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PainVision Apparatus Is Effective for
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Study Design: Case series.

Purpose: To determine the utility of “PainVision” apparatus for the assessment of low back pain.

Overview of Literature: A newly developed device, the PainVision PS-2100 (Nipro, Osaka, Japan), has been used to assess the per-
ception of pain in a quantitative manner. In the current study, we aimed to evaluate the efficacy of PainVision for the assessment of
low back pain.

Methods: We assessed 89 patients with low back pain. The numeric rating scale (NRS) score, McGill Pain Questionnaire (MPQ) score
and the degree of pain calculated by PainVision were measured twice at 4-week intervals in each patient. An electrode was patched
on the forearm surface of the patients and the degree of pain was automatically calculated (degree of pain=100x[current producing
pain comparable with low back pain—current at perception threshold/current at perception threshold]). Correlations between NRS and
MPQ scores and the degree of pain were determined using Spearman’s rank correlation test.

Results: There was a strong correlation between the NRS and MPQ scores at each time point (7,=0.60, p<0.0001). The degree of pain
also showed a moderate correlation with NRS and MPQ scores at each time point (,=0.40, p<0.03). The change in the degree of pain
over 4 weeks showed a moderate correlation with changes in the NRS and MPQ scores (1,=0.40, p<0.01).

Conclusions: PainVision as self-reported questionnaires is a useful tool to assess low back pain.
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Introduction

Low back pain is a common clinical problem and is of
major socioeconomic importance. However, at the cur-
rent time, there is little information regarding the patho-
genesis of this disease. Any of the spinal structures (inter-

vertebral discs, facet joints, vertebral bodies, ligaments or
muscles) may be a source of low back pain [1-3].

The treatment for patients with chronic low back pain
and its evolving disability primarily attempts to improve
the patients’ levels of activities and participation. Mostly,
self-reported questionnaires have been used to assess
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daily functioning for clinical and research purposes. For
example, the Oswestry Disability Questionnaire (ODQ)
has been one of the most commonly used disease-
specific measures for patients with low back pain [4]. The
Oswestry disability index (ODI) is calculated from the
score for each of the ten ODQ items. The Roland-Mor-
ris Disability Questionnaire (RDQ) was designed for the
use in primary care research, to assess physical disability
because of low back pain [5]. It has been extensively used
in different clinical practice settings (primary care, oc-
cupational health and multidisciplinary rehabilitation
centers), to monitor the progress in patients with acute,
sub-acute, and chronic low back pain and in patients with
sciatica [6]. RDQ scores are dependent on self-reported
questionnaires.

The scores of these pain assessment questionnaires are
based on the subjective reporting by patients. A newly
developed device, PainVision PS-2100 (Nipro, Osaka,
Japan), has been used to quantitatively determine pain
intensity as the “degree of pain” calculated from the cur-
rent production of electrical threshold perception and the
current production of a comparable pain sensation [7,8].
To our knowledge, there has been no previous report on
the use of PainVision to assess low back pain. In the cur-
rent study, we aimed to evaluate the efficacy of PainVi-
sion for the assessment of low back pain.

Materials and Methods

The procedures in this study were approved by the eth-
ics committee of our institution and an written informed
consent was obtained from each subject.

Fig. 1. PainVision. (A) Electrodes are patched on the surface of patient forearms and both, current at perception threshold and
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1. Patients

In this study, the low back pain in 89 patients was as-
sessed, continuing for at least 3 months and with or
without accompanying radicular pain. The Investigation
by X-ray film and magnetic resonance imaging revealed
lumbar spondylosis, lumbar disc herniation and lumbar
spinal stenosis as likely causes of low back pain in the
study subjects. Patients were excluded from this study
if they had previously undergone a spinal surgery or
had infections, tumors or a trauma. Also patients with
planned surgery were excluded.

2. Pain score

Only the low back pain was evaluated in the current
study, we didn’'t evaluate the radicular leg pain. In each
patient was the numeric rating scale (NRS) (with 0 being
no pain and 1 the worst pain), the McGill Pain Question-
naire (MPQ) [9] (0-45; where 45 is worst) scores and the
degree of pain calculated by the PainVision apparatus
were measured twice at 4 week intervals in each patient.
The electrode of the PainVision apparatus was patched
onto the surface of the forearm of patients, and both, the
current at the threshold of perception and current pro-
ducing pain compatible with their low back pain (i.e., the
current producing pain of the same intensity as the low
back pain reported by the patient) were measured. The
current was pulsed for 0.3 ms at 50 Hz and 0-120 pA. The
degree of pain was automatically calculated (degree of
pain=100x[current producing pain comparable with low
back pain-current at perception threshold/current at per-
ception threshold]) (Fig. 1). The correlations between the

current producing pain comparable with low back pain are measured. (B) The degree of pain was automatically calculated using

software.
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Table 1. Demographic characteristics of patient subjects

Characteristic

No. of patients 89
Sex (male:female) 40:49
Age (yr)? 66+6.5 (40-84)
Symptom duration (mo)®’ 5.0+3.0(3-12)
Diagnosis 1.0
Lumbar spondylosis 30
Lumbar disc herniation 9
Lumbar spinal stenosis 50
Use of non-steroidal anti-Inflammatory drugs
Before measurement 57
During 4 wk 62
Pain score before measurement
Low back pain
Numeric rating scale” 7.0£1.4

McGill Pain Questionnaire® 20+14

Values are presented as number or mean (range).
“Meansstandard error of the mean.

degree of pain, NRS and MPQ scores and score changes
over 4 weeks were evaluated using Spearman’s rank cor-
relation test.

3. Treatment

All study subjects were conservatively treated during the
4-week interval between the measurements. Medication
(only nonsteroidal anti-inflammatory drugs) and exercise
were allowed at the patient’s request. However, surgery
was not permitted within the study.

4. Statistical analysis

Data were compared using Spearman’s correlation coef-
ficient by rank test. p<0.05 was considered statistically
significant.

Results

Table 1 shows the demographic characteristics of the 89
patients.

Fig. 2 shows the initial correlation between the NRS
and MPQ scores and the degree of pain. There was a
strong correlation between NRS and MPQ scores (r,=0.67,

p<0.0001). The degree of pain showed moderate correla-
tions with NRS score (r=0.40, p=0.03) and MPQ score
(r=0.47, p=0.012).

Fig. 3 shows the correlation between NRS and MPQ
scores and the degree of pain 4 weeks after the initial
measurement. There was a strong correlation between
NRS and MPQ scores (r.=0.60, p<0.0001). The degree
of pain showed moderate correlations with NRS score
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Fig. 2. Correlation between NRS and MPQ scores and the degree of
pain. (A) NRS score vs. MPQ score. (B) Degree of pain vs. NRS scores.
(C) Degree of pain vs. MPQ scores. NRS, numeric rating scale; MPQ,
McGill Pain Questionnaire.
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Table 2. Relationship between changes in NRS and MPQ scores, and of degree of pain during 4 weeks

Degree of pain vs. NRS score

Degree of pain vs. MPQ score

NRS score vs. MPQ score

Is 0.37286
p 0.0047
n 89

0.36673 0.60566
0.0115 <0.0001
89 89

NRS, numeric rating scale; MPQ, McGill Pain Questionnaire.
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Fig. 3. Correlation between NRS and MPQ scores and the degree of
pain 4 weeks after the first measurement. (A) NRS score vs. MPQ
score. (B) Degree of pain vs. NRS scores. (C) Degree of pain vs. MPQ
scores. NRS, numeric rating scale; MPQ, McGill Pain Questionnaire.

(r=0.45, p=0.01) and MPQ score (r,=0.50, p=0.010).

Table 2 shows that the change in NRS score during 4
weeks has a strong correlation with the change in MPQ
score (r=0.60, p<0.0001). Changes in the degree of pain
during 4 weeks showed moderate correlations with the
changes in NRS score (1,=0.37, p=0.0047) and MPQ score
(r=0.37, p=0.01).

Discussion

In the current study, there was a statistically significant
correlation between the degree of pain that was calcu-
lated by PainVision and the NRS and MPQ scores at each
measurement. In this regard, it is useful to calculate the
pain degree by PainVision for the evaluation of low back
pain.

Several ways of function measurements have been re-
ported in patients with low back pain including the Low
Back Pain Rating Scale, ODI, Progressive Isoinertial Lift-
ing Evaluation, Quebec Back Pain Disability Scale and the
RDQ [10]. All measurements are based on self-reported
questionnaires [10].

A neurometer may be used to objectively evaluate
nerve function and pain in several diseases. Neurometers
allow the selective stimulation of nerve fibers with dif-
ferent thicknesses, based on the concept that nerve fibers
with different thicknesses have different depolarization
times that depend on the frequency of their sinusoid elec-
trical stimulation [11]. Because quantitative electrophysi-
ological diagnosis offers a means by which the function
of selective nerve fibers should be evaluated, neurometers
have been used as auxiliary diagnostic tools for the as-
sessment of allodynia, dysesthesia and malingering [12].
Several authors have reported that a neurometer is very
useful in the assessment of lower-extremity sensory func-
tions and pain before and after surgery of lumbar disc
herniation [13,14].

A newly developed device, PainVision PS-2100, has re-
cently been used for the quantitative analysis of pain per-
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ception and sensation, measuring pain intensity as “degree
of pain” [7,8].

The PainVision apparatus can stimulate Ab and Ad-
fibers and the degree of pain is calculated from two
variables, the current perception threshold and current
producing comparable pain as measured by this device.
The current perception threshold variable is defined as
the lowest electrical current detected by the patient and
the current producing comparable pain is defined as the
electrical current judged by the patient as being com-
parable with the intensity of their ongoing pain [7,8]. A
neurometer can only evaluate current perception thresh-
olds; however, PainVision can evaluate the degree of pain
automatically by the stimulation of A and A§ fibers.

In this study, the low back pain was objectively mea-
sured and the degree of low back pain correlated with
the subjective NRS and MPQ scores at 2 time points.
Furthermore, change in the degree of pain over 4 weeks
showed a moderate correlation with the changes in NRS
and MPQ scores. Therefore, we concluded that PainVi-
sion is as tool as useful as self-reported questionnaires for
the assessment of low back pain.

This study has several limitations. First, we examined
only a small number of patients. A larger number of
patients need to be evaluated to strengthen the findings
of the current study. Second, we did not compare the
degree of pain with scores of other evaluation methods
such as the ODI and RDQ score. Finally, the patients had
low back pain; however, the electrodes of the apparatus
were located on the forearm and not on the low back.
The electrodes were located on the forearm because there
were fewer skin hairs and sweat glands, the surface of the
forearm is flat and no muscle contraction was effected by
the stimulation. Furthermore, it has been reported that
reproducibility and reliability of pain degree obtained
from the forearm are significantly superior to those from
foot and leg. So, the degree of pain was obtained from the
forearm [15].

Conclusions

In summary, we evaluated the low back pain in 89 sub-
jects. NRS, MPQ scores and degree of pain computed us-
ing PainVision were measured twice at 4-week intervals
in each patient and statistically significant correlations
were found between the 3 types of measurements. We
conclude that PainVision is a useful tool for the assess-

ment of low back pain.
Conflict of Interest

No potential conflict of interest relevant to this article
was reported.

References

1. Nachemson AL. The lumbar spine: an orthopedic
challenge. Spine 1976;1:59-71.

2. Mooney V. Presidential address. International Soci-
ety for the Study of the Lumbar Spine. Dallas, 1986.
Where is the pain coming from? Spine (Phila Pa
1976) 1987;12:754-9.

3. Deyo RA, Weinstein JN. Low back pain. N Engl J
Med 2001;344:363-70.

4. Fairbank JC, Couper ], Davies ]B, O’Brien JP. The Os-
westry low back pain disability questionnaire. Phys-
iotherapy 1980;66:271-3.

5. Roland M, Morris R. A study of the natural history of
back pain. Part I: development of a reliable and sen-
sitive measure of disability in low-back pain. Spine
(Phila Pa 1976) 1983;8:141-4.

6. Grotle M, Brox JI, Vollestad NK. Concurrent com-
parison of responsiveness in pain and functional
status measurements used for patients with low back
pain. Spine (Phila Pa 1976) 2004;29:E492-501.

7. Kato J. PainVision. Masui 2011;60:1059-63.

8. Ikeno S, Kawamata M. PainVision. Masui 2009;58:
1367-72.

9. Melzack R. The short-form McGill Pain Question-
naire. Pain 1987;30:191-7.

10. Smeets R, Koke A, Lin CW, Ferreira M, Demoulin
C. Measures of function in low back pain/disorders:
Low Back Pain Rating Scale (LBPRS), Oswestry Dis-
ability Index (ODI), Progressive Isoinertial Lifting
Evaluation (PILE), Quebec Back Pain Disability Scale
(QBPDS), and Roland-Morris Disability Question-
naire (RDQ). Arthritis Care Res (Hoboken) 2011;63
Suppl 11:5158-73.

11. Katims JJ, Naviasky EH, Rendell MS, Ng LK, Bleeck-
er ML. Constant current sine wave transcutaneous
nerve stimulation for the evaluation of peripheral
neuropathy. Arch Phys Med Rehabil 1987;68:210-3.

12. Katims JJ, Mitsuhata H, Miyazaki T. Electrodiag-
nostic evaluation of sensory nerve function in the
patient with pain: neuroselective current perception



I VLEN Seiji Ohtori et al.

13.

14.

threshold (CPT) and pain tolerance threshold (PTT)
Pain Clinic 1998;19:535-49.

Yamashita T, Kanaya K, Sekine M, Takebayashi T,
Kawaguchi S, Katahira G. A quantitative analysis of
sensory function in lumbar radiculopathy using cur-
rent perception threshold testing. Spine (Phila Pa
1976) 2002;27:1567-70.

Imoto K, Takebayashi T, Kanaya K, Kawaguchi S,

15.

Asian Spine ] 2014;8(6):793-798

Katahira G, Yamashita T. Quantitative analysis of
sensory functions after lumbar discectomy using cur-
rent perception threshold testing. Eur Spine J 2007;
16:971-5.

Takahashi K, Kumagaya J, Akatsuka S, et al. Evalu-
ation of electronic pain threshold using painvision:
reproducibility and reliability. Butsuriryouhou 2008;
19:204-10.



