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Abstract
 Background: Supraclavicular block is considered to be 

the ideal block for upper extremity surgeries as it 

provides ideal operative conditions by complete muscle 

relaxation and stable intra operative hemodynamics. 

Aim and Objectives: The aim of the study was to 

evaluate the efficacy and safety of Clonidine and 

Dexmedetomedine as an adjuvant to Ropivacaine in 

supraclavicular brachial plexus block. Material and 

Methods: Ninety patients were divided randomly into 3 

groups of 30 each. Group CL: Patients received 

injection Ropivacaine 0.5% (30 ml) + normal saline (1 

ml), Group CD: Patients received injection Ropivacaine 

0.5% (30 ml) + injection Clonidine (150 μg), Group 

DX: Patients received injection Ropivacaine 0.5% (30 

ml) + injection Dexmedetomidine (100 μg). Onset of 

sensory and motor block, duration of analgesia and 

motor block, complications and side effects of the study 

drugs were compared among the three groups. Results: 

The onset of sensory and motor block was earliest in 

Group DX, followed by Group CD, followed by Group 

CL. Complete sensory and motor block were earliest in 

Group DX, followed by Group CD, followed by Group 

CL. Similarly duration of sensory and motor block was 

maximum in Group DX, followed by Group CD, 

followed by Group CL (p<0.05). Conclusion: 

Dexmedetomedine and Clonidine when added to 

Ropivacaine for supraclavicular brachial plexus block 

prolong the duration of analgesia. But Dexmedeto-

medine is a better adjuvant as compared to Clonidine. 

Keywords:  Dexmedetomedine,  Clonidine,  

Ropivacaine, Supraclavicular block 

Introduction: 

Nowadays regional anaesthesia is a preferred 

technique over general anaesthesia for upper limb 

surgeries because it helps to avoid the 

complications and side effects associated with 

general anaesthesia [1]. Supraclavicular brachial 

plexus block is known as the “spinal anaesthesia” 

of upper extremity. The high success rate of the 

supraclavicular block is attributable to the peculiar 

anatomical characteristic of the plexus at this 

level. Here, the plexus is compact hence all the 

motor, sensory and autonomic nerves are blocked 

providing complete surgical anaesthesia [2, 3]. 

Ropivacaine is a new amide type, long acting local 

anaesthetic with potentially improved safety 

profile when compared to Bupivacaine. Both its 

stereo selectivity and its lesser lipophilicity than 

Bupivacaine contribute to higher threshold for 

cardiotoxicity and CNS toxicity [4]. The major 

disadvantage of using only local anaesthetic in 

regional blocks is that it does not prolong the 

duration of post operative analgesia [5]. It has been 

increasing the use of some adjuncts, e.g., opioids, 

midazolam, ketamine, α-2 adrenoreceptor 

agonists to local anaesthetic agents to improve the 
 

block quality in peripheral nerve blocks.Use of all 

these drugs is associated with some or other side 

effects [6]. Of late, both Clonidine and Dexme-

detomedine have evidenced a lot of interest as 

useful additives to local anaesthetic for their 
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sedative, analgesic, antihypertensive and 

antiemetic actions [7]. Clonidine is a centrally 

acting selective partial alpha 2-adrenergic agonist 

which has been found to extend the duration of 

action of nerve block when added as an adjuvant to 

local anaesthetics [8]. Dexmedetomidine is eight 

times more selective to α2 receptors than 

Clonidine [9]. Widespread presence of α2 

receptors in the brain, spinal lamina and peripheral 

nerves and their role in pain modulation explains 

the analgesic and local anaesthetic sparing action 

of these agents [10].

In this study we aimed to compare and evaluate 

the efficacy of Clonidine 150 μg and Dexmedeto-

medine 100 μg added to 0.5% of Ropivacaine 

regarding the duration of analgesia as the primary 

outcome. Secondary outcome measures were 

onset of sensory block, onset and duration of 

motor block and side effects associated with both 

the drugs.

Material and Methods:

The present study was carried out in the 

Department of Anaesthesiology, Acharya Vinoba 

Bhave Rural Hospital (AVBRH), affiliated to 

Jawaharlal Nehru Medical College, Sawangi (M), 

Wardha, during a period of 3 years. After approval 

from the institutional ethical committee, 90 

patients belonging to American Society of 

Anaesthetist (ASA) class I and II, aged between 

20 to 70 years, weighing between 40 to 70 kg, both 

male and female posted for various upper limb 

surgeries excluding shoulder surgeries either 

elective or emergency under supraclavicular 

brachial plexus block were included in the study. 

Exclusion criteria included patients with bony 

deformity, pregnant females, and obese patients, 

patients with history of seizures, coagulation 

disorders, pneumothorax and unwilling patients. 

90 patients were divided randomly into 3 groups 

of 30 each by computer generated random number 

table and allocation of the same by sealed 

envelopes technique.

Group CL (n = 30): Patients received inj. 

Ropivacaine 0.5% - 30 ml + normal saline - 1ml 

(total volume 31 ml).

Group CD (n = 30): Patients received inj. 

Ropivacaine 0.5%-30 ml + Clonidine - 150 μg 

(total volume 31 ml).

Group DX (n = 30): Patients received inj. 

ropivacaine 0.5% - 30 ml + Inj. Dexmedetomidine 

– 100 μg (total volume 31 ml) 

Pre-anaesthetic check up was done of all the 

patients. After taking a detailed history thorough 

general and systemic examination was done to 

rule out cardiovascular, respiratory or 

neurological and any associated problems. Weight 

and routine investigations of the patients were 

recorded. Informed consent was taken. Local 

anaesthetic sensitivity test was done. Patients 

were kept NBM for 8 hours. No pre-medications 

were given. 

On arrival in operation theatre 18 g i.v. cannula 

was secured in opposite limb and infusion of 

Ringer's lactate was started at the rate of 80 ml/hr. 

Standard monitors including non invasive blood 

pressure, pulse oximetry and ECG were attached 

to the patient and baseline vital parameters such as 

pulse rate, systolic and diastolic blood pressure, 

mean arterial pressure, oxygen saturation and 

sedation score were recorded.

After appropriate patient positioning, the 

anaesthetic technique used was subclavian 

perivascular by using nerve locator. The nerve 

locator utilized was the Stimuplex DIG (B. Braun, 
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Allentown, PA). A 22-gauge, 2-inch, short-bevel 

insulated needle (Stimuplex; B. Braun) was used 

for the block. Under all aseptic precautions a skin 

wheal was raised of 1 finger breadth over the 

lower most palpable portion of the interscalene 

groove, and the block needle was inserted through 

it. Then, with the nerve stimulator output was set at 

0.9 mA at 1 Hz, the needle was advanced directly 

caudal until a flexor or extensor response of all the 

fingers was obtained. At this point the output was 

reduced to 0.5 to 0.7 mA. If the response was still 

visible at this level of stimulation, the local 

anaesthetic solution was injected in 5 ml 

increments; with repeated aspirations between 

each increment and the total volume of local 

anaesthetic solution was injected. The procedure 

was abandoned if any arterial puncture was noted. 

The time of administration of drug was noted. 

Visual and verbal contact with the patient was 

maintained during and after the injection. 

Two min after giving the block, sensory block 

assessment was done at each minute over 4 major 

nerve distribution areas (radial, ulnar, median and 

musculocutaneous) on a three point scale (0 – 

normal sensation; 1- blunt sensation; 2 – no 
 

sensation) and motor block was evaluated with 

Modified Bromage Scale (MBS; 0- Normal 

muscle function, 1- Elbow flexion; 2- Wrist 

flexion; 3- Full motor block)

Onset of sensory block: Time from the end of 

injection of the study drug to pinprick test score of 

1. 

Onset of motor block: Time from the end of the 

injection of study drug to appearance of MBS 

grade I.

Complete sensory block: Time from the end of 

injection of study drug to pinprick test score of 2. 

Complete motor block: Time from the end of 

injection of study drug to appearance of MBS 

grade 3.

Duration of surgery: The duration between the 

first skin incision and complete closure was the 

duration of surgery. 

 Duration of motor block: Time between complete 

motor block and full arm mobility (MBS 0) was 

the time taken as duration of motor block.

Total duration of analgesia: This was the time 

taken from complete sensory block and first 

injection of systemic analgesic. 

Patients were assessed for duration of analgesia as 

per Visual Analogue Scale (VAS) of 0 to 10 where 

0 represents no pain and 10 represents worst 

possible pain. The VAS was recorded immediately 

in the post-operative period and every 2 hourly for 

the next 12 hours and this was taken as the end of 

our study. The rescue analgesia was given in the 

form of inj. diclofenac sodium (1.5 mg/kg) 

intramuscularly at the VAS ≥ 4. 

All the side effects and complications related to the 

technique and the drugs were evaluated and treated 

accordingly. Patients requiring supplemental 

anaesthesia were excluded from the study.

Statistical Analysis: 

A study power 80% and alpha level of 0.05 sample 

size was calculated for the 3 groups. Aimed 

sample size was 90 patients with 30 patients in 

each group. Statistical analysis was done by using 

descriptive and inferential statistics using Chi 

square test, student's unpaired t test, one way 

ANOVA and Multiple Comparison Tukey test and 

the software used in the analysis was SPSS 22.0 

version and Graph Pad Prism 6.0 version and 

p<0.05 is considered as level of significance.
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Results: 

Table 1 shows the patients were comparable with 

respect to age, gender, weight, ASA class and 

duration of surgery. Table 2 shows the patients 

were comparable with respect to the type of 

surgery done. Table 3 shows that onset of sensory 

block was earliest in Dexmedetomedine Group 

2.5 ± 0.73 min, followed by Clonidine Group 3.1 ± 

0.54 min, followed by Ropivacaine alone Group 

3.93 ± 0.98 min. Similarly complete sensory block 

was achieved fastest in Dexmedetomedine Group 

followed by Clonidine Group followed by 

Ropivacaine alone Group. 

Onset of motor block was comparable in DX and 

CD groups, which was significantly earlier when 

compared to Ropivacaine alone Group. The mean 

time to achieve complete motor block in DX 

Group was 18.66 ± 1.51 min, followed by 20.03 ± 

2.22 min in CD Group followed by 26.88 ± 4.43 

min in CL Group. The difference was highly 

significant across the groups as indicated by p 

value < 0.05. Duration of motor block was 

maximum in group DX followed by group CD and 

group CL. The difference was significant across 

the groups. Duration of analgesia was maximum 

in DX Group i.e. 701.5 ± 35 min, followed by CD 

Group 472.7 ± 28.67 min, followed by CL Group 

410.56 ± 25.4 min, difference was significant 

across the groups. 

Patient 
Characteristics

Group CL Group CD Group DX P-value

Age (years) 42.10±15.12 43.86±14.20 42.40±13.14 NS
p=1.00

Gender 
(male/female)

18/12 17/13 17/13 NS
p=0.95

ASA(I/II) 22/8 23/7 23/7 NSp=0.94

Weight 
(kilograms)

52.46±9.31 51.03±8.39 53.33±8.21 NS
p=0.60

Duration of 
surgery(min)

69.40±10.87 71.33±12.43 70.83±13.67 NSp=0.97

Table 1: Demographic Data

NS – not significant
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Type of surgery Group CL Group CD Group DX P value

Debridement and 
primary suturing

4 (13.3%) 3 (10%) 5 (16.7%)

F = 2.51
NSp=0.99

Nailing SOS plating 5 (16.7%) 6 (20%) 4 (13.3%)

Percutaneous K Wire 
Fixation in Colles# 

6 (20%) 8 (26.7%) 7 (23.3%)

OR & Plate 
Osteosynthesis (ORPS)

7 (23.3%) 5 (16.7%) 6 (20%)

OR and IF (ORIF) 5 (16.7%) 4 (13.3%) 3 (10%)

Implant Removal (IR) 3 (10%) 4 (13.3%) 5 (16.7%)

Total 30 (100%) 30 (100%) 30 (100%)

Table 2: Distribution of Patients According to Type of Surgery

NS – not significant

Parameters Group CL Group CD Group DX

Onset of sensory block (min) 3.93±0.98 3.1±0.54 2.5±0.73

Onset of motor block 11.06±2.53 8.30±4.86 6.56±0.971

Complete sensory block (min) 20.73±3.34 16.70±2.0 14.06±1.25

Complete motor block (min) 26.83±3.25 20.30±2.21 18.66±1.51

Duration of motor block (min) 349.43±39.99 408.86±42.63 559.7±18.69

Duration of analgesia VAS > 4 410.56±25.4 472.7±28.67 701.5±35

Table 3: Onset of Sensory and Motor Block, Duration of Motor Block, Duration of Analgesia

NS – not significant, * significant

p-value comparison Group CL and CD Group CL and DX Group CD and DX

Onset of sensory block *
0.0001 *

0.0001
*

0.01

Onset of motor block *0.008 *0.0001 NS0.063

Complete sensory block *
0.0001 *

0.0001
*

0.001

Complete motor block *0.0001 *0.0001
*0.03

Duration of sensory block *
0.0001 *0.0001

*
0.0001

Duration of analgesia (VAS >4) *0.0001 *
0.0001

*0.0001
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In figure 1, we can see a statistically significant 

fall in pulse rate in group DX and group CD from 

10 min till 90 min intra-operatively and from 2 hrs 

to 4 hrs post operatively as compared to Group 

CL. But Group CD and Group DX were 

comparable with each other in this regard. In 

Graph 2, it is evident that 10 min after giving the 

block till 240 min there was a significant fall in 

mean MAP in Group DX and Group CD as 

compared to Group CL. The respiratory rate was 

comparable among the groups throughout the 

study period. Figure 3 shows that patients 

belonging to Group DX were having significantly 

more sedation compared to patients in CD Group 

from 15 min till 240 min after giving the block. 

Table 4 shows, technique related complications, 

two patients in group CL, 1 patient in DX groups, 

while 1 in CD group had pneumothorax. Horner's 

syndrome was observed in 1 patient in CD group 

and 1 patient in CL group and 2 patients in DX 

group. Haematoma was not observed in any of the 

groups. Pneumothorax and Horner's syndrome 

were observed in all the three groups, the 

difference was statistically insignificant.
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Fig. 1: Mean Pulse Rate at Different Time Points in the Three Groups
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Fig. 2: Mean Arterial Pressure at Different Time Points in the Three Groups

Fig. 3: Distribution of Patients According to Ramsay Sedation Score at Different Time 
Points during the Study Period
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Discussion: 

Regional nerve blocks along with local 

anaesthetics provide good operative conditions 

with complete muscle relaxation for upper limb 

surgeries. Supraclavicular block is performed at 

the distal trunk and proximal divisions and hence 

provides rapid onset, predictable and dense 

anaesthesia along with high success rate which 

makes it ideal for surgeries of the upper limb [2, 

3]. Many local anaesthetics have been used for 

brachial plexus block but all are associated with 

drawbacks such as short duration of action and 

toxicity. Ropivacaine is also a long acting local 

anaesthetic and has higher threshold for 
 cardiotoxicity and CNS toxicity [11].The minimal 

effective concentration of Ropivacaine was found 

to be 0.5%, and the benefit of increasing its 

concentration to 0.75% or 1% did not have 

significant difference in the onset of sensory and 

motor block or prolonged duration of analgesia 

[12]. Liao et al. [13] found that 30 ml of 0.5% 

Ropivacaine was adequate volume required for 

US-guided retrograde infraclavicular brachial 

plexus block. In the present study 30 ml of 0.5% 

Ropivacaine was used based on the previous 

evidence regarding optimal dose of the drug that 

are reportedly safe to use [14,15].

 The major disadvantage of using local anaesthetic 

alone is that it does not prolong the duration of 
 post operative analgesia [5]. The search for ideal 

adjuvant to local anaesthetics to prolong the 

duration of analgesia lead us to compare and 

evaluate Dexmedetomedine and Clonidine added 

as an adjuvant to Ropivacaine. 

Clonidine is a centrally acting selective partial 

alpha 2 -adrenergic agonist which has been found 

to extend the duration of nerve block when added 
 as an adjuvant to local anaesthetics. A plethora of 

studies have confirmed the efficacy of clonidine 

as a local anaesthetic adjuvant in peripheral nerve 
 blocks [16]. About 0.5 μg /kg was the minimum 

effective dose required to prolong the duration of 

analgesia [17]. Most studies used between 100-

150 µg, with doses up to 150 µg have significant 

analgesic effect and minimum side effects [18]. 

Taking into consideration the outcomes of 

previous studies 150 μg dose of Clonidine was 

taken in our study. 

Dexmedetomidine is a newer α-2-adrenoreceptor 

agonist currently in focus for its sedative, 
 anxiolytic and analgesic properties. It showed that 

Dexmedetomedine enhances duration of 

bupivacaine anaesthesia and analgesia of sciatic 

Table 4: Complications Related to Supraclavicular Block

Complications Group CL Group CD Group DX p-value

Pneumothorax 2(6.66%) 1(3.33%) 1(3.33%)

ꭓ2 = 2.57, 
NSp=0.27

Horner's syndrome 1(3.33%) 1(3.33%) 2(6.66%)

Vascular injury 0 0 0

Total 30(100%) 30(100%) 30(100%)
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nerve block without any damage to the nerve [19]. 

Dexmedetomedine 2μg/kg was found to have fast 

onset of sensory and motor block with good post 

operative analgesia [20, 21]. Joseph et al. found 

that a dose of 100 μg provided prolonged duration 

of analgesia as compared to 30 μg and 50 μg, 

without much significant side effects [22]. Hence 

in our study, 100 μg dose of Dexmedetomedine 

was taken. 

For a drug, it is to be produced intended clinical 

effects; it must be firstly reached to its target site of 

action in the body with an effective concentration.

Ghoshmaulik et al. [23] and Bedi et al. [24] found 

that perineurally injected clonidine prolonged the 

duration of action of the block as compared to 

subcutaneously injected clonidine. Kathuria et al. 

[25] concluded that Dexmedetomedine given 

perineurally has faster onset and prolonged 

duration of analgesia as compared to intravenous 

administration. Hence, we chose to give the 

adjuvant through this route. None of the blocks 

failed as all the blocks were performed by an 

experienced anaesthetist with a minimum of 3 

years experience in performing blocks with nerve 

locator [26].

Gopal et al. [27] found that the onset of sensory 

block was 3.58 ± 0.61 min in Dexmedetomedine 

group, 6.88 ± 0.59 min in Clonidine group and 

9.95 ± 2.8 min in Levobupivacaine group. Similar 

results were obtained by Ammar et al. [28] who 

found statistically significant shorter time to onset 

of sensory block in Dexmedetomedine group as 

compared to plain bupivacaine in infraclavicular 

block. In our study, we found similar results were 

in Group DX the onset of sensory block was 

fastest followed by Group CD and followed by 

Group CL. Dixit et al. [29] found that the onset of 

complete sensory block was significantly faster in 

group Dexmedetomedine group compared to 

group Levobupivacaine alone. Karthik et al. [30] 

found that the onset of complete sensory block 

was faster in Dexmedetomedine group as 

compared to clonidine group. Our results were 

comparable to the results of their study.

Swami et al. [31] and Palsule et al. [32] found that 

the onset of motor block was faster in 

Dexmedetomedine group and Clonidine group as 

compared to bupivacaine alone group. We also 

found that the onset of motor block was faster in 

group DX and group CD followed by group CL. 

Tandon et al. [33] found that onset of complete 

motor block was rapid in Dexmedetomedine 

group as compared to Clonidine and Lignocaine 

alone group. 

Kirubahar et al. [34] in their study concluded that 

onset of complete motor block was significantly 

faster in Dexmedetomedine group as compared to 

clonidine group. Our result was in concordance 

with their study. Chaudhary et al. [35] in their 

study found that duration of motor block was 

maximum with Dexmedetomedine group 

followed by clonidine group followed by 

bupivacaine alone group. We found similar results 

in our study.

Meena et al. [36] observed that the pulse rate and 

systolic and diastolic pressure were significantly 

decreased in the BD (Bupivacaine + 

Dexmedetomedine) group after 15 minutes when 

compared to (BS) group. We found that there was a 

significant fall in MAP and pulse rate in 

Dexmedetomedine and Clonidine groups 10 min 

after the injection as compared to Ropivacaine 

alone group. Though there was a significant fall in 

MAP and pulse rate but no patient had MAP 
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< 60 mm Hg and the pulse rate did not fall below 

60 bpm. So, we can label the patients' haemo-

dynamically stable. More et al. [37] used these 

two drugs in block and found that the respiratory 

rate was comparable among the groups throughout 

the study period which was similar to the findings 
 

of our study.

Palsule et al. [32] and Karthik et al. [30] observed 

that Dexmedetomedine lead to arousal sedative 

effect. In our study, from 15 min till 240 min after 

the block, patients belonging to Group DX were 

having significantly more sedation compared to 

patients in CD Group but none of the patients had 

sedation score more than 4 and was easily arousal.

Tripathi et al. [38], Tandon et al. [33] and 

Chaudhary et al. [35] who did a comparative study 

of Clonidine and Dexmedetomedine as an 

adjuvant to Bupivacaine found that the duration of 

analgesia was significantly prolonged in group 

Dexmedetomedine and group Clonidine as 

compared to local anaesthetic alone while among 

the two groups Dexmedetomedine had 

significantly longer duration of analgesia 

compared to Clonidine group. In our study also 

duration of analgesia was significantly prolonged 

in Dexmedetomedine group followed by clonidine 

group followed by Ropivacaine alone group. 

The several suggested mechanism of action which 

explain the analgesic effect of these drugs are 

local vasoconstriction leading to a delay of the 

absorption of the local anaesthetic, [39] reduction 

in the peak amplitude of compound action 

potential and thus blockage of nerve conduction 

[40], suppression of release of proinflammatory 

mediator [41] an increase in anti-inflammatory 

cytokines through an α-2-adrenoceptor mediated 

mechanism [42].

Pneumothorax and Horner's syndrome which are 

supraclavicular approach related complications 

developed in few patients across the groups but no 

statistically significant difference was found 

among the three groups. These results were similar 

to results found by Das et al. [43]. In our patients, 

Pneumothorax was detected on x-ray in the post 

operative period which was minimum and did not 

require any specific treatment so we have not 

omitted these patients from our study. 

Pneumothorax is the commonest complication of 

when supraclavicular approach for brachial plexus 

block is used compared to other approaches [44]. 

The prevalence of supraclavicular block ranges 

from 0.5 to 6% and it diminishes with experience. 

The reason is the anatomical position of the apex 

which is just medial and posterior to the brachial 

plexus and behind the first rib [44].

From the above findings, it is suggested that 

Dexmedetomedine can be routinely used as an 

adjuvant to local anaesthetic for supraclavicular 

block. If injection Dexmedetomedine is not 

available, then injection Clonidine can be used as 

adjuvant to local anaesthetic.

Limitation of our study is that ultrasound 

guidance for the peripheral nerve location could 

have helped us to reduce the dosages and volumes 

of local anaesthetic and complications related to 

the supraclavicular block. Systemic absorption of 

the study drugs was not studied by giving either 

injection Clonidine and injection Dexmedeto-

medine intravenously in the Control Group.

Conclusion: 

To conclude, in our study we found that 

Dexmedetomedine and Clonidine when added to 

Ropivacaine for supraclavicular brachial plexus 

blocks shorten the onset times for sensory and 
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motor blocks and prolong the duration of motor 

block and duration of analgesia. Both Clonidine 

and Dexmedetomedine have the added advantage 

of conscious sedation, hemodynamic stability, 

and minimal side effects which makes them a 

potential adjuvant for nerve blocks. From our 

study we can say that Dexmedetomedine is a 

better alternate to clonidine as an adjuvant to local 

anaesthetic agent in supraclavicular brachial 

plexus blocks.
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