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CEREBRAL HEMODYNAMICS IN CHILDREN WITH LEFT VENTRIC  ULAR
FALSE TENDONS
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Connective tissue dysplasia can be a predictoeaftharrhythmia and acute cerebrovascular diseate ifuture. At the
moment, the question of the condition of cerebemhddynamics in children with dysplasia is open. pamose of the present work
was to study the state of cerebral hemodynamiciilidren with left ventricular false tendons. Tiady involved 64 patients with false
tendons and 23 apparently healthy children aged 13 years. Cerebral hemodynamics was assessgdriiebencephalography. In
children with false tendons in the arteriae Catetistory, the tone of large and medium-sized elsss reduced against the background
of satisfactory elasticity of their walls. Venowsturn is not impaired. No significant hemodynamigorters were observed in the
arteriae Vertebralis territory.
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HEPEBPAJIbHA TEMOJIMHAMIKA ¥ JITE 3 AHOMAJIbHO PO3TAILIOBAHUMH
XOPIJAMMU B JIIBOMY HIJIYHOUYKY CEPLIA

Jucnnasii coiy4HoOl TKAaHWHHH MOXKYTh OyTH HPEIUKTOPOM IOPYIIEHb PUTMY CEpLs Ta TOCTPUX IOPYLICHb MO3KOBOIO
KpOBOOOIry B MaitOyTHhOMY. Y JliTepaTypi Ha pa3i BiIKPUTO HMUTAHHS PO CTaH LepeOpabHOI TeMOIMHAMIKY Y JiTeil 3 AUCIUIa3isaMu
CIOyYHOI TKaHHHU. METOr0 IoCipKeHHs Oy/io BUBYMTH CTaH LEepeOpaIbHOI TeMOAMHAMIKY Y [ITCH 3 aHOMAIIbHO PO3TAILIOBAHUMHU
XOpAaMH B JIIBOMY HITYHOUKY cepiil. OOcTeskeHO 64 marieHTiB aHOMAJIBHO PO3TAIIOBAHUME XOpJaMH 3 Ta 23 MPaKTHIHO 3J0POBUX
IUTAHA KOHTpPOJbHOI Tpymu BikoM Bix 13 mo 17 pokiB. OwiHky IepeOpanbHOl TeMOIMHAMIKH HPOBOMMIN 33 JOIOMOIOI0
peoenredanorpadii. BcranosneHo, mo y JiTedl 3 aHOMAJIBHO PO3TAIIIOBAHUMY XopaaMu y Oaceiini a.CarotiShikcyersest 3HIKEHHS
TOHYCY CYIMH BEJIHKOTO 1 CepeHhOro KaiOpiB Ha (hOHI 3aJJ0BUTHHUX IOKA3HUKIB €JTACTUYHOCTI iX CTiIHOK. BeHo3HwmiA BiATIK He OyB
nopyuennii. ¥ 6Gaceiini a.Vertebraliscroraux nmopyiens remonuHamiku He Gys10 3adikcoBaHo.

KutrouoBi ci10Ba: 1iTH, Iuciuiasisi COMyYHOT TKAHHHY, aHOMAJIBHO PO3TAILIOBaHI XOpaH, peoeHuedatorpadis.

The work is a fragment of the research project “ftblpgical and hygienic assessment of adaptaticharacteristics in
children, adolescents and youth to the study ciomgitn the modern educational institutions andgtientific foundations of university
hygiene: career guidance aspects, problems of immaiting health-saving technologies and creatingrevgntive educational
environment”, state registration No. 0116U000038.

Today, in the practice of a pediatrician and pediaardiologist, the number of young patients with
defects in the connective tissue development l@edred. This pathology has a significant frequémdlye
pediatric population — from 26 to 80% [2]. It isdum that connective tissue dysplasia syndrome (03 R)
favorable background for the development of masgaties. Sometimes it can be a predictor of futnieus
pathologies, such as heart arrhythmia, infectivéoearditis and acute cerebrovascular accidentsN@l
there are two main groups of CTD: 1) differentiatbskases — hereditary connective tissue dysplédias
hereditary connective tissue dysplasia with vidceranifestations. The first group includes the eyst
hereditary syndromes of Ehlers — Danlos, MarfanpnBlad — Strandberg, Holt — Oram, and the
pachydermatocele — “Cutis laxa”. The second grocjudles diseases with a set of phenotypic traésdb
not fit into any of the previously described syndes and are referred to as undifferentiated comesditsue
dysplasia (UCTD). According to the latest data, DG3ccurs in 4.0—85.0% of the population, and ietak
up to 40.0% in the structure of pathologies assedtiaith the cardiovascular system. Dysplastic gharcan
be local or widespread. Changes, which are lochlizeonly one organ are called isolated [9]. Thesimo
important visceral phenotypic manifestations of WCOMmclude prolapse of the mitral and other healtes
false tendons (FT) of the ventricles, and a nurobether manifestations [3, 6].

Cerebral hemodynamics provides a full brain blogop$y in various conditions of the body's life.
This became possible due to a complex system aflatign of cerebral circulation, which is aimed at
changing the cerebral vascular tone [11, 12]. Tdsishof the functional stability of cerebral bid@mlv is the
vascular reactivity: the ability to respond prommind adequately to various types of stimuli ineortb
ensure the normal brain activity. Today, it is kmothat even non-severe cerebral vascular disorders
childhood affect the occurrence of cerebral ac¢glgnadulthood. Clinical manifestations may ngbesr in
adolescents immediately, due to large compensaiapgbilities (collateral circulation, a high degiae
vascular elasticity, initial degenerative and dysic manifestations). But in adulthood, with eaeslight
compensation breakdowns, serious hemodynamic chaimgiuding strokes, may occur [7]. Therefore, the
relevance of early detection of cerebral hemodyoasorders in adolescents is beyond doubt.
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Today it is possible to diagnose cerebral disordemhildren using rheoencephalography (REG),
which indices are still relevant. The method isedlasn the graphical registration of changes invtilee of
the variable electrical resistance (impedanceh@tiead tissues, which is caused by the pulsediichs of
their blood filling. This provides indirect inforrian about the intensity of blood filling in thedimn vessels;
about the state of tone and elasticity of cerelxeakels; about the state of venous return froncthmeial
cavity. It is also possible to get reliable infotima about vascular dystonia and hemispheric asytryrfig.

Considering that the issues of cerebral hemodyrsamichildren with UCTD are controversial, we
decided to perform our own study.

The purposeof the study was to study the intensity of bloitlahg in the brain vessels, the state of
tone and elasticity of cerebral vessels, and vemetisn from the cranial cavity in children withftle
ventricular false tendons.

Materials and methods. The study was carried out on the basis of the \tsiayCity Hospital
“Center for Mother and Child” in the city of Vinrgta, Ukraine. The inclusion criteria for the stualgre
children with UCTD and the presence of FT in thié ¥entricle as its cardiac manifestations. Thedwtu
included 64 patients aged 13 to 17 years. Among) ttnere were 40 boys and 24 girls. The control grou
included 23 practically healthy children of the saage as the study group of children.

Cerebral hemodynamics was studied using REG. Vdeestits main quantitative indicators using the
hardware-software rheographic complex DX-NT "Regitiawas analyzed: 1) index — rheographic index
(RI), which displays the pulse volume and bloodvflm the whole body; 2) dicrotic index (DCI), which
shows the state of the small-sized vessels tor@ia8{olic index (DI) — it shows the venous tonethé state
(tone) of vessels of medium and large caliber wadyaed using the A/T parameter (the ratio of seeading
phase time to the entire pulse wave time); 5) Vaselasticity was determined by the anacrot time.

Data processingThe mean values, which were presented in the fdriildam, where M is the
arithmetic mean, m is the standard error of thenneare estimatedVe evaluated the differences between
the results of the two samples using the param@trident's test (t). All calculations were perfainusing a
special program Microsoft Excel Windows-2007, lsemumber 00426-OEM-8992662-00400, which are
included in the Microsoft Office 2003 software pagk.

Results of the study and their discussionVe began the analysis of cerebral hemodynamitsamit
assessment of the state of a. Carotis territochildren from the study group. First of all, weeteatined the
value of pulse volume, namely, blood flow. This vgaerally carried out using the REG RI index, Wwhic
was significantly increased in the left territofyao Carotis (1.880.06 versus 1.6%.03, <0.05) and in the
right territory (1.830.07 versus 1.6%.03, p<0.05), respectively. These indices characterizélied flow in
the a. Carotis territory as hypervolemic one. Ttagesof microcirculatory bed in patients remainadhanged,
with a slight tendency to increase in tone in srsiatkd vessels on both sides (an insignificantezse in
DCI). The venous outflow in both hemispheres wateggly satisfactory, according to the mean DI galu
Another picture was recorded with the tone of largber vessels. According to the results of tleamA/T
values, children with FT had the vascular tone tgm®on in large and medium-sized vessels on hdés,s
compared with the control group data (13733 vs. 14.6¥0.36, <0.05) on the left side and (13#531 vs.
14.64:0.3, p<0.05) on the right side, respectively. The vascwall elasticity in children with FT was
generally satisfactory, respectively to the indearacrota time (table 1).

Table 1
The state of cerebral hemodynamics in the a. Caratiterritory in children with FT
Children with FT, n=64 | Control group, n=23
Index REG a. Carotis territory
Left side Right side Left side Right side
RI 1.88+0.06* 1.830.07* 1.650.03 1.660.03
DClI 66.5:2 67.741.72 63.721.75 63.46:1.84
DI 72.86:1.98 74.41.75 71.731.29 71.5%1.21
AT 13.750.33* 13.75%0.31* 14.6%0.36 14.640.3
Anacrota 0.1+0.004 0.30.004 0.30.002 0.020.002

Note: () denotes significant differences relative to thetol group (g0.05).

According to the mean values of cerebral blood fiodices, we did not receive any significant
deviations in the a. Vertebralis territory relatteethe control group. On the other hand, there aviEendency
to Rl increase (pulse blood flow), an increasénédmall-caliber vessels' tone, but to a decreatbeitone in
large and medium-sized ones, according to thetsesUDCI, DI and A/T. The elasticity of all vasauwalls
in children with FT was increased in both hemisphdf.10.004 versus 0.69.003, §<0.05) on the left and
right (0.2£0.004 versus 0.89.002, g<0.05), respectively (table 2).
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Table 2
The state of cerebral hemodynamics in the a. Vertedlis territory in children with FT
Children with FT, n=64 | Control group, n=23
Index REG a. Vertebralis territory
Left side Right side Left side Right side
RI 1.68:0.18 1.620.17 1.460.06 1.460.05
DCI 69.4+1.91 68.731.8 65.881.85 65.831.34
DI 75.8:3.42 74.82.92 72.51.19 73.31.71
AT 13.88:0.56 13.9%0.56 14.720.25 14.740.29
Anacrota 0.1+0.004* 0.%0.004 0.0%20.003* 0.020.002

Note: ) denotes significant differences relative to thistml group (g0.05)

Qualitative analysis of rheogram data included ssessment of its types. We took into account the
vascular tone of all calibers and the state ofvéi®us system. At the same time, three types ofyraphic
curves were identified: normotonic, hypertonic aggotonic one. The tone of the arteries and vems also
divided into 3 types, namely: normal, increasedaeuateased.

Analyzing qualitative REG results in children wiEl in a. Carotis territory, we obtained the
following results. Thus, the most common type ofagram in the above patients was hypotonic and
amounted to 56.3% (36/64 children). The hypertaype was recorded in a slightly smaller number of
patients — 35.9% (23/64). The remaining 7.8% (5¢64hildren had a satisfactory normotonic rheogram

The tone of large vessels in 62.5% (40/64) of childwith FT was decreased, in 14.1% (9/64) of
patients it was increased, and in 23.4% (15/64)e-tone of large vessels remained unchanged. Alenost
similar picture was recorded with the tone of medsized vessels, where almost a half — 48.4% (3164
children had a decrease in tone, and 29.7% (19/&4)increase. Satisfactory tone was charactevistjcfor
21.9% (14/64) of children.

The tone of small-caliber vessels did not havesardlirection, and its variability dominated. Agar
number of children — 40.6% (26/64) had an increassdular tone, and a large number of patientsibadal
tone — 32.8% (21/64). We recorded a decrease inothe of small-caliber vessels in 26.6% (17/64) of
children.

Venous return was increased more than in a hatieoftudied patients — 51.6% (33/64). A slight
difference was observed between the frequencytisfasziory tone — in 28.1% (18/64) and the reduced
—in 20.3% (13/64) of patients. Dystonia occurre@%% (16/64) of children.

Describing the qualitative indices of REG resuitthie a. Vertebralis territory, the following chasg
should be noted. Thus, the hypotonic type of rreogalso prevailed in these children — 42.2% (27¢64)
patients. Also, a large number had a hypertonie ty37.5% (24/64) of children, and the remainin@320
(13/64) had a normotonic type of rheogram. The winkarge vessels was decreased in almost hatieof t
patients — 51.6% (33/64). Almost the same numbeaténts had satisfactory — 23.4% (15/64) anceaszd
— 25% (16/64) had large-caliber vascular tone. édiom-sized vessels, we often recorded an increased-
43.8% (28/64) of children with FT. This proves thery high frequency of recorded rheograms with
hypertonic type. Decreased tone in these mediuedtsiessels — in 31.2% (20/64) and normal tone25%
(16) of patients, respectively. Almost the same Imemnof children had both normal — 40.6% (26/64) and
increased small-caliber vascular tone — 43.8% @816 patients. Reduced tone was observed onl{.i6%
(10/64) of children. Venous disorders have alsamed. We recorded an increase in venous tone.6%61
(33/64) of the subjects. Venous hypotension wagchat 17.1% (11/64) of adolescents. The remaining
children did not have venous return disorders 3%120/64) (table 3).

Analyzing the results obtained, we found that itdcln with FT in the a. Carotis territory, a dexse
in vascular tone dominates, as indicated by botAntijative and qualitative indices. So, among the
guantitative values, there is an increase in bft, i.e. its hypervolemia, according to RI dataative to
the control group §0.05). This can be associated with a decreaseeirotie of large and medium-sized
vessels on both sides, corresponding to A/T vl 05). The statistically insignificant increasehie tone
of small vessels and a satisfactory elasticityhef vascular wall explain the compensatory changdkd
above disorders to ensure normal blood flow in ggn&he marked results are also displayed in ld@ahe
guantitative composition of rheograms. Accordinghe qualitative characteristics, we noted simigults
among the state of the tone of vessels of largar@uium calibers in the form of their decrease. fin@ber
of children with such results was dominant 62.5%64) and 48.4% (31/64), respectively. A similénadion
applies to small vessels, in the form of a tenddaan increase in their tone, both according éodhta of
guantitative indicators and qualitative ones — 6% (26/64). We have registered that the mainmau
children is dominated by a decrease in vascular itothe a. Carotis territory and a tendency toadse in the
a. Vertebralis territory, respectively. This is doethe greater variability of the influence of thetonomic
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nervous system links on the vascular tone in amldvith FT, in the form of sympathetic and parasgthnetic
tension [4], with the dominant sympathetic in gahewhich has been proven in other studies [6, ID].
addition, an important role in these changes indaymamics may be associated with the pathologhef t
elastic vascular frame, which is typical for CTD. [8

Table 3
Qualitative indices of rheoencephalography in chilcen with FT
FT, n=64
Rheoencephalography indices Territory of a. Carotis Territory of a. Vertebralis
Abs. % Abs. %
Rheogram type Normotonic 5 7.8 13 20.3
Hypertonic 23 35.9 24 375
Hypotonic 36 56.3 27 42.2
Tone of large Normal 15 234 15 234
caliber arteries Reduced 40 62.5 33 51.6
Increased 9 14.1 16 25
Tone of medium- Normal 14 21.9 16 25
caliber arteries Increased 19 29.7 28 43.8
Reduced 31 48.4 20 31.2
Tone of small- Normal 21 32.8 26 40.6
caliber arteries Increased 26 40.6 28 43.8
Reduced 17 26.6 10 15.6
Venous blood flow Normal 18 28.1 20 31.3
Increased 33 51.6 33 51.6
Reduced 13 20.3 11 17.1

Variability in the tone of medium-and small-calibegssels, despite their joint tone, is generally
associated with the adaptation of tone to changétond flow. Probably, this mechanism serves &v@nt
the hypervolemia development, which had a tendémdgvelop in the a. Carotis system, accordingEGR
on both sides relative to the control grougQy95). Venous return was generally impaired duedeeased
venous tone.

1. Children with FT have a hypervolemic type of ddoflow in the a. Carotis territory and
normovolemic one in a. Vertebralis territory intbtiemispheres of the brain.

2. The tone of large and medium-sized vesselsdiscesl in the territories of cerebral blood flow
arteries. The elasticity of their walls was satigdey in the a. Carotis territory and increasedtha a.
Vertebralis one.

3. Venous return both in a. Carotis and a. Vertistieritories is not impaired.

4. Children with FT should be under the supervisibnarrow specialists.
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