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ABSTRACT

Has been carried out the investigation of structural-functional condition of left ventricular during Dilatative Cardiomyopathy at
early and progressive stages of disease. The present study demonstrate that left ventricular systolic function is correlated with
severe impairment of dilated cardiomyopathy, according to the clinical stage. Left ventricular diastolic filling abnormalities are
found, reflecting abnormal relaxation in early dilated cardiomyopathy. Our results indicate that progressive impairment of left
ventricular systolic function is reciprocally related to the development of diastolic filling abnormalities. Structural changes of left
ventricle appeared to be the determinant in its functional transformation, that is, in remodeling of left ventricle.
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death and disability, and concepts and

understanding of the disorder continue to evolve
[1].Cardiac structure has long been recognized to be the
primary determinant of HF, and the cardiac weight of
500g or the Left Ventricular (LV) weight of 200g were
suggested as "critical" for the natural history of the
disease [2]. Progressive left ventricular enlargement,
distortion and hypertrophy over time (i.e. remodeling)
have been shown to be directly related to future
deterioration in ventricular performance and a less
favorable clinical course in these patients [3]. Whereas
each of these various components of the remodeling
process may contribute importantly to the overall
development and progression of HF, it is extremely
unlikely that any single aspect of the remodeling process
itself will satisfactorily explain the progressive cardiac
decompensation that occurs as HF advances. A
combinatorial functional-structural approach seems to be
the next step in the understanding and explanation of HF

[4].

I I eart Failure (HF) continues to be a major source of

Goals of Study: The evaluation of structural-functional
condition of LV in patients affected with chronic cardiac
failure on the background of early and progressive
stages of Dilatative CardioMyopathy (DCM).

MATERIALS AND METHODS

In the study have been involved 112 patients with DCM,
among them: males - 92 (82%), females - 20 (18%); of
average age 51,94%16,62; with idiopathic DCM 50
(45%) and with ischemic DCM 62 (55%). HF
corresponded to D-stage of classification of American
Association of  Cardiologists/American  Board  of
Cardiologists (2001), i.e. structural cardiopathy  with
clinical manifestation of HF. Patients with DCM have been
divided in 2 groups: | group- patients with early stage
of DCM without clinical manifestation, with Ejection
Fraction (EF%) of LV more than 40 %, Il group - the
patients with progressive stage of DCM and clinical
symptoms at HF, with EF of LV less than 40 %. The
Diagnose of DCM is made by WHO/ISFC (1996) criteria.
In the study have not been involved: the oncological
patients, the patients with liver, kidney, thyroid gland and
lung diseases, as well as the patients consuming more than
60gr alcohol every day. Control group consisted of 20
practically healthy persons.

By the apparatus Vid med-CM700 (Sonotron*, Norvegen)
the routine Echocardiography has been performed. In a

two-dimensional regime have been defined the End-
Diastolic (EDV) and End-Systolic (ESV) volumes of LV (ml),
Index of End-Diastolic (IEDV) and End-Systolic (IESV)
volume of LV (ml/m32), EF LV (%), Index of LV Myocardium
Mass (IMM, g/m?). The End-Diastolic (EDS) and End-
Systolic (ESS) sizes of LV (mm), the Interventricular
Septum Thickness (IST, mm) and Relative Thrickness of
Posterior Wall (RTPW) of LV were measured in M-regime.
RTPW of LV was measured by the formula:
RTPW=2xTPW /EDS.

The systolic Myocardial Stress (MS, din/cm?2) calculation
has been performed by the formula:
MS=TAXESS/4xTPWx(1+TPW/ESS), where TA - is the
systolic TA. We had also determined the indexes
connecting the systolic function and geometry of LV:
MS/IESV, EF/MS.

Diastolic features of LV were studied using trasmitral
diastolic flow. Have been evaluated maximal speed of
transmitral diastolic flow at early filling of LV (E), max.
speed of transmitral diastolic flow at late filling of LV (A)
and correlation of max speeds of flow during early and
late filling of LV (E/A).

Statistical elaboration of obtained results has been
carried out by using the packet applied program
"Statistica" - 5.0. for Windows. All the data have been
presented as a (average) * s (standard deviation). The
reliability of difference between the obtained data has
been evaluated by using t- Student statistics. The
difference p<0,05 has been considered as a statistically
confidence value. The parallel correlative analysis was
also conducted (Person coefficient of correlation; If t=t,,
then the hypothesis Ho is turned down and the correlation
between the parameters is considered as a confidence).

RESULTS AND DISCUSSION

The reliable changes of indexes have been observed in
both groups comparing with the control group (Tab.1). The
obtained data indicate to the obvious increase volumes of
LV and significant decrease of EF in |l group patients
(EDVLV - 200,6%63,32, ESVLV - 114,4%£53,52, EF -
27,8417,47) comparing with those | group patients
(EDVLV - 154%41,47, P<0,01**; ESVLV - 74,42+23,99,
P<0,001%**; EF - 49,8914,77, P<0,001***),

The above-mentioned data showed that the decrease of
EF of LV at DCM first of all is attributed by changing LV
geometry. During the continuous reduction of Relative

137



2004 July/September, Volume4, Issue3

Thickness of Posterior Wall of LV (from 0,38%0,09 to
0,33%0,07, P<0,01%*%*), the significant increase of volumes
has been observed. In parallel with significant increase of
MS (from 149,117,34 to 173,714,64, P<0,001***) the
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progress in disturbance of geometrical indexes of LV
remodeling (dilatation of heart cavity and myocardium
mass enhancement) is revealed, which is considered as the
process progressing factor.

Haemodynamic indexes Control group 1 Group 1I Group
(n=20) (n=19) (n=93)
EDV LV, ml 129,5+5,15 154+41,47° 200,6+63,32%%*
ESVLV, ml 55,3+4,02 74,424+23,99° 114,4+53,52°%
IEDV LV, ml/m? 73,6+4,4 79,324+20,05° 105,2+31,83%%*
IESV LV, ml/m? 31,4+2,5 39,21£12,03° 59,69+27,7°%
RTPW 0,4140,06 0,38+0,09 0,33+0,07°*
EF (%) 62,2+3,9 49,89+4,77° 27,84+7,47°%
IMM LV, ¢/ m* 118+9,4 142,1+£29,47° 172,6+43,44°*
MS, din/em? 99,6+18,84 149,1+7,34° 173,7+4,64°*
MS/IESV 7,2+1,93 4,32+0,43° 3,61+0,2°%
EF/MS 0,44+0,04 0,35+0,02° 0,17+0,01°*
Doppler echocardiographic Data
E, cm/s 80+5 66+14° 80+24*
A, cm/s 65+4 79+£19° 60+22*
E/A 1,29+0,07 0,8+0,4° 1,5+0,7*

Note: ° - The confidence in comparison with the data of control group (P<0,05°—confidence of low degree, P<0,01°- confidence of moderate degree,
P<0,01°°- high confidence).

* -The confidence of differences between the groups data (P<0,05* - confidence of low degree), P<0,01**- the confidence of average degree,
P<0,01***- high confidence)

Tab.1 Structural-functional index of LV in Patients with DCM.

1 group 11 group
(n=19) (n=93)
IESV EF IMM IESV EF IMM
IEDV 0,63*** -0,17 0,68%*** 0,89 #** -0,45% 0,68 ***
IESV 0,07 0,44* -0,43* 0,59%*
EF -0,24 -0,25

Note: * - P=0,008, ** - P=0,006,*** - P=0,002,**** - P=0,001
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Tab.2 Correlative data of haemodynamic parameters of LV.

IEDV LV IESV LV EF
E/A 0,34 0,58* P=0,008 -0,59%* P=0,006
Note: * - P=0,008, ** - P=0,006

Tab.3 Correlation between E/A and haemodinamic parameters of LV.
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The EF/MC value, reflecting the equality of LV systolic
function, has been decreasing in accordance with
progressing of HF (0,35+£0,02 in | group at 0,17%0,01 in
Il group, P<0,001***). The correlation MC/IESV,
reflecting participation of LV cavity dilatation in
compensation of myocardium loading, was also
significantly decreased (4,32£0,43 in | group at
3,61%£0,2 in Il group, P<0,001***) in accordance with
progress of LV systolic dysfunction.

During the study of obtained parameters of LV diastolic
function has been revealed - the decrease of ratio E/A
(0,8+0,4, P<0,001999) in patients with EF>40% and
increase of E/A ratio (1,5£0,7, P>0,05) in patients with
EF<40% comparing with those of analogical data in
control group. The intergroup differences were also
confidence (P<0,001***), At early stage of DCM have
been observed the disturbance of myocardium relaxation.
During the disease progress was observed the significant
engagement of filling speed (from 66t14 to 80%24,
P<0,001***) in the early diastole (E) and the decrease
(from 79£19 to 60£22, P<0,001***) in late diastole
(A); witch means that, transmitral flow takes a pseudo
normal form (Il type of diastolic dysfunction of LV
develops).

The Analysis of data given in Tab.2 shows direct and high
quality correlation between indexed volumes of LV and
IMM and negative correlation between indexed volumes
of LV and EF. In addition the direct significant correlation
between the above-mentioned changes and progress of
disease have been revealed. Have been also observed
(Table #3) the close correlation between E/A and the
following structural-functional indexes of LV: [EDV LV
(r=0,34 ), IESV LV (r=0,58, P=0,008), EF (r=-0,59,
P=0,006).
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Analyzing the obtained results as a whole (Tab.1, 2, 3), it
was clear that the reduction of systolic feature of
myocardium leads to the enhancement of dilatation role
of LV cavity in compensation of pumping function of heart
at continuous reduction of Relative Thickness of Posterior
Wall LV. All these indicate the heart remodeling
progress in accordance with the type of eccentric
hypertrophy of LV (Il type of LV remodeling).

The obtained data certify that the disturbance of systolic
and diastolic functions of LV are correlated. Worsening of
LV diastolic function is accompanied with increase of
intarventrivular end-diastolic pressure, that leads to the
extension (widening) of LV cavity and decrease of EF. EF
reduction indicates the unfull ejection of blood from the
ventricular cavity and is associated with increase of end-
systolic volume of LV. As a result possibility to contain the
new blood flow is reduced, that in its side demands the
increased atrial work (5,6). All the above-mentioned
leads to the LV diastolic dysfunction progress. So,
between the progresses of LV systolic dysfunction and
rising of LV diastolic dysfunction there exists reason-result
correlation.

CONCLUSIONS

The present study demonstrate that left ventricular systolic
function is correlated with severe impairment of dilated
cardiomyopathy, according to the clinical stage. Left
ventricular diastolic filling abnormalities are found,
reflecting abnormal relaxation in early dilated
cardiomyopathy. The combinatorial approach to the
syndrome that incorporates antiremodeling strategies
along with existing heart failure strategies could
repression of heart failure is assessed and may also open
up new opportunities for unique pharmacological
intervention.
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PemoaenupoBaHue J1eBOI0 eIy 104KA NPU JWIATAHNOHHOW KAPAUOMHUONATHH:
reMoJAMHAMHUYeCKHe MapaMeTpbl 1 YHKIMOHAJIbHOE COCTOSIHUE

Hamo Kamamaoze, Manana Kuxuaose

Kagenpa BHyTpeHHe# MenunuHbl JieueOHOTO dakynbTera, TOMIMCCKUI roCcyAapCTBEHHBIN MEANIIMHCKUA YHUBEPCHUTET,
I'pysus

PE3IOME

[MpoBegeHo wccnegoBaHWe  CTPYKTYPHO-DYHKUMOHANbHOTO COCTOsiHMA  nesoro  xenygodka (JXK) npu  gnnaTtaumoHHowm
Kapavomuonatuv. BeisBneHa KoppensuMoHHas CBsidb Mexay cuctonuyeckon dyHkumen JDK n nporpeccmpoBaHmemM 3abonesaHus.
IvnacTtonuueckaa aucdyHkuma JDK npeactaBneHa HapylleHMEM penakcauuMn Ha paHHem 3Tane W nceBAoHopmanusauven
TPaHCMUTPAanbLHOro NOTOKa Ha nporpeccupyioLlen ctagumn 3abonesanus. Cuctonmyeckas gucdyHkumsa JIXK aByxcTopoHHe cBsidaHa
C HapylleHMeM [UacTONMMYEeCcKoro HamosfiHeHust xenyfaoyka. CTPYKTypHble W3MEHeHVUs MpPeALecTBYOT  (YHKLMOHANbHOMY
pemogenuposaHuto JIK.

KnoueBsle cyioBa: OuIaTalMOHHAS KAapAMOMMOINATHS, CEepIeyHas HeJOCTATOYHOCTE, QYHKIMS JIEBOI'O
KeJIymouKa, PEeMOIEeJMPOBAHME JIEBOI'O XEeJIyLOduKa, QpakLus BEOpOca JIEBOI'O XeJIyHOuKa
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