THE NEW ARMENIAN MEDICAL JOURNAL
Vol.7 (2013), No 2, p.47-59

PUNCTURAL DIAGNOSTICS: MODERN LOOK AT THE METHOD

Boytsov 1.V.

“Profdiag” LLC, Minsk, Belarus
Received 2/15/2013; accepted in final form 5/07/2013

ABSTRACT

Methods of testing the meridian system should be subdivided into two main directions: acu-
puncture diagnostics and segmental neurofunctional diagnostics. The acupuncture diagnostics is
based on testing skin physiological properties at acupuncture points; it is aimed at determining
the condition of separate parts of the functional systems, but not at diagnostics of meridians
themselves. The segmental neurofunctional diagnostics results from testing skin reactions at the
meridian projections and identifies the meridian activities. The dynamic method of segmental
neurofunctional diagnostics is the most effective one.
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INTRODUCTION

The interaction of the organs and systems in a
single organism seeks to maintain physiological
balance — homeostasis; this situation causes
changes in the functional state of all systems dur-
ing the functional violation of any of them. Skin is
one of the systems of an organism that changes its
function, — to be precise: it functionally adapts to
the changing conditions of the organism [Rusetsky
I., 1959]. Such changes in the function of the cuta-
neous coverings always occur with changing the
properties of the skin, including its electrophysio-
logical characteristics [Christie M., 1981].

Of course, a detailed examination of many or-
gans and systems is required for the clear view of
the organism. However, more than a century-long
research interest to the skin, as the most accessible
organ, is still growing in modern medical science
and practice [Moncada M., Cruz J., 2011]. V.G.
Vogralik and M.V. Vogralik indicate that skin cov-
ings are, on the one hand, delimiting the organism
from the environment (personalization) and, on the
other hand, serve for connection with it (ecologi-
zation) [Vogralik V., Vogralik M., 1988]. There-
fore, in the evolution of living organisms the skin
was functionally interconnected with the nervous,
hormonal, and visceral systems.
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ELECTROPUNCTURAL DIAGNOSTICS: MAIN TRENDS OF
APPLICATION.

The number of physicians using methods of tra-
ditional Chinese medicine has significantly in-
creased since techniques of instrumental acupunc-
tural diagnostics were developed and introduced
into the modern medical practice. The punctural
diagnostics or, in other words, the diagnostics of
acupunctural points and their status, is a great sup-
port for those, who resort to traditional Chinese
medicine for diagnosing and therapy planning, as
well as for assessing treatment results. Special pref-
erence among various methods of punctural diag-
nostics is given to measurements of skin electric
parameters, i.e. to methods of electropunctural di-
agnostics (EPD). EPD methods began to be widely
introduced into the public health care in 1980s.
Among all suggested varieties of EPD the methods
of R. Woll and Y. Nakatani are the most acknowl-
edged ones. Their success is based on reliable nor-
mative scales developed by the mentioned authors,
the approach and applications of which, in the long
run, always lead to high quality diagnostics.

What these two methods have in common is the
assessment of such a diagnostic criterion as skin
electroconductivity but, in fact, they are two inde-
pendent trends of EPD. The main difference be-
tween them consists in using different parameters
of electrical current for electropunctural testing.
Basing on these parameters the authors determined
certain conditions for diagnostic procedures and
developed specific normative scales and rules of
interpreting the obtained results.

47



Bovyrsov LV,

THE NEwW ARMENIAN MEDICAL JourNAL, VOI.7 (2013), No 2, p.47-59

While doing his research R. Voll empirically
came to the conclusion that electric current param-
eters used for diagnosing the status of biologically
active points (BAP) must be 2-3 V (voltage) and
about 15 pA (current strength) [Voll R., 1976]. Be-
sides, to make the diagnostics reliable, the active
electrode must be placed strictly on a point projec-
tion, that is why the electrode is designed as a metal
rod 3 mm in diameter. If this rod exercises pressure
on the skin with a varying force, the skin electrical
resistance will naturally change depending on the
intensity of this pressure. Hence, the pressing force
in this method must be strictly regulated for the sake
of obtaining reliable values, but in practice it is de-
termined subjectively by the physician, who carries
out the procedure. Proceeding from the testing cur-
rent parameters and conditions of the testing proce-
dure R. Voll developed a corresponding scale for
interpreting the obtained results. The current
strength values within 5.5-7.0 pA were considered
normal for any testing point and corresponding to
50-60 units on VollI’s scale [Voll R., 1976].

The main peculiarity of Voll’s method in the in-
terpretation of the results consists in the author’s
postulate that electrophysiological properties of a
point do not reflect the condition of the whole
organ or the whole functional system, but refer
only to its certain, strictly determined part (Table).
Thus, for example, judging by the state of certain
points on the stomach channel one can determine
the state of the esophagus, stomach body, pylorus,
peritoneum, etc. A special role of R. Voll as a re-
searcher consists in his proof of the fact that clas-
sical Chinese channels really have their represen-
tation on the skin surface, since all the points for
determining the state of a functional system lie on
a certain channel corresponding to this system.

Recently there appeared some diagnostic com-
plexes, which, for the sake of reducing a point ex-
posure to an EPD procedure, suggest using the
testing current lower than that specified in \Voll’s
method, i.e. 2-4 pA. However, the actual practice
implies that one cannot reduce the testing current
up to such small values, because the results in the
case will depend on a great number of artifacts ap-
pearing in the course of testing and, if the mea-
surements are repeated in the same patient under
the same conditions 10-15 minutes later, different
diagnostic conclusions will be drawn.

Basing on extensive empirical data of his re-
search Y. Nakatani worked out his own method of
EPD and convincingly substantiated the applica-
tion of testing current parameters of 12 V (voltage)
and 200 pA (current strength) for diagnostic pur-
poses in order to assess the so-called “viscero-cu-
taneous sympathetic reflex” [Nakatani VY., Ya-

TABLE.
Electrophysiological properties of some points
and their correlation with changes in organs and
systems according to R.\oll

Points
to be
tested

LU.9
PC.7
HT.7

Correlation with changes in the organism

Trachea

Coronary vessels

Bundle of His: left and right branches

Right — descending part of the duodenum;
SI1.3 | Left — bend between the duodenum and the
empty intestine

Right —upper horizontal part of the duodenum;

Sl4 Left — descending part of the duodenum

SI1.5 | Vertebral column, cervical part
TH.3

Hypophysis, epiphysis

Practically  coincides with  the
“Degeneration of the head organs”

TH.4 point

Right — ascending part of the large intestine;
Left — bend of the large intestine

Right — the blind gut;

Left — left part of the transverse colon

LI.3

LI.4

LI.5 |No correlation

Right — carbohydrate metabolism, amylase
SP.3 and maltase production;
Left — function of the red pulp of the spleen

LR.3
KI.3 | Glomeruli, convoluted tubules of the kidneys
Kl.4 | Medium and lower rectal plexus

Women - the ovary, the epoophoron, the
fallopian tube;
Men — spermatic cords, the epididymus

Women - the vagina, urethra, uterus, broad
ligament of the uterus;

Men — the prostate, penis, urethra, seminal
vesicles, tubercles

GB.40| No correlation
GB.41| Lobous ducts of the right lobes of the liver
ST.42 | The right and left upper part of the esophagus

The stomach path, the ascending part of the
angular notch

Perivascular and periportal field of the liver

BL.64

BL.65

ST.43
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mashyta K., 1977; Hyodo M., 1985]. Nowadays
this method is recognized all over the world and is
the most popular not only with specialists in acu-
puncture, but also with general practitioners.

To achieve his goal, Y. Nakatani suggested that
not points, but biologically active zones should be
tested. Hence, the diameter of the active electrode
according to Nakatani’s method makes up 10 mm
and its metal contact is placed inside an ebonite
cup with some cotton wool soaked with NaCl be-
fore the testing procedure. In this case, there is no
direct contact of the active metal electrode with the
skin, the effects of the skin polarization are re-
duced and the testing current — through the soaked
cotton wool — is uniformly applied to the skin over
the whole surface of the testing electrode cup. Dur-
ing this diagnostic procedure the nerve endings in
the skin are exposed to the testing current, and seg-
mentary irritation from afferent vegetative nerve
endings is transmitted via intercalary neurons to
efferent sympathetic vegetative neurons. The ex-
citement of the latter results in changing of vegeta-
tive regulation processes in the skin under the ac-
tive electrode. The changed vegetative regulation
of the skin is responsible for the alteration of skin
electrophysiological properties and, as a rule, leads
to the decrease of electrical resistance and to the
increase of electroconductivity of the given skin

area. The skin in the areas of the 12 symmetrical
representative zones belonging to certain skin seg-
ments or, to be more precise, — to the segmentary
vegetative apparatus innervating this or that skin
segment, is variously susceptible to Nakatani’s
signal in a normally functioning organism; that is
why the electroconductivity in these skin areas
changes differently. Having revealed this peculiar-
ity, Y. Nakatani developed his scales for interpret-
ing electroconductivity values of each skin seg-
ment and created standard, the so-called “ryodor-
aku” charts [Nakatani Y., Yamashyta K., 1977,
Hyodo M., 1985]. Since the vegetative regulation
is normally variable, the “ryodoraku” scales reflect
an empirically revealed intensity of response for
each skin segment (Figure 1). If the response of
each skin segment yielded its theoretical maxi-
mum, the resulting picture would be as follows:
the peak response would be registered for the three
heaters channel and the large intestine channel,
whereas the current strength in the case would be
equal to the short circuit current of 200 pA. This
value would make up about 190 pA for the lung
channel, 170 pA for the pericardium and the small
intestine channels, 160 pA for the pancreas and
kidney channels, 150 pA for the urinary bladder
channel and about 140 pA for the heart and stom-
ach channels. The liver and gall bladder channels

LUPC|HT |SI ([TH| LI |SP|LR | KI |BL|GB | ST
200 2000 | onp | Zone of "ryodoraku™
200 " 200 ( ™ m | scales with unreal val-
u 200 200 ( m _
200 200 n L] ues (reduced in a stan-
200 | = " dard chart)

190 | 170 | 140 (170 | 200 | 200 ({160 | 130
n
n 100
100 m
n u 100
- 100 100
100 u m
100 | 100

160 | 150 | 130 | 140

- [ |

= | 400 100 1 400
100

Ficure 1. Standard Y. Nakatani’s chart.
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are the last in this list: the peak value of current
strength in these skin areas would be no more than
130 pA with the testing current of 200 pA, the
voltage of 12 V and the signal duration of 3 sec.
The practical experience shows correctness of
these values for all skin types independent of the
race of the tested subject. Thus, according to Y.
Nakatani, each skin segment has its own scale for
interpreting electroconductivity values of the skin.
Besides, specific intervals of normal values are de-
termined for each testing procedure depending on
an average value derived from all obtained figures
of electroconductivity values. As shown in Figure
1, equal values of current strength (for example of
100 pA) lie on different levels of the interpretation
scales in accordance with the response intensity of
the corresponding skin segments empirically set
for a normally functioning organism. Such equal
values obtained by testing can be normal for some
skin segments, but excessive or insufficient for
others. This fact makes the main difference in the
interpretation of values when compared with Voll’s
method of BAP testing with light testing current.
In the latter case equal electroconductivity values
of a certain point are equally assessed being com-
pared to standard values of a norm interval (50-65
units on Voll’s scale) [Voll R., 1976].

So testing current used in Nakatani’s method is
heavy enough to provoke a response in the seg-
mentary sympathetic vegetative apparatus. This
method is based on the analysis of the intensity of
vegetative reactions in skin segments in response
to a standard testing signal and of the correlations
of these reactions. The author’s approach to the as-
sessment of the results consists in estimating the
skin segment vegetative regulation, which corre-
lates with the vegetative regulation of the corre-
sponding functional systems according to the doc-
trine of the oriental medicine about the localiza-
tion of external branches of classical Chinese
channels [Anatomical Atlas, 1988].

All the above-mentioned makes it clear that a
standard “ryodoraku” chart cannot be used for inter-
preting electroconductivity values obtained by test-
ing at current values other than those used in Naka-
tani’s method [Boytsov I., Ulaschik V., 2000]. Any
other testing currents may provoke an unpredictable
reaction in the skin, and it is natural that special
scales and interpretation rules must be developed

for such cases. Unfortunately, many designers of
EPD-devices reduce voltage and strength of the
testing current simultaneously referring to Naka-
tani’s method in the title of such devices. One can-
not agree with the designers of the diagnostic sys-
tems who suggest that other current parameters
should be used as a testing signal for various chan-
nels and simultaneously take peak values of the cur-
rent strength from “ryodoraku” scales (Figure 1).
Such approach violates the main principle of Naka-
tani’s diagnostics: to assess how the values of the
sympathetic response reaction in skin segments cor-
relate with the same standard testing signal, while
the peak values of the current strength in “ryodor-
aku” scales reflect an empirically set intensity of
such reactions for a normally functioning organism.

The opponents of Nakatani’s method put for-
ward rather equivocal arguments. On the one hand,
they are against using the testing current parame-
ters of 12 V and 200 pA, which, in their view, are
unacceptable for diagnostic purposes. On the other
hand, they point out that by this method it is im-
possible to repeat a testing procedure earlier than
in 24 hours. To prove their first argument they
refer to data of medical literature on adverse reac-
tions, which develop even in cases, when the acu-
puncture points are exposed to a much lighter cur-
rent of 10-20 pA. These reactions can include nau-
sea, dizziness, cardiac and breathing arrhythmia,
falling or rising blood pressure and general weak-
ness in some patients. Nevertheless, it is well
known that such vegetative reactions, although
rarely, can be observed in some patients, especially
men, because of a common fear for any treatment
procedure, for example — an ordinary injection.
This is also true for acupuncture, since this method
of treatment is new for most patients. In my acu-
puncture practice there was only one case of a pa-
tient fainting, while I was searching the necessary
point slightly pressing the skin with a usual metal
probe; but none of my other patients examined by
Nakatani’s method (and their number exceeds
10,000) experienced the above mentioned adverse
reactions, even the mildest ones. The attempt to
present Nakatani’s testing current as hazardous
factor is based on misunderstanding or unaware-
ness on the essence of Nakatani’s method (evalua-
tion of sympatic skin reactions) and its difference
from such methods as, for example, Voll’s diag-
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nostics (evaluation of electrophysiological proper-
ties of skin in the area of acupuncture points).

The second argument of Nakatani’s opponents
about the impossibility of a repeated testing earlier
than in 24 hours does not correspond to the truth.
The skin area, which was exposed to testing cur-
rent and the electrophysiological properties of
which were altered, naturally needs some time for
restoring its initial values. However, the period for
restoring takes from 1 to 5 minutes, and the time
interval between any two repeated measurements
makes up to 10-15 minutes, so in this period of
time the main correlations of electroconductivity
values in skin segments will be restored. Besides,
Nakatani’s method is not used for the analysis of
absolute current values, as they are but estimates
of their correlations, and this is a more stable index
with regard to the repetition of testing results, if
compared to absolute values of electroconduc-
tivity in a living organism.

SUMMING UP WE SINGLE OUT THE FOLLOWING MAIN
TRENDS OF ELECTROPUNCTURAL DIAGNOSTICS:

1. Testing skin electrophysiological properties
in the area of biologically active points. One
should take into consideration that electrophysio-
logical properties of a BAP do not reflect the con-
dition of the whole functional system, but refer
only to its certain part. To test these properties one
should apply light current, at parameters deter-
mined by R. Voll, i.e. those equal to 15 A (current
strength) and 1-3 V (voltage)

2. Testing the skin segment vegetative regula-
tion and comparing the obtained characteristics
with the vegetative regulation of the functional
systems and the condition of the corresponding
classical channels. The testing current used for the
purpose must be heavy enough to provoke a re-
sponse reaction in the segmentary vegetative ap-
paratus. The current parameters empirically set by
Y. Nakatani make 200 pA (current strength) and 12
V (voltage). We call this diagnostic trend “segmen-
tary neurofunctional diagnostics” (SNFD), and it
will be discussed in detail below. First of all, we
theoretically substantiate application of the SNFD
and its methods for determining the functional
condition of the channel system in the human body.

SNFD as a method for testing the condition of
the channel system.

The above-mentioned term, “segmentary neu-
rofunctional diagnostics”, comprises diagnostic
methods allowing to test the ability of the segmen-
tary vegetative apparatus to realize the vegetotro-
phic regulation.

According to traditional Chinese medicine, the
diagnostics of the so-called “vital energy” circula-
tion through the human body always precedes the
therapy. The method and the place of an acupunc-
tural exposure have always been determined by the
character of disturbance in the YING-YANG
balance [Sun Xue Quan, 1985; Chinese Acupuncture,
1987; Boytsov 1., 1996]. The most informative
method of acupunctural diagnostics in traditional
Chinese medicine consists in examination of the
pulse in the radial points of the upper extremities.
The main principles of the pulse diagnostics deter-
mining the disturbance levels of the YING-YANG
balance are discussed below.

First, it is stated: if there is amplification or reduc-
tion of all superficial or deep pulses in both upper
extremities that is characteristic of general surplus or
deficiency of the vital energy in the human body. It is
the so-called first level of disturbance — the level of
“the general energy of the human body”.

The main distinction of the second level of dis-
turbance in the balance of the general YING and the
general YANG is the difference between superficial
and deep pulses. The following types of disturbance
are to be singled out: 1) surplus of the general
YANG and relative deficiency of the general YING
(amplification of superficial pulses, which prevail
over the deep ones); 2) deficiency of the general
YING with relative surplus of the general YANG
(reduction of deep pulses and prevailing of the su-
perficial ones); 3) surplus of the general YING with
relative deficiency of the general YANG (amplifica-
tion of deep pulses, which prevail over the superfi-
cial ones); 4) deficiency of the general YANG and
relative surplus of the general YING (reduction of
superficial pulses and prevailing of the deep ones).

The third level is characterized by quadrant dis-
turbance of the YING-YANG-balance, in other
words, — this level includes various types of sur-
plus and deficiency of YING and YANG of the
upper extremities and YING and YANG of the
lower extremities. Pulse diagnostics reveals distur-
bance typical for such pulse changes; for example,
prevailing of superficial pulses in position | and 111
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on the right arm and in position | on the left arm
speaks for YANG-surplus of the arms, whereas
prevailing of deep pulses in position Il on the right
and left arms and in position Il on the left arm
speaks for YING-surplus of the lower extremities.

However, the cases, when the disturbance of the
YING-YANG balance does not refer to the whole
channel system, but involves separate channels,
are more frequent; that is the fourth level of distur-
bance, so in this case the pulse diagnostics requires
the highest mastery. It takes years under the guid-
ance of an experienced teacher to learn revealing
and correctly interpreting single changes of the
pulse wave in certain positions in order to be able
to constantly compare your own subjective percep-
tions of patients’ pulse beatings with the percep-
tions of your teacher.

It is practically impossible for western special-
ists to master the pulse diagnostics: that is why they
use instrumental methods of channel system diag-
nostics for conducting efficient acupuncture ther-
apy. Amongst the numerous instrumental methods
of acupunctural diagnostics we have singled out two
main trends for measuring the electrical parameters
of the skin. The aim of the first trend is to diagnose
electrophysiological properties of the skin in the
area of acupuncture points and to compare these
properties with the state of certain parts of the inner
organs. This trend does not solve any problems of
channel diagnostics. A vivid example of this trend is
EPD by VollI’s method. Hereinafter we will apply
the term “electropunctural diagnostics”, i.e. diag-
nosing the condition of acupuncture points, namely
to this trend. To investigate the condition of the
channel system in modern medical practice it is
preferable to use methods of the SNFD. One of the
varieties of this diagnostics is “ryodoraku” diagnos-
tics (Nakatani’s method).

The SNFD consists in determining the degree
of vegetative regulation of the inner organs on a
basis of changes in activity of segmentary vegeta-
tive neurons in response to a slight stimulation of
the skin surface in distal parts of the extremities
with a standard electric impulse. In other words,
the interpretation of the obtained values implies
correlation between the vegetative regulation of
the skin in the area of certain skin segments and
the vegetative regulation of the inner organs. The
segmentary vegetative apparatus includes vegeta-

tive neurons of the spinal cord and neurons of
paravertebral, prevertebral and spinal ganglia,
which were formed in the process of embryogene-
sis. In our opinion, testing of the morphofunctional
system (MFS) activity from the standpoint of the
segmentary vegetotrophical regulation is, in fact,
the main method of diagnosing functional systems
in terms of traditional Chinese medicine.
According to theoretical postulates of traditional
Chinese medicine, a functional system includes the
following constituent parts: a ZANG- or a FU-organ,
an outer and an inner run of a channel, a musculoten-
dinous channel of the same name and collateral
branches connecting all constituents of a functional
system into a single whole. If any of the functional
systems is pathological, all its constituent parts also
suffer. Modern neurophysiology regards the segmen-
tary vegetative apparatus (Figure 2) [Boytsov I.,
2012], as a unifying ground for all constituent
parts of a MFS. In this apparatus the vegetative
neurons of a certain segmentary level (vegetotome)
control in terms of vegetotrophic regulation, the
corresponding splanchnotome (i.e., an inner organ
of a MFS: a ZANG- or FU-organ according to Chi-
nese traditional medicine), the skin segment vegeta-
tive provision (SSVP), i.e. representation of the
given MFS on the skin — an outer run of a channel,
the myotome and the sclerotome (a musculotendi-
nous group of a MFS or a musculotendinous chan-
nel of the same name in terms of traditional Chinese
medicine). The inner run of a channel is made up of
neuron processes, which being a part of the nerve
trunk and the conduction trunks provide for the in-
tegrity of the whole MFS and its interrelation with
other systems. In the process of embryogenesis all
constituent parts of a MFS turned out to be interre-
lated through a common initial innervation, which
persists when organs and tissues shift, because of a
simultaneous growth of conductors. It means that
basic theoretical postulates of traditional Chinese
medicine about functional systems, ZANG- and
FU-organs and related channels by no means con-
tradict to modern knowledge of anatomy and neuro-
physiology. Furthermore, the given model of the
conformity between a functional system according
to traditional Chinese medicine and modern ideas
about the MFS do not deny morphological and func-
tional reality of the channel system. In our view,
such notion as “channel energy” means an electro-
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Divisions of spinal cord

Somatic

Parasympathetic Sympathetic

SPLANCHOTOME:
(inner organs)

SKIN SEGMENTS
VEGETATIVE PROVISION

MYOTOME + SCLEROTOME:
musculotendinous group

OSTEOTOME:
periosteum, bony skeleton

VASOTOME:
vessels

PN

VEGETOTOME:
segmentary neuron apparatus of
the spinal cord (spinal neurons,
neurons of peripheral ganglions,

conductive ways, nervous trunks,
which regulate vegetative provi-
sion of the whole MFS)

Ficure 2. Main constituent parts of a morphofunctional system (scheme)

magnetic constituent of all electrical and biochemi-
cal processes in the body. This constituent has vari-
ous frequency parameters and is exposed to the in-
fluence of an outer electromagnetic field.

Thus, the SNFD uses the principle of organiz-
ing the functional system on a basis of theoretical
postulates of traditional Chinese medicine and
modern scientific data. The diagnostic procedure
can be described as follows (Figure 3):

Step I: the active electrode is placed onto the
skin in the area of some SSVP and via it the skin
nervous receptors and the subcutaneous tissue are
irritated with electrical current (the advantage of
electrical current as an irritator lies in an easy stan-
dardization of its parameters such as voltage, cur-
rent strength, time and area of exposure);

Step II: as a result of the irritation a local depo-
larizing potential is produced in the terminal ner-
vous receptors;

Step I1I: under the influence of a sufficiently
powerful irritator the depolarizing potential
reaches its critical level and is transformed into a

nervous impulse, which is transmitted to neurons
via vegetative afferent fibers;

Step 1V: activity of the vegetative neuron appa-
ratus on the corresponding segmentary level is
changed, the character of these changes depends on
the functional state of neurons prior to irritation;

Step V: the reaction of the neuron apparatus in
response to irritation changes the vegetative regu-
lation of the skin under the active electrode;

Step VI: electrophysiological properties of the
skin in this area, in particular its electrical resis-
tance, are also changed;

Step VII: electroconductivity of the skin under
the active electrode is measured by the investigator
and, after the representation zones of all SSVP are
tested, the results are interpreted with regard to
normative values for a response reaction of the
vegetative neuron apparatus on various segmen-
tary levels [Boytsov 1., 1999].

According to the results of diagnostic investi-
gation a conclusion is drawn about the functional
activity of higher supersegmentary centers of the
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Ill.  Nervous
o impulse
IV.  Activity created II.  Depolarizing
of neuron potential
apparatus initiated
changed in receptors
Afferent fibers ;
l. Irritation
Segmentary Skin and subcutaneous HE of skin
neuron apparatus tissue with receptors ix receptors

Efferent fibers

V. Vegetative
regulation
of the skin
changed

PR @

V1. Electrical resistance
of the skin changed
as a response reaction
to irritation

Ficure 3. Scheme of segmentary neurofunctional diagnostics.

nervous system, and this is the level of the general
tonus of the human body. Increasing or decreasing
response reactions of all segments point out to ris-
ing or lowering of the general tonus of the organ-
ism. If you analyze the clinical picture of this type
of disturbance, it will be identical to the picture
observed in a patient with increasing or decreasing
“the general energy of the organism” according to
traditional Chinese medicine.

Then general analysis of the values obtained
from SSVP, which correspond to YING and YANG
channels — the second level of disturbance, fol-
lows. If response reactions from outer SSVP pre-
vail over reactions from the inner surface of the
extremities, the clinical picture of the patient will
demonstrate the prevalence of the symptoms,
which point to excessive activity of the sympa-
thetic part of the vegetative nervous system, and it
corresponds to the syndrome of the excessive gen-
eral YANG according to traditional Chinese medi-
cine. On the contrary, if response reactions from
inner surfaces of the extremities prevail, the clini-
cal picture of the patient will demonstrate the prev-
alence of the symptoms, which point to excessive
activity of the parasympathetic part of the vegeta-
tive nervous system that corresponds to the syn-
drome of the excessive general YING according to

traditional Chinese medicine.

On the second level the correlation of activities
in the sympathetic and parasympathetic parts of
the vegetative nervous system is analyzed, being
determined by the activities of the corresponding
neurons in medulla oblongata and medulla spina-
lis. Simultaneously absolute or relative sympathi-
cotonia and absolute or relative parasympathicoto-
nia are differentiated.

On the third level a comparative analysis of con-
ductivity on the outer and inner surfaces of the ex-
tremities is performed. The disturbance of conductiv-
ity on this level is determined by activity changes in
neurons of the whole series of segments and accord-
ing to traditional Chinese medicine is associated with
the balance disturbance between YANG and YING of
the upper extremities and YANG and YING of the
lower extremities. In neurological practice such dis-
turbance is caused by affection of the brain or spinal
cord, as well as of the nervous plexuses.

On the fourth level the disturbance in the activ-
ity of the neuron apparatus of separate segments
(vegetotome) is analyzed. Such disturbance influ-
ences the corresponding MFSs; namely: in the
inner organs (splanchnotome), in the skin and sub-
cutaneous tissue (i.e, SSVP), in the muscles and
tendons (myotome and sclerotome), in the fascias
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and vessels (sclerotome) and in the conductive
ways (a part of the vegetotome). This level of dis-
turbance corresponds to changes of activity in sep-
arate channels, which according to traditional Chi-
nese medicine correlates with the activity of the
related functional systems.

Thus, in order to know the general condition of
MFESs or the condition of the channels as their con-
stituent parts western specialists of acupuncture
resort to methods of SNFD. The principle of SNFD
fully corresponds to traditions of diagnostic search
in the ancient oriental medicine, and this type of
diagnostic investigation gives a rather complete
picture of a patient’s state on all levels of the pos-
sible disturbance.

Below we discuss in detail the most used meth-
ods of SNFD.

CHARACTERISTICS OF SNFD METHODS

Since the skin is more accessible for investiga-
tion than the inner systems of the body the most
applied methods of SNFD are those, which use
skin segments for diagnosing the functional condi-
tion of the segmentary vegetative apparatus. The
general scheme of such testing is given in Figure 3.

Qualitative and quantitative parameters of the
response reaction depend on the physiological
condition of all participants of the reflex arch, but
first of all, on the functional activity of segmentary
efferent vegetative neurons.

Furter interpretation of diagnostic results or pa-
rameters of the reflex response reaction is carried
out as follows:

1) Medical doctors interpret the results in the
context of functional activity of the inner organs
and systems of the body on a basis of the unity of
splanchotomes (segmentary vegetative regulation
in visceral systems) and SSVP;

2) Surgeons assess the character of vegetative
regulation of the skin grafts for further transplanta-
tion or on the sites of surgical incisions;

3) Doctors in sport medicine analyze the segmen-
tary vegetative reaction for the assessment of the mus-
culotendinous groups of MFSs (sclero-myotomes);

4) Specialists in cosmetic dermatology compare
the vegetative regulation of the skin segments and the
outward appearance of the corresponding skin areas;

5) Specialists in traditional Chinese medicine
make correlations between the obtained vegetative

characteristics and the condition of the patient’s
channel system.

All methods of SNFD have a common feature:
determination of the vegetative regulation character
for inner organs, musculotendinous apparatus, and
integument on a basis of assessing the excitement of
the neurons of the segmentary part of the autonomic
nervous system on the background of low-intensity
stimulation of nerve receptors in the skin segments.

The electrical current is ordinarily used as an
irritator for the conduction of such investigations,
a thermal source can be rarely used.

In the first half of the 20th century Doctor Aka-
bane was the first to suggest absinth-cigarette
warming-up of certain zones on the distal phalanges
of the fingers and toes in order to determine the
threshold of pain sensitivity [Akabane K., 1956].
According to the findings, the time period from the
beginning of the warming-up to the appearance of
an intense burning sensation in symmetrical zones
of the right and left extremities is assessed. If there
is a great difference in time, the conclusion is made
that one of the conjugated Chinese channels corre-
sponding to the given skin segment is in the state of
disturbance of the right-left balance or, in other
words, one of the symmetrical channels is excited
and the other is depressed. At present this principle
is still used in medical practice and it is known as
the method of thermoalgometry. Nowadays a ther-
mal diode is used instead of an absinth cigarette and
the process of testing is automated so that the pa-
tient himself registers the moment of pain sensation
by pressing the button. The range of segments in use
is also expanded. Not only those segments, which
correspond to the Chinese channels, but also the
channels discovered by Doctor R. Voll, are included
into the range. However, the criterion for the final
assessment remains the patient’s subjective answer,
whether it hurts. There cannont be any objective pa-
rameters, since we cannot foresee how the patient’s
threshold of pain sensitivity will change in the pro-
cess of testing and after, for example, the fifth, tenth
or after the twentieth sudden painful irritation. Veg-
etative findings, which unpredictably change in the
process of diagnostics, cannot be objectively as-
sessed either. Besides, this diagnostic procedure
cannot be applied to children, mentally ill patients,
in cases of spinal disturbance, radiculopathy, distal
polyneuropathy and the like.
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Among other methods of SNFD the “ryodoraku”
method is most frequently used. This method was
suggested by Doctor Y. Nakatani in the middle of the
last century. Electric current is used in the method as
an irritator and, what is very important, the power of
irritation never exceeds the threshold of the patient’s
subjective perceptions. Thus, the patient does not
perceive any irritation during the procedure of test-
ing, and the response reaction of the efferent neurons
is assessed in the context of changing electroconduc-
tivity of the skin under the active electrode. The pro-
cedure is not complicated from the technical point of
view. When the test is over, normative parameters for
each SSVP are calculated and the obtained results
compared with these parameters. If the general tonus
of the body is normal and the sympathetic and para-
sympathetic systems are well-balanced and, more-
over, if there are no specific quadrant disturbances of
conductivity in the extremities, the measured param-
eter lying within the range of the norm points out that
the vegetative regulation of the given skin area is nor-
mal. It also means that all the constituent parts of the
corresponding MFS (the SSVP, myotome, sclero-
tome, osteotome, splanchnotome) are also normally
provided in the context of vegetotrophic regulation.
If a measured parameter of any SSVP is higher or
lower than the normative range, it speaks for an in-
creased or deficient vegetotrophic provision of the

|
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given MFS.

It goes without saying that this test outperforms
the thermoalgometry, first of all in the objectivity of
the measurements, which do not depend on the pa-
tient’s mood. However, this method also has its draw-
backs, which will be discussed later, when we intro-
duce the fundamentals of the next method of SNFD.

Thus, the next, third, method of SNFD is the au-
thor’s method of “dynamic segmentary diagnostics”
or, as we call it, the DSD-test (Permission, 2011).
As an irritator we use electrical current with volt-
age of 6-21 V and current strength of 150-250 pA
(when the electrodes are closed). The intensity of
irritation of the skin receptors does not reach the
threshold of the patient’s subjective perceptions.

The testing procedure consists of the following
steps:

Step |. nerve receptors of the representative
zone in the skin segment are excited with an irritat-
ing signal of low intensity.

Step IlI: the strength of irritation gradually in-
creases and reaches the maximum level at the mo-
ment of the peak response reaction.

Step I1l: Dynamic changes of skin electrocon-
ductivity under the active electrode are constantly
followed. The diagram of these changes is shown
in Figure 4. As nerve receptors in the skin are irri-
tated, the electroconductivity begins to grow and
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Ficure 4. Phases of the neuron apparatus response reaction during DSD-testing.

A. phase I — increasing electro-conductivity;
B. phase Il — stable electro-conductivity;
C. phase 11l - decreasing electro-conductivity.
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Ficure 5. Various changes of the parameter of vegetative provision of activities for a MFS

during DSD-testing.

reaches its peak values in the time period t,, which
is equal to 7-50 sec, i.e. further irritation of the
skin does not lead to an increase of a response re-
action from segmentary vegetative neurons. If the
skin nerve receptors are further irritated, in a cer-
tain period of time t, which is equal to 1-2 min, the
activity of the neuron apparatus begins to fall. It is
depressed and the skin electroconductivity under
the active electrode decreases to its initial values
in the period of time t,, which equals 3-10 min.

Thus, in the process of testing the following
phases are singled out: phase I — excitement of the
neuron group (Figure 4 A), phase Il — stabilization
or “plateau” (Figure 4 B) and phase 11l - depression
of neurons (Figure 4 C). To spare time, the testing in
medical practice is conducted until the moment of
stabilization of skin electroconductivity parameters
on their peak values is reached, i.e. till the moment
of reaching “plateau”. That is why, if you use the
programmed apparatus complex “POINTS”, as a
rule, the DSD-test procedure of all the 24 skin grafts
will make 10-15 min [Boytsov 1., 2011].

The interpretation of diagnostic results consists
in calculating and estimating the general index of
the body tonus, parameters of the balance between
the sympathetic and parasympathetic systems and
skin electroconductivity parameters of the upper
and lower extremities, as well as parameters of a
reflex response reaction of certain MFSs — the pa-
rameter of vegetative provision of activities (VPA)
and the vegetative reactivity (VR) parameter .

The VPA parameter denotes those peak values of

skin electroconductivity, which have been mea-
sured, while testing a SSVP, and they are electro-
conductivity values of the “plateau” phase. Figure 5
demonstrates diagram of the systems with the VPA
parameters, which can be normal (B), elevated
(A), or decreased (C).

The VR parameter is calculated according to

the formula:

VR = 0.9 k tmax,

t
where VR, - vegetative reacti(\);ity parameter; |
— current strength for reaching the “plateau™; t,,
time, during which the current strength increased
t0o 0.9x 1 k.~ segmentary level factor.

Figure 6 demonstrates diagrams of the systems
with a normal VPA parameter, but with different
VR), which can be normal (B), elevated (A), or
decreased (C).
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Ficure 6. Various changes of vegetative reactivity pa-
rameter during DSD-testing.
A - Elevated VPA parameter;
B - Conventionally normal VPA parameter;
C - Decreased VPA parameter;.
I, — conventionally normal VPA parameter.
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Ficure 7. Variants of interpretation of an elevated “ryodoraku’ parameter.
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Ficure 8. Interpretation variants of a decreased “ryodoraku™ parameter.
1‘1( |
HA) A
Elevated VPA parameter — — — — —
B
Conventionally normal VPA parameter — —
Decreased VPA parameter 4— ——
Normal “ryodoraku” parameter - —
1 ! t =— ]
I1 2 t (sec)

Ficure 9.Interpretation variants of a normal “ryodoraku’ parameter.
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Thus, using the results of dynamic segmentary
diagnostics the physician can obtain objective data
about vegetotrophic regulation of MFSs and of the
whole body in general. Moreover, DSD-testing
avoids the main drawbacks of the “ryodoraku”
test, which are as follows.

In the first place, when the investigator measures
an elevated electroconductivity parameter by Naka-
tani’s method, he/she cannot determine, what has
caused such an elevation of skin electroconductivity
and cannot decide, whether the MFS is overloaded
and requires an elevated vegetative provision (Fig-
ure 7 A), or whether the system simply has an ele-
vated vegetative reactivity (Figure 7 B).

In the second place, when the investigator ob-
tains a decreased parameter in the “ryodoraku”
test, he/she cannot determine, what has caused
such a reduction of skin electroconductivity and
cannot decide, whether the MFS is really depressed
and the parameter of vegetative provision of MFS
activities is decreased (Figure 8 A), or whether
merely the vegetative reactivity of the system is
reduced (Figure 8 B).
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