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Determination of Left Ventricular Mass by Echocardiography 

in Normotensive Type 2 Diabetic Patients 
للقلب بىاسطت جهاص فحص القلب الأٌسشقٍاس كتلت البطٍي   

 بالوىجاث فىق الصىتٍت لوشظى داء السكشي الٌىع الثاًً هي غٍش الوصابٍي باستفاع ظغط الذم
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Abstract: 
    Background: left ventricular hypertrophy (LVH) is often present in type 2 diabetics even in 

the absence of cardiovascular disease. Aim of study: to explore the presence of LVH in 

normotensive diabetic type 2 patients.Patients and method:  twenty patients with type 2 DM (13 

males and 7 females) recruited from the diabetic clinic in Assadir teaching hospital during six 

months period. All patients were normotensive type 2 diabetics. Twenty normotensive non-

diabetic subjects were recruited as control. Echocardiography was performed to evaluate the LV 

mass (LVM) and LV mass index (LVMI) for each patient.  Results: the study revealed a 

significantly high incidence of LVH in normotensive diabetics than the normal control subjects 

(p value <0.05). Four patients were found to have LVH (20%). Incidence of LVH was more 

common in females (28.5%) than in males (15%), but the difference was not statistically 

significant (p value >0.05). Older age group of patients is correlated significantly with LVH (p 

value <0.05). LVH didn’t significantly correlate with duration of diabetes and fasting plasma 

glucose (p value >0.05).Conclusions: LVH can be seen in the Type 2 DM patients even in the 

absence of hypertension. These patients have a higher LVMI than the normal control subjects.  

 :الخلاصة 
ها ٌىجدذ فدً هشظدى داء السدكشي الٌدىع الثداًً هدي غٍدش الوصدابٍي باستفداع ظدغط الدذم.  دزٍ غالبا  الأٌسشتعخن البطٍي     

( هي هستشفى الصذس التؼلٍودً فدً إًاث ٧ركش و  ٣٥الذساست هصووت لبحج  زٍ الفشظٍت. تن اخز ػششوى هشٌعا بالسكشي)

 ٨ركدشا و  ٣٤غ هشظدى السدكشي)كوجوىػت ظدبط للوقاسًدت هد أخز ن. ػششوى شخصا سلٍوا تن أشهشالٌجف خلال فتشة ستت 

 أظهدشث. الأٌسدش( . تن فحص القلب لجوٍغ الوشاسكٍي بجهاص فحدص القلدب بالوىجداث فدىق الصدىتٍت لقٍداس كتلدت البطدٍي إًاث

هي غٍدش ن بتعدخن البطدٍي  أكثش٪(. كباس السي اظهشوا ػلاقت ٤٢) الأٌسشهشظى لذٌهن  تعخن البطٍي  أسبؼتالذساست وجىد 

 جٌس الوشٌط  تلك الؼلاقت.                                                                                    أوظهش هذة الوشض , هقذاس السكش فً الذم بٌٍوا لن ت الأٌسش
 

Introduction 
 Diabetes mellitus is a state of increased oxidant stress and there is evidence that oxidation may play 

a role in the genesis of higher left ventricular mass
1
. The main forms of structural heart disease 

associated with diabetes are coronary heart disease and diabetic cardiomyopathy, which is 

characterized by left ventricular hypertrophy, left ventricular diastolic and systolic dysfunction. 

Asymptomatic structural heart disease is common and associated with a poor prognosis in patients 

with diabetes
2
. 

    The prevalence of left ventricular hypertrophy (LVH), coronary artery disease, and subclinical 

cardiomyopathy in diabetic patients without known cardiac disease is unclear
3
.In patients with 

diabetes mellitus, subclinical LV abnormalities are common and associated with poor diabetic 

control, advancing age, hypertension and metformin treatment, while angiotensin-converting 

enzyme inhibitor and insulin therapies appear to be protective
4
. 

   Coronary artery disease is not the sole cause of cardiac death in diabetic patients; left ventricular 

dysfunction (LVD) and left ventricular hypertrophy (LVH) are also implicated and, unlike coronary 
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artery disease, are ideal targets for screening. The treatment of left ventricular abnormalities, even 

when these are asymptomatic, is associated with prognostic benefit
5,6,7 

. 

   Hyperinsulinemia might be a determinant of LVH in the type 2 DM patients without 

hypertension. Multiple regression analysis showed that the LVMI was significantly correlated with 

plasma insulin levels only; in other studies LVMI correlated with blood pressure, plasma fasting 

glucose, HbA1c, or BMI in the type 2 DM
8
. 

    The recent recognition that diabetes involves more than abnormal glucose homeostasis provides 

important new opportunities to examine and understand the impact of complex metabolic 

disturbances on cardiac structure and function (Fig.1)
8
:-  

 

                                                                                          

 
  
 

 Figure-1. Schematic illustration of a unifying hypothesis that links NEFAs, hyperinsulinemia, and 

hyperglycemia to the structural and functional phenotypes in diabetic cardiomyopathy. [
 
ryanodine 

receptor (RyR) , sarco(endo)plasmic reticulum Ca
2+

-ATPase
 
(SERCA2), nonesterified fatty acids 

(NEFAs), tumor necrosis factor alpha (TNF ά) .  Poornima IG et al. Diabetic cardiomyopathy: the 

search for a unifying hypothesis.  

Circ Res. 2006 Mar 17;98(5):596-605]. 

       Screening of diabetic patients for diabetic cardiomyopathy is essential and can be achieved by 

echocardiography
6
, albuminuria

10
, blood test for brain natriuretic peptide

2
, detection of 

retinopathy
11

 and coronary artery calcium scoring and noninvasive angiography with computed 

tomography (CT) techniques
12,13

. 

   In this study we investigate the presence of increased left ventricular mass (LVM) and left 

ventricular mass index (LVMI) as measures of LVH in a group of diabetic patients without 

cardiovascular risk factors by echocardiography. 
 

Patients and Methods : 
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The study was conducted in Assadir Teaching Hospital in Najaf over a period of six months, from 

February to August 2007.  

    The study group included twenty patients with type 2 diabetes from outpatient diabetes clinic. 

Diabetes mellitus was diagnosed according to the National Diabetes Data Group and World Health 

Organization diagnostic criteria for type 2 DM
14

:-
               

 ■Symptoms of diabetes plus random blood glucose concentration 11.1 

mmol/L (200 mg/dL)
 
 

 or  

 ■Fasting plasma glucose 7.0 mmol/L (126 mg/dL) 

 
 
or  

 ■Two-hour plasma glucose 11.1 mmol/L (200 mg/dL) during an oral 

glucose tolerance test 

 

   Normal blood pressure was diagnosed according to The Joint National Committee on Prevention, 

Detection, Evaluation and Treatment of Hypertension (JNC-7)
15

:-                 

 
 ---------------------------------------------------------------------------------------              None of the 

subjects had received antihypertensive treatment, had no history of cardiovascular disease or 

significant Q wave in ECG. All the patients had no evidence of renal dysfunction by renal function 

test (blood urea, serum creatinine and creatinine clearance by Cockcroft and Gault equation). 

  A detailed history, especially the age, sex and duration of diabetes mellitus with thorough 

cardiovascular examination was performed for each patient. 

  Twenty normotensive non-diabetic subjects were selected as controls according to previous 

criteria
14,15 

. 

  To evaluate LVM, two-dimensional echocardiographic, M-mode measurements were performed, 

in the left lateral decubitus position, twice for each subject by one examiner with an ultrasound 

imager (Logiq 3, GE, 2004). The end-diastolic LV diameter, end-systolic LV diameter, the 

thickness of the interventricular septum and LV posterior wall thickness were obtained.                  

   LVM (g) was calculated according to the following formula
16 

:- 

LV mass = 0.8 (1.04 ([LVIDd + PWTd + IVSTd]
3
- [LVIDd]

3
))+0.6 g.      

   Where: LVIDd = Left Ventricular Internal Diameter in Diastole 

               PWTd = Posterior Wall Thickness in Diastole 

               IVSTd = Interventricular Septum Thickness in Diastole 

  LVMI (g/m
2
) was calculated by dividing LVM by the body surface area of each subject.  

  LVH was present if LVMI was ≥ 131 g/m
2
 in men and ≥ 113 g/m

2
 in women

16
.  

   The data were analyzed using Chi square test with a level of significance (P value) being < 0.05. 

 

Results : 
      Twenty diabetic patients ranging in age between 35-75 year (mean age  55.35+11.83 year) were 

included in this study. The systolic and diastolic blood pressure was not significantly different 
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between the type 2 diabetics and the control subjects (p value >0.05). Four (20%) of them had 

LVH, 2 females (28.5%) and 2 males (15%), while none of the control group was found to have 

LVH which was statistically significant (p value <0.05) as shown in table-1.   

  There was statistically significant correlation between age of the patients and LVH as shown in 

figure-2. No significant difference was found between LVH with fasting plasma glucose and 

duration of diabetes (p value >0.05) as shown in figure -3 and 4 respectively. Although females had 

LVH more than males, the difference was not statistically significant (p value >0.05) as shown in 

figure-5. 

 

 

 

 

 

 

 

 

 

 

 
Table -1- The Clinical and Echocardiographic Profiles of Diabetic and Control Subjects 

 Diabetic Patients 

(n=20) 

Control Subjects 

(n=20) 

AGE (year) Mean+SD   

55.35+11.83 

43.95+7.20 

30-40 3 6 

41-50 4 11 

51-60 5 3 

61-70 6 0 

71-80 2 0 

SEX   

Male 13 12 

Female 7 8 

FASTING BLOOD SUGAR 

(mg/dl) 

189.5+58.10 89.4+10.04 

70-110 2 20 

111-150 2 0 

151-190 8 0 

191-230 3 0 

231-270 3 0 

271-310 1 0 

311-350 1 0 

LEFT VENTRICULAR 

HYPERTROPHY 

  

With ↑ LVMI 4 0 
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Without ↑ LVMI 16 20 

SBP mmHg 119.25+9 117.25+11.86 

DBP mmHg 71+10.33 69+10.33 

1 2 3 4

Age(year)

LVMI(g/m2)

Age(year) 45 58 61 65

LVMI(g/m2) 120 136 152 129

1 2 3 4

 
 

(Fig.2) the Relation between Age of Patients and LVMI 

(P <0.05) 
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(Fig.3) the Relation between Fasting Blood Glucose and LVMI 

(P value >0.05) 

1 2 3 4
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(Fig.4) the Relation between Duration of DM and LVMI 

(P value >0.05) 
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(Fig.5) the Relation between Sex and LVMI of Diabetic Patients 

(P value >0.05) 
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Discussion and Conclusion : 
Left ventricular hypertrophy in diabetic patients without hypertension was present in our study 

which was consistent with Rabkin et al study
17

. They found that an increased LVM as a result of 

increased thickening in both the interventricular septum and posterior wall compared with the 

control subjects due to direct effect of insulin on collagen synthesis in the vascular smooth muscles 

and hepatic stellate cells. The increased sympathetic nervous system activity caused by insulin may 

also stimulate proliferation of myocardial cells leading to increase LVM.  

   There was significant correlation between LVM and elderly diabetic patients, so age should be 

considered in assessment of cardiac disease. Conversely, sex showed no significant correlation to 

the development of LVH in our normotensive diabetics.  

    Bertoni
18

 found an association between fasting plasma glucose and left ventricular hypertrophy in 

diabetics with four years follow-up. This result was not consistent with our study and could be 

explained by the small number of patients studied and the short duration of follow-up didn’t show 

left ventricular hypertrophy. 

    In agreement with Hiroyoshi Hirayama
9
 study we found that there was no correlation between the 

duration of diabetes and LVH. 

    In conclusion, DM type2 is a cause of LVH in absence of hypertension. Echocardiography is 

recommended as a screening test for diabetic patients to detect any left ventricular abnormality. 
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