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There are many different approaches to ultrasound-guided supraclavicular brachial plexus block (US-SCBPB), and each
has a different success rate and complications. The most commonly performed US-SCBPB is the corner pocket approach
in which the needle is advanced very close to the subclavian artery and pleura. Therefore, it may be associated with a risk
of subclavian artery puncture or pneumothorax. We advanced the needle into the central part of the neural cluster after
penetrating the sheath of the brachial plexus in US-SCBPB. We refer to this new method as the “central cluster approach”
In this approach, the needle does not have to advance close to the subclavian artery or pleura. The aim of this study was
to evaluate the clinical outcomes of the central cluster approach in US-SCBPB.

Key Words: Brachial plexus block, Pneumothorax, Ultrasound.

A supraclavicular block can provide effective surgical an-
esthesia of the forearm and hand. However, there have always
been complications such as pneumothorax, vascular punctures,
local anesthetic toxicity due to unintended intravascular injec-
tion, Horner’s syndrome, recurrent laryngeal nerve blockade,
and phrenic nerve blockade [1,2]. After an initial period of pop-
ularity, the use of the supraclavicular block declined significantly
because of these complications [1,2].

Ultrasound has made the supraclavicular block popular again
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owing to improved block quality and fewer complications with
this method than with the nonultrasound-based supraclavicular
block [3]. Ultrasound imaging can help accurately localize the
brachial plexus, which is lateral and posterior to the subclavian
artery and above the first rib. It can also help guide needle ad-
vancement to the target nerves and show the spread of the local
anesthetic around the nerves in real time [4,5]. However, each
approach is associated with its own success rates and complica-
tions in ultrasound-guided supraclavicular brachial plexus block
(US-SCBPB) [1-2,4,6-9].

We tried a new approach in which the needle was advanced
into the center of the brachial plexus at the supraclavicular area
superolateral to the neural compartment. We named this meth-
od the “central cluster approach” We report the clinical outcome
of the central cluster approach of US-SCBPB in 51 patients.

Case Report

This study was approved by the ethical review board of our
hospital. Written, informed consent was obtained from all pa-
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Outcomes of the central cluster approach

tients. Fifty-one patients scheduled for forearm and hand sur-
gery were enrolled in the study. The patients were aged 18-80
years, and had an American Society of Anesthesiologists physi-
cal status of I to III. The exclusion criteria included a body mass
index greater than 35 kg/m’, infection at the injection site, exist-
ing neurologic disease, severe respiratory disease, coagulopathy,
or any other contraindication to brachial plexus block [5]. Data
were collected from January 2012 to March 2014.

Before the nerve blockade, all patients received standard
monitoring (e.g., noninvasive blood pressure, electrocardio-
gram, and pulse oximetry). Before the procedure, anxiolysis was
established with 1-2 mg of midazolam and 50 pg of intravenous
fentanyl.

The US-SCBPB was performed with the patient lying supine
and the head turned 30 degrees to the nonoperative side. A
linear high-frequency (6-13 MHz) ultrasound probe (SonoSite
M-Turbo; Sonosite, Bothell, WA, USA), which was covered
with a sterile dressing, was placed in the supraclavicular fossa
in the coronal-oblique plane parallel and immediately posterior
to the clavicle (Fig. 1A). The brachial plexus was identified as a
compact group of nerves lateral and posterior to the subclavian
artery and above the first rib and pleura.

After sterilizing the skin and applying a local anesthetic (2-3
ml of 1% lidocaine), a 22-gauge 50 mm insulated block needle
(Stimuplex A; B.Braun, Melsungen, Germany) was inserted
through the skin at the lateral end of the probe and advanced
along its axis in the same plane as the ultrasound beam (i.e.,
the in-plane approach). We evaluated the pulsation of the su-
praclavicular artery by color Doppler (Fig. 1B). The needle was
advanced until it penetrated the brachial plexus sheath, and the
needle tip was positioned in the center of the sheath compart-
ment among the nerves. All blocks were performed by one ex-
pert staff anesthesiologist.

VOL. 68, NO. 6, DECEMBER 2015

The needle tip was always visualized before the local anes-
thetic injection. Once the needle position was satisfactory and
after confirming negative aspiration, the local anesthetic was
injected in 3 ml increments after intermittent negative aspiration
for 3-5 min using direct ultrasound visualization of the local
anesthetic spread. This ensured the expansion of the brachial
plexus sheath (Fig. 1C). The total volume of the local anesthetic
mixture was 30 ml (10 ml of 1.5% lidocaine mixed with 20 ml of
0.5% ropivacaine and 1 : 200,000 epinephrine).

Patients were closely monitored in the perioperative period
for any symptoms or signs of respiratory difficulty. An alcohol
swab was used to evaluate the sensory nerve block. An indepen-
dent resident checked the motor block every 5 min for 30 min
in each nerve location.

The subsequent needle advancement was preceded by a
needle withdrawal of at least 10 mm. We recorded the block
onset time, which was defined as the time between the end of
the injection and development of the complete block of the four
nerves. A successful block was defined as complete sensory and
motor block in all regions, as assessed within 30 min of the local
anesthetic injection. If the block was considered unsuccessful in
a single nerve territory, it was supplemented distally in the arm
or forearm with an ultrasound-guided peripheral nerve block.
If there were extensive areas of preserved sensation beyond a
single nerve territory, a general anesthetic was scheduled to be
administered at the discretion of the attending anesthesiologist.
Intraoperative anxiolysis was achieved with 1-3 mg midazolam
and 50 pg intravenous fentanyl.

Table 1 presents the patient demographic characteristics and
perioperative data. Three patients complained of paresthesia
during the procedure, which soon disappeared when the needle
was withdrawn slightly. Four patients complained of tourniquet
pain because of a prolonged operation, but the pain subsided
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Fig. 1. (A) The patient positioning and transducer location to obtain the short axis view of the neurovascular structures at the supraclavicular fossa. (B)
Ultrasound image of the supraclavicular brachial plexus, which appears as a compact group of nerves (arrows) lateral and posterior to the subclavian
artery (red) and above the first rib. (C) Ultrasound image of the brachial plexus after the injection of the local anesthetic. The block needle (arrows)
is inserted in a superolateral direction until reaching the central part of the cluster of the brachial plexus. The brachial plexus sheath compartment is
expanded after the local anesthetic injection. BP: brachial plexus, rib 1: first rib, SA: subclavian artery.
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Table 1. Patient Demographic Characteristics and Perioperative Data

Variable N =51
Age (yr) 60+ 18
Sex, M/F (n) 27124
Height (cm) 162.3+8.3
Weight (kg) 60.4+9.4
ASA physical status (I/II/IIT) (n) 17/30/4
Duration of surgery (min) 732+289
Surgery of hand/wrist/forearm/elbow (n) 12/15/13/11
Duration of tourniquet (min) 61.4 +20.7
Procedure time (min) 4.70 £ 1.25
Block onset time (min) 17.85 +10.9

Leeetal.

Table 2. Block Outcome and Complications of the Central Cluster
Approach with Ultrasound-guided Supraclavicular Brachial Plexus block

Complications N =51
Unplanned general anesthesia 0 (0%)
Local anesthetic supplementation 4(7.8%)
Successful surgical anesthesia after one attempt 47 (92.2%)
Pneumothorax 0 (0%)
Vascular puncture 0 (0%)
Local anesthetic toxicity 0 (0%)
Horner’s syndrome 1(1.9%)
Hoarseness 2 (3.9%)
Symptomatic diaphragmatic paresis 1(1.9%)
Neurological deficits (during 6 weeks of follow up) 0 (0%)

The values are presented as the mean number of patients + the standard
deviation. The procedure time is the sum of the imaging and needling
times. The block onset time is the time between the end of the injection
and the development of the complete block of the four nerves. ASA:
American Society of Anesthesiologists.

quickly with fentanyl and intravenous midazolam. The number
of needle passes was less than three in each patient, but we did
not record the number of needle passes in every patient.

Table 2 documents the block outcomes and the complications
of US-SCBPB. Symptoms of Horner’s syndrome (one patient)
and hoarseness (two patients) resolved 1-2 h after the nerve
block. Symptomatic diaphragmatic paresis was confirmed in one
patient by portable chest radiography; however, this outcome
was not accompanied by pneumothorax, and mild shortness of
breath resolved 1-2 h after the nerve block. Complete recovery
of sensory and motor function was confirmed in all patients. No
neurologic complications were reported during 6 weeks of fol-
low up.

Discussion

When using the central cluster approach, subclavian artery
puncture or pneumothorax did not develop in any of the 51 pa-
tients. We advanced the needle tip to the supero-lateral part of
the grapes of the brachial plexus, and penetrated more deeply to
the center of the grapes. We named this procedure the “central
cluster approach”

The first advantage of this approach is that the subclavian
artery and pleura are away from the needle tip anatomically. The
targets of the supraclavicular block are the trunks or divisions of
the brachial plexus, which are anatomically near the subclavian
artery and pleura [10]. Therefore, the incidence of pneumotho-
rax and subclavian artery puncture are of concern, even though
they are theoretically less likely under ultrasound guidance, and
their incidence varies, depending on the method of approach
[10].

The corner pocket approach is a well-utilized method in US-
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The values are presented as the number of patients (%).

SCBPB. The target for the needle tip placement is the corner
bordered by the subclavian artery medially and the first rib and
pleura inferiorly [2,6,11]. The local anesthetic is deposited at this
point; therefore, the divisions of the brachial plexus float superi-
orly [2]. Many authors suggest that this approach can achieve a
dense and complete block of the entire upper extremity within
minutes, and for this reason, it is often preferred [2,6,7,11].
However, it also has a risk of subclavian artery puncture and
pneumothorax because the block needle needs to be advanced
very close to the subclavian artery and pleura [1]. In our insti-
tute’s clinical experience, it is easier to handle the needle in the
central cluster approach than in the corner pocket approach.

The second advantage of the central cluster approach is that
the chance of circumferential or symmetrical spreading of lo-
cal anesthetic is increased. In the traditional cluster approach,
the needle tip is positioned just within the sheath compartment
among the nerves [1,7]. The successful surgical anesthetic rate
of this approach can be less than that of the corner pocket ap-
proach because of the increased chance of lopsided spreading
of the local anesthetic at the injection point [7]. In contrast, the
central cluster approach is a modification of the established clus-
ter approach in that the needle is deeply positioned at the center
of the neural cluster in the ultrasound image; therefore, local an-
esthetics can spread from the center to the periphery within the
sheath (Fig. 2). In our study, the success rate was 92.2% (n = 47).
Lopsided spreading of the local anesthetics at the injection point
developed in only four (7.8%) patients.

One concern with the central cluster approach is the possibil-
ity of intraneural injection because the advance of the needle
tip is more than a simple penetration of the plexus sheath. More
than 50% of the brachial plexus in the supraclavicular region is
composed of fat and connective tissue in the sheath [9,12]. We
believe that the local anesthetic is deposited in these connec-
tive tissues, and not in the fascicles (which are visible as distinct
round to oval hypoechoic nodules within the sheath) [9,13].
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Fig. 2. Schematic diagram of the sono-

Nerve fascicles may escape direct injury from a block needle
because the perineurium may be a more critical barrier of the
fascicle than the epineurium, which is generally assumed to be
the outermost border of the nerve within the sheath [9,13]. In
our study, no patient withdrew their arm suddenly or commu-
nicated having severe pain during the procedure. No patient had
paresthesia or neurologic injury during the 6-week follow-up
period.

This was a preliminary study on the new approach. However,
it did not have a control group. Therefore, we cannot definitely
insist that the central cluster approach is superior to the existing
corner pocket approach or cluster approach. Our study had an
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In conclusion, we performed the central cluster approach at
the supraclavicular level. We advanced the needle into the center
of the brachial plexus in 51 patients, and described the success
rate and complications of this new method.
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