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Problem statement: Hypothyroidism is one of the common hypoendocrine disorders. Besides overt disease because of 
lack of routine screening and patient awareness many patients of subclinical disease remain undiagnosed and hence 
untreated. Hypothyroidism affects a number of organs and has deleterious effects on cardiovascular system. Pericardial 

involvement in the form of pericardial effusion is an important observation. This study plans to ascertain the prevalence of pericardial effusion 
in patients of hypothyroidism.

Aims and objectives: To study the prevalence of pericardial effusion in hypothyroid patients and to correlate it with TSH levels.

Materials and methods: This study was conducted on 50 patients of hypothyroidism at Government Medical College, Amritsar. Every patient was 
subjected to trans-thoracic echocardiography and TSH levels were done. Data thus derived was statistically analyzed.

Results: A total of 7 patients (14%) were having pericardial effusion, 6 of these were females and 1 was male. Serum T3 and T4 levels were 
lower and serum TSH levels were higher in  hypothyroid patients with pericardial effusion as compared to those patients who were not having 
pericardial effusion. The data obtained from our study indicated that association between TSH or T4 levels and pericardial effusion was stronger 
than the one that existed between T3 levels and pericardial effusion.
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Introduction
Hypothyroidism is a clinical syndrome resulting from decreased 
production of thyroid hormones. Manifestations of hypothyroidism 
are variable and proportionate to both the degree and duration of 
thyroid hormone deficiency as well as of onset.  Function of thyroid 
gland is directed to the secretion of T3 & T4 hormones that influ-
ence a diversity of metabolic processes. Thyroid hormones influence 
the growth & maturation of tissues, cell respiration, total energy ex-
penditure and the turnover of essentially all substrates, vitamins and 
hormones including the thyroid hormones. Diseases of the thyroid 
are manifested by qualitative or quantitative alterations in hormone 
secretions or enlargement of the thyroid or both. Insufficient hor-
mone secretions results in hypothyroidism or myxedema, in which 
decreased caloric expenditure i.e. hypo metabolism is a principle fea-
ture.1

The prevalence of hypothyroidism in the developed world is about 
4-5%. The prevalence of subclinical hypothyroidism in the developed 
world is about 4-15%.2,3,4 The prevalence of hypothyroidism is high, 
affecting approximately one in every 10 Indians.5 There is often a de-
lay in diagnosis which is attributable to lack of awareness and ineffec-
tive screening programs. Among adult people in India, the prevalence 
of hypothyroidism has been recently studied. In a population-based 
study done in Cochin on 971 adult subjects, the prevalence of hypo-
thyroidism was 3.9%. The prevalence of subclinical hypothyroidism 
was also high in this study, the value being 9.4%. In women, preva-
lence was higher at 11.4%, when compared with men, in whom the 
prevalence was 6.2%. The prevalence of subclinical hypothyroidism 
increased with age. About 53% of subjects with subclinical hypothy-
roidism were positive for anti-TPO antibodies.6 

Cardiovascular system is an important target of thyroid hormone ac-
tion and is sensitive to slight variation in circulating thyroid hormone 
levels. The thyroid hormones, especially T3 regulates cardiac inotropy 
and chronotropy though a variety of direct and indirect mechanisms.7 

The changes seen in hypothyroidism in cardiovascular hemodynamics 
include increased vascular resistance, decreased cardiac output, dias-
tolic hypertension, bradycardia, decreased cardiac contractility and 
decreased blood volume. Pericardial effusion is a common abnom-
ality in cases of hypothyroidism. Pericardial effusion is a constant, an 
early and major factor in the syndrome of myxedema heart. Howev-
er, pericardial effusion in myxedema does not embarrass the cardiac 
function and had lack of tamponade effect.8,9,10 The low incidence of 
cardiac tamponade due to myxedema pericardial effusion may be due 
to slow fluid accumulation and pericardial distensibility.11 However in 
case of large accumulation of pericardial effusion, features of cardiac 
tamponade may be seen.11,12 Cardiomegaly on chest X-ray and low 
voltage ECG are not reliable indicators of pericardial effusion. Tran-
sthoracic echocardiography is a sensitive method for the detection 
of pericardial effusion and can detect as little as 20ml of pericardial 
fluid.13 Therefore echocardiography is employed as method of choice 
for diagnosing pericardial effusion. In the light of the above facts, it is 
very obvious that, hypothyroidism which is a very common disease, 
has important cardiovascular implications. 

CARDIOVASCULAR EFFECTS
Hypothyroidism has a profound effect on cardiovascular system. This 
may be  due to altered lipid metabolism or due to direct effect of thy-
roid hormones on heart or  due to indirect effect on cardiovascular 
system due to change in hemodynamic  parameters. 

Myxedema heart as an entity was first recognised by Zondek in 1918 
when he reported four unusual cases of myxedema in which he 
demonstrated cardiac enlargement along with bradycardia and alter-
ation in the electrocardiogram. A remarkable decrease in transverse 
diameter of the heart and return of the ECG to its normal contour oc-
curred after the administration of thyroid extract.15   It was seen that 
in myxedema patients in congestive heart failure, the patient showed 
rapid clearance of signs and symptoms of congestive heart failure 
with thyroid medication. In one of the cases, decrease in transverse 
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diameter of heart from 19cm to 12.7cm occurred. After the with-
drawal of therapy, heart again dilated and signs of myxedema reap-
peared.16

Meens et al in a later study concluded that ‘Myxedema heart’ is not a 
disease of heart but a manifestation of a thyroid disease termed myx-
edema.17  Myxedema heart was described, as a great increase in the 
size of cardiac dullness on percussion, faintness of the heart sounds, 
diminished cardiac output, reduced voltage on electrocardiogram es-
pecially of T waves, these may be flattened or inverted and complete 
reversibility of these changes to normal on treatment with thyroid 
hormones.18   Myxedema heart may be due to increase in direct ef-
fect of thyroid hormones on the cardiac cells, or due to indirect effect 
though decrease in peripheral oxygen consumption, changes in he-
modynamic parameters and vascular resistance.  Myocardium shows 
accumulation of mucopolysaccharides disrupting myocardial continu-
ity and integrity. Histopathological evidence of pericardial damage is 
seen.18    Douglas et al described necropsies of ten hypothyroid pa-
tients. Myocardial cells containing bluish and PAS positive substances 
were seen. Basophilic degeneration of the myocardium was present in 
extreme degree of hypothyroid disease.19

ECG IN HYPOTHYROIDISM
ECG changes in hypothyroidism consists of sinus bradycardia, low 
voltage QRS complexes and the T wave changes.  Meens et al re-
ported the occurrence of ECG evidence of hypothyroid heart in 70% 
to 80% cases of  established hypothyroidism.17 ECG changes in heart 
are  largely, if not completely, be caused by the fluid in pericardial sac 
and myocardial  edema is responsible for some of the changes.   ECG 
changes observed in hypothyroidism  other than sinus bradycardia in-
clude prolonged QT interval.20   Hardisty et al found ECG changes only 
in the minority of the hypothyroid  patients, some of these changes 
occurred in cases without pericardial effusion  indicating that free 
pericardial fluid is not essential component in their pathogenesis.   

ECHO IN HYPOTHYROIDISM
Echocardiography is a non-invasive mean of assessment of cardiac 
parameters. It is a sensitive method for the detection of pericardial 
effusion.22   Kerber et al in examined 30 hypothyroid patients by us-
ing echocardiography and found evidence of pericardial effusion 
in 10 i.e 33% patients. In their study no significant difference was 
seen in serum levels of thyroxine and TSH in patients with or with-
out effusions.23 Santos et al described reversible cardiomyopathy re-
sembling hypertrophic obstructive cardiomyopathy in hypothyroid 
patients. They examined 19 untreated patients of hypothyroidism 
by echocardiography and found end diastolic interventricular sep-
tal thickness (IVSD) to be increased, with mean interventricular sep-
tal thickness (end diastolic) of 15.4mm. End diastolic left ventricular 
posterior wall thickness (LVPW) remained within normal limits for all 
patients. Mean left ventricular posterior wall thickness (end diastolic) 
was 10 mm. Asymmetrical septal hypertrophy (ASH) defined as ratio 
of IVS(ED) to LVPW equal to or greater than 1.3 was found in 17 out 
of 19 patients. It was seen that IVS thickness decreased after giving 
L- thyroxine.24  Pericardial effusion has been reported in 0-80% of pa-
tients of hypothyroidism.21,22,25  LVPW(ED) was found to be greater hy-
pothyroid patients as compared to normal persons but it was within 
the normal range. Mean LVPW(ED) in hypothyroid group was 9mm. 
IVS(ED) thickness was found to be within normal range in 12 hypo-
thyroid patients while it was increased in remaining 3 patients. Left 
ventricular internal  dimension end diastolic [LVID(ED)] and left ven-
tricular internal dimension end systolic [LVID(ES)] were found to be 
normal with mean end diastolic left ventricular  internal dimension 
[LVID(ED)] of 42mm and mean end systolic left ventricular  internal 
dimension[LVID(ES)] of 27mm in hypothyroid patients.25 Ratio be-
tween IVS(ED) and LVPW (ED)  was found to be increased.24,25 Other 
echocardiographic findings detected by them were thickened wall 
of right ventricle,  decreased wall motion of interventricular septum, 
decreased wall motion of right ventricular and decreased global func-
tion of right ventricle. These findings were reversed by L-thyroxine 
therapy.  IVS thickness was significantly increased in severe overt hy-
pothyroidism. Left ventricular posterior wall thickness was increased 
in overt hypothyroid group only. Pericardial effusion and diastolic 
dysfunction was detected only in overt hypothyroid patients.26 Cardi-
ac failure in uncomplicated hypothyroidism is uncommon, however 
on the other hand in the presence of coincidental cardiac diseases 
e.g coronary artery disease and hypertension, myxedema heart un-

doubtedly precipitate heart failure too. It may result from prolonged 
diastolic relaxation, slowed contraction velocity during systole and 
decreased force development. The hemodynamic response to exercise 
is normal in hypothyroid patients.   Pericardial effusion is a common 
abnormality in hypothyroidism.27 Pericardial effusion is a constant, an 
early and major factor in the syndrome of myxedema heart wall mo-
tion of interventricular septum, decreased wall motion of right ven-
tricular and decreased global function of right ventricle. These find-
ings were reversed by L-thyroxine therapy.28 Parving et al concluded 
that increased capillary pemeability, impaired lymphatic drainage and 
enhanced avidity for salt and water may be responsible for pericardial 
effusion in hypothyroidism.29   Antonis reported cases of hypothyroid 
patient presenting with features of cardiac tamponade.30

MATERIAL AND METHODS
A total of fifty cases of either sex, above the age of 14 years, suspect-
ed to be having hypothyroidism, either attending the outdoor patient 
department or admitted in Government Medical College, Amritsar 
were selected for the study. Informed consent was taken from these 
patients. A thorough history was taken and clinical examination was 
done. Diagnosis of hypothyroidism was confirmed by T3, T4 and TSH. 
Patients with other comorbidities, congenital heart disease, rheu-
matic heart disease and pulmonary disease were excluded from the 
study. Every patient of study was subjected to transthoracic echocar-
diography and examined for the evidence of pericardial effusion.  Re-
sults were be analysed statistically to see association between levels 
of thyroid function and pericardial effusion.

OBSERVATIONS
Out of 50 total patients 45 were females (90%) and 5 were males 
(10%). Majority of the patients in this study comprised of females. 
The total number of patients in l4-30 years age group were 5, those 
in 3l-40 years age group were l4, in the 41-50 years age group were 
18, in the 51-60 years age group were 8 and only 5 patients in the age 
group of more than 60 years. The mean age of patients in the study 
was 54.6 years for males and 44.31 years in females, clearly pointing 
to the earlier onset of hypothyroidism in females and higher risk in 
females.

 PERICARDIAL EFFUSION  
The incidence of pericardial effusion in hypothyroid patients in the 
study was 16%, showing that hypothyroid state is a risk for having 
pericardial effusion. Of the total 5 male patients only 1 (20%) had per-
icardial effusion whereas out of the 45 female patients only 6 (13.3%) 
had pericardial effusion. Further as seen from the sex wise distribu-
tion, pericardial effusion was more common in females than males 
(85.7% vs 14.3%), though males had higher rates of suffering from 
pericardial effusion ( 20% vs 13.3 %). 

Pericardial Effusion Mean T
3 

[ng/dl] Mean T
4 

[μg/
dl]

Mean TSH 
[μIU/L]

Present 66.42 + 20.96 2.67 + 2.11 67.22 + 26.84
Absent 84.95 + 17.45 6.74 +1.06 13.72 + 4.69
Variables ‘t’ ‘p’ Inference
T

3 
and pericardial 

effusion 2.667 0.010 Significant

T
4 

and pericardial 
effusion 5.295 <0.001 Highly signif-

icant
TSH and pericardial 
effusion 3.265 <0.001 Highly signif-

icant

Hypothyroid patients with pericardial effusion in this study group had 
a higher mean TSH values as compared to those without pericardial 
effusion and lower the values of T3 and T4 more were the chances 
that patient could have of pericardial effusion i.e value of TSH was 
directly proportional whereas values of T3 and T4 had an inverse re-
lation with pericardial effusion. The p-value for the T3 and pericardial 
effusion was less than 0.05, thus this relationship was significant. The 
p-value for T4 and pericardial effusion was less than 0.001 showing 
a highly significant relationship.   Similarly the p - value for TSH and 
pericardial effusion was less than 0.001 hence indicating a highly sig-
nificant relationship.  [Table 1]

DISCUSSION
The mean age of patients who were studied was 45.34 years. The 
mean age of female patients was 44.3 years and the mean age of 
male patients was 54.6 years so it can be inferred that hypothyroidism 
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is mostly a disease of middle age groups. The mean age of female pa-
tients was lower than that of male patients indicating the early onset 
of disease in females. The mean age of patients in group with pericar-
dial effusion was 45.75 years and in second group of patients without 
pericardial effusion was 45.26 years.

A total of 50 patients were studied among whom 7 patients (14%) 
were found to have pericardial effusion as detected by trans thoracic 
echocardiography. Out of these 7 patients , 6 were female and 1 was 
male. Thus majority of total patients i.e. 85.7% were females who had 
pericardial effusion. Males accounted for 14.3% of total cases only.

The patients without pericardial effusion had TSH levels 13.72±4.69 
IU/L and those with pericardial effusion had TSH levels 67.22 ±26.84 
IU/L, supporting the evidence that higher the TSH levels are, severer 
the hypothysoidism and more is the risk of pericardial effusion. The 
p value for TSH and pericardial effusion was <0.001, indicating that it 
was highly significant.   The patients without pericardial effusion had 
T3 levels 84.95±17.45 and those with pericardial effusion had T3 lev-
els 66.42 ±20.96, supporting the evidence that the patients who had 
pericardial effusion were having lower levels of T3 hormone. The p 
value for T3 and pericardial effusion was <0.05. indicating that it was 
significant.  Patients in whom pericardial effusion was not detected 
had T4 levels 6.74±2.11 and those with pericardial effusion had T4 
levels 2.67 ±1.06, supporting the evidence that the patients who had 
pericardial effusion were having lower levels of T4 hormone. The p 
value for T4 and pericardial effusion was <0.001, indicating that it was 
highly significant.     It was clear from the above discussion that there 
was a direct relation between occurrence of pericardial effusion and 
levels of TSH and an inverse relation between occurrence of pericar-
dial effusion and levels of T3 and T4. The p-value we obtained from 
our data suggested that TSH and T4 levels had a stronger relationship 
with occurrence of pericardial effusion as compared to association 
between T3 levels and  pericardial effusion. Several other studies 
conducted in past were showing consistent findings. Crowley et al, 
reported 9 out of 15 hypothyroid patients studied by him had peri-
cardial effusion.31 Hardisty et al examined 39 patients with untreated 
hypothyroidism using echocardiography and found out that pericar-
dial effusion was present in 12 patients who had severer hypothyroid-
ism.21   Khaleeli et al detected pericardial effusion in 5 out of 6 consec-
utive untreated patients with severe hypothyroidism.22   Kerber et al 
examined 33 hypothyroid patients and found echocardiographic evi-
dence of pericardial effusion in 10 patients i.e 33% of total patients.23  
Verma et al conducted a study on 44 patients of hypothyroidism, 
dividing them into two groups of 22 patients each with overt hypo-
thyroidism and subclinical hypothyroidism respectively. Pericardial 
effusion was found in patients with overt hypothyroidism only, thus 
with severer hypothyroidism.26    Rawat and Satyal conducted a study 
on 20 hypothyroid patients (12 female and 8 male) and found out a 
striking correlation between severity of disease i.e.  hypothyroidism 
and pericardial effusion. Our study is consistent with the above men-
tioned studies further validating that  the higher the TSH levels, the 
higher is the incidence of pericardial effusion.32 

It was seen that mean heart rate in hypothyroid patients without per-
icardial effusion was 77 ± 4.35 and in cases with pericardial effusion 
was 64.5 ± 2.07.Thus in patients with pericardial effusion the heart 
rate was lower than in patients without pericardial effusion. The p val-
ue was found out to be less than 0.001, suggesting it to be highly sig-
nificant.  Klen and Ojama conducted a study on hypothyroid patients 
and found out that the heart rate was between 60 to 80. Bradycardia 
and decreased stroke volume both account for decreased cardiac out-
put in patients of hypothyroidism.33 Kral et al studied 19 patients of 
hypothyroidism and documented decreased cardiac index in these 
patients which was reversible with thyroid homone replacement.34 In 
the study done by Rawat and Satyal, mean heart rate was 58 beats 
per minute in untreated patients as compared to 69 beats per minute 
in treated patients. These findings were in accordance with the above 
study hence it could be concluded that heat rate decreases with in-
crease in TSH levels. 
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