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Abstract---Background: Spinal anesthesia is commonly administered 
intraoperatively. However, relative short duration of action is 

associated with local anesthetics. A variety of adjuvants is used for 

prolongation of postoperative analgesia. Aims and Objectives: 
Comparative analysis of intravenous dexmedetomidine as a 

premedication and spinal anesthesia treatment with intrathecal 

isobaric ropivacain of 0.75% in elective lower limb surgery and lower 
abdominal surgery. Material and Methods: Following approval by the 

ethical committee, 60 patients scheduled for elective lower limb 

orthopedic surgery and lower abdominal surgery were chosen and 

randomized into two groups (n=30). The patient was then intrathecally 
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administered 3 ml amount of 0.75 percent isobaric ropivacaine in 

lateral location. Another syringe containing dexmedetomidine was 

given after 10 minutes of placement, for 10 minutes using syringe 

pump. Comparison of sensory block initiation, analgesic effects and 
hemodynamic effects was made between the 2 classes. Results: 

Comparison of age distribution of (P=0.164) was not statistically 

important. In Group P, the median age was (40.96 ± 15.3 years) and 
in Group S (44.33 ± 12.66 years). Both groups' Mean HR is 

comparable except for three time periods of 10, 20, 30 minutes in 

which HR is significantly low in the premedication group compared to 
group S with P (P<0.05). In group S with P (P<0.04), the mean of SBP 

is slightly smaller in premedication than in group S with P. The 

Sensory Blockade Mean Highest level of both groups is similar but 

Group P reached a comparatively higher level than Group S, with no 
statistical significance P>0.05. There was no statistically meaningful 

difference between the two parties for the adverse effects (P>0.05). 

Conclusion: Dexmedetomidine as premedication or spinal anesthesia 
treatment with 0.75 per cent intrathecal isobaric ropivacaine in 

elective lower limb surgery and lower abdominal surgery. However, 

clinical studies to prove its efficacy and safety and varying dosages for 

supplementation of spinal local anaesthetics are recommended. 
 

Keywords---Dexmedetomidine, Isobaric ropivacaine, Intrathecal, 

Supraclavicular, Sensory block. 
 

 

Introduction  
 

Preference for neuraxial anesthesia was a growing trend especially in orthopedic 

surgeries with lower limbs due to its advantages over general anesthesia including 
protection, efficacy and reduced adverse effects leading to shortened hospital 

stays [1]. In addition, with the increasing knowledge that postoperative analgesia 

plays a significant role in patients' improved postoperative outcomes, importance 

is put on interventions that have positive effects on the pain score resulting in 
reduced postoperative rescue analgesic requirements [2]. 

 

In this sense, promising findings were reported using neuraxial adjuvants[3, 4] to 
minimize the need for rescue analgesics relative to local anesthetic agents (LA) 

alone. As an adjuvant to intrathecal LA, the dexmedetomidine, α2 receptor 

agonist, has been shown to be effective in prolonging postoperative analgesia. 
[5,6] Likewise, intravenous dexmedetomidine as an adjuvant in the subarachnoid 

block results in extended analgesic length and a drop in post-operative rescue 

analgesic requirements[7]. 
 

Ropivacaine has been used in infants for systemic penetration, epidural, brachial 

and peripheral blocks of nerves, and clinical reports suggest that ropivacaine is 
both effective and safe in children for regional anesthesia [8, 9]. Ropivacaine’s 

lipid solubility is smaller than that of bupivacaine, which explains its significantly 

lower potency compared with bupivacaine [10]. In an equivalent dosage of 
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milligrams ropivacaine offers a shorter analgesic duration and a lower motor 

block than bupivacaine, particularly when small doses are used.  
 

This research was performed to compare the health, consistency, efficacy of 

Intravenous Dexmedetomidine 0.5 μg / kg as a premedication versus treatment in 
patients with intrathecal isobaric 0.75% ropivacaine for lower abdominal and 

lower limb surgery. 

 

Materials and Methods 
 

After approval by the Committee on Institutional Ethics and written informed 

consent, study was conducted at Anesthesiology Department, Government 
General Hospital, Nizamabad. Study length Aug 2015-November 2016. Sixty 

patients aged between 18 years and 70 years of physical status ASA grade 1 and 

ASA grade 2 undergoing elective lower limb and lower abdominal surgery lasting 
more than 30 minutes will be included in the study. 

 

That patient was pre-operatively examined, and consent was given to the 
treatment described and written and advised. All the regular examinations needed 

for pre-operative examination and the planned surgery will be carried out. All 

patients were tablet rantac150 mg to be pre-medicated, tablet alprazolam 0.5 mg 

overnight. As per normal protocol, patients were eligible for a time of total fasting. 
Upon arrival in the operating room, 18 G Intravenous cannula was secure 

intravenous line, and iv fluids be started as per standard protocol for patients. 

Patients based on a sealed opaque technique of envelope allotted to the respective 
group. 

 

Now, as per the sealed opaque envelope application, were must fill two syringes 
one containing 0.5mcg / kg dexmedetomidine in 10 ml of regular saline and the 

other 10 ml of normal saline syringe, marking it as syringe A & B. (10ml was 

taken in syringe pump-suitable syringes of 20ml or 50ml). Patient was sifted onto 
linking operating table controls. 

 

Experimental study 

 
Group P (n=30) was administered with a syringe pump to infuse 

dexmedetomidine containing solution over 10 minutes. Then in lateral position 

the patient was given 3 ml volume of 0.75 percent Isobaric Ropivacaine 
Intrathecally. Patient was placed in supine condition during spinal treatment. A 

further syringe of regular saline was given after 10 minutes of placement, using 

syringe pump for over 10 minutes. 
 

A syringe pump was used to infuse Group S (n=30) with standard saline 

containing solution over 10 minutes. Then in lateral position the patient was 
given 3 ml volume of 0.75 percent Isobaric Ropivacaine Intrathecally. Patient was 

placed in supine condition during spinal treatment. Another syringe containing 

dexmedetomidine was given after 10 minutes of placement, for 10 minutes using 
syringe pump. 
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The primary investigator had been blinded to the contents of the syringes during 

the experiment. Monitoring was done using multi-parameter automated 

monitoring. This has been tracked critical parameters such as pulse rate, non-

invasive blood pressure, respiratory rate, SPO2. 
 

L3-L4 space was pierced with spinal needle under all aseptic precautions and the 

total volume of 3 ml of drug 0.75 percent isobaric ropivacaine was intrathecally 
deposited. Immediately after the deposition was done, the patients were forced to 

lie in the place of the supine. If the pulse oximetry reading fell below 95%, oxygen 

was delivered via a mask. Hypotension defined as, a reduction in systolic blood 
pressure by more than 20 percent from baseline or less than 90 mm Hg SBP 

(systolic blood pressure) was treated with incremental intravenous doses of 

mephentramine 6 mg and additional intravenous fluid as per the standard 
protocol. 

 

Bradycardia described as having heart rhythm less than 60 beats per minute 

treated with 0.01mg / kg intravenous atropine as per normal treatment. Saline 
cotton swab along the midclavicular line has been analyzed for sensory 

monitoring, for onset and dermatomal levels were measured every 20 sec before 

the maximum level for two consecutive tests had normalized. At this point, now 
as per the sealed envelope code, co-worker will load the drug and for group P 

patients normal saline is given in 10ml normal saline, if its group S patient was 

given 10ml of 0.5mcg / kg IV demedetomidine over ten minutes as a supplement. 
 

Testing was then conducted every 30 minutes until the point of block regression 

of two segments and full sensory block length. Patients with spinal concentrations 
of T2 or less were excluded for 58. Supplementation so as to avoid unforeseen 

complications. Data concerning the time from the time of injection to reach the 

highest dermatomic level of sensory blockade, time for two sensory regressions in 

the segment was collected. Updated bromage scale was appraised for the engine 
block. Sedation was measured at different time points using Ramsay sedation 

scale as defined in preformed research. 

 
Patients were moved to the post-anesthesia care and recovery unit after the 

surgery where they will remain until the sensory and motor blockade is fully 

recovered. Postoperative vital parameters were recorded every fifteen minutes, as 
well as any adverse events such as nausea, vomiting, pruritus, shivering, etc. 

When patient complains of pain at surgical site, the time for rescue analgesia was 

recorded and treated with suitable analgesic. It also noted time to recover the 

lower limb motor function defined as time to hit changed bromage scale 0. All the 
parameters were reported and evaluated statistically according to the preformed 

ones. 

 
Statistical analysis 

 

All parametric data are presented as mean ± SD and non-parametric data 
tabulated. All parametric data statistically analysed using Z test and non-

parametric data analyzed using Chi-square test and Fisher exact test as 

appropriate. P value < 0.05 was considered as statistically significant. Statistical 
analysis was performed using the statistical packaged for originPro 8.5. 
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Results 
 

The comparison of age distribution was statistically not significant with (P 

valu=0.164).The mean age in Group P was (40.96±15.3 years) and in Group S was 

(44.33±12.66years).Hence both groups are comparable. Comparison of gender 
distribution was statistically not significant (P=0.754). Hence both groups are 

comparable. ASA grade in both the groups were no statistically significant 

difference between the two groups in ASA grade (P=0.663).The mean height in 
Group P was 166.80 ± 3.77 cms which was comparable with the Group S-166.07 

± 4.87 cm and the difference was statistically not significant (P=0.518). 

 

The mean weight in Group P was 62.47 kgs with 5.036 SD and was equal to 
Group S 65.03 kgs with 5.136 SD and the disparity was not statistically 

important (P value 0.05). Surgery (Lower abdominal-soft tissue surgery) 

performed total patient numbers 51 (group-P=25 and group-S=25), ortho (lower 
limb) performed total patient numbers 9 (group-P=5; group-S=4). There was no 

statistically meaningful difference between the P values of the two classes 1.0. 

The mean HR of both groups is similar except for three time intervals of 10, 20, 
30 minutes in which HR in premedication group is slightly lower than group S 

with P value<0.05 as shown in table-1. 

 

Table 1 
Heart rate at different time intervals between the study groups 

 

Pulse Group-P (N=30) Group-S (N=30) P- value 

(Mean ± SD) 

0 min 82.10 ± 9.98 85.56  ± 8.13 0.146 

5 min 74.83 ±9.28 79.83  ±8.74 0.036* 

20 min 64.90 ±8.96 70.23 ±8.22 0.020* 

30 min 64.30±6.90 68.13 ±7.34 0.042* 

40 min 65.00 ±5.01 66.10 ±3.80 0.343 

50 min 66.13  ±4.29 65.00 ±3.28 0.256 

60 min 65.36 ±10.21 67.26±5.21 0.369 

90 min 70.733±3.15 69.76 ±5.71 0.428 

120  min 75.83 ±7.14 73.93 ±8.59 0.363 
*P < 0.05 was considered statistically significant (Chi square); **P < 0.001was 
highly significant; nsp = not significant 
 

The Mean SBP of both groups is comparable at 60 minutes, except for one time 

period. In group S of premedication, the mean of SBP is significantly low than in 

group S with P (P<0.04 as shown in table -2. 
 

Table 2 

Systolic blood pressure at different time intervals between the treatment groups 
 

SBP Group-P (N=30) Group-S (N=30) P- value 

(Mean ± SD) 

0 min 132.93 ± 12.29 136.60 ±11.55 0.239 

5 min 114.93±22.52 124.37±13.25 0.54 
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20 min 109.06±12.950 110.23±15.41 0.752 

30 min 108.76±13.96 108.40±13.18 0.917 

40 min 106.83±13.68 107.80±13.87 0.787 

50 min 104.80±13.81 109.60±11.26 0.146 

60 min 104.20±13.41 113.03±9.19 0.004* 

90 min 117.30±12.37 116.83±10.75 0.825 

120  min 121.93±13.20 120.60±10.25 0.672 
*P < 0.05 was considered statistically significant (Chi square); **P < 0.001was 
highly significant; nsp = not significant 
 
The Mean DBP of both groups are comparable except at two time periods at 10 

and 60 minutes,in which Mean DBP is significantly low in premedication group 

than group S with P value<0.05 as shown in a table :3. The mean DBP of both 
groups is comparable except for two time periods of 10 and 60 minutes, in which 

the mean DBP in group premedication is significantly low compared to group S 

with P the value P<0.05 as shown in table:3 

 
Table 3 

Diastolic blood pressure at different time intervals between the treatment groups 
 

DBP Group-P (N=30) Group-S(N=30) P- value 

(Mean ± SD) 

0 min 81.23± 8.32 84.67± 8.84 0.127 

5 min 71.66± 8.98 78.00± 10.10 0.013* 

20 min 66.50± 10.01 68.96± 7.01 0.274 

30 min 69.90± 7.96 66.63± 8.00 0.119 

40 min 68.80± 6.42 67.50± 8.53 0.508 

50 min 67.56± 6.13 66.80± 7.24 0.660 

60 min 65.56± 4.60 69.46± 5.51 0.004* 

90 min 70.16± 6.30 70.30± 7.10 0.939 

120  min 73.21± 8.90 72.00± 7.40 0.525 
*P < 0.05 was considered statistically significant (Chi square); **P < 0.001was 
highly significant; nsp = not significant 
 

The Median RSS (Ramsay sedation score) of both groups are comparable except at 

one time periods at 50 minutes,in which Median RSS is significantly low in 
premedication group than group S with P value <0.05. The S2 and T0 level of the 

mean onset of sensory blockade of both groups is comparable, and the onset is 

relatively early in group P premedication than group S, with no statistical 
significance P value>0.05. 

 

The Sensory Blockade Mean Highest level of both groups is comparable, but 
Group P has reached a relatively higher level than Group S, with no statistical 

significance P value>0.05. The median length of two dermatomal analysis in 

Sensory Blockade of both groups is similar but was more longer in Group P rather 

than in Group S, with statistical significance P value=0.03. For premedication 
group P, the Maximum mean time of 1st analgesic time duration is slightly 

increased relative to group S, with statistical significance (P=0.022) as shown in a 

table-4. 
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Table 4 

Comparison of Onset of sensory blockade 
 

Variables 
 

Group-P(N=30) Group-S (N=30) P- value 

(Mean ± SD) 

onset of sensory block at S2 

level (in sec) 

73.00 ± 21.03 78.00 ± 27.71 0.43 

onset of sensory block at T10 

level (in sec) 

189.00 ± 28.33 201.00 ± 46.11 0.23 

Highest level of sensory block 6.13 ± 1.548 6.87 ± 1.358 0.056 

Duration of 2 dermatomal 

regression of sensoryblock (min) 

105.0 ± 16.1 96.33 ± 22.2 0.033* 

Regression of sensory block to 
T10(min) 

127.33 ± 32.04 120.33 ± 32.21 0.40 

1st analgesic request time(min) 184.33 ± 26.48 166.33 ± 32.53 0.02* 

Complete duration of sensory 

block time(min) 

256.67 ± 24.12 258.67 ± 27.26 0.76 

*P < 0.05 was considered statistically significant (Chi square); **P < 0.001was 
highly significant; nsp = not significant 
 

The overall mean length of full initiation of MB (motor blockade) to modified 

bromage scale 3 is similar in both groups and with no statistical difference 
relative early in the premedication population (P = 0.75). The cumulative mean 

length of MB regression to modified bromage scale 0 is similar in both groups and 

fairly early with no statistical significance in the premedication community (P = 
0.67) as seen in table-5. 

 

Table 5 
Comparison of onset of motor blockade 

 

Variables 

 

Group-P(N=30) Group-S (N=30) P- value 

(Mean ± SD) 

Onset of motorblock to modified 
bromage Scale 1 (sec) 

208.00 ± 48.52 231.33 ± 17.85 0.28 

Time to set complete MB to 
modified bromage Scale 3(sec) 

542.67 ± 28.03 555.00 ± 38.93 0.75 

Duration of complete MB time 

taken to regression of MBS 

from 3 to 2 (min) 

147.00 ± 20.70 156.67 ± 43.16 0.27 

Total duration of MB 

regression to modified 
bromage scale 0(min) 

238.33 ± 25.06 241.33 ± 29.68 0.67 

*P < 0.05 was considered statistically significant (Chi square); **P < 0.001was 
highly significant; nsP = not significant 

 

There was no statistically significant difference in the adverse effects among the 
two groups (P>0.05). 
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Discussion 

 

Dexmedetomidine, a potent agonist of the α2-adrenoceptor, has analgesic and 

sedative properties and was used originally for intravenous sedation. The use of 
dexmedetomidine as an adjuvant to spinal anesthesia has been widely reported to 

prolong the length of both arousable sedation for motor sensory blockade and 

analgesia [11]. In meta-analysis it has been shown that dexmedetomidine 
prolonged spinal anesthesia duration and improved postoperative analgesia [12]. 

 

The promoting effects of intravenous dexmedetomidine on the duration of spinal 
anesthesia and suggested that it could extend the length of the sensory barrier, 

motor block, and first analgesic order relevant to spinal anesthesia [13]. The 

investigators proposed the benefits of dexmedetomidine intravenous as a 
premedication for spinal anesthesia. Dexemedetomidine is also used for spinal 

anesthesia treatment and has similar benefits to adjuvant [14]. 

 

Patients demonstrate sedation effects with an average ramsay sedation score 
(RSS) of 2.93 and 2.80 respectively over a 60-minute duration, and the initiation 

of sedation effect with a score of 3 happens early in premedication community 

with no statistical significance (p>0.05). Similar analysis of harsoor et al [15] 
found that in dexmedetomidine group the mean intraoperative RSS was (2.34 ± 

1.1) (P=0.034). The average RSS in the dexmedetomidine and midazolam groups 

was larger in the analysis of kaya et al [16] than in the saline group. In the 

analysis of gupta et al[17] the average mean RSS of (3.78 ± 0.47) in 
supplementation community patients was obtained after 20 min of intravenous 

dexmedetomidine.Dexmedetomidine affects the cerulean locus of the brain, which 

causes sedation that resembles normal sleep by regulation of sleep and 
stimulation of respiration[18]. 

 

Therefore, these findings are observed that the mean time for reaching T10 
sensory block level was 189.00 ± 28.33 seconds in the premedication group and 

201.00 ± 46.11 seconds with no statistical significance in the supplementation 

community (P=0.23). In their research, Harsoor et al.[15] find premedication with 

i.v. dexmedetomidine fastens sensory block time at the onset.Different analysis of 
lee et al[19], found 1.8 ± 2.6 minutes in the category of premedication and 2.5±3.5 

minutes in power. Hamed et al [20], also observed little difference in starting time, 

recorded 2.8 ± 1.7 minutes in the support group and 2.9 ± 1.3 minutes in the 
control group , respectively. We conclude that there is no difference between the 

group of premedication and supplementation in onset time for the sensory block. 

 
In our sample, the maximum degree of sensory block was in group P (6.3 ± 1.53) 

and in group S (6.8 ± 1.39), with no statistical discrepancy. Kaya et al[16], 

sensory block found to be higher in the dexmedetomidine premedication group 

(4.6 ± 0.6) than in the control group (6.4 ± 0.8). In the Kumar et al study[21], the 
highest sensory block frequency was higher in the dexmedetomidine group (6.8 ± 

1) compared to the control group (7.66 ± 0.8). 

 
In our sample, the mean time taken from injection to two dermatomal regression 

was 105±16.1 minutes in group P of premedication equal to 96.33±22.2 minutes 

in group S of supplementation with statistical significance (P=0.033). Similar 
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findings in lee et al[19], 86.5±24.3 min in group premedication and group control 

57.6±23.2 minutes. Our results indicate a longer period in premedication 
community for two segmental regressions. 

 

In Group P; 184.33±26.48 minutes the mean time needed for first analgesic 

demand is comparatively longer than in Group S; 166.3±32.53 minutes with 
statistical significance (P=0.02). Such values are equivalent to the reddy et al 
study [22], which observed 243.35±56.82 minutes in group of premedication and 

140.75±28.52 minutes in group of controls. Our study has shown 
dexmedetomidine premedication prolongs analgesia's duration better than 

supplementation. 

 
The overall length of the sensory obstruction in Group S (258.66 ± 26.2 minutes) 

was comparatively longer than in Group P (256.6 ± 2 6.2 minutes), with little 

statistical significance (P> 0.05). We infer that, according to the overall length of 

the sensory barrier, there is little distinction between premedication and 
supplementation. 

 

The mean start time for adjusted bromage score 3 motor unit in our sample is 
542.6 ± 128.2 seconds in Group P and 555 ± 168.9 seconds in Group S with no 

statistical significance P>0.05. 

 
In Group S (241.3 ± 29.68 minutes) the total duration of the engine blockade is 

relatively longer than in Group P (238.6±25 minutes) with no statistical 

significance (p>0.05). There was no difference between the two classes according 

to the overall motor block duration [23]. In our research, the use of low dose IV 
dexmeditomidine with spinal anesthesia isobaric ropivacaine is relatively cardiac 

stable with low occurrence of bradycardia 4 out of 30 cases in Group P, 3 out of 

30 cases in Group S and reversible with atropine.Hypotension was noted in 
Group P in 4 out of 30 cases, and in Group S in 3 out of 30 cases without 

statistical significance p>0.05 and with mephentramine reversible. In harsoor et 

al study[15], 2 out of 25 cases in IV group dexmedetomidine and 1 out of 25 in 
control group were noticed. 

 

This hemodynamic stabilization in our sample was possibly due to isobaric 
ropivacaine and i.v. dexmedetomidine given at a low dose of mcg / kg and over 

duration of 10 min instead of fast infusions of bolus and mainteinance. In our 

study, there is no report of respiratory depression, and no incidence of oxygen 

desaturation, despite satisfactory sedation. 
 

Conclusion 

 
Dexmedetomidine as premedication or spinal anesthesia treatment with 0.75 per 

cent intrathecal isobaric ropivacaine in elective lower limb surgery and lower 

abdominal surgery. Both premedication and supplementation of low dose 0.5 mcg 
/ kg i.v. Dexmedetomidine in patients with spinal anesthesia yields exciting 

sedation without adverse effects, but there was no difference between the groups. 

Sensory block initiation was quicker, analgesia length was higher, and two 
sensory block dermatome regression was slower in the premedication community 

relative to the supplementation community.The maximum dermatomal sensory 
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blockade and complete blockade length between the groups were not important. 

Onset of motor blockade, overall motor blockade length, and motor blockade 

consistency were comparable between the two classes. Cardiac rates and changes 

in blood pressure were comparable between the groups. Nonetheless, clinical 
studies to prove its efficacy and safety and varying dosages for supplementation of 

spinal local anaesthetics are recommended. 
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