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ABSTRACT

practice.

INTRODUCTION

Quantitative sensory testing (QST) started as a
clinical method for human subjects 25 years ago.
Since then, it has been applied for a large variety
of clinical pathology that involve sensory function
and also it has been compared with other functional
tests as nerve conduction studies and autonomic
tests and demonstrated to be highly sensitive for
subtle sensory changes. (2)

As major pathology in the peripheral nervous
system involve large and small sensory fibers, QST
and nerve conduction studies could be considered
complementary tests. (1)

Thermic and vibratory modalities are used in
clinical settings and provide information about the

Quantitative sensory testing (QST) is a potentially useful tool for measuring sensory impairment for clinical and
research studies but there is still no consensus regarding the place of this evaluation in every day clinical

Our study included 15 patients previously diagnosed with neuropathic pain due to small fiber sensory
polyneuropathy based on clinical and electrodiagnostic criteria.Variables were compared with an age matched
control group of 7 healthy persons. We looked to pain severity rated on Visual Analog Scale and Pain Detect
Questionnaire and we searched for correlations with sensory nerve conduction studies and parameters of
quantitative sensory testing — thermotest, limits method.

QST was a sensitive technique for evaluation of patients with small fiber sensory polyneuropathy.

Score on Pain Detect Questionnaire has statistically significant correlation with values recorded for cooling
detection threshold on QST, documenting sensory loss and A delta fibers dysfunction in the study group.
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functionality of the somatosensory system from
receptor to cortex, a large spectrum of sensory fibers
being tested. (7)

Vibration is initially detected by Pacinian
corpuscles and through A-beta large myelinated
fibers reach the spinal dorsal columns.

Thermic stimuli and pain are conducted through
naked nerve endings and A delta and C small,
unmyelinated fibers into the spinothalamic tracts.

But it is important to mention that this technique
would not be effective to localize the injury or
disfunctionality on a certain level of the
somatosensory axis. (2)

Threshold measurements usually represent the
most common parameter in QST. Although the
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method is designed to produce quantitative data,
results could be biased by poor cooperation of
subjects and failure to provide consistent, repro-
ducible answers for every test algorithm. (5)

Hyposensitivity of A delta sensory fibers could
be demonstrated using the cooling detection
threshold.

If cooling is mediated by small sensory
myelinated A delta fibers, warmth and heat pain
reflect the activity of unmyelinated C fibers.

Small fiber sensory neuropathies are common
disorders of the peripheral nervous system with
different etiologies: metabolic — most frequent in
diabetes, toxic, inflammatory or paraneoplastic. (9)

Patients are usually very disabled due to pain
and abnormal sensation with distal distribution
affecting the lower and very frequent the upper
limbs associated in some cases with autonomic
dysfunction. (4,6)

In contrast with the usually severe sympto-
matology, the paucity of findings on clinical exa-
mination and electrophysiologic studies could be
puzzling. (5)

Electrophysiology reflects dysfunction of large
myelinated fibers, but has a limited value for
following small fiber involvement.

So the use of QST may provide significant data
to facilitate the evaluation of this syndrome and
neuropathic pain that represents the most disabling
symptom. (5, 6)

PATIENTS AND METHOD

Our study included 15 patients previously diag-
nosed with neuropathic pain due to small fiber
sensory polyneuropathy based on clinical and
electrodiagnostic criteria.

Variables were compared with an age matched
control group of 7 healthy persons.

All the patients signed the informed consent
form.

Clinical criteria consisted in presence of pain
and sensory abnormalities with distal symmetrical
distribution affecting lower limbs and sometimes
upper extremities also.

Duration of symptoms at inclusion was over 3
months and intensity of pain was self rated by the
patient using Visual Analogue Scale (VAS).

Patients included in the study had appreciated
their medium pain scores as being over 4 on 10 cm
VAS for the last 4 weeks before inclusion.

Etiology of neuropathic | Number of
involvement cases
diabetes 10
toxic 3
paraneoplasia 2

Etiology of neuropathic involvement was dia-
betes melitus in 10 patients, toxic in 3 patients and
paraneoplasia in 2 cases.

Nerve conduction studies excluded motor invol-
vement and a pattern of distribution for sensory
changes that suggested predominant involvement
of dorsal ganglia (absence of proximo - distal gra-
dient).

Patients included in the study performed:

1. rating of neuropathic component of pain

using Pain Detect Scale

2. quantitative sensory testing using MEDOC

Thermotest

Pain Detect Scale (3), validated for Romanian
language, was completed by the patients themselves
after a short instruction.

The maximum score is 38 points. A score over
18 points means that the neuropathic component
of pain is probable (over 90%).

A score between 13 and 18 means that the
neuropathic component could be present but some
other mechanisms for pain are also involved.

A score under 12 makes the neuropathic charac-
ter of pain unlikely (figurel).

Medoc Thermotest is using thermal stimulation
based on Peltier principle — alternating the direction
of current through a metal thermocouple, the
metallic surface could became alternatively warm
or cool. Computer software can generate
temperatures throughout the physiologic range (0-
50 degree C) or alter the duration of stimulus.

Test algorithm was referred to as the method of
limits and required patients to press a button when
an increasingly strong stimulus was first perceived.
In this method the stimulus intensity continues to
increase during the reaction time so it is called
reaction time — inclusive.

We have tested four parameters:

Cooling detection threshold — first perception
of cold.

Warming detection threshold — first perception
of warm.

Cold pain detection threshold — first perception
of cold as having a painful character

Heat pain detection threshold — first perception
of heat as being painful.
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Figure 1. Questionnaire in Romanian
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RESULTS AND DISCUSSION

Age of patients included in the study ranged
from 43 to 77 (mean 60.8, + 9.9 SD)

Disease duration was highly variable in the study
group from 6 month to 10 years (median duration
was 16.5 month).

Assessment of pain intensity on 10 cm VAS
ranged from 4 to 9 and had a symmetrical distri-
bution — mean score was 6.9 (£1.5 SD).

Evaluation of neuropathic component of pain
using Pain Detect Questionnaire:

— 25% of patients rated their pain between 12

and 18 (first quartile Q1= score 18)

— 75% of patients scored their pain as clearly
neuropathic — over 18 (Q2 = 21, Q3 = 26)
mean value of PD score was 21.4 (5.1,
quotient of variation CV= 23.8%).

Amplitude of sural nerve sensory action
potential (SNAP) ranged from 1 microV to 15
microV — mean 6.96 microV and high dispersion
(£3.8 microV, QV=54.6%), median value of
amplitude 7.25microV.

Amplitude of peroneal nerve SNAP ranged from
2.9 microV to 11 microV — mean amplitude 6.37 microV
(2.3 microV, QV=36.1%), median value for amplitude
6.65 microV would characterize better the distribution.

Sural nerve sensory conduction velocity varied be-
tween 24.6 m/s and 54.8 m/s — mean 36.8m/s (+8.9m/
s, QV = 24.2%). Q1=30.8my/s, Q2=34.7m/s, Q3=41.6m/s.

Peronier nerve conduction velocity varied
between 28 m/s and 51.8 m/s — mean conduction
velocity was 38.7 m/s (£6.3m/s, QV=16.4%)

Parameters evaluated with QST
Distribution of values recorded for cooling and
warming detection threshold:

Comments

We noticed a large dispersion of values recorded
for cold pain threshold and a low dispersion for
values of heat pain threshold.

Correlation analisis between parameters of
nerve conduction studies and the rating of pain in-
tensity on VAS:

Correla- | Coeffi- Statis-
tion cient tical
coeffi- significance
cient (r) (p<0.05)
Score on VAS — -0.35 -0.14 n.s.
amplitude of
sural SNAP
Score on VAS — -0.24 -0.16 n.s.
amplitude of
peronier SNAP
Score on VAS — -0.43 -0.07 n.s.
SCV on sural
Score on VAS — -0.32 -0.08 n.s.
SCV on peronier

Comments

Values obtained for variation coefficients did not
indicate a statistical significant correlation between
the rating of pain intensity on VAS and amplitude
of SNAP on peroneal and sural nerves, a parameter
that express the loss of large myelinated sensory
fibers as a consequence of polineuropathic invol-
vement.

Correlation analysis for intensity of pain scored
on VAS versus parameters tested on QST:

Cooling detection | Warming detection Correla- | Coeffi- Statis-
threshold threshold tion cient g tical
(degreeC) (degreeC) coeffi- significance
Interval of 18 - 30.8 35.2-48.4 cient (r) (p<0.05)
variation Score on VAS — -0.05 - 0.01 n.s.
Q1 21 37.7 coolin detection
Q2 24.7 39.9 threshold
Q3 26.2 44.3 Score on VAS — -0.09 -0.038 n.s.
mean 24.3 41.2 warming detection
SD +3.9 +4.3 threshold
Qv 16.3% 10.4% Score on VAS — -0.03 - 0.006 n.s.
L . cold pain threshold
Distribution of values recorded for cold and Score on VAS — 20.05 -003 n.s.
heat pain thresholds: heat pain threshold

Cold pain threshold Heat pain
(degreeC) threshold (degreeC)
Interval of 0-27.4 43.8-50.0
variation
Q1 7.8 47.9
Q2 14 48.85
Q3 21 50.0
mean 13.95 48.3
SD +7.98 +2.2
Qv 16.3% 10.4%

Comments

Low values for correlation coefficients indicated
a low correlation, statisticaly not significant for
intensity of pain on VAS and thermal thresholds
evaluated on QST, parameters that express the loss
of small sensory fibers.
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Correlation analysis for PD score — neuropathic
component of pain and sensory nerve conduction
parameters:

Correla- | Coeffi- Statis-
tion cient g tical
coeffi- significance
cient (r) (p<0.05)
Score on PD — -0.32 -0.43 n.s.
amplitude of sural
SNAP
Score on PD — -0.30 -0.66 n.s.
amplitude of
peronier SNAP
Score on PD — -0.48 -0.27 n.s.
SCV on sural
nerve
Score on PD — -0.27 -0.21 n.s.
SCV on peroneal
nerve
Comments:

Low values of correlation coefficients indicated
a low correlation for score on PD and sensory nerve
conduction parameters that failed to reach statistical
significance for a threshold of 5%.

Correlation analysis for score obtained on PD
scale and parameters evaluated with QST:

Correla- | Coeffi- Statis-
tion coeffi- | cient tical
cient significance
(r) (p<0.05)
Score on PD — -0.72 -0.91 significant
cooling detection
threshold
Score on PD — -0.24 -0.28 n.s.
warming detection
threshold
Score on PD — -0.08 0.01 n.s.
cold pain
threshold
Score on PD — -0.34 -0.79 n.s.
heat pain
threshold
Comments:

We noticed a high indirect correlation, statisti-
cally significant for score on PD that express the
neuropathic component of pain and cooling detec-
tion threshold associated with the hypoactivity of
A delta small myelinated fibers.

Comparative distribution of values obtained for
sensory nerve conduction studies and QST versus
control group:

Parameter Mean Mean values | Statistical
values for for control signifi-
patients group cance
Amplitude 6.96 11.2 microV S
of sural microV (t,.=2.58,
SNAP p=0.01)
Amplitude 6.37 12.18 microV S
of peroneal microV (t.=4.65,
SNAP p<0.001)
SCV for 36.78 m/s 58.08 m/s s
sural nerve (t.=5.47,
p<0.001)
SCV for 38.65 m/s 52.27 s
peroneal (t.=4.40,
nerve p<0.001)
Cooling 24.28 C° 29.17 C° s
detection (t.=3.01,
threshold p<0.001)
Warming 41.08 C° 40.55 C° n.s.
detection (t.=0.27,
threshold p>0.05)
Cold pain 13.95 C° 26.94 C° s
threshold (t.=4.18,
p<0.001)
Heat pain 48.34 C° 44,72 C° s
threshold (t.=2.72,
p=0.01)

Comparative analysis for sensory nerve con-
duction studies in the group of patients diagnosed
with small fiber sensory polyneuropathy and control
group revealed significant lower values for nerve
conduction studies in patients diagnosed with small
fiber sensory polyneuropathy suggesting invol-
vement of large myelinated sensory fibers also.

Concerning parameters assessed on QST, excep-
ting warming detection threshold, all the tested
variables were altered statistically significant in the
patient group suggestive for sensory loss due to
injuries of small sensory fibers conducting pain and
thermal sensation.

CONCLUSIONS

Quantitative sensory testing for thermal stimuli
using the thermotest-limits method was a sensitive
technique for evaluation of patients with small fiber
sensory polyneuropathy.

QST was as helpful in confirming the clinical
impression of sensory abnormalities related to this
pathological process as routine nerve conduction
studies is.

Regarding the neuropathic pain severity we
could not find any positive correlation with
alterations of nerve conduction studies, but the score
on Pain Detect Questionnaire had statistically
significant correlation with values recorded for
cooling detection threshold on QST, documenting
sensory loss and A delta fibers dysfunction.
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Further studies and larger samples are needed

to evaluate the place of QST in the diagnosis work-
up for small fiber sensory polyneuropathy with
severe pain but only minimal objective clinical
abnormalities and normal nerve conduction studies.
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