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| Case Report |

Pulsed Radiofrequency Ablation Under Ultrasound

Guidance for Huge Neuroma
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Amputation neuroma can cause very serious, intractable pain. Many treatment modalities are suggested for
painful neuroma. Pharmacologic treatment shows a limited effect on eliminating the pain, and surgical
treatment has a high recurrence rate. We applied pulsed radiofrequency treatment at the neuroma stalk under
ultrasonography guidance. The long-term outcome was very successful, prompting us to report this case.

(Korean J Pain 2014; 27: 290-293)
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Symptoms following dismemberment include phantom
limb sensation, phantom pain, and stump pain [1]. Stump
neuroma, which is one of the causes of stump pain, is a
non—neoplastic proliferation located at the terminals of the
damaged nerves that occurs as part of the normal nerve
damage recovery process, and is usudlly found one to
twelve months after amputation [2]. When pulsating burn—
ing, cramping, pricking, and electric shock—like pain persist
after the initial recovery stage, stump neuroma should be
suspected [1]. In the case we report, pulsed radiofrequency
treatment was considered as a treatment method by virtue
of its low neuroma recurrence rate and low risk of compli—
cation after the procedure. The treatment was performed
on a patient who complained of a pain due to stump neuro—

ma which was not controlled by a conservative treatment,

CASE REPORT

A T5—year—old male patient who had undergone above—
knee amputation 50 years before visited the institution
with a chief complaint of pain in the right leg stump, which
had been exacerbated in the past 30 years. The underlying
diseases of the patient were hypertension, atrial fibrill—
ation, bronchial asthma, and lumbar spinal stenosis. At the
time of the visit, the patient scored 8-9/10 on the visual
andlogue scale (VAS). Even though his orthosis had been
re—adjusted many times, the incidence of a breakthrough
pain had increased and the patient had therefore become
unable to wear it. The physical examination did not reveal
any infection or ulcer at the stump, but a palpable mass

was found. The Tinel’s sign test proved positive, Magnetic
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Fig. 1. T1-weighted MR coronal image of right lower extremity. About 3.8 X 2.4 X 2.2 cm sized mass along distal sciatic
nerve and proximal tibial nerve, posteirormid thigh. About 0.6 cm sized second small nodular mass along distal tibial nerve
(2.8 cm under the upper mass). (A) Coronal view, (B) Sagital view (neuroma along distal sciatic nerve), (C) Sagital view

(neuroma along distal tibial nerve).

resonance imaging (MRI) revealed the first neuroma meas—
uring 8 X 2.4 X 2.2 cm at the proximal part of the sciatic
nerve and the second one of about 0.6 ¢cm at the proximal
part of the tibial nerve, 2.8 cm below the first neuroma
(Fig. 1). 1% lidocaine 5 cc was injected under ultrasound
guidance around the neuroma [3], following which the pain
was decreased (VAS 2-3/10) and the symptoms evidenced
by the Tinel’s sign test disappeared. The plain radiograph
did not permit any particular findings. In order to differ—
entiate stump pain caused by neuroma from radiating pain
caused by lumbar spinal stenosis, an electromyography
(EMG) and a nerve conduction velocity (NCV) test were
performed. The results showed that bilateral radiculopathy
was mainly confined to the left side, while the right leg
pain was localized to the stump, and the decrease of the
stump pain from the ultrasound—guided injection of the lo—
cal anesthetic was significant. Therefore, the patient was
diagnosed with stump pain from stump neuroma and was
subsequently referred to the Department of Orthopedics to
receive surgical treatment. However, considering the high
recurrence rate after excision of a neuroma, the potential
complications of massive dissection, and the associated
difficulties in the recovery of the damaged stump, a con—
servative treatment was recommended instead. Although
codeine phosphate 20 mg/d, Ibuprofen 400 mg/d, acet—
aminophen 500 mg/d, and gabapentine 600 mg/d were
administered for two weeks, there was no improvement in
the symptoms. Rather, side effects from the drugs became

manifest, and the drug treatment therefore had to be
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Fig. 2. Image of pulsed radiofrequency ablation under ultra-
sound guidance for stalk of huge neuroma (transverse view).

discontinued. In light of this, we decided to perform ultra—
sound—guided pulsed radiofrequency ablation at the first
neuroma stalk of the sciatic nerve, Under ultrasound guid—
ance, a 10 cm—long needle with a 5 mm active tip was in—
stalled as closely as possible to the distal part of the sciatic
nerve neuroma stalk [4], whose diameter was about 6 mm
(Fig. 2). After 3 mL of 0.5% mepivacaine HCL were in—
jected, pulsed radiofrequency ablation was performed
three times at 42°C for 120 seconds each, and 10 mg tri—
amcinolone were then injected. One week after the pulsed
radiofrequency ablation, the Tinel’s sign test was negative,
and the patient’s pain had decreased to a VAS score of
2-3/10. In particular, the incidence of the breakthrough
pain which occurred when the patient wore the orthosis

was decreased to a level of 30% or less, and the VAS score
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was also significantly decreased to 4-5/10. The effect of
the pulsed radiofrequency ablation has persisted without
any exacerbation of the symptoms during the follow—up

period of the past six months,

DISCUSSION

The patient in this case report did not receive any par—
ticular treatment for the stump pain which had first be—
come severe 20 years after his above—knee amputation.
When the patient became unable to wear the orthosis due
to the exacerbated pain, he visited the Pain Clinic. On the
basis of the results of the tests performed during his visit,
he was diagnosed with stump neuroma. His pain was de—
creased by about 70-80% after pulsed radiofrequency
ablation was performed at the neuroma stalk. This case
was therefore a successful one. In the case of dismember—
ment, the tunnel through which the axon fiber of the prox—
imal part is extended is not formed by Schwann cells, and
neurotrophins are not generated. As a result, the axon fi—
ber of the proximal part may extend in random directions
to form a bulbous neuroma [5,6]. The case where trans—
plantation of a toe to an amputated finger with a painful
neuroma not only recovered the functions of the hand but
also eliminated the pain caused by the neuroma supported
the hypothesis that neuroma is caused by the loss of a
target organ to which the axon fiber of the proximal dam—
aged nerve extends [7]. However, since a case has been
reported in which a neuroma was caused even after a di—
agnostic biopsy of the nerve, it is presumed that many
mechanisms are involved in the formation of a neuroma
[5]. Ultrasound enables us to examine the abnormalities of
a soft tissue which are not visible through magnetic reso—
nance imaging (MRI) or computerized tomography (CT) due
to the compactness of the tissue [6]. The ultrasound tech—
nique also makes it possible to verify inflammatory
changes such as fluid collection in a soft tissue, Ultrasound
may be used to verify the correlation between a neuroma
and a proximal nerve, to determine the surgical range in
a surgical approach so as to minimize dissection, and to
perform diagnostic nerve block through injection of a local
anesthetic, as well as neurolysis through injection of a
neurolytic such as phenol. Nerve fiber growth may be in—
hibited by the injection of alcohol, steroid, formalin, pepsin,
nitrogen mustard, hydrochloric acid, and phenol, and the

repeated injection of procaine to a neuroma is also recom—
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mended for pain oppression [5]. In a surgery, ligation,
electrocautery, and freezing of the nerve stumps are em—
ployed to reduce the size of the neuroma, and a laser—
based method has recently been found effective [5]. In a
case report where the decrease in the VAS score was com—
pared after a surgical neuroma excision and after ultra—
sound—guided neurolysis, the VAS score appeared to be
decreased more significantly after ultrasound—guided neu—
rolysis [8]. There is a case report in which stump pain was
effectively treated through neurolysis of a stump neuroma
stalk by using a neurolytic. However, in the study on neu—
rolysis of a stump neuroma stalk by using phenol, it was
reported that the dose of the used neurolytic affected the
result. Therefore, the use of a large amount of neurolytic
was considered as a potential successful treatment for the
giant neuroma in this case, However, determining the dose
of an appropriate neurolytic was difficult, and possible side
effects such as local soft tissue necrosis caused by a neu—
rolytic were also an important concern [9]. Although there
is no existing case—to—case comparative study comparing
the use of a neurolytic with pulsed radiofrequency ablation
in the treatment of pain caused by a stump neuroma, there
is a case in which pulsed radiofrequency ablation was per—
formed on the Mortons neuroma patient group, which is
a subject group for a surgical treatment, and the VAS score
was decreased by more than 70% in 85% of the patients
[10], as well as a case in which pulsed radiofrequency abla—
tion performed for the treatment of a stump neuroma pro—
duced excellent results [l]. Since pulsed radiofrequency
treatment is a non—neurodestructive method, we assumed
that pulsed radiofrequency ablation may present a low risk
of symptom recurrence due to recombination of the re—
maining stalks in the ablated distal part with the proximal
nerve and the formation of a new neuroma at the neuro—
lyzed terminals, which can occur in the case of neurolysis
using a neurolytic. These considerations led us to perform
pulsed radiofrequency ablation for the treatment of the
stump neuroma [6,7,9]. There are reports of cases in which
pulsed radiofrequency ablation was performed directly on
a neuroma and results similar to those obtained in this
study were obtained; however, there is scarcely a case of
pulsed radiofrequency ablation of a neuroma stalk as per—
formed in this case [1].

Dismemberment patients are continuously generated
by traffic accidents, industrial accidents, wars and other

causes, and their age is very variable. In addition, dis—
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memberment patients often complain of phantom limb,
phantom pain, or stump pain. As evidenced in this case,
performing ultrasound—guided pulsed radiofrequency abla—
tion on a patient complaining of a dismemberment stump

pain may be of great help in decreasing the patient’s pain

(1.
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