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Objective Ultrasound-guided supraclavicular brachial plexus block is a popular 
anesthetic technique for upper limb surgeries. Assessing the success sensory and 
motor block using conventional methods is time consuming and also it needs patient 
co-operation. In the present study, objective method like increase in perfusion index is 
used to predict the success of ultrasound-guided supraclavicular block.
Materials and Methods  This prospective trial consists of total 95 patients undergo-
ing elective upper limb procedures. All patients received ultrasound-guided supracla-
vicular block using 0.5% bupivacaine 20 mL. Sensory and motor blocks were evaluated 
every 5 minutes followed by pinprick testing and ability to flex the elbow and the hand 
against gravity, respectively. The perfusion index was measured using pulse oxime-
try applied on the index finger and recorded at baseline and 10, 20, and 30 minutes 
interval after local anesthetic injection in both the blocked limb and the contralateral 
unblocked limb using two separate pulse oximeters.
Results Perfusion index increased in blocked arm after 5 minutes compared with 
unblocked arm and also to its baseline value. Both perfusion index and perfusion index 
ratio in blocked arm were found statistically significant.
Conclusion To evaluate the success of supraclavicular block, perfusion index can be 
considered as a useful tool.
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Introduction

Ultrasound-guided supraclavicular nerve block is a popu-
lar approach for anesthesia for upper limb surgeries. The 
success of peripheral nerve blocks is usually evaluated by 
assessment of sensory and motor function; however, this 
method is subjective, time consuming, and depends on 
patient co-operation.1 Various objective methods for eval-
uation of block success have been developed.2-4 Objective 
methods for block assessment depend on the evaluation of 
the sympathetic block and consequent physiological changes, 

such as vasodilation and changes in blood flow2,3 and skin  
temperature.4 However, most of the objective methods 
are either time consuming or dependent on sophisticated 
equipment.

The perfusion index (PI) is a numerical value for the ratio 
between pulsatile and nonpulsatile blood flow measured 
by a pulse oximeter. PI which is automatically calculated 
by pulse oximetry and provides an indication of peripheral 
perfusion at the sensor site (finger) has been shown to be a 
useful method to evaluate axillary or sciatic block in patients 
scheduled for limb surgery.5,6
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There are limited studies available to show increase in PI 
as a tool for evaluation of peripheral block success.7 Hence, an 
attempt was made through this study to evaluate the increase 
in PI and PI ratio as predictors of successful supraclavicular 
nerve block in comparison to neurological assessment.

Materials and Methods
This prospective observational study was undertaken in 
a tertiary care center, after approval from institutional 
research and ethics committee. Following a detailed preanes-
thetic checkup, informed written consent was obtained from 
patients with following inclusion criteria; American Society 
of Anesthesiologists (ASA) physical status I or II, age 18 to 
60 years of either gender, elective surgical procedures on the 
upper limb.

Patients with ASA physical status III and IV with history 
of significant neurological, psychiatric and neuromuscular, 
alcoholism, drug abuse, on adrenergic receptor agonist or 
antagonist therapy, with known hypersensitivity to local 
anesthetic drugs, bleeding disorders, uncontrolled diabetes 
mellitus, and pregnant women were excluded.

All 95 patients were advised to remain nil per oral for 
8 hours. Before performing the procedure 18-gauze venous 
cannula was secured in opposite hand and routine monitors 
like pulse oximetry, noninvasive blood pressure, electrocar-
diogram were attached, and baseline readings were noted. 
Injection midazolam, intravenous (IV) 1 mg was given to all 
patients.

The procedure was done by same anesthesiologist to over-
come various access approaches, patient position, technique 
and individual expertise. Procedure was done in supine posi-
tion with arms adducted. Ultrasound-guided supraclavicular 
brachial plexus block was performed under all aseptic pre-
cautions with 22-gauge echogenic needle using linear probe 
8 to 12 Hz of ultrasound machine (MINDRAY M7). Patients 
received 20 mL 0.5% bupivacaine after negative aspiration for 
blood/air.

The limb was evaluated for block success every 5 minutes. 
for the sensory block and motor block. Sensory function 
was assessed using pinprick in the dermatomal areas sup-
plied by the four main nerves (median nerve, radial nerve, 
ulnar nerve, and musculocutaneous nerve). Motor block was 

assessed by the ability to flex the elbow and the hand against 
gravity. The supraclavicular block was considered successful 
with regard to neurological examination if brachial plexus 
dermatomes (C5–T1) were completely blocked.

Patient’s hemodynamic variables like heart rate (HR), 
systolic blood pressure, diastolic blood pressure, and oxy-
gen saturation (SPO2) were monitored every 5 minutes. HR 
of less than 60 considered as bradycardia and treated with 
atropine 0.6 mg IV Blood pressure of less than 20% of baseline 
considered as hypotension and treated with mephentermine 
6 mg IV bolus along with IV fluids.

PI was measured using pulse oximetry applied on the 
index finger. The PI was recorded at baseline and at 0, 5, 10, 
20, and 30 minutes after local anesthetic injection in both the 
blocked limb and the contralateral unblocked limb using two 
separate pulse oximeters. PI ratio, i.e., PI at 10 minutes to PI at 
baseline was also calculated.

Statistical Analysis
Sample size calculated was 84, from a study of 
Kingslin,7 assuming 95% confidence interval, the power of 
study of 80% and α of 0.05. On anticipating 10% dropout, 
95 patients were included in our trial.

All data were analyzed with SPSS version 21.0 software 
(IBM Corp. released 2015. IBM SPSS Statistics for Windows, 
Version 23.0; Armonk, New York, United States). Continuous 
variables were presented as mean and standard deviation. 
Student “t” test was used as a text of significance to see the 
association considering p-value <0.05 was considered as 
significant.

Results
In total, 95 patients were included in the study. Demographic 
and hemodynamic characteristics were presented in 
►Table 1. Baseline PI is comparable (p >0.05) in both blocked 
and unblocked arm (►Table 2). After 5 minutes of local anes-
thetic injection PI increased in blocked arm compared with 
baseline value. PI is statistically significant in blocked arm 
at 5 minutes of local anesthetic application compared with 
unblocked arm. There were highly significant association in 
PI values among blocked and unblocked arm (p <0.001) at 10, 
20, and 30 minutes interval. PI ratio (at 10 minutes and at 
baseline) was found to be highly significant (p <0.001) among 
blocked arm compared with unblocked arm.

Discussion
Various objective methods have been investigated in the liter-
ature like resistance index, thermographic temperature mea-
surement, skin temperature, finger photo-plethysmography, 
noninvasive blood hemoglobin assessment, and the variabil-
ity index.8-11

The PI was previously investigated for evaluation of differ-
ent conditions of vasodilation, such as induction of anesthe-
sia,12 epidural block,13 stellate ganglion block,14 and successful 
thoracic sympathectomy.15 PI use was previously reported in 
few studies to know the success of infraclavicular brachial 

Table  1  Demographic characteristics

Characteristics Values (Mean ± SD)

Age (years) 39.28 ± 12.34

Weight (kg) 61.80 ± 8.54

Height (cm) 163.30 ± 10.04

Gender (M/F) 54/41

Hemoglobin (g%) 10.78 ± 1.02

Mean heart rate (beats/min) 61 ± 17.06

Mean systolic blood pressure 
(mm Hg)

102 ± 19.97

Mean diastolic blood pressure 
(mm Hg)

54 ± 17.59
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plexus block,7 axillary brachial plexus block,6 interscalene 
brachial plexus block,15 and sciatic nerve block.6

Vasodilation takes place after a successful supraclavicular 
brachial plexus block.3 Relative increase in pulsatile flow was 
found in vasodilation after a successful supraclavicular bra-
chial plexus block thereby leading to increase in PI, as PI is a 
ratio of pulsatile and nonpulsatile components of peripheral 
blood flow. The PI can therefore be considered as an objective 
measure for peripheral perfusion that can predict peripheral 
block success.13

In present study PI increased after 5 minutes in blocked 
arm compared with unblocked arm, which was found to be 
significant (p <0.05). PI was also increased compared with 
baseline value in blocked arm. These results were compara-
ble in a study conducted by Sebastiani et al,16 where PI ratio 
10 minutes to baseline was found to be significant. Another 
study conducted by Abdelnasser et al,17 revealed that PI was 
higher in blocked arm at all time points and PI ratio was also 
found to be higher compared with unblocked limb. Both PI 
and PI ratio, at 10 minutes after injection, showed a sensitiv-
ity and specificity of 100% for block success. They concluded 
that PI is a useful tool for the evaluation of successful supra-
clavicular brachial plexus block. PI ratio in our study was 3.70 
± 1.07, whereas in Abdelnasser et al,17 mean PI ratio was 2.5 ± 
0.4, the changes in values might be because of the difference 
in local anesthetic volume and drug use.

The PI is characterized by being simple, rapid and user 
friendly compared with other objective methods for evalua-
tion of block success. Early and accurate detection of periph-
eral block success would enable rapid corrective action either 
by block supplementation or by switching to general anes-
thesia, this would save the operating room time and improve 
patient satisfaction. Objective methods of block success 
would also avoid excessive patient pinpricking and allow 
block evaluation in sedated and anaesthetized patients.

Conclusion
PI can be used as a reliable indicator for assessing the suc-
cess of ultrasound-guided supraclavicular block. But this 
needs to be confirmed by meta-analytical studies to reach a 
definitive cut-off value for different techniques (ultrasound 
vs. nerve stimulator) and drugs (bupivacaine and lidocaine 
vs. ropivacaine).
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