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Abstract. Objective assessment of tactile and pain sensitivity often poses challenges to medical students due to the
subjective nature of the patient’s sensations during receptor stimulation. Comparing the patient’s self-assessment of sensitivity
disorders with the physician's evaluation during an objective examination could provide a clearer picture of existing sensitivity
disorders. To this end, a self-assessment method was proposed. Moreover, the correlation between the results of this method
and the objective examination could reduce the time required for patient evaluation.

The aim: To investigate the correspondence between the results of the self-assessment of pain and tactile sensitivity by the
patient and the objective examination by the physician.

Methods and Materials: We have assessed pain and tactile sensitivity in 53 patients (31 males, 22 females) aged 22 to 75
years (mean age 43.5 + 14.8) with sensitivity disorders impairments associated with central and peripheral nervous system
pathology: peripheral neuropathies — 33 (62.26%), multiple sclerosis — 12 (22.64%), consequences of stroke — 5 (9.43%),
intramedullary spinal cord tumors — 2 (3.77%), and syringomyelia — 1 (1.89%). Standardized maps with options for sensitivity
disturbances in various anatomical regions were used during the study. Patients marked the areas of altered pain and tactile
sensitivity, which were compared by the physician with the results of the clinical-neurological examination.

Results: The self-assessment methods aligned with the results of the objective examination in 36 patients (67.92%),
partially in 10 (18.86%), and did not align in 7 (13.2%). The chi-square test (x?) showed a statistically significant difference
between groups of central and peripheral nervous system injuries regarding the conformity of the self-assessment methodology
(x?=13.3, p=0.001).

Conclusions: The self-assessment method for pain and tactile sensitivity can be applied in routine practice for patients with
peripheral nervous system involvement, unlike patients with central nervous system lesions, who require additional objective
examination.

Key words: pain sensitivity; tactile sensitivity; neurological examination; standardized maps of sensitivity disorders;
medical students.

AmnoTargisg. O6’eKTUBHE [OC/IiPKEHHS TAKTU/ILHOT Ta O0/IbOBOI Uy T/IMBOCTI YaCTO BUK/IMKAE TPYAHOILi Y CTY/I€HTiB-Me/1-
KiB yepe3 Cy0’€KTHBHICTh Bi/[UyTTiB MaljieHTa Npy Nojpa3HeHHi perjenTopiB. [T0piBHSIHHS BJIaCHOI OILiHKH Malli€HTOM ITOpY-
IIeHb Yy T/IMBOCTI Ta pe3y/bTaTiB omIsAy fano Ou OibIT 4iTKy KapTUHY HasiBHUX UyT/AMBHUX po3nazis. I3 mietomeroro 6yro 3a-
MPOTMIOHOBAHO BUKOPUCTAHHS METOJMKU CaMOOIiHKU. OKpiM TOT0, BiZINOBiZIHICTE pe3y/bTaTiB JaHOI METOUKH 00 €KTHBHOMY
OISy MO’Ke CKOPOTHTH Yac 0OCTe)XXeHHs MaljieHTa.

MeTa: JOCTIIUTHA BiJMOBIAHICTb pe3yabTaTiB METOAMKKA CaMOOL[iHKK 0O0/bOBOI i TAaKTHU/IBLHOI UYTIMBOCTI MarfiEHTOM Ta
00’ EKTHBHOTO JOCJIi/PKEHHS TiKapeM.

MeTtoau i Matepianu: 6ys0 oljiHeHO 60bOBY i TAKTH/ILHY UYT/IHBICTE Y 53 mallieHTiB (YomoBiku — 31, )KiHKK — 22) BikOoM
Bif 22 no 75 pokiB (cepesHiii Bik — 43,5 + 14,8) i3 nopyleHHsMH UyTIMBOCTI MPU TNATOJIOTI] LIeHTpaabHOI Ta mepudepuy-
HOT HEPBOBOI cucTemMu: niepudepryuHi HeBpornaTii — 33 (62,26%), po3scisiHuil ckinepo3 — 12 (22,64%), HacaiaKu iHCYIBTY — 5
(9,43%), iHTpamMey/IsipHa MyXJIMHA CIIMHHOTO MO3KY — 2 (3,77%), cupunromienis — 1 (1,89%). ITig yac gocmigpkeHHs 6y/10 BU-
KOPHMCTaHO CTaH/JAPTU30BaHi KapTH 3 BapiaHTaMM MOPYILIeHb YyTMBOCTI B Pi3HUX aHAaTOMIYHUX JinsgHKaxX. IlanienTy Bif3Ha-
YaJii 30HH 3MiHeHOT 60/bOBOI Ta TaKTU/ILHOI UYTIMBOCTI, SIKY JTiKap CITiBBiZIHOCHB i3 pe3y/bTaTaMu K/IiHiKO-HEBPOIOTiUHOTO
o0CTeKeHHsI.

Pe3ysbTaTi: pe3y/ibTaTh CAMOOLHKY Bi/JOBiZiaaun pesynbTaTaM 06’€KTHBHOTO obCTe)xxeHHs1 y 36 maijieHTiB (67,92%),
yacTKoBo Bignosigamu —y 10 (18,86%) i He BianoBigam —y 7 (13,2%). Tect xi-kBagpat (x?) MoKasaB CTaTUCTUYHO 3HAUYLITY
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BiIMiHHICTb Mi>K TpyTamMu [JeHTpa/IbHUX Ta Tlepu(epUUHUX ypakeHb HEPBOBOI CUCTEMH LI[OZ0 Bi/IMOBiIHOCTI METOAUIi caMo-

ouinku (x2 = 13,3, p = 0,001).

BHCHOBKH: MeTOJWKA CAMOOI[iHKK 060/Ib0BOT i TAKTH/ILHOI UyT/IIMBOCTI MOKe OyTH 3aCTOCOBaHa B PYTHHHIHN MpakKTHIli ¥
TallieHTiB 3 ypakeHHSIM IepudepryHOi HepBOBOI CCTEMH Ha BifMiHY BiJj allieHTIB i3 LjleHTpa/bHUM ypaKeHHsIM, sIKi [10Tpe-

OyI0Tb J0AaTKOBOTO 00’ €KTUBHOTO 0OCTeKeHHS.

KirouoBi c/ioBa: 60/1b0Ba ‘-IyT]'II/IBiCTL, TaKTHU/IbHA ‘—IyTJ'II/IBiCTL, HEBpOIIOFi‘—IHE OGCTE)KE‘HHH, CTaH,Z[apTI/IBOBaHi KapTu 110-

pyllieHb UyT/UBOCTI, CTY[eHTU-MeJUKH.

Introduction. The somatosensory system
receives and processes information generated during
an individual's perception of the environment [11].
It has always been one of the most challenging and
demanding parts of a neurological examination. Still,
nevertheless, it is of great importance as its disorders
accompany quite a constellation of central and
peripheral nervous system lesions [6,10,8]. Types
of sensitivity can be divided into two big categories:
general and special. General sensitivity, in turn, is
subdivided into simple (which includes superficial
and deep) and complex—three-dimensional spatial
perception (stereognosis), two-dimensional spatial
perception (graphesthesia), localization perception,
and discrimination sensitivity. Superficial sensitivity
includes processing the information of touch, pain,
and temperature [5]. During the evaluation of the last
ones, subjective data on sensations experienced by the
patient during the doctor's stimulation of the receptor
apparatus on symmetrical skin areas following
dermatomes and peripheral nerve innervation zones
can be obtained. Dermatomes of tactile sensitivity
overlap more extensively than dermatomes of pain
and temperature, so such deficits are usually less
noticeable with damage to one or two adjacent nerve
roots. In contrast, pain and temperature sensitivity
disorders are much more pronounced [3]. Assessment
of such a variety of modalities requires not only
specific methods, and in some cases even tools, but
also a great anatomy knowledge and topographical
presentation of neurological disorders.

In clinical practice, objective examination is
often conducted using touches to symmetrical areas
of the skin with stimuli of appropriate mechanical
characteristics. The touches should have the same
intensity and frequency. A more precise examination
method is the Frey method, which uses a set of
filaments of varying thicknesses, with stimulus
intensity increasing progressively from the first to
the tenth filament. The pain threshold is assessed by
altering the pressure of the prick [14]. These objective
examination methods often pose challenges due to
the subjectivity of the patient's sensations during
receptor stimulation by the physician. Comparing
the patient's self-assessment of sensitivity disorders
with the examination results would provide a clearer
picture of existing sensitive disorders.

Among the methods that are used for more precise
sensory system function evaluation, self-assessment
plays a significant role. To decrease the level of
subjectivity a diversity of questionnaires is used

[2,15]. However, most of them are aimed at assessing
the level of pain and its influence on life quality. Still,
such disorders as hypoalgesia and hypoaesthesia lack
attention. Therefore, we propose the use of the self-
assessment methodology for superficial sensitivity
disorders. The correspondence of the methodology's
results to the objective examination may be of great
help to young neurologists as well as reduce the time
required for patient assessment.

The aim. To investigate the correspondence
between the results of the self-assessment of pain
and tactile sensitivity by the patient and the objective
examination by the physician.

Methods and materials. Pain and tactile
sensitivity were assessed on 53 patients (31 men,
22 women) aged 22 to 75 years (mean age 43.5 +
14.8) with sensitivity disorders in the context of
central and peripheral nervous system pathologies.
The distribution of pathologies included: peripheral
neuropathies - 33 (62.26%), multiple sclerosis —
12 (22.64%), consequences of stroke - 5 (9.43%),
intramedullary spinal cord tumors - 2 (3.77%), and
syringomyelia - 1 (1.89%). All patients underwent
an objective neurological examination and self-
assessment of sensitivity disorders using standardized
maps. For the objective assessment of pain sensitivity,
we used a needle cleansed with antiseptic, part of
the neurological hammer equipment. For tactile
sensitivity, we used a cotton applicator. Pain and
tactile sensitivity were tested by touching of identical
intensity and frequency to symmetrical areas of the
skin with appropriate stimuli.

For the self-assessment methodology of pain and
tactile sensitivity, standardized maps with options
for sensitivity disorders in different anatomical
regions were used (fig. 1). Patients marked areas
of altered pain and tactile sensitivity on the maps,
which the doctor then correlated with the results of
the clinical-neurological examination and recorded
in three categories: yes, no, partially. Partially was
defined as the patient's incomplete depiction of the
area of sensitivity disorders based on standardized
maps. The chi-square test was used for statistical data
analysis, and calculations were performed using the
software Jamovi, version 2.3.28 for Windows.

Results. Table 1 and Diagram 1 present the
concordance results between the patient's self-
assessment methodology of pain and tactile
sensitivity and the physician's objective examination
in patients with peripheral and central nervous system
disorders. The self-assessment methods aligned with
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Fig. 1. Standardized maps depicting different anatomical regions
with potential sensitivity disorders [12]

the results of the objective examination in 36 patients
(67.92%), partially in 10 (18.86%), and did not
align in 7 (13.2%). The chi-square test (x?) showed
a statistically significant difference between groups
of central and peripheral nervous system injuries
regarding the conformity of the self-assessment
methodology (x? = 13.3, p = 0.001). Discrepancies
between the neurological examination results and
the self-assessment were noted only in patients with
central nervous system injuries. The majority of these
patients had multiple sclerosis — 6 (30%), while only
1 (5%) had other central nervous system disorder -
consequences of stroke (Table 2).

Discussion. Examining a somatosensory system
may pose challenges not only to students who start
their careers as neurologists but also to experienced
physicians. Many methods and recommendations
were created to increase the accuracy of a diagnosis
[4]. The application of self-assessment methods is
not new and such tools are widely used in neurology,
surgery, and oncology in the form of questionnaires
[13]. Peripheral nervous system injury results in a
more complete anatomical structure lesion, which
better corresponds with topographical representation.
However, the interpretation may not have a single
meaning in patients with a combination of nerve
root impingement and peripheral nerve injury.
Not to forget that approximately 45% of patients
with single-level radiculopathy show no sensory

abnormalities [1]. In this case, additional tools such
as nerve conduction studies, somatosensory-evoked
potentials, etc. may come in handy [7].

In patients with CNS disorders and multiple
sclerosis in particular, the observed discrepancy can
be explained by the numerous lesions of the white
matter in the brain and spinal cord, where all nerve
fascicles are tightly arranged, often manifesting as
mosaic sensitivity disorders [9]. Such presentation
may lead to various biases during the objective
assessment, decreasing the confidence level of
examination results. Moreover, MS lesions exhibit
temporal and spatial variability, with some areas
experiencing active inflammation and demyelination,
while others undergo repair and remyelination. This
dynamic process contributes to fluctuating sensory
symptoms that may not align with the static findings
of an objective clinical examination. The result is a
potential bias in assessment, as clinicians may over-
rely on patient reports or fail to account for areas of
subclinical activity.

With the significant level of concordance between
objective examination and patient self-assessment in
those with peripheral nervous system disorders, we
recommend a broader application of standardized
maps in daily practice for sensory disorders
evaluation. Patients’ involvement in the diagnostic
process may reduce biases connected with the
subjective character of patients’ sensation assessment
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Table 1

Results of the concordance between the self-assessment methodology of pain and tactile sensitivity
by patients and the objective examination by the physician.

Disorder Concordance.: between objecti\./e_ e.xam.ination
and standardized maps of sensitivity disorders
no yes partially total

Peripheral nervous 0 26 7 33 (62,26%)
system (0%) (49,05%) (13,2%)

Central nervous 7 10 3 20 (37,74%)
system (13,2%) (18,87%) (5,66%)

Total 7 36 10 53

(13,2%) (67,92 %) (18,86%) (100%)
Table 2

Concordance results between the self-assessment methodology of pain and tactile sensitivity
and the objective examination by the physician in patients with multiple sclerosis
and other central nervous system injuries.

Disorder Concordancg between objectiyg e.xam.ination
and standardized maps of sensitivity disorders
no yes partially total

Multiple sclerosis 6 5 1 12

(30%) (25%) (5%) (60%)
Other central nervous |1 5 2 8
system disorders (5%) (25%) (10%) (40%)
Total 7 10 3 20

(35%) (50%) (15%) (100%)

PNS

CNS

0 5 10 15 20 25 30

partially mno Myes

Fig. 2. Results of the concordance between the self-assessment methodology of pain and tactile

sensitivity by patients and the objective examination by the physician

and, in addition, can save time for a physician during
neurological examination. On the other hand, patients
with polymorphic sensory disorders like multiple
sclerosis should be evaluated by the clinician for
more precise results. In this case, standardized self-
assessment maps may serve as a supplement.

The abovementioned methodology may become
a useful tool for medical students and neurological
residents and serve as an effective learning aid,
facilitating a deeper understanding of sensory system
assessment. Students could analyze and compare the
maps with clinical findings to develop diagnostic
hypotheses. In patients with multiple central lesions

and confusing examination results, such maps may
help to understand better the disease presentation
and improve students’ knowledge of CNS lesions
topography. In addition, this approach can also
enhance the comfort of the students and healthcare
providers with special needs while examining the
patients as it may shorten the time of examination.
Conclusions. The study results support using
the self-assessment methodology in patients with
peripheral nervous system disorders due to the
high percentage of alignment with the objective
examination. In contrast, patients with multiple
sclerosis  experience  polymorphic  sensitivity
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disorders, making standardized self-assessment maps
a supplementary tool to neurological examination.
Recommendations and Future Perspectives.
The methodology has proved to be a helpful
supplement for sensory disorders evaluation,
especially among patients with peripheral nervous
system injury. Therefore, we highly recommend
adopting it into the education process of medical
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