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ABSTRACT

Objective: Spinal anesthesia is widely used for lower limb surger-
ies because of its rapid and effective onset; however, its postop-
erative duration is limited. Clonidine and dexmedetomidine are
used as adjuvants to enhance and prolong the duration of spinal
anesthesia. This study aimed to compare the effects of intrave-
nous clonidine and dexmedetomidine as premedication for spinal
anesthesia using 0.5% hyperbaric levobupivacaine in lower limb
orthopaedic surgeries.

Method: A prospective, randomised, controlled study was con-
ducted on 100 adult patients undergoing planned lower limb
orthopaedic surgeries. Patients were randomly divided into two
groups receiving either intravenous clonidine or dexmedetomi-
dine before spinal anesthesia. The parameters assessed included
the onset and duration of the block, sedation levels, pain scores,
and side effects.

Results: Dexmedetomidine produced a faster onset of sensory
(3.45+0.84 min) and motor block (4.97+0.69 min) than clonidine.
It also provided longer pain relief, with consistently lower pain
scores over 24 h, the lowest being 2.47+0.90 at 4 h (p < 0.05).
Sedation was deeper with dexmedetomidine, with higher Ramsay
Sedation Scores throughout, peaking at 60 min (p < 0.0001). Heart
rate (HR) and blood pressure remained stable in both groups, al-
though HR was consistently lower in the dexmedetomidine group
(p < 0.05), and mean arterial pressure was significantly reduced
after dural puncture (p < 0.05). Hypotension occurred in 36% of
the patients in both groups, whereas bradycardia occurred in 26%
of the dexmedetomidine group and 18% of the clonidine group
(p=0.47).

Conclusion: Dexmedetomidine provided better block characteris-

tics, longer pain relief, and deeper sedation with stable vital signs,
making it a preferable premedication agent.

Keywords: Spinal anesthesia, clonidine, dexmedetomidine,
alpha-2 adrenergic agonists, lower extremity, orthopaedic
procedures

6z

Amag: Spinal anestezi, hizli ve etkili baslangici nedeniyle alt eks-
tremite ameliyatlarinda yaygin olarak kullanilmaktadir; ancak
ameliyat sonrasi etki stiresi sinirlidir. Klonidin ve deksmedetomi-
din, spinal anestezinin etkisini artirmak ve etki stiresini uzatmak
icin adjuvan ajan olarak kullaniimaktadir. Bu ¢alisma, alt ekstre-
mite ortopedik ameliyatlarinda %0,5 hiperbarik levobupivakain
kullanilarak yapilan spinal anestezi 6ncesi premedikasyon olarak
intravendz klonidin ve deksmedetomidinin etkilerini karsilagtirma-
yl amaglamistir.

Yontem: Planl alt ekstremite ortopedik cerrahisi gegiren 100 ye-
tiskin hasta Uzerinde prospektif, randomize, kontrolli bir ¢calisma
yuritilmustar. Hastalar, spinal anestezi 6ncesinde intravenéz klo-
nidin veya deksmedetomidin verilen iki gruba rastgele ayrilmistir.
Degerlendirilen parametreler arasinda blogun baslangici ve siresi,
sedasyon seviyeleri, agri skorlari ve yan etkiler yer almaktadir.

Bulgular: Deksmedetomidin, klonidine kiyasla daha hizli duyusal
(3,45 + 0,84 dk) ve motor blok (4,97 + 0,69 dk) baslangici ile karak-
terizeydi. Ayrica, 24 saat boyunca siirekli olarak daha distk agri
skorlari ile daha uzun siireli analjezi sagladi; en diisik deger 4. sa-
atte 2,47 £ 0,90 idi (p < 0,05). Sedasyon deksmedetomidin ile daha
derindi, Ramsay Sedasyon Skorlari daha yiksekti ve 60. dakikada
en yiksek seviyeye ulasti (p < 0,0001). Kalp hizi ve kan basinci her
iki grupta da stabil kaldi, ancak kalp hizi deksmedetomidin grubun-
da siirekli olarak daha duisukti (p < 0,05) ve ortalama arteriyel ba-
sin¢ dural ponksiyondan sonra 6nemli 6l¢tide azaldi (p < 0,05). Her
iki gruptaki hastalarin %36’sinda hipotansiyon meydana gelirken,
deksmedetomidin grubunda %26 ve klonidin grubunda %18 ora-
ninda bradikardi meydana geldi (p = 0,47).

Sonug: Deksmedetomidin daha iyi blok 6zellikleri, daha uzun sireli
analjezik etki ve stabil vital bulgularla birlikte daha derin sedasyon
saglayarak tercih edilen bir premedikasyon yéntemi haline geldi.

Anahtar sozciikler: Spinal anestezi, klonidin, deksmedetomidin,
alfa-2 adrenerjik agonistler, alt ekstremite, ortopedik prosedirler
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INTRODUCTION

Spinal anesthesia is widely used for surgeries involving the
lower body and limbs due to its ease of administration, rapid
onset, minimal drug requirement, and greater safety com-
pared to general anesthesia. It also avoids airway handling,
reduces perioperative respiratory complications, and pro-
vides good muscle relaxation during surgery (1). However, its
effect does not last long after surgery, often requiring addi-
tional medications to provide longer pain relief (2). Intrathe-
cal 0.5% hyperbaric levobupivacaine is preferred as it offers
pain relief comparable to bupivacaine but with fewer effects
on the heart and nerves, making it suitable for prolonged
orthopedic procedures (3).

The a2-adrenergic agonists are often added to spinal anes-
thesia to improve its effect. They reduce nociceptive trans-
mission via central a2-adrenergic receptor activation in
the spinal cord and brain (4). They also reduce the stress
response of the body during surgery. Clonidine (CL), a partial
02 agonist, increases the duration of sensory blockade and
muscle relaxation when used with bupivacaine. It also reduc-
es the need for painkillers postoperatively (5). Intravenous
administration of CL prolongs the duration of spinal anes-
thesia. Giving these drugs before the spinal injection allows
better effect control, extended pain relief, and simplifies the
spinal procedure (6).

Dexmedetomidine (DM) has greater selectivity for a2 recep-
tors than CL, offering stronger pain relief and sedation with
fewer side effects, such as low blood pressure or slow heart
rate (HR) (7). Studies have shown that DM combined with
spinal anesthesia increases the duration of sensory blockade
and delays the need for additional analgesic requirement
more effectively than CL (8). Other research indicates that
intravenous DM provides a longer spinal block, better intra-
operative sedation, and reduced postoperative pain medica-
tion requirements compared to intravenous CL in lower body
surgeries. When given intravenously, both drugs act quickly,
enhance the effect of spinal anesthesia, and help to maintain
stable HR and blood pressure during the procedure (9).

However, previous studies vary in the drugs used, their dos-
es, and how outcomes are measured. Few have compared
intravenous CL and DM with levobupivacaine in lower limb
surgeries (10). This highlights the need for a detailed study
using these drugs with levobupivacaine in spinal anesthesia.
Key factors to examine include onset and duration of senso-
ry blockade, level of sedation, HR, blood pressure changes,
time to first analgesic requirement, side effects such as low
blood pressure, slow HR, nausea, and overall patient com-
fort. Understanding these aspects can improve pain control,
reduce additional drug use, and help plan better care in sur-
gical settings. It may also guide future research and promote
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safer and more effective drug use (11). Therefore, the aim of
this study was to compare intravenous CL and DM as a pre-
medication agent for spinal anesthesia with 0.5% hyperbaric
levobupivacaine in patients undergoing elective lower limb
orthopaedic surgery, with evaluation of block characteristics,
sedation levels, haemodynamic parameters, and postopera-
tive analgesic requirements.

MATERIALS and METHODS

This prospective, randomised, controlled trial included 100
eligible patients and was conducted over one year, from Jan-
uary to December 2024. The study was conducted at Velam-
mal Medical College and Research Institute, Tamil Nadu,
India. Institutional Ethical Committee approval was obtained
before the commencement of the study (VMCIEC/029/2023)
(CTRI/2024/08/072850), and written informed consent was
obtained from all participants.

Both genders aged 18 to 65 years with a body weight between
30 and 80 kg, American Society of Anesthesiologists physical
status | or I, and scheduled for elective orthopedic lower
limb surgeries under spinal anesthesia were selected.

Patients were excluded if they had an allergy to CL or DM,
medical conditions that made spinal anesthesia unsafe, or
serious heart, liver, kidney, lung, hormonal, or nerve disor-
ders. Those using specific medications, shorter than 140 cm,
with spinal abnormalities or a history of spinal surgery, and
women who were pregnant or breastfeeding were also not
included.

Patients were randomly allocated in a 1:1 ratio to either
the CL group or the DM group using a computer-generated
random number table. Allocation concealment was ensured
using sequentially numbered, opaque, sealed envelopes that
were opened immediately before preparation of the study
drug (Figure 1).

Group CL received intravenous CL (1 ug kg?), and Group DM
received intravenous DM (1 pg kg?) administered as a sin-
gle loading dose. The calculated dose was diluted in 100 mL
normal saline and administered as a fixed-rate infusion over
15 minutes using an infusion pump. No maintenance infusion
was given. Haemodynamic parameters were continuously
monitored during and after infusion. Bradycardia (HR < 50
bpm) was treated with intravenous atropine 0.6 mg, and
hypotension ((mean arterial pressure (MAP) decrease >20%
from baseline) was managed with intravenous fluids and
vasopressors as required. The 15-minute infusion duration
was selected to minimise abrupt haemodynamic fluctuations
associated with rapid administration.

Before surgery, all patients underwent a full anesthesia check-
up, were not administered any premedication, and were
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preloaded with Ringer Lactate at 10 mL kg®. During surgery,
standard monitoring included electrocardiogram, blood pres-
sure, MAP, and oxygen saturation. Baseline readings were
obtained before drug administration. Sedation was assessed
using the Ramsay Sedation Score (RSS) before, during, and
after the infusion. Sensory block was tested using a pinprick,
and motor block was assessed using the modified Bromage
scale. The time taken for the block to start and end was not-
ed. Pain was assessed using the Visual Analogue Scale (VAS)
at regular intervals. Side effects, such as low blood pressure,
slow HR, nausea, and vomiting, were noted and managed.

Outcome Measures

The primary outcome was the duration of analgesia, defined
as the time interval from intrathecal injection to the first
request for rescue analgesic medication. Secondary out-
comes included onset time of sensory blockade assessed
by loss of pinprick sensation, onset time of motor blockade
assessed using the modified Bromage scale, time to reach
peak sensory level, duration of sensory and motor blockade,
intraoperative sedation assessed using the RSS, haemody-
namic parameters including HR and MAP, and the incidence
of adverse events.

Statistical Analysis

The collected data were analysed using IBM SPSS Statistics
version 27. Numerical values are shown as mean with stan-
dard deviation (SD), while countable values are presented
as numbers and percentages. An unpaired Student’s t-test
was used to compare the average values between the two
groups. The Chi-square test or Fisher’s exact test was used to
compare count-based data, and p<0.05 was considered sta-
tistically significant. Normality of continuous variables was
assessed graphically using boxplots, which demonstrated
approximately normal distributions. The unpaired Student’s
t-test was used for comparison of continuous variables,
which was further justified by the adequate sample size (n =
50 per group) in accordance with the Central Limit Theorem.

Table I. Demographic and Baseline Characteristics

RESULTS

The mean age was 42.38 + 14.38 years in the CL group and
42.00 + 10.73 years in the DM group (p = 0.881). Gender dis-
tribution was similar, with 48% of males in both groups (p
= 0.548). The mean weight was 65.30 + 10.22 kg in the CL
group and 63.62 + 11.20 kg in the DM group (p = 0.435). The
average duration of surgery was 74.66 + 2.13 min in the CL
group and 75.22 + 2.35 min in the DM group (p = 0.216). The
baseline HR and MAP were also comparable (80.60 + 2.51 vs
80.61 + 2.48 bpm, p = 1.000; 92.72 + 1.81 vs 92.84 + 1.89
mmHg, p = 0.748) (Table I).

The DM group showed a faster onset of sensory (3.06 + 0.71
min) and motor blockade (3.54 + 0.50 min) than the CL group
(4.06 £ 0.55 min and 4.42 + 0.49 min, p < 0.001). The time to
achieve peak sensory level was shorter with DM (6.04 + 0.75
min) than with CL (7.06 + 0.68 min) (p < 0.001). The recov-
ery of sensory and motor blockade was delayed in the DM
group (166.62 + 1.36 min and 154.24 + 1.47 min) compared
to the CL group (152.20 = 1.97 min and 142.06 + 0.79 min) (p
< 0.001). The duration of analgesia was significantly longer
with DM (172.88 + 1.92 min) than with CL (160.34 + 1.09 min)
(p < 0.001) (Table Il).

Heart rate was similar before premedication in both groups
(CL: 85.92 + 1.39 vs. DM: 86.00 + 1.14; p = 0.458). After pre-
medication, the DM group showed lower HRs, significantly
from 2 min onwards (e.g., at 20 min: CL: 75.26 + 1.02 vs. DM:
55.50+1.11; p < 0.001). Lower HR values continued through-
out the monitoring period, with the most decrease between
15 and 30 min. All differences were significant (p < 0.001),
except at 80 min (p = 0.010) (Figure 2).

Mean arterial pressures was similar before premedication
(CL: 91.00 £ 7.21 vs. DM: 91.71 + 5.97; p = 0.595). After dural
puncture, MAP increased in the DM group (96.02 + 3.73) com-
pared to that in the CL group (88.78 + 4.37; p < 0.001), fol-
lowed by a significant drop over time. The DM group showed
lower MAP at most intervals, at 20 min (CL: 76.45 + 2.25 vs.

Variables Clonidine group Dexmedetomidine group p-value

Age (years) 42.38 +£14.38 42.00 £ 10.73 0.881
Male 28 (48) 24 (48)

Sex, n (%) 0.548
Female 22 (44) 26 (52)

Weight (kilogram) 65.30 £ 10.22 63.62 +11.20 0.435

Duration of surgery (minutes) 74.66+2.13 75.22+2.35 0.216

Baseline HR (beats per minute) 80.60 + 2.51 80.61 +2.48 1

Baseline MAP (mmHg) 92.72+1.81 92.84 +1.89 0.748

HR: Heart rate, MAP: Mean arterial pressure. Data are shown as mean = SD for continuous variables (age, weight, duration, HR, MAP) and number (%)

for sex; p-value < 0.05 was considered significant.
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Table Il. Sensory, Motor Block, and Analgesia Profile Comparison

Variables Clonidine group Dexmedetomidine group p-value
Onset of sensory blockade (min) 4.06 £ 0.55 3.06+0.71 <0.001
Time to reach a high level of sensory blockade (min) 7.06 +0.68 6.04 +0.75 <0.001
Onset of motor blockade (min) 4.42 +£0.49 3.54+0.50 <0.001
Recovery of sensory (min) 152.20+1.97 166.62 £ 1.36 <0.001
Recovery of motor blockade (min) 142.06 +0.79 154.24 + 1.47 <0.001
Duration of analgesia (min) 160.34 + 1.09 172.88 +1.92 <0.001

Data are shown as mean + SD for continuous variables (onset and recovery times for sensory and motor blockade, time to peak sensory level, and

duration of analgesia). P-value < 0.05 was considered significant.

Assessed for eligibility
(n=120)
-
c
]
£ Excluded (n =20)
S
S I | Not meeting inclusion criteria (n =12)
Refused to participate (n =6)
Other reasons (n =2)
| Randomized (n =100) |
Allocated to intervention Allocated to intervention
(n =50) (n=50)
g Allocated to Group DM Allocated to Group CL
'ﬁ (Dexmedetomidine group) (Clonidine group) (n=50).
e (n=50). Received allocated Received allocated
E: intervention (n=50). Did not intervention (n=50). Did not
receive allocated intervention receive allocated intervention
(n=0) (n=0)
a Lost to follow up (n =0) Lost to follow up (n =0)
S
g Discontinued intervention (n =0) Discontinued intervention (n =0)
=°
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2 _
2 Analyzed (n=50) Analyzed (n=50)
g Excluded from analysis (n =0) Excluded from analysis (n =0)

Figure 1. Consort flow diagram

DM: 70.65 + 1.87; p < 0.001). All values showed significant
differences (p < 0.05), except at 2 min (p = 0.462) (Figure 3).

The DM group demonstrated higher RSS than the CL group at
all time points. At 10 mins, RSS was 2.23 + 0.60 in DM versus
1.70 £ 0.46 in CL (p < 0.001). Maximum sedation occurred at
60 min in both groups, with higher levels in the DM group
(2.93 £ 0.67 vs. 2.60 £ 0.58; p < 0.010), where all differences
were significant (p < 0.05) (Figure 4).

JARSS 2026;34(2):148-155

At 4 h, the VAS scores were similar in both groups (CL: 2.53 +
0.42; DM: 2.59 + 0.48; p = 0.536). At 8 h, pain was significant-
ly lower in the DM group (3.45 + 0.47) than in the CL group
(4.18 £ 0.62) (p < 0.001). At 12 h, the DM group maintained
lower scores (4.19 + 0.92) than the CL group (4.91 £0.21) (p <
0.001). At 24 h, pain remained lower in the DM group (4.42 +
1.56) than in the CL group (5.74 £ 1.19) (p < 0.010) (Figure 5).

Hypotension occurred in 36% of patients in both groups. Bra-
dycardia was noted in 18% of the CL group and 26% of the DM
group (p = 0.47). No cases of respiratory depression, pruritus,
nausea, or vomiting were observed in either group. Shivering
was reported in 4% of patients in both groups (Table II).

DISCUSSION

Our study showed that intravenous DM produced a faster
onset of sensory and motor blockade, a longer duration of
spinal anesthesia, prolonged postoperative analgesia, and
deeper intraoperative sedation compared with CL, while
maintaining acceptable haemodynamic stability and causing
only mild, comparable side effects. Both agents were asso-
ciated with modification of block characteristics, but DM
demonstrated statistically significant differences in block
characteristics and analgesic duration compared with CL.

Our study compared intravenous CL and DM as premedica-
tion to spinal anesthesia for lower limb surgeries, focusing on
block characteristics, haemodynamics, analgesia, sedation,
and side effects. Several published studies were analysed to
support the findings. In our study, both groups had similar
age, sex, weight, surgery duration, baseline HR, and MAP,
with no significant differences (p > 0.05). Similarly, Jagadale
et al. found no differences between the CL and DM groups in
age (34.46 + 10.05 vs 35.03 *+ 10.08 years; p = 0.835), weight
(53.08 + 6.96 vs 53.49 + 6.96 kg), height (161.41 + 4.34 vs
160.07 + 4.84 cm; p = 0.962), or surgery duration (164.88 +
5.57 vs 166.9 + 5.83 min; p = 0.676) (12). Madhusudhana and
Shree found intravenous CL 0.5 ug kg* and DM 0.5 ug kg?,
used as equipotent doses before intrathecal 0.5% hyperbar-
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Figure 2. Comparison of heart rate

between groups over time

Figure 3. Comparison of mean arterial
pressure between groups over time

Figure 4. Comparison of Ramsay sedation
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Figure 5. Comparison of visual analogue
Scale scores over time between groups

Table Ill. Comparison of Adverse Effects Between Groups

Side effects Clonidine group n (%) Dexmedetomidine group n (%) p-value
) Present 18 (36) 18 (36)
Hypotension 1
Absent 32 (64) 32 (64)
Present 9(18) 13 (26)
Bradycardia 0.47
Absent 41 (82) 37 (74)
Respiratory Present 0 0 )
depression Absent 50 (100) 50 (100)
Present 2 (4) 2 (4)
Shivering 1
Absent 48 (96) 48 (96)
) Present 0 0
Pruritus -
Absent 50 (100) 50 (100)
Present 0 0
Nausea & vomiting -
Absent 50 (100) 50 (100)

Data are shown as the number of patients (%) for categorical variables (hypotension, bradycardia, respiratory depression, shivering, pruritus, and

nausea and vomiting); p < 0.05 was considered significant.

ic bupivacaine, were compared in a randomised study of 90
patients (13). Equal baseline characteristics allowed a valid
comparison of the drug effects without bias and both the
drugs are equipotent in doses.

Our study found that DM showed a faster onset, quicker peak
effect, delayed recovery, and longer pain relief than CL (p <
0.001). Similarly, Zhang et al. showed that DM reduced sen-
sory block onset by approximately 40 s and prolonged anal-
gesia (14). Javahertalab et al. found a faster onset of sensory
(3.45 £ 0.84 min) and motor block (4.97 + 0.69 min) with DM
(p =0.001), and a shorter time to the T8 sensory level (5.90 +
0.92 min vs. 9.20 + 0.85 min for CL) (15). In contrast, Kanazi
et al. reported longer sensory regression to S1 with DM (303
+ 75 min) and CL (272 + 38 min) than that in the control (190

JARSS 2026;34(2):148-155

+ 48 min) (p < 0.001). Motor block regression was also lon-
ger in the DM (250 = 76 min) and CL groups (216 + 35 min)
compared to the control (163 + 47 min), with no significant
difference between the drugs (p > 0.05) (16). Madhusudha-
na and Shree found dexmedetomidine group showed sig-
nificantly faster onset of sensory and motor blockade (2.40
+ 0.81 min and 2.78+0.88 min) and prolonged duration of
analgesia (169.51 + 19.23 min) compared to clonidine group
(3.80 + 0.84 min, 4.47 £ 0.79 min, and 143.80 * 21.22 min
respectively) (p = 0.0001) (13).

In our study, HR decreased in both groups after drug admin-
istration, with lower values in the DM group (p < 0.05). Sim-
ilarly, Reddy et al. reported significantly lower HR in the DM
group 5 minutes after spinal anesthesia (p = 0.0299) (17).
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Abhishek and Nagraj found a consistent drop in HR in both
groups, with DM showing lower values throughout (p < 0.05)
(18). Our study showed that MAP was similar before and
after premedication but became significantly lower in the DM
group after dural puncture (p < 0.05). Suthar et al. reported
that all groups had similar baseline MAP, but DM maintained
stable values without hemodynamic instability (19). Mahen-
dru et al. found that both DM (5 pg) and CL (50 pg) prolonged
block duration, but DM caused fewer hypotensive episodes
during lower limb surgeries (20).

In our study, higher RSS were recorded in the DM group at
all time points, peaking at 60 min in both groups. Similarly,
Reddy et al. reported higher peak sedation scores in the DM
group, sedation scores >3 were observed in 68% of patients
in the DM group, 24% in the CL group, and 12% in the placebo
group (p < 0.0001) (17). Arunkumar et al. found a significant
difference in sedation between the groups (p < 0.05) (21).
Our study found that VAS scores increased over time in both
groups, but the DM group had lower scores, indicating lower
postoperative VAS scores. Santpur et al. found that analgesia
lasted 219.7 + 2.55 min in the DM group versus 150.2 + 5.7
min in the control group (22). Srinivas and Lakshminarasim-
haiah reported lower VAS scores in the DM group over 24
hours, with the lowest at 4 hours (2.47 + 0.90; p < 0.05) (23).

Our study showed that hypotension occurred in 36% of
patients in both groups, and bradycardia was more common
with DM (26%) than with CL (18%) (p = 0.47). Shivering was
seen in 4% of both groups, with no other major side effects.
Panneer et al. reported hypotension and bradycardia in 3%
of Group D, and higher rates in Group C (23% and 26%) (p <
0.05) (24). Javahertalab et al. noted no hypotension in any
group, with nausea and vomiting in 2 (5%) with DM and 3
(7.5%) with CL, and dizziness in 2 (5%) and 3 (7.5%), respec-
tively (p = 0.577) (15). Dexmedetomidine may cause more
bradycardia, but both drugs are generally safe, with minimal
side effects.

Dexmedetomidine provided faster block onset, longer anal-
gesia, stable MAP, better sedation, and improved pain con-
trol compared with CL. Despite the increased incidence of
bradycardia, the overall safety was acceptable. These find-
ings indicate that DM may be considered as a premedication
option in this setting.

Limitations

This study was conducted in a single center with only 100
patients, which may limit the applicability of the results to
other settings. It included only adults of certain weight ranges
who underwent lower limb surgeries. The long-term effects
and patient satisfaction after surgery have not been studied.
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CONCLUSION

Intravenous CL and DM administered as premedication were
associated with modification of spinal anesthesia character-
istics. Dexmedetomidine demonstrated earlier onset of sen-
sory and motor blockade, prolonged duration of analgesia,
and higher intraoperative sedation scores compared with
CL. Haemodynamic parameters remained within acceptable
clinical limits, and adverse effects were comparable between
groups. The observed effects likely reflect systemic a2-adren-
ergic modulation of nociceptive pathways rather than direct
intrathecal drug interaction. Larger studies are required to
confirm safety and to further elucidate the mechanisms
underlying these findings.
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