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Case Report
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Chemical neurolytic nerve blocks have been successfully used to treat a variety of cancer-related pain. However, the literature has
been sparse regarding neurolysis of the brachial plexus for cancer pain. We present a unique case report of a successful chemical
neurolysis of the brachial plexus with dehydrated ethanol for a patient suffering from metastatic mammary carcinoma with tumor

invasion of the right brachial plexus.

1. Introduction

Cancer pain can be difficult to manage. It is not unusual to
incorporate interventional pain procedures to achieve sat-
isfactory pain control in conjunction with pharmacologic
treatment. Chemical neurolysis is a commonly used and
versatile tool in cancer pain management. Target sites for
chemical neurolysis may include intrathecal injections, su-
perior hypogastric plexus, celiac plexus, lumbar sympathetic
chain, ganglion impar, and peripheral nerves [1, 2]. In ad-
dition to pain relief, chemical neurolysis may also be used to
manage regional spasticity [3, 4]. Common agents used for
chemical neurolysis include ethanol 50-100% and phenol
5-10% [5]. The literature regarding the application chemical
neurolysis to the brachial plexus has been sparse. We present
a unique case report of the successful chemical neurolysis of
the brachial plexus for the control of pain related to tumor
invasion of the brachial plexus.

2. Case Presentation

A 59-year-old female initially presented to the emergency
department 10 months prior with right arm pain and swelling.
A computed tomography of the neck with contrast at the time
showed two confluent masses in the right axillary and right
supraclavicular regions encasing the right subclavian and
axillary vein, the internal mammary artery, and narrowing of

the lower internal jugular vein. Patient was subsequently
diagnosed with primary mammary carcinoma of the axilla
with metastasis. The patient was evaluated by the oncology
and radiation oncology services and underwent multiple
rounds of chemotherapy and radiation therapy. Her course of
chemotherapy was complicated by thrombocytopenia and
metastatic disease progression. The patient was determined to
be a nonsurgical candidate. Gradually, her pain of the right
upper extremity worsened, and the patient was started on
opioid therapy. Despite titration of her oral medications to
extended release morphine 90 mg two times a day, immediate
release morphine 30 mg every 2 to 3 hours, methadone 5 mg
daily, and gabapentin 800 mg three times daily, her pain
control remained suboptimal. She was referred to our pain
clinic for further management of her intractable pain.

On presentation, the patient reported a constant 10/10
pain on the numeric pain rating scale (NRS) of the right
proximal humerus, right anterior and posterior shoulder,
and right supraclavicular region. The pain was reported as
dull, aching, burning, and electric in nature. Her pain was
worsened by passive and active range of motion, and the
pain at its best was a 7/10 with oral medications. Patient also
reported progressive weakness of the entire right upper
extremity. Magnetic resonance imaging of the brachial
plexus was obtained, and the study revealed a mass encasing
the right brachial plexus at the level of the divisions and
cords as well as the right brachial artery (Figure 1).
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Diagnostic brachial plexus block was performed in the
hospital due to functional decline and acute worsening of
pain. The brachial plexus was unable to be visualized using
ultrasonography in the classic supraclavicular area due to the
tumor effect, thus the block was performed at the level of the
trunks using a lower interscalene approach. 18 mL of 0.5%
ropivacaine was injected under direct ultrasound guidance.
The patient reported complete pain relief lasting approxi-
mately 12 hours after the nerve block. Given the success of
the diagnostic nerve block, the patient was offered the option
of chemical neurolytic brachial plexus block with an ex-
tensive discussion of the unique risks, benefits, and alter-
natives. The patient elected to proceed to a right brachial
plexus nerve block with dehydrated ethanol.

3. Procedure

The patient was positioned supine with the head of the bed
elevated slightly and the head turned to the left. A linear high
frequency ultrasound probe was used to identify the right
brachial plexus at the level of the trunks (Figure 2). A 22-gauge
50 mm insulated echogenic needle (Braun, STIMU32250) was
advanced in-plane under ultrasound guidance towards the
brachial plexus. 7mL of 1.5% mepivacaine with 1:200000
epinephrine was first injected to anesthetize the brachial plexus
and surrounding structures. Then 11 mL of 90% dehydrated
ethanol was injected. The needle was redirected during the
procedure to ensure adequate spread of both the local anes-
thetic as well as the dehydrated ethanol.

The patient tolerated the procedure well. There were no
immediate complications associated with the procedure. The
patient’s pain initially worsened for 3 days after procedure;
however at 4 days after procedure, her pain was reduced to
a tolerable level of 6/10 on the NRS scale, and the patient was
subsequently discharged to a nursing home with hospice. On
follow-up 10 days after procedure, the patient continued to
report pain relief distal to the injection site and lack of motor
strength in the right arm. However, she did notice pain
proximal to the level of the procedure that was managed with
her oral medications. Unfortunately, shortly after this
follow-up encounter, the patient passed away due to pro-
gression of her metastatic disease.

4, Discussion

Cancer-related pain can be very difficult to manage, and, in
certain cases, the pain can be intractable as seen in patients
with tumor invasion of the brachial plexus. Effective brachial
plexus blocks using a combination of local anesthetic and
steroid for cancer pain have been described in the literature.
However, the description of chemical neurolysis of the upper
brachial plexus as a palliative treatment for the relief of
cancer-related pain has been sparse with only a single
documented phenol injection of the infraclavicular brachial
plexus [6, 7]. Here we describe a unique case of successful
chemical neurolysis using ethanol of the brachial plexus for
the relief of cancer-related pain.

There are several factors that must be considered prior to
performing a chemical neurolysis of the brachial plexus.
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FIGURE 2: Chemical neurolysis of the right brachial plexus under
ultrasound guidance. Red arrow: echogenic needle. Yellow arrows:
brachial plexus at the level of the trunks.

Proper patient selection is essential due to the unique
consequences of the procedure. Neurolytic blockade should
only be performed for severe pain that is well localized and
unresponsive to pharmacologic management with pre-
viously demonstrated positive diagnostic blocks [1, 8].
Permanent loss of motor and sensory function in the upper
extremity is expected and should be thoroughly discussed
with the patient. In circumstances when patients experience
progressive functional decline and shortened life expectancy,
it is appropriate for the clinical goal of treatment to be
focused on achieving palliative pain reduction. Other pos-
sible complications from a brachial plexus chemical neu-
rolysis include pneumothorax, ipsilateral Horner’s
syndrome, phrenic nerve damage, intravenous or intra-
arterial injection, neuraxial injection, and quadriplegia. In
the case presented, after a thorough discussion of these risks,
the patient elected to pursue chemical neurolysis for im-
proved comfort.

The choice of neurolytic agent is also an important
consideration with specific implications. The most com-
monly used neurolytic agents are ethanol and phenol. The
concentration of ethanol typically ranges from 50 to 100%,
and the concentration of phenol typically ranges from 5 to
10%. Neurolysis with ethanol is associated with severe pain
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on injection. Ethanol neurolysis, therefore, is typically
combined with a local anesthetic to attenuate the initial
painful stimulus. Ethanol neurolysis is also associated with
a higher incidence of neuritis when compared to phenol, and
ethanol-induced neuritis may last from days to weeks [2].
Phenol is not associated with painful sensation on injection
as it initially acts as a local anesthetic following injection.
Studies have shown no significant difference in efficacy of
neurolysis between ethanol and phenol [9]. However, axonal
regeneration occurs sooner with phenol when compared to
ethanol, which may result in a shorter duration of clinical
effect [10].

The patient we presented also had thrombocytopenia
with a platelet count of 52,000 on the day of the procedure,
which increased her risk of bleeding. However, the benefits
of the procedure outweighed the risks as the thrombocy-
topenia was stable, and the patient exhibited no active signs
of bleeding. The patient experienced postprocedural neuritis
that gradually subsided in intensity. The residual pain that
the patient experienced around the neck area may be
explained by local tumor invasion rather than residual
neuritis. We highlight a lower interscalene approach as
opposed to a traditional supraclavicular approach due to the
difficulty with nerve visualization from tumor invasion.
The patient we present is a unique case, which outlines
the clinical complexities of treating cancer-related pain and
the considerations involved for the use of chemical neu-
rolysis of the brachial plexus as a palliative pain treatment
option.

5. Conclusion

Chemical neurolysis of the brachial plexus with ethanol is
a reasonable option for the treatment of cancer-related pain
in appropriately selected patients.

Conflicts of Interest

All the authors are members of UT Health San Antonio
and practicing interventional pain physicians except for
Dr. Anish Mirchandani, who is a pain medicine fellow, and
Dr. Tuan-Hsing Loh, who is an anesthesiology resident.

Authors’ Contributions

Drs. Tuan-Hsing Loh, Anish Mirchandani, Samir Patel, and
Maxim Eckmann had full access to all the data in the study
and take responsibility for the integrity of the data and the
accuracy of the data analysis. Dr. Samir Patel designed the
study protocol. Drs. Tuan-Hsing Loh and Anish Mirchandani
managed the literature searches and summaries of previous
related work and wrote the first draft of the manuscript. Drs.
Samir Patel and Maxim Eckmann provided revision for in-
tellectual content and final approval of the manuscript.

Acknowledgments

All expenses are funded through the Department of An-
esthesiology at UT Health San Antonio.

References

[1] S. Bhatnagar and M. Gupta, “Evidence-based clinical practice
guidelines for interventional pain management in cancer
pain,” Indian Journal of Palliative Care, vol. 21, pp. 137-47,
2015.

[2] M. D. Pinto and R. K. Naidu, “Peripheral and neuraxial
chemical neurolysis for the management of intractable lower
extremity pain in a patient with terminal cancer,” Pain
Physician, vol. 18, pp. E651-E656, 2015.

[3] J. Ghai, S. S. Sangwan, S. Hooda, S. Kiran, and N. Garg,
“Obturator neurolysis using 65% alcohol for adductor muscle
spasticity,” Saudi Journal of Anaesthesia, vol. 6, no. 3,
pp. 282-4, 2012.

[4] K. H. Kong and K. S. G. Chua, “Neurolysis of the muscu-
locutaneous nerve with alcohol to treat poststroke elbow
flexor spasticity,” Archives of Physical Medicine and Re-
habilitation, vol. 80, no. 10, pp. 1234-1236, 1999.

[5] P. Jain, A. Dutta, and J. Sood, “Coeliac plexus blockade and
neurolysis: an overview,” Indian Journal of Anaesthesia,
vol. 50, no. 3, pp. 169-177, 2006.

[6] A.Nader and M. C. Kendall, “Selective infraclavicular brachial
plexus phenol injection for the relief of cancer pain,” Anes-
thesiology, vol. 122, no. 5, p. 1153, 2015.

[7] N. Zinboonyahgoon, K. Vlassakov, C. R. Abrecht,
S. Srinivasan, and S. Narang, “Brachial plexus block for
cancer-related pain: a case series,” Pain Physician, vol. 18,
pp. E917-E924, 2015.

[8] M. C. B. Adams, H. T. Benzon, and R. W. Hurley, “Chemical
neurolytic blocks,” in Practical Management of Pain,
H. T. Benzon, pp. 784-793, Elsevier/Saunders, Philadelphia,
PA, USA, 5th edition, 2014.

[9] D.Koyyalagunta, M. P. Engle, J. Yu, L. Feng, and D. M. Movy,
“The effectiveness of alcohol versus phenol based splanchnic
nerve neurolysis for the treatment of intra-abdominal cancer
pain,” Pain Physician, vol. 19, pp. 281-292, 2016.

[10] P. A. Sloan, “The evolving role of interventional pain man-
agement in oncology,” Journal of Supportive Oncology, vol. 2,
pp. 491-506, 2004.



