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Abstract

Background and Aims.The potentiating effect of short acting lipophilic opioid fentanyl and a more selective 02
agonist dexmedetomidine is used to reduce the dose requirement of bupivacaine and its adverse effects and also
to prolong analgesia. In this study, we aimed to find out whether quality of anaesthesia is better with low dose
bupivacaine and fentanyl or with low dose bupivacaine and dexmedetomidineMethods.This prospective
randomised double-blinded study was carried out in a AL-Zahra teaching Hospital a 150 patients by randomly
allocating them into two groups using a computer generated randomisation table. Group F (n = 75) received
bupivacaine 0.5% heavy (0.8 ml)+fentanyl 25 pug (0.5 ml) + normal saline 0.3 ml and Group D (n = 75) received
bupivacaine 0.5% heavy (0.8 ml) + dexmedetomidine 5 pg (0.05 ml) + normal saline 0.75 ml, aiming for a final
concentration of 0.25% of bupivacaine (1.6 ml), administered intrathecally. Time to reach sensory blockade to
T10 segment, peak sensory block level (PSBL), time to reach peak block, time to two segment regression (TTSR),
the degree of motor block, side-effects, and the perioperative analgesic requirements were assessed.Results.there
were no significant differences between the groups in the time to reach T10 segment block (P > 0.05) and TTSR
(P > 0.05);time to reach PSBL (P < 0.05) and modified Bromage scales (P < 0.05) were significant. PSBL (P =
0.000) and time to first analgesic request (P = 0.000) were highly significant. All patients were haemodynamically
stable and no significant difference in adverse effects was observed.Conclusion .Both groups provided adequate
anaesthesia for all lower abdominal surgeries with haemodynamic stability. Dexmedetomidine is superior to
fentanyl since it facilitates the spread of the block and offers longer post-operative analgesic duration.
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INTRODUCTION

Spinal anaesthesia is a simple technique with rapid onset of action. However, a commonly used anaesthetic like
lidocaine has neurotoxic effects and this has been been largely replaced by other agents such as bupivacaine. The
routine doses of bupivacaine are associated with prolonged and intense sensory and motor block and significant
sympathetic block, which may not be desirable in some patients. Low dose diluted bupivacaine limits the
distribution of spinal block and yield a comparably rapid recovery, but may not provide an adequate level of
sensory block.[1] The potentiating effect of short acting lipophilic opioid fentanyl and a more selective o2 agonist
dexmedetomidine is used to reduce the dose requirement of bupivacaine and its adverse effects. These spinal
adjuncts are used not only to reduce side-effects of local anaesthetics, but also to prolong analgesiaFor lipophilic
opioids like fentanyl and sufentanil, the risk of respiratory depression is predominantly limited to the first 2 h after
intrathecal injection.[2] Since fentanyl is more lipid soluble than morphine, the risk of delayed respiratory
depression due to rostral spread of intraspinally administered narcotic to respiratory centres is greatly
reduced.[3 ]Intrathecal a2 receptor agonists have antinociceptive action for both somatic and visceral pain.
Dexmedetomidine shows more specificity towards o2 receptor (a2/al 1600:1) compared with clonidine (02 /al
200:1).[4] Several studies have shown that a2 receptor agonists when administered intrathecally will enhance the
analgesia provided by subtherapeutic doses of local anaesthetics like bupivacaine due to synergistic effects with
minimal haemodynamic effects.[4,5,6] We aimed to find out whether quality of anaesthesia is better with low dose
bupivacaine and fentanyl or with low dose bupivacaine and dexmedetomidine.

METHODS

After obtaining Institutional Ethical Committee approval, this prospective randomised double-blinded study was
carried out in a AK-Zahra teaching hospital on 150 patients of both sex aged between 18 and 60 years, belonging
to American Society of Anaesthesiologists (ASA) physical status Grade I and II undergoing elective lower
abdominal surgeries (viz. urological and general surgical procedures) under spinal anaesthesia. Patients with a
history of spine surgery, infection at the injection site, coagulopathy, hypovolemia, increased intracranial pressure,
indeterminate neurologic disease, spinal deformities, communication problems, known hypersensitivity to local
anaesthetics, opioids or dexmedetomidine were excluded from the studySample size was calculated based on
previous study,[1] using the standard deviation of time to first analgesic request (TFAR). To detect a mean
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difference of 2 h between the groups in terms of TFAR with a = 5% and 1— = 90%, 74 patients per study group
were needed. Hence, 75 patients were included in each group .A randomisation list was computer generated and
patients were randomly allocated to two groups, (Group F — fentanyl group and Group D — dexmedetomidine
group) 75 patients in each group and informed consent was obtained. Patients received no premedication and no
preloading was undertaken. The age, sex, weight and height of the patients were recorded. Vital parameters were
monitored using electrocardiogram, non-invasive arterial pressure, and peripheral oxygen saturation. Intrathecal
drugs were prepared by an anaesthesiologist not involved in the study and were administered by another
anaesthesiologist who was blinded and performed spinal anaesthesia. Volume of the drug, size of the syringe and
colour of the drug of interest were similar in both groups Spinal anaesthesia was performed in all patients in the
lateral decubitus position with operating table tilted 5-10° in Trendelenberg position. Trendelenberg position was
maintained throughout the surgery. Under strict aseptic precautions, using 25G Quincke needle mid-line spinal
puncture was performed at L2-1L3 leve.In Group F, injection bupivacaine 0.5% (0.8 ml) + fentanyl 0.5 ml (25 pg)
+ normal saline 0.3 ml, (for a final concentration of 0.25% and volume of 1.6 ml of bupivacaine) was administered
intrathecally. In Group D, dexmedetomidine was first diluted in normal saline to obtain a dose of 5 pug in 0.5 ml.
Then, injection bupivacaine 0.5% (0.8 ml) + dexmedetomidine 0.5 ml (5 pg) + normal saline 0.3 ml (for a final
concentration of 0.25% and volume of 1.6 ml of bupivacaine) was administered intrathecally. Drug was
administered over 10 seconds (s) using 2 cc syringes with cephalad orientation of the spinal needle bevel. The
patients were turned supine immediately after the injection of the drug. The completion of the injection was taken
as zero time of the induction of anaesthesia.Systolic blood pressure (SBP), diastolic blood pressure (DBP), and
heart rate (HR) were recorded every 5 min up to 15 min and then every 15 min up to 90 min irrespective of the
duration of surgery. Hypotension, defined as SBP <90 mm Hg or >30% fall from the baseline value was treated
by injection mephentermine 3 mg intravenous (i.v) and i.v crystalloids. Bradycardia was defined as HR <60
beats/min or >30% decrease from the baseline value and was treated with i.v atropine 0.3 mg increments. We
assessed time to reach T10 block level, peak sensory block level (PSBL), time to reach peak block level, time to
two segment regression (TTSR) and degree of motor blockade.Sensory block level which was defined as the loss
of pain sensation to pin prick test in the midclavicular line, was measured every 1 min until it reached T10 level,
and the surgeons were asked to start and then every 2 min until it reached PSBL. Peak block level was defined as
the level that remained same during four consecutive tests. TTSR was noted by checking every 10 min after the
peak block level was reached .The degree of motor blockade at the time of peak sensory block was scored using a
modified Bromage scale (MBS)[1] - (1) Complete motor block, (2) Almost complete motor block, patient is able
to move only feet, (3) Partial motor block, patient is able to move the knees, (4) Detectable weakness of hip flexion,
patient is able to raise the leg but is unable to keep it raised, (5) No detectable weakness of hip flexion, patient is
able to keep the leg raised for 10s at least, (6) No weakness at all). The quality of anaesthesia was assessed as
excellent (no discomfort or pain), good (mild pain or discomfort and no need for additional analgesics), fair (pain
that required analgesics), poor (severe pain that required analgesics). Tramadol 100 mg IV supplemented by
intramuscular diclofenac 75 mg were administered on request as rescue analgesic. Supplemental analgesic use,
TFAR (in hours) post-operatively and side-effects such as hypotension, bradycardia, pruritus, vomiting, respiratory
depression were also monitored. Pruritus was managed with i.v chlorpheniramine maleate.The primary outcome
of the study was to assess which group produced a longer duration of analgesia measured in terms of the first
request for analgesia post-operatively. The secondary outcome was to compare the two groups in terms of time of
onset of analgesia (T 10 block level assessed by pin prick), peak sensory level, and time to reach peak block, TTSR,
degree of motor blockade and haemodynamic profile of the two groups.Statistical analysis was performed using
Statistical package for social sciences (SPSS) for Windows version 16.0 software, Chicago, SPSS Inc. Student's t-
test was used to analyse age, weight, height, pulse rate, SBP, DBP, time to T10 block, time to PSBL, TTSR, and
TFAR. Chi-square was used to analyse sex, ASA, PSBL, maximum motor blockade and side-effects. A P < (.05
was considered as statistically significant.

RESULTS

Spinal anaesthesia was successfully accomplished in all patients. The demographic profile, which included patients
age, sex, weight, height and ASA grading were similar and no significant difference was observed between the
groups [Table 1]. The overall quality of anaesthesia was also similar in both groups [Table 2]. The SBP showed a
decreasing trend during the initial 15 min intra-operatively in both groups and thereafter it was stable [Figure 1],
but these changes were statistically not significant when compared at corresponding time intervals. No significant

changes were observed in case of HR and DBP [Figure 2].[
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Table 1 Demographic profile

Table 1

Demographic profile

Parameters P value

Age (years)

Sex (male:female)
Weight (kg)
Height (cm) 160.49+6.69 162.27+6.47
ASA (I:01) 52:23 57:18

Group F — Fentanyl group; Group D — Dexmedetomidine group; ~<0.05
significant; Age, weight, height — Students ftestwas used; Sex, ASA— Chi-square
test was used. ASA — American society of anesthesiologists

Group F
40.99+14.85
50:25
55.84+7.74

Group D
40.88+13.45
57:18
57.40+5.47

0.16
0.10

Table 2 Quality of anaesthesia

Table 2

Quality of anaesthesia

Quality Group F Group D

Excellent 67 70
Good
Fair

Poor
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Figure 1 Intergroup comparison of systolic blood pressure

£
e 1es —&— Fentanyl
entany

§ 120 -
® 118 - —ill— Dexmedetomidine
a‘ i
Em”s
oL 114 A
L
5 12
g 110
==
%

e e @ <@ x@ <@ e <@ e
= ) o e ¥ Mo o o o e
E "Z:-"é}\ @‘Q\} {6‘{& +QQQ @Q\} @'«.\":‘\} @Q\} 6‘\-\?‘\} @Q\}
S R O A

time points

53



Journal of Health, Medicine and Nursing WWwWw.iiste.org
ISSN 2422-8419  An International Peer-reviewed Journal JLLE |
Vol.90, 2021 “s E

Figure 2 Intergroup comparison of diastolic blood pressure
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The mean time to reach T10 (TT10) segment (Group F/group D = 5.12/4.96 min) was not statistically
significant (P > 0.05). PSBL ranged from T6 to T10 in Group F and T4-T10 in Group D, which was highly
significant (P = 0.000). The mean time to reach peak sensory block level (Group F/group D = 11.88/12.92 min)
was statistically significant (P < 0.05]The mean TTSR (Group F/Group D = 60.24/61.79 min) was not significant
statistically. In both groups, the degree of motor block assessed by MBS ranged from Grade 2 to Grade 4. But, the
number of patients achieved Grade 2 block in Group D were more compared with Group F (16 vs. 5) with P =
0.035 which was statistically significant. A highly significant statistical lue was achieved (P = 0.000) regarding
the mean TFAR: It was 6.64h in Group F and 8.20 h in group D. A summary of sensory and motor block parameters
is given in Table 3.
summary of sensory and motor block parameters

Table 3
Summary of sensory and motor block parameters
Parameters Group F Group D P value
TT,, (min) 5.1240.82 4.96£0.92 0.26
PSBL T6-T10 T4-T10 0.000
78 T0 TE7, 1.3 7L,
T.78, T =55, T.786, T-=2,
T2 T3 = 0, T S2
TPSBL (min) 11.88+2.156 12.92+3.131 0.02
TTSR (min) 60.24+4 .89 61.7945.86 0.08
MBS Grade 2-Grade 4  Grade 2-Grade 4 0.04
(Grade 1=0, (Grade 1=0,
Grade 2=5, Grade 2=186,
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DISCUSSION

In this study, it was found that addition of dexmedetomidine to low dose bupivacaine increased the level of sensory
block and post-operative analgesic efficacy without significant adverse effects, but with a significant motor
blockade. Since almost all lower abdominal surgeries that can be done in the supine position were included, we
need an appropriate block level to provide an optimal patient comfort. The cephalad spread of analgesia after spinal
block was found to be higher in head tilt group (10° Trendelenberg position) than the horizontal group (supine
position) in a previous study.[7] Hence, we decided to tilt the table 5-10° in Trendelenberg position to achieve a
desired level. The use of low dose diluted anaesthetic can shorten recovery time from spinal anaesthesia in addition
to limiting the distribution of the block. However, it may not provide an adequate level of sensory block.[2] The
addition of fentanyl (25 pg) to low dose bupivacaine (4 mg) has been reported to increase the perioperative quality
of spinal blocks with fewer cardiovascular changes,[1,8,9] as has the addition of dexmedetomidine (3 pg) in
combination with low dose bupivacaine (6 mg).[10] .Kim et al.[1] observed that fentanyl beyond 25 ng
intrathecally produced no benefit in regard to the duration of analgesia. However, fentanyl 25 ug intrathecally with
low dose bupivacaine improves post-operative analgesia and haemodynamic stability.[11] At the same time,
fentanyl 20pg with bupivacaine 4 mg intrathecally provides spinal anaesthesia with less hypotension[8]; TFAR is
also reported to be longer in groups where fentanyl 25 pg was added to low dose bupivacaine.[9.0n the other hand,
dexmedetomidine 3 pg with bupivacaine produced a shorter onset of motor blockade, prolonged duration of motor
and sensory block with haemodynamic stability and lack of sedation.[12] Gupta et al.[13] observed that 5 ug
dexmedetomidine with ropivacaine provided excellent quality of post-operative analgesia with minimal side-
effects; and 5 pg dexmedetomidine seems to be an attractive alternative as adjuvant to spinal bupivacaine.[14]
Intrathecal dexmedetomidine in doses of 10 pg and 15 pg significantly prolong the anaesthetic and analgesic
effects of spinal bupivacaine in a dose dependent manner.[15] Based on the above studies, we had concluded that
fentanyl 25 pg and dexmedetomidine 5 pg would be safe and appropriate for our study.Intrathecally fentanyl exerts
its effects by combining with opioid receptors in the dorsal horn of spinal cord and may have a supraspinal spread
and action. Intrathecal fentanyl when added to spinal local anaesthetics reduces visceral and somatic pain.[14]
Intrathecal 02 receptor agonists have antinociceptive actions for both somatic and visceral pain. Intrathecal
dexmedetomidine when combined with spinal bupivacaine prolongs the sensory block by depressing the release
of C fibres transmitters and by hyperpolarisation of post synaptic dorsal horn neurons.[13,14].The density of
compounds is believed to be a major determinant in controlling the extent of neural block.[1] Dexmedetomidine
is denser than fentanyl and the density of sodium chloride (0.9%) is higher than that of fentanyl and
dexmedetomidine. In our study, fentanyl group consisted of bupivacaine 0.8 ml, fentanyl 0.5 ml and normal saline
0.3 ml and dexmedetomidine group consisted of bupivacaine 0.8 ml, dexmedetomidine 0.05 ml and normal saline
0.75 ml. Therefore, the solution with dexmedetomidine was denser and this could be an explanation for the
increased level of blockade in dexmedetomidine group as compared with the fentanyl group.Regarding
haemodynamics, no significant difference was observed which is consistent with studies by Ben-David et al.[16]
and Atallah et al.[17] where fentanyl was used. In another study where the same dose like our study (fentanyl
group) was used for ambulatory arthroscopic knee surgery, no incidence of significant hypotension and HR
changes were reported.[9] Ben-David et al.[8] found that fentanyl 20 ng with 4 mg bupivacaine provided complete
and satisfactory spinal anaesthesia with dramatically less hypotension.In our study, the time to reach peak sensory
block (in min) was higher in Group D (12.92 + 3.131 vs. 11.88 + 2.156: P < 0.05) compared to Group F. Since,
there was no significant difference in time to reach T10 (in min) (Group F =5.12 + 0.82; Group D =4.96 + 0.92:
P > 0.05) and there was a significant difference in PSBL (Group
F =T6-T10; Group D = T4-T10: P =0.000), the significant difference in time to reach PSBL can be accepted.
The higher motor blockade seen in Group D (P =0.04) may be because of the tendency of a2 receptor agonists
to bind with motor neurons in the dorsal horn of the spinal cord.[13,14] The TTSR (in min) was not statistically
significant among the groups (Group F = 60.24 +4.89; Group D =61.79 + 5.86: P >0.05). Gurbet et al.[ 18] reported
a two segment regression time of 36 + 11 min, at a lower dose of bupivacaine (2.5 mg) than that used in the present
study. The TFAR (in hours) was longer in Group D than Group F (8.20 +2.78 vs. 6.64 £ 2.32; P = 0.000). Gupta
et al.[13] report TFAR of 8 h with 5 pg dexmedetomidine and 3 ml ropivacaine 0.75%, Lee[10] found a duration
of 8 h with dexmedetomidine 3 pg and Jain et al.[19] reported duration of 5.55 h with 20 pg fentanyl. Al-Ghanem
et al.[14] found that 10 mg plain bupivacaine supplemented with dexmedetomidine 5 pg produced prolonged motor
and sensory block compared with 25 pg fentanyl similar to the present study.Limitations of the present study were
speed of injection could not be uniform, no preloading was undertaken and hence improper rehydration also might
have contributed to reduction in blood pressure. Different types of surgeries were included in this study and no
sedation assessment was done.

CONCLUSION

Fentanyl and dexmedetomidine along with low dose bupivacaine provided adequate anaesthesia for all lower
abdominal surgeries with haemodynamic stability. However, the clinical advantage of dexmedetomidine over
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fentanyl is that it facilitates the spread of the block and offers prolonged post-operative analgesia compared to
fentanyl.
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