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SUMMARY

The article discusses the possibilities of using the method of dynamic segmental
diagnostics as a method for testing skin sympathetic reactions in the process of examining
patients with a suprasegmental mechanism of impaired autonomic regulation of the body. It is
proposed to calculate the asymmetry coefficients for interpreting the results of DSD testing of
patients with such lesions of the autonomic nervous system, which give an idea of the
presence and degree of imbalance between the indices of autonomic support for the activity of
skin sympathetic reactions on the skin segments of the autonomic supply.
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RESUME

There are considered in the article the possibilities of dynamic segmental diagnostics (DSDtesting)
method use as a way of skin sympathetic response 'testing in the process of examination of patients
having the suprasegmental mechanism of the autonomic regulation's disorders of the body. It has been
proposed to use the asymmetry coefficients for the interpretation of the DSD-testing of patients with
similar disorders of autonomic nervous system. These coefficients give an indication of the presence and
degree of imbalance between the vegetative provision of skin sympathetic responses in skin segments
vegetative provision.
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Introduction

A promising direction in the study of the autonomic nervous system is the use of
functional methods due to their dynamism, harmlessness and the possibility of early diagnosis
of emerging pathology and control of ongoing therapy [1]. Dynamic segmental diagnostics
(DSD-testing), reflecting functional shifts of the autonomic nervous system, meets these
requirements. The high sensitivity and absolute safety of this diagnostic method makes this
screening study indispensable at the first stage of preventive and diagnostic examinations, as a
method of monitoring and controlling the effectiveness of treatment of many diseases [2-7].

The purpose of the study is to substantiate and develop a methodology for interpreting
the results.dynamic segmental diagnostics as a way of testing skin sympathetic reactions when
examining patients with pathology of the central nervous system and psycho-vegetative
sphere.

Materials and research methods
To achieve this goal, three groups of patients were examined and
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the control group, consisting of practically healthy people who do not present complaints, have
undergone clinical, instrumental and laboratory examinations, and do not have pathology from
the central, peripheral and autonomic nervous system - only 25 people (10 women and 15 men
aged 18 to 29 years). The first observation group consisted of 25 patients with the
consequences of an acute disturbance of the blood supply to the brain in the left carotid system
as ischemic stroke and the presence of right-sided hemisyndrome with increased muscle tone
of the flexors of the right arm and extensors of the right leg - 11 women and 14 men aged 47 to
69 years. with the duration of the recovery period from 6 months to 1 year. The second group
consisted of 25 patients with revealed transient spinal cord ischemia against the background of
a pausegmental type of blood supply to the spinal cord [8] - 19 men and 6 women in the age
group from 31 to 43 years with a disease duration from 1 month to 4 years. The third
observation group consisted of patients suffering from vegetative crises of the type of panic
attacks - a total of 21 people (14 women and 7 men aged 19 to 37 years), with a disease
duration from 3 months to 5 years.

The study of skin sympathetic reactions was carried out by the method of dynamic
segmental diagnostics ("Method of dynamic segmental diagnostics" / Permission for the use of
new medical technology No. FS 2011/336. - Federal Service for Surveillance in Healthcare and
Social Development of the Russian Federation). Each subject underwent 3 tests with an interval
of 1-3 days.

The survey was carried out on the device "POST-12.2" (Registration certificate of the Ministry
of Health of the Russian Federation No. 29/23030700 / 2834-02). The basis of dynamic segmental
diagnostics is the reflex response of the segmental division of the autonomic nervous system to
stimulation of the skin nerve receptors by electric current in the area of application of the active
electrode. During the examination, the testing current of the following parameters was used:
voltage from 6 to 21 V; current strength from 150 to 250 pA. The active electrode is of negative
polarity, the area of contact with the skin is about 1 cm2. A cotton pad moistened with saline was
placed between the skin and the metal contact of the active electrode. The patient held the passive
electrode in his hand.

With normal sympathetic provision of the test area, the sympathetic skin reaction (CSR)
goes through three stages [9]: 1) the stage of increasing the vegetative provision of the skin; 2)
the stage of stabilization of the vegetative supply of the skin or the stage of "plateau”; 3) the
stage of inhibition of the vegetative supply of the skin. The first stage of CSR begins from the
moment of exposure of the testing current to the skin receptors and is characterized by a
gradual decrease in skin electrical resistance in the testing area. In this case, the device, by
stabilizing the voltage, records an increase in the current strength between the electrodes. The
duration of the first stage is no more than 60 seconds. The beginning of the second stage is
indicated by the stabilization of the current strength at maximum values. The duration of the
second stage of CSW is about 1-2 minutes. In the third stage, the cutaneous electrical resistance
begins to increase,

In our study, the active electrode was installed in the area of the cutaneous segments of
the autonomic supply (CSP) [10]. These skin segments are located on the distal extremities. On
each limb, three segments are distinguished on the outer and inner surfaces. On the hands, the
following CSVOs are distinguished: palmar-medial, palmar-median, palmar-lateral, dorsal-
medial, dorsal-median and dorsal-lateral segments. On the legs, the following KSVO are
distinguished: on the inner surface - the medial, dorsal-medial and posterior segments; on the
outer surface - lateral, dorsal-lateral and dorsal-median segments. The reflex arc of skin
sympathetic reactions initiated with CSWR has a central mechanism of formation involving the
excitation of autonomic neurons in the lateral horns of the spinal cord at the level of C8L2
segments,
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peripheral nerves.

Testing of skin sympathetic reactions was carried out up to the maximum values of the
current strength, recorded by the device at the "plateau” stage. The intensity of skin sympathetic
reactions was assessed by the indicator of autonomic support of activity (VOD), taking into account
the correction factors, based on the indicator of the initial tone of the autonomic nervous system
[11].

Statistical processing of the obtained digital data was carried out using a personal
computer using the Statistica 6.0 software package. The statistical characteristics of sample
distributions (sample size, skewness and kurtosis coefficients) are such that they allow the use
of parametric statistics methods, while sample variances are approximately the same,
therefore, to assess the reliability of sample means, the Student's t-test was used. Differences
were considered statistically significant at p < 0.05.

Research results
Analysis of the results of DSD testing of the first group of patients with right-sided
hemiparesis in the late recovery period after an ischemic stroke in the left carotid region of the
brain revealed a characteristic feature of the distribution of skin sympathetic reactions
according to their intensity on the skin segments of the upper and lower extremities: on the
side of paresis, the prevalence of VOD parameters is observed DAC on three inner segments of
the arm and three outer segments of the leg (Table 1). At the same time, on the left extremities,
the intensity of skin sympathetic reactions is balanced, which can be seen when comparing the
averaged indicators of the VOD DAC for the internal and external skin segments.
Table 1
Selective differences in the averaged values of the indices of vegetative support of the
activity of skin sympathetic reactions for internal and external surfaces
extremities according to the results of DSD testing of the skin segments of the vegetative

providing *
e |
| Ppynm Pyunsie KCBO Ho:nnie KCBO
Cnpaga Caena Cnpaga Cacea
1 Hapy:. Buavrp. Hapy:s, Buyrp. Hapy:x. Buyvrp. Hapwvie. Buyrp.
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|3-a,n=21 |1236=11,1*|782+104 123,5110,1'r63,4i 17,7 | 1254 £10,5*| 69,7 =227 |1259+94' |71 6 +222
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#* Pacyer yepeanennoro sHadenna BOJII RCF npoeomiica ¢ y4eToM nonpaBouHblX Koadpnunentos. Janaee
npeicTaBleHb] Kak M= 5, roe M- CPI:",'.'[HHH apm:bme'mu eCKadA BEJIHYMHHA, s — CpeIHERBATIpaTHYeCKOe OTHJI0OHEHHE,
n — KDJMYeCTBO NaluerToB B rpynnax; KCBO — koMHble cerMeHTh! BETeTaTHBHOTO olecneye .

Approx. 1. The reliability of the differences in the arithmetic mean values of the indicator of the VOD DAC in1st group

with other indicators in the same group. The calculation was carried out on the basis of the Student's t-test. The
significance of the differences was proved for all comparison options (p < 0.001), except for the comparison with the
indicator of the outer surface of the right leg;

Approx. 2. The reliability of the differences in the arithmetic mean of the VOD DAC in1st group with other
indicators in the same group. The significance of the differences was proven for all comparison options (p
<0.001), except for comparison with the index of the inner surface of the right hand;Approx. 3. Reliability
of differences in the arithmetic mean values of the VOD DAC in2nd group with other indicators in the
same group. The significance of the differences was proved for all comparison options (p < 0.001), except
for comparison with the indicators of the lower extremities;

Approx. 4. The reliability of the differences in the arithmetic mean of the VOD DAC in3rd group with
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other indicators in the same group. The significance of the differences was proved for all comparison options (p
<0.001), except for comparison with the indicators of the outer surfaces of the extremities.

Examination of patients with transient ischemia of the spinal cord (the second
observation group) showed that the intensity of skin sympathetic reactions in all the studied
segments was insignificant and did not exceed 42 pA, while on the hand segments the VOD
values of the CVR were almost 2 times higher (Table 1) ... Thus, the dynamic segmental
diagnostics of this group of patients revealed the peculiarity of the distribution of skin
sympathetic reactions according to their intensity, characteristic of diseases with lesions of the
neurons of the thoracic spinal cord in a sufficiently large area along the long axis: insignificant
activity on the lower extremities and comparative intact CSR activity on the upper ones.

Dynamic segmental diagnosis of patients with panic attacks (third observation group)
was performed outside of the attacks. It drew attention to the fact that with an imbalance in the
parameters of VOD CSR on individual CSVO, there is a predominance of CSR intensity on all
outer skin segments of both upper and both lower extremities (Table 1), which was a
characteristic feature of the results of testing skin sympathetic reactions in patients of this
group. ... CSR testing in practically healthy people revealed a balance of VOD parameters
between the skin segments of autonomic support without any imbalances between the
averaged values of these indicators for the upper and lower extremities, right and left
extremities, external and internal surfaces of the extremities (Table 1).

Discussion of research results

As the results of this study have shown, the intensity of skin sympathetic reactions in
patients in the observation groups depends not so much on intrasegmental interactions, but on
the central influence of the higher centers of autonomic regulation. At the same time, for each
type of pathology, a typical imbalance in the indices of autonomic support for the activity of
CSW is determined. So, in hemisyndrome with right-sided spastic paresis of the flexors of the
right arm and extensors of the right leg, the intensity of the sympathetic skin reactions is
significantly increased on the right over the spastically altered muscles, which may be due to
the central influence on the spinal cord segments that control the trophism of these muscle
groups. Muscle spasticity is a static work of muscle fibers, which requires an increased
vegetative supply of muscle tissue. In this regard, there is an activation of autonomic neurons
at the corresponding segmental levels on the side of paresis, which we observed when testing
skin sympathetic reactions on the skin segments located above the spastic muscles. Ischemia of
the spinal cord along its longitudinal axis at the level of the thoracic segments leads to a
decrease in the functional activity of all neuronal groups at this segmental level, including
autonomic neurons. Therefore, in the second group, in patients with transient compression of
A. Adamkevich with a pausegmental type of blood supply to the spinal cord and ischemia of the
nervous tissue below Th.2 or Th.8 segments, we observed a decrease in the activity of skin
sympathetic reactions precisely on the skin segments of the lower extremities simultaneously
with the right left side.

We found a characteristic increase in the intensity of CSR on the outer segments of the extremities
in patients of the third observation group with an increase in sympathetic influences in the body, which is
due to an imbalance in the work of the suprasegmental level of the autonomic nervous system. From the
theory of traditional oriental medicine, it is known that with the "general Yang syndrome", flowing in the
body according to the type of sympathicotonia, the meridians are activated, the cutaneous course of
which is localized precisely on the outer surface of the extremities. it
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is consistent with the data obtained during ADS testing of patients with autonomic
sympathoadrenal crises. When interpreting the results of dynamic segmental diagnostics in
order to identify the central mechanisms of violation of autonomic regulation of the skin in the
area of skin segments of autonomic support, we propose, based on the indicators of
vegetative support of the activity of skin sympathetic reactions, to calculate the following
asymmetry coefficients:

1) CUD coefficient - gives an idea of the presence and degree of asymmetry of indicators
WAT DAC on the hand and foot skin segments, while the sum of the indices of the skin
segments of the arm (or both arms) is taken to calculate the CUD coefficient and compared with
the sum of the indices of the leg (or both legs). If the intensity of DAC on manual KSVO is more
pronounced, then the coefficient CUD is positive. This coefficient is negative if the intensity of
sympathetic skin reactions on the lower extremities prevails.

2) CRL coefficient - gives an idea of the presence and degree of asymmetry of indicators
VOD DAC between skin segments on the right and left extremities. In this case, to calculate the CRL
coefficient, the sum of the indicators of the skin segments of the right hand is taken and compared
with the sum of the indicators of the segments of the left hand. Similar calculations are carried out
for the lower limbs. If the intensity of the CSR on the segments of the right extremities is more
pronounced, then the CRL coefficient is positive. And this coefficient is negative if the intensity of
sympathetic skin reactions on the left extremities prevails.

3) CEI coefficient - gives an idea of the presence and degree of asymmetry of indicators
VOD DAC between skin segments on the outer and inner surfaces of the extremities. In this
case, to calculate the CEI coefficient, the sum of the indicators of skin segments on the outer
surface is taken and compared with the sum of the indicators of the segments on the inner
surface of one, two or more limbs. If the intensity of the CSR on the outer segments is more
pronounced, then the CEI coefficient is positive. And this coefficient is negative if the intensity
of sympathetic skin reactions on the skin segments of the inner surfaces prevails.

SU-EL
CUD= ————— ,20e

SU+LD
CUD - noaddieHT SCHMMOTDHI MERLY MoK -
satesasi BOJ pyunsx i Howmusx KCBO,
T U = coBORYNMHOCTE 3HA4eHMA NokazaTened
BOJL KCP pyunsix KCBO;
£D- COBOKYNHOCTh SHaYeHHA NokasaTenenl
BOJI ECP mosnenx KCBO;

n —qucao #abn KIeHNA.

The formulas for calculating the asymmetry coefficients are given below.

o
CRL= —— 1
LR+ZL
CRL - roathhumMeRT ACHMMETPIHH MeXIY 10K~
saTeqamn BOJ KCP ans KCBO npasoit 1 nesoi
CTOROHLL,
¥ R - coBokyNHOCTE 3HAYEHWIT NoKasaTenel

IIEDIL KCP ana KCBO npapoft KOHEMHOCTH,

YL- COBORYITHOCTL 3HAYeHMI MoKasaTeneil
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BOJ KCP nna KCBO nepolt KOHEMHOCTH,
T~ HHCaI0 Habaoge i,

SE+YI
CEI = goadhHUMeHT acuMMeTpii MeRIY Ho-
xazaTeaamn BOJ KCF pna KCBO mapy:HEIX
M BHYTPEHHHMX NOBEPXHOCTER KOHEMHOCTE!;

TE- COBDKYOHOCThL 3HaAMeHHI MoKasaTeaen
BOJ KCP zna KCBO sapykHEIX NoBepXHoCTE
KOHEYHOCTEH;

n
* [ - cororyTIHOCTE 3HaReHNil nokazaTeneit BOI

KCP pna KCBO BayTpeHHENX MoBEpXHOCTE KO-
HeuHocTel;

T~ YHCI0 HADMoIe I

As we have established, the values of the above coefficients in the range from -0.09 to +0.09 are
physiological. A slight degree of imbalance corresponds to values from 0.1 to 0.13 and from -0.13 to -0.1,
an average degree - from 0.14 to 0.18 and from -0.18 to -0.14, a severe degree - from 0.19 to 0.5 and from
-0.5t0 -0.19, a coefficient equal to 0.51 or more (-0.51 or less) indicates a severe degree of imbalance.

The results of calculating the asymmetry coefficients for patients in the observation groups
and the control group are presented in table. 2, which shows the average values of all calculated
coefficients and the reliability of their differences across groups. For patients of the first group with
hemisyndrome, the CRL and CEI coefficients have the greatest deviations, which is characteristic of
this pathology. Patients with spinal cord ischemia (second observation group) are characterized by a
change in the CUD coefficient. For patients with vegetative crises
- CEI coefficient.

Conclusion
Interpretation of the results of DSD testing with the calculation of asymmetry coefficients,
which give an idea of the presence and degree of asymmetry of indicators of autonomic support
for the activity of skin sympathetic reactions on the corresponding skin segments, from our point of
view, more fully reflects the nature of the pathology of the suprasegmental part of the autonomic
nervous system and is recommended for doctors using his practice, the method of dynamic
segmental diagnostics.

table 2
Selective differences in the skewness coefficients calculated on the basis of

indicators of autonomic support for the activity of skin sympathetic reactions for
study groups *

Koodpummientes acumyerpiin
Ppymns cup CRL CEI
Crpasa Caesa Hapyai. Buytp. Pyuamoi Homnmoii
1-8,n=25 0,10 = 0,09 0,05=014 0,28 0,11 0,33+0,14! -0,29+ 012! 0,30 = 0,12!
2-a,n=25 0,32 = 0,06* 0,32 £ 0,08° 0,01 = 0,05 0,01 = 0,05 E—n.ﬂl + (,05 -0,01 = 0,06
3-a,n=121 0,02 %= 0,09 -0,02 = 0,07 -0,01 £ 0,05 0,04 % 0,15 [U,Eﬁ =+ (1,09° 0,30 0,117
KoHTpoib, n = 25 -0,01 = 0,03 0,01 = 0,03 0,01 + 0,03 0,01 20,03  [-0,01%0,02 -0,01 £ 0,02

* NaHHEle MpefcTaBlensl Kak M =5, rae M — cpeanas apudMeTHdeckand BeINUMHA] s — cpelHeKBapaTHIecKoe
OTEJOHEHME; N — KOJHYecTBO TallHeHTOR B TpyNNax.
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Approx. 1. Reliability of differences when comparing the analyzed value of the coefficientasymmetries in
the 1st group with the values of other coefficients in the same group according to the Student's t-test. The
significance of the differences was proven (p < 0.001) when compared only with the values of the CUD
coefficient;

Approx. 2. Reliability of differences when comparing the analyzed value of the coefficientasymmetry in
the 2nd group with the values of other coefficients in the same group. The significance of the differences was
proven (p < 0.001) when compared only with the values of the CRL and CEI coefficients;

Approx. 3. Reliability of differences when comparing the analyzed value of the coefficientasymmetries in
the 3rd group with the values of other coefficients in the same group. The significance of the differences was
proven (p <0.001) when compared only with the values of the coefficients CUD and CRL.
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