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Abstracts: Background and Objectives: Hypothyroidism decreases the heart rate, cardiac output and 
myocardial contractility. Altered intracellular Calcium handling results in left ventricular diastolic dysfunction in 
hypothyroidism. Methods: 33 cases of primary hypothyroidism and 33 age (+/_ 5 years) and sex matched 
healthy controls were studied. Thyroid profile and 2 D Echocardiography was done in all patients. Pulsed wave 
Doppler examination to study the diastolic transmitral flow velocities was done to assess the left ventricular 
diastolic function. Results: There was female preponderance (male to female ratio of 1:7.25), weight gain 
(60.60% cases) being the most frequent presenting symptom. The mean BMI and mean systolic and diastolic 
blood pressure were significantly increased in the cases (p<0.05).  Hypothyroid patients had significant 
bradycardia (p<0.05). 7(21.21%) patients had pericardial effusion. Statistically significant difference was found 
in the IVST, PWT, IVRT and DT (p<0.05); the trans-mitral ‘A’ wave velocity was significantly increased in cases 
(72.13 +/-13.27 Vs 65.48 =/-9.345; p=0.022). The ratio of E: A was significantly decreased in the hypothyroid 
group (1.23 in cases and 1.38 in controls; p=0.011). Interpretation and Conclusion: Hypothyroidism results in 
left ventricular structural changes in the form of concentric remodelling, pericardial effusion and left 
ventricular diastolic dysfunction. [ Deoke S  NJIRM 2014; 5(2) :66-70] 
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Introduction: The cardiovascular system is the 
major target for actions of the thyroid hormones 
and, as such, bears the maximum brunt of thyroid 
dysfunction. Both, hypothyroidism and 
hyperthyroidism can alter the left ventricular 
structure and function.  
 
Changes in cardiac gene expression in the 
contractile apparatus, the sarcoplasmic reticulum, 
and the outer myocyte cell membrane bring about 
these changes 1. Thus, an increase in thyroid 
hormone level enhances myocardial contractility, 
relaxation, cardiac output and heart rate, whereas 
hypothyroidism decreases these parameters 2, 3. 
Pericardial effusion is seen in severe long standing 
hypothyroidism.  
 
Hypothyroid patients have an increased risk of 
coronary artery disease probably due to 
dyslipidemia and endothelial dysfunction 4.   
 
LV diastolic dysfunction is a consistent finding in 
subclinical as well as overt hypothyroidism. Altered 
intracellular Calcium handling is a major factor. An 
increase in body weight and blood pressure in 
hypothyroidism causes left ventricular hypertrophy 
(LVH) and contributes to diastolic dysfunction 5. 

  
 Further, increased intra-myocardial fibrosis may 
be the contributing factor in overt and not 
subclinical hypothyroidism 6. Even before the onset 
of LVH, early altered myocardial texture detected 
by newer ultrasonic intra-myocardial tissue 
techniques has been described in subclinical 
hypothyroidism 7. 
 
Thus LV structural and functional alterations are 
observed not only in overt hypothyroidism, but 
also in milder, subclinical cases; changes are also 
noted with acute hypothyroidism as seen in 
patients undergoing thyroidectomy for thyroid 
malignancy 8, 9. Further, the diastolic dysfunction in 
hypothyroidism is amenable to reversal after 
treatment 10, 11. Hence the present study was 
undertaken to study the left ventricular structural 
and functional alterations in hypothyroidism, with 
emphasis on LV diastolic dysfunction.  
 
Material and Methods: The study was initiated 
after prior approval by the Institutional Ethics 
Committee. 33 cases of primary hypothyroidism 
and 33 age (+/_ 5 years) and sex matched controls 
attending OPD or admitted in the hospital were 
included in the study. Patients with Diabetes 
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mellitus, previous myocardial infarction, rheumatic 
heart disease, Endocarditis, renal failure and 
pregnancy were excluded. Detail history and 
clinical examination was done in all patients. 
Thyroid profile was done in all subjects. Left 
ventricular function was assessed 
echocardiographically. Standard M-mode, 2 D-Echo 
and Doppler Echocardiography was done on 
Toshiba Nemio XG SSA- 580A machine with 3 MHz 
probe by the same person to minimize inter-
observer variation. To minimize intra-observer 
variation, an average of 3 readings was taken. 
Echocardiographic measurements were done as 
per the guidelines of the American Society of 
Echocardiography. The parameters studied were 
diastolic septal wall thickness (IVSTd) and diastolic 
posterior wall thickness (PWTd). Diastolic septal 
wall thickness (IVSTd) and diastolic posterior wall 
thickness were estimated during M mode 
examination. Pulsed wave Doppler was done by 
keeping a sample volume of 2 mm at the tip of 
mitral annulus in the left lateral position and 
transmitral flow velocities were measured. The left 
ventricular diastolic function was assessed by 
parameters like diastolic transmitral peak velocities 
(E and A) and the E: A ratio, the Isovolumic 
relaxation time (IVRT) (time interval between end 
of systolic outflow and the transmitral E wave 
onset) and Deceleration time (DT) of the E wave.                                                                                
 
Statistical Analysis: All statistical analysis was done 
by EPI INFO version 6. Categorical variables 
(Gender, symptoms, pericardial effusion) were 
expressed as actual numbers and ssssspercentages. 
Continuous variables were presented as Mean+/- 
SD and compared by performing unpaired t test  
where data was normal  and Mann Whitney U test 
was used where data was not normal (IVRT and 
TSH). 
 
Result: 33 cases (4 males, 29 females) of primary 
hypothyroidism were included in the study. The 
male to female ratio was 1:7.25. Most subjects 
were in the age group 31 to 45 years. As expected, 
there was a significant difference in the mean 
levels of T3, T4 and TSH in cases and controls (p< 
0.05) (Table 2). 
 

 

Table: 1 Showing mean T3, T4 and TSH levels 

Hormone  Group Mean +/-SD ‘p’ value 

T3(pg/ml) 1 0.502 +/-0.24 <0.0001 

2 1.279 +/-0.46 

T4(ng/ml) 1 4.006 +/-2.10 <0.0001 

2 9.352 +/-2.38 

*TSH 
(uIU/ml) 

1 46.07 +/37.62 <0.0001 

2 2.93 +/-1.90 

1 – case, 2 – control *Mann Whitney ‘U’ test 
 
There was a statistically significant difference in 
the mean BMI (21.40 and 19.88 in cases and 
controls respectively; p=0.042) between the two 
groups. Similarly there was significant bradycardia 
in the hypothyroid patients (p<0.05). Significant 
difference was also observed in the systolic and 
diastolic blood pressure between the two groups 
(p<0.05) (Table 2).  
 
Table: 2 Showing distribution of various clinical 
parameters 

Parameter Group Mean +/-SD ‘p’ 

BMI 
(kg/m2) 

1 21.40+/-3.694 0.042 

2 19.88+/-2.039 

P(beats /min) 1 68.24+/-13.723 <0.001 

2 78.55+/-7.387 

SBP(mm Hg) 1 120.42+/-17.739 0.020 

2 112.00+/-9.657 

DBP(mm Hg) 1 77.82+/-12.190 0.004 

2 70.48+/-6.727 

1 – case, 2– control, BMI – Body mass Index, P – 
pulse, SBP – Systolic Blood Pressure, DBP – 
Diastolic  Blood Pressure 
 

Amongst the various 2 D Echo parameters, the 
septal (8.9 +/- 2.8317 mm in cases and 7.7 +/- 
0.9961in controls; p= 0.019) and posterior wall 
thickness (9.688+/- 1.60 mm in cases and 8.194+/-
1.4355 mm in controls, p=0.00) in diastole were 
significantly increased (Table 3) 
   
On analysis of the various parameters of Left 
ventricular diastolic function, statistically 
significant difference was found in the IVRT and DT 
(p<0.05). However the difference in the ‘E’ wave 
velocity was not found to be significant in the 
hypothyroid group (84.64+/-17.66 vs 88.57+/-
8.248; p=0.251). The trans-mitral ‘A’ wave velocity 
was significantly increased in cases as compared to 
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healthy individuals (72.13 +/-13.27 and 65.48 =/-
9.345; p=0.022). There was a significant difference 
in the ratio of E: A in the two groups (1.23 in cases 
and 1.38 in controls; p=0.011) (Table 3).   
 
7 (21.21%) subjects were observed to have 
pericardial effusion; all had serum TSH above 20 
mIU/L. On correlating the presence of pericardial 
effusion with serum TSH, most (n=5, 33.33%) had 
levels above 50 mIU/L (Table 4). 
 
Table: 3 showing the Left Ventricular Echo-    
Cardiographic parameters 

Parameter Group Mean+/-SD ‘p’ 

IVSTd 
(mm) 

1 8.990+/- 2.8317 0.019 

2 7.730+/- 0.9961  

PWTd 
(mm)  

1 9.688+/- 1.6000 <0.0001 

2 8.194+/- 1.4355  

*IVRT 
(msec) 

1 97.61+/- 6.562 <0.0001 

2 89.03+/- 9.671  

DT (msec) 1 179.79+/-23.480 0.011 

2 164.39 +/-24.46  

E (m/s) 1 84.64+/- 17.657 0.251 

2 88.57+/- 8.248 0.001 

A (m/s) 1 72.13+/- 13.266 0.022 

2 65.48+/- 9.345  

E/A  1 1.2252 +/-0.263 0.011 

*Mann Whitney ‘U’ test 
 
IVST (d )- Interventricular septal thickness in 
diastole;PW (d)- Posterior wall thickness in 
diastole; LVEF – Left ventricular Ejection Fraction; 
IVRT –Isovolumic relaxation time; DT- Deceleration 
time; E – Transmitral early diastolic flow velocity; A 
– Transmitral late diastolic flow velocity.  
 

Table : 4 showing the correlation of TSH with the 
presence of pericardial effusion 

TSH level 
(mIU/L) 

Number of 
patients 
(n = 33) 

Patients with 
Pericardial        
Effusion (%) 

 0.5 - 20 10  0 (0%) 

 20 -50  8  2 (25%) 

  >50  15  5(33.33%) 

 
Discussion: The present study had female 
preponderance with a male to female ratio of 
1:7.25. This has been observed in various 

epidemiological studies. Symptomatic thyroid 
failure is present in 1 -2 % of the population and 
tends to affect women 12. 
 
Amongst the various clinical parameters, patients 
with hypothyroidism had significant bradycardia 
and systolic and diastolic hypertension (p<0.05). 
Similarly the BMI was significantly increased in 
hypothyroid patients as compared to controls 
(p=0.042). These changes are well described in 
hypothyroidism. Bradycardia is generally thought 
to be due to hypoactive sympathetic system in 
hypothyroidism. However, though there is overall 
depression of adrenergic response at cardiac and 
peripheral level, enhanced sympathetic output 13 
and increased plasma Norepinephrine 
concentrations 14 have been described. Further, 
power spectral analysis of heart rate suggests an 
increased sympathetic influence on the autonomic 
cardiovascular system with blunted cardiovascular 
responsiveness 15. Though the exact mechanism of 
elevated diastolic blood pressure in 
hypothyroidism is not known, altered autonomic 
function and structural changes in vascular tissue 
or expansion of extracellular fluid volume are the 
postulated mechanisms 16.Impaired vascular 
function in the form of increased systemic vascular 
resistance, arterial stiffness and impaired 
endothelial function also contribute 4.  
 
In the present study, the mean interventricular 
septal thickness and posterior wall thickness were 
significantly increased in the cases. Previous 
studies have reported left ventricular concentric 
remodelling in subclinical hypothyroidism 11 and 
mild concentric hypertrophy in overt 
hypothyroidism 17. This LV concentric remodelling 
of subclinical hypothyroidism is reversible with 
treatment 11; thus institution of early treatment 
may prevent the development of LV remodeling 
which in turn may prevent LV hypertrophy, a 
predictor of future adverse cardiovascular events. 
 
 The various pulsed wave derived Doppler indices 
of diastolic function were significantly different in 
the cases as compared to the controls.LV 
relaxation abnormalities in the form of prolonged 
DT, IVRT and reduced E/A ratio were observed in 
the present study. Similar findings have been noted 
in previous studies. LV diastolic dysfunction has 
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been described in subclinical 10, 11, 18, 19 as well as 
overt hypothyroidism 20. Short term acute 
hypothyroidism also causes discrete diastolic 
dysfunction 8, 9. Furthermore many of these 
changes are reversible with treatment 10, 11, 18, 19. 
Application of newer intramyocardial ultrasonic 
techniques allows early detection of altered 
myocardial texture, intrinsic contractility and 
regional deformability even before gross features 
of diastolic dysfunction are detected by 
conventional 2 D- Doppler echocardiography 7. 
Alteration in cardiac gene expression in the 
contractile apparatus, causing changes in the 
cytosolic Calcium concentration occurs in 
hypothyroidism. Hence diastolic dysfunction occurs 
in these patients. 
 
In the present study, 7(21.21%) patients had 
pericardial effusion; presence of pericardial 
effusion correlated with the severity of disease. 
The incidence of pericardial effusion has been 
variably described between 30-45%20. Pericardial 
effusions are seen in severe, prolonged untreated 
hypothyroidism; cardiac tamponade is a rare 
feature. As in the present study, correlation of 
pericardial effusion with the severity of 
hypothyroidism has been described previously 21. 
 
Conclusion: To conclude, hypothyroidism is 
associated with various structural and functional 
alterations in the form of concentric remodelling, 
pericardial effusion and diastolic dysfunction. 
Along with other concomitant risk factors like 
hypertension and dyslipidemia, these changes 
portend an increased cardiovascular risk in these 
patients.  
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