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CASE SUMMARY

A 37-year-old male treated with
chemoradiation therapy for nasopha-
ryngeal carcinoma (NPC) 11 years prior
(radiation dosage to bilateral neck of
5400cGy), presented with progressive
upper extremity numbness and weak-
ness. Physical exam revealed decreased
upper extremity tone, strength and
reflexes bilaterally. Needle electromy-
ography demonstrated myokymic dis-
charges from bilateral deltoid, biceps,
and triceps.

IMAGING FINDINGS
Coronal STIR sequence from a bra-
chial plexus MRI showed marked sym-
metric thickening and hyperintensity of
the brachial plexus roots, trunks, and
divisions, in a pattern that matched the
radiation treatment port (Figure 1A).
The cords and branches (outside the
radiation port) appeared normal (Fig-
ure 1B). Axial post-contrast TIWI with
fat suppression showed thickened right
the left brachial plexus with no abnor-
mal contrast enhancement (Figure 2).
A contrast-enhanced neck CT per-
formed 7 months prior to the MRI also

demonstrated symmetric thickening of
right the left brachial plexus (Figure 3)
and symmetric bilateral fibrosis of the
lung apices (Figure 4).

DIAGNOSIS
Radiation-induced brachial plexopathy

DISCUSSION
Radiation-induced peripheral neu-
ropathy (RIPN) is a rare but relatively
well-described complication of radiation
therapy (RTX). It was first described in
1966 by Stoll and Andrews.! The patho-
physiology of RIPN is not fully under-
stood, though it is thought that direct
nerve injury results from radiation-in-
duced capillary network disruption. This
causes ischemia-hypoxia and subsequent
axonal damage and demyelination.?
Over time, nerve compression second-
ary to indirect radiation-induced fibrosis
may play a complimentary role.
Radiation-induced brachial plexopa-
thy (RIBP) is one of the best described
forms of RIPN and is often seen in
patients treated for lymphoma, breast,
and lung cancer.? RIBP incidence is
correlated with the irradiation technique

and it has become less common over
the past 50 years. Studies have shown
a mean incidence of RIBP of 1.8-2.9%
per year for those who have under-
gone RTX in the region of the brachial
plexus.>* Onset of RIBP is often insid-
ious. A case series by Gu et al showed
a latency of RIBP after RTX of 1 to 17
years (avg 8.2 years) in 10 patients with
nasopharyngeal carcinoma.’ A separate
study by Cai et al of 31 patients with
RIBP after RTX for NPC showed a
mean latency of 4.26 years.® Our patient
first presented with symptoms 11 years
after RTX for NPC.

Clinically RIBP begins with sub-
jective parasthesias and pain followed
by progressive motor weakness with
resulting fasciculations and amyot-
rophy.® The specific symptoms vary
with the level of plexus damage and the
intensity of symptoms is variable. This
presentation contrasts with the typical
findings of plexopathy secondary to
tumor infiltration which often include
severe pain, muscle weakness, and
occasionally Horner syndrome.”

Magnetic resonance imaging may be
required to distinguish between tumor
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FIGURE 1. (A) Coronal MRI short tau inversion recovery sequence demonstrates symmetric abnormal thickening and hyperintensity of the
bilateral brachial plexus roots, trunks, and divisions (solid arrows) that were located within the radiation treatment port. (B) There is normal
appearance of the cords and branches (dashed arrows) that were located outside of the radiation treatment port.

FIGURE 2. Axial post-contrast T1WI with fat sup-
pression. The thickened right the left brachial plexus
(arrowheads) show no abnormal contrast enhance-
ment. Solid arrows note the anterior scalene muscles,

and dashed arrows note the middle scalene muscles.

infiltration and RIBP. MR features that
suggest RIBP following bilateral RTX
include symmetric, bilateral thick-
ening of the nerve roots, hyperinten-
sity of the involved brachial plexus on
T2-weighted imaging, and the absence

of a focal mass or displacement of
adjacent structures.®® Mild contrast
enhancement may be present making
differentiation from tumor infiltration
difficult in some cases.’ Electromyog-
raphy studies can identify the level of

FIGURE 3. Axial image from a contrast-enhanced neck CT performed 9 months
prior to the MRI. There is marked symmetric thickening and hypodensity of right
the left brachial plexus (arrowheads). Solid arrows note the anterior scalene
muscles, and dashed arrows note the middle scalene muscles.

plexus injury.'® The nerve conduction
in RIBP is normal or slightly reduced
compared with frank axonal loss. Myo-
kymic discharges are highly suggestive
of RIBP and therefore are of great diag-
nostic value.? Our patient demonstrated
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FIGURE 4. Axial CT image through the lung apices demonstrate symmetric bilateral radia-
tion fibrosis (solid arrows).

symmetric thickening of the brachial
plexus roots, trunks, and divisions on
MRI and myokymic discharges from
bilateral deltoid, biceps, and triceps
muscles on electromyography.

RIBP ultimately progresses from
onset of hand paralysis to full limb
paralysis in a range of 0.2 to 5 years.!!
The best approach to minimize the risk
of RIBP is to limit RTX dose, dose
per fraction, and volume.'? Treatment
is symptomatic and no cure has been
established. Pain related to RIBP can
be treated with non-opiod analgesics,
benzodiazapines, anti-epileptics, and
tricyclic antidepressants. Physical
therapy may help maintain function
and prevent joint complications. No

surgical interventions have proven
useful.? As cancer patients survive
longer, the diagnosis and management
of late-treatment-related complica-
tions, such as RIPB, will increasingly
become a health care priority.

CONCLUSION

RIBP is one of the best described
forms of RIPN. It is a progressive
condition and may develop months to
decades after RTX. In severe cases,
full limb paralysis may result. There
is no cure and treatment is symptom-
atic. Our patient presented with classic
delayed-onset RIBP lower motor neu-
ron deficits with characteristic imaging
and EMG findings.
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