Interscalene Block
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Interscalene block was first described in 1970 by Alon Winnie. The
interscalene approach to the brachial plexus makes it possible to
reliably anesthetize the shoulder as well as the remainder of the
upper extremity. Whereas the first description of the interscalene
brachial plexus block was by paresthesia technique, the block is
equally well suited to nerve stimulator technique. Both techniques
are covered in detail below, including helpful clinical tips to
increase success rates while minimizing complications. Side
effects and complications of interscalene block include phrenic
nerve paresis, neuropraxia, Horner's syndrome, hoarseness,
cough, and bronchospasm. These side effects and complications
are based upon the anatomy of the brachial plexus at this level.
Physiological implications and management of these side
effects/complications are presented. Careful attention to tech-
nique, anatomy, and insistence on an alert or minimally sedated
patient are critical to successful practice.
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he interscalene approach to the brachial plexus was first

described just 30 years ago, in 1970, by Alon Winnie.'
During these 3 decades since the initial publication of the
technique, interscalene block has rapidly and surely estab-
lished itself as one of the most popular, reliable, and applicable
regional anesthetic techniques in use today. The interscalene
technique for brachial plexus blockade is distinguished by the
fact that it is the only technique that can provide adequate
anesthesia or analgesia of the shoulder as well as the rest of the
upper extremity. The neurologically central anatomical loca-
tion (the level of the nerve roots) combined with the relative
compact configuration of the brachial plexus at this level is
unique. For this reason, it is the one technique in which a
single injection following either a single paresthesia or electri-
cal nerve stimulator location of the plexus has been associated
with success rates approaching one hundred percent.

Each of these two techniques, interscalene block by (1)
paresthesia or by (2) nerve stimulation will be presented below.
Each technique will be described in detail with an accent on
practical tips that the author finds useful in his everyday
practice.

Interscalene Brachial Plexus Anatomy

The brachial plexus arises from the C-5 to T-1 nerve roots. This
is the level at which interscalene block is performed, the nerve
roots. For this reason, interscalene block has the characteristics
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of an axial or central block, similar to one-sided epidural
anesthesia. The resulting block has a characteristic dermato-
mal pattern of sensory and motor denervation. Any spared
segments are usually in the distribution of a single nerve root
(eg, with low volume injection, all or part of C-4 may be
spared). This is very different than the pattern observed after
axillary blockade of the brachial plexus.

The plexus at the level of interscalene block is also distin-
guished by the fact that only at this leve] is the brachial plexus
simply a neural plexus. Distal to this point, the plexus picks up
the subclavian artery and more distally the axillary artery to
become a neurovascular plexus.

The entire brachial plexus is surrounded by a fascial sheath
that envelops the plexus. This results in a tubular, somewhat
closed anatomical compartment. What this means in practice
is that a single injection of adequate volume into the plexus at
any point along the tubular plexus can be expected to result in
complete blockade of the nerve roots or nerves in the over-
whelming majority of cases. This concept was first introduced
by Winnie.! Because this brachial plexus sheath is derived
anatomically from the muscular fascia of the anterior and
middle scalene muscles, the groove between these muscles
serves as the reliable, palpable landmark that gives the tech-
nique its name.

The tubular sheath directly communicates with the cervical
plexus of nerves. Injection into the interscalene groove at the
C-6 (cricoid level) typically results in anesthesia of the lower
cervical plexus as well. Interscalene brachial plexus block is
more correctly termed cervicobrachial plexus block. The nerve
roots C-4, C-3, and often C-2 are usually blocked with local
anesthetic injections of more than 20 mL.2

Distribution of Local Anesthetic Injection

Factors that affect the distribution of local anesthetic in the
brachial plexus are the point or points of injection followed by
the volume of injectate. Radiographic contrast labeled focal
anesthetic is distributed almost entirely above the clavicle after
interscalene block injection.> Digital pressure has a fleeting
influence on the anesthetic distribution, abating within 10
minutes (Fig 1).*

Lanz et al® (Fig 2) showed that the clinical pattern of sensory
and motor nerves includes the cervical and upper brachial
plexus with more reliability than the lower extent of the
plexus. Figure 3 schematically shows the typical distribution of
local anesthetic after interscalene block injection.

The volume of anesthetic injected is an important consider-
ation when performing brachial plexus block. Higher volumes
of local anesthetic result in brachial plexus anesthesia of more
rapid onset and better success.® An appropriate volume of
anesthetic is 40 to 50 mL.
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Fig 1. The radiographs show distribution of radiographic
contrast-labeled local anesthetic (30 mL) immediately after
interscalene injection (top) and 10 minutes after injection
(bottom). Note spread of local anesthetic to cervical plexus.

Paresthesia Technique for Interscalene Block

The original technique of brachial plexus block, as first
published by Winnie! in 1970, involved the use of a single
paresthesia. The paresthesia technique is still widely used and
is this author’s preference. 1t offers simplicity and certain
feedback that the needle tip is located in the plexus. Winnies
original description of the technique included the use of a 11,
inch (3.75 cm) needle. However, a 2.5 ¢m needle is sufficient
for all but very large or obese patients and its use may limit
potential complications.

When using the paresthesia technique, the patient provides
the only feedback indicating the location of the needles tip
within the brachial plexus sheath. Therefore, 1t 1s imperative
that the patient is clearly instructed to immediately report any
paresthesia in the shoulder, arm, or hand to the anesthesiolo-
gist. 1t is also very important that the patient receives little or
no sedation. An alert patient not only helps to ensure success
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Fig 2. Interscalene block success rates in providing sensory
and motor anesthesia of separate peripheral nerve distribu-
tions of the upper extremity. Abbreviations: cut, cutaneous;
Med, medial. (Reprinted with permission from Lanz E, Theiss
D, Jankovic D: The extent of blockade following various
techniques of brachial plexus block. Anesth Analg 62:55-58,
1983.5)

with this technique but also minimizes the potential for
complications.

Before inserting the needle, the patient is ideally positioned
supine with no pillow and the head on a flat surface.
Appropriate monitors including an audible indication of heart
rate (electrocardiogram [ECG] or pulse oximetry) should be in
place. The surface landmarks are then identified by palpation.
The posterior border of the sternocleidomastoid muscle is first
identified. This is not easily observed or felt in most patients
(Fig 4A) until the patient is requested to lift his head from the
bed (Fig 4B). The palpating fingers wili identify a groove
between the sternomastoid muscle and the anterior scalene
muscle. Inexperienced practitioners often mistake this false
groove for the interscalene groove. The latter is located by

Fig 3. Schematic distribution of local anesthetic is illustrated
after interscalene block. (From Urmey WF: New consider-
ations in brachial plexus anesthesia. Tech Reg Anesth Pain
Manage 1:185-93, 1997. Reprinted with permission.)

WILLIAM F. URMEY







