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Low-dose bupivacaine can limit the spinal block level with minimal hemodynamic effects and yield 
a rapid recovery, but sometimes it may not provide adequate anesthesia for surgery. Dexmedetomidine, a 
selective α2-adrenoreceptor agonist, was shown to be a potent antinociceptive agent when given intrathe-
cally in animals and humans. The purpose of this study was to evaluate the adjuvant effects of intrathecal 
dexmedetomidine in elderly patients undergoing transurethral prostate surgery with low-dose bupivacaine 
spinal anesthesia. Fifty-four patients undergoing transurethral prostate surgery were randomized into two 
groups receiving either dexmedetomidine 3 µg (n=27) or normal saline (n=27) intrathecally with 6 mg of 
0.5% hyperbaric bupivacaine. The characteristics of the spinal block and postoperative analgesic effects 
were evaluated. The peak block level was similar for the two groups. However, the dexmedetomidine group 
demonstrated a faster onset time to the peak block and longer duration of spinal block than the saline group 
(p<0.01). The motor block scales at the time of peak sensory block and regression of 2-sensory dermatomes 
were higher in the dexmedetomidine group than in the saline group (p<0.001). There was less analgesic re-
quest and the time to the first analgesic request was longer in the dexmedetomidine group than in the saline 
group (each 487, 345 min, p<0.05). Dexmedetomidine 3 µg when added to intrathecal bupivacaine 6 mg pro-
duced fast onset and a prolonged duration of sensory block and postoperative analgesia in elderly patients 
for transurethral surgery. However, recovery of motor block could be delayed in dexmedetomidine-added 
patients.
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Spinal block is a common anesthetic technique for pa-
tients undergoing transurethral resection of prostate (TURP). 
Most patients indicated for TURP are elderly and frequently 
associated with cardiopulmonary, endocrine, or other co-
morbidities.1) Thus, it is important to limit the block level to 
minimize hemodynamic changes during the spinal anesthesia 
in such patients.2,3) Low-dose local anesthetics can limit the 
block level and induce rapid recovery from anesthesia, but 
sometimes these low-dose local anesthetics may not provide 
an adequate anesthetic level for surgery. Intrathecal opioids 
or clonidine are frequently co-administered with local anes-
thetics to improve the anesthetic quality and postoperative 
analgesia2–8); the synergistic action of clonidine with local 
anesthetics is well-established.6–8) Unlike opioids, intrathecal 
clonidine does not produce respiratory depression or pruritus, 
but usual dose of clonidine (15–150 µg) may be associated 
with bradycardia, hypotension, or sedation.6–8)

Dexmedetomidine is an S-enantiomer of medetomidine 
with a higher specificity for α2-adrenoreceptor (α2 : α1, 
1620 : 1) compared to clonidine (α2 : α1, 220 : 1). It was first 
introduced into practical use as intravenous sedative after 
the approval of U.S. Food and Drug Administration in 1999. 
Since then it has been investigated as the anxiolytic, sympa-
tholytic, and analgesic properties related to α2-adrenoceptor 
binding, and it is now being used as a co-analgesic drug.9) As 
adjuvant, neuraxial administration is the appropriate route to 
dexmedetomidin, because the analgesic effect of α2-agonists 
mostly occurs at spinal level, and dexmedetomidin’s high 
lipophilicity facilitates rapid absorption into the cerebrospi-

nal fluid and binding to the spinal cord α2-adrenoreceptor. 
Intrathecally-administered dexmedetomidine has been shown 
to exert potent antinociceptive effects in animals.9–11) To date, 
a few studies have reported on the effects of intrathecal dex-
medetomidine combined with local anesthetics in humans.12–19) 
In those studies, using 10–15 mg of bupivacaine, dexmedeto-
midine (3–15 µg) prolonged the block duration of local anes-
thetics with a low-rate of side effects. Those studies, however, 
showed too high a block level (even up to T2) followed by a 
prolonged regression time. To the best of our knowledge, the 
influence of intrathecally-administered dexmedetomidine on 
spinal block using low-dose bupivacaine is unknown.

We hypothesized that a small-dose of dexmedetomidine 
(3 µg) added to low-dose bupivacaine (6 mg) would produce 
an appropriate sensory block for TURP, rapid recovery from 
the limited motor block, and effective postoperative analgesia.

The aim of this study was to compare the characteristics 
of spinal block, hemodynamic changes, and postoperative 
analgesia, following administration of intrathecal 3 µg dex-
medetomidine combined with low-dose bupivacaine in elderly 
patients undergoing TURP.

Materials and Methods

Clinical Setting ​ This randomized, double blind, and con-
trolled study was approved by the Institutional Ethics Com-
mittee of Yonsei University Health System (4-2010-0513) and 
registered at www.ClinicalTrials.gov (NCT 01342562) in April 
2011. Written informed consent was obtained from all pa-
tients. Patients with a history of back surgery or the presence 
of an infectious focus on the back, coagulopathy, hypersen-
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sitivity to local anesthetics or dexmedetomidine, cooperation 
difficulty, heart block/dysrrhythmia, or neurological disorders 
were excluded from the study. Also the patients with severe 
hepatic failure were excluded because the clearance of dex
medetomidine is diminished to 32% of normal value.

Fifty four elderly patients undergoing TURP were included 
in this study. Using a random number sequence, patients were 
enrolled in one of two groups: Group D receiving 3 µg of 
dexmedetomidine (Precedex® 100 µg/mL, Hospira, Inc., IL, 
U.S.A.) combined with 6 mg of 0.5% hyperbaric bupivacaine 
(Marcaine® Spinal Heavy; Astra, Sodertalje, Sweden) and 
Group S receiving the same amount of normal saline and 
bupivacaine. Dexmedetomidine 100 µg/mL was mixed with 
preservative-free normal saline to 10 µg/mL. The 0.3 mL of di-
lute dexmedetomidine was added to the bupivacaine in group 
D. Also, 0.3 mL of preservative-free normal saline was added 
to the bupivacaine in groups S. The total volume of drug solu-
tions was 1.5 mL of 0.4% bupivacaine.

An independent investigator prepared the drug solutions 
and provided the coded drug to the anesthetic administrator 
before the start of the anesthesia. The anesthetic adminis-
trator, patients, outcome assessors, and data analysts were 
blinded to the allocation.

Spinal Anesthesia ​ Patients were hydrated with 300 mL 
of 0.9% sodium chloride solution prior to anesthesia. The 
fluid was minimally infused during the surgery to avoid over-
loading associated with the systemic absorption of irrigating 
fluid. Spinal puncture was performed at L3-4 or L4-5 with a 
midline approach using a 25 G Quincke needle in the lateral 
decubitus position. After confirmation of free flow and clear 
cerebrospinal fluid, the drug was administered and the pa-
tients were then placed in the supine neutral position.

Assessment ​ The primary end-point of this study was the 
time to regression of 2-sensory dermatomes from peak senso-
ry block level. The secondary end-points were the motor block 
scales at peak sensory block and regression of 2-sensory der-
matomes, as well as the postoperative analgesic requirement.

The block levels were checked on the bilateral mid-thoracic 
line with an ice cube and pin-prick every 2 min from the drug 
injection. The cold peak block level was assessed by an ice 
cube and the sensory peak block level was assessed by pin-
prick. The peak block level was defined as the same block 
level that persisted for four consecutive tests. For cases with 
a discrepancy in the dermatomal level between the right and 
left sides, the higher level was selected. The degree of motor 
block was scored using the modified Bromage scale (0=​able 
to move the hip, knee, and ankle; 1=​unable to move the hip, 
but able to move the knee and ankle; 2=​unable to move the 
hip and knee, but able to move the ankle; 3=​unable to move 
the hip, knee, and ankle). The sedation score was assessed 
every 15 min for 1 h using the Ramsay sedation scale (1=​
anxious and agitated; 2=​cooperative and tranquil; 3=​drowsy 
but responds to command; 4=​asleep but responds to tactile 
stimulation; and 5=​asleep and no response). Mean arterial 
pressure (MAP) and heart rate (HR) were measured every 
2 min for 20 min. When the MAP or HR was decreased by 
20% from the baseline, 4 mg of ephedrine or 0.5 mg of atro-
pine was intravenously injected. The peak block level, time to 
reach the peak block, motor block scale at peak sensory block, 
and supplemental analgesic requirement (fentanyl 50 µg) were 
recorded. In the post anesthetic care unit (PACU), the time 

to the sensory regression of 2-dermatomes and motor block 
scales were recorded. After discharge from the PACU, the 
time to the first analgesic request (meperidine or tramadol) 
was recorded. An independent investigator assessed the pain 
scales using the visual analog scale (VAS, 0–10) at the PACU 
(arrival and 30 min) and at 6 h, 24 h, and 36 h after discharge 
from the PACU.

Although several studies reported that intrathecal dex-
medetomidine did not result in any neurological deficits in 
animals20–24) and human,12–19) follow-up investigation was 
required to confirm neurological safety in this study. As the  
Institutional Review Board (IRB) of our institution recom-
mended that we confirm the safety of patients for possible 
neurological effects, a follow-up evaluation was done for one 
month. An independent coordinator interviewed all the pa-
tients when the patient visited the out-patient department for 
follow-up a week after discharge. Patients were checked for 
any newly developed pain or paresthesia in the back, buttocks, 
or legs. After one month, the coordinator had a telephone-
interview with the patients and confirmed that they were free 
of any newly developed unusual sensation on back, buttock, or 
legs possibly related to spinal anesthesia.

Statistical Analysis ​ Sample size estimation was made 
based on a previous study.17) The primary end-point of this 
study was the time to the regression of 2-dermatomes from 
the peak sensory block level. In a previous study, the mean 
time (S.D.) to the sensory regression of 2-dermatomes was 122 
(37) min and 80 (28) min in the dexmedetomidine group and 
plain group. When their results were extrapolated to our study, 
the mean time to the sensory regression of 2-dermatomes was 
calculated as 61.2 and 40.2 min. The difference of the means 
was 21 min and S.D. was estimated as 23.5 min. For an α=​
0.05 and a power of 80%, 23 patients were required per group 
to detect a 20-min difference in the mean time. We decided to 
include 27 patients per group to allow for possible drop-out.

Statistical analysis was performed using PASW Statistics 
18™ (SPSS Inc., Chicago, IL, U.S.A.). Data are presented as 
mean (S.D.), median (IQR), or numbers as appropriate. Patient 
characteristics (age, weight, height, duration of operation, ir-
rigation volume, prostate volume, time to peak block, time to 
2-dermatomes regression, and maximum motor block scale) 
were analyzed using the independent two sample t-test. Peak 
sensory block levels were compared using the Mann–Whitney 
U-test. The number of patients by motor block scales was ana-
lyzed with the chi-square test. A Kaplan–Meier survival curve 
was obtained for the time to the first analgesic requirement. 
The linear mixed model (post-hoc: Bonferroni correction) was 
used for comparison of VAS between the two groups.

Results

No patient dropped out from this study (Fig. 1). Patient 
characteristics were not different between the two groups 
(Table 1). Thirty-nine of 54 patients had more than one sys-
temic disease, such as hypertension (n=24), diabetes mellitus 
(n=13), coronary disease (n=8), cerebrovascular accident 
(n=5), arrhythmia (n=3), liver cirrhosis (n=3), chronic ob-
structive pulmonary disease (n=3), and chronic renal failure 
(n=2). The mean values of MAP and HR were comparable 
between the two groups throughout the intraoperative period 
(Fig. 2).
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The characteristics of the spinal block and postoperative 
data are presented in Table 2. Group D demonstrated a shorter 
time to reach the peak sympathetic and sensory block level, a 
longer time to reach the regression of 2-sensory dermatomes, 
and a lower postoperative analgesics requirement compared 
to Group S (p<0.01). In motor block scales, Group D showed 
higher scales both at the peak sensory block and regression 
of 2-dermatomes than Group S (p<0.001) (Fig. 3). All pa-
tients showed a sedation score <2 at every time point. VAS 
was lower in the dexmedetomidine group than in the saline 
group at PACU (arrival and 30 min), but no differences were 
shown at the ward (Fig. 4). In the dexmedetomidine group, 
postoperative analgesic request was significantly lower at the 
7-day follow-up (p<0.01) (Table 2). A Kaplan–Meier survival 
analysis with the Log Rank test (Mantel-Cox) for the time to 
first analgesic request showed a significant difference between 
the two groups (p=0.006) (Fig. 5). At follow-up a week after 
discharge, there were not any newly developed pain or pares-

thesia in the back, buttocks, or legs in all the patients. Also, 
none of the patients complained of any neurological symptoms 
or signs related to spinal anesthesia upon telephone-interview 
that was done after one month.

Discussion

The primary end-point of this study was the time to regres-
sion of 2-sensory dermatomes from the peak sensory block 
level. In the current study, 3 µg of intrathecal dexmedetomi-
dine significantly prolonged the duration of sensory block 
compared to the control group for low-dose bupivacaine spinal 
anesthesia. The time to reach peak block level was also short-
er in the dexmedetomidine group than in the control group. In 
addition, despite similar peak sensory block levels for the two 
groups, motor block scales were significantly higher in the 
dexmedetomidine group than in the saline group. In the dex-
medetomidine group, postoperative analgesic requirement was 
lower and the time to the first-analgesic request was longer 
compared to the saline group.

Patients undergoing TURP are usually elderly having vari-
ous co-morbidities.1) Thus, it is important to limit the block 
level to minimize the hemodynamic instability during spinal 
anesthesia. Although there are several factors influencing the 
spinal block level, the block level could be more influenced by 
total dosage of drug, not volume, concentration, or block posi-
tion.25–28) Therefore, the dose of intrathecal local anesthetic 
should be decrease to limit the block level. Most anesthesi-
ologists concern that reduced dose of local anesthetic may 
provide insufficient spinal block. Thus, there have been many 

Fig.  1.  Consort Flow Diagram for Enrollment

Table  1.  Patient Demographics and Intraoperative Data

Group S (n=27) Group D (n=27)

Age (years) 68.8±6.3 66.6±6.2
Weight (kg) 66.0±7.7 68.7±10.2
Height (cm) 165.5±5.9 167.0±12.9
Duration of operation (min) 27.9±12.3 30.0±16.7
Irrigation amount (L) 7.4±3.0 8.0±3.9
Prostate volume (g) 21.4±17.3 22.7±15.6
Values are presented as the mean±S.D. Group S: saline group, Group D: dex

medetomidine group.
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Fig.  2.	 Mean Arterial Pressure (MAP) and Heart Rate (HR) in the Op-
erating Room and PACU

Values are presented as mean (S.D.). Group S=saline group, Group D= 
dexmedetomidine group. Fig.  3.	 Motor Block Scales at the Time of Peak Sensory Block (A) and 

Regression of 2-Sensory Dermatomes (B) * p<0.001 Compared with the 
Counterpart of the Group S

Group S=saline group, Group D=dexmedetomidine group.

Table  2.  Spinal Block and Postoperative Characteristics

Group S (n=27) Group D (n=27) p Value

Peak block level
Cold T10 [T6–T12] T9 [T6–T11] 0.166
Sensory T10 [T7–L1] T10 [T6–T12] 0.013

Time to peak block (min)*
Cold 10.2±3.3 8.1±2.0 0.008
Sensory 10.1±3.2 7.9±1.5 0.003

Time to regression of 2-sensory 
dermatomes (min)*

78.4±27.3 109.0±38.9 0.002

Hypotension 1 1 NS
Bradycardia 1 1 NS
Supplemental fentanyl 3 0 NS
Postoperative

Rescue analgesics* 11 4 <0.01
Time to first rescue (min)* 345 [230–543] 1,360 [487–2053] 0.039
Nausea 1 0 >0.05

* p<0.01. Values are presented as number, mean±S.D., or median [range]. Cold peak block level and sensory peak block level were checked by an ice cube and pin-prick 
respectively. Group S: saline group, Group D: dexmedetomidine group, Time to the regression: time to regression of 2-sensory dermatomes from peak sensory block level, 
Hypotension=SAP of <90 mmHg or <75% from the baseline value, Bradycardia=HR<45 beats min−1, NS: no significant.
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trials to reduce the dose of intrathecal local anesthetics and 
improve the block quality with co-administration of additives 
such as opioids or clonidine.29,30) However, combined additive 
can induce their own side effects such as nausea/vomiting,30,31) 
pruritus,29,30,32) hypotension/bradycardia, and excessive seda-
tion.5,7,8) In our institute, 6 mg bupivacaine has been used to 
obtain short duration of block and rapid return of motor func-
tion in elderly patients undergoing TURP. Although the results 
were favorable in those patients, we concerned the prolonged 
postoperative analgesia without residual spinal effect.

The antinociceptive properties of intrathecal α2-
adrenoreceptor agonists are produced by inhibiting the release 
of C-fiber transmitters, by inhibition of release of substance 
P, and by hyperpolarizing post-synaptic dorsal horn neu-

rons.5,33–35) Also, the potency of α2-adrenoreceptor agonist 
has been shown to correlate well with their binding affinity 
to spinal α2-adrenoreceptors.36,37) Since Coombs et al. first 
introduced the potent antinociceptive effects of intrathecal 
α2- adrenoreceptor agonists, clonidine (15–150 µg) has been 
frequently used in spinal anesthesia to improve the quality 
of local anesthetics.7,8,38) But, side effect such as hypotension, 
bradycardia, and sedation is increased as dose of clonidine is 
increased.39)

Dexmedetomidine is a more potent and selective α2-
adrenoreceptor agonist than clonidine. In the experimental 
studies, the α1-adrenoreceptor activity was shown to coun-
terbalance α2-adrenoreceptor induced analgesia. Therefore, 
greater α2-adrenoreceptor selectivity of dexmedetomidine 
may enhance the therapeutic window of α2-adrenoreceptor 
in the treatment of pain and overcome problematic adverse 
effects of clonidine.

To date, there have been a few clinical human studies on in-
trathecal dexmedetomidine.12–19) In those studies, it was found 
that 3–15 µg of dexmedetomidine co-administered with local 
anesthetics has a dose-dependent effect on anesthetic onset 
and duration with hemodynamic stability. In a study by De 
Koch et al., 15 µg and 45 µg intrathecal clonidine showed simi-
lar spinal effect when added to local anesthetic.39) Thus, we 
thought that 30 µg clonidine could be appropriate for intrathe-
cal dose with 6 mg bupivacaine. Based on animal studies that 
dexmedetomidine showed a similar effect to clonidine with a 
1 : 10 dose ratio in the spinal cord of animals,20,36,37) Kanazi et 
al.17) also used 3 µg of intrathecal dexmedetomidine in their 
clinical study. Although the optimal dose of intrathecal dex-
medetomidine has not been established, 3 µg of dexmedeto-
midine seems to be appropriate for potentiating the analgesic 
efficacy of low-dose spinal anesthesia referred from previous 
studies,6,39) in which 15–45 µg of clonidine combined with 
low-dose ropivacaine (8 mg) or bupivacaine (6 mg) provided a 
prolonged spinal block.

In the current study, 3 µg of dexmedetomidine of diluted 
bupivacaine somewhat increased the peak sensory block 
level compared to the control group (Group S, Group D; me-
dian T10 [range, T7–L1], median T10 [range, T6–T12]; mean 
T10.48 [S.D. 1.7], mean T9.33 [S.D. 1.47], respectively), and 
did prolong the duration of sensory block. However other 
studies using 10–15 mg as general dose of bupivacaine did not 
show any significant difference in peak sensory block level  
between bupivacaine group and bupivacaine adding dex
medetomidine group, and excessively reached the block level 
of median T5–T6.13,14,16–18)

In our study, the motor block was potentiated in the dex-
medetomidine group throughout the spinal anesthesia (Fig. 
3). Though we did not evaluate the duration of motor block, 
this indicates that small dose of dexmedetomidine can potenti-
ate the degree of motor block. As seen in animal and human 
studies, dexmedetomidine prolongs not only the duration of 
sensory block, but also the degree and duration of the motor 
block.11–19) The potentiation mechanism of motor block by 
dexmedetomidine is not well understood, but is suggested to 
be an additive or synergistic effect to the local anesthetics,11,40) 
or related to the interference with neuromuscular activity,11,41) 
or binding of α2-agonists to motor neurons in the dorsal 
horn.11,33)

In the current study, the numbers of patients that required 

Fig.  4.	 Visual Analog Scales (VAS) at the PACU (Arrival and 30 min), 
6 h, 24 h, and 36 h after Discharge from the PACU

Values are presented as mean (S.D.). * p<0.05 compared with the counterpart of 
the Group S. Group S=saline group, Group D=dexmedetomidine group.

Fig.  5.	 Kaplan–Meier Survival Curve for the Time to the First Analge-
sic Request for the Two Groups

Group S=saline group, Group D=dexmedetomidine group.
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postoperative analgesics were not different between two 
groups. This may be a result of the rapid recovery of low spi-
nal anesthesia in both groups. However, postoperative rescue 
analgesics requirement was less and the time to the first anal-
gesic request was longer in the dexmedetomidine group than 
in the control group (Fig. 5).

With the use of intrathecal dexmedetomidine, adverse 
effects should be considered. A number of studies conducted 
in rats, rabbits, and sheep reported that intrathecal dexmede
tomidine showed no neurological deficit at a dose range of 
2.5–100 µg.20–24) In rat model of perinatal excitotoxic brain 
injury, dexmedetomidine provided the potent neuroprotection 
mediated via the alpha2A-adrenoceptor. In human studies, 
3–15 µg of dexmedetomidine showed a prolonged duration of 
sensory and motor block without any neurological effects.12–19) 
In the current study, we used 3 µg of dexmedetomidine re-
ferred from previous studies, and no patient showed any newly 
developed numbness, paresthesia, or pain on the back, but-
tocks, or legs on postoperative one month follow-up.

TURP for benign prostatic hyperplasia is frequently per-
formed in elderly patients having cardiovascular limitations 
with various systemic diseases. We found that 72% of patients 
had more than one systemic disease, which corresponded to 
that of a previous study.1) Considering this, it is desirable to 
limit the spinal block level as low as possible to avoid hypo-
tension owing to high sympathetic block. In our study, 6 mg of 
bupivacaine with 3 µg of dexmedetomidine resulted in a peak 
sympathetic block level of median T9 [range, T6–T11] and 
did not produce significant hypotension or bradycardia peri-
operatively. Even though α2-agonists produce hypotension by 
acting on the spinal cord, hypotension is common after spinal 
injection at the thoracic level, where sympathetic pregangli-
onic neurons reside.5,41) A small-dose of dexmedetomidine 
intrathecally administered at the lumbar level does not seem 
to cause significant hypotension. Because the sympathetic 
block is usually near-maximal with the usual doses of local 
anesthetics,5) a low-dose of local anesthetics is recommended 
to avoid significant hypotension, especially in elderly patients. 
While most studies on the use of the intrathecal dexmedetomi-
dine showed comparative hemodynamic responses similar to 
those of currunt study,11–17,19) one study reported a significant 
reduction in heart rate and blood pressure with the addition 
of dexmedetomidine.12) However, one could also conclude that 
general anesthesia following spinal block have influenced the 
hemodynamic variables, although there was no mention of 
types of anesthetics used.41–43)

In addition, high spinal block is not required for TURP. 
Al-Mustafa et al.15) and Kanazi et al.17) found that 12–12.5 mg 
of bupivacaine combined with 3–10 µg of dexmedetomidine 
produced a prolonged sensory and motor block in patients who 
underwent TURP, but the peak sensory block level was too 
high in their studies (even up to T2). Considering the sensory 
innervations to the prostate, a sensory block up to T11 is ad-
equate for TURP. The prostate and bladder are innervated by 
both the sympathetic (pelvic plexus, hypogastric plexus) and 
parasympathetic (S3, S4) autonomic divisions. The urethral 
sphincter should be adequately relaxed for the endoscope to 
pass freely, and the urethral sphincter is also supplied by the 
sympathetic division of the pelvic plexus (internal sphincter) 
and somatic fibers of the pudendal nerve (external sphincter). 
Beers et al.44) suggested that mid-lumbar sensory block is 

enough for TURP, but sensory block at T12–L1 at least is rec-
ommended to avoid discomfort with bladder distension with 
irrigation.2) In our study, 3 patients in the control group, who 
showed a peak sensory block level <L1, required fentanyl 
supplementation for abdominal discomfort during the opera-
tion.

Intrathecal α2-agonists induce a dose-dependent sedative 
effect in humans.5,45) The dose of dexmedetomidine used 
in our study was at the end of the dosing spectrum, as in a 
study by Kanazi et al.17) The sedation score was low (<2) in 
all patients, as in other studies,13,15,18) demonstrating that 3 µg 
of intrathecal dexmedetomidine may not produce the sedative 
effects.

In conclusion, our study showed that 3 µg of dexmedetomi-
dine added to 6 mg of bupivacaine produced a fast onset and 
long duration of sensory block as well as a prolonged postop-
erative analgesia compared to bupivacaine alone. Although, 
the dexmedetomidine group showed higher motor block scales 
at the time of 2-sensory dermatomal regression as well as at 
the time of peak sensory block, none of the patients reported 
discomfort in the lower extremities at the time of discharge 
from the PACU.
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