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NEW APPROACHES TO THE RELAXATION OF MASTICATORY
AND NECK MUSCLES IN PATIENTS WITH MUSCULO-ARTICULAR DYSFUNCTION
OF THE TEMPORO-MANDIBULAR JOINT
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A new method for percutaneous electric neurostitiariaof masticatory and neck muscles, based orusieeof low-
frequency bipolar pulsed current with a speciabpudhape and parameters maximally close to thee sirap parameters of the
nerve fibers pulses, is suggested. The myorelaxaffect comparative analysis of the suggested ofibr percutaneous electric
neurostimulation (PENS) by means of the developedcd and the existing common PENS method with ube of the
“Myomonitor J5” apparatus, which generates low-frexacy unipolar pulsed current, is carried out. Assallt of the obtained data
processing by means of the variation statisticchoug it has been proved that the use of the sugesyorelaxation method
reliably provides 16-20% more effective relaxatidnthe masticatory and neck muscles with a lontieical effect (p <0.05) than
the existing widespread procedure with the uskefMyomonitor J5” apparatus. Greater myorelaxaéffact was also confirmed
by electromyographic studies of masticatory anckmeascles.
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The present study is a fragment of the researcfepréimprovement of prosthetic techniques and male quality in
the treatment of dental patients”, state registoatiNo. 0115U000146.

Problems of timely diagnosis and effective treatmenf patients with musculo-articular
dysfunction (MAD) of the temporo-mandibular joinENlJ) are among the most urgent, important and
complicated problems of modern dental orthopedics.

Despite the fact that these problems are constamplyme focus of researchers around the world
and a large number of publications are devotetiémi many issues remain understudied, debatalde, an
research findings obtained by different scholaesaiten ambiguous and even controversial. Until how
there is no commonly determined concept for tregpiatients with TMJ MAD.

Insufficient theoretical and clinical substantiatiof many issues of diagnosis, differential
diagnosis, treatment and rehabilitation of patients TMJ MAD causes numerous difficulties in priaat
health care and errors in the diagnosis and tredtofethis pathology, which makes patients to spand
long period of time (sometimes years) in uselea& moving from one specialist to another without
receiving adequate, effective help. The resulbi is the disease transition into a chronic fguersistent
irreversible disorders of the entire dento-facitem function, disability of patients. The facatthmost
patients with TMJ pathology do not receive timehdadequate medical care draws attention of many
domestic and foreign researchers [ 6, 8, 11, 12].

Our own long-term clinical observations have shdéiat TMJ dysfunction is inextricably linked with
the function disorder of masticatory muscles thatia a spasmodic, discoordinated, unbalanced istdite
disease. The primary task of a dentist is to elieimypertonicity and spasm of masticatory mustbesiing
muscle to a normal physiological state, typicalddrealthy person. Treatment of TMJ MAD today cioista
package of measures, among which the leading [gameupied by the myorelaxation therapy and hefye
using occlusal bite splints, immobilizing dentdirgs [1, 5, 9, 10, 11]. Many scholars’ researchywall as our
own studies, suggest that the efficacy of treafig MAD patients by means of occlusive therapespiints
primarily depends on the accuracy of determinirgabrrect ("true”, the best) physiological cenb@tlusion
that is characteristic of healthy individuals witiheigns of TMJ MAD [6, 11, 15].

There are different methods for its determinatitre essence of which is the relaxation of
masticatory muscles that are in a discoordinate sit can be said that the masticatory musclegagon
is the first essential measure necessary to deterrfie "true" central occlusion, which ultimately
influences the efficacy of TMJ MAD patients treatrhe

As of today, many researchers consider the mowiiexit method for masticatory and the neck
muscles relaxation and based on it determinaticdhebest central occlusion and central jaw ratibe
the percutaneous electrical neural stimulation (BjMethod. This method was developed in the 1970s i
the USA by Professor Bernard Jankelson, who nat sudigested and substantiated this method, but also
developed a special device, the “Myomonitor” appasaThe basis of the B. Jankelson’s neuromuscular
concept is relaxation of the head and neck museteish should be a compulsory element in the diagno
and treatment of occlusive disharmony [10, 11, 15].
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Over the past years, the myomonitor by B.Jenkelamundergone a number of improvements
and at the present time, the “Myotronics Inc.” (U$roduces the fifth generation of the “Myomonidér”
device. However, it should be noted that the atghpersonal clinical experience with the use of the
modified method by B. Jenkelson and the “Myomonitbt device for treatment of TMJ MAD patients
showed that this method is not free from certaorslomings.

The main disadvantage of the method for reprogramgnthe masticatory and neck muscles
functions, suggested for the TMJ MAD treatmentius to the fact that the unipolar pulse currenseaudhe
muscles’ motor response in a definite directiorpétels on the direction of current flow throughtibsue)
in the zone, where electrodes are connected. &feemyorelaxation procedure with such a curremtreh
remains “memory” in the muscles, causing a systeneator in the optimal central occlusion estabhsmt
due to the modified muscle working vector, thusucdolg the B. Jenkelson method’s efficacy.

Therefore, there was a need to develop a new agiptodahe myorelaxation of masticatory and neck
muscles in TMJ MAD patients, which would providemmefficient relaxation of these muscles, whichns
urgent and important task for improving the treathwmitcome in dental patients with TMJ MAD.

The purposeof the study was to develop and implement intodivécal practice a new method
for masticatory and neck muscles relaxation, basetthe percutaneous electric neurostimulation (PENS
to provide deeper and more efficient relaxatiomhese muscles compared to the existing PENS methods
which would permit to improve the quality and tonmiize the time of treatment for TMJ MAD patients.

Materials and methods.To achieve the purpose of the study, 72 patients selected who sought
medical attention by themselves with typical cormmikaor were referred by other doctors to the rfiald
dental clinic - the Republican Center for Dentaplamtation (RCDI) in Kharkiv being suspected of imav
a TMJ disease in 2017-2018. As a result of a thgiatlinical examination of the dento-facial systiem
patients according to the established procedur&4J;,including the use of special examination rodth
(functional and radiation ones) in 60 patients (33% musculo-articular TMJ dysfunction was diagrths
All patients have given the voluntary informed cemisto participate in the study. The age of pasient
ranged from 18 to 68 years, men were 17 out o2804), and women - 43 (72%).

To study the efficacy of various methods for refaxmasticatory and neck muscles and to perform
a comparative analysis of 60 patients, 2 groups3@fpersons were formed by the stratification
randomization method, because this method of fagmgroups to the greatest extent ensures their
homogeneity, which is decisive to ensure reliapiif the results.

More than 70% of the patients in each group falyoung people (up to 45 years of age according
to the WHO classification of 2017). The mean ageatients in the main group was 38.8 £ 1.1 yeahilew
that in the comparison group amounted to 37.4 yé&ats. The number of women in each group exceeded
the number of men almost three times. As to thatdm of the disease, in the main group there \8ere
persons (27%) being treated up to 3 months, 6 mati@0%) - over 12 months, and in the comparison
group there were 9 (30%) and 5 (17%) patients cdifady.

In patients of the comparison group, the mastigadmd neck muscles relaxation was carried out
according to the common PENS procedure using thgofivonitor J5” apparatus, which is detailed in a
number of publications [11, 15]. The muscle releafprocedure lasted 60 minutes. It is necessary to
determine the physiological rest position of thendible and to fix the optimal occlusion.

In the main group patients, the masticatory and meascles relaxation was performed according
to the author's technique by affecting the museliés the low-frequency bipolar impulse current wih
special pulse shape maximally close to the shapelsés in nerve fibers for 30 minutes (the utititpdel
patent of Ukraine No. 59315 dated May 10, 2011.T2le source of the pulsed current was a special
electronic device for muscle relaxation, developgdhe author (the utility model patent of UkraiNe.
86404 dated 12.25.2013 [ 3] .

The statistical processing of the obtained quaiwédndices was carried out using by means of
the variation statistics methods using the Micrb&ofcel 2007 software. To determine the homogeneity
of the groups under study, the Pearson's (chi-sjeaiterion was applied. The mean values of théices
are represented as M + m, where M is the arithmaiéan, m - standard mean error. The statistical
reliability assessment of the difference betweemtlean values of the indices in the main grouptlanske
in the comparison group was performed using theetts t-criterion (being preliminary checked to be
assured in the normal law of the random variald&iution). The difference was considered to el
at the level of statistical significance p <0.05.

Results of the study and their discussiorAs a result of a functional clinical examinationtbé
dento-facial articular system in patients, it wasealed what particular clinical TMJ MAD symptoms
occured the most frequently among the patientserbbth groups (Table 1).
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Table 1
Frequency of detecting the main TMJ MAD symptoms irpatients of the both groups

Main group* Comparison group*

Symptom n % n %
Number of patients 30 100 30 100
Tenderness to palpation in TMJ 29 97 28 99
The presence of noise in the joints (clicks, crynchack,
crepitation) in different phases of opening or tigghe mouth 27 90 26 87
Tenderness to palpation in TMJ 23 77 25 83
Decreased height of the lower third of the face 26 87 24 80
Facial asymmetry 20 67 22 73
Lower jaw movements disorder (deflection, deviation 24 80 23 77
Limited opening of the mouth, 24 80 23 77
including the maximum opening of the mouth, mm
20-27 2 7 2 7
28-32 11 36 10 33
33-37 9 30 8 27
38-40 2 7 3 10

Note: * - the groups are homogeneous by the fregquehthe main TMJ MAD symptoms detection in ac@ce with the Pearson
chi-squared test at the significance level of [050.

Most of these major TMJ MAD symptoms are primadlye to hyperactivity, long-term spasm,
discoordination of masticatory muscles, imbalantethie activity of masticatory muscles and TMJ.
Myorelaxation therapy is aimed at eliminating thpaghological conditions.

The content of the suggested new approach to ngg@bn of masticatory and neck muscles and
the developed treatment procedure lie in the fahgw

At the beginning of the procedure, the places @& #hectrodes connection on the skin are
determined, deprived of fat with a cotton swab sdalvith 70% alcohol solution. These places are
symmetrically located on the right and left on¢theeks in front of the ear antilobium below theeltimne
arch. The other two points of the electrodes cotimeare located on the back, in its upper parthéarea
of the 7th cervical vertebra acantha (about 5 ctheaight and to the left of it) over the trapezinuscle.
That is, 4 electrodes with the conductive gel aedu From the device, generating the pulsed cyrdent
cables with clips for connection to the electrodatgo. After switching on the device, the amplituafe
pulses is set on the keyboard, focusing on thesqi sensation: from 0 to the occurrence of aslig
acanthesthesia (marginal pain sensation). Theosesgs carried out for 30 minutes in 2 stages of 15
minutes each, changing the mode of electrical piaten The electric neurostimulation is performed b
“packets” of individual pulses having a special mhgshort front and exponential recession) with
alternating polarity. During the sessions, the teleceurostimulation mode was selected individuédr
each patient, depending on the severity of theadiselinical manifestations, functional and morphaal
disorders of the TMJ and muscles, as well as opdktient’s general condition by setting parameietisin
a certain range and operating the device usingé¢lieloped software (tab. 2).

Table 2

Recommended modes of masticatory and neck muscledaxation according to the suggested method

Parameters Range of changing the impact parametersStage | Stage Il

Cumulative exposure F, minutes 20-30 10-15 10-15
Duration of the pulse “packet” m, sec. 1-10 8-10 1-1,5
Duration of the pulse “packets” interval,-gec. 1-12 1.5-2 1-1.5
Amperage— |, pA 2-15 2-10 12-15

Pulse rate in the “packet” - f, Hz 1-10 9-10 2-3

It is advisable to additionally detect trigger zeramd to perform the masticatory muscles electric
neurostimulation in two stages. At the first statpe trigger zones massage is carried out in thdemo
shown in table 2. At the second stage, the gesémallation and relaxation of the entire damagetezs
carried out in the mode presented in the same .t&multaneously, functional blocks in the spinal-
locomotor segments of the cervical spine are ekteid.

At the end of the procedure, the masticatory mgsotgin to contract, synchronously raising and
lowering the lower jaw and setting it into its nau(physiological) position. This moment is optinfiar
fixing the true (right) central occlusion. Aftetinasticatory and neck muscles relaxing, the Iéaoer height
was determined by the anatomical and physiologiethod and the correct physiological central odofus
was fixed with A-silicone material for matching theodels in the articulator and manufacturing oallus
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dental bite splints. The myorelaxation effect & PENS procedure can be objectively assessed hyasuc
important index as the maximal mouth opening widtlich is limited in TMJ MAD patients due to the
muscle spasm. Thus, the easiest way to detect tisel@s relaxation degree, to remove hypertonicity a
spasm using various muscle relaxation techniquigsput electromyography, is to measure the maximum
mouth opening width in patients with an electrotdwvice (to ensure accuracy of measurements) afiter t
procedure. This parameter was measured betweenttig edges of the front upper and lower incidayrs
the OSHLUN (USA) electronic dial caliper before tmeiscle relaxation procedure, 30 minutes after the
procedure, 1 day, 5 days (the period for makinduset dental bite splints) in patients of the bgtbups.
The results of the measurements were statistipatigessed and compared with the norm. According to
various scientific sources, the normal mouth opgmirdth in healthy individuals is 40 to 50 mm.

To determine the reference value of the mouth oenidth that can be taken as the norm in thisystud
for comparison with the indices of the both growgpspntrol group was examined including 24 conosatly
healthy persons aged 18 to 60 years, who had ohéatal arches, orthognathic occlusion, did notaiam of
masticatory muscles and TMJ and had no signs of MIKMD. As a result of measuring the maximum mouth
opening width by the same instrument accordindpécaiccepted method in this group of individuals)ean
value of 47.81.1 mm was obtained, which was accepted for tha mothe present study.

The results of the study are presented in table 3.

Table 3
Mean values of the maximum mouth opening in patiestwidth in patients
of the main and the comparison group

Main group Comparison group

Control terms Abs., mm relative norm, % Abs., mm relative norm, %
Reference value 47.¢1.1 100 47.0t11 100
Before the myorelaxation procedure 32.142.4* 63.3 31.%2.6 67.9
30 minutes after the procedure 45.3t1.2** 96.4 39.2¢1.3 83.4
After 1 hour 48.3t0.5** 102.7 40.41.1 86.0
After 1 day 48.0t0.5** 102.1 40.1+1.2 85.3
After 5 days 46.8:0.4** 99.6 39.5+1.3 84.0

Note 1: * - the difference between the mean valfethe both groups indices before the myorelaxaposcedure is statistically
insignificant (p> 0.05) in accordance with the Stk t-criterion.

Note 2: ** - the difference between the mean vabfebe both groups indices after the myorelaxatiocedure is statistically reliable
(p<0.05) in accordance with the Student'’s t-criterion

According to the given data, using the suggestedcias relaxation technique by means of the
developed device permits to achieve a more complededeep relaxation of masticatory and neck mascle
due to the muscle spasms elimination, which wasirtoed by the 16-20 % larger (in different periaafs
time) mouth opening amplitude in patients of theinmgroup compared to the second group after a
myorelaxation session. A significant myorelaxatéfect was confirmed by the electromyographic study
performed in half the patients of the both groupd showed a reduction and significant alignmerthef
masticatory muscles tonicity, which had been ekxvaand asymmetric before the myorelaxation
procedure.

To assess the efficacy of the suggested technmumdsticatory and neck muscles relaxation, a
comparative analysis of the suggested PENS metfiecdt @ising the developed device and the above-

mentioned common PENS method using the “Myomodifdrapparatus was performed (table 4).
Table 4
Comparative characteristics of the myorelaxation tlerapy efficacy with application of the suggested
and the traditional PENS methods

Index value
Indices suggested method With B. Jankel_son's method with
the developed device | “Myomonitor J5” apparatug
n % n %
Notal nhumber of patients 30 100 30 100
Number of patients, whose pain sensations in naetic muscles and
TMJ have completely disappeared or significantbueed 28 93 25 83
Number of patients who have significantly improwbdir
psychoemotional state 27 90 24 80
Number of procedures for a course of treatment:
- with the disease duration of up to 1 year 3-4 8-9
- in the presence of “extend” masticatory and naciscles contracture 5-6 10-12
Single session duration, min. 30 60
Number of patients, who complained of the discotdaring the
procedure none 5 16
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The clinical trial results are one more confirmatand supplement to the scientific data obtained
by other researchers regarding the high efficadp@PENS method for the masticatory and neck reascl
relaxation in TMJ MAD patients. Our study is alsmsistent with the data obtained by other reseasche
about the positive effect of the PENS procedurasasmalization of the psycho-emotional state inguds,
which is important, and in many cases is evenle&ding importance in the TMJ MAD treatment [154,

8, 10, 13]. However, in most published studies ated that the course of PENS treatment procedsire
not less than 10-12 procedures [1, 10, 13], ancetoms needs even 14-15 daily sessions. [4]. M@wgov
the presented methods provide for the mandatoritiandaf other physiotherapeutic procedures: etegtr
ultraphonophoresis, magneto- and laser therapytethe PENS procedures [3, 4, 10]. The suggested
PENS method does not require them.

The main advantage of the suggested technique as ithpermits accurate and objective
determination of the true (correct, optimal) phymiical central occlusion and central jaw ratio,iebhis
decisive for the efficient treatment of TMJ MAD patits with occlusal dental bite splints.

The developed device is portable, simple in deaigh easy in control, and it is by several times
cheaper than imported devices with similar function

Contra indications to the developed device appboare the same as those for the similar devices.
They are: the presence of a cardiac pacemakee ipatient, epilepsy, malignant neoplasms in thieijis
pregnancy, high blood pressure and other genenataindications for physiotherapeutic procedures.

The performed studies prove that the suggestedchitpod of masticatory and neck muscles
relaxation using the developed device permits tovide deeper and more efficient relaxation of
masticatory and neck muscles in comparison wittliticmal methods, in particular, with the common
established method, using “Myomonitor J5” apparattiich permits more efficient treatment of patgent
with muscular and articular TMJ dysfunction, angbadignificantly improves the quality of orthopediud
(or) orthodontic treatment of patients with variaeglusion disorders.

The steady clinical effect obtained in the treatte#imMJ MAD patients, confirmed by more than
5 years of many patients dispensary monitoringyelsas a significant reduction in the time andtaufs
treatment and rehabilitation of patients, provid#isgrounds to recommend the suggested method for
implementation in the clinical practice, which wilave not only high medical effect, but also socio-
economic efficiency.
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HOBI IIAXOIN 10 PEJAKCANII
JKYBAJIbHHAX M’ SI3IB I M’ SI3IB 1AL
Y IMALIEHTIB 3 M'S130BO-CYI'JIOBOBOIO
JUCOYHKIIEIO CKPOHEBO-
HWXHBOLIEJEIIHOTI'O CYTJIOBA
Bosin A.M.

3anponoOHOBAHO HOBY  METOOHWKY  Yepe3IIKipHOi
CJICKTPOHEHPOCTUMYIISIIIT JKyBaNbHUX M sI3iB 1 M's13iB mni,
3aCHOBaHY Ha BUKOPHCTaHHI HU3bKOYACTOTHOTO OIMOISIPHOTO
IMITyJIbCHOrO ~ CTpyMy 31  cremianbHOolo  ¢opMoro i
rapamMeTpamH iMIyJbCiB, MaKCHMalbHO HAONIKEHHX [0
¢dopMu 1 mapameTpiB IMIyJbCIB B HEPBOBHX BOJIOKHAX.
IIpoBeneHO TMOPIBHSUIBHHI — aHAI3  MiopesaKcamiiHOro
edexTy  3acTOCyBaHHS ~ 3alpOIOHOBAHOI  METOIHKH
yepesumkipuoi  enekrponeiipoctumyisiii - (HEHC)  3a
JOIIOMOTOI0  pO3pOOJIEHOr0  HPUCTPOI0  Ta  ICHYIOUOI
nomupenoi merogukun UYEHC 3 3acrocyBaHHSAM amapaty
«MiomoniTop J5», sKHH TeHepye HHU3bKOYACTOTHHUI
OJTHOIIOJLSIPHUI IMITyJIbCHHH cTpyM. B pesynbraTi 06poOkn
OJCpXKaHUX [JaHUX METOJaMH BapialiiffHOI CTaTHCTHKU
JIOBEICHO, 110 BHMKOPUCTAHHS 3alPOINOHOBAHOT METOIMKU
Miopenakcanii nocToBipHO 3abe3rnedye Ha 16-20% Oinmbin
e(eKTHBHE PO3CIA0ICHHS JKyBaJIBHUX M 53iB 1 M’ 53iB IIUT 3
Oinbiu TpuBaIuM KiiHiuHUM epextoM (p<0,05), Hix icHyOUa
MOIIMPEHa  METOJAMKa 31  3aCTOCYBaHHAM  amapary
«Miomonitop J5».binpmmuii Miopenakcamiiauii epexr Oyio
MiATBEPHKEHO TAKOXK eNIEKTPOMiorpadiyHUM JOCIIIKESHHIM
JKYBaJIBHUX M’ S131B i M’ s131B IIH1.

Karouosi CJIOBA:
cyrnob, M’ s30BO-cyrioboBa  AUCGYHKLIIs,
CJICKTPOHEHPOCTUMYJISILIS.

CKPOHEBO-HIKHBOLICICTTHUIT
YepesIiKipHa

Crarrs Hagiiimuma 3.07.1¢p.

HOBBIE NOAXOAbI K PEJIAKCALIUA

KEBATEJIbHBIX MBI 1 MBI IHEU

YV HAIIMEHTOB C MBIIIEYHO-CYCTABHOM
JIUCP®YHKIMEN BUCOYHO-
HUXHEYEJIOCTHOI'O CYCTABA
Bosn A.M.

[Ipennoxena HOBas METO/IMKa YPECKOKHOM
NIEKTPOHEHPOCTUMYJISIIMY JKEBATEIIBHBIX MBIIII] ¥ MBIIII] IIIEH,
OCHOBaHHas Ha HCIIOJIb30BaHUH HU3KOYaCTOTHOT'O
OUIIOJIIPHOTO MMITYJIBCHOTO TOKA CO ClienuaabHON (Gopmoii u
nmapaMeTpamMyd HUMITYJIbCOB, MAaKCHMAJIbHO IPUOJIKECHHBIX K
¢dopMe M mapamMeTpaM HMITYJIbCOB B HEPBHBIX BOJIOKHAX.
IIpoBeneH cpaBHUTEIBHBIH aHAIM3 MHOPEIAKCHPYIOLIETO
addexra TIPUMEHCHUS METOJUKH YPECKOKHOH
3JIEKTPOHEUPOCTUMYJISILIMU YEHC c TOMOUIbIO
pa3paboTaHHOTO yCTPOHCTBA M PACIIPOCTPAHEHHOH METOIMKH C
nmpuMeHeHHeM ammapara  «Mmuomornutop J5», KOTOpBIi
TEHEPUPYET HU3KOUYACTOTHBIA OJIHOMOJIAPHBIA HMITYJIbCHBIN
TOK. B pe3ynbrare 00paboTKH MOIy4EHHBIX JaHHBIX METOaMU
BapHalMOHHONW CTAaTHCTUKH [OKAa3aHO, 4YTO WCIOJIE30BAaHHE
NPEAOKEHHON METOOUKH MHOPENAaKCAllMd  JIOCTOBEPHO
obecrieunBaeT Ha 16-20%00mnee 3¢ dexkTuBHOE paccinabieHue
JKEBATEIbHBIX MBI M MBIMI] IIeH ¢ 0Oojiee IUTEIBHBIM
knuandeckuM  dddpexkrom (p <0,05), yem cymiecTByromas
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LEFT VENTRICULAR GEOMETRY IN CHILDREN WITH CHRONIC
AT EARLY STAGES OF THE CHRONIC KIDNEY DISEASE

E-mail: vakulenkol@ukr.net

PYELONEPHRITIS

The purpose of the study was to determine the ffesitof the left ventricular geometry in childrenttwichronic
pyelonephritis at the initial stages of the CKD eTiendency towards a gradual increase of the &ftricular cavity with the
chronic kidney disease progression has been estalli so that in patients of group 3 the end-diastalex and the end-systolic
index were significantly different from the stattondices.A statistically significant increase in the of myndial mass index
was recorded in patients of the 1 st (p = 0.02), @~ 0.016) and 3rd (p <0.001) groups.general, left ventricular hypertrophy
was determined in 15.4% of patients in the 1stjgr&6.7% - in the 2nd group, 47% - in the 3 rd grda children with chronic
pyelonephritis from the early stage of chronic legndisease, processes of left ventricular remogetincur, which are
characterized by the formation of predominantlyestdc hypertrophy.

Key words: children, chronic pyelonephritis, chronic kidnegahse, hypertrophy of the left ventricle

The study is a fragment of the research projectv&lepment of methods for diagnosis and correctibthe target
organs hemodynamics disorders in somatic diseasamapanied by cardiovascular complications in at@htf, state registration
No. 0116U004963.

Cardiovascular diseases (CVD) are the most impbectamcomitant pathologies affecting the long-
term survival of patients with the chronic kidnagehse (CKD) [6]. As in adults, cardiovascular paigy
leads to the majority of deaths in children with [Ksince these patients have a high prevalence of
traditional and uremia-associated risk factors €ardiovascular diseases [9, 15]. In children and
adolescents with CKD, cardiovascular complicatiossially have a subclinical course, starting their
development at the early stages [12, 13]. Amondigcaascular pathologies in patients with CKD bath i
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