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Abstract.

YBop: ApTepuanHata XUnepToHs e Hal-4eCTo CpeLLaHUST (akTop 3a CTPYKTYPHU W (hyHKLIMOHAMHW NPOMEHM B Cbpae-
HUTE KyXMHU, HO TE3U M3MEHeHs ce HabnaaeaT B No-HaNpeaHanu CTagu 1 Npu NauveHTy C MOLL KOHTPON Ha apTepw-
anHata xunepToHusi. Exokapavorpacusita nma Kiio4oBa ponst 3a YCTaHOBSIBaHe Ha TE3W MPOMEHH, HO 3a OTKpUBaHE Ha
paHHW NpoMeHK € Heobxoauma no-AeTaiinHa oueHka. Bee olwe ce fokassa ponsita Ha J1T MexaHuka, KaTo OMbiHUTENEH
nokasaTten 3a AuacTomnHa AncyHKUNS, 0CODEHO 3a NaLMEHTI, MpW KOUTO CTaHAAPTHWUTE exokapavorpadickv nokasatenm
ca C rpaHn4Hu cTonHocTU U Heybeautennu. Llen: LienTa Ha HalweTo npoyyBaHe e Aa Ce u3creasart NeBonpeacbpaHaTa
MeXaHuKa W CTPYKTYpHIUTE 1 chyHKLMOHaNHW nokasateny Ha JTK npu naumeHTH ¢ KOHTponupaHa apTepuanta XunepToHus ¢
AasHocT ot 5 rogunn. Matepman u metoawm: MpoBefe ce eaHOLEHTPOBO NpoyyBaHe ¢ 45 nauueHTy ¢ neka KbM yMepeHa
XUNEPTOHMS (C AABHOCT 10 5 roanHm) v 15 3mpaBm KOHTpONK. Beukv napameTpu 3a 24-4acoBo NpocreasiBaHe Ha CbaoBaTta
PUTWAHOCT: LIEHTPaNHO CUCTONHO HansraHe (cSys24h), LieHTpanHo nyncoBso HansraHe (CPP24h) 1 ckopocT Ha myncosata
BbnHa (PWV24h), ca nsmepeHu HenHBaaveHo ¢ anapat Mobil-O-graph PWA. Maunentute npemuHaxa npes ctaHgapTHa
[Bypa3mepHa exokapaunorpadms cbe speckle tracking aHanus JIK (LV-GLS) v JIM pesepBoapeH NOHrUTyAnHaneH CTpeitH
(LA-RLS). Pesyntatu: MauumeHtute ¢ xunepToHus umat koHueHTpuuHa JIK xuneptpodust (KINX), namepera ypes RWT (p
< 0,001), peayumpaH LV-GLS (-15,83 + 3,17 cnpsimo -17,57 £ 2,83, p < 0,001). 3abensi3sa ce TeHLeHUNs KbM NO- BUCOKM
HansraHus Ha mbnHeHe E/e’'m ratio (9,84 + 2,85 vs. 7,62 + 1,58, p < 0,006), no-ronsm J1M obem (LAVI: 31,86 + 9,78 vs.
24,96 £ 4,89 ml/m?, p < 0,011) u pepyumpan LA-GLS (29,14 + 3,90 cnpsimo 41,33 + 4,37%, p < 0,0001) B cpaBHeHwe C KOH-
TponHara rpyna. CUrHo no3nTuBHa BPb3Ka Ce YCTaHOBW MeXy CKOPOCTTa Ha nyncoBaTa BbrHa 3a 24 yaca (PWV24h) u JIK
KOHLIEHTPKYHa xmnepTpodus, namepera upe3 RWT (r = 0,545, p<0,0001). YcTaHoBY Ce yMEpEHO NO3UTHBHA BPb3ka MeXay
cSys24h u JIK koHueHTpu4Ha xunepTpodms (r = 0,333, p = 0,009) v cnabo HerateHa Bpb3ka ¢ LA-RLS (r=-0,221, p =0,
09). E/e’m kopenupa nosutueHo ¢ LAVI (r = 0,309, p = 0,016) n HeratusHo ¢ LA-RLS (r =-0,324, p=0,012). OT npoBeaeHus
MHOXECTBEH PErpeCvOHEH NIMHEEH aHanmM3 ce YCTaHOBM, Ye Halt-CiiHN HesaBucumm npeaukTopu Ha LA-GLS ca PWV24h
(R=0,459, B=-4,59, p < 0,0001) n E/e'm: (R=0,535, B =-291, p = 0,017). He3asucum npeaukrop 3a JIK xuneptpocus, on-
peneneHa upe3 RWT, ca PWV24h (R = 0,488, B = 238, p < 0,0001) n E/e'm (R = 0,561, B = 263, p = 0,022). 3aknioueHue:
Mokasatenute Ha JII mMexaHWka UMaT JOMbAHUTENHA AXArHOCTMYHA CTOMHOCT MpW OLEHKAaTa Ha AnactofHata yHKLms
TaM, KbeTo CTaHAapTHUTE NokasaTeni 3a AMacTornHa yHKUWS He ca JoCTaTbyHo yoeauTenHu. Mpu naumeHTH ¢ KOHTpo-
nmpaHa AX ce HabniofaBaT paHHM MPOMEHH B OCTa aTPHO-BEHTPYKYNO-ChIOBO KynmvpaHe.

CbAoBa PUrMAHOCT, KOHLEHTPUYHA NNeBOKaMepHa XVII'IeprO(i)VIFI, NeBonpeacbpAeH CTpel;IH, aHanu3 Ha nyncosara BbJ1Ha

[-p Henw Meopruesa, Knukuka no kapavonoris, YMBAT "Liapuua oarHa — UCYIT*, yn. Bsino Mope Ne 8, 1527 Codus,
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Background: Arterial hypertension is the most common factor for structural and functional changes in the heart,
but these changes are observed in more advanced stages and in patients with poor control of arterial hypertension.
Echocardiography plays a key role in detecting these changes, but a more detailed assessment is needed to identify
early changes. The role of left atrium mechanics as an additional indicator of diastolic dysfunction is still being proven,
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especially for patients in whom standard echocardiographic indicators are borderline and inconclusive. Aim: The aim of
our study is to investigate the left atrial mechanics and the structural and functional parameters of the LC in patients with
controlled arterial hypertension with a period of 5 years. Material and methods: We studied 45 consecutive middle-aged
patients with mild to moderate hypertension and duration up to 5 years and 15 healthy controls. All parameters for arterial
stiffness — 24-hour central systolic pressure (cSys24h), central pulse pressure (cPP24h) and 24-hour pulse wave velocity
(PWV24h) were measured non — invasively with oscillometric method by Mobil-O-graph PWA. All patients underwent
standard two-dimensional echocardiography with spackle tracking analysis for left ventricle (LV) and left atrium (LA)
global longitudinal strain (GLS). Results: The patients with hypertension have concentric LV hypertrophy, measured by
RWT (p < 0,001), reduced LV GLS (-15,83 + 3,17 vs. -17,57 £ 2,83, p < 0,001). There is a tendency towards higher filling
pressures E/e’'m ratio (9,84 £ 2,85 vs. 7,62 £ 1,58, p = 0,006), dilated LA (LAVI: 31,86 £ 9,78 vs. 24,96 + 4,89 ml/m?, p
<0,011) and reduced LA - GLS (29,14 £ 3,90 vs. 41,33 + 4,37%, p < 0,0001) in comparison to control group. Strongly
positive correlation is registered between PWV24h and LV concentric hypertrophy indicated as RWT (r = 0,545, p <
0,0001) There is positive correlation between cSys24h and LV concentric hypertrophy (r = 0,333, p = 0,009) and negative
correlation with LA-GLS (r =-0,221, p = 0,09). E/e’ correlated positively with LAVI (r = 0,309, p = 0,016) and negatively
with LA-GLS (r = 0,324, p=0,012). Multiple linear regression with multivariate models were used to estimate RWT and LA-
GLS. We initially selected clinically relevant variables and known confounders for inclusion in the multivariable regression
analysis, using stepwise logistic regression analysis we found that the most powerful predictors for LA-GLS are PWV24h
(R=0,459, B =-4,59, p < 0,0001) and E/e'm: (R = 0,535, B = -291, p = 0,017). The most powerful predictor for LV
hypertrophy, determine by RWT is PWV24h (R = 0,488, B = 238, p< 0,0001) and E/e’' m (R = 0,561, B = 263, p = 0,022).
Conclusion: Left atrial mechanics indicators have additional diagnostic value in assessing diastolic function, where
standard indicators of diastolic function are not sufficiently conclusive. In patients with controlled AH, early changes in the

atrio-ventruculo-vascular coupling axis are observed.

Neli Georgieva, MD, Clinic of Cardiology, UMHAT “Tsaritsa Yoanna — ISUL", 8 Byalo More Str. Bg — 1527 Sofia,
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BbBEOQEHMUE INTRODUCTION

ApTepuanHarta xunepTtoHus (AX) e Har-pasnpoc-
TpaHEeHUs PUCKOB PaKTOp 3a CbpAevHO-CbaoBa 3abo-
NeBaeMoCT M CMbPTHOCT - CbpAeYHa HEAOCTATbYHOCT,
ncxemmyHa 0onecT Ha CbpLETO, MO3bYEH MHCYNT U
npeacbpaHo mMbxaeHe [1]. OTaaBHa e gokasaHo, 4ve
NPOMeEHUTE B CbPLETO, HAacTbMNBaLLM B Xoda Ha AX 3a-
carat npeanmHo naata kamepa (J1K), [3] n ce nspa-
39BaT B NieBOKaMepHa xuneptpodusa n gosexaar ao
NPOSBM Ha CbpAevHa HeaoCTaTbYHOCT [2]. XunepTpo-
duaTa n pemogenunpaHeTo Ha JIK, ca yecto cpewanm
exokapaunorpadckm NpOMEHN NPU XUMNEPTOHULMN, pe-
3ynTaT OT MHOXECTBO KOMMMEKCHN B3aMMOOENCTBUS.
AX ce cunTa 3a Bogella npuymHa 3a JIK CTpyKTypHU
NPOMEHU, HO PaKTOPW Ha OKOrHaTa cpefa kaTto npwu-
€M Ha con, 3aTNbCTABaHe W 3axapeH AuabeT, KakTo
N HEBPOXYMOPANHM W FEHeTMYHM hakTopu MoraTt fa
noBNUAAT Ha mMacarta u reometpuarta Ha JIK [25]. Mpu
AX, JIK xuneptpodus e BaxeH pucko gaktop 3a JIK
pemMogenupaHe u pasBuTMe Ha CbpaedHa HeJoCTaTby-
HocT. /Ima yeTupu ocHOBHM Buaa reometpus Ha JIK,
B 3aBucumocT oT JIK xuneptpodumst n oTHocuTenHarta
aebenunHa Ha kamepHata cteHa (RWT) (cur. 1). Kon-
BEHUMOHANHaTa KoHUenuus Ha xunepToHuyHoTto JIK
pemogenupaHe e, 4e AX BOOM OO KOHLIEHTpUYHA XU-
neptpodus Ha JIK aganTuBHa peakuunsa 3a Hopmanumsu-
paHe cTpeca Ha JIK cTeHa, ¢ nocneasaila gunaraums
Ha KyxuHaTa 1 pa3B1TUE Ha CbpaedHa HegoCTaTbYHOCT

The arterial hypertension (AH) is the most com-
mon risk factor for cardiovascular morbidity and mor-
tality — heart failure (HF), ischemic heart disease
(IHD), stroke (cerebrovascular accident), and atrial
fibrillation (AF) [1]. It was proved long ago that the
changes in heart, which occurred in the course of AH,
involved mainly the left ventricle (LV) [3], manifested in
left ventricular hypertrophy, and resulted in signs and
symptoms of HF [2]. The hypertrophy and remodeling
of LV were frequently met echocardiographic changes
in subjects with hypertension and were a result from
multiple complex interactions. AH was considered a
leading cause for LV structural changes, but factors of
environment as salt intake, obesity, and diabetes mel-
litus, as well as neurohumoral and genetic factors may
influence the mass and geometry of LV [25]. In AH,
the LV hypertrophy was an important risk factor for LV
remodeling, and development of HF. There were four
basic types of geometry of LV, depending on the LV
hypertrophy and the relative thickness of ventricular
wall (RWT) (Figure 1). The conventional conception of
the hypertensive LV remodeling was that AH resulted
in concentric hypertrophy of left ventricle — adaptive
reaction for normalization of the stress of LV wall, with
subsequent dilatation of the chamber and develop-
ment of HF [1]. Increasingly more evidence, however,
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[1]. Bce noBeye gokasaTternictBa obade ocrnopsart Tasu
porma. KoHueHTpuyHaTa xuneptpodust He e Han-vec-
TUAT reOMETPUYEH MOZEN — JOPW HanpoTuB Habnaa-
Ba Ce Nno-psaako ot ekcueHTpuyHoTo JIK pemogenupaHe
npu nauneHtn ¢ AX. B gonbnHeHne, faHHU OT nocnea-
HW NPOYYBaHUA coyaT, Ye NPEXoAbT OT KOHLEHTPUYHA
JIK xuneptpodums (KITX) kbM gmnataums n cUCTornHa
ONCIYHKLNSA, HE € YeCTO cpelllaHa Haxodka, ocobeHo
npw nunca Ha kKopoHapHa 6onect Ha cbpueTo [12].

LEn

LlenTa Ha HaleTo npoyyBaHe € Aa ce OLUeHU B3a-
MMOBpBb3KaTa MeXay napameTpute 3a CbAoBa purna-
HOCT U MPOMEHUTE B NeBokaMepHaTa (OyHKUMS U re-
OMeTpus Npu amBynaTtopHu NauMeHTUu C apTepuanHa
XUnepToHus, 6e3 JokazaHa mapaemHo opa2aHHoO ye-
pexdaHe (TOY).

MATEPUARN U METOOU

M3acnegBaHn Osixa 45 nocnegoBaTenHu naumeH-
TW C NleKa KbM yMepeHa XWUNnepToHus, ¢ AaBHOCT A0 5
roguHy n 15 3gpasn KoHTponu. Benykn napameTtpu 3a
24-4yacoBO MpocreasiBaHe Ha CbAaoBaTa PUrMOHOCT:
LeHTparHo CUCTONHO HansiraHe (cSys24h), ueHTparnHo
nyncoeo HansiraHe (cPP24h) n ckopocT Ha nyncosa-
Ta BbfHa (PWV24h), 6sxa namepeHn HeEMHBA3MBHO C
BanuauavpaH, crnopes npenopbKuTe anapat ¢ OCUUIo-
meTpudeH metog Mobil-O-graph PWA. Beuukn naum-
€HTW NpeMuHaxa npes cTaHgapTHa ABypa3MepHa exo-
Kapguorpadgus cbc speckle tracking aHanua 3a JIl n
JIK rmo6aneH nonrntygmHaneH ctpeviH (GLS).

RWT and LVMI

challenged this dogma. The concentric hypertrophy
was not the most frequent geometric model; on the
contrary — it was observed more rarely than the ec-
centric LV remodeling in patients with AH. Besides,
data from recent studies indicated that the transition
from concentric LV hypertrophy (CLVH) to dilatation
and systolic dysfunction, was not the most common
finding, especially upon absence of coronary heart
disease [12].

Aim

The aim of our study was to assess the interdepen-
dence between the parameters of vascular rigidity and
the changes in the left ventricular function and geom-
etry in patients with arterial hypertension, without any
target-organ damage (TOD).

MATERIAL AND METHODS

45 successive patients with mild-to-moderate hy-
pertension — with onset of up to 5 years ago — were
investigated, as well as 15 healthy controls. All pa-
rameters for 24-hour monitoring of vascular rigidity
— 24-hour central systolic pressure (cSys24h), 24-
hour central pulse pressure (cPP24h), and 24-hour
velocity of pulse wave (PWV24h) — were measured
non-invasively (with apparatus validated according
to the recommendations) with oscillometric method
Mobil-O-graph PWA. All patients underwent stan-
dard two-dimensional echocardiography with Speck-
le tracking analysis for LA and LV global longitudinal
strain (GLS).
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AHanus Ha nyncoBaTta BbJlHa

Mobil-O-Graph (I.E.M., Stolberg, l'epmaHus) e Ba-
nuavpaH anapaTt 3a OCLMITOMETPUYHO HEVMHBA3UBHO
n3MepBaHe Ha nokasaTenuTe 3a CbOoBa PUTMOHOCT.
ApTepuanHoTo HansiraHe € MOHUTOPUPAHO 3a BCEKU
nauueHT, npemMunHan npe3 24-4acoBO MOHUTOPUPaHE
Ha apTepuanHoTO HandraHe M aHanu3 Ha nyrncosaTta
BbJIHA, KaToO OHEBHUAT UHTEpBan e onpeaeneH ot 8:00
0o 21:00 yaca, a HowHuAT ot 21:00 go 7:00 4y (cpur.
2A). Cnep vsmepBaHe Ha nepudepHoTo GpaxmanHo
apTepuanHo HansiraHe MaHLWeTbT ce HagyBa 4O HMBO
Ha OpaxmanHo AMAacTOMHO HamnsraHe v ocuunauyumnte
(myncoBute BBbMHM) Ce 3anvcBaT B NPOAbIDKEHME Ha
10 s. Cnen 24-4acoBus MHTeEpBan BCUYKM MU3MepBa-
HUSA ce NPeXBLbPMAT KbM KrMeHTckn codptyep HMS u
ce aHanusunpatr ¢ ARCSolver anroputsbm, Banugupax
B MHOMO MHBA3MBHW N HEMHBA3MBHW NpoyyBaHus [26].
Cnep toBa ¢ nomowita Ha ARCSolver Bepcus 1.6.3 ce
M3yncnsiBa CKOpOCTTa Ha nyncoBaTta BbilHA, KaTo ce
M3Mnon3eaTt JaHHKU, NOyYeHn OT aHanm3 Ha nyrcoeaTta
BbflHAa M aHanu3 Ha BblfiHOBaTa cenapauua [4]. Teau
OaHHU 3aedHO CbC CneundUuyHUS aopTeH MMnenaHc,
Bb3pacTTa, nona ce npeobpasyeart 4pe3 ARCSolver
MeToda Mpu OTYMUTAHE Ha CPegHOTO apTepuarnHo U
CpeOHOTO OMacTONHO HansraHe 3a kanubpupaHe Ha
curHana (cwur. 2B).

[Bypa3mepHa exokapauorpadus

Mpy BCUYKM nNaumeHTV e npoBefeHa cTaHgapTHa
ABypasmepHa exokapgwuorpadus Ha Philips EPIQ 7, ¢
TpaHcatocep X5-1. CTPyKTYpHUTE N DYHKUMOHANHUTE
rnokasaTtenu Ha nsiBaTa kamepa ca U3MepeHu cnopej
cbBpeMeHHuTe npenopbku [19]. OuactonHata yHK-
UMsl Ha ngBaTa Kamepa e OueHeHa C mnomMoliTa Ha
PW-gonnep u TbkaHeH gonnep. Npu nscnegsaHe Ha
TPaHCMUTPanHUs KPbBOTOK NPOOHMAT obem 4 mm e
NMOCTaBEH Ha Bbpxa Ha MUTparnHara knana u ce uamep-

Analysis of the pulse wave

Mobil-O-Graph (I.E.M., Stolberg, Germany) is a
validated apparatus for oscillometric non-invasive
measurement of the parameters for vascular rigidity.
The blood pressure was monitored for each patient
during 24-hour monitoring of the blood pressure and
analysis of the pulse wave, while the day-time inter-
val was determined from 8:00 AM to 9:00 PM, and
the night-time interval was determined from 9:00 PM
to 7:00 AM (Fig. 2A). After measurement of the pe-
ripheral brachial blood pressure, the cuff was inflated
up to the level of brachial diastolic pressure and the
oscillations (pulse waves) were recorded for a period
of 10 seconds. After the 24-hour interval, all measure-
ments were transferred to the client HMS software
and were analyzed with ARCSolver algorithm, vali-
dated in many invasive and non-invasive studies [26].
Afterwards — by means of ARCSolver version 1.6.3
— the velocity of pulse wave was calculated with the
use of data obtained from analysis of the pulse wave
and analysis of the wave separation [4]. These data —
together with the specific aortic impedance, age, and
sex — were transformed by means of the ARCSolver
method upon recording of the average arterial and av-
erage diastolic pressure for calibration of the signal
(Fig. 2B).

Two-dimensional echocardiography

In all patients was performed standard two-di-
mensional echocardiography of Philips EPIQ 7, with
transducer X5-1. The structural and functional param-
eters of left ventricle were measured according to the
up-to-date recommendations [19]. The diastolic func-
tion of left ventricle was assessed by means of PW —
Honnep and tissue Jonnep. Upon examination of the
transmitral blood flow, the sample volume of 4 mm was
placed at the peak of mitral valve, and measurement
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BaT NUKOBUTE CKOPOCTU Ha paHHus (E-nuk, m/s) n kbe-
HUs (A-NKK, M/s) gnacToneH KPbBOTOK, TAXHOTO OTHO-
weHwne (E/A) n BpemeTo Ha gelenepauus Ha paHHOTO
anacTtonHo nbnHeHe [14]. CkopocTUTe Ha ABUXEHMEe
Ha MUTpanHWsa KraneH aHynyc ce onpegenst ¢ nyn-
COB TbKaHeH gonnep, B 6a3anHuTe CEerMeHTU Ha Mex-
aykamepHata nperpaga Ha JIK — meamanHo B paHHaTta
N KbCHa anactona — Em, n cbotBeTHO — Am, pecnek-
TUBHO OTHOLLIEHMETO Ha paHHaTa 1 KbCHaTa AvacTonHa
CKOpOCT Ha MutpanHus aHynyc (Em/Am). Onpegens ce
oTHoweHuneto E/Em n E/EI [17]. lleBokamepHaTa maca
e msuucneHa no ypasHeHneTo Ha Devereux, cnopeg
npenopbkute: LV mass (gr) = 0.8 {1.04[([LVEDD + IVSd
+PWd]3 - LVEDD3)]} + 0.6, cnep koeTo e nngekcupaHa
KbM TernecHarta noBbpxHocT (BSA) [11]. OTHocutenHa-
Ta gebenvHa Ha kamepHaTa cTeHa B gnactona (RWT)
ce onpegens no opmynata: 2 x PWd/LVEDD — Heo6-
xoavma 3a onpegensiHe Ha Buga Ha JIK xuneptpodusa
cbrnacHo npenopbkute [14]. MakcumanuusaT obem Ha
I ce onpegenu no GunnaHoBus mMeToq Ha Simpson,
BKItOYBALL, M3MepBaHe B ABE PaBHUHU: 4- N 2-KyXUHEH
cpes, B TernecucTona, npean oTBapsHe Ha MUTpanHa-
Ta knana [21]. TNo6anHuAT NOHIUTYAMHANEH CTpenH
Ha JIK (LV-GLS) e onpegeneH asTomatnyHo ot QLAB,
ypes aHanu3 Ha JaHHUTe OT PermoHarnHo U3MepeHuTe
CTpenHoBe No 17-cerMeHTHUS MoAen OT anuKaneH 2-,
3- n 4-kyxvHeH ctaHgapTeH cpes. OueHkaTta Ha J1 me-
XaHuKa ce OoCbLUEeCTBM Ype3 nokasartens 3a gedopma-
umna — strain, B IOHrMTygMHaNHa nocoka, ot 4-KyxmHeH
anukaneH obpas. MamepeH e rnmobanHuaT NOHrMTyau-
HaneH ctpenH (GLS) B pesepBoapHaTa asa Ha JIT.
AHanunsbT ce m3BbpwKN odnariH cbe codTyep QLAB
version 8.5 [15] (cour. 3).

R =38
Tima SDi=d

AR L Stren = 34N

of the peak velocities of the early (E-peak, m/s) and
late (A-peak, m/s) diastolic blood flow, their ratio (E/A),
and the time of deceleration of the early diastolic filling
was implemented [14]. The velocities of movement of
the mitral valvular annulus were determined with pulse
tissue [lonnep, in the basal segment of interventricular
septum of LV — medially in the early and late diastole
— Em, and respectively — Am; the ratio of the early and
late diastolic velocity of the mitral annulus (Em/Am) as
well. The ratios E/Em and E/El were also determined
[17]. The left ventricular mass was calculated by the
Devereux formula according to the recommendations:
LV mass (g) = 0.8 {1.04[([LVEDD + IVSd + PWd]3 —
LVEDD3)]} + 0.6, after which the body surface area
(BSA) was indexed [11]. The relative thickness of the
ventricular wall in diastole (RWT) was determined by
the formula: 2 x PWd/LVEDD - necessary for deter-
mination of the type of LV hypertrophy according to
the recommendations [14]. The maximal volume of LA
was determined according to the two-plane method
of Simpson — it included measurement in two planes:
4- and 2-chamber section, in telesystole, and before
opening of mitral valve [21]. The global longitudinal
strain of left ventricle (LV-GLS) was determined auto-
matically by QLAB with analysis of the data of region-
ally measured strains with 17-segmented model from
apical 2-, 3-, 4-chamber standard section. The assess-
ment of LA mechanics was realized by means of index
for deformation — strain in longitudinal direction, from
4-chamber apical image. The global longitudinal strain
(GLS) was measured in the reservoir phase of left atri-
um. The analysis was performed off-line, with QLAB
software version 8.5 [15] (Fig. 3).

®ur. 3. 2D STE Ha nsaBo npeacbpave

Fig. 3. Two-dimensional speckle tracking echocardiography
(2D STE) of left atrium
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CTtaTtucTu4ecku aHanus

Pesyntatnte ca npeacrtaBeHM KaToO cpefHa CTOW-
HOCT CbC CTAHOAPTHO OTKIOHEHWE, NPU HUBO Ha 3Ha-
yumocT p < 0.05. 3a oueHka Ha HOpManHoOTO pas-
npegeneHve Ha u3Bagkata € MNpPUOXeH TeCcTbT Ha
Kolmogorov-Smirnov. HopmanHo pasnpegenexHute
KONMYECTBEHM MPOMEHMBU Ca CpaBHEHU 4pes t-TecT
(Student’s test); Mann-Whithney-U e nonssaH B cny-
YauTe, NPV KOUTO nurcea Takoea. KayecTBeHuTe no-
Kasatenu ca npenctaBeHn 4pe3 6pon (n) M NPOLEHT
(%) n aHanM3bT Mexay rpynuTe € N3BbPLLEH C YECTo-
TEH aHanus. X>-MeTo4bT € U3MNOM3BaH 3a CpaBHEHUE
Ha KayecTBeHW npomeHnumeBu. CTeneHTa M nmocokata
Ha B3aMMOBpB3Ka MeXZy KONMMYEeCTBEHU MPOMEHNN-
BW € OLlEHeHa C KopenaumoHeH aHanuna. MHoxecTBeH
pErpecrMoHeH aHanu3 e M3Mnona3BaH 3a yCTaHOBsIBaHE
Ha puckoBuTe GaKToOpu C HalN-CUMHO BIINSIHME 3a Bb3-
HUKBaHe Ha NPOMEHU B NSIBOTO npeacwpane. Ctatuc-
TUYECKUAT aHann3 e ocblyecTBeH Ypes coptyep SPSS
19.0 for Windows.

PE3YNTATH

ﬂemorpachKVlTe N KIMMNHNYHUTE OaHHWU, KaKTO N pe-
3ynrtatute ot eXOKap,D,MOFpa(bCKOTO n ocuniomeTpuny-
HOTO M3cnegBaHe ca npeacrtaBeHn Ha Taobn. 1.

Hdemorpadcpcka xapakrepucTmka

MauuweHTtunTe B rpynata ¢ AX ca Ha cpegHa Bb3pacT
55 + 13 rognHn, kaTo 47% OT TAX Ca MbXE, a KOHTPOJ-
HaTa rpyna e Ha cpegHa Bb3pacT 51 + 13 (60% mbxe).
Jluncea ctatuctTuyeckn 3HadMma pasnvka no oTHoLue-
HWe pa3npefeneHnmeTo No Bb3pacT, Non U UHAEKC Ha
TenecHa maca (UTM).

KnunHnyHM nokasartenu

MaumeHTuTe ¢ AX npoBexaar aHTUXMNepTeH3nB-
Ha Tepanus. KbM MOMeHTa Ha M3crenBaHEeTo ce Ha-
6ntogaBa CTaTUCTUYECKM CUTHUMDMKAHTHA pasnuka no
OTHOLUEHWE Ha pasnpenereHNeTo Ha CpegHUTe CTon-
HOCTUTE Ha cucTtonHoto HansaraHe (p < 0,001) u cbp-
AedHarta 4vectota (p = 0,028), HO He ce perucTpupa
pasnvka B CpedHMTe CTOMHOCTU Ha OMACTOSHOTO Ha-
ngaraxe (p = 0,078) (Tabn.1).

CbpoBa purngHocT

CraTncTnyeckn CUrHUPMKAHTHN PasfnKn B NoKasa-
TenuTe 3a CbA0Ba PUrMAHOCT BsXa OTKPUTU MexXay na-
uneHTnTe ¢ AX 1 KOHTpOrnHaTa rpyna: cSys24h (116,64
+ 10,52 cnpamo 108,4 + 6,19 mm Hg, p < 0,001),
cPP24h (46,57 + 9,51 cnpsamo 40,4 + 4,98 mm Hg, p <
0,02), PWV24h (8,48 + 1,51 cnpsamo 6,29 + 0,91 m/s,
p <0,0001). He ce pernctpmpaxa CUrHUmKaHTHN pas-
nuku B Aix24h v ygapHusa obeM mexay ABETe rpynu.

Statistical analysis

The results were presented as an average val-
ue with standard deviation, at level of significance
p < 0.05. For assessment of the normal distribution
of the excerpt, the Kolmogorov-Smirnov test was
applied. The normally distributed quantitative vari-
ables were compared by means of t-test (Student’s
test); Mann-Whitney U test was used in cases with
absence of normal distribution. The qualitative pa-
rameters were presented by the number n and per-
centage, and the analysis between the groups was
carried out with frequency analysis. x> — method was
used for comparison of the qualitative variables. The
degree and direction of interdependence between
quantitative variables were assessed by correlational
analysis. The multiple regression analysis was used
for finding of the risk factors with strongest influence
for occurrence of changes in the left atrium. The sta-
tistical analysis was realized by means of SPSS 19.0
software for Windows.

REsuULTS

The demographic and clinical data, as well as the
results from the echocardiographic and oscillometric
examination, are presented in Table 1.

Demographic characteristics

Patients in the group with AH had average age of
55 + 13 years, while 47% of them were men, and the
control group had average age of 51 + 13 years (60%
men). There was no statistically significant difference
in relation to the distribution by age and sex, and body
mass index.

Clinical parameters

Patients with AH underwent antihypertensive
therapy. Statistically significant difference regard-
ing the distribution of the average values of systolic
pressure (p < 0.001) and heart rate (p = 0.028) was
observed at the time of study, but no difference in
the average values of diastolic pressure (p = 0.078)
were registered (tabl. 1).

Vascular rigidity

Statistically significant differences in the parame-
ters for vascular rigidity were found between patients
with AH and the control group: cSys24h (116.64 + 10.52
vs. 108.4 £ 6.19 mm Hg, p < 0.001), cPP24h (46.57 +
9.51 vs. 40.4 £ 4.98 mm Hg, p < 0.02), PWV24h (8.48
+1.51 vs. 6.29 + 0.91 m/s, p < 0.0001). No significant
differences in Aix24h and stroke volume between the
two groups were registered.



88

H. leopauesa u dp.

Ta6nuua 1. lemorpadycka XxapakTepucTUKa U AaHHM OT exoKapamnorpad)CKoTo U oCLMIOMETPUYHO u3cneaBaHe nauueHTuTe

Table 1. Demographic characteristics and data of echocardiographic and oscillometric examination of patients

MapameTpum // Parameters MaumeHnTun ¢ AX // Patients with AH KoHTponHa rpyna // Control group p-value
(n: 45) (n: 15)

Bw3pact // Age 55+13 51+13 0.453
Mon, xeHn (%) // Sex, women (%) 58,3 52,1 0.465
BMI 28.78 28.29 0.635
LVMI (g/ m?) 112.98 + 19.22 63.45+17.3 0.001
RWT 045+0.6 0.32+0.3 0.001
LAVI, (ml/m?) 31.86+9.78 24.96 +4.89 0.011
LA-RLS (%) 29.14 £ 3.90 41.33+4.37 < 0.0001
E — nuk (cm/s) // E — peak (cm/s) 78.82 £ 16.51 67.89 £ 11.1 0.057
A —nuk (cm/s) // A— peak (cm/s) 85.15+ 16.89 64.57 + 13.76 0.0001
E/A 0.94 £0.17 1.00+0.24 0.059
Oeuenepauusi (ms) // Deceleration (ms) 219+ 43 191 £ 45 0.057
E/Em 9.84 £2.85 7,62 +1,58 0.006
SBP (mm Hg) 138.2+10.8 123.66 £9.3 0.01
DBP (mm Hg) 91.9+10.3 86.7+7.9 0.078
HR b/min 90+ 15 80+ 14 0.037
cSys24h (mm Hg) 116.64 + 10.52 108.4 +6.19 0.001
24hPWV (m/s) 8.48+1.51 6.29 £ 0.91 0.0001

OwnacTtonHa (*)yHKLI,VIﬂ Ha nsaBa Kamepa

JIK maca, nHgekcupaHa KbM TernecHarta noBbpX-
HOCT, € CUTHM(UKAHTHO MO-BUCOKA NpuW naynmeHTuTe
c AX, cnpssmMo Tasu npu 3gpaBuTte KoHTponu LVMI
(g/m?) (112,98 = 19,22 cnpsamo 63,45 + 17,3, p <
0,001). HabntogaBa ce curHudurkaTHa pasnuka B oT-
HocuTenHata gebennHa Ha kKamepHaTa CTeHa Mexay
asete rpynu: RWT (0,45 £ 0,06 cnpamo 0, 32 + 0,03,
p < 0,001).

MaumeHTtuTe ¢ AX ca ¢ no-ronsm JIN obem cnpsmo
kKoHTponHata rpyna: LAVI (ml/m?) (31,86 £ 9,78 cnpsmo
24,96 + 4,89, p < 0,011), pegyumpaH LA-GLS (29,14
+ 3,90 cnpsimo 41,33 + 4,37%, p < 0,0001). Ctatuc-
TUYECKN 3Ha4YMMa pasnvka B pa3MepuTe Ha NsBOTO
npeacbpave He ce peructpupa mexay OBeTe rpynu.
OT npoBeneHus speckle tracking Ha J1IK ce peructpupa
cuUrHudvkaHTHa pasnuka B rnobanHusa CTperH Mex-
4y nauneHtuTe cbe n 6e3 AX: LV-GLS (-15,83 + 3,17
cnpamo -17,57 + 2,83, p < 0,001).

MaunentuTe ¢ AX ce xapaktepuampaT ¢ NO-BUCO-
KM CKOPOCTW Ha KbCHaTa MMKOBa CTOMHOCT Ha MUTparn-
Hus kpbBOTOK (A-nuk: 85,15 + 16,89 cnpsamo 64,57 +
13,76, p < 0,0001). Jluncea curHudmkaHTHa pasnuvka
MO OTHOLLUEHWE Ha paHHaTa MMKOBa CKOPOCT Ha MWUT-
panHus KpbBOTOK M BPEMETO Ha Aeuenepauns mexay
agete rpynu. CboTHoLweHneTo E/e'm e curHmdunkaHT-
HO MO-BMCOKO MNpw rpynaTta ¢ xunepTtoHus (9,84 + 2,85
cnpsamo 7,62 + 1,58, p < 0,006) nopaan no-HanpeaHa-
narta guacTtornHa gucgyHKUus.

Diastolic function of left ventricle

LV mass indexed to the body surface was signifi-
cantly higher in patients with AH compared to the one
in the healthy controls: LVMI, (g/m?), (112.98 + 19.22
vs. 63.45 + 17.3, p < 0.001). A significant difference
was observed in the relative thickness of the ventricu-
lar wall between the two groups: RWT (0.45 £ 0.06 vs.
0.32 £ 0.03, p < 0.001).

Patients with AH had bigger LA volume compared
to the control group: LAVI, (ml/m?2), (31.86 + 9.78 vs.
24.96 £4.89, p <0.011), reduced LA-GLS (29.14 + 3.90
vs. 41.33 £ 4.37%, p < 0.0001). Statistically significant
difference between the dimensions of left atrium were
not registered between the two groups. From the per-
formed Speckle tracking and LV significant difference
was registered in the global strain between patients
with or without AH: LV-GLS (-15.83 £ 3.17 vs. -17.57
2.83, p <0.001).

Patients with AH had the characteristics of higher
measurements of late peak value of the mitral blood
flow (A peak: 85.15 + 16.89 vs. 64.57 + 13.76, p <
0.0001). There was no significant difference regarding
the early peak velocity of mitral blood flow and the time
of deceleration between the two groups. The E/e’'m ra-
tio was significantly higher in the group with hyperten-
sion (9.84 + 2.85 vs. 7.62 + 1.58, p < 0.006), because
of more advanced diastolic dysfunction.
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Kopenauusa mexay nokasaTtenure 3a cbAaoBa
purngHocT n guacTtosnHa yHKUus

OT npoBefeHUs1 KOpenauuoHeH aHanu3 ce ycTa-
HOBM CWMHA MO3WTUBHA Bpb3Ka MeXAy CKOpocTTa Ha
nyncoesaTa BbriHa 3a 24 yaca (PWV24h) n RWT (r =
0,545, p <0,0001) (cpur. 4). 24-4acoBOTO LEHTPANHOTO
CUCTOMHO HansraHe (cSys24h) kopenupa No3UTUBHO C
RWT, kato Bpb3kata mexay Tsx e ymepeHna (r = 0,333,
p = 0,009) (cur. 5). Habntogaea ce crnabo HeratuBHa
Bpb3ka mexgy RWT n LA-RLS (r = -0,221, p = 0,09)
(chur. 6). CvoTHOLWEeHMeTO E/e‘'m kopennpa no3MTMBHO
c LAVI (r=0,309, p=0,016), kaTo Bpb3KkaTa Mexay Tax
e ymepeHa (cur. 7). OT npoBegeHus KopenaumMoHeH
aHanu3 ce onpegeny yMepeHo oTpuuatenHa Bpb3ka
Mexay cboTHoweHneto E/e‘'m n LA-RLS (r = 0,324, p
=0,012) (cpur. 8).
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£= 10,545, p<0,0001

RWT
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®ur. 4. Kopenauumsa mexay cKkopocTTa Ha nyncosata BbiHa u KITX

Fig. 4. Correlation between the velocity of pulse wave and concentric

LV hypertrophy

1000

®dur. 6. Kopenaunsa mexay JIK xuneptpodwusi n pesepBoapHUs
rnobarneH CTperiH Ha NsABO Npeackbpane

Fig. 6. Correlation between LV hypertrophy and reservoir global strain
of left atrium

Correlation between the parameters for
vascular rigidity and diastolic function

Based on the performed correlational analysis, a
strong positive relation was found between the veloc-
ity of pulse wave for 24 hours (PWV24h) and RWT (r
= 0.545, p < 0.0001) (Figure 4). The 24-hour central
systolic pressure (cSys24h) correlated positively with
RWT, while the relation between them was moderate (r
=0.333, p = 0.009) (Fig. 5). A slightly negative relation
between RWT and LA-RLS (r = -0.221, p = 0.09) was
observed (Fig. 6). The E/e’'m ratio correlated positively
with LAVI (r = 0.309, p = 0.016), while the relation be-
tween them was of moderate degree (Fig. 7). Based
on the implemented correlational analysis, moderately
negative relation between E/e’'m ratio and LA-RLS was
determined (r = 0.324, p = 0.012) (Fig. 8).
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®ur. 5. Kopenauus mexagy LeHTpanHoOTO CUCTOMNHO HansraHe 3a 24
yaca u KJ1X

Fig. 5. Correlation between central systolic pressure for 24 hours and
concentric LV hypertrophy
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®dur. 7. Kopenauust mexagy E/exm u uHpgekcupaHus obem Ha nsiBo
npeacbpane

Fig. 7. Correlation between E/e’'m ratio and indexed volume of left
atrium
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MHoxecTBeH perpecuoHeH finHeeH aHanu3

OT MHOXeCTBEHUS PErpecrMoHeH aHanu3 3a onpe-
OensiHe Ha getepmmnHaHTuTe Ha LA-RLS n RWT ce yc-
TaHOBUXa CnegHUTe pesynTaTu:

1. HesaBucumn npeguktopu Ha LA-GLS ca
PWV24h (R =0,459, B =-4,59, p <0,0001) n E/e‘'m (R
=0,535, B =-291, p =0,017).

2. HesaBucum npepmuktop 3a RWT e PWV24h (R =
0,488, B = 238, p <0,0001), E/e'm (R=0,5610, B = 263,
p = 0,022) n ueHTpanHOTO OMACTONHO HansaraHe 3a 24
yaca (cDia24h) (R = 0,610, B = 256, p = 0,019).

OBCBHXAAHE

B HacTosLWOTO NpoyyYBaHe CTUrHaxXMe [0 ClegHUTe
Ba)KHW 3aKIIOYEHNS:

1. Oetannnata ExoKI™ oueHka, BKIl. 1 MexaHuKaTa,
OTpuBaT paHHaTa TapreTHa opraHHa yepeaa (TOY).

2. LleHTpanHoTO CUCTOMHO HarnsraHe urpae OCHOBHa
porns B npoMeHuTe no octa aoptHo JIK-JIM kynnupaHe

Hactodwoto npoyyBaHe w3cnegsa  B3auMO-
OENCTBMETO Mexady napameTrpuTe 3a CbAoBa purng-
HOCT 1 Bpb3KkaTa umM ¢ JIK pemogenupaHe npu naumeHTn
¢ AX 6e3 gonbnHutenHu gakrtopu 3a MBC. BkntoyeHa
€ KOHTPOSHa rpyna naumeHTn, KoMTO ca agantupaHu
no Bb3pacT, non u UTM. MNpuuenHata rpyna nauneHTu
€ CbC CTOMHOCTW Ha apTepuanHo Hansrade nog 140/90
mm Hg, ako JOoCKOpo ce cyuTalle 3a JoOpe KOHTpO-
nupaHa XMnepToHusi, HOBUTE pbkoBoacTBa 3a AX on-
poBepraBaT Tasu Te3da. OTKpuBa ce CUrHUUKAHTHA
Bpb3ka mexay JIK maca ¢ cSys24h n PWV24h. 3a pas-
NKa OT Te3n pesynTaTn He Ce OTKPMBA CUrHUAUKAHT-
HO 3HaYMMa pasnuKa Mexay ayrMmeHTauMOHHUSA MHOEKC
n JIK maca. ToBa npeanonara, 4e cSys24h n PWV24h
pa3KpvBaT CbAOBM aHOManuu u Kkopenupart no-gobpe
C edpeKTa Ha XUMepToHWsITa BbPXY NMPULENHUTE opra-
HW, OOPW 1 crieq HopmanusvMpaHe Ha CTOMHOCTUTE Ha
apTepuanHoTo HansiraHe. NauneHTUTe C XMNEPTOHUS

®ur. 8. Kopenauusa mexay E/exm n pesepoapHusi rnobaneH
CTPeNnH Ha NsBO Npeacbpane

Fig. 8. Correlation between E/e‘'m ratio and reservoir global
strain of left atrium

Multiple regression linear analysis

Based on the multiple regression analysis for find-
ing the determinants of LA-RLS and RWT, the following
results were established:

Independent predictors of LA-GLS were PWV24h
(R=0.459, B =-4.59, p<0.0001) and E/ em: (R =
0.535, B =-291, p = 0.017).

Independent predictors of RWT were PWV24h (R
=0.488, B = 238, p < 0.0001), E/e'm (R =0.5610, B =
263, p = 0.022), and central diastolic pressure for 24
hours (cDia24h) (R =0.610, B = 256, p = 0.019).

DiscussION

In the present study, we have reached the following
important conclusions:

1. Detailed EchoCG assessment, including me-
chanics, reveals early TOD.

2. Central systolic pressure plays a major role in
changes along the aortic — LV-LA-coupling.

The current study investigated the interaction be-
tween parameters of vascular stiffness and their rela-
tionship with LV remodeling in patients with AH with no
additional factors for ischemic heart disease (IHD). A
control group of patients was included, who were adapt-
ed by age, sex, and BMI. A control group of patients
was included, who were adjusted for age, sex and BMI.
The target group of patients had blood pressure values
below 140/90 mm Hag, if until recently it was considered
as well-controlled hypertension, the new guidelines for
arterial hypertension refute this thesis. A significant re-
lationship was found between LV mass with cSys24h
and PWV24h. In contrast to these results, no signifi-
cant difference was found between the augmentation
index and LV mass. This suggests that cSys24h and
PWV24h detect vascular abnormalities and correlate
better with the effect of hypertension on target organs,
even after normalization of blood pressure values. Pa-
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Ca Ha aHTuMxunepTeH3uBHa Tepanus, kato 49% ca Ha
kombuHupaHa tepanusi ¢ ACE/ARB v kanunes aHTtaro-
HucT, 48% — ¢ moHoTepanusa ¢ ACE/ARB u ¢ kanuues
aHTaroHucT (35% — ACE/AT Ttepanus; 13% — kanumes
aHTaroHucT) u 4% ca Ha 6eTa-6rnokep n BbNPEKK Npo-
BeXJaHaTta Tepanusi He JOCTUraT TapreTHU CTOMHOCTU
Ha apTepuanHoTO HansraHe.

B cvoTtBeTCTBME C OpyrM NpOyYBaHUsi MOIyvyeHuTe
OaHHW OEMOHCTpUpAT curHa Bpb3ka Mexay cSys24h u
PWV24h ¢ RWT [11, 18, 27]. lNoagkpensi ce TBbpaeHue-
TO, Y€ MOBULLEHUSIT aOpTEH MMMeOaHC OKasBa MpPsKo
Bb3JENCTBNE BbpXy KamepHaTa CTeHa, KaTo BOAM [0
KoHUeHTpryHO JIK pemogenupaHe 1 oo noBuvLLIaBaHe Ha
OoTHocuTenHata agebenvHa Ha kamepHara cteHa. lNpoabn-
XXWUTEMHOTO BTBbPASBAHE Ha enacTuyHUTE KanauuteTms-
HW CbAOBE BOAM A0 MOBULLABAHE Ha CrieqHaToBapBaHe-
70 Ha J1K, 3awoT0 oTpaseHaTa BbfHa Ce BpbLUa No-paHo
no Bpeme Ha cuctona u soam o JIK xuneprtpodms.

MMpe3 nocnegHWTe roguHM ca NPOBEAEHU oMM
Opow Npoy4BaHus, n3crnegpally Bpb3kata Ha napame-
TpuTe 3a cbaoBa purngHocTt u JIK pemogenunpane [5,
10, 28]. B HaweTo n3cneasaHe, nogobHo Ha pesyntaTtu
OT ApYrX NpPoy4YBaHus, cboBaTa pUrngHocCT, U3MepeHa
ypes3 napametpute cSys24h n PWV24h, e curHndu-
KaHTHO no-BMcoka npu naumeHTute ¢ AX CcbC CpaBHs-
BaHaTa rpyna, HesaBMc/MMO OT JobpuTe CTOMHOCTM Ha
apTepuanHoTo HandraHe.

Cbposata purmaHocT kopenupa c JIK guactonHa
dyHkuma [20]. Mpu nauymeHTnte ¢ AX ce Habnioga-
BaT MO-BMCOKM CTOMHOCTM Ha CKOPOCTUTE Ha KbCHaTa
NMUKOBA CTOMHOCT Ha MUTPanHus KpbBOTOK — A-MKK, U
CUTHU(PUKAHTHO MO-BMCOKO CbOTHOWeHne E/e‘m. He
ce peructpupart pasfnuku B paHHaTa NMMKoBa CKOPOCT
Ha MUTpanHusa KpbBOTOK (E-NKK) n BpeMeTo Ha geue-
nepauus mexagy nBete rpynu. Tesu pesyntatm morat
Oa obsicHAT, Ye npu nauyneHTuTe ¢ AX nma no-BUCOKK
HanaraHna B JIIN n ye BepoATHO Npu naumeHTn ¢ AX
nosuwweHoTo JII HangraHe e NpeaLwecTBEHVK npeauy
JIK gnactonHa gucdyHkumusa. Tesu pesyntatv Moxe
Aa ce obsCHAT 1 ¢ gemorpadckMTe pasnukm Ha Us-
cnepBaHarta nonynaumMs U mankus 6pon naumeHTwu.
M3cnegBaHata KoxopTa € Ha cpegHa Bb3pacT, 6es
nsseeHa TOY u gakTopu KaTo THOTHOHOMYLUEHE, KOH-
cymauus Ha ankoxor, uandecka akTUBHOCT He ca
B3€TW NOA, BHUMaHWeE.

MogobHo Ha uacnepBaHe Ha El Aouar u kon., B
HalleTo MNpoOyyYBaHe Ce perncTpypa CuUrHudmkaHtHa
pasnuvka B obema Ha nsiBo npeacbpaune, 6e3 curHudum-
KaHTHO 3HayMMa pasnuka B pasmepa Ha J1I1 [9]. Pesyn-
TaTUTe ACHO MoKasBaT AoKasaTerictBa 3a CTPYKTYPHU
1 yHKunoHanHn Hapywenusa B JI1, He3aBucumo ot
CTeneHTa Ha AMacTonHa AUCAYHKUUA NpU NauneHTuTe
¢ AX. lNoBuLLeHaTa CTOMHOCT Ha CbOTHOLLEHNe E/e‘'m e
OCHOBEH npeaukTop 3a HamaneHusa LA-RLS B rpynata
¢ AX. 3aBuLLEHNTE CTOMHOCTK Ha OTPA3EHUTE BbITHU U

tients with hypertension are on antihypertensive ther-
apy with 49% — combined therapy with ACE/ARB and
calcium antagonist, 48% with monotherapy with ACE/
ARB and calcium antagonist (35% — ACE/AT therapy;
13% — calcium antagonist) and 4% beta-blocker and
despite the therapy, they do not reach target blood
pressure values.

In conformity with other studies, the obtained data
demonstrated a strong relation between cSys24h and
PWV24h, and RWT [11, 18, 27]. They supported the
statement that the increased aortic impedance caused
direct influence on the ventricular wall, which resulted
in concentric LV remodeling and increase of the rela-
tive thickness of ventricular wall. The prolonged thick-
ening of the elastic capacitive blood vessels resulted in
increase of the afterload of LV, because the reflected
wave returned more early during systole and led to LV
hypertrophy.

A number of studies were implemented during the
last few years, which investigated the relation of the
parameters for vascular rigidity and LV remodeling [5,
10, 28]. In our study — similarly to the results from oth-
er studies — the vascular rigidity, measured by means
of the parameters cSys24h and PWV24h, was signifi-
cantly higher in patients with AH, than in the compared
group, regardless of the normal measurements of
blood pressure.

The vascular rigidity correlated with the LV diastolic
function [20]. In patients with AH were observed higher
values of the velocities of the late peak value of mitral
blood flow — A peak, and significantly higher E/e’m ratio.
No differences in the early peak velocity of mitral blood
flow (E peak), and the time of deceleration between the
two groups, were registered. These results may explain
that in patients with AH there were higher pressures in
LA, and that probably in patients with AH with good me-
dicinal control, the increased LA pressure was a precur-
sor before LV diastolic dysfunction. These results may
be explained also with the demographic differences of
the investigated population and the small number of
patients. The investigated group of patients was middle
age, with well-controlled hypertension and onset of the
condition of up to 5 years ago, with no manifested tar-
get-organ damage, and with no allowing for factors as
smoking, alcohol consumption, and physical activity.

Like the study of El Aouar LM et al., in our inves-
tigation significant difference was registered in the
volume of left atrium, and with no statistically signifi-
cant difference in the size of LA [9]. The results clear-
ly demonstrated evidence for structural and functional
disturbances in the LA, regardless of the degree of dia-
stolic dysfunction in patients with arterial hypertension.
The increased value of E/e’'m ratio was a main predic-
tor for reduced LA-RLS in the group with AH. The el-
evated values of the reflected waves, and their effect
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edeKkTbT UM BbpXy CboBaTa CTeHa AoBexaaT 40 KOM-
npomMeTupaHe Ha ctperiHa Ha J11. ToBa HMBO Ha NOBU-
wasaHe Ha JINM HandraHe Moxe Aa ocTaHe CyOKNMHUY-
HO HeaudepeHLUMpPaHO OT KOHBEHLMOHANMHUTE gonnep
exokapguorpadckm TEXHUKW, HO KIMHWYHO 3acsra J1I
CTpyKTypa u coyHkums. 3a otbensizBaHe e, ye E/A Hama
CUrHudvKkaHTHa pasnuka B ABeTe rpynu.

Kakto Beue Oelle cnomeHaTo, KoHUeHTpuyHaTa JIK
XunepTpousa He e eguHcTBeHnsaT mogen Ha JIK reo-
meTpus npu nauneHtn ¢ AX. Cnopeg C. Cuspidi n kon.
[6] exkcueHTpuyHa JIK xuneptpodms (JIKX) e no-yecto
cpeLlanns mogen Ha JIK reomeTpust OT KOHLEHTpU4HaTa
xvnepTpodums. Tean pesdyntatu ce Gasmpar Ha npoyud-
BaHWU4, BKMOYBALLM NALMEHTU C XMNEPTOHWS, C PUCKOBU
dakTopu 3a VIBC. lMNpn HawwnTe nauneHTn npeobnagasa
KITX, kaTo pasnukata Moxe Aa ce 065cHU cbe: 1) pasnu-
ynsaTa B U3cneaBaHuTe rpynu; 2) Manbk 6pon naumeHTy;
3) pasnnyeH av3anH Ha nscnegsaHe. NocnegHute fo-
Knagw nogckasear, Ye npexoabT oT KJTX kbM gunatauusa
N CUCTONHA ANCAYHKLUS HE € YecTa HaxodKa npv naum-
€HTUTe, 0cobeHo npu Te3n 6e3 HannyHa kopoHapHa 6o-
necT Ha cbpueTo. Hanpumep aHanma Ha 1024 nauneHTn
¢ KINX n 3anasena ®U nokasea, 4e camo 13% oT1 nauu-
€HTUTe Nporpecupar 40 CMCTOnHa AMcdyHKUMA 3a ne-
pvog Ha npocneasasaHe ot 3 roguHu [16]. B gpyr aHanua
20% ot 220 nauuweHTn ¢ KJIX passusat JIK cuctonHa
ancdyHKUMS, 3a nepvog Ha npocnegssaHe 7,5 roamHu,
KaTo OT Te3un naumeHTn 29% ca npexmBeny MMoKkapaeH
nHcapkt [13]. JanHm ot Framigham Heart Study pas-
KpMBaT, Y€ PUCKBLT OT pa3BUTME Ha CbpaeyHa HegocTa-
THYHOCT Bapupa crnopep reomeTpnyHua mogen Ha JIK ¢
€KCLEHTPUYHA UITN KOHLEHTPUYHA XnnepTpoduns, npea-
pasnonaraiia kbM cbpgeyvHa HegocTtaTbyHocT (CH) cbe
n 6e3 3anaseHa ®U cnep cpegHo npocreasiBaHe Ha na-
uneHTuTe ot 21 roguHu [22]. B HaweTo nacnegsaHe npu
NpocneasBaHeToO Ha NauVeHTUTe B rpynarta — U3Xo4HO
ce peructpupat 87% ¢ KoHueHTpuyHa 1 13% C ekcueH-
TpuyHa J1X (cpur. 9), koeTo npegnonara, Ye BCUYKU XU-
nepToHMumn morat ga passuat CH c pegyumpaHa U,
6e3 ga passusaT KJIX. [Opyrn pesyntatu nocoysart, 4e
KINX e no-cebp3aHa cbe CH cbe 3anaseHa ®U. Mporpe-
cugaTa Ha KoHueHTpudHoTto JIK pemopenupaHe cneasa
Pa3nNMyHM MbTULLA Copen MauneHTUTE C XMNEepPTOHUS
(cour. 9).

JIK xunepTtpodus ce onpeagens KaTo He3aBUCUM
pUCKOB (hakTop 3a CbpaeYHO-CbAOBa 3ab0NAEMOCT U
CMBPTHOCT. AHanu3 Ha 20 NPOCNEKTUBHN NPOY4YBaHUS
nokassa, 4Ye naumeHTute ¢ JIKX umat 2,3 nbTn no-eu-
COK puCK OT 3abonsiemMocT 1 2,5 MbTU NO-BUCOK PUCK OT
cMmbpTHOCT [8]. Pesyntatute ot MAVI study nokassar,
Yye yBenudeHueto Ha JIK maca ¢ 39 g/m? ysenuyaBa
puycka OT HexenaHo cbbutne ¢ 40%. [24]. Bvnpekn
Te3n OaHHU CBMAETENCTBaT, Ye perpecuaTta Ha JIKX
nogobpsiBa AbNrocpoYHaTa NPorHo3a Ha nauueHTuTe.
MeTtaaHanus, skntousaw, 1064 xvnepToHMUM, OEMOH-

on the vascular wall, resulted in compromising of the
strain of LA. That level of increase of LA pressure may
remain subclinically non-differentiated by the conven-
tional Jonnep echocardiographic techniques, but it af-
fected clinically the structure and function of LA. Itis to
be noted that E/A had no significant difference between
the two groups.

As it was mentioned above, the concentric LV hy-
pertrophy was not the only model of LV geometry in
patients with AH. According to Cuspidi C. et al. [6],
the eccentric LV hypertrophy was a more frequently
met model of LV geometry than the concentric hy-
pertrophy. These results were based on studies that
included subjects with hypertension, with risk factors
for IHD. In our patients predominated CLVH, while
the difference could be explained with: 1. The differ-
ences in the studied groups; 2. The small number
of patients; 3. The different design of study. The re-
cent reports suggested that the transition from CLVH
to dilatation and systolic dysfunction was not a fre-
quent finding in patients, especially in those without
presence of coronary heart disease. For example,
analysis of 1 024 patients with CLVH, and preserved
ejection fraction (EF), demonstrated that only 13% of
patients progressed to systolic dysfunction in a period
of follow-up of 3 years [16]. In another analysis, 20%
of 220 patients with CLVH developed LV systolic dys-
function in a monitoring period of 7.5 years, while 29%
of these patients had undergone myocardial infarction
[13]. Data from Framigham Heart Study disclosed
that the risk of development of HF varied according
to the geometrical model of LV with eccentric or con-
centric hypertrophy, predisposing to HF with/without
preserved EF after average monitoring of patients of
21 years [22]. In our study upon monitoring of patients
in the group — 87% were registered with concentric left
ventricular hypertrophy at an initial moment, and 13%
had eccentric LVH (Fig. 9), which suggested that all
subjects with hypertension may develop HF with re-
duced EF, without developing of concentric LVH. Oth-
er results indicated that CLVH was more related to HF
with preserved EF. The progression of concentric LV
remodeling followed different ways according to the
patients with hypertension (Figura 9).

LV hypertrophy was determined as an independent
risk factor for cardiovascular morbidity and mortality.
Analysis of 20 prospective studies indicated that pa-
tients with LV hypertrophy had 2.3 times higher risk of
morbidity and 2.5 higher risk of mortality [8]. The results
of MAVI study demonstrated that the increase of LV
mass with 39 g/m? raised the risk of an adverse event
with 40% [24]. Despite these results, the regression of
LV hypertrophy improved the long-term prognosis of
patients. A meta-analysis, which included 1 064 sub-
jects with hypertension, demonstrated that the regres-
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25%
HopMarHa
reomeTpusi

66,7%

KOHUEHTpU4Ha

xuneprodma €KCLleHTPHU4Ha

xuneptpodus

cTpupa, Ye perpecusata Ha JIK xuneptpocums e cBbp-
3aHa ¢ 59% peadykumsa Ha pucka OT CbpAEeYHO-CbOO0B
MHUMAOEHT, B cpaBHeHMe ¢ nepcuctumpaya JIKX [23].

3AKNIOYEHUE

JIK xuneptpodus e HeszaBuCUM NpeaukTop 3a
CbpAeYHO-CbA0BU WHUMAEHTU. Bucokute Hansdra-
Hua Ha JIK nbnHeHe BnunaaT sbpxy J1IN pemogenu-
paHe n dyHKUMA npu nauymeHtn ¢ AX Ha cpefgHa
Bb3pacT. Bbnpekn ToBa ronsam OGpon npoyyBaHus
ca npoBefeHn Npu naumeHTn ¢ MHOXECTBO PUCKOBU
dakTopu Kato AnabeT, aopTHa CTeHo3a, 06e3unTerT.
HeobxogmMmu ca OONBbIHUTENHM NPOYYBaHus, 3a ga
Cce M35ICHM Bpb3KaTa MeXay apTtepuanHarta purma-
HocT 1 JIK cTpykTypa M (PyHKUMA Npu naymeHTu ¢
apTepvanHa XxuneptoHusi, 6e3 CcbpaeqYHO-CbLOBU
pUCKOBW hakTopH.

He e deknapupaH KoH¢hnukm Ha uHmepecu
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