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Abstract. Myofascial pain syndrome (MFPS) is one of the most common comorbid pathological processes that
develops in skeletal muscle in patients with stroke, which is manifested by local seals and pain in various parts of the
muscle. Despite the fact that the interest in MFPS arose in the last century, the intimate mechanisms of its development
and course remain to be fully explored. It was found that the main manifestations of MFPS were the presence of mio-
fascial trigger point in the area of palpation of the corresponding muscle with local pain and hypersensitivity within the
palpated cord-segmentes, the characteristic pattern of reflected pain and reflected autonomic phenomenon, local con-
vulsive response during transverse palpation. It is accompanied by muscle fatigue and significant muscle weakness
without severe atrophy. Attention is drawn to the clear recurrence-reproducibility of pain, ie the so-called "recogniza-
ble" pain. All of the above symptoms constitute a general pattern of the disease, which has diagnostic value and is pro-
posed for use as prognostic parameters with the obligatory use of the results of electromyographic examination. Diag-
nosis of active and latent MTP was performed on the basis of generally accepted 1 signs. The greatest discomfort for the
patient is the presence of active MTP with characteristic spontaneously reproducing pain. Latent MTP is detected in up
to 90% of cases among healthy people, and adverse factors only contribute to their transition to an active state with a
characteristic symptom complex. The presence of an active myofascial trigger point with a characteristic spontaneously
reproducing pain is the most painful manifestation. Latent MTP is also detected in most cases among healthy people,
and unfavorable factors only contribute to their transition to an active state with a characteristic symptom complex. The
study of the number of turns of the adhesive part of the potential in the zone of active ICC showed that there is a con-
centration of fibers in the zone of one motor units (MU). The average value of this indicator increases in the early stages
of the process by 2 times. Even a small degree of desynchronization of the potentials of individual MU causes an in-
crease in the number of rounds, which reflects the number of fibers involved in the generation of MC PMU.

Absence of spontaneous muscle fibers (MF) activity, registration of end plate (EP) activity, PMU parameters
such as amplitude decrease, shift of neurohistogram of potential distribution by duration towards smaller values or high
percentage of polyphasicity, due to increase in number of turns, and also change their adhesive part, increase of MF
density in zone MTP - they all determine changes in structural and functional parameters by muscle type. The work is
devoted to the clinical, neuro-physiological characteristics of a patient with MFPS on the background of intracerebral
hemorrhage and left hemyplegia based on the analysis of the neuro-functional organization of the motor units of the
back muscles. Substantiated genesis and possible mechanism of development and formation of myofascial trigger point
in such patients.

Keywords: Myo-fascial pain syndrome, myofascial trigger point, motor unit, electromyography, muscle fiber,
end plate.

Introduction. Mpyo-fascial pain syndrome is a cause of pain in the shoulder, neck, back, head and is

(MFPS) is a classic clinical phenomenon caused by the
myofascial trigger point, covers up to 85% of people with
strokes in the entire population and does not tend to
reduce it, despite numerous therapeutic methods. MFPS
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often the cause of low efficiency of post-stroke
rehabilitation programs. The pathognomonic sign of
MEFPS is highly sensitive myofascial trigger points
(MTP) in the causal muscle. Fundamental research
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conducted in recent years has not solved this problem
definitively and the main problem remains the question of
myogenic or neurogenic mechanism of MFPS
development. Numerous studies have shown that the
leading role in the pathogenesis of MTP is played by
neuromuscular dysfunction with abnormal activity of
abnormally functioning end plates (EP) of extrafusal
muscle fibers (EMF), which causes threshold
pathological muscle contraction. The reason for this is
repeated microtraumas or biomechanical overloads, such
as prolonged stay in an awkward position or
discontinuous dynamic physical activity, alimentary
metabolic  disorders,  psychological factors, or
comorbidities [1,2].

Materials and methods. The examination was
performed in a patient PSL (age 58 years, duration of the
underlying discase 1.4 years) with right-sided
intracerebral hemorrhagic stroke and left-sided paraplegia
with concomitant MFPS. Conducted a standard
neurological examination according to conventional
methods. Diagnosis of MTP was performed in the
presence of characteristic complaints, palpation data and
the results of the study by additional methods[1,2] and

anamnesis, as well as vertebral or extravertebral
manifestations of reflex or compression genesis, and the
absence of clinical manifestations of spondylogenic
lesions of the peripheral nervous system. A comparative
research of active and latent MTP was performed to study
the neurophysiological features of morpho-functional
organization of motor units (MU) and skeletal muscle
MEF. Standard methods were used to study the potentials
of MU (PMU) and their adhesive part - the main
component (MC) in the state of EP, as well as individual
MF [1]. All researches were performed under standard
conditions on an electromyograph "NeuroSoft" (Russia).

Results. This is accompanied by muscle fatigue
and significant muscle weakness without severe atrophy.
Attention is drawn to the clear recurrence-reproducibility
of pain, ie the so-called "recognizable" pain. Diagnosis of
active and latent MTP was performed on the basis of
generally accepted features (table 1). The greatest dis-
comfort for the patient is the presence of active MTP with
characteristic spontaneously reproducing pain. Latent
MTP is detected in most cases among healthy people, and
adverse factors only contribute to their transition to an
active state with a characteristic symptom complex.

pathology of the neuromuscular apparatus in the
Table 1
Clinical signs found in patients with myofascial pain syndrome (%)
Signs Active Passive
Reproducible (recognizable) pain 96 -
Local pain 100 42
Spontaneous pain 100 2
Pain in response to compression 100 92
Local seal 100 100
The area of hypersensitivity within the local seal 100 82
Local convulsive response 78 -
Reflected pain 84 -
The vegetative phenomenon is reflected 84 -
Muscle weakness 52 -
Atrophy 28 -
Restriction of complete stretching of the involved 59 D
muscle

The onset of pain was gradual and associated
with prolonged uncomfortable static position of the
patient. Latent MTP occurred during movement or
palpation [2]. Pain during active MTP occurred every
day, especially after sitting monotonous work at the
computer and had a long aching nature. The patient was
asked to mark on a visualized analog scale (VAS) to
objectify the pain. The intensity of pain for you reached
5.0 points before the study, on palpation reached 8.0
points. The pain was more intense in the presence of
active MTP. EMG studies were performed in the area of
active MTP (1050 PMU) and latent MTP (490 PMU). As
a result of spontaneous activity of MF or MU was not
detected. However, in the area of active MTP are
detected PMU lasting more than 30% in both the right
and left part of the histogram, with a predominance in the
left part, and a decrease in the average normalized
duration. The change of PMU parameters is characterized
by a decrease in the amplitude, an increase in the number
of phases and turns of the potential and its adhesive part
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(table 2). Only a small part of the fibers forms the
adhesive component of the MU, which explains the early
changes in the parameters of the MC PMU. An increase
in the average duration of MC PMU with a shift of the
histogram of the distribution to the right was revealed.
The increase in the parameters of the duration of the MC
PMU is the result of early adjustment of MU, when the
early concentration of MF, which are in the discharge
zone of one electrode, in the center of MU, and their
elimination at the periphery. Study of the number of turns
of the adhesive part of the potential in the zone of active
MTP, which is the concentration of fibers in the zone of
one MU.

A 2-fold increase in this indicator at the initial
stages and associated with it even a small degree of
desynchronization of the potentials of individual MUs
causes an increase in the number of turns, and indicates
the number of fibers involved in the generation of MC
PMUs.. The reorganization of the structure of the MU in
the MTP area is confirmed by analyzing the distribution




of CF of individual MU. Complexes were recorded that
consisted of potentials with one (A) spike, and of
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potentials 2 (B), 3 (C) and even 4 (G) muscle fibers (Fig.
1).

0.5 mA
0.1 ms

1 ms/0 1 mV/ 1 ms/0

Fig. 1. Electromyographic curves of the patient PSL in the post-stroke period with MFPS.

Discussion. The results of our research indicate
that the post-stroke period is accompanied by functional
disorders in various parts of skeletal muscle. The authors
paid little attention to this fact, but this combination often
creates significant difficulties not only in diagnosis but
also in rehabilitation, because in this situation, depending
on the severity of the underlying disease, trigger points
can often be formed not only in contractile components
of muscles, but also in ligaments and fascia [3].

Studies by Dommerholt & Bron, [5] found that
these anatomical formations have contractile properties,
so they may be involved in the formation of primary or
secondary fascial-ligament trigger loci. We found that the
primary fascial ligament trigger points are formed due to
the local contractile property of the ligaments without
muscle involvement. Secondary fascial-ligament trigger
points are formed in dynamic parts of muscles (fascia,
aponeurosis, etc.) and appear after the formation of a
myogenic trigger point. Both types of fascial-ligament
trigger points have a very similar pathogenetic mecha-
nism, and in the proximity of the subjective manifesta-
tion, some authors combine them under the name of myo-
fibrillar pain syndrome [6]. A number of researches [11]
have shown that long-standing myogenic and fascial
ligament hypertonia lead to fibrous degeneration of mus-
cle tissue. It is known [3] that local, latent muscle pain
has a local manifestation and occurs when stretching and
local pressure. According to G.A.Ivanichev, [2] in the
latter case the pain may disappear after a slight stretching.

Our data are consistent with the results of re-
searches by other authors [6,11], which indicate that such
people often have excessive combined involvement in the
contractile activity of near and far agonists, which is
manifested by regional muscular-tonic reactions and they
have no adaptive value. In our opinion, the increased
synergistic activity of agonists reciprocally creates an
effect on antagonists, forming pathological coordination
complexes. This position is confirmed in the work of a
number of authors [9], who indicate a directly propor-
tional dependence and direct influence of suprasegmental
regulators of motor acts on the level of pain in local mus-
cle seals in the post-stroke period.

It has been established that myofascial pain syn-
drome in post-stroke patients occurs during the acute
stage of the disease, when spasticity and violation of
motor stereotypes increase sharply [8]. The most com-
mon localization of trigger points in the shoulder girdle
muscles was observed in the rotator cuff muscles, the
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biceps brachii and the upper trapezius muscle. In this
case, the trigger points are located both in the muscle and
in the muscle tendons.

Our specific nature of the proportionality of the
distribution of the action potential of the motor unit
(50.0% - in the area of medium duration and 25.0% in the
area of shortened and long-term potentials) indicates
"volley" electromyographic activity on transverse palpa-
tion of muscles, which corresponds to local spastic re-
sponse [10].

In this case, latent MTP were registered in the
corresponding muscle of the contralateral side. It can be
assumed that the latent MTP is at the stage when an
adverse factor at any time can modulate its active state. In
general, the division into active or latent state is justified
only from the point of view of the clinician-practitioner,
as such division is conditional because activity and
latency are two sides of the same process and only
require timely intervention and adequate neurological
correction. Lack of spontaneous MF activity, registration
of EP activity, PMU parameters such as amplitude
decrease, shift of histogram of potential distribution in
duration towards smaller values or high percentage of
polyphasicity, due to increase in number of turns, as well
as change of their adhesive part, increase in MF density
MTP- they all determine changes in structural and
functional parameters by muscle type.

In this case, latent MTP were registered in the
corresponding muscle of the contralateral side. It can be
assumed that the latent MTP is at the stage when an
adverse factor at any time can modulate its active state. In
general, the division into active or latent state is justified
only from the point of view of the clinician-practitioner,
as such division is conditional because activity and
latency are two sides of the same process and only
require timely intervention and adequate neurological
correction. Lack of spontaneous MF activity, registration
of EP activity, PMU parameters such as amplitude
decrease, shift of histogram of potential distribution in
duration towards smaller values or high percentage of
polyphasicity, due to increase in number of turns, as well
as change of their adhesive part, increase in MF density
MTP- they all determine changes in structural and
functional parameters by muscle type.

Conclutions. Neuromuscular dysfunction in the
patient in the post-stroke period is associated with
changes in the state of motor EP. Analysis of background
activity, PMU parameters, and their adhesion in the MTP
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area, as well as an increase in MF in this area indicate
structural and functional disorganization of MU, the

presence of changes in neuromuscular transmission and

confirm the muscular nature of the pathological process
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in the formation of MTP, in which is based on
neuromuscular dysfunction of end plate extrafusal muscle
fibers.

Table 2
Comparative analysis of potentials motor units

Parameters Active MTP Latent MTP
Duration. PMU, % 93,9+17,3 93,8+18,2
Amplitude PMU, mxB 559+247,3 563+211,7*
Phases PMU 3,9+1,1 3,9+1,3
Tourns PMU 4,1+1,3 3,8+1,4
Latency MC PMU, ms
Duration MC PMU, ms 2,3+0,1 2,2+0,4
Terminal duration of MC PMU, ms 5,1+41,3 5,0+1,1
Amplitude MC PMU, mxB 610 +299,3 609+301,5
Phases MC PMU 2,1+40,3 2,2+40.4
Tourns MC PMU 2,5 40,7 2,1,40,5%*
Capacity building time, ms 0,28+0,14 0,30+0,16

Note: when compared with active MTP: * - p <0,05; ** - p <0.01.
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nnTepec kK MOBC BO3HUK ellle B IPOILIOM Beke, HHTUM-
HbIE MEXaHU3MBI €T0 PAa3BUTHS M TEYEHHS OCTAIOTCS IO
KOHIIA ellle He M3yYeHHbIMHU. PaboTa mocBsiieHa KIMHU-
KO-HEeHpo-(HU3HOIOTHYECKOH XapaKTEePUCTHKE MalUeHTa
¢ MOBC Ha ¢oHe BHYTPHMO3TOBOTO KPOBOUBJIUSHHS H
JIEBOCTOPOHHEN T'eMHIUIETMH Ha OCHOBE aHaJM3a HeMpo-
(YHKIMOHAJIBHOW OpraHW3alliy JIBUTATEIbHBIX €IWHHMIL
MbIn criHbl. OOOCHOBaH T€HE3UC U BO3MOXKHBINA MeXa-
HU3M pa3BUTUS U (opMUpOBaHUS MHODACIHAIEHOTO
TPUITEPHOTO NMYHKTa Yy TakuX HaueHToB. OCHOBHBIMHU
nposiBieHnssMu MOBC ObuTH HaM4YKHe MBIIICYHBIX TPHT-
repubix myHkToB (MTII) B oOsacté manbnaTopHOro
YILIOTHEHHUSI COOTBETCTBYIOIIEH MBIIIIBI C JIOKATbHBIMH
OOJIIMM U y4YaCTKOM THUIIEPYYBCTBHTEILHOCTH B IIpeJie-
JlaX MaJNbIAaTOPHO OOHAPY)KEHHOTO TsKa, XapaKTEpHBIN
MaTTepH OTPaKCHHOH OONM M OTPa)KCHHBIA BETETATHUB-
HBI (DEHOMEH, JIOKAJbHBIH CYJOPOXHBIA OTBET IPH
rorepevyHol majipnanud. Hapsay ¢ 3TuMm pa3BuBaercs
MBIIIEYHAs] YCTAIOCTh U 3HAUMTENIbHAs MBbIIIEYHAs Clia-
6ocTh Oe3 BhIpakeHHOH artpoduu. OOpaiiaeT BHUMaHHE
YeTKasi MOBTOPSEMOCTh-BOCIIPOM3BOAUMOCTh OONH, TO
€CTh TaK Ha3blBaecMasl «y3HaBaeMas» 00jb. Hanbonbimii
JTUCKOMQOPT st OOJNBHOTO MPEJCTABISET HAIMYUE aK-
TuBHEIX MTII ¢ XapakTepHOH CIOHTaHHO BOCIPOH3BO-
muMmoit 6oubro. Jlatentusle MTII BeBistorcas B 90%
ClIy4yaeB Cpeld 3JO0POBBIX JIIOZCH, a HeOIaronpusTHBIC
(baKTOpBI TOJIBKO CIIOCOOCTBYIOT MX IEPEXOIy B aKTHB-
HOE COCTOSIHUE C XapaKTepHBIM CUMITOMOKOMILIEKCOM.
BoiBoabl. HepBHO-MbImeyHass AUCOYHKIHS Y
MalyeHTa B IMOCTHHCYJIBTHOM IIEPHOJE CBsI3aHa C HU3Me-
HEHUSIMH B COCTOSIHUM MOTOPHBIX KOHIIEBBIX TIACTUHOK.
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Pe3rome. MiodacuianpHuii 001b0BHH CHHIPOM
(M®BC) € omHuMm i3 HaWOUIBII PO3MOBCIOKEHUX
KOMOPOITHMX MaTOJIOTIYHHUX MPOIECIB, IO PO3BUBAETHCS
y CKEJIETHUX M’s3aX Y NAali€HTIB 3 IHCYJIBTOM, SIKHIA
MIPOSIBIISIETHCS JIOKATBHUMHY YIIUIBHEHHSIMU 1 OOJISIMH B
pi3HHX IiuTssHKax M’s3y. He3Bakarouw Ha Te, 110 iHTEpec
10 M®BC BuHHK IIe B MUHYJIOMY CTOJITTI, IHTHMHI
MEXaHi3MHU HOTO PO3BHUTKY i Mepediry 3ajMIIaioThes 10
KIHIA Il He BUBUCHMMHU. P0OOTa mpUCBSYCHA KIIiHIKO-
Helipo-dizionoriuniii xapakrepuctuui namienta 3 MOBC
Ha (OHI  BHYTPIIIHHOMO3KOBOTO  KPOBOBWJIUBY 1
JiBOOIYHOI TeMiIulerii Ha OCHOBI aHami3y HeHpo-
(yHKIIOHANIBHOT OpraHizamii pyXxOBHX OJWHHIL M sI3iB
criuar. OOTpyHTOBaHUI T'eHE3 1 MOXJIMBHHA MEXaHi3M
pO3BUTKY 1 (popMyBaHHS Mio(aciiaJbHOTO TPUTCPHOTO
MYyHKTY y Takux mnarieHTiB. OCHOBHUMH TpOSIBAMH
M®BC Oynu HasBHICTH M’S30BHX TPUTEPHUX IYHKTIB
(MTII) B AUISIHOI — [ANBIIATOPHOTO  YIIIJIBHEHHS
BIJIMIOBITHOTO M’s3y 3 JIOKAJBHUMH OOJISIMH 1 JUISHKOIO
TIIEepYYTIIMBOCTI B MEXax IajblaTOPHO BUSBIECHOTO
TsDKa, XapaKTepHHH IaTepH BiloOpaskeHOro OO0 i
BiJOOpa)keHHWI  BereTaTHMBHUI  ()EHOMEH, JIOKaJbHa
Cy[IOMHa BIAMOBIAb IIiJ Yac IMOMEPEYHOi ITaJIbITAIlii.
[Mopsin i3 MM pO3BUBAETHCS M’s30Ba BTOMa 1 3HAYHA
M’s30Ba ciaOKicTh 0Oe3 BHUpaxkeHoi arpodii. 3Beprae
yBary 4iTKa ITOBTOPIOBAHICTh-BIATBOPIOBAHICTh 0O0IIIO,
TOOTO Tak 3BaHUI «BI3HaBaHWI» Oinb. HaitOinpumit
TUCKOM(OPT Ui XBOPOTO TPEJACTABIsIE HASBHICTH
aktuBHuX ~ MTII 3 XapakTepHUM  CIHOHTaHHO
BinTBOproBaHuM OosieM. JlareHTHi MTII BUSBISIOTHCS 10
90% BUMAAKIB cepela 3A0POBHUX JIIOJACH, a HECIIPUATINBI
(haKTOpH TUIBKH CHPHSIIOTH 1X IIEPEXOAY B aKTHBHUI CTaH
3 XapaKTepHUM CHMITOMOKOMILIEKCOM.

BucnoBku. HepBoBo-m’si30Ba mucyHKIis y
MamieHTa y TMOCTIHCYJbTHOMY TII€pioAi TOB’s3aHa i3
3MiHaMH{ B CTaHi MOTOPHUX KiHIIEBHX ILTACTHHOK, IIPO IO
CBIIUMTH AaHaNI3 IapaMeTpiB MOTEHI[iaNliB PyXOBOI
OJIMHHITI.

KirouoBi caoBa: miodacmiansauii 00JEOBHI
CUHIpOM, MiogacuianbHa TpPUTEpHA TOYKa, pyXoBa
OIMHHI, eJeKTpoMiorpadisi, M’s130B€ BOJIOKHO, KiHIIEBa
TUTACTHHKA.
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