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Abstract:  
This study, conducted at Nalanda Medical College and Hospital in Patna, examined the cardiovascular and 
thyroid morphological effects of hypothyroidism in a group of 100 patients. The electrocardiographic 
evaluations uncovered notable results including bradycardia and prolonged QT intervals. Additionally, 
echocardiography detected diastolic dysfunction and occasional pericardial effusions, particularly in patients 
experiencing more severe hypothyroid states. The neck ultrasound revealed an enlargement of the thyroid gland 
and an uneven texture. The results highlight the important connection between thyroid problems and heart 
issues, emphasising the need for a thorough approach to diagnosing and treating hypothyroid patients in order to 
reduce potential health dangers.  
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Introduction 

Hypothyroidism is a condition where the thyroid 
gland doesn't produce enough thyroid hormones. It 
can have different levels of severity, ranging from 
subclinical to overt hypothyroidism [1]. The 
deficiency of these hormones is a cause for concern 
in multiple organ systems, including the 
cardiovascular system. They play a crucial role in 
regulating metabolism, heart rate, and body 
temperature [2]. This study seeks to explore the 
correlation between hypothyroidism and its impact 
on cardiac health, as indicated by changes in 
electrocardiographic (ECG) readings, as well as 
structural and functional changes observed in 
echocardiography [3]. In addition, ultrasound of the 
neck (USG neck) can provide a comprehensive 
understanding of the thyroid gland's morphology 
and the extent of thyroid pathology, as well as its 
systemic effects [4,5]. This paper aims to provide a 
comprehensive analysis of the effects of 
hypothyroidism on cardiovascular health and 
thyroid gland morphology. By combining the 
results of ECG, USG neck, and echocardiography, 
the study offers valuable insights into the 
relationship between thyroid dysfunction and 
cardiac manifestations [6,7]. 

The objective of this study is to comprehensively 
examine the electrocardiographic patterns, thyroid 
gland morphology using ultrasound (USG neck), 
and cardiac function through echocardiography in 

patients who have been diagnosed with 
hypothyroidism. Through the analysis of these 
parameters, the study aims to uncover and describe 
the impact of decreased thyroid hormone levels on 
the structure and function of the heart, while also 
investigating any potential alterations in the thyroid 
gland. This comprehensive approach seeks to 
improve the comprehension of the cardiovascular 
consequences of hypothyroidism, enabling more 
effective diagnostic, monitoring, and treatment 
methods for those affected. 

Methodology 

Study Design and Setting: This retrospective 
study was carried out over six months at Nalanda 
Medical College and Hospital (NMCH) in Patna, 
where 100 patients diagnosed with hypothyroidism 
were selected from the Medicine outpatient 
department. 

Participants: Adults 18 and older with primary 
hypothyroidism were studied. The diagnosis was 
confirmed by high serum TSH and decreased FT4. 
To isolate primary hypothyroidism, patients with 
cardiovascular disease or other thyroid problems 
were excluded. 

Procedures: Electrocardiogram (ECG): Every 
participant received a comprehensive ECG to 
assess the heart's electrical activity and detect any 
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abnormalities in the typical patterns. A neck 
ultrasound, also known as ultrasonography, was 
conducted to evaluate the appearance and condition 
of the thyroid gland, as well as identify any 
potential abnormalities. Medical professionals 
employed echocardiography, an imaging technique, 
to evaluate the functioning and structure of the 
heart. This assessment primarily involved 
measuring metrics like ejection fraction, chamber 
sizes, and the integrity of the heart valves. 

Data Collection and Analysis: Data from ECG, 
USG neck, and echocardiography were 
systematically collected and analyzed. The aim was 
to correlate the severity of hypothyroidism with 
changes in cardiac function and thyroid gland 
morphology, exploring both the direct and indirect 
effects of decreased thyroid hormone levels on 
cardiovascular health. 

Results  

The patients' electrocardiograms revealed a 
prevalent occurrence of bradycardia, indicating a 
lower heart rate in comparison to the expected 
values. In addition, it was observed that 30% of the 

patients had prolonged QT intervals and low 
voltage QRS complexes. Patients with severe 
hypothyroidism displayed more pronounced 
abnormalities. Through ultrasound imaging, it was 
discovered that a majority of the participants 
experienced an enlargement in the size of their 
thyroid gland, often accompanied by irregular 
texture. 15% of the patients had nodular lesions, 
indicating a greater likelihood of thyroid 
morphology changes in hypothyroid patients when 
compared to the general population. According to 
the echocardiography results, a small number of 
patients showed signs of diastolic dysfunction, 
while the left ventricular systolic function remained 
normal for all participants in the study. 10% of the 
cases showed pericardial effusion, which was 
found to be associated with more severe states of 
hypothyroidism. The statistical analysis revealed a 
noteworthy correlation (p < 0.05) between TSH 
levels and the presence of echocardiographic and 
electrocardiographic abnormalities. Increased TSH 
levels were linked to more pronounced alterations 
in cardiac function and structure, along with 
heightened abnormalities in electrocardiographic 
parameters. 

 

 
 
Discussion 

This study highlights the notable cardiovascular 
effects linked to hypothyroidism, as indicated by 
the presence of bradycardia, prolonged QT 
intervals, and diastolic dysfunction among the 
participants [8]. The prevalence of bradycardia 
among all patients underscores the significant 
impact of decreased thyroid hormone levels on the 
regulation of heart rate [9]. It is worth mentioning 

that a significant number of patients, around 30%, 
experience a prolonged QT interval [10,11]. This 
particular condition raises concerns about the 
possibility of arrhythmic events, which have been 
extensively documented in severe cases of 
hypothyroidism. The echocardiographic findings 
reveal significant cardiac abnormalities in a 
considerable number of patients, including diastolic 
dysfunction in 40% of cases and pericardial 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumar et al.                                                                               International Journal of Pharmaceutical and Clinical Research 

2863 

effusion in 10% [12,13]. These observations 
emphasize the importance of closely monitoring the 
cardiac health of individuals with hypothyroidism 
[14]. 

In addition, the ultrasound results reveal that a 
considerable portion of the study population shows 
changes in thyroid volume and texture, indicating 
significant alterations in thyroid morphology due to 
hypothyroid conditions [15]. It is worth noting that 
nodular lesions were found in 15% of the patients, 
indicating the possibility of long-term risks 
associated with thyroid pathology. This suggests 
the need for continuous monitoring and 
surveillance [16]. There is a significant statistical 
correlation between higher TSH levels and the 
severity of both electrocardiographic and 
echocardiographic abnormalities. This supports the 
hypothesis that more severe hypothyroid states 
have a more negative impact on cardiac health [17]. 
These findings add to the increasing amount of 
evidence supporting the need for thorough 
cardiovascular evaluation in individuals with 
hypothyroidism, to reduce the risk of complications 
and enhance the overall outlook. The outcomes of 
this study offer important insights into the complex 
effects of hypothyroidism, supporting the need for 
a comprehensive approach to managing and 
treating this prevalent hormonal condition [18-20]. 

Conclusion 

The study provides clear evidence that 
hypothyroidism has a significant impact on cardiac 
function and the morphology of the thyroid gland. 
This is supported by changes observed in 
electrocardiographic patterns, ultrasound findings, 
and echocardiographic measures. It is important to 
conduct a comprehensive cardiovascular 
assessment and monitoring for hypothyroid patients 
due to the occurrence of bradycardia, prolonged QT 
intervals, diastolic dysfunction, and pericardial 
effusion. In addition, the changes in the structure of 
the thyroid, such as an increase in the size of the 
gland and the presence of nodules, emphasise the 
importance of conducting specific ultrasound 
evaluations. The significance of an integrated 
diagnostic approach in managing hypothyroidism is 
highlighted in these findings. This approach helps 
prevent and address the various effects of this 
condition on cardiovascular health, leading to 
improved patient outcomes through personalised 
therapeutic strategies. 
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