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Background: Brachial plexus injects are common procedures for pain management of the upper limb. Complications
from theses injections, however, can be severe leading to permanent neurological deficit. The purpose of
this technical report is to introduces a safe novel approach for brachial plexus injections.

Case

Presentation: A 45-year-old woman with type 2 complex region pain disorder underwent a novel brachial plexus injec-
tion. The patient was brought to the operating room where fluoroscopy was used to locate the T2 lamina.
A 17-gauge introducer needle was maneuvered through the interlaminar space and into the epidural
space. The stylet was removed and a Brevi Kath® (Epimed, Dallas, TX) was passed through the C7-T1
foramen into the brachial plexus region. Contrast was used to ensure proper placement and absence
of vascular pickup. The injection was then given, and the catheter withdrawn. The procedure was done
without complication and the patient had a 40% reduction in pain symptoms based on a visual analog

scale. She was cleared to restart physical therapy.

Conclusions:  This novel technique approaches the brachial plexus by gaining access to the thoracic epidural space and
following the spinal nerves through their respective foramen. The use of fluoroscopy and contrast ensures
correct placement of injection. A blunt catheter limits the risk of injury. This approach may benefit patients
who have failed standard technigues using local landmarks or those that are not ideal candidates due to
previous injury or pre-existing conditions.
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BACKGROUND

structures, however, must be considered to ensure ef-

Access to the brachial plexus is an important aspect
of pain management of the upper limb. Safe applica-
tion of injectable material to this area is essential
for controlling upper extremity sensation, whether
as a regional anesthesia technique during surgical
procedures, or as a treatment modality for persistent
pain symptoms (1-2). The surrounding anatomical

fective entrance into the perineural space. The brachial
plexus originates as the C5 through T1 spinal nerve
roots. These then form the ventral rami as they exit the
spinal foramen and join together to form the superior
(C5-C6), middle (C7), and inferior (C8-T1) trunks above
the clavicle. The trunks pass under the clavicle in close
proximity to each other before dividing distal to the
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clavicle and adjacent to the axillary artery into the
lateral (C5-C7), posterior (C5-T1), and median (C8-T1)
cords. Finally, the cords split into the terminal nerve
branches including the musculocutaneous (C5-C6),
median (C6-T1), ulnar (C8-T1), axillary (C5-C6), and
radial (C5-T1) nerves in the axilla (2-3). The brachial
plexus can be reached locally using several landmarks.
Use of landmarks, however, has been associated with
damage to surroundings (2).

Traditional approaches to the brachial plexus include
the interscalene, supraclavicular, infraclavicular (ante-
rior or retrograde), and axillary approaches. An isolated
superior trunk block can also be performed through the
supraclavicular fossa (2). Each approach accesses the
brachial plexus at a different branching level, leading
to anesthetic control of a different region between
the shoulder and the fingertips. These techniques,
however, become difficult in certain patient popula-
tions. Obesity may obscure local landmarks increasing
the risk of injury to the brachial plexus or surrounding
structures (4). Patients with pulmonary disease or poor
pulmonary reserve are not good candidates due to the
risk of pneumothorax (2). Furthermore, although the
use of ultrasound and nerve stimulation may improve
results and reduce complications, injuries to the nerve
or surrounding structures may still occur associated
with direct needle trauma (5-7). Posttraumatic injury
may also interfere with normal neurofeedback needed
for reliable stimulation monitoring as well as patient
response to injections.

Complications associated with the common brachial
plexus approaches are well known (8). These include
neuropraxia, axonotmesis, and neurotmesis as well as in-
jury to surrounding structures. The interscalene method
places the ipsilateral phrenic nerve at risk as well as
the vertebral artery. The supraclavicular approach risks
damage to the subclavian artery and pneumothorax.
Meanwhile, the infraclavicular approach jeopardizes
the axillary artery and vein (2). Furthermore, patients
with pain symptoms or recent trauma to the area may
be reluctant to undergo local needle injections in this
region, as this may lead to double crush syndrome (9-10).

The purpose of this article is to describe a novel
minimally invasive approach to brachial plexus injec-
tions. This technique follows the cervical epidural and
transforaminal space into the peripheral plexus region,
and results in excellent neural proximity while minimiz-
ing complications associated with a direct, localized ap-
proach. A case highlighting the utility of this technique
will be reviewed.
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CASE STUDY

J.S.is a 45-year-old woman who suffered a fall at work
resulting in significant trauma to her left shoulder. X-
rays confirmed the presence of a fracture to her humeral
head. The patient failed conservative treatment and was
scheduled for a total shoulder replacement. Prior to the
procedure, she was given a brachial plexus block for in-
traoperative and postsurgical pain control. Immediately
upon providing the anesthesia, the patient felt a sharp,
focal burning sensation that traveled distally through
her left upper extremity. Although the pain soon mol-
lified, the patient quickly developed intense and severe
burning dysesthesias during the postoperative period
consistent with complex regional pain disorder type 2,
also known as causalgia.

At this time the patient was referred to an inter-
ventional pain specialist. Electromyographic evidence
revealed lower brachial plexopathy. She underwent
a number of treatments, including medical manage-
ment and local injections, but failed to improve.
The patient was unable to attend physical therapy
or perform activities of daily living and therefore,
a targeted brachial plexus injection procedure was
indicated. We chose to perform a novel technique
utilizing a Brevi-Kath (EpiMed, Dallas, TX) under
fluoroscopic guidance.

TECHNIQUE

After obtaining consent, the patient was brought to
the operating room and transferred in the prone posi-
tion to a C-arm-compatible surgical table. Two pillows
were positioned under the patient’s chest providing
subclavicular support. The neck was flexed with support
provided to the forehead region. Intravenous anesthesia
was provided including 100 mg of midazolam and 100
pg of fentanyl. This provided pain control while allow-
ing the patient to respond to questioning if needed.
Sterile preparation was applied to the neck and upper
posterior torso region.

C-arm fluoroscopy was utilized to locate the superior
aspect of the T2 lamina on direct anteroposterior view
contralateral to the patient’s pain. We tilted caudally
until the interlaminar space was open and tried to
maximize the view of the T1-T2 interlaminar space. The
point of entry was marked and 1% lidocaine, without
epinephrine, was used for local anesthetic. We utilized
a 25-gauge, 3 ¥2-inch spinal needle to place lidocaine on
the tip of the lamina. An Epimed 17-gauge introducer
needle was then maneuvered under image-guidance to
the interlaminar space using an entry angle between
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45 to 50 degrees with the skin’s surface (Fig. 1). The
needle was placed just off the inferior lamina on the
side contralateral to the affected brachial plexus target.

The introducer needle was angled 20 to 30 degrees
from the midline so as to point towards the ipsilateral
C7-T1 foramen. Using a loss-of-resistance technique,
we progressed the needle from the midpoint of the
interlaminar space into the epidural space.

Following removal of the stylet, a Brevi Kath (Epimed,
Dallas, TX) was then passed through the introducer
needle and directed towards the C7-T1 foramen. This
foramen provided excellent access to the lower trunk.
A modest bend was placed at the end of the catheter
which allowed us to navigate into and through the
foramen into the brachial plexus region. The catheter
was advanced to approximately 3 cm outside of the
external foramen and into the inferior brachial plexus
region (Fig. 2).

One mL of iopamidol 200 was used as a contrast
medium to ensure correct placement of the needle as
well as absence of vascular pickup (Fig. 3). At this point a
solution with 1 mL of triamcinolone acetonide 40, 1 mL

fu e

Fig. 1. Entry of introducer needle.
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of .25% bupivacaine hydrochloride, and 3 mL of sterile
saline was injected over several minutes. Following suc-
cessful placement of the medication, the catheter was
withdrawn as was the introducer needle. The patient
was given a bandage and taken to the recovery room
in stable condition.

Patient Follow-Up

The patient was seen 2 weeks following her procedure.
She had a 40% reduction in pain symptoms based on a
visual analog scale and was cleared to restart physical
therapy. She was seen for repeat follow-up at 6 weeks
post procedure. The patient continued to have reduced
pain symptoms and was progressing in her therapy. She
reported that she had begun performing basic activities
of daily living and had increased independence.

DISCUSSION

This paper describes a novel approach to brachial
plexus injections. Unlike standard approaches which
access the peripheral nerves utilizing local landmarks in
the neck and shoulder region, this technique approaches

Fig. 2. Placement of catheter in inferior brachial plexus
region.
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Fig. 3. Injection of contrast medium to ensure correct place-
ment and absence of vascular pickup.

the brachial plexus by first gaining access to the epidural
space and following the spinal nerves through their
respective foramen. Fluoroscopic guidance ensures
the correct placement of injectable material and the
use of a blunt catheter limits nerve injury or damage
to surrounding structures. The case reviewed in this
paper demonstrates the use of this technique to access
the inferior brachial plexus trunk. Superior and middle
trunks may be accessed through the C5-C6 or C6-C7
foramen, respectively. To the authors’ knowledge, this
is the first paper to review this technique.
Complications related to peripheral nerve blocks are
relatively rare with a reported incidence of about 3%
within 4 to 6 weeks (7). When complications do occur,
however, they can be severe leading to permanent
sensory disturbance or motor loss with poor recovery
(11). Efforts to reduce complications have yielded mixed
results (12). While ultrasound guidance may reduce the
rates of hemidiaphragmatic paresis, local anesthetic
systemic toxicity, and pneumothorax, it has not been
shown to significantly affect postoperative neurologic
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symptoms (13). Furthermore, the use of neurostimu-
lation has not been shown to reduce complications
compared to ultrasound alone (14). This has led to calls
for the development of new techniques to provide
peripheral nerve blocks (12). This paper describes one
such technique that was used to achieve satisfactory
pain control without complications in a patient who
had previously failed alternative therapies.

The novel method reviewed in this paper may specifi-
cally benefit certain patients. Obese patients and those
suffering from pulmonary disease are at increased risk
of complications using standard techniques (2,4). Using
fluoroscopic guidance and approaching the brachial
plexus from the epidural space, however, would mini-
mize their risk. Additionally, patients with prior trauma
to the area are often reluctant to have regional tech-
niques and are predisposed to double-crush syndrome
(9,15). Posttraumatic nerve injury may also impair the
effectiveness of neuromonitoring as well as impair
patient feedback, increasing the risk of complication
or failure. This novel technique provides an alterna-
tive approach for these patients and limits additional
needle trauma to the area. Furthermore, peripheral
nerve blocks are controversial in patients with certain
neurological diseases such as multiple sclerosis (16).
Using a blunt catheter and fluoroscopic guidance, as
described in this paper, may be an attractive alternative
for these patients.

This review has several limitations. While the pur-
pose is to present and describe a novel technique, we
review its use in only a single case. Furthermore, we
only describe a brief postprocedural follow-up period.
Although the patient was able to return to regular
therapy and exhibited fewer pain symptoms, it is un-
known whether the patient was able to return to full
activities. The purpose of this paper, however, is not
to prove the efficacy of brachial plexus injections but
rather to describe a novel delivery technique which was
performed without complications. The procedure has
been utilized by our team in several additional cases
with similar results. This case has been selected as it
demonstrates a common patient encounter.

CONCLUSION

This technical note reviews a novel approach to
brachial plexus injections. It utilizes a blunt catheter
to enter through the epidural space and follows the
spinal nerve through the spinal foramen. Using contrast-
enhanced fluoroscopy allows for localization of inject-
able material in the perineural space. This technique has
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been used to successfully manage a patient who had
previously failed alternative treatments.
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