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Abstract

Objectives

To describe the successful treatment for iatrogenic
superficial cervical plexus neuropathy following
brachial plexus block, which is a rare complication
of this procedure.

Case Report

We present a case report of a é7-year-old male
who underwent a surgical excision of gouty tophi of
the thumb and index finger with brachial plexus
block for postoperative pain control. He had no
prior history of chronic headaches or facial
neuropathic pain. Thirty-six hours following surgery

the patient experienced burning pain in his occiput,

jaw, ear, and proximal shoulder. The patient was

diagnosed with iatrogenic superficial cervical
plexus neuropathy, which proved refractory to oral
methylprednisolone and neuropathic medications.
A superficial cervical plexus injection with
bupivacaine and dexamethasone resulted in an
80% resolution of pain for over 6 months.

Conclusion

Superficial cervical plexus injury may occur
following interscalene brachial plexus nerve block.
Superficial cervical plexus block may provide early
effective treatment for neuropathy refractory to
conservative measures.
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The brachial plexus block is widely used for patients
undergoing shoulder and upper extremity surgery.
Complications due to regional anesthetic technique
have been well documented in the literature and
generally include paresthesia, dysesthesia, and pain
unrelated to surgery.!-2.3. 4 Specifically for the
interscalene approach, both brachial plexus injury
and damage to the four cutaneous branches of the
superficial cervical plexus have been reported.2 5
Christ et al. observed that up to 7.7% of patients
receiving an interscalene block for shoulder or upper
arm surgery experienced hyperesthesia in the area
of distribution of the superficial cervical plexus prior
to standard use of ultrasound.>

The cervical plexus block is traditionally used for
head and neck surgeries and is most commonly used
for carotid endarterectomies.é The superficial
branches of the cervical plexus originate from C2-C4
and form the lesser occipital, great auricular,
transverse cervical, and supraclavicular sensory
branches. These branches initially run deep to the
prevertebral fascia in a groove between the longus
capitis and the middle scalene muscles but not in
the interscalene groove. The branches then pierce
the prevertebral fascial and travel through the
interfacial space between the sternocleidomastoid
muscle and the prevertebral muscles before
reaching their superficial structures. Blocking the
superficial plexus nerves allow for analgesia in
certain surgeries such as thyroidectomies and has
even been effective as the sole anesthetic modality
for external ear surgery.”

While iatrogenic injury to the superficial cervical
plexus following interscalene brachial plexus block
has been described, to our knowledge there have
been no reports of successful treatment of this
neuropathy with a superficial cervical plexus steroid
injection. It is not intuitively obvious that iatrogenic
injury fo a nerve should be treated with another
injection, as both provider and patient would be
appropriately anxious about exacerbating the
existing injury.

Case Report

We report on a 67-year-old male with a history of
hypertension, arthritis, and multiple gouty tophi of his

left hand involving the interphalangeal joints of the
thumb and index finger who underwent surgical
excision for improvement in motion and pain control.
He had no prior history of migraine, jow pain,
intractable headaches, or pain of the face. He had
no prior frauma, operations of the head or neck. He
worked as a salesperson and used the phone
frequently but reported no history of face pain or
headaches with his job.

Pre-operatively, the patient received an interscalene
brachial plexus block for postoperative pain control.
The patient received 1 mg midazolam for sedation
prior to the nerve block. The patient was positioned
with the head of the bed af 30 degrees and the
brachial plexus was identified in the supraclavicular
fossa under ultrasound and fraced up between the
supraclavicular fossa and the interscalene groove. A
4-inch, 21-gauge Stimuplex needle (B. Braun Medical
Inc., Bethlehem, PA) with a 30° back-cut bevel was
then inserted from the posterior lateral side in-plane
to the ultrasound beam. Thirty milliliters of 0.5%
ropivacaine were then deposited around the
brachial plexus. The patient tolerated the procedure
well and there was no resistance, pain, or
paresthesia on injection. There is no documentation
of the patient reporting a headache or radiating
pain fo the head or jaw during the injection.

The surgery was completed successfully under
sedation without any complications. During surgery
the patient was in the supine position with the
operative arm abducted at less than 90 degrees.
Following surgery, the patient reported good pain
control and was discharged home from the post-
anesthesia care unit. Thirteen days after surgery the
patient returned for routine surgical follow up and
reported left sided facial pain that had begun 36-48
hours after surgery. He reported the pain as nine out
of ten for severity and burning in nature. This pain
had not improved with self-medication with Tylenol
or ibuprofen. The facial pain and headache had
persisted while the pain in his hand had fully resolved
with participation in physical therapy. He denied
photophobia, phonophobia, nausea, recent rash on
face or head, exposure to herpes zoster, or use of
over-the-counter analgesics on a regular basis. He
was then referred to our pain clinic for further
evaluation.
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On postoperative day (POD) 20, the patient was
seen in the pain clinic where he reported continuous
and debilitating burning pain in his left occiput,
bottom of the jaw to the chin and to the left ear
(Figure 1). He reported difficulty eating and speaking
and denied having similar pain the past or rashes in
the area of distribution. He had tried acupuncture
and chiropractor freatments and was taking 800mg
ibuprofen once daily without relief of facial pain. He
was then given a presumptive diagnosis of
iatrogenic superficial cervical plexus neuropathy. He
was prescribed methylprednisolone 4mg TID for 7
days and gabapentin 300mg TID. The pain persisted
and the patient was offered a diagnostic superficial
cervical plexus block.

On POD 49 the patient returned to pain clinic
reporting no improvement in the intensity, quality, or
distribution of his pain. He wished to proceed with a
superficial cervical plexus injection, after extensive
discussion about the possible risk of further iatrogenic
injury during the injection itself. The superficial
cervical plexus was located under ultrasound
guidance using the anatomical landmarks of the
extreme posterior edge of the sternocleidomastoid,
and the superficial layer of the deep cervical fascia
superficial to the anterior and middle scalene at the
intervening portion of the brachial plexus roots
(Figure 2). The site was prepped and drapedin a
sterile fashion. A 27 gauge, 1.5-inch needle was
inserted in plane under direct ultrasound visualization
and 4ml of 0.5% bupivacaine with 4mg
dexamethasone were injected around the
superficial cervical plexus. The patient reported
greater than 50% improvement in pain within the first
30 minutes of injection. On POD 64 the patient was
contacted by phone and reported 80%
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improvement in pain and reported that the majority
of the improvement occurred at 2 weeks following
the steroid injection.

Figure 1: A. Common superficial cervical plexus
cutaneous nerve distribution. B. Distribution of pain
described by patient.

Discussion

We report a case of superficial cervical plexus
neuropathy after a surgical brachial plexus block
that responded well following a superficial cervical
plexus block with local anesthetic and
dexamethasone. There is an intuitive concern about
injecting a plexus that is already irritated may
exacerbate the pain. However, previous reports of
similar methods have been utilized in post-injection
sciatic neuropathy (PISN). One report by Eker et al.
described five patients who experienced severe
neuropathic pain and weakness secondary to
gluteal inframuscular injections. All patients had
good response to diagnostic nerve blocks with
lidocaine deposited through the sacral foramina and

and steroid.

Figure 2: A. Triangulation of the anatomical landmarks of the extreme posterior edge of the sternocleidomastoid, and
the prevertebral fascia superficial o the anterior and middle scalene under ultrasound. B. Superficial cervical plexus
branches identified above the middle scalene and the prevertebral fascia. C. Plane of deposition of local anesthetic
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then experienced complete recovery following an
80mg perineural injection of methylprednisolone.8
Similarly, Sencan et al. report 3 cases of PISN pain
refractory to conventional treatments and
physiotherapy that improved following similar
methylprednisolone injections with using a
fluoroscopy-guided transforamenal franssacral
block.?

The risk of direct injury to the superficial cervical
plexus is possible given the site of the needle insertion
for an interscalene block. The superficial sensory
branches of the cervical plexus traverse over the
middle scalene muscle after piercing the
prevertebral fascia and are noted in Figure 2B and
consequently direct mechanical injury to these
nerves from the posterior lateral approach is possible.
The distribution of the patient’s pain appears to
coincide with multiple superficial branches of the
superficial plexus, which may have been caused by
needle insertion. While not reported in this case, it is
possible that skin infiltration with local anesthetic
using a sharp needle prior to an interscalene block
may also risk damage to the superficial cervical
plexus.

To our knowledge, this is the first report of superficial
cervical plexus injury from an interscalene brachial
plexus nerve block in the last decade in which the
use of ulfrasound has become standard. Prior to
ultrasound being the standard of care, Christ et al.
followed 273 patients who underwent interscalene
brachial plexus block and followed them for 6
months. They report a 7.7% incidence of superficial
cervical plexus neuropathy with 1.8% of patients
having symptoms for more than 31 days. All patients
had resolution of symptoms in 6 months. However,
there have been reports of nerve injury lasting for up
to one year.>19This patient reported no symptoms of
brachial plexus injury and had resolution of his
numbness in the upper extremity. Our hypothesis is
that this was a direct needle injury of the superficial
cervical plexus itself. The patient likely did not
perceive pain immediately given the volume of local
anesthetic that may have traveled cephalad,
blocking conduction proximal to the site of injury.
Research on nerve damage resulting from crush
injuries suggest that dexamethasone and
methylprednisolone may accelerate nerve recovery
through reducing oxygen radicals and lipid

peroxidation.!- 12 Moreover some data suggest that
the use of local steroids may be more effective than
their systemic application in nerve recovery.'3

This single case report has multiple limitations. The
injection of steroid could have been therapeutic in
and of itself. Ideally, we would have done a single
diagnostic local-only injection to confirm diagnosis,
and then a steroid injection if needed for
therapeutic response. Christ et al. note that 76% of
patients have resolution of symptoms before 31 days,
so it's possible that his injury and pain would have
resolved on its own without intervention. Practically,
this patient was a busy salesman, and this pain was
debilitating so he needed quick resolution in order to
function at work and maintain his livelihood.
However, we think that early diagnosis can lead to
potential resolution with a simple intervention.

Overdall, this case demonstrates the possible use of
superficial cervical plexus steroid injections for the
tfreatment of post-brachial plexus block superficial
cervical plexus neuropathy. We hope this case
report will alert the reader to this potential
complication of the common interscalene brachial
plexus block and review the anatomy of the cervical
plexus and its blockade.
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