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Background: The most common underlying cause of Left Ventricular (LV ) diastolic dysfunction is myocardial
ischemia. Diastolic dysfunction has been reported in up to 90% of patients with coronary artery discase.
Transtent and sustained ischemia causes profound alterations in LV diastolic function that may result in
severe heart failure symptoms in patients who have otherwise well-preserved LV systolic function. For
patients with chronic ischemic heart disease. echocardiography is supported as a valuable test for assessing
global left ventricular function.

Subjects &Methods: One hundred sixty five(165) subjects with a history of ischemic heart disease (83
males, and 80 females :patient group) with a mean age of 57+ 10 vears. in addition to sixty (60) healthy
subjects of either sex served as controls(28 males. and 32 females) with a mean age 56 + 10 years were
studied. This study was performed during the period from December 2006 until February 2008. at the echo
unit of the Iraqi centre for heart diseases and the echo unit of the cardiac care unit at Baghdad / medical city
teaching hospital. The plan of the study consisted of the following steps: Case history. Clinical & physical
examination, Electrocardiography (ECG). Chest x-ray and Echocardiographic examination.

Results: Higher percent of IHD patients involved in this study developed Diastolic dysfunction (73%). while
(27%) discovered to have neither systolic nor diastolic dysfunction by echocardiography. Patients who
found to have diastolic dysfunction were those with nonSTEMI (36%). while (31 %) were those with chronic
stable angina as compared to STEMI (19%) and unstable angina (14%).

Conclusion: the results of this study. offer evidence that: higher percent of patients with IHD involved in this
study developed diastolic dysfunction and they were assessed using echocardiographic parameters (M-mode

and doppler).
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Introduction:

Diastolic dysfunction refers to a condition in which
abnormalities in mechanical function are present during
diastole. Abnormalities in diastolic function can occur in the
presence or absence ofa clinical syndrome of heart failure
and with normal or abnormal svstolic function. Therefore,
diastolic  dysfunction describes an  abnormal
mechanical property, diastolic heart failure describes a
clinical syndrome. The mechanisms that cause abnormalitics
indiastolic function that lead to the development of
diastolic heart faiture can be divided into factors intrinsic
to the myocardium itself (imyocardial) and factors that are
extrinsic to the myocardium (extramyocardial;). cellular and
extracellular mechanisms. and neurohumoral activation cach
play arole in the development of diastolic heart failure caused
by ischemia, pressure-overload hypertrophy. and restrictive
and hypertrophic cardiomyopathy(1).

The most common underlving cause of 1V diastolic
dvsfunctionis myocardial ischemia. Diastolic dyvstunctionhas

whereas
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been reported in up to 90% of patients with coronary artery
disease. Transient and sustained ischemia causes profound
alterations in LV diastolic function that may result in severe
heart failure symptoms in patients who have otherwise well-
preserved LV systolic function(2).

Poulsen (3), stated that Diastolic dysfunction has been
recognized during the ecarly as well during the post-MI
phase with or without left ventricular systolic dvsfunction.
In the acute phase of MI both an abnormal relaxation pattern
and restrictive left ventricular filling pattern are present. In
addition, myocardial ischemia, cell necrosis. microvascular
dysfunction, and regional wall motion abnormalities will
influence the rate of active relaxation of the ventricles.
Abnormal relaxation filling is the most pronounced filling
pattern after one year post MI which might be related to the
remodeling process including compensatory hypertrophy.
scarring of the infarct zone Ieading to a non-uniform relaxation
of the left ventricle (4). Left ventricular remodeling process
following the very carly phase post MI includes the scarring
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process with collagen deposition in the infarcted and non-
infarcted myocardium. The extent and quality of the repair
process involving collagen depositionare believed to influence
the remodeling process (5). As a consequence myocardial
stiffness increases and diastolic tilling decreases. This study
was aimed to assess and evaluate the left ventricular diastolic
dysfunction in ischemic heart disease among [raqi population
using cchocardiographic parameters.

Subjects and methods:

One hundred sixty five(163) subjects with a history of

ischemic heart disease (85 males. and 80 females patient
aroup) with a mean age of 37+ 10 vears, in addition to sixty
(60) healthy subjects of either sex served as controls(28
males. and 32 females) with a mean age 56 + 10 years were
studied. This study was pertormed during the period from
December 2006 until February 2008, at the echo unit of the
Iraqi centre for heart discases and the echo unit of the cardiac
care unit at Baghdad
patients involved in this study were:

Paticnts with Ischemic heart disease (IHD) admitted in the
cardiac care unit ol Baghdad teaching hospital, the Iraqi
centre for heart discases at the specialist surgical hospital
and at the medical ward m both hospitals. Also outpatients
referred from specialist cardiologist for echocardiographic
examination at the echo unit in both hospitals. all patients
involved had no history of hvpertension or diabetes mellitus.

“medical city teaching hospital. The

The plan of the study consisted of the following steps:

Case  history.  Clinical & phyvsical  examination.
Electrocardiography (1CG), Chest \-Tay and

Echocardiographic examination.

The echocardiography was performed for cach subject using
Phillips (Envisor Cysystem (USA) echocardiographic device,
with a transducer operatingat 2.0 to 3.5 MHz. Left ventricular
mternal dimensions at diastole (LVIDd) and systole (1VIDs).
interventricular septum thickness. postertor wall thickness.
ejection fraction (17 %0) and fractional shortening (1°5%)
were measured. using M-mode cchocardiography 1o assess
left ventricular svstolic tunction. While, the left ventricular
diastolic  function was determined by pulsed  Doppler
echocardiography that involved recordings of transmitral
inflow velocities from a 2x2mm sample volume positioned at
mitral valve leatlet tips traced along the black-white interface.
to measure peak Iand A wave velocities and their ratio
{I/A ratio). E-wave deccleration time (D'1) and 1sovolumic
relaxation time (IVRT). patients who discovered to have
systolic dystunction were excluded from the study.
Statistical analysis: All calculations and analyses were
performed using Statistical Package for the Soctal Sciences.
(SPSS version 1.5 for windows. SPSS Inc.. Chicago. [Hinois)
computerized Program. The level of statistical signtficance

was defined as P value <005, which was obtained by
comparing the calculated t-value to the tabulated t-value at
95% conlidence interval. The student (1) test was used o
compare variables of patient groups with that of the control.

Results:

The demographic characteristics ot the 225 subjects involved
in this study are shown in table (1) The characteristics of
{165 patients) regarding their age and gender were compared
with that of the control group (60 subjects). It is clear from
this table that there was no significant differences in age and
gender between the patient and control groups (P = 0.496. P

0.235) respectively

Table I: The Demographic characteristics of patient and
control groups.

G -
Number | Age (vears) (‘Il(i(“l
o . Males Females
(%) Mean+ SD i
No. (%) | No. (%)
Groupl 5740 S5 46) 65(54)
(DD) 120 (73) RN A o
Group2 = P <
(ND) 4527) 712 30(67) | 15 (33)
Control 60 56 + 10 28 (47) 32(53)
Total 228 6+ 10 113(53) 112(47)
P value 0.496 0.235

DD: Diastolic Dystunction.

ND: No Diastolic Dyvstunction.

Higher percent of patients in groupl who tound to have
diastolic dvstunction were those with nonS TEME(36%). while
3% were those with chronic stable angina as compared o
those with STENMT(19°%) and unstable angina (14°0). Patients
in group2 who found to have no diastolic dystunction higher
percent of them were those with STEMI (40%) as compared
to those with chronic stable angina (25%). non STEMI (20%)
and unstable angina (15%). As shown in figure (1) below:
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Figure 1: The different types of ischemia among patient
groups.

From the comparison of M-mode parameters between patient
groups with diastolic dystunction (DD) and control subjects
(table 2). there were a significant statistical increases in
the left ventricular internal diameter in diastole (LVIDd).
left ventricular internal  diameter systole  (LVIDs),
interventricular septum thickness (IVS) and posterior wall
thickness, while there were a significant statistical decreases
i fractional shortening (FS%). and in ¢jection fraction
(EF%), (p= 0.05). Also the Comparison between Doppler
transmitral mflow parameters showed that there were a
significant decreases in peak E velocity and F/A ratio (p=
0.05). While, there were a significant increases in peak
A velocity, Deceleration tme (D time) of F wave and in
isovolumic relaxation time (FVRT). (p< 0.05).

in

Table (2): Comparsion of Echocardiographic parameters between patient groups with diastolic dysfunction(DD) and

control subjects.

M-mode &Doppler STEMI NonSTEMI Unstable angina | Chronic stable A Control P Value
Parameters (N=Y7) (N=¢£Yv) (N=1V) (N="V) (N=60)

LVIDd (¢m) 4.81£0.76 4.97+0.60+ 4.87+0.40° 4.89 + 0.53° 4,77 £ 0.35 0.047"

LVIDs (cm) 3.03+0.70" 3.20+0.58+ 3.04+0.62° 3.16 = 0.45° 2.79+ 0.34 0.00018*

IVS (cm) 1.23+0.32° 1.20+£0.31+ 1.0510.15° 1.06+0.20" 0.89 + 0.13 0.0002*
Posterior wall thickness(em) | 1.2420.31° 1. 140,25+ 1.04£0.25¢ 1.07+0,21° 0.88 + 0.11 0.0003*

Fractional shortening(FS’) 36+8.07 35+7.35% 36:+£5.56° 36 + 5.76" 39+ 5.33 0.0003*

Ejection Fraction (EF’) 62+7.96 67+£06.49% 65.60+7.70* 06 = 7.04" 069+ 6.08 0.0004*

Peak E velocity (cm/s) 68+£20" 01147 63+£5° 62 & 10° 79 + 4 0.0006*

Peak A velocity (cm/s) 102+21 91157 97+17° 101 £ 10° 64+ 6 0.0002%

E /A ratio 0.65+0. 11" 0.67+0.11+ 0.65+0.12* 0.61 £+ 0.13" 1.23 £ 0.13 0.0005*

D time of E wave( msec.) 247427 2374254 207428 245+ 23" 180 =11 0.0001*

IVRT (msec.) 145+£23° 13415+ 123+28° 142 11 100 + 6.8 0.0001*

Values were expressed as Mean .SD.
e significant Pvalue - 0.03.

Fable (3) showed that there were no significant statistical differences in echocardiographic parameters of patient groups who

found to have no diastolic dvstunction when compared with those of the control subjects.

J Fac Med Baghdad

444

Vol.53, No.4, 2011



Echocardiographic assessment of left ventricular diastolic dysfunction in ischemic

heart Disease

Affan E. Hassan

Table (3): Comparsion of Echocardiographic parameters between patient groups with no diastolic dysfunction (ND)

and control subjects.

M-mode & Doppler STEMI NonSTEMI Unstable angina | Chronic stable Control P Value
Parameters (N=18) (N=9) (N=7) A(N=11) (N=060) ‘
LVIDd (cm) 4.794 0,34 4.784 0.23 $.81+ 0.42 4.79+ 0.6 4.77 £ 0.35 0.72
LVIDs (cm) 2.88 +0.25 2,81+ 0.2 2.8+ 0.5 28204 2.79 £ 0.34 0.64

IVS (cm) 0.91 +0.16 0.9+ 0.21 0.92 + 0.6 0.9+ 0.8 0.89 £ 0.13 0.09
) Y IO W
Posterior wall 0.9+ 0.15 0.89% 0.2 0.89+ 0.8 0.89 % 0.6 0.88 = 0.11 0.18
thickness(cm)
Fractional | 395 4.24 384 3.4 38 40 4 38 45.2 39+ 5.33 0.54
shortening(Fs )

Ejection Fraction (EF’) 68 £ 6.97 68+ 6 68+ 5.4 68+ 7.4 069+ 6.08 0.22
Peak E velocity (cm/s) 80 + 4.86 80+ 3 79+ 3 79 +6 79+ 4 0.2258
Peak A velocity (cm/s) 654 879 06+ 4.0 05+ 5.6 65+ 8§ 64+ 06 0.18

E /A ratio 1.24 4+ 0.1 1.25+ 0.20 1.25+ 0.26 1.26 4+ 0.3 1.23+ 0.13 0.118

D time of E-wave 182+ 16 1814 10 182+ 12 182+ 14 180 +11 0.07
( msec.)

IVRT (msec.) 103 £ 10 102 +9.26 101 9.4 101 £8.2 100 + 6.8 0.072

Values were expressed as Mean ¢ SD

Discussion:

Diastolic dvstunctioniscommon mthe community and is often
unaccompanied by overt svmptoms and signs ol congestive
heart faiture. Despite the absence of svmptoms. subjects
with advanced diastolic dvstunction have accompanying
structural abnormahiies that reflect an mereased risk for
adverse cardiovascular outcomes and have a reduced qualitsy
of Tite (6). At the bedside. drastolic dyvstunction 1s difficult
o diagnose and to dillerentiate from svstolic dystunction
on the basis off medical history. physical  examination,
clectrocardiography and chest radiography. Two-dimensional
and M-mode echocardiography are excellent tor diagnosing
svstolic dvsfunction. and Doppler echocardiography has
become wetl accepred as archiable. reproducible and practical
nomm asive method tor diagnosts and fongitudmal follow -up
of patients with diastolic dystunction. Clinical cardiologists
can now comprehend iterpret and prognosticate and treat
therr patients based on Doppler flow velocity curves (71
Fhgher percent ol THD patients imvolved e this stady
ol

developed  Drastohic dyvshunction (73%). while 277

discovered to Tanv e nenthicr systohie nor diastolie dvsfuncnon
by echocardiograpie crable T Signs of diastohe Jvslpnonen
have abso beci reported i many patent eronps w th coronan
arters disease (67 i Nshin et ado 10 Tound 1hag
GO e o patients with ~tabic coronan heari discase had nommal
Jiastone fenchon. 20 chad ipared reranation pnviid drastehe

dstimcuont and 107 niad pseudonormal orrestrietive Litlinye

(moderate 1o severe L\ diastolic dvstunction). Compared
with patients with normal 1\" diastolic function. those with
I\ diastolic dystfunction were older: more likely to have
experienced a previous mvocardial infarction. stroke. or
revascularization. The difference between results ot this studs
and that of Xiushui et al.. could be explained by the large
number of patients (693} involved i their study as compared
tous (1651,

Alternativeh . the normal values which were taken as
standards were obtained from sixty healthy lragr individuals
matched for age and gender with the patient groups. Thus.
they served as a control group for compartson.  However.
the Echo and Doppler parameter values of our Iragi control
subjects were approximately near the values of ¢1y. (12)

It 1s clear that ligher percentage of patients 136%) with
nonSTIME i groupl developed echocardiographic diastolic
dyvstunction. as compared o those with STENT and those
with unstable angime thigure
noted by (13Tt
with Acute coronary syndrome (ACSMithout ST elevation

1), ~imlar findings were
According to Gerber: (T4 paticnts

conetally hiave Tess extensive myvocardial necrosis and are
more likely o have an open mtarct-related arteny or collateral
biood supph e the ischenie area. Therefore, 1t is kel
that they also will have a higher mcadence of potentralhy
ieversible causes o clinical heart failure caused by stunned o
mbernatmg mvocardionm. diastohie dystunction. or transient
i~chiemic vabyular dvstiunction. Shanmr et al. (137 stated tht
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cven within the group of patients with non-S'1" elevation ACS,

there was substantial variation in the risk of development of

congestive heart lailure (CHF). There was an approximate
twolold increased risk of development of CHF in patients
with NSTEMI compared with patients with unstable angina,
suggesting that myocardial cell necrosis is an important
determinant tor development of CHI in patients with ACS.
From the comparison of M-mode  echocardiographic
parameters (table 2) between patient groups with diastolic
dvsfunction and control subjects, there were a significant
statistical increases in the lelt ventricular internal diameter
i diastole (LVIDd). left ventricular internal diameter in
svstole (LVIDs). interventricular septum thickness (1vS) and
posterior wall thickness. The same results were reported by
(16) & (17). Actuallv, Michael et al (16). stated that the left
ventricular hypertrophy playsa major role in the development
of diastolic dystunction in many il not most of patients. Once
feft ventricular hypertrophy has occurred and left ventricular
diastolic pressure begins to rise, myocardial ischemia may
play a role in worsening Diastolic dystunction. even without
signilicant coronary stenoses. Despite that there were a
signiticant statistical decreases in ejection fraction (EF) and
fractional shortening (FS%s)when compared with the control
subjects (table2). Our patients with diastolic dvsfunction had
a normal ejection fraction (63%), This suggest that subjects
with diastolic dysfunction and an ¢jection fraction = 50%
classified as having an isolated diastolic dysfunction (3).
Likewise. other studies stated that left ventricular systolic
function remained normal in patients with left ventricular
diastolic heart failure (18) (3).

FFrom the results of the present study (table 2). The significan
statistical decreases in peak I velocity. 1A ratio and the
stenificant increases in peak A velocity . Deceleration time
(D nime) of E wave and i isovolumic relaxation time(I\VRT)
were in agreement with findings reported byvi10).(19)& (20
However, patient groups having these findings were diagnosed
mild diastolic dvstunction ol the lett ventricle
which represents the carliest stage of diastolic dvslunction

to have

that mvolved mmpaired LV relaxation with imtially normal
I filling pressures. Consequently, this impaired relaxation
might lead to decreased carly 1illing (10 wavey and increased
filling with atrial contraction (A wave) i which that the
Mitral tlow patterns show an A ratio less than 1. the
INRT 1s prolonged ¢ 100 msec. i, with prolongation of the
DT 200 msee (100121,

Fhe non signiticant changes i M-mode and Doppler mitral
milow cchocardiographic parameters ol patient groups in
comparsion with control subjects (table 3y suggeest that these
patients developed ne svstolic neither diastolic dysfuncron,
However. these findings goes with what had been reported
PVE22) 23520y,

Conclusions:

In conclusion, the results of this study, offer evidence that:
higher percent of patients with IHD involved in this study
developed diastolic dysfunction and they were assessed using
echocardiographic parameters (M-mode and doppler).
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