
J Ayub Med Coll Abbottabad 2014;26(1) 

http://www.ayubmed.edu.pk/JAMC/26-1/Fawad.pdf 35

ORIGINAL ARTICLE  
FREQUENCY OF DIASTOLIC DYSFUNCTION IN ASYMPTOMATIC, 

NORMOTENSIVE TYPE-2 DIABETIC PATIENTS 
Fawad Ahmad Randhawa, Malik Tayyab Hussnain*, Shaista Nazir, Faisal Masud 

Endocrinology Unit & Diabetes Management Center, *Medical Unit-IV, Services Hospital Lahore, Pakistan 
Background: Diabetes mellitus affects heart in multiple ways and can affect virtually any part of heart 
specifically cardiac myocardium. Hence this involvement can severely affect the cardiac contractility 
resulting in severely debilitating symptoms of cardiac failure and hampering life. Early diagnosis 
therefore is of paramount importance as it can enable early diagnoses and treatment to counter the 
irreversible damage to the cardiac contractility dysfunction. The objective of this study was to 
determine the frequency of diastolic dysfunction in asymptomatic normotensive type-2 diabetics. 
Methods: In this descriptive case series, 150 consecutive patients with type-2 diabetes mellitus having 
normal blood pressure and normal resting electrocardiogram and without any symptoms of heart failure 
were selected from diabetes management center and Doppler echocardiography was performed. 
Pulmonary venous flow recordings were also obtained from the four-chamber view directed at the right 
upper pulmonary vein.  Presence or absence of diastolic dysfunction will be documented in each case. 
Valsalva maneuver was used to unmask pseudo-normal patterns of ventricular filling. Results: Of the 
total, 72(48%) of patients had diastolic dysfunction. Conclusion: Type-2 diabetes mellitus is associated 
with diastolic dysfunction in the absence of other causes of diastolic dysfunction. 
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INTRODUCTION 
Type-2 Mellitus (T2DM) is almost reaching epidemic 
proportions. With tight hyperglycemic control the risk 
reduction is 24% for any diabetes related end-point and 
32% for death related to diabetes, against only 0.9% 
decrease in HbAlc level.1 The incidence of Ischemic 
Heart Disease (IHD) is higher in diabetic patient as 
compared to general population.2 Diabetes is associated 
with increased cardiovascular complications, the most 
common of which are IHD and left ventricular 
dysfunction.3 The presence of myocardial dysfunction in 
diabetic patients in the absence of ischemic, valvular or 
hypertensive heart disease has been termed as “diabetic 
cardiomyopathy”.4,5 Diastolic dysfunction has been 
described as an early sign of this diabetic heart muscle 
disease preceding the systolic damage.6 

Abnormalities in diastolic function may occur 
in the presence or absence of a clinical syndrome of 
heart failure and with normal or abnormal systolic 
function. Therefore, despite diastolic dysfunction 
describing an abnormal mechanical property, diastolic 
heart failure on the other hand describes a clinical 
syndrome.7 Cardiac catheterization with simultaneous 
pressure and volume measurements is the “Gold 
Standard” for assessing left ventricular diastolic 
dysfunctions. Nevertheless this diagnostic method is 
invasive and cannot be performed in all patients with 
suspected diastolic dysfunction. During the last two 
decades, Doppler echocardiography has emerged as an 
important and noninvasive diagnostic tool providing 
reliable data on diastolic performance.8 Some studies, 
which used Doppler assessment of transmitral flow 

velocity, could have underestimated the prevalence of 
left ventricular diastolic dysfunctions, because they 
neglected to account for pseudo-normal patterns of 
ventricular filling, which are often noted in the 
evaluation of left ventricular diastolic function.9 Thus, 
the frequency of left ventricular diastolic dysfunctions in 
subjects with diabetes should be reassessed by using 
methods designed to unmask pseudo-normal ventricular 
filling patterns. It was previously shown that the 
Valsalva maneuver can be easily used for this purpose 
and that the results of the technique are in accordance 
with the results of pulmonary venous recordings, which 
have also been suggested as an alternate means of 
identifying pseudo-normal patterns.10,11 Left ventricular 
diastolic dysfunction may represent the first stage of 
diabetic cardiomyopathy, reinforcing the importance of 
early assessment and hence early treatment of diastolic 
function at asymptomatic stage in individuals with 
diabetes. Hence this study was planned to see the 
occurrence of diastolic dysfunction in asymptomatic, 
normotensive type-2 diabetic patients. 

MATERIAL AND METHODS 

In this descriptive case series, patients with T2DM 
having normal blood pressure and normal resting 
electrocardiogram and without any symptoms of heart 
failure were selected from Diabetes management center, 
Services Hospital Lahore. Patients having segmental 
wall motion defects and valvular heart disease on 
Doppler echocardiography, taking any antihypertensive 
medication, serum creatinine >1.5mg/dl, patients with 
T2DM diagnosed for more than 10 years and whose 
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fasting blood sugar level is ≥126 mg/dl or random blood 
sugar level is ≥200 mg/dl at the time of diagnosis were 
excluded. These patients were then booked for Doppler 
echocardiography at a later date after informed consent. 
Doppler echocardiography was performed on all 
patients in left lateral decubitus position using standard 
parasternal, short axis, and apical views. Pulmonary 
venous flow recordings were obtained from the four-
chamber view directed at the right upper pulmonary 
vein. Presence or absence of diastolic dysfunction was 
documented in each case. Valsalva maneuver was used 
to unmask pseudo-normal patterns of ventricular filling. 

RESULTS 
A total of 150 consecutive patients with T2DM were 
selected from the Diabetes Management Centre of 
Services Hospital Lahore from 1st January to 30th June, 
2011. Amongst them, 93 (62%) were males and 57 
(38%) were females. Mean age was 46.26±8.096 years. 
Of the total, 72 (48%) patients were found to have 
diastolic dysfunction and 78 (52%) patients did not have 
diastolic dysfunction. (Table-1) Diastolic dysfunction by 
gender is shown in Table-2. 

Table-1: Diastolic dysfunction by Age 
Diastolic dysfunction 

Age range Yes No Total (100%) 
30–40 12 (36%) 21 (64%) 33 (22%) 
41–50 27 (37.5%) 45 (62.5%) 72 (48%) 
51–60 33 (73%) 12 (27%) 45 (30%) 
Total 72 (48%) 78 (52%) 150 (100%)  

Table-2: Diastolic dysfunction by Gender 
Diastolic dysfunction 

Gender Yes No 
Total (100%) 

Male 48 (52%) 45 (48%) 93 (62%) 
Female 24 (42%) 33 (58%) 57 (38%) 
Total 72 (48%) 78 (52%) 150 (100%) 

DISCUSSION 
Diabetes is associated with left ventricular diastolic and 
systolic dysfunction known as diabetic cardiomyopathy. 
Echocardiography is helpful for the detection of 
diastolic dysfunction and screening for asymptomatic 
diabetic cardiomyopathy should be performed in all 
asymptomatic diabetic subjects. Identification of 
diabetic cardiomyopathy should result in the initiation of 
therapies to prevent the progression of diabetic 
cardiomyopathy.12 Isolated diastolic dysfunction is the 
cause of congestive heart failure in 50% of patients with 
normal systolic function. Several factors have been 
shown to be predisposing conditions associated with the 
development of diastolic dysfunction and diastolic heart 
failure.13 Doppler echocardiography is used to evaluate 
global myocardial performance.14 

Diastolic dysfunction is an important predictor 
of morbidity and mortality in patients with metabolic 
syndrome.15 Diabetic cardiomyopathy in humans is 

characterized by diastolic dysfunction, which may 
precede the development of systolic dysfunction. In 
study, echocardiography performed in 87 patients with 
type 1 diabetes mellitus without known coronary artery 
disease revealed diastolic dysfunction as indicated by 
reduced early diastolic filling, increased atrial filling, 
extended isovolumetric relaxation, and increased 
supraventricular premature beats.16 Similarly in 
individuals with uncomplicated type 1diabetes without 
clinically apparent macrovascular or microvascular 
complications, Carugo et al 17 reported an age-related 
increase in diastolic diameter. Similar well controlled 
T2DM patients revealed a prevalence of diastolic 
dysfunction in upto 30% cases.18 The use of flow and 
tissue Doppler techniques suggests an even greater 
prevalence of diastolic dysfunction (40–75%) in 
individuals with Type-1 and T2DM without overt 
coronary artery disease.19 Indeed, indices for diastolic 
dysfunction were impaired in patients with T2DM.20,21 

Many local studies also have been conducted 
in the past that studied various factors that could exert 
their effect by causing diastolic dysfunction of the heart. 
One them concluded that diastolic dysfunction is much 
more prevalent than previously suggested in patients 
with T2DM. Hence diastolic dysfunction is an early 
marker of diabetic cardiomyopathy.22 Despite the 
association between diabetes and cardiovascular 
morbidity and mortality, the prevalence of diastolic 
dysfunction in asymptomatic patients with NIDDM or 
its relation with other diabetic complications 
(nephropathy, retinopathy, and neuropathy) is not well 
defined and data are controversial.23,24 The main finding 
of this study is that 48% of patients with T2DM without 
evidence of structural heart disease or arterial 
hypertension demonstrate diastolic dysfunction of the 
left ventricle. So this can be inferred that T2DM is an 
independent marker of diastolic dysfunction.  

Diabetic cardiomyopathy was described in 
diabetic patients who had no evidence of coronary artery 
disease, arterial hypertension, or valvular heart 
disease.25,26 Decreased left ventricular diastolic function 
in patients with T2DM found in this study is in 
accordance with previous studies.23,24,27 One case control 
study conducted over the course of three years also 
concluded that around 66% of the patients had diastolic 
dysfunction independent of other factors.28 However this 
case control study had more females and they also had 
fasting lipid profile of their patients done which was 
lacking in current study.  

This study has some pitfalls. Firstly there were 
no controls. Moreover duration of T2DM was not taken 
in to consideration which has considerable effect on the 
diastolic dysfunction. Di Carli et al also demonstrated 
that diastolic dysfunction appeared in the early stages of 
the disease.29 Only one parameter, i.e., T2DM was 
studied. Other parameters like smoking and 
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hypercholesterolemia were not taken in to consideration 
which have profound effect on myocardium, were not 
studied.28 Coronary angiography was not performed in 
T2DM patients in order to exclude coronary artery 
disease as the underlying cause of left ventricle diastolic 
dysfunction. Nonetheless, only patients without any 
clinical signs of coronary artery disease were carefully 
included in the study. Pulmonary venous flow to obtain 
comparable parameters for left ventricle diastolic 
function was not recorded. However, it was believed 
that these limitations do not invalidate the main findings 
of the study. 

CONCLUSION 
Type-2 diabetes Mellitus is associated with a higher 
prevalence of impaired left ventricular diastolic 
function. T2DM was the strongest independent 
predictor of asymptomatic left ventricular diastolic 
dysfunction in patients without structural heart disease 
or arterial hypertension. 
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