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Abstract
Diabetes mellitusinduces a pattern of myocardial pathology known as a specific diabetic
cardiomyopathy and to evaluate the presence of this phenomenon we measured various parameters of
left ventricular function by echocardiography as it is available in merjan teaching hospital , and
these parameters including :
1. Ejection fraction
2. Fractional shortening
3. Inter-ventricular septa thickness
4. Posterior left ventricular wall thickness

The results of our study show that diabetic patients have left ventricular dysfunction as
compared with control group by areduction in EF and FS and increase in the thickness of (IVS) and
(pw) of the left ventricle.(The results are statistically significant, P < 0.005) .
Although patients with non-insulin dependent diabetes developed
left ventricular dysfunction more than patientswith insulin dependent
diabetes and femae patients are more affected than male patients
especialy in NIDDM (the difference is statisticaly not significant, P> 0.1).

LVD occurs more frequently with prolonged duration of thedisease in both types of
diabetes (the difference is statigticdly not significant, P> 0.1).

Abbreviations

LVD left ventricular dysfunction

DM Diabetes Mellitus

IDDM  Insulin dependent diabetes mellitus
NIDDM Non-insulin dependent diabetes me litus
EF Ejection fraction

FS Fractional shortening
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IVS Inter-ventricular septum

PW Posterior wall of left ventricle

ESV End systolic volume

EDV End diastolic volume

LVIDS Left ventricular internal dimension at end systole

LVIDD Left ventricular internal dimension at end diastole
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Introduction Variable evidence has implied the

_ _ _ existence of a specific cardiac disease

Cardiovascular disease is the most of diabetes termed variousy as

common cause of death in patient with Diabetic Cardiopathy or Diabetic

diabetes mellitus]1]. Cardiomyopathy, which  might
77
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contribute to increase mortality of
diabetes. This evidence has
accumulated  from  non-invasive
cardiac testing and has incorporated
pathological ~ abnormalities  mainly
from post-morten material . [2, 3]

Specific diabetic cardiopathy has
been suggested to be partly involved in
the development of cardiac failure in
diabetic patients. [4, 5]

Congestive heart failure occurs
more frequently in diabetic than non-
digbetic patients despite a similar
extent of coronary artery disease as
noted in several studies. [6, 7]

Both types of diabetes are
associated with increased
cardiovascular complications, the most
common of which are ischemic
cardiomyopathy and left ventricular
dysfunction. The extent of an
independent disease, diabetic
cardiomyopathy, was suggested by
initial anatomic studies, experimental
models, and more recently, by
epidemiological studies. The exact
cause of this ventricular dysfunction is
not known, severa mechanism have

been proposed, such as metabolic
abnormalities of glucose transport,
cellular overload in fatty acid
metabolites, adteration in calcium
uptake by the sacroplasmic reticulum
leading to cellular calcium overload,
coronary microangiopathy, sructura
collagen abnormalities, interstitial and
perivascular fibrosis or the presence of
autonomic neuropathy. The condition
is characterized by abnormal left
ventricular filling suggesting  poor
compliance or prolongation of left
ventricular relaxation.[8,9,10]

So the aim of our study is to
evaluate the presence of pre- clinical

myocardial damage in insulin and non-
insulin dependent diabetic patients

by assessment with
echocardiography and the results
compared

with that of control subjects.

The echocardiographic
assessment of left  ventricular
function in

this study was done by measuring:

EDV - ESV
1. EF whichisequa to X 100
EDV
LVIDD - LVIDS
2. FSwhich isequd to X 100

v/inn

3. Inter ventricular septal thickness.

4. Posterior left ventricular wall thickness.

Adult normal values: [11,12]
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EF 67%+8
FS 31%+2
IVS 9+ 3 mm
PW 9+ 3 mm

Patients and M ethods

At merjan teaching hospita we studied
50 diabetic patients who attended
babel centre for diabetes.25 patients(
50% )12 male and 13 females on
insulin therapy, aged 16-38 vyears
(mean age 32.4 years) and 25 patients
(50%) 10 maleand 15 female onord
hypoglycemic agents aged 45-68 years
(mean age 52.3 years).

The duration of the disease was
5 years and more (5-22 years) were
only included in the studly.

Forty non-diabetic  control
subjects were randomly selected from
the population divided into two groups.
20 subjects in the first group (C1)
comprised age and sex matched for
insulin  dependent diabetic patients
and 20 subjects in the second group
(C2) comprised age and sex matched
for non-insulin  dependent diabetic
patients as shown in table (1).

Group C1 aged 15-38 years,
(mean age 35.8 years) and group C2
aged 43-67 years, (mean age 50.6
years).

Diabetic patients and non-
diabetic  control  subjects were
identified  from the initial study
population by the following excluson
criteria

79

1. History of myocardial infarction,
angina pectoris, valvular heart disease
and any other cardiac disease.

2. History of cerebro-vascular accident
[C.V.A] or other arterial diseases.

3. Higory of any disease known to
affect cardiac function such as
thyroid diseases.

4. History of hypertension.

5. Drug therapy other than insulin or
oral hypoglycemic agents.

On examination of both diabetic
patients and control subjects the

heart rate range from 70-90 beats/min
(because the heart rate outside 60-100
beatsmin limits the dteration in the
diastolic in flow), [11,13] also &l were
normotensive (blood pressure< 130/80)
and all had normal resting ECG at the
time of the study .

The diabetic patients and control
subjects were asked to attend the

echocardiographic  department and
examined by (Philips Envisor, version
B.0O.2) and recording :-

Ejection  fraction , fractional
shortening and thickness of inter-
ventricular septum and  posterior
wall of the left ventricle at
end-diagtole . [11,14]
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Table 1 Clinical characteristic of the study groups

Maewith | Femae Control | Malewith | Female Control
IDDM with NIDDM _
IDDM group C1 with group C2
NIDDM
Age 18-35 16-38 15-38 45-64 50-68 43-65
years years years years years years
Duration 6-18 7-22 6-15 5-18
of years years years years
diabetes
Heart rate 70-90 70-90 80-90 75-90 80-90 80-90
beat/min. | beat/min. | beat/min. | beat/min. | beat/min. | beat/min.
Systolic 110-130 | 125-130 | 120-130 | 120-130 | 120-130 | 120-130
blood mm Hg mm Hg mm Hg mm Hg mm Hg mm Hg
pressure
Diastolic 70-80 75-80 mm | 75-80 mm | 75-80 mm | 70-80 mm | 70-80 mm
blood Hg Hg Hg Hg Hg
pressure mm Hg
Reaults compared with C2 control group. (The

In our study, 50 diabetic patients
and 40 control subjects matched

for age and sex, al with normal heart
rate, blood pressure and resting

ECG were evaluated by
echocardiography for the presence
of left ventricular dysfunction.

Table (2): Shows the results of
echocardiographic study of insulin
dependent, non-insulin dependent and
control groups (C1 and C2) these
results are shown in:

Figure (1): Shows areduction in
EF in insulin dependent group
compared with C1 control group and
in non-insulin ~ dependent  group
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results are statistically significant,

P < 0.005).
Figure (2): Shows areduction in
FS in insulin dependent group

compared with C1 control group and
in  non-insulin  dependent  group
compared with C2 control group. (The
results are statistically significant,

P < 0.005).

Figure (3): Shows an increase in
the thickness of inter-ventricular
septum between insulin  dependent
group compared with C1 control group

and in non-insulin dependent group
compared with C2 control group.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Medical Jour nal of Babylon-Val. 7- No. 1-2 -2010

2010 - (ALl g oY) asad) - agbad) alaal) -dudal) Ll Adaa

(The results are statistically significant,
P < 0.005).

Figure (4): Shows an increase in
the thickness of posterior left
ventricular wall compared with C1
control group and in non-insulin
dependent group compared with C2
control  group. (The results are
statistically significant, P < 0.005).

Table (3): Shows that (44%) of non-
insulin  dependent diabetic patients
developed LVD while only (28%) of
insulin  dependent diabetic patients
developed LVD. (the results are
statistically not significant, p > 0.1).

Also shows that 18 patients
(36%) were found to have left
ventricular dysfunction.

Table (4): Shows that (43%) of
diabetic femae developed LVD while

only (27%) of mae developed LVD.
(The results are datigticaly not
significant, p > 0.1).

Table (5): Shows the incidence of left
ventricular  dysfunction in  femade
according to the type of diabetes. (The
results are statistically not significant,
p>0.1)

Table (6): Shows the incidence of left
ventricular ~ dysfunction in  mae
according to the type of diabetes. (The
results are statically not significant, P >
0.1).

Table (7): Shows that LVD occurs
more frequently with prolonged
duration of the disease in both IDDM
and NIDDM. (The results are
statistically not significant, P > 0.1).

Table 2 Results of echocardiography study

IDDM 25 | Control group | NIDDM 25 | Control group
patients Cl 20 patients Cc2
patients patients 20
EF 55.1%+ 7.6 67.9% + 3.4 51.8% +6.8 64.2% +2.8
FS 23.7%+ 4.2 31.2%+0.9 21.7%+ 3.9 29.8% +0.7
IVS 108 mMm+16 |96 mMm+08 |119mm+11 |9.8mm=+0.7
PW 110mm+14 [97mm=+13 |123mm=13 |10.2mm=+0.9
Mean+ SD
81
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Figure | The results of (EF) from echocardiographic study
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Figure2 The results of (FS) from echocardiographic study
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Figure 3 The results of inter ventricular septal thickness from
echocardiographic study
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Figure 4 The results of posterior left ventricular wall thickness from

echocardiographic study
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Table 3 Left ventricular dysfunction in diabetic patients (according to the type of

diabetes)
Positive Negative
Total
No. % No. %
IDDM 7 28 18 72 25
NIDDM 11 44 14 56 25
Total 18 36 32 64 50

P> 0.1 not significant

Table 4 Left ventricular dysfunction according to the sex of diabetic patients

Positive Negative
Total
No. % No. %
Female 12 43 16 57 28
Made 6 27 16 73 22
Total 18 36 32 64 50
P> 0.1 not significant
Table 5 Left ventricular dysfunction among female patients
Positive Negative
Total
No. % No. %
IDDM 4 30 9 70 13
NIDDM 8 53 7 47 15
Total 12 43 16 57 28
P> 0.1 not significant
84
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Table 6 Left ventricular dysfunction among male patients

Positive Negative
Total
No. % No. %
IDDM 3 25 9 75 12
NIDDM 3 30 7 70 10
Total 6 27 16 73 22

P> 0.1 not significant

Table 7 Left ventricular dysfunction according to the duration of IDDM and NIDDM

LVDin LVD in diabetes
diabetes< 10 > 10 years
years Total
No. % No. %
IDDM 2 29 5 71 7
NIDDM 3 27 8 73 11
Tota 5 28 13 72 18
P> 0.1 not significant
Discussion results are datisticaly dSgnificant |
_ o p<0.005 ) , so 18 patients developed
The existence of diabetic

cardiomyopahy has been proposed
because evidence has accumulated for
the presence of myocardia dysfunction
in diabetic patient in the absence of
ischemic , valvular or hypertensive
heart disease . [15, 16]

From our study we found that EF
and FS are decreased in diabetic
patients than in control subjects ( these
results are statistically significant
p<0.005 ) , also we found that inter-
ventricular septum and posterior left
ventricular wall are thicker in diabetic
patients than in control subjects ( these

LVD among 50 diabetic patients
included in this study . Also we found
that left ventricular dysfunction occurs
more frequently in  non-insulin
dependent diabetic patients than in
insulin dependent diabetic patients , (
but the results are datidicaly not
significant p<0.1 ) and this may be due
to a low number of patients [17] , and
these results may be related to that
insulin dependent diabetic patients are
quite well identified from the disease
onset and clinical features appeared as
soon Langerhan's Idets are damage by
viral or auto immune events while in
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NIDDM an overt clinica feature
appeared dowly , in which vascular
and myocardial damage started before
the dysmetabolic events become clear ,
while hyperinsulinaemia ,
microalbuminuria , advanced glycated
end products and lipid abnormalities
could lead to reduction in ventricular
compliance which if long standing ,
may enhance left ventricular mass [18]
. The development of left ventricular
muscle stiffness due to elevated tissue
cacium levels , associated with
defective  sacroplasmic reticular
cacium- ATPase and a redistribution
of myosin isoenzymes from the most
active V1 from to the least active V3
from was experimentally demonstrated
in NIDDM , so vascular wall changes
and increase left ventricular mass
typically associated with generaized
cardiovascular metabolic disease might
be the primary consequence of
NIDDM , aso aging process may play
arolein NIDDM , which is principally
a disease of middle age , and ederly
while IDDM is principally a disease of
young . [19,20]

Also we found that female patients
are more affected than male patients
especidly in NIDDM , we found also
that left ventricular dysfunction occurs
more frequently with prolonged
duration of the disease , ( the results
are statistically not significant , p<0.1)
, and these results may be due to close
relationship between the duration of
diabetes and the presence of
microangiopathic ~ complications
which has been reported by some
authors as diabetic myocariopathy
which is a disease showing intramural
microvascular endothelial proliferation
, swelling as wdl as sub-endothdia
accumulation of acid  glycogen
deposition cells and increase amount of
collagen , glycoproteins , triglycerides
in the myocardium . [21,22]
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According to this study and others
done before using different methods
we found that Myocardial involvement
in D.M. is functionally important and
increases with prolongation of the
duration of the disease initidly
impairing early diastolic relaxation and
when more extensve , probably in
combination with hypertrophy and
reduced myocardial perfusion further
impairing relaxation and contraction
such abnormality have been caled a
diabetic cardiomyopathy . [23,24]

Conclusions and Recommendations

1. Ejection fraction and fractional
shortening are decreased in diabetic
patients than in control subjects.

2. Inter-ventricular  septum  and
pogerior left ventricular wall are
thicker in both insulin dependent
diabetic patients and non-insulin
dependent diabetic patients than in
control subjects .

3. The incidence of LVD is
numerically more in  non-insulin
dependent diabetic patients than in
insulin dependent diabetic patients and
in female patients more than in male
patients and it is related to the duration
of diabetes , but these results are
statistically not significant and this
may be due to a low number of
patients included in this study .

4. Our study supports previous
findings that LVD occurs in diabetic
patients without overt evidence of
heart disease .

5. Every patient with D.M. should be
examined by echocardiography
especialy in non-Insulin dependent
diabetic patients to detect early cardiac
changes.

6. We have to start treatment for any
diabetic patient with LVD, as soon as
possible, to improve the prognosis .
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