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ABSTRACT 

Background: Spinal block is a popular modality for lower limbs surgery. Various adjuvant is being use to improve the 
quality and duration of anesthesia and analgesia. So, we compare the efficacy of fentanyl and dexmedetomidine added to 
intrathecal bupivacaine in spinal block. 

Methods: In this prospective observational study, 30 patients undergoing elective lower limb surgeries in the age group 
18-60 years belonging to both sexes, patients were allocated into two groups. Via intrathecal approach, the patients received 
injection bupivacaine heavy (0.5%) 3.0 ml plus injection dexmedetomidine 10µg in Group D (n=15), injection fentanyl 
25µg in Group F (n=15) respectively. Time to reach modified Bromage 3 motor block, the highest sensory level and 
regression from block, rescue analgesic request and duration of the drug effect, hemodynamic changes and side effects 
were compared between the groups. 

Result: The onset times to reach T10 dermatome and complete motor block were not significantly different between the 
groups. But Group D had significantly longer sensory and motor block times than patients in Group F. Dexmedetomidine 
group showed significantly less and delayed requirement of rescue analgesic. The heart rate (HR) and mean arterial pressure 
(MAP) were comparable between the groups. 

Conclusions: Using highly selective α2 adrenergic agonist dexmedetomidine 10 micrograms is a valuable adjuvant to bu-
pivacaine for spinal block lower limb surgeries which augments quality of spinal block and provides intraoperative sedation 
and hemodynamic stability. 
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INTRODUCTION 

Spinal block is a popular modality for lower abdominal and 
lower limb surgery. It has the benefit of simple procedure, 
quicker onset of action and dependability in generating gen-
eralized sensory and motor blockade. Its demerit is shorter 
duration and hence devoid of long-lasting postoperative an-
algesia.  

To surpass this issue, administration of local anesthetics in 
permutation with different adjuvant is a fair method which 
provides early commencement and prolonged duration of 
sensory and motor blockade of subarachnoid block and 
hence acts as synergistic to local anesthetics with lower local 
anesthetic requirement, reduced side effects and excellent 
postoperative analgesia. Good pain control has the poten-
tial to allow earlier hospital discharge and may improve the 
patient’s ability to tolerate physical therapy.1 

Different agents, like opioids, α2-agonists, vasoconstrictors, 
adenosine and magnesium sulfate, have been used as ad-
juncts to local anesthesia for prolonging the duration of spi-
nal analgesia via the intrathecal route.2 

Dexmedetomidine is highly selective α2-adrenoceptor ago-
nist activity, especially for the α2A receptor subtype, making 
it a more effective analgesic, sedative, anti-anxiety, hyp-
notic, neuroprotective and anesthetic-sparing effects than 
clonidine and free of undesirable cardiovascular effects re-
lated to α1 receptor activation.3,4 Dexmedetomidine along 

with other drugs have been used to increase the duration of 
analgesia in subarachnoid, epidural and caudal blocks.5,6 
Most of the clinical studies about the intrathecal α2-adren-
ergic agonist are related to clonidine.7 There is little in the 
literature about the use of intrathecal dexmedetomidine 
with local anesthesia in humans.  

Fentanyl is a µ receptor agonist centrally acting synthetic 
opioid, which is used widely for pain control. Intrathecal 
fentanyl is usually added to other local anesthetics to in-
crease anesthesia and analgesia.8 It has improved spinal an-
esthesia and reduces visceral and somatic pain.9 However, 
their addition may have side effects like pruritus, respiratory 
depression, urinary retention, postoperative nausea and 
vomiting which limits their use.10 

Dexmedetomidine and fentanyl have been used as adjuvant 
to local anesthetics in different surgeries to provide supe-
rior analgesia and to improve the duration of the block.11,12 
Based on earlier human studies, it was hypothesized, dex-
medetomidine 5µg added to 0.5% bupivacaine heavy pro-
duces profound postoperative analgesia with minimal side 
effects.13,14  

So, we compare the efficacy of dexmedetomidine 10µg ver-
sus fentanyl 25µg on intraoperative analgesia and the dura-
tion of sensory and motor block when added to 15mg in-
trathecal hyperbaric bupivacaine in spinal block. 
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METHOD 

After obtaining approval from the Institutional Ethic Com-
mittee (IEC) along with written informed consent from pa-
tients, present study was carried out in the Department of 
Anesthesiology between July 2021 and September 2021 at 
orthopedic operating room in SMIMER Hospital, Surat 
(Guj.), India. This was a prospective, observational study.  

Study population: Thirty ASA I, II patients of both sex 
and aged between 18-60 years posted for elective lower 
limb orthopedic surgery under spinal block were enrolled 
in the study. A thorough pre-anesthetic evaluation and nec-
essary investigations were carried out. All patients were ex-
amined and investigated a day prior to surgery, and were 
familiarized with visual analogue scale15 (VAS) and its use 
for measuring the postoperative pain. They were advised 
fasting for 6 hours before the surgery. 

Exclusion criteria: Patients who had contraindications for 
spinal anesthesia like patient refusal, coagulation disorders, 
on anticoagulants, infection at the site of injection, spinal 
deformity, allergic to amide local anesthetics and a signifi-
cant history of drug or alcohol abuse, morbid obesity (body 
mass index >29 kg/m2), cardiovascular, neurologic, or 
other systemic illness, ASA grade III or more, musculoskel-
etal and psychiatric diseases that could make our technique 
difficult were excluded.  

Basis of sample size: Based on previous study (Divya VS, 
et al 2021),1 sample size of total 30 (n=15 cases per each 
group) was calculated by using Open EPI software consid-
ering, Time from injection to achieve sensory level T10 
(min) of Group F: Fentanyl is (03.38±0.83) & Group D: 
Dexmedetomidine is (02.62±0.56) at a power of 80% and 
confidence interval of 95%, a minimum sample size of 14 
patients in each group was required. We enrolled 15 (Sam-
ple size = 30; nF= 15, nD= 15) patients in each group to 
compensate for dropouts.  

Randomization and group allocation: Thirty study pa-
tients were randomized using sealed envelope technique 
into two groups of 15 each, depending on the drug regime 
used for spinal block as follows: 

 

Table 1: Grouping for The Study 

Group F,  
(n=15) 

Intrathecal 0.5% hyperbaric bupivacaine 
 15mg (3.0ml) plus Fentanyl 25µg (0.5ml) 

Group D,  
(n=15) 

Intrathecal 0.5% hyperbaric bupivacaine 15mg 
 (3.0ml) plus Dexmedetomidine 10µg (0.1ml) 

 

Spinal anesthesia technique: Following arrival in the pre-
anesthetic room, peripheral venous access was secured on 
hand with 18G cannula and pre-loading with Inj. Ringer 
Lactate 10-15 ml/kg was initiated. All patients were pre-
medicated with Inj. Glycopyrrolate 0.2mg and 
Ondensetron 4mg IV in operation theatre. Standard moni-
toring was used throughout the operation with the help of 
a multipara-monitor having Heart Rate (HR), Noninvasive 
blood pressure (NIBP), Electrocardiography (ECG) and 
Pulse Oximetry (SpO2). Baseline blood pressure, heart rate 
and SpO2 were recorded.  

Patients were placed in sitting position and after taking full 
aseptic precautions, spinal block was performed in L3-L4 

inter-vertebral space in midline or Para median approach by 
a 25G Quincke spinal needle. Correct needle placement was 
identified by free flow of clear cerebrospinal fluid (CSF). 
Then study drug was injected in subarachnoid space ac-
cording to group allocation as 3ml of 0.5% hyperbaric bu-
pivacaine (15mg) plus Fentanyl 25µg (0.5ml) in group F and 
3ml of 0.5% hyperbaric bupivacaine (15mg) plus Dexme-
detomidine 10µg (0.1ml) in group D. After the injection pa-
tient was placed supine. The end of intrathecal injection of 
study drug was termed as “Time Zero” for the purpose of 
subsequent patient assessment. Parameters observed & 
compared included 1) Onset of sensory and motor block; 
2) Duration of sensory and motor block; 3) Hemodynamic 
changes during intra & post operatively (SBP, DBP, MAP 
and HR); 4) Duration of analgesia and Rescue Analgesia; 
and 5) Side effects and complications during intra & post 
operatively (if any). 

Data recording: All data were recorded in a Performa, The 
onset of sensory block was defined as the time between in-
jection of intrathecal anesthetic and the absence of pain at 
the T10 dermatome assessed by sterile pinprick test16 using 
24 gauge hypodermic needle at every 2 min till T10 derma-
tome was achieved. The highest level of sensory block was 
evaluated by pinprick at mid-clavicular line anteriorly every 
2 min for 10 min after the injection, thereafter every 15 min. 
The duration of sensory block was defined as the time of 
regression of two segments in the maximum block height, 
evaluated by pinprick. The motor level was assessed accord-
ing to Modified Bromage score as per.16,17 [Table 2] 

 

Table 2: Modified Bromage Score 

Bromage 0 
(none) 

The patient is able to move the hip, 
knee, and ankle 

Bromage 1  
(Partial) 

The patient is unable to move the hip, 
but is able to move the knee & ankle 

Bromage 2  
(Almost complete) 

The patient is unable to move hip & 
knee, but is able to move the ankle 

Bromage 3  
(Complete) 

The patient is unable to move the hip, 
knee, and ankle 

 

Time for motor block onset was defined as modified Bro-
mage score of 3. Complete motor block recovery was as-
sumed when modified Bromage score was 0. The duration 
of spinal anesthesia was defined as the period from spinal 
injection to the first occasion when the patient complained 
of pain in the postoperative period. All durations were cal-
culated considering the time of spinal injection as “Time 
Zero”.  

Surgery was allowed to commence on achieving adequate 
sensory block height (T10). Vitals were recorded at every 2 
min for 10 min after the injection, thereafter every 15 
minutes. Intraoperative fluid and blood transfusion were 
given as per losses and maintenance required. 

Hypotension was described as > 20% fall of baseline blood 
pressure, treated with crystalloid fluids and 6mg me-
phenteremine IV, Bradycardia defined as HR < 50 
beats/min, treated with 0.5mg atropine IV, Respiratory de-
pression was defined as respiratory rate < 9 breaths/min 
and SpO2 <90% on room air, incidence of pruritus, nausea, 
vomiting, and sedation were also recorded.  
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In postoperative phase, for recovery characteristics, sensory 
and motor block regression were assessed every 15min after 
completion of surgery till the time of regression of two seg-
ments in maximum block and modified bromage score re-
turns to zero (complete motor recovery) in the Post Anes-
thesia Care Unit (PACU) along with the vital signs and VAS 
scores. Any patient showing VAS more than or equal to 3 
was administered a supplemental dose of Inj. Tramadol 
50mg IV. The amount required by the patients in the next 
24 hours was recorded in all the groups. 

Statistical analysis: Data was analyzed and expressed as 
Mean ± standard deviation or percentage as applicable. 
Comparison between two groups was done using inde-
pendent t test for quantitative data and chi-square test for 
qualitative data. P value < 0.05 is considered significant.  

Statistical methods: Data were collected; tabulated, coded 
then analyzed using Statistical Package for Social Science 
SPSS @ version 20.0 software. Numerical variables were 
presented as Mean ± standard deviation, while categorical 
variables were presented as percentage. As regard numerical 
variables, independent t test was done. [Table-3] 
 

Table 3: P Value interpretation 

P value > 0.05 Non-Significant 
P value < 0.05 Significant 
P value < 0.001 Highly Significant 

 

RESULTS 

All patients (n=30) completed the study; there was no sta-
tistical difference in patients’ demographics or duration of 
surgery as shown in Table 4.  

Table 5 shows the number of patients in each group under-
going different types of lower limb surgeries. The numbers 
of patients under each type of surgery performed on the 
lower limb were similar amongst the groups thereby keep-
ing the comparison unbiased.  

When compared the time of onset of both, sensory and mo-
tor block was statistically insignificant in both groups. (P > 
0.05) [Table 6] T8 was the highest level of sensory block 
attained at 9.6 ± 2.9 min & 10.3 ± 3.3 min after injection in 
group F and D; respectively. However; 80.0% and 70.0% 
of patients in groups F and D had sensory block to a level 
of T10 at 8.6 ± 1.5min & 8.3 ± 2.4min after the injection 
(statistically insignificant). T10 sensory level was achieved 
in all patients. However, there were patients with level pro-
gressing further to the highest sensory level of T8. 

The duration of sensory block, duration of motor block and 
duration of spinal anesthesia was significantly prolonged in 
group D as compared to group F (P < 0.0001) [Table 6]. 

Table 4: Patients Demographics 

Variable 
Group 

Group F 
(n=15) 

Group D 
(n=15) 

P 
value 

Age (years) 38.1±13.5 37.8±15.6 0.59 
Sex (M:F) 9:6 7:8 0.44 
ASA (I:II) 7:8 10:5 0.22 
Height (cm) 168.2±6.0 169.6±5.5 0.51 
Weight (kg) 63.6±11.2 66.6±7.9 0.40 
Duration of surgery 
(min) 

101.6±36.3 110.8±33.7 0.47 

*ASA=American society of anesthesiology, M=Male, 
F=Female, Values are Mean ± Standard Deviation (SD) 

 

Table 5: Type of Lower Limb Surgeries Performed 

Type of lower limb  
surgeries performed 

Group F 
 (n=15)  

Group D 
(n=15) 

Tibia ORIF  7 5 
Shaft of femur ORIF  5 7 
Anteriorcruciate ligament  

reconstruction 
3 3 

* ORIF: Open reduction internal fixation, Values are in 
number of patients. 

 

The mean values of mean arterial pressure (MAP) and heart 
rate (HR) were comparable between the two groups 
throughout the intraoperative and postoperative periods 
[Figures 1 and 2]. None of the patients experienced respir-
atory distress at any point of time. All patients had periph-
eral oxygen saturation (SpO2) greater than 96% at all the 
times and did not require additional oxygen in Post Anes-
thesia Care Unit (PACU). No significant difference was ob-
served in the sedation score with patients in all groups hav-
ing score of 1. 

In Figure 1: Heart Rate (HR) values are mean ± standard 
deviation (SD). No significant differences were noted be-
tween the groups. In Figure 2: Mean arterial pressure 
(MAP) values are mean ± SD. No significant differences 
were noted between the groups. 

Pruritus was observed only in group F in one patient (6.7 
%) at different intervals of time, Bradycardia was observed 
in both the group one-one patients (6.7 %), but there were 
no significant differences between two groups regarding the 
side effects. [Table 7] 

Lower visual analogue scale (VAS <3) were observed in all 
the groups during the whole duration of the surgery and 
none of the patients required additional analgesics intra-op-
eratively. Postoperative VAS scores and total analgesic re-
quirement in 24 h were minimal in group D (P value < 
0.001) [Table-8].  

 
Table 6: Characteristics Of Spinal Block 

Variable (Min) Group F (n=15) Group D (n=15) P Value 

Time of onset of sensory block (T10) 8.6±1.5 8.3±2.4 0.684 
Time of onset of motor block  9.0±3.0 9.7±3.2 0.541 
Time to reach maximum sensory level (T8) 9.6±2.9 10.3±3.3 0.542 
Duration of sensory block 119.5±22.7 146.7±20.5 0.001 
Duration of motor block 196.0±26.8 273.3±24.6 0.001 
Duration of spinal anaesthesia 235.5±38.3 295.5±44.3 0.001 
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Figure 1: Comparison of Heart Rate between two 
groups 

 

Figure 2: Comparison of Mean arterial pressure be-
tween two groups 

 

Table 7: Side Effects between Groups 

Side effects Group F (n=15) Group D (n=15) 

Nausea 0 0 
Vomiting 0 0 
Chilling 0 0 
Pruritus 1 (6.7 %) 0 
Hypotension 0  0 
Bradycardia 1 (6.7 %) 1 (6.7 %) 

 

Table 8: Comparison of visual analogue scale 

VAS Group F 
(n=15) 

Group D  
(n=15) 

P Value 

6 hours 3.00±0.31 0.00±0.00 0.001 
12 hours 4.90±0.87 2.50±0.51 0.001 
18 hours 5.28±0.64 3.52±0.25 0.001 
24 hours 5.24±0.96 4.62±0.69 0.051 

 

DISCUSSION 

Present results in this study showed that the supplementa-
tion of spinal bupivacaine with 10µg dexmedetomidine sig-
nificantly prolonged both sensory and motor block com-
pared with intrathecal 25µg fentanyl and bupivacaine in 
elective lower limb surgery.  

Both fentanyl and dexmedetomidine improved the quality 
of intraoperative analgesia and diminished the risk of sup-
plementation of general anesthesia. Fentanyl is a lipophillic 
µ-receptors agonist opioid. Intrathecally, fentanyl exerts its 
effect by combining with opioid receptors in the dorsal 
horn of spinal cord and may have a supra spinal spread and 
action.18,19 Intrathecal fentanyl prolongs the duration of spi-
nal anesthesia produced by bupivacaine and lignocaine and 
this effect has been shown in various surgeries.20,21 The pro-
longation of the duration of spinal analgesia produced by 
intrathecal fentanyl is not a dose related.  

Dexmedetomidine is a highly selective α2-adrenoreceptor 
agonist approved as intravenous sedative and adjuvant to 
anesthesia. Dexmedetomidine when used intravenously 
during anesthesia reduces opioid and inhalational anesthet-
ics requirements.22,23 Intrathecal dexmedetomidine when 
combined with spinal bupivacaine prolongs the sensory 
block by depressing the release of C-fibers transmitters and 
by hyperpolarization of post-synaptic dorsal horn neurons. 
Motor block prolongation by α2-adrenoreceptor agonists 
may result from binding these agonists to motor neurons in 
the dorsal horn of the spinal cord. Intrathecal α2-adrenore-
ceptor agonists have been found to have antinoniceptive 
action for both visceral and somatic pain.24-27 

In our study, we also found that time taken for sensory & 
motor block did not change significantly, but duration of 
sensory block & motor block was significantly longer in 
dexmedetomidine group (146.7 ± 20.5 min & 273.3 ± 24.6 
min) than in the fentanyl group (119.5 ± 22.7 min & 196.0 
± 26.8 min) respectively. Even the mean time for postop-
erative analgesia was significantly longer in dexmedetomi-
dine group (10.6 hours) than in the fentanyl group (5.55 
hours). 

Subhi M Al-Ghanem et al.,28 study also winded up that 5µg 
dexmedetomidine seems to be a suitable adjuvant to spinal 
bupivacaine in surgical procedures especially in long surger-
ies with minimal side effect and excellent quality of analge-
sia. Al Mustafa et al.,29 Abdullah et al.30 & Wu HH et al.,31 
also found similar increase in the duration of spinal block 
after adding dexmedetomidine as a neuraxial adjuvant, fa-
cilitating better anesthesia and analgesia. Kanazi et al.2 & 
Jung et al.,32 also did their studies on dexmedetomidine and 
found quite similar results to our studies. In 2006, Kanazi 
et al.,2 found that intrathecal dose of dexmedetomidine 
(3µg) used with bupivacaine for spinal anesthesia have been 
shown to produce a rapid onset of motor blockade and a 
prolongation in the duration of sensory and motor block-
ade with hemodynamic stability and lack of sedation. 

Various other studies such as Shani et al.,33 who compared 
magnesium sulphate to dexmedetomidine also pointed out 
the importance of adding low dose dexmedetomidine as ad-
juvant. Solanki et al.34 & Reddy et al.,35 compared dexme-
detomidine with clonidine & found out dexmedetomidine 
to be a better adjuvant for subarachnoid block than 
clonidine. R Gupta et al.,22 who compared dexmedetomi-
dine & fentanyl as adjustments to bupivacaine & Halder et 
al.,36 studied different doses of dexmedetomidine. 

In Rajani Gupta et al.,22 have done comparative study of 
intrathecal fentanyl and dexmedetomidine as adjuvant to 
bupivacaine. 60 patients classified in ASA I & II scheduled 
for lower abdominal surgeries were studied. Patients ran-
domly allocated to receive 12.5mg hyperbaric bupivacaine 
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(2.5ml) plus 5µg dexmedetomidine (group D) or 12.5 mg 
hyperbaric bupivacaine (2.5ml) plus 25µg fentanyl (group 
F) intrathecal. They found that patients in group Dexme-
detomidine had a significantly longer sensory and motor 
block time than patients in group Fentanyl. The mean time 
of sensory and motor regression is longer in dexmedetomi-
dine than fentanyl. 

Hanoura at al.,37 compared dexmedetomidine with fentanyl 
in terms of intraoperative condition & quality of postoper-
ative analgesia in caesarian sections and found results simi-
lar to our studies. 

 

CONCLUSION 

Using highly selective α2-adrenergic agonist dexmedetomi-
dine 10µg is good alternative to fentanyl 25µg as an valuable 
adjuvant to 0.5% hyperbaric bupivacaine for spinal block 
lower limb surgeries which augments quality of spinal block 
and provides a better quality of perioperative / intraopera-
tive analgesia, intraoperative sedation, hemodynamic stabil-
ity, minimal side effects and reduced demand for rescue an-
algesics in 24 hours as compared to fentanyl. Hence, Dex-
medetomidine seems to be a good choice as Intrathecal 
adjuvant with hyperbaric Bupivacaine. 

 

The findings of our study are limited by several limita-
tions:  

First, our study was limited to patients scheduled for elec-
tive surgery and results of this study are applicable to these 
(young and healthy) patients only. Second, the effects in 
older patients with cardiovascular and others co-morbidi-
ties are yet to be investigated. Third, this study also lacks 
an active control for systemic effects of dexmedetomidine. 

 

RECOMMENDATIONS 

Further studies that compare effect of systemic versus in-
trathecal dexmedetomidine on spinal Bupivacaine may also 
be warranted. 
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