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+HPRGL\DOL]LQ VRO YHQWULN�O IRQNVL\RQODUÕ �]HULQH RODQ HWNLOHULQL HNRNDUGL\RJUDIL LOH QRQLQYD]LY RODUDN

LQFHOHPHN LoLQ ��¶L HUNHN� �¶VÕ NDGÕQ WRSODP �� WDQH NURQLN E|EUHN KDVWDVÕ oDOÕúÕOGÕ� 'L\DVWROLN IRQNVL\RQ

SDUDPHWUHOHULQGHQ 3LN ( YHORVLWH �3(9�� 3LN $ YHORVLWH �3$9�� 3(9�3$9� ( GHVHOHUDV\RQ ]DPDQÕ �('7� YH

ø]RYRO�PLN UHODNVDV\RQ ]DPDQÕ �ø957� GL\DOL] |QFHVL YH VRQUDVÕ VÕUDVÕ\OD ���±31, 83±31cm/sn, p<0.001),
(65±20, 59±15cm/sn, p<0.009), (1.11±0.3,1.41±0.39, p<0.01), (158±39,148±38ms, p<0.004), (110±28,
94±31ms, p<0.005)  bulundu. Sistolik  fonksiyon parametrelerinden Ejeksiyon Fraksiyonu (EF), Kardiyak
GHEL �&2�� .DUGL\DN LQGHNV �&,�� )UDNVL\RQHO NÕVDOPD �)6�� 6WURN YRO�P �69�� 6WURN YRO�P LQGHNVL�69ø��

(QG�GL\DVWROLN YRO�P �('9�� (QG�VLVWROLN YRO�P�(69� LVH GL\DOL] |QFHVL YH VRQUDVÕ VÕUDVÕ\OD� ���±8, 53±9%,
p>0.05), (4.9±2.6, 4.6±1.2 L/dk, p>0.05), (3±1.3, 3.2±1 L/dk/m2, p>0.05), (31±12, 32±12, p>0.05), (56±30,
57±14ml, p>0.05),  (36±15, 39±11ml/m2, p>0.05 ), (111±36, 102±34ml, p<0.02), (45±14, 43±13ml, p<0.07)
RODUDN EXOXQGX� 6RQXo RODUDN KHPRGL\DOL]LQ GL\DVWROLN IRQNVL\RQODUÕ L\LOHúWLUGL÷L� VLVWROLN IRQNVL\RQODUÕ LVH

('9 KDULo LVWDWLNVHO RODUDN HWNLOHPHGL÷L EXOXQGX� >7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ����������������@

Anahtar Kelimeler: Hemodiyaliz, ekokardiyografi, sol ventrikül fonksiyonu.

Echocardiographic noninvasive evaluation of the effect of hemodialysis on left ventricle
function in patients with chronic renal failure

To evaluate the effect of hemodialysis on left ventricle function in patients with chronic renal failure, it
was studied total 17 patients (11 male and 6 female). From diastolic function parameters peak E wave
velocity (PEV), Peak A velocity (PAV), PEV/PAV, E deceleration time (mS) (EDT), and isovolumic
relaxation time (IVRT), were found before and after hemodialysis as (72±31, 83±31cm/sec., p<0.001),
(65±20, 59±15cm/sec, p<0.009), (1.11±0.3, 1.41±0.39, p<0.01), (158±39,148±38m, p<0.004), (110±28,
94±31mS, p<0.005), respectively. From systolic function  parameters  Ejection fraction (EF), Cardiac output
(CO), Cardiac index (CI),  Fractional  shortening  (FS), Stroke volume (SV), Stroke volume index (SVI),
End-diastolic volume (EDV), and End-systolic volume (ESV) were found before and after as (56±8,53±9%,
p>0.05), (4.9±2.6 lt/min, 4.6±1.2 lt/min, p>0.05), (3±1.3 lt/min, 3.2±1 lt/min, p>0.05), (31±12, 32±12
p>0.05), (56±30ml, 57±14ml, p>0.05), (36±1, 39±11ml/m2, p>0.05), (111±36, 102±34ml, p<0.02), (45±14,
43±13ml, p<0.07) respectively. It was concluded that hemodialysis is ineffected on left ventricle systolic
function (except EDV) and improved diastolic function. [Journal of Turgut Özal Medical Center
1996;3(2):97-100]
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7HUPLQDO G|QHP E|EUHN \HWPH]OL÷L �7'%<�
olan hastalarda ölümün major sebebi kardiyak
KDVWDOÕNODUGÕU YH NDUGL\RYDVN�OHU PRUWDOLWH JHQHO
popülasyona göre bu hastalarda daha yüksektir
(1,2).

<DSÕODQ oDOÕúPDODUGD GL\DOL] KDVWDODUÕQÕQ ���
NDGDUÕQGD DQRUPDO HNRNDUGL\RJUDP EXOJXODUÕ WHVSLW
HGLOPLú YH VRO YHQWULN�O KLSHUWURILVL LOH VRO YHQWULN�O
GLODWDV\RQXQXQ HQ VÕN DQRUPDO EXOJXODU ROGX÷X
ELOGLULOPLúWLU ������ 6RO YHQWULN�O GLVIRQNVL\RQXQXQ
SUHYDODQVÕ QHW RODUDN ELOLQPHGL÷L JLEL� KHPRGLDOL]LQ
sistolik ve diastolik fonksiyonlar üzerine olan etkisi
GH D] oDOÕúÕOPÕúWÕU ������

%X oDOÕúPDGD 7'%< RODQ YH GL\DOL]H JLUHQ
hastalarda hemodiyalizin sol ventrikül sistolik ve
diyastolik fonksiyon ekokardiyografik parametreleri
üzerine olan etkisi incelendi.

MATERYAL VE METOD

dDOÕúPD� øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVLQGH
.DUGL\RORML YH øo +DVWDOÕNODUÕ $QDELOLP GDOODUÕQFD
WDNLS YH WHGDYL HGLOHQ ��¶L HUNHN �\Dú RUW� ��±7),
�¶VÕ NDGÕQ �\Dú RUW� ��±9) toplam 17  TDBY  olan
KDVWD �]HULQGH \DSÕOGÕ�

$QDPQH]� IL]LN PXD\HQH� NDQ EDVÕQFÕ�
EL\RNLP\DVDO WHWNLNOHU� �� NDQDOOÕ (.* YH
HNRNDUGL\RJUDIL EXOJXODUÕ VWDQGDUW RODUDN

KD]ÕUODQPÕú IRUPODUD ND\GHGLOGL�

(.*µOHULQGH NRURQHU DUWHU KDVWDOÕ÷Õ EXOJXODUÕ
olanlar, önceden miyokard infarktüsü geçirenler,
DWUL\RYHQWULN�OHU EOR÷X� DWULDO ILEULODV\RQX� DWULDO
IODWWHUL� VLQ�]DO EUDGLNDUGLVL YH WDúLNDUGLVL RODQODU�
NDUGLDN IRQNVL\RQX HWNLOHGL÷L ELOLQHQ KHUKDQJL ELU
ilaç kullananlar ve ekokardiyografik parametreler
üzerine etkisi olabilecek bir patolojisi olanlar
oDOÕúPD GÕúÕ EÕUDNÕOGÕ�

Ekokardiografik  tetkikler Hewlett  Packard
6RQRV ���� PRGHO HNRNDUGL\RJUDIL FLKD]Õ LOH ���
P+]¶ OLN VHNW|U WUDQVGXFHU NXOODQÕODUDN \DSÕOGÕ� 0�
PRGH |Oo�POHUL � ER\XWOX HNRNDUGLRJUDIL HúOL÷LQGH
\DSÕOGÕ� 7�P SR]LV\RQODU YLGHR\D ND\GHGLOGL� 0�
PRGH YH LNL ER\XWOX HNRNDUGLRJUDILN ND\ÕWODU� KDVWD
sol lateral dekübitüs pozisyonunda, prob
parasternal uzun aks konumunda, kürsör mitral
NRUGDODU KL]DVÕQGD� H[SLULXP VRQXQGD YH (.* LOH Hú
]DPDQOÕ RODUDN DOÕQGÕ� gOo�POHUGH 3HQQ FRQYHQWLRQ
�WUDOLQJ�HGJH� OHDGLQJ�HGJH� PHWRGX NXOODQÕOGÕ�

Sol ventrikül diyastolik flow profili için hasta
D\QÕ SR]LV\RQGD LNHQ DSLNDO G|UW ERúOXN SHQFHUHVL
NXOODQÕOGÕ� &RORU 'RSSOHU LOH IORZ \|Q� WHVELW HGLOGL�
)ORZ LOH N�UV|U DUDVÕQGDNL DoÕ ��0’den az olacak
úHNLOGH ELUELULQH SDUHOHO NRQXPD JHWLULOPH\H
oDOÕúÕOGÕ� 6DPSOH YRO�P PLWUDO NDSDNODUÕQ XFX FLYDUÕ
LOH PLWUDO DQ�O�V� DUDVÕQGD JH]GLULOHUHN PDNVLPXP
YHORVLWH SURILOL HOGH HGLOPH\H oDOÕúÕOGÕ� � 3XOVHG

PEV: Pik E velosite

PAV: Pik A velosite

('7� ( GHVHOHUDV\RQ ]DPDQÕ

5)3� +Õ]OÕ GROXú SHU\RGX

$)3� $WUL\DO GROXú SHU\RGX

')3� 'L\DVWROLN GROXú SHU\RGX

ø957� ø]RYROXPHWULN UHODNVDV\RQ ]DPDQÕ

ùHNLO �. 3XOVHG GRSSOHU HNRNDUGL\RJUDIL LOH DSLNDO G|UW ERúOXN NRQXPXQGD PLWUDO GL\DVWROLN DNÕP YH NXOODQÕODQ SDUDPHWUHOHU�
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'RSSOHU RUWDODPDVÕ DOÕQGÕ �ùHNLO ���

øVWDWLVWLNL GH÷HUOHU RUWDODPD DUWÕ�HNVL VWDQGDUW

VDSPD RODUDN YHULOGL� 6366 SURJUDPÕQGD SDLUHG�

VDPSOHV 7 WHVWL NXOODQÕOGÕ� 3����� LVH VRQXo

DQODPOÕ RODUDN NDEXO HGLOGL�

BULGULAR

7�P KDVWDODUÕPÕ]GD SRWDV\XP� NDOVL\XP YH

IRVIRU L\RQODUÕQÕQ GL\DOL] VRQUDVÕ GH÷HUOHUL� GL\DOL]

|QFHVL GH÷HUOHULQH J|UH D]DOPÕú YH EX D]DOPD

LVWDWLVWLNL RODUDN DQODPOÕ EXOXQPXúWXU �7DEOR ���

Sistolik fonksiyon parametrelerinden EF, CO ve
(69 GH÷HUOHUL GL\DOL] VRQUDVÕ D]DOPÕú� &,� )6� 69

YH 69ø DUWPÕú RODUDN EXOXQGX� )DNDW ('9¶GHNL

D]DOPD �3������ KDULo GL÷HU GH÷LúLNOLNOHU

LVWDWLVWLNVHO RODUDN DQODPOÕ GH÷LOGL �7DEOR ���

Diyastolik fonksiyon parametrelerinden PEV ve
3(9�3$9 RUDQÕ DUWDUNHQ �3������� ('7 YH VRO

YHQWULN�O L]RYROHPLN UHODNVDV\RQ ]DPDQ GH÷HUOHUL

D]DOPÕú �S<0.05) bulundu ve istatiksel olarak
DQODPOÕ LGL �7DEOR ��� 3$9¶GH D]DOPD WHVSLW

edilmekle birlikte bu azalma istatiksel olarak
DQODPOÕ EXOXQPDGÕ�

7$57,ù0$

'L\DOL]LQ EDúODQJÕFÕ HVQDVÕQGD 7'%< RODQODUGD

NDUGL\DN KDVWDOÕN VÕNOÕNOD ]DWHQ PHYFXWWXU YH

NDUGL\DN GLVIRQNVL\RQXQ SUHYDODQVÕ YH SURJQR]D

HWNLVL KDNNÕQGD \HWHULQFH ELOJL EXOXQPDPDNWDGÕU

���� <DSÕODQ ED]Õ oDOÕúPDODUGD GL\DOL]H JLUHQ

KDVWDODUGD QRUPDO HNRNDUGL\RJUDILN EXOJX RUDQÕ

V�UHNOL DPEXODWXYDU SHULWRQHDO GL\DOL] KDVWDODUÕQGD

���� KHPRGLDOL] KDVWDODUÕQGD LVH ��� FLYDUÕQGD

ELOGLULOPLúWLU �������� 'L\DOL] KDVWDODUÕQGD W�P

|O�POHULQ \DNODúÕN ���¶ÕQGDQ ID]ODVÕ NDUGL\DN

N|NHQOL |O�P ROGX÷X LoLQ ��� NDUGL\DN

anormalitelerin üzerine diyalizin akut ve kronik
HWNLOHULQLQ oDOÕúÕOPDVÕ E�\�N |QHP WDúÕPDNWDGÕU�

Sol ventrikülün sistolik ve diyastolik
IRQNVL\RQODUÕ �]HULQH GLDOL]LQ DNXW HWNLOHUL KDNNÕQGD

GH÷LúLN oDOÕúPDODU \DSÕOPÕú YH IDUNOÕ VRQXoODU

ELOGLULOPLúWLU� )XHQPD\RU YH DUN� ���� KHPRGL\DOL]LQ

('9 YH HQG�VLVWROLN VWUHVL D]DOWWÕ÷Õ WHVELW

HWPLúOHUGLU� )DFFKLQ YH DUN� ���� LVH GL\DOL]

KDVWDODUÕQGD UHODNVDV\RQXQ ER]XOGX÷XQX� �UHPLQLQ

myokardiumdaki relaksasyon özellikleri üzerinde
VSHVLILN GH÷LúLNOLNOHU \DSÕODELOHFH÷LQLQ PXKWHPHO

ROGX÷XQX YH EX GH÷LúLNOLNOHULQ ROXúWXUGX÷X

GL\DVWROLN GLVIRQNVL\RQXQ NDQ EDVÕQFÕ� KLSHUWURIL YH

GL÷HU PHWDEROLN GH÷LúLNOLNOHUGHQ ED÷ÕPVÕ] ROGX÷XQX

ELOGLUPLúOHUGLU�

%L]LP oDOÕúPDPÕ]GD DNXW KHPRGL\DOL] LOH

sistolik fonksiyon parametrelerden sadece
('9¶GHNL D]DOPD LVWDWLVWLNVHO RODUDN DQODPOÕ

oÕNDUNHQ GL\DVWROLN SDUDPHWUHOHUGHQ 3$9 KDULo

GL÷HUOHUL LVWDWLVWLNVHO RODUDN ROXPOX HWNLOHQPLúOHUGLU�

Sonuç olarak hemodiyalizin özellikle sol
ventrikül diyastolik  disfonksiyonu üzerine olumlu

Tablo 2. Sistolik fonksiyon parametreleri

Diyaliz öncesi 'L\DOL] VRQUDVÕ p
EF (%) 56.4±8 53±9.8 AD
CO (L/dk) 4.9±2.6 4.6±1.2 AD
CI (L/dk/m2) 3±1.3 3.2±1 AD
FS 31±12 32±12 AD
SV (ml) 56±30.8 57±14 AD
69ø �PO�P

2) 36.8±15 39±11 AD
EDV (ml) 111±36 102±34 <0.05
ESV (ml) 45±14 43±13 AD

Tablo 1� 2OJXODUÕQ EL\RNLP\D VRQXoODUÕ

Diyaliz  öncesi 'L\DOL] VRQUDVÕ p
K (mEq/L) 5.37±0.89 (4.1-6.9) 4.11±0.59 (3.2-4.9) <0.05
Ca (mg/L) 8.89±1.5  (6.9-11.4) 9.9±1.2  (7.6-12) <0.05
P (mg/L) 6.1±1.3   (4.2-8.6) 3.1±0.6 (2-3.9) <0.05
Mg (mg/L) 3.33±1.45 (2.4-7.4) 3.5±1 (2.9-6.4) AD
Na (mEq/L) 137±3.4 (132-142) 136.8±4.3 (129-146) AD
Cl (mEq/L) 104±4 (99-110) 101.4±3.9 (96-107) AD
Cre (mg/L) 14.3±7.9 (8.3-19.4) 7±3.5 (2.8-12.8) <0.05
BUN (mg/L) 85±33 (23-150) 40.7±20.5 (17-82) <0.05

Tablo 3. Diyastolik fonksiyon parametreleri

Diyaliz öncesi 'L\DOL] VRQUDVÕ p
PEV (cm/sn) 72±31 83±31 <0.05
PAV (cm/sn) 65±20 59±31 <0.05
PEV/PAV 1.11±0.3 1.41±0.39 <0.05
EDT (mS) 158±39 148±38 <0.05
LVIVRT (mS) 110±28 94±31 <0.05
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HWNLOHULQLQ ROGX÷X YH GLDVWROLN NDOS \HWPH]OL÷L ROXS
KHPRGL\DOL]H KHQ�] EDúODPD\DQ E|EUHN \HWPH]OL÷L
RODQ KDVWDODUGD� NURQLN E|EUHN \HWPH]OL÷LQLQ JHo
dönemdeki kardiyak morbidite ve mortalite üzerine
RODQ ROXPVX] HWNLOHULQL D]DOWDELOPHN DPDFÕ\OD
GL\DOL] SURJUDPÕQD GDKD HUNHQ ELU G|QHPGH
DOÕQPDVÕQÕQ X\JXQ RODELOHFH÷L NDQDDWLQH YDUÕOGÕ�
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