT

Background: Intrathecal a2 agonists prolong the duration of action of local anesthetics and reduce the required
dose. Dexmedetomidine is an a2 receptor agonist, and its a2/a1 selectivity is eight times higher than that
of clonidine

Aim of the work: This study aimed to determine the effect of adding dexmedetomidine or fentanyl to intrathecal
bupivacaine on the onset time, duration, and intensity of motor and sensory blocks as the primary outcome
and postoperative analgesia, sedation, and incidence of side effects as a secondary outcome in cesarean
section.

Patients and methods: The study was carried out on 40 adults full-term pregnant female submitted for elective
cesarean section were randomly classified into two equal groups, twenty patients each: Group [D]: Patients
received intrathecally bupivacaine and dexmedetomidine. Group [F]: Patients received intrathecally
bupivacaine and fentanyl.

Results: Sensory and motor block onset times were shorter in Group D than in Group F. The regression of the
sensory block to S1 dermatome and Bromage 0 were longer in Group D than in Group F. The two-
dermatome regression time was longer in Group D than in Group F. There was a statistically significant
decrease in group F regarding systolic, diastolic, mean arterial blood pressure, and heart rate than in group
D. The postoperative analgesic effect time was longer in group D than in group F. Neonatal outcome was
normal in all groups

Conclusion: We concluded that adding intrathecal dexmedetomidine to bupivacaine for spinal anesthesia
synergistically increase block duration and shortens sensory and motor block onset time with better
postoperative analgesia without any significant adverse effects.

Keywords: Spinal anesthesia; Bupivacaine; Caesarean section; Dexmedetomidine; Fentanyl
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INTRODUCTION

In the last two decades, the incidence of elective
cesarean section has risen not only in developed
countries but also in developing countries!'l. With
the increasing trend of cesarean section, the spinal
block has become the technique of choice due to its
rapid onset of action?l. Despite the advantage of
spinal anesthesia as rapid onset and reliability in
producing uniform nerve blockBl, its main dis-
advantage is its short duration of action and lack of
long-lasting postoperative analgesial?l. Adequate
postoperative analgesia is mandatory to prevent
adverse consequences of surgical insultll. To
overcome these disadvantages and manage
postoperative  suffering in  combining local
anesthetic and opioid intrathecall'l.  Such
combinations of local anesthesia and opioids have
an important synergistic impact, offering strong
analgesia with fewer medications and lower side
effects. The use of Fentanyl and dexmedetomidine
intrathecal can increase intra-and postoperative
analgesic actions without serious side effects.

AIM OF THE WORK

This study aims to determine the efficacy of
these combinations on the nerve block, post-
operative analgesic effect, and sedation effect.

PATIENTS AND METHODS

The study was carried out after the local ethics
committee in Al-Azhar university of Assiut approval
and written informed consent on forty adult full-term
pregnant female aged from 21 to 35 years old
admitted to Al-Azhar University Hospitals in Assiut
and Damietta scheduled for elective cesarean
deliveries. According to the ASA [American Society
of Anesthesiologist], patients were selected
according to the physical status class | to Il. The
study was carried out from April 2019 to September
2019.

Exclusion criteria were more than ASA status I,
BMI > 30, patients have an allergy to the study
medication, emergency Cesarean Section, twins or
more, any fetal anomalies of congenital origin, and
an absolute contraindication for spinal anesthesia.

Patients were randomized by computer-generated
and closed sealed envelope method into two equal
groups, twenty patients each: Group [D]: Patients
received intrathecally 2.5 mL total volume of 10 mg
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[2 mL] 0.5% hyperbaric bupivacaine [Sunny-
pivacaine] and 10 pg dexmedetomidine in 0.5 mL
[prepared by diluting 1 mL dexmedetomidine in 5
mL of normal saline]. Group [F]: Patients received
intrathecally 2.5 mL total volume of 10 mg [2 mL]
0.5% hyperbaric bupivacaine [sunnypivacaine] and
20pg fentanyl in 0.5 mL [prepared by diluting 2 mL
fentanyl in 2.5 mL of normal saline].

Every subject had been submitted to a careful
pre-anesthesia assessment, including History
taking regarding current medical illness, drug
therapy, and previous experience with general or
regional anesthesia if any. Thorough clinical
examination and laboratory investigations:
Complete blood picture, Serum creatinine,
Prothrombin time, the international normalized ratio
[INR], Fasting blood sugar, serum glutamic
oxaloacetic transaminase [SGOT], serum glutamic-
pyruvic transaminase [SGPT].

In the operating theatre, an intravenous cannula
[18 G] was inserted, and cases received IV pre-
hydration with 15 ml/kg Ringer’s lactate solution
within 20 minutes. All patients received pre-
anesthesia ranitidine 50 mg, metoclopramide 10 mg
intravenously. Standard monitoring was instituted,
including Non-invasive blood pressure, Lead I
electrocardiography, and peripheral pulse oximetry
SpO2 using [A NITHON KOHDEN monitor]. The drug
solutions were prepared by an anesthetist who
wasn'’t involved in the study or care of the patient.
Both patient and anesthetist performing the block
were blinded to the study drug.

Baseline Pulse rate, blood pressure, and
respiratory rate recorded before spinal anesthesia.
Under all aseptic precaution, a lumbar puncture was
carried out with 25-gauge Quincke’s needle [KLAS
MEDICAL®] in the L4 L5 or L3 L4 space in sitting
position intrathecal injection was given over
approximately 10-15 seconds. After noting the time
of injection, the patient was placed in a supine
position with 15¢ [ateral tilt [right hip uppermost] and
low flow oxygen [4L/minute] administered via an
oxygen mask.

The sensory block [onset time and duration] was
assessed by the ice cube method every minute until
the level was stabilized for two consecutive tests.
Every 10 minutes for an hour and every 30 minutes
tell recovery. Time is calculated as the time
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between intrathecal injection and the highest level of
sensory block and sensory regression to the Li
dermatome recorded. On reaching T7-sensory block level,
surgery was permitted. Motor block degree was
assessed by Bromage scalel!: 0 = No paralysis, 1=
lack of ability to elevate the extended leg, 2= lack of
ability to flex the knee, 3= lack of ability to flex the
ankle [full motor blockade]. The regression time to
reach sensory or motor block was documented. Al
calculated times were based on allocating spinal
injection time as zero time. When sensory
regression reached S1 dermatome and Bromage 0
[group D 6 & 1/2 h., group F 4 & 1/2 h.], patients
were discharged to the internal ward. Sedation was
recorded by the Ramsay sedation scorel!
intraoperative every 5 min. The scale, from 1 to 6,
describes a patient as follows:

Postoperatively, the pain score was recorded by
using a visual analog pain scale8lbetween 0 and 10
[0 = no pain, 10 = most severe pain], initially every
1 hour for 2 hours, then every 2 hours for the
following 6 hours then every 4 hours till the end of
the first postoperative day. All included subjects
received [30 mg] intravenous ketorolac at the end
of surgery and every 8 hours for 24 hours for
postoperative analgesia. Pethidine 20 mg was
given intravenously as rescue analgesia when the
visual analog scale [VAS] is = 4 after 2 hours of the
administered intravenous ketorolac dose.

Data entry and statistical analyses were
performed using SPSS [statistical package of social
sciences] version 21 [SPSS Inc., Chicago, IL, USA].
An independent sample t-test [student t-test] was
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used for regularly distributed results. Statistical
significance was considered when the probability
[P] value was less than or equal to 0.05, normally
distributed data was defined as mean * stander
deviation and abnormally median and percentile
data.

RESULTS

Our statistical analysis reveals that the mean
age of study groups was 26 = 3.03 for the
dexmedetomidine group and 26.5 + 4.4 for the
fentanyl group, without a statistically significant
difference between both groups [p=0.649]. The
sensory block onset was significantly in the
dexmedetomidine group than fentanyl group, the
mean regression time to the sensory block of two
segments was longer in the dexmedetomidine
group than the fentanyl group, and the meantime to
full sensory recovery was significantly longer in the
dexmedetomidine group than fentanyl group [Table
1]. The mean time to achieve Bromage scale 3
motor block was faster in the dexmedetomedine
group than the fentanyl group. The time to full motor
recovery was longer in the dexmedetomedine
group than in the fentanyl group [Table 1]. There
was no significant difference between both groups
at Ramsey sedation score [Table 3]. The visual
analog score was significantly lower in the
dexmedetomidine group than the fentanyl group at
2 and 4 hours [Table 4]. The total dose of pethidine
[mg] received by patients in the dexmedetomidine
group was significantly less than the fentanyl group
[Table 5].

Table [1]: Comparison between the studied groups regarding the onset of sensory block, two-segment
regression of sensory block, full sensory recovery, onset to reach Bromage 3, and regression to Bromage 0

Group D Group F P-value
The onset of sensory block [min.] Mean = SD 1.8+0.3 24104 0.0001
Bromage [3] to Bromage [0] time [min.] Mean = SD 336.5 £ 254 242.6 £10.5 0.001
Table [2]: Comparison between the two studied groups as regard Ramsey sedation score intraoperatively
Time [min.] 5 10 | 15 20 25 |30 |35 |40 45 50 55 | 60
Group D Min 2 |2 |2 2 2 |2 |2 |2 2 2 2 |2
Max 2 2 3 3 3 3 3 3 3 3 2 2
Median 2 2 2 2 2 2 2 2 2 2 2 2
Group F Min 2 2 2 2 2 2 2 2 2 2 2 2
Max 2 2 3 3 3 3 3 3 3 3 2 2
Median 2 2 2 2 2 2 2 2 2 2 2 2
P 1 1 1 0.64 | 1 1 1 1 1 0.65 |1 1
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Table [3]: Comparison between the two studied groups regarding visual analog scale

Time [hr.] postoperative 1 2 4 6 8 12 16 20 24
Group D Min 0 0 0 0 0 0 1 0 0
Max 0 2 4 4 4 4 4 4 5
Median 1 2 2 2 2 2 2 3
Group F Min 0 0 0 0 0 0 0 0 0
Max 0 3 5 5 5 4 5 5 5
Median 1 3 3 3 2 3 3 3
P - 0.02* 0.001* 0.15 0.67 0.99 0.99 0.11 0.91
Table [4]: Total analgesic dose of pethidine in the two studied groups in [mg]
Group D Group F P-value
Median 20 40
Min 0 20
Max 40 80
%5 20 20 0.0001
Percentiles 50 20 40
75 40 60

DISCUSSION

Spinal anesthesia is the most widely applied
anesthetic technique for elective cesarean delivery.
Postoperative pain is a major challenge. This is due
to the shorter time of analgesic action of anesthetic
drugs that warranted the use of additional analgesia
a short time after operative intervention. In addition,
this warrants the use of different adjuvants to
increase the duration of postoperative analgesia
[e.g., midazolam and clonidine]].

Results of the current study indicated that
intrathecal injection of 10 mg of heavy bupivacaine,
when associated with 10ug of dexmedetomidine,
greatly affect the characteristics of spinal
anesthesia [e.g., rapid onset of sensory and motor
block action] when compared to 20ug fentanyl with
heavy bupivacaine, in the spinal block for elective
cesarean sections. In addition, dexmedetomidine
extended the duration of the block with significant
analgesic actions [evidenced by lower VAS scores,
reduced need for antalgics, and increased time
between surgery and first request of analgesics].

These results were consistent with Gupta et al. 7]
Intrathecal [5 pg] dexmedetomidine was compared
with fentanyl [25 pg] as adjuvants to 12.5 mg
hyperbaric bupivacaine in patients organized for
sugary of lower abdomen and concluded that
intrathecal dexmedetomidine was associated with
sustained motor and sensory blockade and reduced
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demand for rescue analgesics in 24 hours relative
to fentanyl. In addition, Bajwa et al.l®l compared
dexmedetomidine to fentanyl in epidural analgesia
in orthopedics and reported comparable results.
The sensory and motor blockade started earlier and
lasts longer with a reduction of the postoperative
need for analgesia. Dexmedetomidine also had a
higher safety profile. Also, Al-Ghanem et al.Fl
investigated the effect of the addition of dexmedeto-
midine to bupivacaine for the spinal block for
gynecological surgeries and reported that plain
bupivacaine [10 mg] with 5ug dexmedetomidine
was associated with significantly long motor and
sensory blockade when compared 25 ug fentanyl.

The present results were in agreement with that
obtained by El-din et al.l'"% who studied the effects
of either dexmedetomidine [5ug] or sufentanil [5ug]
on strong bupivacaine [0.5 percent 10 mg] for
postoperative analgesia effects in cesarean
sections and confirmed that dexmedetomidine was
extended to two-segment regression, sensory and
motor resolution, and time to first rescue
analgesics.

Regarding the mean sedation score by Ramsay
sedation score in the current research, the patients
showed no significant difference in the two groups
all the study time. These results were comparable
with Al-Mustafa et al.l'"], who used 5ug and 10pg of
dexmedetomidine in urological procedures applied
to spinal bupivacaine did not affect the level of
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consciousness. All patients in both classes had a
Ramsay sedation score of 2 [patient cooperative
and oriented] and concluded that an increase in the
dose of dexmedetomidine did not raise the degree
of sedation. In contrast with the results of the
present study Chavda et al.l3l and Motiani et al.['Z
concluded that the addition of 25ug fentanyl to
hyperbaric bupivacaine causes mild sedation.

In the present study, the pain severity assessed
by VAS was significantly lower in Group D than in
Group F in most of the tests, with a substantial
increase in total rescue analgesic intake of
pethidine hydrochloride in Group F relative to Group
D. Such findings can be clarified by growing the
analgesic activity of 5-007-2 adrenergic receptor
agonists in pregnant versus non-pregnant women
or by suppressing N-methyl-D-aspartate receptor
phosphorylation in spinal cornea neurons. This is in
line with the report of Gupta et al. "],

We concluded that intrathecal dexmedetomidine
plus  bupivacaine for spinal  anesthesia
synergistically increases block duration and
shortens sensory and motor block onset time with
improved postoperative analgesia without any
significant adverse effects.
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