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Dorsal Column Stimulation Treats Pain from Chemotherapy-induced, 
Small Fiber Neuropathy

John P.  Kenny, MD and David M.  Dickerson, MD

Small fiber neuropathy (SFN) is a disorder of 
small afferent nerve fibers that can result in de-
bilitating pain and functional limitations. There 
are many etiologies including, but not limited 
to, diabetes, vitamin deficiencies, infections, 
and exposure to neurotoxic drugs such as che-
motherapeutics. The constellation of signs and 
symptoms overlap with other disease states lead-
ing to potential misdiagnosis. New tests including 
histologic studies of skin biopsies and autonomic 
nerve tests have emerged in the last 20 years 
improving differentiation between these disease 
processes and SFN. 
Multiple chemotherapeutic medications have 

been implicated in causing SFN, including vincris-
tine which was the causative agent in this case 
report. The exact incidence of chemotherapy-in-
duced peripheral neurotoxicity (CIPN) is currently 
unknown, but according to some publications it 
has been reported to be as high as 40% in pa-
tients that have been treated with chemotherapy. 
As the number of cancer survivors continues to 
grow, the number of patients with painful SFN 

will potentially increase.
Devising an effective analgesic regimen for pa-

tients with painful SFN can be difficult, and often 
requires the pain physician to employ multiple 
pharmacologic and non-pharmacologic therapies. 
Treatments include analgesics from several drug 
classes: antidepressants, opioids, and anticon-
vulsants. Often times however, more advanced 
interventional techniques must be employed as 
effective pain control may be limited by medica-
tion side effects or inadequate return of function.
While dorsal column stimulation was approved 

for a limited number of applications, a number of 
new applications are reported in the literature. 
In this paper, we present a case of vincristine-
induced SFN successfully treated with neuro-
modulation via spinal cord stimulator.
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Peripheral neuropathy affects between 10 and 20 
million Americans over the age of 40 (1). Small fiber 
neuropathy (SFN), a subset of peripheral neuropa-
thy, is characterized by damage to small somatic or 
autonomic fibers, or, in some cases, both. Of the 
peripheral neuropathies, SFN accounts for 3%, the 

majority of which are attributed to diabetes (2). Pe-
ripheral nerve fibers are classified by size and pres-
ence of myelination. Small fibers include myelinated 
A-delta fibers and unmyelinated C-fibers (3). Table 1 
describes common causes of SFN.
Sensory neuropathy is manifest by painful paresthe-

sias and abnormal findings of small fiber function on 
at least one of the following: neurologic examination, 
specialized electrodiagnostic testing, or pathologic 
studies (4). An alternative diagnosis must be consid-
ered if there is evidence of large-fiber dysfunction. Ev-
idence of large-fiber dysfunction includes decreased 
toe proprioception, decreased vibratory sense at or 
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above the ankles, distal wasting or weakness, gener-
alized areflexia, or abnormal findings on routine nerve 
conduction studies or needle electromyography (5). 
Some patients exhibit loss of vibratory sensation at 
the toes, absent ankle reflexes, or both. Indicators of 
large-fiber dysfunction are exclusionary, specifically, 
decreased proprioception at the toes and vibratory 
loss at or above the ankles.
Symptoms typically start with burning pain in the 

feet and numbness in the toes (3). Symptoms often 
begin distally in a length-dependent fashion (6). 
Symptoms are described as tingling, burning, prick-
ling, shooting, or aching. They often occur at night 
and interfere with sleep. Not all patients exhibit these 
dysesthesias; some have numbness and sensation of 
cold or tightness (4). SFN also can present as rest-
less leg syndrome (7). Autonomic symptoms such 
as flushing, sweating, skin discoloration, xerostomia, 
xerophthalmia, or changes in skin temperature can be 
present as well as gastrointestinal, bladder, or sexual 
function disturbances (8).
A diagnosis of SFN should be suspected in patients 

with the symptoms described above and accompa-
nying normal nerve conduction studies. Other auto-

nomic tests, quantitative sensory testing, or analysis 
of epidermal nerve fiber density can be performed 
(4). Among the autonomic tests are the quantitative 
sudomotor axon test (QSART), the thermoregulatory 
sweat test (TST), and cardiovascular response tests.
QSART assesses postganglionic sympathetic 

cholinergic sudomotor function by stimulating sweat 
glands through acetylcholine iontophoresis and then 
measuring evaporated sweat. In the TST, sweating is 
stimulated in patients in a warming cabinet. Alizaprin 
powder on the body changes color when in contact 
with sweat. Cardiovascular response to deep breath-
ing, to valsalva, or to table tilt may also be evaluated. 
Because the sensitivities of the individual tests are 
low, a combination of one or 2 sudomotor and 2 or 3 
cardiovascular tests is performed (9).
Treatment is targeted towards controlling the cause 

and then treating the pain. Recommendations for 
pharmacologic interventions have been published 
(10). For localized neuropathic pain topical lidocaine 
is recommended; for generalized pain, oral analge-
sics are advocated. First line treatment includes tri-
cyclic antidepressants, gabapentinoids, and selective 
serotonin and norepinephrine reuptake inhibitors are 
recommended. For second line treatment, opioids 
and tramadol are recommended. For third line treat-
ment, bupropion, selective serotonin reuptake inhibi-
tors, and anticonvulsants are recommended. Lastly 
dextromethorphan, memantine, or topical capsaicin 
are used for generalized pain refractory to the previ-
ous lines of therapy.
Non-pharmacologic interventions also have been 

proven effective. Applying a hot or cold compress 
has been helpful in some patients (8). Pain relief may 
come with massage, limb elevation or lowering, skin 
moisturizers, exercise, and physical or psychologi-
cal therapy. Spinal cord stimulators and intrathecal 
morphine are helpful in a select group of patients 
such as the patient described in this case report (10).

CASE PRESENTATION
A 24-year-old man presented to the pain clinic for 

chronic bilateral leg pain. The pain started when 
he was 16 years old after vincristine chemotherapy 
treatment for stage IV non-Hodgkin’s lymphoma. 
The patient’s weight fluctuated dramatically during 
his prolonged treatment. Initially the pain was mild 

Table 1. Causes of small fiber neuropathy.

Metabolic conditions Diabetes
Hyperlipidemia

Toxic effects Alcohol abuse
Heavy metals
Chemotherapeutics

Deficiency or excess of 
vitamins Vitamin B12

Infections

Hepatitis C
Lyme disease
Human immunodeficiency virus 
(HIV)
Leprosy

Auto-immune conditions
Vasculitis
Paraneoplastic conditions
Sjögren’s syndrome
Celiac disease

Hematologic conditions Paraproteinemia

Hereditary neuropathies

Fabry disease: alpha-
galactosidase A enzyme 
deficiency
Familial amyloidosis: 
transthyretin gene mutation
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and intermittent, although over time it had become 
more severe and debilitating. The bilateral thigh pain 
had extended to his feet, producing a sensation of 
pins and needles, and was associated with allodynia, 
weakness, and decreased proprioception. Symptoms 
worsened with activity and prevented his ability to 
stand for more than 15 minutes or walk a city block 
without the urgent need to sit due to feeling his legs 
would give out. The pain disrupted his sleep and 
personal relationships and limited his ability to work 
outside of the home. 
The patient tried pregabalin, topiramate, amitrip-

tyline, topical local anesthetics, nonsteroidal anti-
inflammatory drugs (NSAIDs), and opioids experienc-
ing significant sedation and cognitive blunting without 
pain relief. Additionally, he underwent pharmacologic 
interventions including physical therapy, acupuncture, 
and massage therapy, again, with minimal relief. 
Upon establishing a new primary care physician, 
he was referred to the pain clinic. At this time, the 
patient was not taking any analgesics due to previ-
ous medication-related cognitive side effects and 
lack of relief. 
The physical examination revealed no defects in re-

flexes, motor function, fine touch, or vibratory sense in 
the lower extremities. Electromyography and bilateral 
sural sensory nerve action potentials were normal. 
The left tibial and right peroneal motor responses 
and F wave latencies were normal. A needle study 
of selected muscles of the right lower extremity and 
right lumbar paraspinal muscles was unremarkable. 
Lumbar and thoracic magnetic resonance imaging 
(MRI) was without abnormality. As his pain persisted 
despite his previous exposure to comprehensive 
pharmacologic and nonpharmacologic therapy, a 
trial of spinal cord stimulation was initiated. At this 
time the patient had been living with this pain and its 
functional impairment for 7 years.
A dual, compact, octet-lead trial was a success with 

> 75% relief of pain symptoms with the central point 
of stimulation being identified at the top of the T11 
vertebral body. Numeric rating score reduced from an 
8 (of 10 severity) to a 1 – 2 severity. In addition to pain 
relief, he increased function and perceived strength 
increased, allodynia decreased, sleep improved, 
and perceived focus and concentration improved. A 
Medtronic dual 60 cm, compact, octet lead system 

(Vectris® SureScan® with RestoreSensor® SureS-
can® implantable pulse generator (IPG) with Adap-
tiveStim®) was implanted with leads spanning from 
the bottom of the T9 vertebral body to the mid portion 
of the T11 vertebral body (Fig. 1). The AdaptiveStim® 
setting allows the IPG to automatically adjust the 
stimulation amplitude as the patient changes position 
from standing to sitting to laying. The patient’s device 
was programed to create paresthesias throughout 
the bilateral lower extremities from thighs to his feet. 
He denied any unpleasant paresthesias or areas of 
pain that were not covered. A summary of the spinal 
cord stimulator settings and parameters can be seen 
in Table 2. 
After implantation the patient’s symptoms improved 

by greater than 90%. Equally important was the im-
provement in quality of life. In the follow-up period, he 
reported dramatic improvement in functional status, 

Fig 1. Anteroposterior (AP) fluoroscopic view of midline 
placed dual octet stimulator leads spanning the bottom of 
T9 to T11 post implantation. Central point of stimulation 
was obtained with the second and third contacts from the 
bottom of both leads.
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cardiovascular activity, and focus on professional 
work. One year from implantation, the patient was 
employed in a full-time office position that required 
a 30-minute urban commute that included a mile 
of walking. Additionally, he was able to participate 
in weekly improvisational comedy performances, a 
passion hindered by his previous physical constraints. 
At the initial encounter he was not using pharmaco-
logic analgesics, and on follow-up he continued to 
not require analgesic medications. One year after 
implantation, computed tomography for workup of 
unrelated gastrointestinal symptoms found the leads 
to be unchanged in position (Fig. 2). 

Table 2. Spinal cord stimulator settings.
Amplitude Limits	 Left Right
Upper 10.5 V 10.5 V
Programmed 2.55 V 3.7 V
Lower 0.0 V 0.0 V
Upright Setting 2.85 V 2.75 V
Mobile Setting 2.55 V 3.70 V
Lying Back Setting 1.20 V 1.85 V
Lying Right Side Setting 1.65 V 1.95 V
Lying Left Side Setting 0.0 V 0.0 V

Contacts in use: Seconad and third from the bottom bilaterally.
Frequency: 30 Hz
Pulse width: 450 µs

Fig. 2 Coronal view of computed tomography (CT) study obtained 
one year post implantation showing spinal cord stimulator leads in 
unchanged location spanning T9 to T11.

DISCUSSION
Our patient described positive symp-

toms of pins and needles. Because the 
physical exam was normal, large-fiber 
neuropathy was deemed less likely. 
He had no autonomic symptoms and 
electromyography and MRI studies 
were normal. Because the patient had 
a history of vincristine chemotherapy, 
these findings lead to the diagnosis 
of chemotherapy-induced peripheral 
neuropathy.
Vincristine therapy has been associ-

ated with SFN in animal studies. In 
experimental animal models, painful 
neuropathies develop after vincristine 
treatment, with degeneration of the in-
traepidermal terminal arbors of sensory 
fibers and the activation of the skin’s 
resident immune cells (11,12).
The incidence of chemotherapy-

induced peripheral neurotoxicity (CIPN) 
is currently unknown but has been 
reported to be about 40% (13). In one 
report, vincristine-induced peripheral 
neurotoxicity was as high as 80% in 
some small retrospective studies (9). 
Risk factors for the development of 
CIPN are shown in Table 3. 
At first evaluation with a new primary 

care physician, the patient was referred 
to the pain clinic based on his function-
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•  Longer duration of therapy/high cumulative dose 
•  �Type of chemotherapeutic agent (e.g., vincristine, cisplatin, 

paclitaxel) 
•  Concurrent administration of other neurotoxic agents 
•  Pre-existing neuropathy (including chemotherapy-induced) 
•  �Congenital diminished levels of dihydropyrimidine 

dehydrogenase 
•  �Alcohol consumption, smoking, familial diabetes, elevated 

serum creatinine levels, and young age

Table 3. Risk factors for predicting chemotherapy-induced 
peripheral neurotoxicity.

ally limiting pain symptoms. The established relation-
ship between the primary care physician and the 
pain clinic permitted timely referral and scheduling, 
minimizing delay in assessment and intervention by 
the team of board-certified pain specialists. Earlier 
referral to a pain specialist by the patient’s oncolo-
gist, neurologist, and previous primary care physician 
may have led to a decreased period of suffering and 
more prompt return of function. Early consultation 
with a pain physician for complex pain syndromes 
may reduce patient exposure to parochial assess-
ment and treatment.
While conventional spinal cord stimulation results in 

paresthesias that replace the painful sensation, the 
multiple specific mechanisms of dorsal column stimu-
lation associated analgesia are yet fully elucidated. 
Spinal cord stimulation decreases the sensation of 
pain through modulating afferent nociceptive trans-
mission at the dorsal horn via the gate control theory 
(14). According to this theory, a neuroanatomical gate 
in the dorsal horn of the spinal cord modulates the 
transmission of pain sensation centrally. A-beta activ-
ity at the dorsal horn inhibits c-fiber signal transmis-
sion, thereby “closing the gate.” A-beta fiber triggering 
is more susceptible to electrical stimulation than that 
of c-fiber triggering. 

CONCLUSION
Small fiber neuropathy after vincristine chemothera-

py presents challenges for diagnosis and treatment. 
The associated pain symptoms may be mild or severe 
and may progress to significant disability. In this case, 
spinal cord stimulation provided an effective option for 
ameliorating the debilitating symptoms of small fiber 
neuropathy when comprehensive therapy failed. The 
patient progressively suffered for 7 years before being 
offered a trial of spinal cord stimulation. Interventional 
pain physicians should educate referring oncologists 
as to the potential for not only the treatment of cancer 
pain, but also on the options available for managing 
debilitating cancer treatment-related pain. 
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