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ABSTRACT

BACKGROUND

Use of ultrasound for brachial plexus block has improved the precision of drug
deposition around the plexus and hence the quality of the block. But there has been
debate whether single point technique or double point technique is superior. Our
aim was to compare the two techniques for the onset, completeness and quality of
the block.

METHODS

A prospective observational study was designed. 140 patients were equally divided
into Group A and Group B containing 70 posted for elbow, forearm and wrist
surgery. A drug solution of 30 ml was prepared using Ropivacaine 0.75% 15ml +
Lignocaine 2% with adrenaline 10 ml + 5ml of normal saline. Group A received 30ml
of drug at the lower end of brachial plexus at 7 O’clock position. Group B received
15 ml of drug at site mentioned above and 15 ml was given at the upper part of
brachial plexus at 11 O’clock position. Parameters noted were time taken for giving
block, onset and completeness of sensory and motor block, encircle time, total
duration of block. Unpaired student t test used for comparing quantitative variables
and Chi-square test for qualitative variables. p < 0.05 was considered statistically
significant.

RESULTS

The time required for giving the block was more in Group B (198.57 +19.56 sec)
compared to Group A (151.53 £ 14.37 sec) but the encircle time in Group B (16 +
3.32 min) was lesser than Group A (19.01 £ 3.6 min). The time of onset and
completion of sensory and motor block for musculocutaneous, radial, ulnar and
median nerve was faster in Group B compared to Group A. Duration of block in
Group A was 367 £ 50.49 minutes, whereas in group B 388 + 49.98 minutes.

CONCLUSIONS

In ultrasound guided brachial plexus block, even though both techniques have
satisfactory results, double point technique is superior to single point technique in
terms of onset, completeness and duration of the block but in terms of simplicity in
technicality single point technique has the upper hand.
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BACKGROUND

Brachial plexus block is widely used for anaesthetising the
upper limb. The plexus can be blocked at different levels
using different approaches such as interscalene,
supraclavicular, infraclavicular and axillary approach.
Supraclavicular  approach is popular among the
anaesthesiologists for giving brachial plexus block for elbow
and forearm surgeries. In this approach the drug is deposited
at the brachial plexus trunk where almost the entire sensory,
motor and sympathetic innervation of the upper extremity is
carried in just three nerve structures in a small area giving
rise to a dense blockade. This approach carries complications
such as inadvertent puncture of subclavian vasculatures,
pneumothorax because of its proximity to subclavian
vasculatures and the pleural?. Various techniques and
instrument aids were introduced to reduce the complications.
One among them and popular one is the ultrasound guided
technique, which is practiced worldwide nowadays. The
introduction of the ultrasound in anaesthesia has
revolutionised the practice over the last few years. The
nerves at supraclavicular level are superficial and can be
easily located with high frequency linear probe (8-18mHz).
The nerve plexus appears as hypoechoic shadows
surrounded by hyperechoic rims, lateral to subclavian artery
which are placed above the first rib, classically described as
‘honeycomb’ appearance. The subclavian artery is
appreciated as a pulsating vessel above first rib. Usually the
ultrasound probe is placed transversely and needle
introduced by ‘in plane’ technique because it helps in
visualising entire length of the needle along with the tip. This
has improved the precision of drug deposition around nerve
plexus, thus improving the quality of block and reducing the
complications.2

Anaesthesiologists practice different techniques for
depositing the drug around the brachial plexus such as single
point, double point, multiple point injection technique.
Multiple point injection technique is most popular among
these. However multiple punctures during the conduct of the
block can increase the incidence of nerve injury as shown in
many studies.#6 This complication may be minimised by
reducing the number of pricks attempted while giving the
block. This can be an advantage with single point technique. A
very few studies have been conducted comparing these
techniques. Even though researchers have compared
between single point and two point injection technique and
shown good success rates with both the techniques, it is still
debatable which of the two above mentioned techniques are
superior.38910  There is no enough data in Indian
subpopulation on this topic.

We hypothesized that the single point injection technique
is equally effective as two point injection technique for
ultrasound guided supraclavicular brachial plexus block for
the incidence and completeness and efficiency of the block in
patients undergoing forearm surgeries.

METHODS

A prospective double blinded observational study was
designed after obtaining Institutional ethical committee
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clearance. All ASA physical status I, II patients belonging to
age group 18 to 65 years weighing more than 50 kg posted
for elbow, forearm, wrist and hand surgery were included in
the study. Patients with ASA physical status III, IV, skin
infection at the site of injection and hypersensitivity to the
drug were excluded from the study. Written informed
consent was taken from every patient. The study duration
was between June to December 2018.

140 patients were included in the study and they were
divided randomly into Group A and Group B containing 70
patients in each group. Sample size arrived by using the
formula-

1 Zi—wsz + L1-g\?

n=(+= (0 7)
( k) Ha — UB

With o =5%, Power =80%, pa=22,us=18,6=8,x=1

Premedication was given as per institutional protocol.
Patients were shifted to operation theatre and ECG, NIBP,
pulse oximeter were attached and IV fluid was started.
Patients were positioned supine. A drug solution of 30ml was
prepared using Inj. Ropivacaine 0.75% 15ml, Inj. Lignocaine
2% with adrenaline 10 ml and 5ml of normal saline. Under
aseptic precautions, using high frequency linear ultrasound
probe (6-13 MHz, sonosite), subclavian artery and brachial
plexus were visualized on the operative site. Brachial plexus
block was performed using ‘in plain technique’ with 50mm
‘echogenic needle’. In group A, 30ml of the drug solution was
given at the lower end of the brachial plexus above the first
rib just lateral to the lower part of the subclavian artery (7
O’clock position) as shown in figure 1. In group B, 15 ml of
the drug solution was given at the 7 O’ clock position as
mentioned above and 15 ml was given at the upper part of
the brachial plexus lateral to the subclavian artery (11
O’clock position) as shown in figure 2. After visualizing the
brachial plexus, the time taken for giving block was noted.
Patients were assessed for onset and completeness of block
for sensory and motor block every minute after giving block
by an independent observer who was blinded from the
technique which was followed.

Pain sensation checked with 23 G hypodermic needle
over the lateral aspect of the forearm (Musculocutaneous
nerve), volar aspect of thumb (Median nerve), lateral aspect
of the dorsum of the hand (Radial nerve) and volar aspect of
the fifth finger (Ulnar nerve). The onset of sensory blockade
was considered when there was a loss of sensation to
pinprick. Completion of the sensory block was considered
when there was a complete loss of sensation for touch.

The onset of motor blockade was considered when the
patient showed weakness in performing elbow flexion
(Musculocutaneous nerve), thumb abduction (Radial nerve),
thumb opposition (Median nerve) and thumb adduction
(Ulnar nerve). Completion of motor block considered when
the patient could not do above mentioned actions completely
on command.

Completeness of the block was considered when there
was a blockade of both sensory and motor functions. Encircle
time was calculated from the time after giving block until the
drug completely surrounds the brachial plexus when
visualized through ultrasound.
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The block was considered to be failure when even after
30 minutes after the deposition of the drug solution there
was no signs of sensory or motor block or patient complained
of pain during the surgery. If the patient complained of mild
discomfort, analgesia was provided with Inj. Fentanyl 2
ug/kg. The duration of the block was calculated from the time
the complete block achieved to the time when the patient
complained of pain during the post-operative period. The
patient was monitored for the pulse, blood pressure, oxygen
saturation and ECG throughout the procedure. Any
complications or side effects during the intraoperative and
postoperative period were noted.

Statistical Analysis

Statistical analysis was done using SPSS software. Unpaired
Student t test used for comparing quantitative variables and
the Chi-square test for qualitative variables. p < 0.05 was
considered statistically significant.

RESULTS

Both groups were comparable in terms of demographic data
such as age, sex and weight. (Table 1, 2)

Group A Group B p value
Age (in years) 39.91+10.48 39.54+10.88 0.84
Weight (in kgs) 68.66+8.3 68.69+8.65 0.98
Table 1. Demographic Data
Group A Group B
Male 36(51.4%) 37(52.8%)
Female 34(48.6%) 33(47.2%)
Table 2. Showing Number of Males and Females
Musculo- Median Radial Ulnar
cutaneous Nerve Nerve Nerve Nerve
a a a a
w ) w Q) w Q) w Q)
+ = TR H 2 H =
g s g § g § g %
= = = = = = = =
Loss of pain  Group 9.79+ 1137+ 12.6+ 12.9+
(onset of A 1.6 3 18 35 232 3 225 3
sensory  Group  7.47+ T 829+ § 88t ¢ 83+ 9
block) B 1.78 1.58 1.87 2.07
Loss of touch Group  13.67+ 15.66+ 17.04+ 17.57+
(Complete A 1.8 S 437 3 429 oS 425 S
sensory  Group  10.97+ T 1224+ 1318+ § 1269+ §
block) B 4.21 2.10 2.16 2.61
Motor Group 13.37+ 15.46+ 16.47+ 17.54+
weakness A 3.49 S 382 3 39 3 374 3
(Onsetof  Group  10.49+ T 1206+ ¥ 1291+ § 130+ §
motor block) B 2.02 232 2.95 3.74
Group 2041+ 21.7+ 23.08+
+
Complete p AR S 490 S 48 S 48 o
motor block Group — 16.02+ g 1719+ § 183+ § 1851+ §
B 3.41 3.29 3.62 3.62
Table 3. Time of sensory and motor block (in minutes)

The time required for giving the block was more in Group
B (198.57+19.56 seconds) compared to Group A (151.53
+14.37 seconds) which was clinically significant (p <0.01).
The encircle time in Group B (16+3.32 min) was lesser than
Group A (19.0143.6 min) which was also clinically significant
(p <0.01). The time of onset and completion of sensory and
motor block for musculocutaneous, radial, ulnar and median
nerve was faster in Group B compared to Group A and all
were clinically significant. (Table 3) The completeness of
block was achieved in 23.41+4.92 minutes in Group A and
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19.014£3.66 in Group B, showing faster achievement of
completeness of block in Group B, which was clinically
significant (p value <0.01).

The duration of the block in Group A was 367+50.49
minutes, whereas in Group B 388 * 49.98 minutes which was
clinically significant (p value 0.014). 3 patients in Group A
(4.3%) and 2 patients in Group B (2.9%) required
supplemental intravenous analgesia. No patient required
general anaesthesia. There were no side effects noted in both
groups.
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Figure 1. Ultrasound Image of Supraclavicular Area Showing Needle
Tip at ‘7 O’clock’ Position to Subclavian Artery

*SA - Subclavian Artery, BP - Brachial Plexus
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Figure 2. Ultrasound Image of Supraclavicular Area Showing Double
Point Technique. Needle Tip at ‘11 O’clock’ Position to Subclavian
Artery. Local Anaesthetic Solution Already Deposited Below the
Brachial Plexus at 7 O’clock Position

*SA - Subclavian Artery, BP - Brachial Plexus

DISCUSSION

We initiated the study by hypothesizing that ultrasound
guided supraclavicular brachial plexus block with the single
point technique is equally effective compared to the double
point technique. From the literature it is evident that multiple
pricks for giving brachial plexus block have led to higher
incidence of nerve injury.38910 This complication can be
avoided using ultrasound aid as well as by reducing the
number of pricks.1213 That is where the single point
technique as described in our study is beneficial. It reduces
the number of pricks and thereby reducing accidental prick to
the nerve plexus as well as to other tissues. This is the first
study conducted in the Indian subpopulation. This is also the

Page 778



Jemds.com

only study were Ropivacaine and Lignocaine combination
was used, wherein other studies they had used either
Lignocaine alone or in combination with Bupivacaine or
mepivacaine.3

Our study showed that good surgical anaesthesia was
attained with both the techniques. This was comparable with
other studies where ultrasound guided brachial plexus block
with the single injection was equally effective compared to
multiple injection techniques.39.1011 The time required for
giving block in the single point technique was less compared
to the double point technique because it is technically easy,
but the onset and completeness of anaesthesia were delayed
when compared with the double point technique. In the
double point technique, the drug encircled the brachial
plexus faster, which might have led to the faster onset and
completeness of the anaesthesia. So practically the advantage
of less procedural time in the single point technique is
negated by its slowness of onset and completion of the block.
Thus double point technique can be applicable to patients
where we are intending to have a faster onset of block even
though double point technique consumed more time during
the conduct of the block. The total duration of the block was
also more in double point technique compared to single point
technique, which has led to more duration of postoperative
analgesia.

CONCLUSIONS

In ultrasound guided brachial plexus block, even though both
techniques have satisfactory results, double point technique
is superior to the single point technique in terms of onset,
completeness and duration of the block, but in terms of
simplicity in technicality the single point technique has the
upper hand.
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