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Abstract. Lumbar spine surgeries are complex procedures often associated with challenges in maintaining hemodynamic sta-
bility and controlling intraoperative bleeding, which are crucial for optimizing patient outcomes. Clonidine and dexmedetomi-
dine both are a2-adrenergic agonists with sedative and analgesic properties, known for their potential to attenuate sympathetic
responses and stabilize hemodynamics. However, their comparative efficacy in lumbar spine surgeries remains underexplored.

Methodology. This study was carried out in 40 patients, ASA grade1 and 2, undergoing lumbar spinal instrumentation re-
quiring laminectomy. The patients were randomly allocated into two groups (20 each) using the computer generated random
number table. Group C received 2 ug/kyg of clonidine diluted in 10 ml of normal saline, given slowly intravenous infusion over 10
min before induction of general anaesthesia. Group D received 1 ug/kg of dexmedetomidine diluted in 10 ml normal saline, given
slow intravenous infusion over 10 minutes before induction of general anaesthesia.

Heart vate, systolic, diastolic, and mean arterial pressure were monitored before intubation as the baseline and after intubation,
15, 30, and 60 minutes after starting the surgery, and after extubation. The amount of intraoperative blood loss was estimated
based on the volume of blood in the suction bottle and the number of the blood-soaked gauze pads (20 mL for a completely blood-
soaked gauze and 50 mL for a completely blood-soaked long gauze).

Observation. No statistically significant difference was found on comparing the two drugs in terms of Baseline characterestics,
Mean Arterial Pressure and the amount of blood loss. However Dexmedetomidine group had a higher reduction in Heart Rate
as compared to the Clonidine Group.

Conclusion. In conclusion, both the alphaz agonist drugs; intravenous clonidine and dexmedetomidine represent valuable
options for achieving stable hemodynamics as well as decreases the intraoperative surgical bleeding in lumbar spine surgeries.
Total opioid requirements for intraoperative and rescue analgesia in postoperative period were decreased in both the groups.
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Introduction

Lumbar spine surgeries often necessitate meticulous
management of hemodynamic stability due to the phys-
iological stressors associated with the procedure. Anes-
thetic agents that can attenuate sympathetic responses
and maintain cardiovascular stability are crucial in opti-
mizing perioperative outcomes. One way to prevent he-
modynamic instability and reduce intraoperative blood
loss is to use a2 agonist drugs such as clonidine and
dexmedetomidine. The administration of these drugs
either orally before the surgery or intravenously during
the surgery has proven to be useful in maintaining he-
modynamic stability and reduce blood loss'~.

They provide a blood-free surgical field and hence
better visibility to the surgeon, reduces the chances of
iatrogenic injury and lessens the surgical time. They also
reduce the need of blood transfusions and associated
complications.

The a2 agonist drugs are sympatholytic and affect the
central receptors to reduce peripheral norepinephrine
release by the stimulation of prejunctional inhibitory o2
adrenoceptors. They also have a sedative effect produced
by binding to post synaptic a2 receptors in Locus ceru-
leus. Sleep produced by these agents resemble “normal
sleep” as they predominantly affect the endogenous, non
rapid eye movement sleep promoting pathways whereas
midazolam acts by activating GABA receptors which can
cause clouding of consciousness and agitation on arous-
al. Our comparative analysis aims to evaluate and con-
trast the efficacy, practical considerations of clonidine
and dexmedetomidine in this clinical context.

Methodology

This randomized, double-blinded clinical trial was car-
ried out in 40 patients of age group 18-65 years of either
sex, with an American Society of Anesthesiologists (ASA)
physical status 1 and 2 and undergoing lumbar spinal in-
strumentation requiring laminectomy (minimum one
level and maximum three levels), after they provided in-
formed written consent.

The exclusion criteria included patients with study
drug allergy, hypertension, diabetes, epilepsy, pregnan-
cy, coagulation disorders, ischemic heart disease, his-
tory of p-blockers or calcium channel blockers intake,
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drug or alcohol abuse, and the operating time of over 150
minutes. Patients with other injuries (chest, abdominal,
head, long bones, etc.) were also excluded.

The patients were randomly allocated into two groups
(20 each) using the computer generated random number
table. Group C received 2 ug/kg of clonidine diluted in 10
ml of normal saline, given slowly intravenous infusion
over 10 min before induction of general anaesthesia.
Group D received 1 pug/kg of dexmedetomidine diluted
in 10 ml normal saline, given slow intravenous infusion
over 10 minutes before induction of general anaesthesia.

All patients were monitored with standard multi-
parameter monitors (ECG monitoring, pulse oximetry,
heart rate, saturation and noninvasive blood pressure
monitoring). Ringer lactate solution was started using
a peripheral 20 gauge IV line. Baseline cardio-respira-
tory hemodynamic parameters like systolic, diastolic
and mean blood pressure, heart rate, SpO2 were noted.
Pre-medication with intravenous ondensetron 4 mg,
glycopyrrolate 0.2 mg and fentanyl 2 ug/kg was given.
Then the study drug was given diluted in 10 ml of normal
saline over 10 minutes in both the groups, just before
induction. After preoxygenation, general anaesthesia
was induced with propofol 2 mg/kg (till the loss of eye-
lash reflex), endotracheal intubation was then facilitat-
ed by giving intubating dose of vecuronium bromide
0.1 mg/kg intravenously. Anaesthesia was maintained
with oxygen and nitrous oxide (in ratio of 33:66) and with
sevoflurane. Muscle relaxation was maintained by vecu-
ronium bromide 0.02 mg/kg intermittently thereafter.
Intraoperative fluid and blood transfusion was done as
per standard protocol.

Heart rate, systolic, diastolic, and mean arterial pres-
sure were monitored before intubation as the baseline
and after intubation, 15, 30, and 60 minutes after start-
ing the surgery, and after extubation.

At the end of surgery, residual neuromuscular block
was reversed by neostigmine in dose of 0.05 mg/kg and
glycopyrrolate in dose of 0.2 mg per mg of neostigmine
intravenously. Patients were extubated after complete
reversal of neuromuscular blockade and restoration of
spontaneous respiration and patients were then trans-
ferred to recovery room.

The amount of intraoperative blood loss was estimat-
ed based on the volume of blood in the suction bottle and
the number of the blood-soaked gauze pads (20 mL for
a completely blood-soaked gauze and 50 mL for a com-
pletely blood-soaked long gauze). Recording of the vital
signs and the amount of blood loss in each patient was
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done by an assistant anesthesiologist who was unaware
of the study groups.

Analysis

The data are reported based as means + standard devia-
tion. The significance level was set at P < 0.05. In order
to compare the obtained data between the groups, the
normal distribution of data was studied using the anal-
ysis of variance (ANOVA) and chi-square tests. All sta-
tistical analyses were performed using SPSS software
(version 19).

Observations

A total of 40 patients who underwent Lumbar Spine
Surgery were included in the study divided into groups
of 20 each Group C — Clonidine group and Group D —
Dexmedetomidine group.

Both the groups were comparable in terms of demo-
graphic characterestics like age, gender, weight and ASA
Grading. The Table is annexed as Annexure 1.

The changes in heart rate, systolic, diastolic, and
mean arterial blood pressure in both the groups were
compared. Dexmedetomidine group had a greater re-
duction in Heart rate as compared to the Clonidine group
(p value <0.05) but was comparable in terms of changes
in Mean Arterial pressure to the Clonidine Group(p value
> 0.05). Table 2 and Table 3 show the comparison be-
tween the two groups in terms of these parameters.

Table 1. Showing the Demographic Data and ASA
Grading Which was Comparable in Both the Groups

Demographic Data Group C Group D
Age(years) 36.1+7.2 37.4+28.1
Male : Female 12:8 11:9
Weight (kg) 67.4%5.3 68.3+5.8
ASA Grading, I:11 15:5 14:6

While there was no statistical significant difference
in baseline characters in the two groups, Heart rates
were significantly lower in the Dexmedetomidine group
as compared to the Clonidine Group.

There was no statistically significant difference in the
two groups at different intervals of surgery in terms of
changes in Mean arterial Pressure.

Table 2. Shows the difference in Heart rates in the Two
Groups as per the Time Intervals of Surgery

Heart Rate Group C GroupD  Pvalue
Baseline 82+7.4 83.68+7.62 >0.05
After intubation 87 +6.82 81.25+7.2 <0.05
15 minutes after 76.8+5.92  70.2+5.4 <0.05
starting surgery
30 minutes after 74.6+6.74  69+5.4 <0.05
starting surgery
60 minutes after 75.25+5.84 69.2+5.25 <0.05
starting surgery
After extubation 81.5+7.12 76.4+7.2 <0.05

Table 3. Shows the difference in Mean Arterial Pressure
in the Two Groups as per the Time Intervals of Surgery

MAP Group C GroupD  Pvalue
Baseline 92.6+7.42  94.55+8.06 >0.05
Afterintubation  85.85+8.83  81.25+7.87 >0.05
15 minutes after 74.75+9.10  76.50+7.85 >0.05
starting surgery
30 minutes after  72.45+5.07 73.80+6.84  >0.05
starting surgery
60 minutes after 71.70 + 6.49 69.15 + 6.66 >0.05
starting surgery
After extubation  85.60+6.68  79.10 + 8.93 >0.05

The amount of intraoperative bleeding was not sig-
nificantly different between the two groups. Intraop-
erative blood loss in patients who received Clonidine
(Group C) was 240 + 58 ml and Dexmedetomidine

(Group D) was 262 + 62 ml (P > 0.05).

Discussion

It is well known that the hemodynamic responses that
occurs during laryngoscopy and intubation in the form
of elevated blood pressure, tachycardia, coughing reflex,
increased intracranial, and increased intraocular pres-
sure are mainly due to the stimulation of the sympathet-
ic drive; which corresponds to adverse outcome in terms
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of morbidity and mortality associated with the proce-
dure. Hence blunting of these responses is one of the
important responsibility of an Anesthesiologist. Alpha
2Agonists have become a weapon in the armamentari-
um of an Anesthetist to mitigate this challenge as well as
to provide opioid free analgesia.

Previously also several studies have investigated the
efficacy of clonidine and dexmedetomidine in main-
taining hemodynamic stability during lumbar spine
surgeries*”’.

While both agents have demonstrated effectiveness
in blunting sympathetic responses and attenuating in-
traoperative blood pressure fluctuations, Dexmedeto-
midine is found to be more potent in reduction of Heart
rate and more so after 3—5 minutes of administration of
the drug®. Our study also found a similar result and Dex-
medetomidine group was found to have a higher reduc-
tion in Heart rate as compared to the Clonidine group
but no significant difference was found in Mean Arterial
pressure.

This difference is probably attributed to the differ-
ence in pharmacokinetics in the two drugs. Clonidine
and dexmedetomidine are both o2 agonists that vary
in terms of affinity for different types of a2 receptors.
Clonidine has a specificity of 220:1 (x2:01 receptors),
whereas dexmedetomidine of 1620:1 Dexmedetomidine
is a pharmacologically active dose of medetomidine, a
total agonist of the a2 adrenergic receptor. Clonidine is
used to decrease the systemic blood pressure through
central brain stem adrenergic stimulation, Low dose
dexmedetomidine acts on both central and peripheral
receptors and does not cause an initial increase in heart
rate as seen with Clonidine. However this action chang-
es on giving a high dosage/bolus of Drug and a paradox-
ical increase in Heart rate due to activation of peripheral
a1 post-junctional adrenergic receptors, hence the im-
portance of correct dosing’.

While many studies have found both Clonidine and
Dexmedetomidine as an effective agents to reduce intra
operative Blood loss, some studies have found Clonidine
to be better among the two', to reduce intra operative
bleeding. However, our study did not find any statisti-
cally significant difference between the two drugs.

Practical Considerations

Practical considerations, including dosing regimens,
timing of administration, and intraoperative monitor-
ing, are essential when selecting between clonidine and
dexmedetomidine for lumbar spine surgeries. Factors
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such as patient characteristics, surgical complexity, and
concurrent medications should be carefully evaluated to
optimize perioperative management and minimize the
risk of adverse event.

Conclusion

In conclusion, both the alpha agonist drugs; intrave-
nous clonidine and dexmedetomidine represent valu-
able options for achieving stable hemodynamics as
well as decreases the intraoperative surgical bleeding
in lumbar spine surgeries. Dexmedetomidine can ef-
fectively attenuate the pressor responses during intu-
bation, provides better Heart rate stability throughout
the surgical duration, and arousable sedation without
respiratory depression with a smooth emergence. Total
opioid requirements for intraoperative and rescue an-
algesia in postoperative period were decreased in both
the groups.
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MopiBHANBHMUIA aHaNi3 BHYTPilLHbOBEHHOTO BBeJEHHA KJIOHIAVHY Ta AeKCMeAeTOMIANHY ANnA cTabinisawii
reMoAuHamikv ¥ iHTpaonepaLiiHOi KpoBOTeui NpU onepaTMBHUX BTPyUYaHHAX Ha NonepeKoBOoMY Biaini xpe6ta
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Bctyn. Onepauii Ha nonepekogomy 8i0dini xpebma € CKAQOHUMU Mpouedypamu, SKi 4acmo Cyrnpo8OOXKYMbCS
mpyoHowaMu 8 midmpumMyi  2eMOOUHAMIYHOI  cMAbinbHOCMI  Ma  KOHMPOAKD  IHMPAonepayitiHoi  kposomedi,
WO € BKAUBUMU OASl onmumisauii pedyrbmamis AiKysaHHS nauyieHmig. KAoHIOUH ma OekcMedemoMiOuH € a2-
adpeHep2iYHUMU a20HICMAamMu i3 cedamugHUMU ma aHAA2eMUYHUMU 8/AACMUBOCMSAMU, 8I00Mi CBO€EKD 30AMHICMIIO
nocAabAto8aMU CUMIAMUYHI peakyii ma cmabinisysamu eemModuHamiky. OOHAK ix MopieHINbHA epekmusHicmb mpu
ornepamuBHUX 8MpPYYaHHSIX Ha MOMNepeKko8oMy 8iddiAi xpebma 3aAuLaAemMbCs HEAOCMAMHbLO OOCAIOIKEHOKO.,

MeToau. [JochioxKeHHS 6yA0 MpogedeHo 3a yHaCmIo 40 nauieHMIs, cmyrneHie 1 ma 2 3a WKAAOK ASA, SKUM 8UKOHY8AAU
IHCMpyMeHmManbHy ¢ikcauito rnornepekogozo 8iddiny xpebma 3 HeobxiOHicmio AamiHekmowmii. lauieHmu 6yAu
8UNAOKOBUM YUHOM PO3rodineHi Ha 08i 2pyru (Mo 20 y KOXHIU) 3a AOMOMO20K0 KOMIT'toMepHOI mabAuyi 8UNAdKO8UX
yucen. pyna C ompumys8ana 2 MK2/K2 KAOHIOUHY, |pO38e0eH020 y 10 MA Qi3i0N02I4HO20 PO3YUHY, MOBINHOK
BHYMPIWHbOBEHHOK [HPY3IEID MPOMSI20M 10 X8UAUH reped IHOYKUIED 3a2anbHOI aHecmesii. [pyna D ompumysana
1 MK2/K2 OekcMedemoMIiOUHY, PO38e0eH020 Y 10 MA Bi3ioN02I4HO20 PO3YUHY, MOBIAbHOK 8HYMPIULHbO8EHHO IHPY3iEHO
pPomMs20M 10 X8UNUH reped IHOYKUIE 3a2anbHOI aHecmeasii,

Yacmoma cepuesux CKopoYeHsb, CUCMOAIYHUU, JIacCmMOniYHUG mMa cepedHil apmepiansHUl MUCK KOHMPOAKBAAUCS
rneped iHMybauiero K MOYAMKO8i 3HAYEeHHS, d MAKOX MiCAS iIHMy6auii, 4epes 15, 30 | 60 X8UAUH MICAS TOYAMKY onepauli
ma nicas ekcmy6éayii. Obcse iHmpaonepayitiHoi KposoBMPAMU OUIHKB8ABCS HA OCHOBI 06EMY KpO8i 8 acripauitiHil
€MHOCMI MA KiAbKOCMI MPOCOYEHUX KPOB8 0 8AMHO-MAPAE8UX MAMIIOHI8 (20 MA OAS MOBHICMIO MPOCOYEHO20 KPO8 o
B8AMHO-MAPAEBO20 MAMMIOHA MA 50 MA OASI [TOBHICMIO MPOCOYEHO20 KPO8 K 0082020 8AMHO-MAPAE8020 MAMMIOHA).

Pe3ynbTatu. He 6yAO0 8USBAEHO CMAMUCMUYHO 3HAYYWOI PI3HUUi pu MopisHSHHI 080X rpernapamis 3a
6a308UMU XAPAKMEPUCMUKAMU, CepedHiM apmepianbHUM MUCKOM ma KinbKicmito kpososmpamu. [lpome y 2pyri
OekcMedemoMIiOUHyY criocmepiaanocst Ginblie 3HUXKEHHS 4acmomu cepuyesux CKOPOYeHb MOPIBHSIHO 3 2pYroro
KAOHIOUHY.

BucHoBOK. Ha 3asepuweHHs, obudsa rnpenapamu - a2-a20Hicmu | 8HympiuHb08eHHe 88€0eHHS KAOHIOUHY
ma dekcmMedemomiOuHy € UIHHUMU onuyiamu OAsi QoCsieHEeHHS cmAbinbHOI 2eMOOUHAMIKU, O MAKOX 3MeHWeHHS
IHMpaonepayitiHoi Kpogomedi Npu orNepPaMuUBHUX 8MpPYYaAHHSX HA MOonepeKko8omMy 8iddini xpebma. 3azanom nompeba
8 onioidax 05 IHMpaonepayitiHoi Ma ekcmpeHoi aHan2e3ii 8 nicasonepauitiHoMy rnepiodi 6yna 3HUXKEHA 8 060X 2Pyrax.
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