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CHAPTER 11

TECHNOLOGY REVIEW: T HE NEUROMETER ®
CURRENT P ERCEPTION THRESHOLD (CPT)
I NTRODUCTION
The American Association of Electrodiagnostic Medicine
(AAEM) undertook this technology review based on
AAEM member inquiries received in the Executive
Office regarding the Neurometer® Current Perception
Threshold (CPT). The Neurometer ® CPT is a device for
evaluating and quantifying sensory function which has
been available in the medical market place for some
years. The AAEM is currently undertaking a review of
the general topic of quantitative sensory testing (QST),
and technology reviews of other specific methodologies
and instruments are anticipated in the future.
The Neurometer ® CPT is a transcutaneous electrical
stimulator which delivers sinusoidal electrical stimuli via
surface electrodes at frequencies of 5 Hz, 250 Hz, and
2000 Hz, and at a current intensity range of 0.01 to 9.99
milliamperes. It is the only commercially available
instrument applying this technology to the evaluation of
sensory nerve function. Patients are asked to identify the
presence or absence of the stimulus through a forced
choice protocol. After an initial tentative threshold is
determined, stimuli are presented that vary around the
presumed threshold to confirm threshold stability and
replicability. To prevent guessing, results are verified
with placebo stimulation. The placebo stimulation is
given by turning off all current without informing the
patient and presenting these absent stimuli. Therefore,
determination of threshold requires consistent patient
response. The threshold of perception is the measured
response. The testing procedure requires a brief time to
perform (the promotional literature suggests 15 to 20
minutes), uses few consumable supplies, and will print
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out results in a standard format. The instrument weighs
12 pounds (including rechargeable batteries) and
includes software for the analysis of information.
Scientific publications and information from promotional
literature report the usefulness of this instrument for the
detection, screening, diagnosis, and management of
diseases of the peripheral nervous system. Capabilities
attributed to the instrument in the literature include the:
1. Detection of axonal and demyelinating peripheral
neuropathies (specific conditions include those
associated with diabetes,5-7,9,10,13,14,19,20,23,25-28,30,32,35,36,38-41,44,48-51,53
uremia,3,18,31,53-55 organophosphate pesticides,13 heavy
metals,13 vinca alkaloids,31 hyperthyroidism,33 cisplatin
toxicity,33 HIV infection,17,33,47 Lyme disease,33 leprosy,34
hereditary conditions,33 primary biliary cirrhosis,21,22
and other toxins43,56).
2. Detection of carpal tunnel syndrome (CTS),8,15,16
cervical radiculopathy, 33 lumbosacral radiculopathy, 16,33
tarsal tunnel syndrome, 33 reflex sympathetic dystrophy, 33
fibromylagia,42 and neuroma. 33
3. Ability to selectively measure and quantitate the
response to stimulation of different size sensory
nerve populations (the 2000 Hz stimulus is
described as specific for measuring the response of
A-beta fibers, the 250 Hz for A-delta fibers, and the
5 Hz for type C fibers).5,12,24-30,40,45,51-53
4. Differentiation of mononeuropathies from polyneuropathies (including enhanced sensitivity for
the detection of ischemic mononeuropathies)
through multisite testing.4,34,39
5. Quantification of hyperesthetic and hypoesthetic
conditions. 11,15,16,25,46,53

METHODS - REVIEW OF PUBLISHED
ARTICLES OR ABSTRACTS
Criteria for Review and Literature Search Methods
Studies utilizing the Neurometer ® CPT for the detection
and diagnosis of peripheral nervous system disorders
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published through February 1, 1998, were reviewed. A
Medline text-word search (“neurometer” or “current
perception threshold”) revealed 26 articles. Other articles
were obtained through cross-referencing bibliographies
from already obtained articles and from lists provided by
the manufacturer. This search yielded 44 articles
(original investigations or case reports) and 115 abstracts,
textbook chapters, or review articles. The staff of the
AAEM, Mayo Clinic Library, and Baystate Medical
Center Library assisted with obtaining articles, some of
which were only obtainable from large reference
libraries. References not obtainable through these
sources were requested directly from the manufacturer of
the Neurometer® CPT.
The criteria used for the evaluation of these publications
were modified from those used by the AAEM Quality
Assurance Committee for the evaluation of CTS 1 and
from the consensus report 37 on QST of the Peripheral
Neuropathy Association.
The 6 criteria used in the evaluation are:
1. A prospective study.
2. Independent ascertainment of the clinical condition evaluated by the Neurometer® CPT.
3. A detailed description of methodology (sufficient
to permit replication).
4. Attention to testing conditions that could potentially affect the results.
5. A suitable reference population from the same
laboratory (obtained either concurrently or previously in the same laboratory).
6. Criteria for abnormality obtained from the
reference population and defined in statistical
terms. This last criterion allows comparison of a
given procedure with other procedures.

SUMMARY OF THE LITERATURE
General Issues
1. Most of the published articles involve studies
correlating the performance of the Neurometer®
CPT to results obtained from standard nerve
conduction studies (NCSs) (or other diagnostic
techniques) within populations of affected
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individuals with known diseases. Differing and
conflicting conclusions are drawn from several of
these evaluations; examples include the usefulness
of the Neurometer® CPT for the evaluation of
CTS8,15,16 and for the assessment of diabetic
associated peripheral neuropathy. 5-7,9,10,13,14,19,20,23,2528,30,32,35,36,38-41,44,48-51,53
The studies frequently show
abnormalities in Neurometer® CPT measures that
correlate with NCS results (or other means of
evaluating nerve deficits). The Neurometer® CPT
findings in these studies are often more numerous
or pronounced than those abnormalities on NCS
testing. However, there is the fundamental problem of what constitutes an appropriate standard
against which to measure the Neurometer® CPT
(for example, NCS values cannot be used as the
standard if the Neurometer® CPT is being
compared to these values). Another problem with
the technique is that it elicits multiple measures
(thresholds for 3 frequencies at each site), and any
abnormality detected during the assessment of a
diffuse or multifocal condition is considered
significant. This causes a problem when multiple
measures are being compared. Also, there is a
tendency in the literature to arbitrarily assign various degrees of deviation from a normal population
as grades of severity. 15,16,36,53 These grades do not
add any additional information. Some of the
reports use ratios of sensory threshold values.15,16,53
These ratios are difficult to interpret given the
current state of knowledge about this technique.
The following issues were apparent in the
Neurometer® CPT literature, however, these same
comments apply to other applications of QST as
well.
2. Since the Neurometer® CPT test requires an intact
sensorimotor system from the sensory receptor to
the motor speech area (to signal stimulus
detection), a report of abnormal sensory perception
lacks localizing value and can reflect abnormality
at any site along this pathway. Therefore, the
technique is limited in its ability to distinguish
between anatomic sites of peripheral nerve injury.
For example, it is not possible with the
Neurometer® CPT to distinguish between distal
median nerve entrapment, proximal median nerve
injury, or cervical radiculopathy, since these may
all cause the same Neurometer ® CPT abnormality.
3. Unlike an NCS, which requires only minimal
patient cooperation, the Neurometer® CPT test
requires active patient participation. In the absence
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of cooperation (due to physical or motivational
limitations, including a failure to follow instructions) the Neurometer® CPT test will generally fail
to result in a reproducible score. This limitation
excludes certain classes of patients from
investigation (such as children, those too weak to
communicate, and the comatose patient).
4. The influence upon current perception threshold of
central nervous system diseases, conditions which
affect sensory perception such as local cutaneous
diseases, or painful states not due to nerve
pathology has not been established.

Specific Issues
1. Evidence supporting the ability of the Neurometer®
CPT to selectively measure the function of
different nerve size nerve fiber populations is based
primarily upon studies correlating stimulation
frequency with results from other examination
techniques (such as thermal threshold and
vibration threshold) in diseased patients or studies
on normal volunteers undergoing spinal anesthesia. 24 However, there is a problem regarding
what constitutes an appropriate way to validate
these studies. It is not clear what constitutes an
appropriate standard against which to test this
hypothesis. For instance, it is possible that different classes of sensory fibers are being
stimulated simultaneously, resulting in the
subjective sensations described by the patient.37
(The only study examining the relationship
between CPT measures and pathologic nerve
specimens shows no correlation between
myelinated nerve fiber density and current
perception threshold.49 )
2. Although normal values for Neurometer ® CPT
measures are reported, it is unclear if these values
depend upon accumulated studies or have been
obtained by a systematic program for establishing
normal values. Also, the source of these values is
not easily gleaned from the publications that were
reviewed. For instance, Weseley, Sadler, and
Katims54 report in a table for normal values,
“healthy CPT measures (n=84)” and reference this
to 2 earlier papers.l3,14 The referenced papers
however do not report the tabular data. The papers
describe testing “44 normal volunteers” and “60
normal volunteers,” respectively, and report

normal data only in a graphical format. The same
table is presented by Weseley, Liebowitz, and
Katims.53 This paper, however, indicates that the
values are derived from “60 neurologically healthy
subjects.”53 These values are then referenced to 2
publications,12,13 1 of which does not mention or
present the tabular accumulation of normative data
and was not referenced by Weseley and
colleagues.12 The other reference was 1 of those
referenced by Weseley and colleagues.13 This same
table is also presented by Katims, Rouvelas,
Sadler, and Weseley, 16 but describes “N=137,” and
incorporates into the table of normal values
“n=68” published by Appenzeller and colleagues.2
Therefore, it is not possible to know from the
literature if patient evaluations for the different
conditions to which usefulness of this technique
has been attributed have been performed over the
same sites or with the same techniques used for
obtaining normal values. This is a significant
limitation when attempting to interpret the
published studies examining the usefulness of the
Neurometer ® CPT for assessment of patients with
diabetes, uremia, CTS, and the other described
applications. In addition, there is little published
information about reliability of test results between
operators and the replicability of results between
testing times.
3. Unlike an NCS, which provides information on
conduction velocity and amplitude across a
number of proximal and distal nerve segments, the
Neurometer ® CPT provides only 1 set of values for
each site studied. Therefore, the location and type
(axonal or demyelinative) of peripheral nerve
pathology is less clear with Neurometer® CPT
testing compared to NCSs to which needle
electromyography (EMG) may add nonredundant
information.
4. Evidence supporting the ability of the CPT
evaluation to quantify hyperesthesia, as well as
hypoesthesia, is based upon the assumption that
detection of stimuli that fall either below or above
the reported normal ranges represent the former or
latter condition, respectively. This assumption
forms the basis of several published reports.15,16,53
However, “in hypersensitivity states, threshold
may be reduced, normal, or increased, but
typically, as the stimulus strength is gradually
increased above threshold, perception increases
abnormally in magnitude, kind (an altered
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sensation), or both.”37 Testing and validation of this
assumption using the Neurometer® CPT has not
been described.

Safety
There have been no reports of adverse effects or injury in
association with performance of Neurometer® CPT
studies by personnel trained in the use of this equipment.
The test procedure appears to be safe when performed by
trained and experienced medical personnel.

RECOMMENDATIONS
Determination of current perception threshold has the
potential for evaluation of patients with peripheral
nervous system diseases resulting in altered cutaneous
sensation. This type of testing could potentially
complement needle EMG and NCSs, to assist with
evaluating treatment response or disease progression
after a diagnosis is made. However, conflicting
information and methodologic problems exist regarding
the utility of the Neurometer® CPT for the diagnostic
evaluation of specific disease conditions such as CTS
and polyneuropathy. Future research is needed to
establish statistically expressed normal values and to
demonstrate the sensitivity and specificity of the
Neurometer ® CPT data.
1. Reference values need to be established for well
characterized and representative populations.
Values should be available for each of the sites
used for patient testing. Reference values should
be expressed as either mean ± a number of
standard deviations (when values are normally
distributed or so transformed) or as percentile
values (providing sufficient numbers of control
subjects are studied). The effects of potentially
influential variables such as age and temperature
should be characterized so that appropriate
adjustments can be considered.
2. Reproducibility and interoperator variability of
Neurometer® CPT normal values need to be
established and expressed statistically in control
subjects and patients with specific diseases.
3. The sensitivity and specificity need to be established
and compared to an appropriate standard (for
example, by studies comparing Neurometer ® CPT
data to the final diagnosis of CTS in patients and a
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group of healthy control subjects with a full
clinical and electrodiagnostic evaluation).
4. Studies are needed to analyze the cost and outcome
when Neurometer® CPT data is used for evaluating
treatment or disease progression.
The ultimate value of the Neurometer® CPT in the
settings to which it is suited will also depend upon
comparison of its usefulness against other methods of
QST. This may involve assessment of the sensitivity and
specificity of the different methodologies to which it is
compared, as well as a cost-benefit analysis.
Although the abstracts, textbook chapters, and review
articles describe many of the useful features attributed to
this instrument, the reviewers concluded that information
in these publications is insufficient to make conclusions
about the usefulness of this form of sensory testing at the
present time.

DISCLAIMER
This technology review is provided as an
educational service of the AAEM and is provided
for informational purposes only. This review was
undertaken by the AAEM at the request of
members and third parties. It is based on an
objective assessment of current scientific and
clinical information. The AAEM has not
conducted any product testing and does not
intend for this review to address the features,
safety, or reliability of any particular product.
Specific patient care decisions are the prerogative
of the patient and the physician caring for the
patient, based on the individual facts and
circumstances involved in each case. This review
was not written with the intent that it be used as
a basis for reimbursement decisions.
This is the disclaimer that appeared with the
original publication of this article. The disclaimer
that previously appeared on the Web site with this
article inadvertantly contained different language
than the original disclaimer, including the
omission of the final statement that this review
was not intended to be used as a basis for
reimbursement decisions.

Approved by the American Association
of Electrodiagnostic Medicine: October 1998.
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DEFINITIONS
Safety: A judgment of the acceptability of risk in a
specified situation, e.g., for a given medical problem, by
a provider with specified training, at a specified type of
facility.

REFERENCES
Abbreviations: alcoholic noninsulin dependant diabetes mellitus (ANIDDM); cephalic evoked noncutaneous sensations (CENS); central
nervous system (CNS); current perception threshold (CPT); carpal
tunnel syndrome (CTS); hemodialysis (HD); human
immunodeficiency virus (HIV); nerve conduction testing (NCT);
newly diagnosed noninsulin dependent diabetes mellitus (NDNIDDM); noninsulin dependent diabetes mellitus (NIDDM);
polychlorinated biphenyl (PCBs); polychlorinated dibenzofurans
(PCDFs); polychlorinated dibenzo-p-dioxins (PCDDs); peripheral
nervous system (PNS); standard deviation (SD); transcutaneous
electrical nerve stimulation (TENS); transcutaneous nerve stimulation
(TNS).
1.

2.

3.

4.
5.
6.

7.

American Association of Electrodiagnostic Medicine Quality
Assurance Committee. Jablecki CK, Andary MT, So YT,
Wilkins DE, Williams FH: Literature review of the usefulness
of nerve conduction studies and electromyography for the
evaluation of patients with carpal tunnel syndrome. Muscle
Nerve 1993; 16:1392-1414.
Appenzeller O, Wood SC, Appenzeller T: Pentoxifylline,
altitude, and peripheral nerve function. Ann Sports Med 1988;
4:286-288. Criteria Met (2/6: 1,6) CPT was measured on
mountain climbers at Lhasa, Mt. Everest Base Camp, and at
Camp I. There was no measurable effect of altitude on CPT
values. The number of climbers is not specified. Determination of CPT in Beijing is reported in Figure 2 but is not
included in the methods section. This is a brief report, and the
presented information about testing conditions and test
reproducibility under these extreme conditions is limited. A
normal values table is presented, N = 68.
Avram MW: Severe neuropathy in urban dialysis patients:
Neurological complications in chronic uremia management.
Contemp Dialysis Nephrol 1994; 15:22-23, 34. Criteria Met
(0/6) The prevalence of polyneuropathy is described in a HD
population and evaluated in 60 nondiabetic and 35 diabetic
patients by measurement of CPT. CPT is correlated with serum
metabolic measures and dialysis treatment. Severe neuropathy
is defined as “...an anesthetic response at one of the three
frequencies measured.” The methods are brief and testing
conditions are not presented. Controls are not presented. CPT
is used to define the study population, and there is no
independent ascertainment of diabetic and uremic
polyneuropathy.
Chado HN: The current perception threshold evaluation of
sensory nerve function in pain management. Pain Digest 1995;
5:127-134. This review includes a graph of normal CPT data.
Dent MT, Ward JD, Ryder REJ: Testing for diabetic
neuropathy; part 1, somatic nerve function. Practical Diabetes
1992; 9:24-28.
Drobny E, Rendell M, Dovgan D, Bergman T, O’Donnell G,
Katims J: Mapping diabetic sensory neuropathy by constant
current perception threshold (CPT) testing. Diabetes 1989;
38(suppl 2):29A.
Evans ER, Rendell MS, Bartek JP, Bamisedun O, Connor S,
Giitter M: Current perception thresholds in ageing. Age Ageing
1992; 21:273-279. Criteria Met (3/6: 1,3,6) Clinical
neurological examinations (a symptom score and a physical
examination score) were studied in 40 healthy elderly and 31
healthy volunteers, and in 25 elderly diabetic and 37 young
diabetic patients. There results were correlated with CPT

8.

9.

10.
11.
12.

13.

14.

results. The symptom and physical examination scores are
used to define the patient groups. CPT values are not found to
differ significantly between younger and older healthy
subjects. The study is presumed to be prospective. No
comment is made regarding blinding of each study portion.
Reproducibility of each of the scores is assumed to be the
same as that reported in other studies but is not addressed for
the patients in this study. No comment is made regarding
validation of the symptom and physical examination scoring
technique or whether the patients were age and sex matched
with controls. Data is presented as correlation coefficients.
Franzblau A, Werner RA, Johnston E, Torrey S: Evaluation of
current perception threshold testing as a screening procedure
for carpal tunnel syndrome among industrial workers. J Occup
Med 1994; 36:1015-1021. Criteria Met (4/6: 1,2,3,6) A
prospective study of 84 automobile parts manufacturing plant
workers participating in a worksite screening program to
estimate the prevalence of CTS. This included a selfadministered question survey, limited physical examination,
limited electrodiagnostic testing, and CPT testing. The test
performance characteristics (sensitivity, specificity, and
predictive value) of CPT were believed to be low compared to
electrodiagnostic measurements and self-reported symptoms
of CTS. The study was prospective, and the methods and
testing were described (surface temperature was controlled for
during electrodiagnostic testing but is not mentioned for CPT
testing). Criteria used for the clinical diagnosis of CTS are
clearly described. The source of electrodiagnostic study normal
values is not stated. The CPT manual is referenced as the
source of CPT testing methodology and normal values.
Precise CPT testing conditions are not included.
Gavin LA: A comprehensive approach to sidestep diabetic foot
problems. Endocrinologist 1993; 3:191-203. Criteria Met
(0/6) CPT is briefly mentioned in this review of diabetic foot
care.
Guthrie D, Gomes R, Guthrie R, Topham B, Childs B, Parks
L: Neuropathy in children who have diabetes mellitus.
Diabetes 1989; 38(suppl 2):560.
Katims JJ, Appenzeller O: Differential susceptibility to
noxious stimuli: Exercise-associated insensitivity to pain.
Neurology 1986; 36(suppl 1):306.
Katims JJ, Long DM, Ng LKY: Transcutaneous nerve
stimulation. Frequency and waveform specificity in humans.
Appl Neurophysiol 1986; 49:86-91. Criteria Met (1/6: 1) A
summary of the sensations experienced and described by 52
healthy volunteers who experienced cranial TNS. The data is
presented in a figure containing 9 graphs (not all data is
presented for review). The authors conclude that “...nervous
tissue is capable of discriminating the wave form parameters
of an electrical stimulus.” It is not possible to determine if all
the patients experienced all the phenomena described. The
examiners are not blinded. The designation “bilateral cranial
TNS” is confusing since the article only describes stimulation
at one site. The authors assume that the sensations described
result from direct “nervous tissue” stimulation.
Katims JJ, Naviasky EH, Ng LKY, Rendell M, Bleeker ML:
New screening device for assessment of peripheral neuropathy.
J Occup Med 1986; 28:1219-1221. Criteria Met (1/6: 6) The
purpose of the study is not explicitly stated. CPTs are
evaluated in 33 diabetic patients and 54 normal persons. The
authors conclude that CPT is a “...sensitive quantitative
measure of sensory function.” The test setting is not described
(the photograph in the article of an individual being tested
appears to be an outdoor setting). Clinical characteristics that
define the peripheral neuropathy and normal groups are not
described. It is not stated whether the groups are age and sex
matched. Independent ascertainment of clinical condition is
not provided for comparison with the CPT values. Normal
data is displayed as a graph (44 “normal volunteers”).
Katims JJ, Naviasky EH, Rendell MS, Ng LKY, Bleeker ML:
Constant current sine wave transcutaneous nerve stimulation
for the evaluation of peripheral neuropathy. Arch Phys Med

Muscle & Nerve Supplement 8 1999 S251

AAEM Technology Reviews

15.

16.

17.

18.

Rehabil 1987; 68:210-213. Criteria Met (2/6: 1,6) The purpose
of the study was to “describe the quantitative characteristics”
of skin CPT by studying 60 healthy individuals, 34 patients
with diabetic neuropathy, 29 patients in an alcohol
detoxification program, and 11 patients with nondiabetic
neuropathy. The authors conclude that CPT offers promise for
initial screening of patients with sensory neuropathies. The
screening criteria for the normal patients consisted of a brief
history and limited examination. The population from which
they are chosen is not stated. The criteria for defining the
presence and severity of polyneuropathy in patient groups is
not provided. The CPT is not compared to any other
peripheral nerve function measurement technique. This study
presents information from preselected patients and does not
assess the instrument’s ability to screen any specific patient
populations. Normal data is displayed as a graph (60 “normal
volunteers”).
Katims JJ, Patil AS, Rendell M, Rouvelas P, Sadler B, Weseley
SA, Bleecker ML: Current perception threshold screening for
carpal tunnel syndrome. Arch Environ Health 1991; 46:207212. Criteria Met (1/6: 6) CTS questionnaires, physical
examinations, and CPT were measured on 16 self-referred
assembly line workers with hand pain from an Ohio food
processing factory. The questionnaire is referenced in the
article, but is not presented. Questionnaire raw data are not
presented (other than to indicate that some patients were
believed to have conditions precluding them from
participation in this study). General aspects of the clinical
examination methodology are described but specific information is not stated. Only brief descriptions of the clinical
characteristics are presented. A table of normal CPT values is
presented, N=137. It is not clear if the study is prospective.
Katims JJ, Rouvelas P, Sadler BT, Weseley SA: Current
perception threshold. Reproducibility and comparison with
nerve conduction in evaluation of carpal tunnel syndrome.
ASAIO Transactions 1989; 35:280-284. Criteria Met (1/6: 6)
CPT measurements are obtained on 29 “stable dialysis
patients” with renal failure resulting from a variety of causes
including diabetes mellitus. These are compared to median
and peroneal nerve conduction velocities and amplitudes. The
authors conclude that “...repeated CPT determinations are
consistent and are diagnostic for CTS.” The description of
methodology is confusing (“Standard NCT was conducted
bilaterally from the digital median and peroneal nerves on all
subjects...”), and distal latency median sensory nerve conduction
values for evaluation of focal median neuropathy at the wrist
are not utilized. Methods to discriminate between distal nerve
conduction or CPT abnormalities that result from uremic
polyneuropathy, diabetic polyneuropathy, and distal entrapment
neuropathy are not addressed (it is possible that abnormality
on CPT could reflect multiple etiologies). A normal value
table represents previously obtained normal values in an
unmatched group of patients, N=137. A questionnaire was
completed by patients to identify symptoms of CTS; the
questionnaire and the data from it are not presented or referenced. The criteria used for the diagnosis of CTS are not described.
Katims JJ, Taylor DN, Wallace JI, Bekesi JG, Masdeu JC:
Current perception threshold in HIV-positive patients, in
Proceedings of the Neurological and Neuropsychological
Complications of HIV Infection, Satellite Conference of the 5th
International Conference on AIDS. 1989, p 39.
Katims JJ, Taylor DN, Weseley SA: Sensory perception in
uremic patients. ASAIO Transactions 1991; 37:M370-M372.
Criteria Met (1/6: 1) CPT was evaluated on 19 chronic HD
patients with “...bilateral testing of median and ulnar nerves
on the distal phalanx of the second and fifth digits.” Data from
“...cephalic evoked noncutaneous sensations (CENS), which
are centrally mediated...” is also presented. Electrical current
was delivered to the skin from 1 cm diameter cotton
electrodes on clips applied to the anterior and posterior
surface of earlobes. “ The subjects verbal reports of

S252 Guidelines in Electrodiagnostic Medicine
©1999 American Association of Electrodiagnostic Medicine

19.

20.

21.

22.

23.

24.

experienced sensations...” are described (cranial stimulation)
and compared to CPT data. The authors conclude that CPT is
a “...sensitive and easy to administer test of PNS sensory
function for the purpose of assessing the adequacy of dialysis
in chronic hemodialysis patients; the CENS examination also
may prove useful in this regard.” Only a brief summary of
data is presented. There is no comparison or control group,
comparison of test methodology to other validated testing
procedures, presentation of normal data, or detailed description of patient clinical characteristics or testing conditions.
Kempler P, Kadar E, Marton A, Vargha P, Hermanyi Z,
Keresztes K: Sensory nerve dysfunction in NIDDM and in
newly diagnosed NIDDM detected by the Neurometer ®:
Relation to autonomic function, in Hotta N, Greene DA, Ward
JD, Sima AAF, Boulton AJM (eds): Diabetic Neuropathy:
New Concepts and Insights. New York, Elsevier Science
Publishing Co 1995. Criteria Met (0/6) CPT and tests of
autonomic function were examined on 22 patients with
NIDDM, 6 patients with ND-NIDDM, and 12 healthy
subjects. The authors conclude that CPT permits the diagnosis
of sensory dysfunction early in the course of diabetes and in
NIDDM. This appears to be the same data presented by
Kempler P, and colleagues at the 22nd Congress of the
International Society of Internal Medicine (Prior presentation
not referenced in this publication).
Kempler P, Keresztes K, Marton A, Váradi A, Hermanyi ZS,
Márczy V, Kádár É, Vargha P: Evaluation of current perception
threshold (CPT) by the Neurometer ®: A diagnostic tool to
detect early abnormalities of peripheral sensory nerve function
in non-insulin-dependent diabetes mellitus, in Varro V, de
Chatel R (eds): Proceedings of the 22 nd Congress of the
International Society of Internal Medicine. Bologna, Italy,
Monduzzi Editore, SpA, 1994, pp 765-768. Criteria Met (2/6:
5,6) CPT and tests of autonomic function were evaluated in 22
patients with NIDDM, 6 patients with ND-NIDDM, and 12
healthy subjects. They conclude that the use of the
Neurometer® CPT “...permits the diagnosis of sensory
neuropathy...” in patients with ND-NIDDM. It is not stated
whether this is a prospective study, definitions of the patient
populations are not presented, methods are brief, and testing
conditions are not presented.
Kempler P, Váradi A, Kádár É, Szalay F: Autonomic and
peripheral neuropathy in primary biliary cirrhosis: Evidence of
small fibre damage and prolongation of the QT interval. J
Hepatol 1994; 21:1150-1151.
Kempler P, Váradi A, Pap A, Kádár É, Vargha P, Hermányi ZS,
Márczy V, Gálffy G, Szalay F: Comparative evaluation of
autonomic and peripheral sensory nerve function in primary
biliary cirrhosis. Z Gastroenterol 1993; 31:336.
Lee Y, Robinson M, Wong N, Chan E, Charles MA: The effect
of pentoxifylline on current perception thresholds in patients
with diabetic sensory neuropathy. J Diabetes Complications
1997; 11:274-278. A 1-year randomized double-blind parallel
group placebo-controlled clinical trial of pentoxifylline for
treatment of diabetic polyneuropathy. Effectiveness measured
by evaluating glycated hemoglobin, blood pressure, and CPT.
No medication effect on diabetic sensory neuropathy was
detected by CPT.
Liu S, Kopacz DJ, Carpenter RL: Quantitative assessment of
differential sensory nerve block after lidocaine spinal
anesthesia. Anesthesiology 1995; 82:60-63. Criteria Met (3/6:
1,3,6) CPT was measured in 6 different volunteers undergoing
spinal anesthesia over the L2,3 dermatomes. It was assumed
that the different stimulation frequencies selectively stimulate
specific fiber sizes population. The authors conclude, based
upon CPT data, that sensory nerve blockade characterized by
the order of return of tactile sensation to touch, pinprick, and
cold is due to the different recovery profiles of A beta, A
delta, and C fibers. The study was not blinded, details of
cutaneous testing are not described, and normal values for
CPT are not presented. The selectivity of lidocaine for

AAEM Technology Reviews

25.

26.

27.
28.

29.

30.
31.

specific nerve populations is assumed, but the possibility of
simultaneous block of more than one fiber size population
cannot be excluded.
Masson EA, Boulton AJM: The Neurometer®: Validation and
comparison with conventional tests for diabetic neuropathy.
Diabet Med 1991; 8 Symposium: S63-S66. Criteria Met (0/6)
This study compares CPT obtained using the Neurometer ® to
study 22 “normal control subjects” with 59 “diabetic patients
with and without conventionally defined neuropathy.” The
hypothesis to be tested is not explicitly stated. The study
groups are not defined and the testing conditions and
methodology are not described. Data are presented as 2 sets of
graphs and it is unclear if the data represent control or diabetic
patients.
Masson EA, Fernando D, Veves A, Boulton AJM: A critical
independent evaluation of the ‘Neurometer ®’ in the
assessment of diabetic peripheral neuropathy. Diabetes 1989;
38(suppl 2):130A.
Masson EA, Fernando DJS, Veves A, Boulton AJM:
Independent evaluation of a novel device for assessment of
diabetic neuropathy. Diabetologia 1989; 32:515A.
Masson EA, Veves A, Fernando D, Boulton AJM: Current
perception thresholds: A new, quick, and reproducible method
for the assessment of peripheral neuropathy in diabetes
mellitus. Diabetologia 1989; 32:724-728. Criteria Met (2/6:
1,5) The study evaluates CPT in 31 healthy subjects and 90
diabetic patients (separated into 3 groups). The CPT results in
the different groups are compared to each other and correlated
with thermal threshold (thermoaesthaesiometer), vibration
reception threshold (biothesiometer), and peroneal motor
conduction velocity. The authors conclude that CPT
“...provides useful discrimination between neuropathic and
non-neuropathic clinical groups and may offer an indication
for risk of foot ulceration in diabetic patients.” A general
description of methodology is provided, but details of testing
conditions are not described. Considerable overlap exists for
testing of all groups. The effect of breakdown of skin integrity
on CPT values is not discussed. The correlation of CPT and
sensory testing is presented as a table, but the non-CPT
sensory test data are not included.
McAllister RMR, Urban LA, Dray A, Smith PJ: Comparison
of the sensory threshold in healthy human volunteers with the
sensory nerve response of the rat in vitro hindlimb skin and
saphenous nerve preparation on cutaneous electrical
stimulation. J Hand Surg Br 1995; 20:437-443. Criteria Met
(4/6: 1,3,5,6) An in vitro rat skin-saphenous nerve preparation
was utilized to measure the electrical stimulation thresholds of
A beta, A delta, and C nerve fibers. Fiber size was defined by
conduction velocity range. A constant current square wave
stimulus generator delivered single 1 Hz frequency pulses
through a bipolar electrode of 10 or 150 ms duration in the
current range 0.1 to 50 mA, recording over the saphenous
nerve with Ag/AgCl electrodes. The same assembly was used
to determine “psychophysical” thresholds (“tingling,” “prickling”) in 12 healthy volunteers, but the current range was
extended to 100 mA. The threshold of electrical stimulation of
the rat preparation was then compared to the threshold of
stimulation needed to evoke the “psychophysical” thresholds.
The authors concluded that “tingling” sensation is due to
recruitment of A beta fibers and that sharp “pricking” occurs
with recruitment of A delta fibers. The study does not describe
selection criteria of normal subjects, blinding, skin temperature, reproducibility of human results, relationship of skin
characteristics to perception, or the large range of variability
of stimulus threshold perception in normal volunteers.
Meijer JWG, Tack CJJ, Netten PM, Lutterman JA: Current
perception threshold testing; A reliable method to quantify
diabetic neuropathy?. J Intern Med 1992; 1:53.
Mittman N, Avram MM: Management of uremic peripheral
neuropathy, in Nissenson AR, Fine RN (eds): Dialysis
Therapy. 2d ed. Philadelphia, Hanley & Belfus 1993, pp 277279.
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33.
34.
35.

36.

37.
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39.

Moss K, Holewski JJ, Adams S, Grunfield C: Comparison of
aesthesiometry, biothesiometry and neuroselective current
perception threshold test to quantify sensory deficit in diabetic
sensory neuropathy. Diabetes 1989; 38(suppl 2):136A.
Neurometer ® CPT Clinical Applications, Int-Med New Port
Richey, Florida, 1993.
Neurotron Inc: Neurometer® CPT Quantitative Sensory Nerve
Tester. Baltimore, MD, 1989-1991.
Olmos PR, Cataland S, O’Dorisio TM, Casey CA, Smead WL,
Simon SR: The Semmes-Weinstein monofilament as a
potential predictor of foot ulceration in patients with
noninsulin-dependent diabetes. Am J Med Sci 1995; 309:7682. Criteria Met (5/6: 1,2,3,4,6) The Semmes-Weinstein
monofilament was evaluated as a potential predictor of foot
ulceration. Patients with NIDDM were evaluated with the
filament at 3 sites and with CPT. Groups consisted of patients
without ulcers and those with a history of ulcers in the past
year. The CPT values were higher in the foot ulcer group than
the nonulcer group for all frequencies. The CPT was slightly
more sensitive than the filament but also had a higher false
positive rate. Overall, both were believed to provide similar
results, but the filaments were believed to be easier to administer in routine clinical practice. Normal CPT values were not
presented.
Pitei DL, Watkins PJ, Stevens MJ, Edmonds ME: The value of
the Neurometer ® in assessing diabetic neuropathy by measurement of the current perception threshold. Diabet Med 1994;
11:872-876. Criteria Met (4/6: 1,3,5,6) CPT was determined
for 51 diabetic patients with severe neuropathy and 28
nondiabetic control patients. Diabetic complications of
Charcôt joints and foot ulcers affected 26 and 13 patients
respectively. Diabetic neuropathy is not defined and Table 1,
“clinical and neuropathic details,” does not provide any
neurological information. Other measures of peripheral nerve
function included vibration and thermal sensation to warm
and cold. Reproducibility was assessed in 3 patients and 3
controls who were tested at monthly intervals on 4 occasions.
The CPT thresholds were increased in diabetic patients
compared to control subjects. A large coefficient of variation
was noted for CPT testing (greater in diabetic patients than
controls). The features suggestive of large fiber or small fiber
CPT abnormality did not always correlate with the results of
vibration and thermal testing. Testing conditions were not
presented.
Quantitative sensory testing: A consensus report from the
Peripheral Neuropathy Association. Neurology 1993; 43:10501052.
Rendell M, Basmisedun O: Skin blood flow and current
perception in pentoxifylline treated diabetic neuropathy.
Angiology 1992; 43:843-851. Criteria Met (2/6: 1,2) The
purpose of the study was “to measure skin blood flow and
current perception in diabetic patients with sensory neuropathy following a course of pentoxifylline therapy.” The patient
group consisted of 24 diabetics (6 of the original group of 30
dropped out) with a polyneuropathy defined by clinical
examination and symptoms (the validation of the clinical
scales used for assessment of sensory polyneuropathy was not
presented). Laser doppler was used to measure skin blood
flow. An improvement in blood flow and in CPT values was
accompanied by an improvement in the symptom and examination neurologic scores. Diabetic polyneuropathy was not
precisely defined and CPT testing conditions were not stated.
Rendell MS, Dovgan DJ, Bergman TF, O’Donnell GP, Drobny
EP, Katims JJ: Mapping diabetic sensory neuropathy by
current perception threshold testing. Diabetes Care 1989;
12:636-640. Criteria Met (3/6: 3,5,6) The purpose of the study
was “...to see if CPTs could serve as a mapping procedure in
surveying the extent of sensory neuropathy.” Study subjects
are 59 diabetic patients and 44 nondiabetic volunteers.
Clinical grading scales are described (scale validation for the
measurement of sensory polyneuropathy is not presented).
CPT is determined at the same sites used for clinical examination. Repeated examination by CPT to demonstrate
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41.

42.
43.

44.

45.

reproducibility is mentioned and footnoted but the details are
not presented and it is not clear whether this is assessed in the
study groups. The authors conclude that CPT “... should prove
valuable for serial quantitation of neuropathy in clinical
trials.” Diabetic sensory neuropathy is not defined, it is not
stated whether the study is prospective, details of testing
conditions are not presented, and blinding of examiners and
patients is not mentioned.
Rendell MS, Katims JJ, Richter R, Rowland F: A comparison
of nerve conduction velocities and current perception
thresholds as correlates of clinical severity of diabetic sensory
neuropathy. J Neurol Neurosurg Psychiatry 1989; 52:502-511.
Criteria Met (5/6: 1,2,3,4,6) A detailed study was performed
of 71 patients with a known diagnosis of diabetic polyneuropathy. Adaptations of the Neurological Symptom Score and
Neurological Disability Score, NCT, vibration threshold
testing, and CPT were evaluated. Correlations were noted
between physical score and symptom score with CPT. The
strongest correlation was between physical score and median
nerve motor conduction. The authors conclude that CPT may
improve the quantitative assessment of diabetic polyneuropathy. The source/reference populations of normal values for
CPT and other testing modalities were not described. There
was no concurrent comparison control group or comparison
group of patients with other causes of polyneuropathy. The
problem of what constitutes the “gold standard” for diagnosis
of diabetic polyneuropathy exists.
Rice BI, Schindler JV: Increased sensory nerve function of the
peroneal nerve in response to biofeedback assisted relaxation
training in a population with diabetes. Diabetes 1982; 41(suppl
1):33A.
Romano TJ, Stiller J: Abnormal cutaneous perception in
fibromyalgia patients. Arthritis Rheum 1988; 31(suppl 1):R44.
Shields M, Beckmann SL, Cassidy-Brinn G: Improvement in
perception of transcutaneous nerve stimulation following
detoxification in firefighters exposed to PCBs, PCDDs and
PCDFs. Clin Ecology 1989; 6:47-50. Criteria Met (0/6) Seventeen firefighters with acute toxic exposure to PCBs, PCDDs
and PCDFs were assessed for CPT “...at the trigeminal,
median, and peroneal nerves....” CPT values before and after
treatment were compared. Precise timing of the study after
toxic exposure is not described. There is no independent
ascertainment of condition, quantification of toxic exposure,
description of testing conditions, or presentation of normal
values.
Tack CJJ, Netten PM, Scheepers MH, Meijer JWG, Smits P,
Lutterman J: Comparison of clinical examination, current and
vibratory perception threshold in diabetic polyneuropathy.
Neth J Med 1994; 44:41-49. Criteria Met (4/6: 1,3,5,6)
Healthy controls (35), diabetic patients without clinical
neuropathy (23), diabetics with overt neuropathy (22), and
patients with diabetes of duration over 20 years (38) were
compared. CPT, vibratory threshold, and neurologic clinical
scores were obtained. All tests were performed by 2 observers
and inter-observer reproducibility of the clinical scoring
system was 26.8%. Patients for each group were reassessed by
CPT at 1 - 30 days. Although significant differences were
noted in CPT between each group, significant overlap was
present between groups. Correlation of symptom or vibration
with CPT was weak. Reproducibility was poorer at lower
CPT frequencies, especially in the group with deficits. CPT
did not reliably discriminate between a group with a high
prevalence of disease and healthy controls. The CPT was
believed to be of limited value because of high variability and
poor reproducibility. Testing conditions were not described
and independent ascertainment of diabetic polyneuropathy is
lacking.
Tay B, Wallace MS, Irving G: Quantitative assessment of
differential sensory blockade after lumbar epidural lidocaine.
Anesth Analg 1997; 84:1071-1075. Criteria Met (2/6: 1,3)
CPT was measured over the great toe, knee, umbilicus, and
mastoid of patients evaluated with epidural lidocaine and
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46.

47.

48.
49.

50.

saline placebo. Touch, pinprick sensation, cold sensation, and
a visual analog pain scale were also measured. The possibility
of simultaneous effect on different nerve fiber size populations is not addressed. Normal values for CPT and
validation of cutaneous testing methods are not presented.
Taylor DN, Katims JJ, Ng LKY: Sine-wave auricular TENS
produces frequency-dependent hypesthesia in the trigeminal
nerve. Clin J Pain 1993; 9:216-219. Criteria Met (2/6: 1,3)
Different frequencies of auricular sine-wave TENS were
delivered to 72 healthy volunteers. Baseline CPT was
measured at different frequencies and compared to CPT
obtained after TENS. The CPT was measured using 1 cm
diameter cotton electrodes moistened with water and attached
by clips to the medial and lateral aspects of both ears. The
TENS current was “passed ear to ear.” The CPT was obtained
at the patient’s TENS treatment frequency. Each subject’s
CPT for 250 Hz was determined using the TENS device with
2 1-cm gold electrodes, 2 cm apart, with “standard
electrocardiography paste as the conducting medium,” held in
place by surgical tape 1 cm anterior to the left ear tragus. The
protocol was double-blinded and prospective. The CPT values
obtained after TENS were increased compared to baseline
values. The investigators concluded that this corresponds to
production of “hypesthesia” by the TENS instrument.
However, CPT was not compared to ascertainment of
cutaneous sensation threshold by other techniques. The
criteria used to select normal volunteers is not presented. The
pretreatment CPT (absolute and SD values) for the baseline 5
Hz TENS group appears to be significantly different from the
baseline of the placebo TENS group (i.e., is equal to or greater
than the CPT values for the after TENS 5 Hz and 2000 Hz
post-treatment groups).
Taylor DN, Wallace JG, Masdeu JC: Perception of different
frequencies of cranial transcutaneous electrical nerve
stimulation in normal and HIV-positive individuals. Percept
Mot Skills 1992; 74:259-264. Criteria Met (0/6) A sine wave
cutaneous stimulus of varying frequencies was “applied
across the cranium (ear to ear)” at 3 different frequencies, and
the response was described by 50 healthy volunteers and 34
HIV positive individuals. Cotton electrodes were moistened
with water and held to the anterior and posterior earlobes by
clips. The tested subjects described the phenomena they
experienced. The testing conditions are not described, little
data are presented, reference data are not stated, and there are
no statistical methods described.
Veves A, Malik R, Townsend C, Thompson S, Boulton AJM:
Unmyelinated fibre pathology in diabetic patients with mild
neuropathy. Diabetologia 1992; 35(suppl 1):16A.
Veves A, Malik RA, Lye RH, Masson EA, Sharma AK,
Schady W, Boulton AJM: The relationship between sural
nerve morphometric findings and measures of peripheral nerve
function in mild diabetic neuropathy. Diabet Med 1991; 8:917921. Criteria Met (2/6: 1,2) The morphological findings
(mean myelinated fiber density) from the sural nerve biopsy
specimens from 15 diabetic patients with mild neuropathy are
compared with control biopsies from 8 non-neuropathic
nondiabetic subjects. Correlations are examined between
these results and vibration, thermal, and CPTs. Diabetic
neuropathy was defined by vibration threshold (normal values
from 120 healthy subjects) and nerve conduction studies
(normal values from 50 healthy subjects). The data were
presented as graphs or tables with correlation coefficients. A
correlation is present between biopsy myelinated fiber density
and sural nerve action potential amplitude, sural conduction
velocity, peroneal motor conduction velocity, and median
sensory amplitude. No correlation was demonstrated between
the fiber density and CPT results. CPT results are presented as
mean ± 1SD, and percent of patients with an abnormal test.
The precise skin surface location of CPT testing is not
described.
Veves A, Young MJ, Manes C, Boulton AJM: Differences in
peripheral and autonomic nerve function measurements in
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51.

52.

53.

54.

painful and painless neuropathy: A clinical study. Diabetes
Care 1994; 17:1200-1202. Criteria Met (3/6: 2,5,6) Groups of
male diabetic patients without neuropathy (38), diabetic
patients with painless neuropathy (32), diabetic patients with
painful neuropathy (52), and 24 healthy subjects were evaluated with a neuropathy symptom score, neuropathy disability
score, vibration threshold, thermal discrimination threshold
for warm, autonomic function tests, peroneal nerve conduction velocity, and CPT. (The details, including methods and
testing conditions, are referenced to other publications and are
not described in this paper.) The diagnosis of peripheral
neuropathy is based upon the presence of at least 2 of 4 main
categories of testing being abnormal. However, it is unclear
how the patients were initially selected for each of the clinical
groups. CPT values were equally increased in diabetic
patients with and without a painful neuropathy.
Vinik AI, Suwanwalaikorn S, Stansberry KB, Holland MT,
McNitt PM, Cohen LE: Quantitative measurement of
cutaneous perception in diabetic neuropathy. Muscle Nerve
1995; 18:574-584. Criteria Met (6/6) Groups of 81 diabetic
subjects and 31 healthy controls were evaluated with warm
and cold thermal threshold, vibration, touch-pressure, and
CPT. The study was prospective, sources of patients were
indicated, and the methods and testing conditions stated along
with statistical methods. The examiners were not blinded.
Although a general description is mentioned, no precise
definition of diabetic neuropathy is provided. The controls are
younger than the diabetic group. The authors conclude that the
CPT sensitivity for detecting diabetic polyneuropathy is lower
than other technologies tested, and do not find CPT to be fiber
size specific when compared to the other testing techniques.
Wallace MS, Dyck JB, Rossi SS, Yaksh TL. Computercontrolled lidocaine infusion for the evaluation of neuropathic
pain after peripheral nerve injury. Pain 1996; 66:69-77.
Criteria Met (6/6) A randomized double-blind placebo
controlled study of intravenous lidocaine infusion on pain
scores, CPT, and pain distribution in patients suffering from
peripheral nerve injury pain. The methods and testing
conditions are carefully described. Perception was measured
at the unaffected ring finger. A significant concentration
dependent increase in CPT at 5 Hz and 250 Hz, but not at
2000 Hz was noted. The study did not distinguish between
CNS and PNS mechanisms of altering sensation.
Weseley SA, Liebowitz B, Katims JJ: Neuropathy of uremia:
Evaluation by nerve conduction velocity versus neurospecific
current perception threshold. Nephron 1989; 52:317-322.
Criteria Met (1/6: 6) CPT testing and bilateral peroneal and
median motor nerve conduction studies were performed on 34
patients undergoing hemodialysis. Several patients had
coexistent conditions which could potentially be associated
with polyneuropathy, such as diabetes mellitus. The study
does not include clinical neurological assessments,
description of testing conditions, and normal laboratory
values for NCT. Some of the tabular values fall outside
generally regarded physiologic ranges (i.e., patient AE’s right
median amplitude 49 mV, patient WS’s right median
amplitude 30 mV). When compared to the patients reported in
ASAIO Transactions 1988; 34:188-193, the initials of some
patients (and data) are virtually identical (Table 4 of each
article). This article is not referenced in this paper. A table of
normal values from “60 neurologically healthy subjects” is
presented.
Weseley SA, Sadler B, Katims JJ: Current perception:
Preferred test for evaluation of peripheral nerve integrity.
ASAIO Transactions 1988; 34:188-193. Criteria Met (1/6: 6)
CPT testing and bilateral peroneal and median motor nerve
conduction were performed on “23 dialysis patients.” This
appears to be the same patient group from Nephron 1989;
52:317-322. Details of clinical diagnosis, clinical examination, testing conditions, and normal nerve conduction
values are not described. Some of the data presented in Table
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4 fall outside of conventional ranges. A table of normal values
is presented (N=84).
Weseley SA, Sadler B, Katims J, Goodman AI: Longitudinal
assessment of current perception threshold versus nerve
conduction velocity in ESRD patients. Kidney Int 1988;
33:241.
Wisner RM, Root D, Shields M, Beckmann SL: Neurotoxicity
and toxic body burdens: Relationship and treatment potentials,
in Hashimoto K (ed): Proceedings of the 1993 International
Conference on Peripheral Nerve Toxicity. Kanazawa, Japan,
1993, pp 49-50. Criteria Met (0/6) CPT evaluation of patients
referred for evaluation of exposure to toxic chemicals is
described. Evaluation was performed before and after therapy.
The CPT methods, testing conditions, patient population,
control population, patient diseases, and clinical descriptions
of illness are not provided.

BIBLIOGRAPHY
American Association of Electrodiagnostic Medicine, American
Academy of Neurology, American Academy of Physical Medicine
and Rehabilitation: Practice parameter for electrodiagnostic
studies in carpal tunnel syndrome: Summary statement. Muscle
Nerve 1993; 16:1390-1391.
Angst MS, Poree LR, Dyck JB: Evaluation of sequential, centering
and spacing bias in a new experimental pain model in humans, in
Abstracts 8t h World Congress on Pain (August 17-22, 1996,
Vancouver, Canada). Seattle, International Association for the
Study of Pain Press, 1996, p 332.
Arita H, Bunketsu H, Sekiyama Y, Sato Y, Chinzei M, Ide Y, Hanaoka
K: Change in CPT by Neurometer® before and after the drug
challenge test (DCT) in the patients with hard-to-cure chronic
pains. Presented at the 9t h Annual Meeting, Japan Pain Clinic
Association, Tokyo Division, November 1997.
Avram MM: Neurological complications in chronic uremia
management, in Morbidity and Mortality of Dialysis, NIH
Consensus Development Conference. 1993, pp 123-128.
Barkai L, Kempler P, Kádár É, Fehér A: Benfotiamine treatment for
peripheral sensory nerve dysfunction in diabetic adolescents. J
Peripher Nerv Syst 1997; 2:256.
Barkai L, Kempler P, Vámosi I, Keresztes K: Current perception
threshold in children and adolescents with insulin-dependent
diabetes. Diabetologia 1995; (suppl 1):A236.
Bartol A, Levin L: Study of nerve function related to occupational
repetitive motion injury and carpal tunnel syndrome, in American
Industrial Hygiene Conference and Exposition, Industrial
General Practice II Papers. 1996, pp 290-301.
BenEliyahu DB, Lewis J, Tartaglia S, Spinelle R, Chado H: Current
perception threshold (CPT) quantitative sensory testing in
patients with symptomatic and MRI 100% documented disc
herniations. The neurosensory diagnosis of discogenic pain.
Presented at the 11 th Annual Meeting of the American Academy
of Clinical Neurophysiology, Chicago, 1996.
Berger JS, Brannagan TH, Latov N: Neuropathy with anti-myelinassociated glycoprotein antibodies: Quantitative sensory testing
and response to intravenous immunoglobulin. Muscle Nerve
1997; 20:1056-1057.
Bilgi C, Pelmear PL: Hand-arm vibration syndrome: A guide to
medical impairment assessment. J Occup Med 1993; 35:936-942.
Criteria Met (0/6) CPT results are mentioned as part of an
illustrative case history presentation.
Bleecker ML: Quantifying sensory loss in peripheral neuropathies.
Neurobehav Toxicol Teratol1985; 7:305-308. This review article
includes CPT values determined for 44 normal volunteers
presented as a graph with discussion.
Bleecker ML, Lindgren KN, Tiburzi MJ, Ford DP: Curvilinear
relationship between blood lead level and reaction time. J Occup
Environ Med 1997; 39:426-431. Criteria Met (0/6) Simple
reaction time performance was measured on a group of 78 lead
smelter workers and correlated with blood lead levels. Results of

Muscle & Nerve Supplement 8 1999 S255

AAEM Technology Reviews
CPT testing are included in a table of demographic data, but this
is not primarily a study of CPT function.
Bocerra L, Stojanovic M, Chang I, Breiter H, Tracey I, Fishman S,
Edwards A, Gonzalez RG, Borsook D: fMRI mapping of CNS
activation following noxious heat and electrical stimuli.
Presented at the 5 th Scientific Meeting of International Society for
Magnetic Resonance in Medicine, Vancouver, 1997.
Chaudhry V: Technology review: Nervepace digital electroneurometer. Muscle Nerve 1997; 20:1200-1203.
Chu N: Current perception thresholds in toe-to-digit transplantation
and digit-to-digit replantation. Muscle Nerve 1996; 19:183-186.
Criteria Met (2/6: 3,4) Patients (predominantly factory workers)
undergoing toe-to-digit transplantation (15) and digit-to-digit
replantation were examined by CPT after undergoing surgery.
Results were compared between the unaffected side (finger and
toe) and the transplanted or replanted side. Recovery of CPT to
normal is described for digit replantation, and recovery to status
more similar to normal toe than finger is described for toe
transplantation. There is no independent control group, and the
possibility of an effect of contralateral trauma on CPT of the
unaffected side is not discussed. Normal values for CPT are not
presented. The examiner was unblinded. It is not stated whether
the study was prospective. No concurrent methodology for
independent ascertainment of condition was used for comparison
to CPT of the abnormal side.
Cohen RP: Quantitative measurement of cutaneous perception in
diabetic neuropathy (letter). Muscle Nerve 1996; 19:404-405. A
letter in response to an article by Vinik, et al. Muscle Nerve
1995;18:574-584.
Dinh S, Marroquin E, Raj PP: Neuroselective quantification of
allodynia by current perception threshold evaluation in RSD
patients. Reg Anesth 1997; 22:44.
Donaghue VM, Giurini JM, Rosenblum BI, Weissman PN, Veves A:
Variability in function measurements of 3 sensory foot nerves in
neuropathic diabetic patients. Diabetes Res Clin Pract 1995;
29:37-42. Criteria Met (4/6: 1,2,3,6) CPT was used along with
measurement of vibration perception threshold, neuropathy
disability score, and Semmes-Weinstein filaments to evaluate
variation in sensory dysfunction in 2 feet of diabetic and control
subjects. The presence of neuropathy was defined by the
symptom and disability scores. Significant variability of CPT, as
well as other sensory tests, was present. The variation in diabetic
subjects was determined to be similar to that of control subjects.
CPT values were not greater in diabetic patients than control
subjects (however those meeting criteria for neuropathy were not
described separately from other diabetic patients). “Grades” of
CPT intensity used for analgesia were not described, normal
values were not included, testing conditions were not specified,
and a “modified” Neurometer® was used. The control group was
not administered the symptom and the disability score and tests of
sensory function other than CPT.
Dotson R, Jaradeh S, Prieto T, Lobeck L: Comparison of current
perception thresholds, sensory nerve conductions and quantitative
sudomotor axon reflex tests in patients with polyneuropathy, in
Abstracts 8th World Congress on Pain (August 17-22, 1996,
Vancouver, Canada). Seattle, International Association for the
Study of Pain Press, 1996, p 366.
Dotson RM: Clinical neurophysiology laboratory tests to assess the
nociceptive system in humans. J Clin Neurophysiol 1997; 14:3245.
Franzblau A, Werner RA, Johnston E, Torrey S: The authors reply. J
Occup Environ Med 1995; 37:792-793. A letter of reply to letters
by Lawrence RM. J Occup Environ Med 1996; 37:790 and by
Katims JJ. J Occup Environ Med 1996; 37:790-792.
Garzione JE: Using CPT measurements to help locate sources of
neural compression. Presented at American Academy of Pain
Management, Vancouver, 1994.
Garzione JE, Schoeder P: Mapping carpal tunnel syndrome by serial
current perception threshold testing. Presented at the International
Conference on Improving the Quality of Physical Therapy,
Hertogenbosch, The Netherlands, 1994.

S256 Guidelines in Electrodiagnostic Medicine
©1999 American Association of Electrodiagnostic Medicine

Goldstein GR, Lerner T, Koslow A: Current perception threshold
evaluation of healthy inferior alveolar nerves. J Int Assoc Dental
Res 1995; 1045.
Green J, Clewell W, Hickey S, Kartsonis P: An alternate method of
objectively assessing subjective sensory complaints by perceptual
threshold testing in a series of silicone-exposed female patients
complaining of dysesthesias, numbness, and/or tingling of 1 or
more extremities. Pain Digest 1997; 7:13-15. Criteria Met (0/6)
CPT was performed along with standard nerve motor and sensory
conduction studies and somatosensory evoked responses on a
series of 83 female patients with sensory symptoms (all with
bilateral silicone breast implants and involved in litigation).
Independent ascertainment of condition and clinical examination
are not provided.
Guthrie DW, Kingery D, Schulz T, Childs L, Guthrie RA: Screening
for hyperesthesia in children who have diabetes mellitus.
Presented at the International Diabetes Federation, International
Study Group of Diabetes in Children, Australia, 1988.
Hatori M, Ikebe H, Takeshima N, Tamiguchi K, Noguchi T: Use of
the Neurometer® CPT/C for neuralgia after herpes zoster.
Presented at the 9t h Annual Meeting, Japan Pain Clinic
Association, Tokyo Division, November 1997.
Hill RS, Lawrence A: Current perception threshold in evaluating foot
pain. Two case presentations. J Am Podiatr Med Assoc 1991;
81:150-154. Criteria Met (0/6) Case reports of the use of CPT.
Hirsch A: Effects of acute alcohol inebriation on current perception
threshold. Presented at the 11 th Annual Meeting of the American
Academy of Clinical Neurophysiology, Chicago, 1996.
Hirsch AR: Denham Springs, Louisiana: Neurotoxicity as a result of
ambient chemicals. Presented at the International Congress on
Hazardous Waste: Impact on Human Ecological Health, U.S.
Department of Health and Human Services, Public Health
Agency for Toxic Substances and Disease Registry, Atlanta,
Georgia, 1995: 117.
Hirsch AR: Neurotoxicity as a result of acute nitrogen tetraoxide
exposure. Presented at the International Congress on Hazardous
Waste: Impact on Human and Ecological Health, U.S.
Department of Health and Human Services, Public Health
Agency for Toxic Substances and Disease Registry, Atlanta,
Georgia, 1995: 229. This abstract is referenced by the Neurometer®
CPT manufacturer but CPT is not mentioned in the abstract.
Hirsch AR, Rankin KM, Piescinski PM: Trichloroethylene exposure
and cephalgia. Presented at the 9th Annual Meeting of the
American Academy of Pain Management, Albuquerque, 1992.
Honjo S: Effects of electrical stimulation and infraclavicular brachial
plexus block on persistent upper extremity pain and stiffness, in
Book of Abstracts of the Congress on Pain in Europe (September
23-27, 1997, Barcelona, Spain). Brussels, Belgium, European
Federation of IASP Chapters, 1997, p 371.
Honjyo S, Kubota Y, Ozawa R, Yanagi H, Kimisa Y, Tashiro M:
Measurements of CPT values in the cases of protracted painClinical study. Presented at the 9th Annual Meeting, Japan Pain
Clinic Association, Tokyo Division, August 1997.
Iwade M, Fukauchi A, Mukabo Y, Suzuki H: Change of current
perception thresholds by stellate block and iontophoresis.
Presented at the 9t h Annual Meeting, Japan Pain Clinic
Association, Tokyo Division, July 1997.
Kartsonis P, Green J, Clewell W: Objectively assessing subjective
complaints of sensory dysesthesia in one or more extremities by
current perception threshold testing as compared to other
modalities in a series of female patients with silicone breast
implants. Presented at the Annual Meeting of the American
Academy of Pain Management, Dallas, 1995.
Katims JJ: Letter to the editor. Positive Waves 1996; 11.
Katims JJ: Current perception threshold mis-evaluation (letter). J
Occup Environ Med 1995; 37:790-792. A letter in response to the
article by Franzblau, et al. J Occup Environ Med 1994; 36:10151021.
Katims JJ, Ng LKY: Neuro-selective current perception threshold
CPT) evaluation in pain management. Presented at the American
Academy of Pain Management, Albuquerque, 1992.

AAEM Technology Reviews
Katims JJ, Ng LKY: Transcutaneous electrical stimulation (TNS).
Frequency dependent regional increases in rat brain metabolic
activity. Acupunct Electrother Res 1985; 3:223-224.
Katims JJ, Ng LKY: Transcutaneous nerve stimulation (TNS) evokes
frequency and waveform dependent subjective sensations in
humans. J Neurosci 1981; 11:1818.
Katims JJ, Ng LKY, Lowinson JH: Acupuncture and transcutaneous
electrical nerve stimulation: Afferent nerve stimulation (ANS) in
the treatment of addiction. In Lowinson JH, Ruiz P, Millman RG
(eds): Comprehensive Textbook of Substance Abuse. Baltimore,
Williams and Wilkins, 1992, pp 574-583.
Katims JJ, Taylor DN, Wallace JG, Masdeu JC: Cephalic sensory
impairment in neurologically asymptomatic HIV-positive
patients. Presented at the Neurological and Neuropsychological
Complications of HIV Infection, Satellite Conference of the 5th
International Conference on AIDS, Quebec City, 1989.
Katims JJ, Weseley SA: The neuroelectrical determination of
hyperesthesia. Presented at the 1st Medical Student Research
Forum of New York Medical College, Valhalla, New York, June
1988. A brief description of CPT testing performed on 60 healthy
subjects, 34 diabetic patients and 29 alcoholic patients. Hypoesthetic or hyperesthetic sensation are defined as CPT measurements that fall “...either below the lower limit or above the upper
limit of the corresponding control CPT range...” respectively. Age
and sex are not considered. Methods are brief, definitions of
patient populations are not provided, testing circumstances are
not presented, and data are presented as a single graph.
(Reference to Arch Phys Med Rehabil 1987; 68:210-213 for
clinical and CPT information.)
Kempler P, Barna I, Keresztes K, Marton A, Hermányi Zs, Tamási L,
Kádár É, Vargha P, de Chatel R: Severe peripheral sensory nerve
dysfunction detected by the Neurometer®-CPT in alcoholic
diabetic patients: implications for treatment with benfotiamin, in
Proceedings of the 23rd International Congress of Internal
Medicine (Manila, Philippines, 1996). Bologna, Italy, Monduzzi
Editore SpA; 1994, pp 245-249. Criteria Met (2/6: 5,6) CPT and
tests of autonomic function are examined in 22 patients with
NIDDM, 14 A-NIDDM patients, and 12 control patients. The
authors conclude that alcohol seems to have an impact on the
progression of small fiber dysfunction in patients with diabetic
neuropathy. It is not stated whether this is a prospective study.
Definitions of the patient populations are not provided. Methods
are brief and testing circumstances are not provided. Normal
values for the control patients are included. There is no
independent ascertainment of the clinical condition.
Kempler P, Kádár É, Keresztes K, Marton A, Hermányi Zs, Támasi
L, Váradi A, Szalay F: Autonomic and peripheral sensory nerve
dysfunction in patients with anti-HCV-positive chronic liver
disease. Presented at the 23rd International Congress of the
International Society of Internal Medicine, Manila, Philippines,
1996.
Kempler P, Kádár É, Keresztes K, Marton A, Hermányi Zs, Tõzsér B,
Buzási K, Váradi A, Szalay F: Autonomic and peripheral sensory
nerve dysfunction in patients with anti-HCV-positive chronic
liver disease. Presented at the VIII International Symposium on
the Autonomic Nervous System. Clin Auton Res 1997; 7:251.
This is the same data from the 1995 presentation at the 23rd
Congress of the International Society of Internal Medicine, 1996,
Manila (Phillippines).
Kempler P, Keresztes K, Kádár É, Hermányi Zs, Marton A, Vargha P,
Tamás Gy: Autonomic and peripheral sensory neuropathy in
long-standing and newly diagnosed non-insulin-dependent
diabetes mellitus-Possible risk factors for macrovascular disease.
Presented at the 30th Annual Meeting of the European Diabetes
Epidemiology Study Group of the European Association for the
Study of Diabetes, Hindsgavl, Fyn, Denmark, May 1995.
Kempler P, Keresztes K, Kádár É, Marton A, Hermányi Zs, Vargha P,
Tamás Gy: Impairment of autonomic and sensory nerve function
in type-II diabetic patients: Effects of alcohol consumption.
Diabetology 1995; 38(suppl 1):240A.
Kempler P, Keresztes K, Marton A, Vargha P, Hermányi Zs, Kádár É,
Petrik J, Tamási L, Szalay F: Large myelinated peripheral sensory

nerve fiber dysfunction detected by the Neurometer®-CPT in
patients with anti-HCV positive chronic liver disease. Z
Gastroenterol 1994; 32:294.
Kempler P, Keresztes K, Vargha P, Kádár É, Marton A, Barna I,
Kempler PK, Hermányi Zs, Tamási L, Tamás Gy: Impairment of
autonomic and sensory nerve function in type-II diabetes
mellitus: Effect of alcohol consumption and evaluation in newly
diagnosed patients. Presented at Neurodiab V, Diabetic
Neuropathy Study Group of the European Association for the
Study of Diabetes, Stockholm, 1995.
Kempler P, Marton A, Váradi A, Hermányi Zs, Kádár É, Kereszles K:
Evaluation of peripheral sensory nerve dysfunction in noninsulin-dependent diabetes mellitus (NIDDM) and newly
diagnosed NIDDM by the Neurometer ®: Correlation to
autonomic function. Presented at the 3rd International Symposium
on Diabetic Neuropathy, Kanagawa, Japan, 1994.
Kempler P, Marton A, Vargha P, Hermányi Zs, Márczy V, Kádár É,
Pap Á, Keresztes K, Váradi A, Szalay F: Autonomic and
peripheral sensory nerve function in alcoholic cirrhosis. Z
Gastroenterol 1994; 32:291.
Kempler P, Marton A, Vargha P, Tóth T, Kádár É, Keresztes K,
Váradi A, Szalay F: Severe autonomic and peripheral sensory
nerve damage in alcoholic cirrhosis. Presented at the 22 nd
Congress of the International Society of Internal Medicine,
Budapest, 1994.
Keresztes K, Hermányi Zs, Marton A, Vargha P, Fazekas Á, Tamási
L, Zempléni M, Kempler P: Cardiovascularis autonom és
périfériás sensoros neuropathia vizsgálata alkoholt rendszeresen
fogyaszto nem-inzulin-dependens diabeteses betegekben.
Diabetologia Hungarica 1996; 4:186-190.
Keresztes K, Marton A, Váradi A, Hermányi Zs, Márczy V, Kádár É,
Vargha P, Kempler P: Peripheral sensory nerve dysfunction in
non-insulin dependent diabetes mellitus (NIDDM) and in newly
diagnosed NIDDM by the Neurometer ®: Correlation to
autonomic function. Presented at the 22nd Congress of the
International Society of Internal Medicine, Budapest, 1994.
Keresztes K, Vargha P, Kádár É, Marton A, Hermányi Zs, Kempler P:
Severe impairment of sensory but not autonomic function is the
characteristic feature of neuropathy in alcoholic diabetic patients.
Presented at the 31st Annual Meeting of the European Diabetes
Epidemiology Study Group, Ostuni, Italy, 1996.
Kuhn B: Device for assessing integrity of sensory nerve fibers
promoted for pain management. Anesthesiology News 1995; 21:2.
Lawrence RM: Evaluation of current perception threshold testing as
a screening procedure for carpal tunnel syndrome (letter). J
Occup Environ Med 1995; 37:790-791. A letter in response to the
article by Franzblau, et al. J Occup Environ Med 1994; 36:10151021.
Liu SS, Gerancher JC, Bainton BG, Kopacz DJ, Carpenter RL: The
effects of electrical stimulation at different frequencies on
perception and pain in human volunteers: Epidural versus
intravenous administration of fentanyl. Anesth Analg 1996;
82:98-102. Criteria Met (4/6: 1,3,4,6) A randomized double-blind
balanced cross-over study of 8 healthy volunteers. CPT was
measured behind the ear and medial aspect of the knee and was
performed at each frequency to standardize painful stimuli. Study
environment was described. Fentanyl and saline were tested via
IV and epidural catheters and the patterns of CPT change
described. Catheter placement was confirmed by injection of
lidocaine. The authors acknowledged that direct confirmation of
selectivity of fiber stimulation by the methods of CPT testing has
not been confirmed by single nerve fiber recordings. They
conclude that fentanyl produced segmental spinal analgesia to
transcutaneous electrical stimulation only at specific frequencies,
and that pain produced by stimulation at different frequencies
may have different pharmacologies.
Liu SS, Gerancher JC, Bainton BG, Kopacz DJ, Carpenter RL:
Effects of electrical stimulation at different frequencies on
perception and pain in human volunteers: Epidural versus
intravenous administration of fentanyl. Reg Anesth 1996; 21:98.
Maeda M, Sakkura S, Imamachi N, Tanaka A, Kosaka Y: The trial of
quantitative neuroselective peripheral nerve function measure-

Muscle & Nerve Supplement 8 1999 S257

AAEM Technology Reviews
ment (in Japanese). Presented at the 30t h Japan Pain Clinic
Congress, Tokyo, 1996.
Maeda M, Sakura S, Saito Y, Uchida H, Tanaka A, Kosaka Y:
Quantitative and selective assessment of peripheral nerve
function in patients with chronic pain: The value of the
Neurometer® (in Japanese). J Japan Soc Pain Clin 1997; 4:113119.
Marton A, Keresztes K, Hermányi Z, Lakatos P, Horváth C, Tamási
L, Fazekas A, Zempleni M, Kempler P: Is there connection
between lower limb blood flow, autonomic and sensory
neuropathy, serum endothelin activity and osteoporosis in
diabetic patients?. Diabetologia 1996; 39(suppl 1):A259.
Marton A, Lakatos P, Horváth C, Hermányi Z, Keresztes K, Vargha
P, Fazekas A, Kempler P: Is there connection between lower limb
blood flow, autonomic and sensory neuropathy, serum endothelin
activity and osteoporosis in diabetic patients?. Presented at
Neurodiab VI, Diabetic Neuropathy Study Group of the European
Association for the Study of Diabetes, Baden, Austria, 1996.
Menkes DL, Hood DC, Ballesteros RA, Bodnar P: Quantitative
sensory testing distinguishes axonal from demyelinating polyneuropathies. Muscle Nerve 1997; 20:1056.
Metter EJ, Bleecker ML: Quantitative neurologic examination, in
Bleecker ML (ed): Occupational Neurology and Clinical
Neurotoxicology. Baltimore, Williams and Wilkins, 1994, pp 91109.
Mittman N, Avram MM, Castanares A, Oo K, Licht J, Sreedhara R:
Severe neuropathy predicts mortality in non-diabetic hemodyalysis patients. J Am Soc Nephrol 1995; 6:552.
Neurotron, Inc.: Technology and equipment review extract.
Quantitative sensory testing systems. J Clin Neurophysiol 1995;
12:192-202.
New P: Neuroselective current perception threshold quantitative
sensory test: A re-evaluation. Neurology 1997; 49:1482.
New PZ, Barohn R: Neurotoxicity of taxotere. Neurology 1993;
43(suppl 2):A191.
Ng LKY, Katims J: Transcutaneous electrical nerve stimulation
(TENS) evokes frequency dependent regional increases in
metabolic activity of rat brain using the 14C-2-deoxyglucose
mapping technique. New Frontiers In Therapy, Scientific
Assembly of the Medical Society of the District of Columbia and
the National Institutes of Health, 1983.
Ng LKY, Katims JJ, Lee MHM: Acupuncture: A neuromodulation
technique for pain control, in Aronoff GM (ed): Evaluation and
Treatment of Chronic Pain. 2d ed. Baltimore, Williams and
Wilkins, 1992, pp 291-298.
Palliyath S, Preyan S: The role of current perception threshold (CPT)
in evaluating peripheral neuropathy. Presented at the XVI World
Congress of Neurology, September 14-19, 1997.
Pelmear PL, Kusiak R: Clinical assessment of hand-arm vibration
syndrome. Nagoya J Med Sci 1994; 57(suppl):27-41. Criteria Met
(1/6: 1) Data was accumulated prospectively on 173 men from a
population 364 patients with hand-arm vibration syndrome.
Results from multiple studies were presented including CPT
(which was introduced after commencement of the study and not
performed on all patients). Patient selection criteria, independent
ascertainment of clinical condition, testing conditions, precise
CPT methods, and normal CPT values were not presented.
Pelmear PL, Taylor W: Hand-arm vibration syndrome. J Fam Pract
1994; 38:180-185.
Pelmear PL, Taylor W: Carpal tunnel syndrome and hand-arm
vibration syndrome. A diagnostic enigma. Arch Neurol 1994;
51:416-420.
Pelmear PL, Taylor W, Wasserman DE (eds): Hand-Arm Vibration. A
Comprehensive Guide for Occupational Health Professionals.
New York, Van Nostrand Reinhold, 1992, pp 88-89.
Pelmear PL, Wills M: Impact vibration and hand-arm vibration
syndrome. J Occup Environ Med 1997; 39:1092-1096. Criteria
Met (0/6) This is a description of 10 patients diagnosed with
hand-arm vibration syndrome. Diagnostic testing included CPT
but the data were not presented.
Poree LR, Angst MS, Dyck JB: Evaluation of a new experimental
electrical pain model in humans, in Abstracts 8th World Congress

S258 Guidelines in Electrodiagnostic Medicine
©1999 American Association of Electrodiagnostic Medicine

on Pain (August 17-22, 1996, Vancouver, Canada). Seattle,
International Association for the Study of Pain Press, 1996, p 332.
Redmond JMT, McKenna MJ: Quantitative sensory testing (QST)
(letter). Muscle Nerve 1996; 19:403. A letter regarding the article
by Vinik, et al. Muscle Nerve 1995; 18:574-584.
Rendell M: Quantitative measurement of cutaneous perception in
diabetic neuropathy (letter). Muscle Nerve 1996; 19:406-407.
Rosenberg NL: Recognition and evaluation of work-related
neurologic disorders, in Rosenberg NL (ed): Occupational and
Environmental Neurology. Boston, Butterworth-Hienemann,
1995, pp 9-46.
Sakura S, Sumi M, Kasaka Y: A selective and quantitative study on
nerve interruption after epidural anesthesia. Presented at the 9th
Annual Meeting, Japan Pain Clinic Association, Tokyo Division,
November 1997.
Seharaseyan J, New P, Barohn R, Mendell JR, Sahenk Z: Sensory
neuronopathy induced by ormaplatinum. Neurology 1993;
43(suppl 2):A174.
Shida K, Higuchi H, Masuda Y, Yashiro T, Okamata K, Hashiauti M,
Suzuki T, Takemuka H, Yamamato N, Yokoyama T, Kobari M,
Hosoyamada A: A trial use of a current perception threshold
measurement device. Presented at the 9th Annual Meeting, Japan
Pain Clinic Association, Tokyo Division, September 1997.
Stojanovic M, Becerra LR, Breiter HC, Fishman SM, Edwards A,
Chang IW, Borsook D, Gonzalez G: fMRI analysis of human
CNS activation following noxious electrical stimulation at 5 Hz
and 250 Hz. Presented at the Annual Meeting of the American
Pain Society, New Orleans, 1997.
Sung CH: Changes of trigeminal CPT in the facial paralysis patient
with SGB. J Korean Pain Res Soc 1997; 7:144.
Susuki K-I, Chung Y, Kobayashi Y, Goto Y: Current perception
thresholds: A new method for the assessment of peripheral
sensory neuropathy in diabetes mellitus (abstract is in English,
article is in Japanese). Peripheral Nerve 1995; 6:59-63.
Tanabe Y, Iseki M, Fujino S, Nomura M, Bamba N, Abe T, Notayama
Y, Okumo S, Hirota H, Noda H, Miyazaki T: Is Neurometer ®
CPT/C Effective for diagnosis of the nerve-disturbed lesion of the
patients with hernia of the intervertebral disc. Presented at the 9th
Annual Meeting, Japan Pain Clinic Association, Tokyo Division,
October 1997.
Umezawa S, Kanamori A, Jin Y, Nakashima S, Fujii E, Tanaka K,
Hirai N, Matoba K, Baba T, Yajima Y, Aoki C: The evaluation of
diabetic neuropathy by CPT measurement and relationship to
clinical severity grade (abstract is in Japanese). Presented at the
39th Japan Diabetes Congress, Fukuoka, Japan, 1996.
Vale JR, Dreisinger TE: Upper extremity cumulative trauma
disorders (UECTDs) screening protocol-A different perspective.
Presented at the Arkansas Worker’s Compensation Commission,
Worker’s Compensation Educational Conference, Hotsprings,
Arkansas, 1994. (Although screening of sensory function is
measured, CPT is not specified as a testing procedure in the
abstract.)
Vale JR, Dreisinger TE: Upper extremity cumulative trauma disorder
(UECTDs) screening protocol: A pilot study. Presented at
Prevention 94, Science Skills and Strategies, Atlanta, 1994.
(Although sensory function of workers is measured, CPT is not
specified as a testing procedure in the abstract.)
Vale JR, Dreisinger TE: Case management of the individual worker
in the poultry processing industry. Presented at Managing
Ergonomics in the 90s, Cleveland, 1995. (Although sensory
function of workers is measured, CPT is not specified as a testing
procedure in the abstract.)
Várkonyi TT, Lengyel Cs, Boda K, Kempler P, Farkas G, Lonovics J:
Long-term effect of pancreatic islet transplantation on
development of autonomic and sensory neuropathy in IDDM
patients. J Periph Nerv Syst 1997; 2:312.
Várkonyi TT, Lengyel Cs, Madácsy L, Velõsy B, Kempler P, Fazekas
T, Boda K, Lonovics J, Csernay L: Autonomic and sensory nerve
dysfunction associated with gallbladder motility disorder in
diabetic patients. Presented at the 32nd Annual Meeting of the
European Association for the Study of Diabetes, Vienna, 1996.
Várkonyi TT, Lengyel Cs, Madácsy L, Velõsy B, Kempler P, Fazekas
T, Boda K, Lonovics J, Csernay L: Impairment of caerulein-

AAEM Technology Reviews
induced gall bladder emptying in diabetic patients with
autonomic and sensory neuropathy. Presented at Neurodiab V,
Diabetic Study Group of the European Association for the Study
of Diabetes, Stockholm, 1995.
Várkonyi TT, Lengyel Cs, Rosztóczy A, Fehér A, Boda K, Kempler
P, Fazekas T, Wittmann T, Lonovics J: Esophageal, gastric and
ano-rectal motility disorders in diabetic patients with autonomic
and sensory neuropathy. Presented at Neurodiab VI, Diabetic
Neuropathy Study Group of the European Association for the
Study of Diabetes, Baden, Austria, 1996.
Várkonyi TT, Lengyel Cs, Rosztóczy A, Fehér A, Kempler P,
Fazekas T, Wittmann T, Lonovics J: Multiple-site gastrointestinal
motility disorder in diabetic autonomic and sensory neuropathy.
Diabetologia 1997; 40(suppl 1):A570.
Veves A, Manes C, Young MJ, Boulton AJM: Differences in
peripheral and autonomic nerve function measurements in painful
and painless neuropathy. Diabetologia 1993; 36(suppl 1):A195.
Vinik AI, Stansberry K: Quantitative measurement of cutaneous
perception in diabetic neuropathy (a reply). (Letter) Muscle Nerve
1996; 19:405-406. A letter in response to the letter by Cohen RP.
Muscle Nerve 1996; 19:404-405.
Vinik AI, Stansberry K: Quantitative measurement of cutaneous
perception in diabetic neuropathy (a reply). (Letter) Muscle Nerve

1996; 19:407. A reply to the letter by Rendell, M. Muscle Nerve
1996; 9:406-407.
Vinik AI, Stansberry KB: Quantitative sensory testing (letter).
Muscle Nerve 1996; 19:403-404. A letter of response to the letter
by Redmond JMT, Mckenna MJ. Muscle Nerve 1996;19:403.
Voiss DV: The problem patient with pain. From myth to mayhem.
Phys Med Rehab Clin NA 1993; 4:27-40.
Watanabe S, Takeshima R, Taguchi N, Nakayama H: Quantitative
assessment of nerve fiber response to tourniquet ischemia (in
Japanese). Presented at the 30th Japan Pain Clinic Congress,
Tokyo, 1996.
Westerman RA, Stevenson JE, Delaney CA, Katims JJ: Current
perception thresholds: A useful new quantitative sensory test
(QST). Presented at the Tachykinins in Health and Disease
meeting, Cairns, Australia, 1997.
Westerman RA, Stevenson JE, Delaney CA, Nicolaou T: Clinical
update: Why perform quantitative sensory testing (QST)?.
Presented at the Tachykinins in Health and Disease meeting,
Cairns, Australia, 1997.
Zhu PY, Starr A, Fu H: Neuroselective current perception threshold
(CPT) evaluation in syringomyelia. Presented at the Annual
Meeting of the North American Spine Society, Washington, D.C.,
1995.

The American Association of Electrodiagnostic
Medicine (AAEM) is now the American Association
of Neuromuscular & Electrodiagnostic Medicine.
The following document was printed in Muscle &
Nerve before the name change. The name was
therefore not updated.

Muscle & Nerve Supplement 8 1999 S259

