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Abstract 

Background  The anaesthetic agents can affect the quality of motor-evoked potential intraoperatively as they inhibit 
synaptic transmission. Intravenous anaesthetics suppress motor-evoked potential lesser than inhalational agents, 
so total intravenous anaesthesia or a combination of intravenous with minimal inhalational anaesthetic supplemen-
tation is used when motor-evoked potential is monitored. Motor-evoked potential can get depressed at high doses 
of propofol required to maintain surgical depth, hence, adjuvant agents like dexmedetomidine that maintain anaes-
thetic depth without affecting the motor-evoked potential are often required. This study was a prospective non-ran-
domized and comparative study (quasi-experimental) assigned into two groups of 64 each, labelled as the propofol 
group (group P) and Propofol + dexmedetomidine group (group PD). The primary objective of our study was to com-
pare the total dose reduction of propofol with the addition of dexmedetomidine and their interference with motor-
evoked potential readings. The secondary objective was to assess the hemodynamic changes, changes in amplitude 
and latency of motor-evoked potential, and complications if any.

Results  The mean total dose of propofol consumed in our study was 502.81 ± 71.01 mg in group propofol( P) 
and 392.18 ± 59.00 mg in group propofol + dexmedetomidine (PD). Moreover, the mean total dose of propofol (mg) 
was significantly less used in group PD. Intraoperative hemodynamic stability, no difference in amplitude and latency 
for motor-evoked potential, and only significant bradycardia in group propofol + dexmedetomidine (PD).

Conclusions  Dexmedetomidine can be successfully used in propofol-based total intravenous anaesthesia for motor-
evoked potential monitoring in spine surgeries, but it is better to maintain stable hemodynamics with a significant 
reduction of the mean dose of propofol.
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Background
Intraoperative neurophysiological monitoring (IONM) 
is often used in various intracranial and spine pro-
cedures to prevent damage to eloquent areas, cranial 
nerves, and motor or sensory tracts. Motor-evoked 
potential (MEP) monitoring is invariably an essential 
tool in the armamentarium of the operating surgeons 
to avoid injury to the motor tract in various intracranial 
and spine surgeries. Transcranial motor evoked poten-
tial  monitoring is the stimulation of the motor cor-
tex through the skull and eliciting compound muscle 
action potentials (CMAP) from the peripheral muscles 
to test the intactness of the motor pyramidal pathway 
(Sutter et al. 2007). It is very commonly used in spinal 
surgeries for extradural or intradural (extramedullary 
or intramedullary) tumour resection, embolization of 
arteriovenous malformations and in deformity cor-
rective surgeries like scoliosis and spondylolisthesis 
(Legatt et al. 2016).

Spine surgery presents a number of challenges to anes-
thesiologists. Adequate depth of anaesthesia is essential 
for maintaining intraoperative haemodynamic stability 
and prevention of recall afterwards (Sen et al. 2013).

The anaesthetic agents can affect the quality of 
MEP intraoperatively as they inhibit synaptic trans-
mission. Muscle relaxants antagonize the transmission 
of signals across the neuromuscular junction. Inhala-
tional agents suppress the compound muscle action 
potential ( CMAP) and should be used at a lower 
minimum alveolar concentration (MAC). Opioids 
seem to have very little effect on CMAP. Intravenous 
anaesthetics suppress MEP lesser than inhalational 
agents, so total intravenous anaesthesia (TIVA) or a 
combination of intravenous with minimal inhalational 
anaesthetic supplementation is used when MEPs are 
monitored (Deletis 2007).

TIVA with propofol and opioid is most commonly 
used for MEP monitoring. As propofol gets rapidly 
metabolised, its sedative effects and effects on MEP can 
be adjusted quickly. However, MEP can get depressed at 
high doses required to maintain surgical depth, hence, 
adjuvant agents that maintain anaesthetic depth with-
out affecting the MEP are often required (Chen 2004; 
Scheufler et al. 2005).

Dexmedetomidine is a selective alpha-2 agonist. It 
causes sedation, analgesia, sympatholytic, and minimal 
respiratory depression (Mariappan et al. 2014). Its addi-
tion to the anaesthetic regimen can reduce hypnotic 
requirements, especially propofol. Dexmedetomidine 
has invariably been used as an adjuvant to various anaes-
thetic agents and has been found to have minimal effect 
on MEP when combined with other agents (Freeman 

et al. 2015). It has found widespread acceptance in neuro-
anaesthesia because of its favourable recovery character-
istics and absence of significant impact on cerebral blood 
flow and intracranial pressure. Still very few studies for 
dexmedetomidine as an adjuvant on propofol to assess 
motor-evoked potential monitoring.

Methods
This study was a prospective non-randomized and 
comparative study (quasi-experimental) conducted in 
the neurosurgery operation theatre of a tertiary care 
institute. Adult patients of the age group 18–60  years 
presenting for any spinal surgery requiring MEP moni-
toring as part of their operating procedure were consid-
ered for recruitment in a consecutive manner between 
January 2020 and March 2021. After getting approval 
from the institutional ethics committee (IEC No. 64/19), 
informed consent was taken from patients satisfying 
the inclusion criteria in the study. Patients who met the 
recruitment criteria were assigned into two groups of 64 
patients each, labelled as the propofol group (group P) 
and dexmedetomidine group (group PD).

Inclusion criteria

1.	 ASA physical status I and II
2.	 Age between 18 to 60 years of either sex of GCS 15
3.	 Elective spine surgery under GA
4.	 Patients who have given valid informed consent

Exclusion criteria

1.	 Patient not satisfying inclusion criteria
2.	 Baseline heart rate < 60 beats/min
3.	 Patient with OSA and morbid obesity and on chronic 

opioid analgesic.
4.	 Patient on beta-blockers or sick sinus syndrome.
5.	 Having contraindications of MEP monitoring—epi-

lepsy, cortical lesion, raised ICT, devices like pace-
makers, vascular clips and shunts.

6.	 Patient posted for an emergency procedure
7.	 Skull defects at the region where electrodes need to 

be placed.

All patients underwent a pre-anaesthetic check-up 
which consisted of a detailed history taking regard-
ing present complaints, past medical history, personal 
history, and general physical and systemic examina-
tion. Patient preparation started on the day before 
surgery and was kept nil per oral (NPO) for 8  h and 
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premedicated with tab ranitidine 150  mg and alpra-
zolam 0.5 mg.

Baseline parameters like heart rate ( HR), mean arte-
rial pressure( MAP), SpO2, and bispectral ( BIS) index 
were noted. After preoxygenation for 3–5 min general 
anaesthesia was induced with fentanyl (2  μg/kg) and 
propofol (titrated to loss of verbal response). After the 
adequacy of mask ventilation was ensured, vecuronium 
(0.1 mg/kg) was given. After 3 min, patients were intu-
bated with appropriate-size endotracheal tubes. Gas 
sampling was done through the side port attached to 
the ventilator circuit to monitor the end-tidal carbon 
dioxide and anaesthetic gas levels. A nasopharyngeal 
temperature probe was placed (body temperature was 
maintained throughout the procedure between 36 and 
37 C). Heart rate, mean arterial pressures and BIS val-
ues were recorded just Before induction, after intu-
bation, on starting propofol /dexmedetomidine then 
10 min, 20 min, 30 min, 60 min, 120 min, 180 min and 
at the end of the surgery to study the effect of the two 
modalities of anaesthesia on hemodynamic and depth 
of anaesthesia. Just after induction anaesthesia was 
maintained with air, oxygen and Isoflurane (MAC 0.4–
0.5) and intermittent doses of fentanyl (50  μg). Wear-
ing off the effect of Vecuronium was confirmed with 
the ulnar nerve stimulation and baseline transcranial 
motor-evoked potentials were recorded. After a satis-
factory MEP response with either propofol or dexme-
detomidine, a BIS value of 40–60 was kept constant. 
Anesthesia was maintained in group P using injection 
propofol infusion at 50–150  μg/kg/min. In group PD, 
anaesthesia was maintained using dexmedetomidine 
with a loading dose of 1 μg/kg injected over 10 min and 
infusion at 0.4  μg/kg/h along with injection propofol 
infusion at 50–150  μg/kg/min. with 50% oxygen and 
air. Additional drugs administered in group PD were 
the same as in group P and muscle relaxant was not 
administered in either of the groups. All of the patients 
were subjected to controlled ventilation at a frequency 
of 14–16/min. A bite block was placed between the 
jaws. Ventilation was adjusted to obtain a stable airway 
pressure with end-tidal carbon dioxide levels between 
30 and 40  mmHg (adjusted after obtaining an arterial 
blood gas to correlate with a partial pressure of carbon 
dioxide between 35 and 45 mmHg). In all cases, the BIS 
was used to monitor the depth of anaesthesia, with the 
BIS maintained between 40 and 60 by titrating the level 
of propofol infusion in both groups.

Needle electrodes were placed over the scalp for 
electrical stimulation of the motor cortex. MEPs were 
recorded from bilateral upper and/or lower extremities 
(according to the requirement of the case) using needle 
electrodes. The subdermal EEG needle electrodes used 

for the study purpose were 1.5 mm long and were of 27 G 
(Medtronic). The equipment used for stimulating and 
recording MEP is Medtronic NIM—Eclipse  TM  system 
68L2128 neuro-physiological detector. The needle elec-
trodes were placed after positioning and proper cleaning 
of the local site with chlorhexidine and 70% ethyl alco-
hol solution and then were secured using waterproof 
adhesive plasters. The stimulus intensity is to be kept 
between 200 and 350  V. The stimulus parameters were 
kept the same as those used for obtaining the baseline for 
all the subsequent stimulations. The MEPs were recorded 
simultaneously from muscles bilaterally. The MEP wave-
form’s latency and amplitudes were analysed on the left 
and right sides to determine the comparative study in 
both groups.

For placement of the stimulating electrodes, a 10–20 
montage system was used. For recording MEP in the 
upper limb; stimulating electrodes were placed at C3 and 
C4 and MEPs were recorded in the bilateral abductor 
pollicis brevis muscle (innervated by median nerve; C8, 
T1) using bipolar needle electrodes. For recording MEP 
in the lower limb; stimulating electrodes were placed at 
C1 and C2 and recorded in the bilateral abductor hallucis 
muscle (innervated by medial plantar nerve; L4, L5) using 
bipolar needle electrodes.

To study the effect of anaesthetic agents on the motor-
evoked potential waveforms the amplitude and latency 
of the waveforms were measured. At the time of skin 
closure, the anaesthetic agents were stopped. The total 
amount of propofol and dexmedetomidine was recorded. 
Inhalational anaesthetics are to be stopped at about 
10  min prior to the end of surgery and to be ventilated 
with 100% oxygen. Reversal of residual neuromuscular 
block will be done with Neostigmine 50  μg/kg IV with 
Glycopyrrolate 10 μg/kg IV.

Sample size and data analysis
Sample size estimation was performed using power and 
sample size calculation software (version 3.1.2, DuPont 
and Plummer November 2021). Assuming the power of 
the study to be 90% and the probability of type 1 error to 
be 5%, a total of 128 patients were found to be required 
to detect a statistically significant difference in the mean 
dose of propofol consumption. Hence, a total of 128 
patients were incorporated into the study and were dis-
tributed randomly into two study groups, groups PD and 
P, each consisting of an equal number of patients (n = 64).

The nominal variables would be measured as propor-
tions, ordinal variables would be measured as median 
and IQR while continuous variables would be measured 
as mean ± SD. The association between nominal variables 
will be tested using the chi-square test. the difference in 
ordinal variables would be tested using a non-parametric 
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test. While continuous variables would be measured 
using a t-test.

Results
The distribution of patients undergoing spine surgery 
under general anaesthesia in group P (Propofol) and 
group DP (dexmedetomidine and propofol) was equal (64 
patients in each group). Table 1 shows the demographic 
characteristics ( age, sex, ASA grade, types of surgery, 
and duration of surgery) among both groups were similar 
and found no significant difference.

Tables  2 and 3 show the mean heart rate ( HR) and 
the mean arterial pressure ( MAP) were not significantly 
different at any time interval in group P and group DP 
except the baseline at which mean HR was significantly 
lower in group P as compared to group DP this may be 
due to better effects of evening anxiolysis in that group. 
This effect would not affect the validity of the study 
because after intubation both groups did not show any 
significant difference.

Table  4 shows the mean total dose of propofol was 
502.81 ± 71.01  mg in group P and 392.18 ± 59.00  mg in 
group DP. Moreover, the mean total dose of propofol was 
significantly less used in group DP as compared to P.

Table  5 shows no significant differences in MEP for 
amplitude and latency in both the group DP and P.

Table 1  Demographic and clinical profile

1 Student’s t test
2 Chi-square test, ASA American Society of Anaesthesiologists

Group P (n = 64) Group DP (n = 64) Chi-square/Student’s t 
test value

p value

Age (mean ± SD) in years 41.83 ± 13.52 38.36 ± 13.13 t = 1.47 1p = 0.143

Sex (male/female) 40/24 36/28 χ2=0.29 2p = 0.589

ASA GRADE (I/II) 41/23 39/25 χ2=0.033 2p = 0.855

Type of surgery (cervical/thoracic/lumber) 18/12/34 23/8/31 χ2=1.52 2p = 0.468

Duration of surgery (min) (mean ± SD) 225.6 ± 0.51 223.8 ± 0.56 t = 0.316 1p = 0.752

Table 2  Comparison of heart rate (HR) between group P and DP

1 Student’s t test
* Significant (p < 0.05)

Heart rate 
(HR)
(beats/min)

Group P
(n = 64)

Group DP
(n = 64)

1p value

Mean  ± SD Mean  ± SD

Baseline 59.67 5.17 88.98 6.38 < 0.001*

At intubation 90.27 9.43 89.47 9.67 0.638

On starting agents 79.27 8.08 79.47 7.65 0.884

10 min 83.84 7.07 83.81 8.14 0.982

20 min 86.05 10.11 85.08 10.05 0.588

30 min 83.69 10.17 83.58 9.12 0.949

60 min 84.69 5.31 83.30 5.52 0.149

120 min 83.52 8.72 82.55 9.69 0.553

180 min 84.35 10.71 83.87 10.23 0.823

End of surgery 79.50 9.76 79.02 8.34 0.763

At extubation 82.89 6.26 84.38 6.80 0.201

Table 3  Comparison of mean arterial pressure (MAP) between 
group P and DP

1 Student’s t test
* Significant (p < 0.05)

Mean arterial blood 
pressure in mmHg
(MAP)

Group P
(n = 64)

Group DP
(n = 64)

1p value

Mean SD Mean SD

Baseline 88.86 5.48 88.69 5.8 0.863

At intubation 86.36 9.69 87.00 10.04 0.714

On starting agents 77.38 6.8 77.27 6.83 0.928

10 min 79.92 9.5 80.33 9.71 0.811

20 min 81.11 11.38 81.28 10.72 0.930

30 min 79.03 9.16 79.41 8.82 0.814

60 min 82.59 6.62 82.08 6.37 0.654

120 min 79.77 9.79 79.56 9.82 0.907

180 min 78.69 10.03 78.93 9.97 0.905

End of surgery 81.44 5.13 80.89 5.17 0.549

At extubation 83.47 6.72 84.25 6.98 0.520

Table 4  Comparisons of total dose of propofol (in mg) between 
group P and group DP

1 Student’s t test
* Significant (p < 0.05)

Group P 
(n = 64)

Group DP 
(n = 64)

1p value

Mean SD Mean SD

Quantity of propofol (in mg) 502.81 71.01 392.81 59.00  < 0.001*
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Table  6 shows the percentage of bradycardia, hypo-
tension, hypertension, and abnormal movement were 
20.31%, 25.00%, and 28.13% in group P and 39.06%, 
26.56%, and 31.25% in group DP, respectively. The inci-
dence of bradycardia was significantly higher in group 
DP as compared to group P. Whereas the incidence of 
hypotension, and hypertension was not significantly 
different.

Discussion
Recording of motor-evoked monitoring for the integrity 
of motor pathways is an effective and reliable method 
in patients for spine surgery. This monitoring reduces 
the risk of postoperative neurological deficit and also 
the need for the wake-up test. Conditions which cause a 
decrease in amplitude (> 50%) or an increase in latency 
(> 10%) indicate an interruption of the motor-evoked 
potential monitoring. Many other factors besides anaes-
thetic agents like hypoxia, anaemia, hypotension, hypo-
thermia, nerve ischemia, and hypercapnia can also affect 
motor-evoked potential monitoring.

Propofol is a suitable intravenous anaesthetic agent 
for the induction and maintenance of anaesthesia dur-
ing spine surgery. An important advantage of propo-
fol in general anaesthesia is its rapid emergence (Shafer 
et  al. 1988). Although known for its remarkable safety, 
various recent literature based mainly on studies has 
raised questions regarding how higher doses of propo-
fol can affect motor-evoked potential. Recent evidence 
has also suggested the potential for intraoperative com-
plications even with short-term infusions (Burow et  al. 
2004). Moreover, rapid recovery, the main advantage of 
propofol could be jeopardized following prolonged high-
dose infusion (Pascoe et  al. 2006). Hence, the idea was 
to use propofol with another adjuvant having sedative 
properties that could reduce the requirement of propo-
fol (Dutta et  al. 2001). Dexmedetomidine has also been 
shown to decrease bispectral index value in the intraop-
erative period when used as an adjuvant with other drugs 
given as continuous i.v infusion (Barney et al. 2000). All 
demographic data like age, sex, ASA distribution, type of 
surgery and duration of surgery were comparable in both 

Table 5  Comparisons of amplitude and latency between group P and group DP

Amplitude and latency Baseline At 10 min At 20 min At 30 min At 60 min At 120 min At 180 min

Upper Left Amplitude Group P 224.94 ± 13.36 176.56 ± 25.52 178.59 ± 23.82 176.06 ± 19.38 188.22 ± 14.83 188.91 ± 3.62 197.46 ± 6.18

Group DP 222.48 ± 16.76 175.19 ± 24.75 177.50 ± 19.70 178.27 ± 25.71 188.44 ± 20.83 191.86 ± 18.32 198.76 ± 13.93

Upper right Amplitude Group P 230.47 ± 11.36 179.09 ± 26.65 178.97 ± 14.61 176.47 ± 14.26 193.94 ± 26.27 188.41 ± 3.97 198.92 ± 7.54

Group DP 230.86 ± 11.43 176.75 ± 24.44 178.16 ± 13.92 176.75 ± 14.11 192.22 ± 21.21 188.53 ± 3.89 199.02 ± 8.45

Lower right amplitude Group P 266.05 ± 15.32 182.32 ± 33.03 177.06 ± 24.44 179.69 ± 30.28 192.69 ± 20.34 188.72 ± 3.68 194.60 ± 29.41

Group DP 233.81 ± 17.59 177.63 ± 29.21 176.44 ± 20.27 179.75 ± 28.88 193.03 ± 22.91 191.88 ± 18.14 199.02 ± 33.79

Lower left amplitude Group P 230.94 ± 11.51 187.47 ± 32.14 179.31 ± 15.49 176.50 ± 14.55 196.47 ± 26.88 188.22 ± 4.00 198.51 ± 7.63

Group DP 229.53 ± 12.68 183.30 ± 29.01 179.16 ± 14.52 177.75 ± 15.81 194.06 ± 21.88 189.84 ± 13.48 194.57 ± 16.88

Upper right latency Group P 19.67 ± 2.40 19.77 ± 3.39 20.61 ± 2.76 25.09 ± 2.47 24.14 ± 2.93 26.92 ± 2.59 25.64 ± 1.87

Group DP 19.41 ± 2.36 19.44 ± 3.12 20.47 ± 2.75 24.78 ± 2.53 24.17 ± 2.72 26.89 ± 2.55 25.67 ± 1.85

Upper left latency Group P 19.73 ± 2.43 19.58 ± 3.28 20.80 ± 2.69 25.28 ± 2.40 24.30 ± 2.95 26.75 ± 2.90 25.77 ± 1.82

Group DP 19.78 ± 2.60 19.56 ± 3.29 20.81 ± 2.61 25.31 ± 2.50 24.47 ± 3.08 26.91 ± 2.71 25.33 ± 2.16

Lower right latency Group P 19.66 ± 2.40 20.72 ± 3.74 20.82 ± 2.68 25.19 ± 2.46 24.31 ± 2.99 26.88 ± 2.63 23.87 ± 2.65

Group DP 19.34 ± 2.37 20.19 ± 3.56 20.56 ± 2.65 24.75 ± 2.58 23.95 ± 2.94 26.89 ± 2.50 23.79 ± 2.56

Lower left latency Group P 19.58 ± 2.49 19.61 ± 3.55 20.77 ± 2.54 25.31 ± 2.50 24.19 ± 3.03 27.08 ± 2.57 24.11 ± 3.03

Group DP 19.27 ± 2.48 19.64 ± 3.37 20.95 ± 2.68 24.94 ± 2.51 24.38 ± 2.76 26.58 ± 2.82 24.45 ± 3.19

Table 6  Details of complications in groups P and DP

1 Student’s t test
* Significant (p < 0.05)

Complications Group P (n = 64) Group DP (n = 64) Chi-square 1p value

N % n %

Bradycardia 13 20.31 25 39.06 4.53 0.033*

Hypotension 16 25.00 17 26.56 0.04 0.840

Hypertension 18 28.13 20 31.25 0.04 0.847
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groups. It was ascertained that there was no confounding 
effect of baseline characteristics.

The mean total dose of propofol consumed in our 
study was 502.81 ± 71.01 mg in group Propofol( P) and 
392.18 ± 59.00 mg in group Dexmedetomidine + Propo-
fol (DP). Moreover, the mean total dose of propofol 
(mg) was significantly less used in group DP as com-
pared to P. Other studies have also shown that the 
addition of dexmedetomidine to propofol reduces 
the requirement of propofol while maintaining the 
desired depth of anaesthesia without any significant 
complications (Sen et  al. 2013). The addition of dex-
medetomidine on propofol and remifentanil infu-
sion rates during total intravenous anaesthesia for 
spine surgery reduces propofol infusion requirements 
(71 ± 11  μg  kg − 1  min−1) compared with those receiv-
ing only propofol-remifentanil (101 ± 33 μg kg−1 min−1, 
p = 0.0045) (Ngwenyama et al. 2008).

In our study, the addition of dexmedetomidine with 
propofol on amplitude and latency of MEP was com-
parable in both group P and group DP.  Similar to our 
findings, many studies have found that dexmedetomi-
dine when used as an adjuvant did not depress the MEP 
response significantly. Dexmedetomidine when used 
as a TIVA regimen offers groups analgesia along with 
anaesthetic properties without hindering the recording 
of either sensory or motor-evoked potentials (Tobias 
2007; Anshel et  al. 2008). Rozet et  al. observed that 
there was no difference in SSEP and MEP between the 
dexmedetomidine and placebo (Rozet et al. 2015).

In our study, we did not use targeted control infusion 
instead we used fixed-dose formulation concentration. 
Few studies used target plasma of 0.4 to 0.6 ng/ml dex-
medetomidine with 2.5 μg/ml propofol or with 4% des-
flurane and did not find any significant effect on MEP 
amplitude and threshold current intensity (Mahmoud 
et al. 2010; Bala et al. 2008).

Aggarwal et al. did a study that a comparative evalua-
tion of dexmedetomidine with midazolam as an adjuvant 
to propofol anaesthesia for spinal surgical procedures 
under motor-evoked potential monitoring and con-
cluded that the use of dexmedetomidine is better in 
terms of the minimum effect on motor-evoked potentials 
compared to midazolam group (Aggarwal et  al. 2016). 
In contrast, Mahmoud et  al. reported two cases of loss 
of MEP amplitude during paediatric spine surgery with 
dexmedetomidine. One case was an obese child, propo-
fol and dexmedetomidine were calculated on actual 
rather than lean body mass. It is therefore possible that 
the patient had a higher serum concentration of both 
drugs. In the second patient, decreased MEP amplitude 
was monitored after a bolus of 1  μg/kg dexmedetomi-
dine was administered over 10 min. It is possible that the 

combination of dexmedetomidine and propofol might 
have a cumulative suppressing effect on MEP (Mahmoud 
et  al. 2010). Abnormal movements can happen due to 
the absence of muscle relaxation intraoperatively. Ani-
mal studies suggest that propofol has a muscle relax-
ant property by blocking sarcolemma sodium channels 
which can be a probable reason for none of the patients 
having any abnormal movements in group P.

Dutta et al. observed that the addition of dexmedeto-
midine to Closed-Loop Anesthesia Delivery System 
propofol increased the incidence of significant brady-
cardia and hypotension in the dexmedetomidine group 
(Dutta et al. 2001). We did not find any significant dif-
ference in heart rate and mean arterial pressure in both 
the groups except at baseline heart rate due to better 
evening anxiolysis in the propofol group.

The major limitation of our study was that of a non-
randomized study and was not specific to the site of 
spine surgeries. We also did not use the plasma concen-
tration of study drugs with target-controlled infusion. 
So, we suggest more studies with randomized con-
trolled trials be conducted to support our results.

Conclusions
Dexmedetomidine can be successfully used in propofol-
based TIVA for MEP monitoring in spine surgeries, but 
the better maintaining stable hemodynamic with a sig-
nificant reduction of mean dose of propofol, and opi-
oid-sparing effect by dexmedetomidine make it a more 
desirable agent to be used in propofol-based TIVA as 
an adjuvant. So, we concluded that the addition of dex-
medetomidine on propofol as an adjuvant will not affect 
motor-evoked potential monitoring as well as main-
taining a constant level of depth of anesthesia with a 
reduced total dose of propofol during this study.
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