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Abstract

We investigated cervical epidural steroid injection effects on Current Perception Threshold (CPT) measures in a patient with
neuropathic pain using the Neurometer® CPT/C device (Neurotron, Inc Baltimore MD, USA). CPT measures pre injection
revealed a significant hypoesthesia in Aδ and C fibers with normal Aβ fiber function. CPT testing 24 hours after a cervical epidural
injection at the C7-T1 interspace using methylprednisolone and lignocaine revealed normal measures indicating a reversal of
sensory nerve dysfunction. These findings corresponded with a 100% reduction in the patient’s neuropathic symptoms.

INTRODUCTION

The Neurometer® CPT technology has been in routine
clinical and research use for decades worldwide. The
automated sensory Nerve Conduction Threshold (sNCT)
procedure performed by the Neurometer® CPT painlessly
evaluates sensory nerve function and is capable of detecting
both clinical and subclinical large and small fiber neuropathy
by using different frequencies of a constant current sine
wave stimulus. The 2000 Hz stimulus evokes responses from
the Aβ, the 250 Hz stimulus evokes responses from the Aδ
and the 5 Hz stimulus evokes responses from the C fibers.
The neuroselectivity of the different frequencies of a sine
wave stimulus has been validated from direct cell recordings
and pharmacological animal studies1 . The device provides

the ability to measure pain perception and Pain Tolerance
Thresholds (PTT) without the possibility of injuring intact
skin. Although many studies have indicated the usefulness of
this device in the quantification of nerve dysfunction in
patients with peripheral neuropathy of various etiologies (eg
diabetes, toxicities, HIV)2 entrapment neuropathies3,

radiculopathy4, genitourinary pathology5, as well as, various

animal studies6 we have found no published reports on the

effect of epidural steroids on CPT measures. In this case
report we investigated the role of sNCT evaluation in
objectively measuring sensory changes in response to
epidural steroids.

CASE REPORT

A 40-year-old male patient was diagnosed with right phrenic
nerve tumor. As staging showed no metastatic spread, he
underwent en bloc resection and right modified neck
dissection (MND) with curative intent. After surgery he
presented to us with severe neuropathic pain involving the
right neck with radiation to the mandibular region. The
intensity of the pain was reported as 8 on the 10-point visual
analog scale (VAS), with the least pain as 6/10. The pain
was constant, and described as shooting, burning, and
tingling and itching. He also experienced hyperalgesia,
subjective change in temperature and mechano-allodynia.
The inability to achieve pain relief resulted in severe
depression, insomnia and poor quality of life. His pain-
management regimen at that time consisted of Tab.
Morphine 60 mg daily in divided doses, Gabapentine, 400
mg every 6 hours, Ibuprofen-paracetamol combination every
8 hours and injection diclofenac for breakthrough pain.
Despite this, he rated his pain as 8/10 at rest and “too bad to
measure” on any sort of neck movement. MRI of cervical
region showed early cervical spondylosis with mild C6-C7
and C5- C6 disc bulge with mild ventral thecal sac
indentation. He was given a cervical epidural steroid
injection at the C7-T1 interspace consisting of
Methylprednisolone 80 mg with 6 ml of 1% lignocaine at
daily intervals for 3 consecutive days. His neuropathic
symptoms responded with a reduction of 60% in VAS. CPT
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measures at 2000 Hz, 250 Hz and 5 Hz were performed pre
and 24 hours post injection (Figure 1) using the
Neurometer® CPT/C in a method previously described.7

Prior to Methylprednisolone injection, sNCT testing was
performed at a site tested corresponding to the area of
maximum pain intensity (right side of neck, C3) and the
corresponding contralateral asymptomatic side. The test
results revealed significant hypoesthesia in the 250 Hz and
5Hz CPT measures (2-3 standard deviations above the
mean).

Figure 1

Figure 1: CPT measures pre and post cervical epidural
steroid injection. The Right Post Injection values at 250 and
5 Hz were significantly lower than the corresponding Pre
Injection values (p< .05).

The results from the 2000 Hz measures revealed normal
function. The asymptomatic contralateral side had normal
measures at all 3 frequencies. The data analysis was
performed using the Neuval® software provided with the
device (Neurotron, Inc. Baltimore MD USA). This
proprietary software performs detailed analyses on the data
by comparing them to an established normative database.
Repeat testing was performed 24 hours later at the same sites
tested previously. The CPT results from this test were
entirely normal at all frequencies tested bilaterally. The
patient tolerated the procedure and testing without
complaints. He then complained of localized pain at C 6 in
the neck radiating to right mandibular region 2 days later. It
was unfortunate that we were not able to perform a sNCT
test at this time. He was also given trial of Pain Shield (low
frequency ultrasonic waves) without relief. A mandibular
nerve block with 2 ml of 0.25% bupivacaine was performed
using a nerve stimulator. He was discharged with pain relief
of more than 90% and the total duration of effect of the
steroid to relieve pain was about 90 days.

DISCUSSION

Current thresholds (CTs) assessed at different frequencies
have been used in the diagnosis of small and large fiber

neuropathies such as post-herpetic neuralgia13 and diabetic

neuropathy4 . Differential changes in the CT at 5, 250 and
2000 Hz stimuli have been detected following spinal

anesthesia with lidocaine12, 14 and intravenously administered

hydromorphone15 .

Lignocaine was added for the immediate pain relief of
patient. The cervical epidural administration of local
anaesthetics in combination with steroids or opioids is useful
in the palliation of cancer related pain of head, face,

shoulder, upper extremity and upper trunk16, 17 . Daily
cervical epidural nerve block with local anaesthetic or

steroid may be required to treat the acute painful conditions18

. The subsequent injections of steroid were given only for
the better efficacy of improvement in neuropathic symptoms.

Nishimura et al7 assessed the recovery level for sensory
function after carpal tunnel release for the treatment of
idiopathic carpal tunnel syndrome (CTS) with the current
perception threshold (CPT) test. Seventeen CTS patients (21
hands) were followed, and the CPTs at the index finger of
each patient were measured preoperatively and at 1, 3, and 6
months postoperatively. After carpal tunnel release, there
was significant recovery of CPT at all stimulation
frequencies, indicating improvement of all sensory functions
including sensations of temperature, pain, touch, and
vibration.

Nagakura et al10 assessed the threshold current (CT) required
to evoke a paw withdrawal response in rats with stepwise
increases in current delivered as sinusoidal stimulation at
frequencies of 2000 Hz (CT2000), 250 Hz (CT250) and 5
Hz (CT5). Intrathecal administration (1–10 lg/rat) of
morphine selectively increased CT5 and CT250 (efficacy
order was CT5 > CT250 CT2000 = 0), although systemic
morphine (1–5 mg/kg, S.C.) affected all three CTs (CT5 >
CT250 > CT2000 > 0). Intrathecal pretreatment at day 3 of
capsaicin (75 lg/rat) increased the thermal nociceptive
threshold and selectively increased CT5 (CT5 CT250,
CT2000 = 0). Intraplantar carrageenan injection
progressively decreased CT250 and CT5, but increased
CT2000 for a 3 h period. Intraperitoneal pretreatment with
indomethacin (20 mg/kg) attenuated carrageenan evoked CT
alterations as well as progression of paw swelling and
thermal hyperalgesia. They concluded that low, but not high,
frequency stimulation activated a withdrawal response which
appeared mediated by morphine and capsaicin sensitive
primary afferents and this threshold was reduced in the
presence of inflammation. These data suggested the validity
of such stimulation in defining drug action in a nontissue
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injurious fashion.

In our patient, the test results revealed significant
hypoesthesia in the 250 Hz and 5Hz CPT measures (Figure
1). The decrease of thresholds at low frequency stimuli after
carrageenan injection suggested the sensitization of the
afferent system involved in pain transmission in the face of
inflammation.

CONCLUSION

The use of sNCT evaluation proved useful by providing an
objective quantitative measure to assess block effects. The
painless nature of the test makes it an ideal non-invasive tool
for long-term surveillance of small fiber involvement in
neuropathic conditions. This test modality may be useful for
understanding the different roles specific sensory nerve
fibers play in maintaining neuropathic pain, as well as, in
evaluating antinociceptive agents. The ability to objectively
quantify neuroselective pain and non-pain sensations is a
powerful new tool for the pain clinician. More clinical and
basic research utilizing the sNCT evaluation CPT and PTT
measurements in characterizing sensory abnormalities in
various chronic pain conditions and assessing the efficacy of
various interventional strategies is needed. The sNCT
evaluation will continue to provide valuable measures in the
objective evaluation of the patient with pain.
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