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Hyperthyroidism And Cardiovascular Manifestations
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ABSTRACT
Introduction: Cardiac involvement in hyperthyroidism is of great prognostic importance as they can
cause significant morbidity and mortality. The present
study was undertaken to study the cardiac
manifestations of hyperthyroidism, their correlation
with thyroid hormone levels and the outcome with
treatment.
Methodology: A descriptive, prospective study about
cardiac manifestations of hyperthyroidism was
conducted among 50 consecutive patients of hyperthyroidism attending medical OP or admitted in
medicine wards, Department of Medicine, KIMS
Medical College, Bhubaneswar during the period
from December 2013 to November 2014.
Results:Mean age with hyperthyroidismin the study
was 46.06 years. Majority of elderly patients with
hyperthyroidism had MNG. The commonest
presenting symptoms were heat intolerance and
fatigue, followed by weight loss. Palpitation was the
commonest cardiac symptom in hyperthyroidism
(74%). Tachycardia (66%) was the most common
cardiac sign noted.
Conclusion: Grave’s disease was the commonest
cause of hyperthyroidism. Treatment of hyperthyroidism reversed cardiac symptoms in majority of cases.
Hyperthyroidism should be corrected or managed as
soon as symptoms occur.
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INTRODUCTION
Thyroid disorders constitute the second
commonest endocrinological disorder in clinical
practice after diabetes mellitus. Thyrotoxicosis is
defined as the state of thyroid hormone excess.
Hyperthyroidism denotes excessive thyroid
function.1 Cardiac involvement in hyperthyroidism is of great prognostic importance as they can
cause significant morbidity and mortality. All the
more they are potentially reversible also.
Secondary complications like stroke can arise
from atrial fibrillation. Cardiac problems resolve
rapidly when hyperthyroidism is treated and
thyroid hormone return to normal range.2,3 Early
and prompt recognition of cardiac abnormalities
and aggressive treatment prevents lot of
complications of hyperthyroidism. Also, many a
times, cardiac features are the presenting
symptoms of hyperthyroidism. The present study
was undertaken to study the cardiac manifestations of hyperthyroidism, their correlation with
thyroid hormone levels and the outcome with
treatment.4,5
MATERIAL AND METHODS
A descriptive, prospective study about cardiac
manifestations of hyperthyroidism was conducted
among 50 consecutive patients of hyperthyroidism attending medical OP or admitted in
medicine wards, Department of Medicine, KIMS
Medical College, Bhubaneswar during the period
from December 2013 to November 2014. Before
the initiation of study, the protocol was approved
by the Ethical Committee of KIMS Medical
College, Bhubaneswar. In order to avoid any
problem in the study and to guarantee full cooperation of the participants, Informed consent
was obtained from the participants before their
participation.
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Procedure
Therapeutic strategies adopted in this study
included drugs and surgery. One patient expired
during the follow up due to refractory cardiac
failure and three patients could not be reassessed.
Forty-six patients were re evaluated after six
months. Cardiac abnormalities assessed before
and after treatment were Palpitation, Tachycardia,
Atrial fibrillation, Systolic hypertension, Loud
S1, ejection systolic murmur, pansystolic
murmur, cardiac failure, cardiomegaly.
STATISTICAL ANALYSIS
Statistical analysis was conducted using SPSS
version 17. Descriptive statistics is presented in
tabular form.
RESULTS
Majority of the patients with hyperthyroidism
were between 30 and 49 years old (62%). Mean
age in the study was 46.06 years. Majority of
elderly patients with hyperthyroidism had MNG.
The patients were predominantly females. The
male: female ratio was 1:2.57. The commonest
presenting symptoms were heat intolerance and
fatigue, followed by weight loss. Palpitation was
the commonest cardiac symptom in hyperthyroidism (74%). Tachycardia (66%) was the most
common cardiac sign noted. Atrial fibrillation
was seen in 14% cases. Electro- cardiogram
abnormalities were seen in three fourth of cases
(76%), tachycardia being the commonest
abnormality. One fourth (24%) of patents had
cardiomegaly and nearly half of the patients
(44%) had echocardiographic abnormalities.
Hyperthyroidism per se is a risk factor for
diastolic dysfunction in young patients. Valvular
abnormalities were not common. Among the
Valvular abnormalities, mitral regurgitation was
the commonest one. Grave’s disease was the
commonest cause of hyperthyroidism, accounting
for 50% cases. Atrial fibrillation was common in
elderly patient with hyperthyroidism. 71.4% of
patients with atrial fibrillation were above 60
years old. High T3 and low TSH levels correlated
with the presence of atrial fibrillation. High T4
levels and low TSH levels were significantly
associated with the presence of systolic
hypertension. Age and severity of the disease is

the most important risk factors for atrial fibrillation in hyperthyroidism. Patients with multinodular
goiter had severe disease as compared to
hyperthyroidism due to other causes. MNG
patients had a higher prevalence of atrial
fibrillation. 85.7 % of patients with atrial fibrillation had MNG. Treatment of hyperthyroidism
reverses the cardiac abnormal- ities in most of the
cases. There was significant improvement
clinically as well as in the ECG and
echocardiographic abnormalities with treatment.
Younger patients with atrial fibrillation had
higher chance of reversing to sinus rhythm.
Cardiac failure improved with treatment in all
cases (Table-1). At follow up only 6% had
cardiac symptoms compared to the 74% on
presentation. Edema subsided with treatment in
all cases. Treatment modality and etiology of
hyperthyroidism did not have any impact on
response to treatment. (Table-2).
Cardiac abnormality

At
presentation

Palpitation

74%

On
follow
up
6%

Tachycardia
66%
12%
Atrial fibrillation
14%
4%
Systolic hypertension
32%
4%
Loud S1
15%
4%
Ejection systolic
8%
4%
murmur
Pansystolic murmur
4%
6.5%
Cardiac failure
5%
0%
Cardiomegaly
24%
18%
Table-1: Cardiac abnormalities before and after
treatment

DISCUSSION
The mean age of presentation was 46.06 years.
62% of patients were between 30 and 49 years.
56% of patients with Grave’s disease and 61% of
patients with MNG were in the age group
between 30 and 49 years. This is comparable with
the existing literature showing common
occurrence of Grave’s disease in the 20-50 age
group1. All patients with solitary nodule were
between 30 and 39 years.6 Females outnumbered
males in the current study. This is consistent with
available literature.7 The male:female ratio in this
study was 1.0:2.57. The male: female ratio was

INTERNATIONAL JOURNAL OF CONTEMPORARY MEDICAL RESEARCH

Volume 2 | Issue 2|

Behera and Mishra
Abnormality
Diastolic
dysfunction
Mitral
regurgitation
Left ventricular
hypertrophy
Pulmonary
hypertension
Aortic
regurgitation
Tricuspid
regurgitation
Mitral valve
prolapse
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At Presentation
(%)
26

On follow
up (%)
10

16

02

8
6

8
2

4

2

4

0

2

2

Table-2: Echo findings before and after treatment

1:3.8,1:2 and 1:1 in patients with Grave’s disease,
MNG and toxic adenoma respectively. A higher
proportion of males were noted in this study. This
may be due to the fact that females seek and get
less medical attention in our country and may
reflect a difference between the two sexes in
availing medical care facilities. Literature shows
a male: female ratio of 1:10 in patients with
Grave’s disease.7
Heat intolerance, fatigue and weight loss were the
commonest presenting symptoms. In a previous
Indian study on juvenile hyperthyroidism, the
common symptoms observed at presentation were
weight loss (82.1%), excessive sweating (78.6%),
heat intolerance (76.8%), increased appetite
(73.2%) and diarrhea (48.2%).8
Neurological abnormalities were seen in 80%
cases. Tremor was the commonest neurological
sign (74%), followed by hyperreflexia (36%).
However, only 8% subjects reported tremor as a
presenting symptom.1
Thyroid ophthalmopathy was noted in 52% cases.
Among Grave’s disease patients, 84% had
ophthalmopathy, comparable to the existing
literature showing ophthalmopathy in 75% cases.
We noticed a slightly higher incidence of dermopathy (12%) as compared to the reported 5%.1
Palpitation was the commonest cardiac symptom
in our study, which was in concordance with the
available literature. In our study, 74% patients
had cardiac symptoms on presentation.66% of
our cases had tachycardia, 14% had atrial
fibrillation and 32% had systolic hypertension. A
widened pulse pressure was noted in 24% cases.

As per the literature, tachycardia is the
commonest cardiac sign in hyperthyroidism. In a
study of 880 patients of varying age, resting
tachycardia was second only to goiter as the most
common sign of hyperthyroidism.4,6 In our study,
14% patients had atrial fibrillation, which was
comparable with the reported prevalence of 220%.1,9,10 Cardiovascular system examination
showed abnormalities in 46% cases, the
commonest being a loud S1. Among the murmurs
an aortic ejection systolic murmur due to
hyperdynamic circulation was the commonest
one, seen in 16% cases. 10% cases had cardiac
failure.
Electrocardiogram abnormalities were seen in
76% cases, tachycardia being the commonest
abnormality. Atrial fibrillation was seen in 14%
cases. Cardiomegaly was noted in chest X-ray in
24% cases. Echocardiographic abnormalities
were seen in 44% cases. Diastolic dysfunction
was noted in 26% cases. Valvular abnormalities
were not common. Among the Valvular
abnormalities, mitral regurgitation was the
commonest one. Diastolic dysfunction was
common in patients above 40 years and 38.4% of
patients with diastolic dysfunction had associated
hypertension. Advanced age and hypertension are
risk factors for diastolic dysfunction. However
none of the patients less than 40 years with
diastolic dysfunction (6/13) had hypertension.
Also 25% of our subjects of less than 40 years
had diastolic dysfunction compared to the normal
prevalence of 2-4% in the age group 25-35 years.
So in the younger age groups, hyperthyroidism
per se is an independent risk factor for diastolic
dysfunction. Left atrial enlargement was seen in
42.8% (3/7) of cases with atrial fibrillation. All
patients with left atrial enlargement were more
than 60 years old. In a previous study analyzing
the relationship between left atrial size and AF in
hyperthyroidism, left atrial enlargement existed
in 7% of patients younger than 40 years, in only
2% of those older than 40 without fibrillation,
and in as many as 94% of those older than 40
year with AF.5,3
Electrocardiogram abnormalities in our study
were comparable with the available literature. We
noticed less cardiomegaly and atrial fibrillation.
This may be due to the fact that we had less
number of elderly patients.9,10 Embolic episodes
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were noted in none of our patients.
Grave’s disease was the commonest cause of
hyperthyroidism in our study. 50 % of our cases
of hyperthyroidism were due to Grave’s disease.
This is slightly less compared to the reported
incidence of 60-80%.1 We had only very few
cases of toxic adenoma. Since the numbers are
too small and this is a hospital-based study, it is
not appropriate to comment whether this reflects
any regional epidemiological variation.11
Atrial fibrillation was common in elderly patient
with hyperthyroidism. 71.4% of patients with
atrial fibrillation were above 60 years old. In the
age group above 60 years, 62.5 % patients had
atrial fibrillation.
In our study, it was observed that patients with
severe disease had higher incidence of atrial
fibrillation and systolic hypertension. Also it was
observed that patients with multinodular goiter
had severe disease as compared to hyperthyroidism due to other causes. Age and severity of
disease were the important risk factors for atrial
fibrillation in hyperthyroidism.12
MNG patients had a higher prevalence of atrial
fibrillation. 85.7 % of patients with atrial
fibrillation had MNG. Patients with multi nodular
goiter, because of their old age, have an increased
prevalence of AF. In a previous study prevalence
of atrial fibrillation was 43% whereas it was only
10% in patients with Graves’ disease.1 MNG
patients also had more systolic hypertension as
compared to other etiologies.
With treatment there was significant reduction in
cardiac abnormalities. Only two patients had
persistent atrial fibrillation on follow up. Both of
them were above 60 years old and had left atrial
enlargement. Treatment of hyperthyroidism is
frequently associated with reversion of atrial
fibrillation to sinus rhythm. In one study, this
occurred in 62 percent of 163 patients within 8 to
10 weeks after they returned to a euthyroid state.
Seven patients had mild hyperthyroidism on
follow up. There was significant reversal of echo
findings on follow up with treatment. Diastolic
dysfunction improvement was the most notable
one. Left atrial enlargement persisted in all the
three cases.
Treatment of hyperthyroidism reversed cardiac
symptoms in majority of cases. In a previous
study of 356 patients with cardiac involvement

with atrial fibrillation, angina or heart failure,
over 90% had improvement in cardiac symptoms
and signs after treatment.13-15
No statistically significant difference was noted
between the two treatment groups with regard to
response to treatment. No treatment modality was
superior over the other and response to treatment
was not dependent on the treatment modality
adopted. No statistically significant correlation
was noted between etiology of hyperthyroidism
and treatment outcome. However, the numbers
were too small to draw any significant
conclusions.
CONCLUSION
In present study heat intolerance, fatigue and
weight loss were the commonest presenting
symptoms. Neurological abnormalities were seen
in 80% cases. Thyroid ophthalmopathy was noted
in 52% cases. Palpitation was the commonest
cardiac symptom. Cardiovascular system
examination showed abnormalities in 46% cases,
the commonest being a loud S1.
Electrocardiogram abnormalities were seen in
76% cases, tachycardia being the commonest
abnormality. Grave’s disease was the commonest
cause of hyperthyroidism. Treatment of
hyperthyroidism reversed cardiac symptoms in
majority of cases.
LIMITATIONS
This is a hospital based study conducted in a
tertiary care center and so is not reflective of the
patterns in the community. The study population
was small. We had less number of elderly
patients, probably because they seek and/or get
less medical attention. Larger community based
studies are needed to find out the exact
prevalence of cardiac abnormalities and the clinico epidemiological patterns of hyperthyroidism in
our region.
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