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Abstract:  
Background: Hypothyroidism is a common endocrine disorder with multisystemic effects, including significant 
cardiovascular involvement. Electrocardiographic (ECG), neck ultrasonography (USG), and echocardiographic 
evaluations provide valuable insights into the cardiac and thyroid gland changes associated with hypothyroidism. 
Aim: To assess the electrocardiographic, neck ultrasonographic, and echocardiographic findings in patients with 
hypothyroidism and evaluate their clinical significance. 
Methods: A cross-sectional observational study was conducted on 110 patients diagnosed with hypothyroidism 
at a tertiary care center. All participants underwent ECG, neck USG, and transthoracic echocardiography. Data 
were analyzed using SPSS version 23.0. Descriptive statistics summarized findings, and associations between 
clinical variables and cardiac abnormalities were assessed. 
Results: ECG abnormalities were present in 59.1% of patients, with sinus bradycardia (38.2%) being the most 
common. Neck USG showed diffuse thyroid enlargement in 63.6% and heterogeneous echotexture in 52.7%. 
Echocardiography revealed mild pericardial effusion in 18.2% and diastolic dysfunction in 16.4%. Significant 
associations were found between longer hypothyroid duration and ECG abnormalities (p=0.03), and between 
diffuse thyroid enlargement and pericardial effusion (p=0.02). 
Conclusion: Hypothyroidism is associated with distinct electrocardiographic, ultrasonographic, and 
echocardiographic abnormalities indicative of cardiovascular involvement. Early and comprehensive imaging 
evaluation is crucial for timely diagnosis and management. 
Recommendations: Routine cardiac and thyroid imaging assessments should be integrated into the clinical 
management of hypothyroid patients to detect complications early and guide therapy. Further longitudinal studies 
are recommended to evaluate the reversibility of these changes post-treatment. 
Keywords: Hypothyroidism, Electrocardiography, Neck Ultrasonography, Echocardiography, Cardiovascular 
Complications. 
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Introduction 

Hypothyroidism, a clinical syndrome resulting from 
deficient thyroid hormone production, affects 
multiple organ systems and poses significant health 
burdens worldwide. It is characterized by a spectrum 
of symptoms ranging from fatigue and weight gain 
to serious cardiovascular complications [1]. The 
thyroid hormones, triiodothyronine (T3) and 
thyroxine (T4), play critical roles in regulating 
metabolism, cardiac function, and vascular 
resistance. Hence, their deficiency in 
hypothyroidism has profound effects on the 
cardiovascular system, often leading to structural 
and functional cardiac alterations [2]. 

Cardiac manifestations in hypothyroidism include 
bradycardia, pericardial effusion, impaired diastolic 
function, and increased systemic vascular resistance, 
which collectively contribute to increased morbidity 
and mortality [3]. Electrocardiographic (ECG) 
changes such as sinus bradycardia, low voltage QRS 

complexes, and prolonged QT intervals are common 
in hypothyroid patients, reflecting alterations in 
cardiac electrophysiology due to decreased thyroid 
hormone levels [4]. These ECG changes can serve 
as early indicators of cardiovascular involvement 
and warrant timely evaluation. 

Neck ultrasonography (USG) is a non-invasive, 
readily available imaging modality that provides 
valuable information on thyroid gland morphology 
and pathology. It helps assess gland size, 
echotexture, and vascularity, which are important in 
differentiating hypothyroid causes such as 
Hashimoto’s thyroiditis, nodular goiter, or post-
surgical changes [5]. Recent advances in high-
resolution ultrasonography have improved the 
sensitivity and specificity of thyroid imaging, 
allowing for better disease characterization [6]. 
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Echocardiography is a key diagnostic tool for 
assessing the structural and functional cardiac 
changes associated with hypothyroidism. It detects 
abnormalities like pericardial effusion, left 
ventricular hypertrophy, and diastolic dysfunction, 
which are often reversible with appropriate thyroid 
hormone replacement therapy [7]. Several recent 
studies have emphasized the importance of 
echocardiographic monitoring in hypothyroid 
patients to prevent progression to overt heart failure 
and other complications [8]. 

Despite the known cardiac implications of 
hypothyroidism, comprehensive studies integrating 
ECG, neck USG, and echocardiographic findings 
remain limited, especially in developing countries 
where late diagnosis is common. Understanding the 
interplay between thyroid dysfunction and 
cardiovascular manifestations is crucial for early 
diagnosis, risk stratification, and management. To 
assess the electrocardiographic, neck 
ultrasonographic, and echocardiographic findings in 
patients with hypothyroidism and evaluate their 
clinical significance. 

Methodology  

Study Design: This study was designed as a 
descriptive observational cross-sectional study. 

Study Setting: The study was conducted at the 
Department of Medicine and Cardiology in the 
Madhubani Medical College, a tertiary care teaching 
hospital, between November 2022 to November 
2023. 

Participants: A total of 110 participants diagnosed 
with hypothyroidism were enrolled in the study. All 
participants provided informed consent prior to 
inclusion. 

Inclusion Criteria: Patients aged 18 years and 
above with a confirmed diagnosis of 
hypothyroidism based on clinical features and 
thyroid function tests (TFTs) were included. Both 
newly diagnosed and those on treatment were 
considered eligible. 

Exclusion Criteria: Patients with known cardiac 
diseases unrelated to hypothyroidism, pregnant 
women, patients with other endocrine disorders, and 

those who declined to participate were excluded 
from the study. 

Bias: To minimize selection bias, consecutive 
sampling of eligible patients attending the outpatient 
department was performed. Observer bias was 
reduced by having all ECG, USG neck, and 
echocardiographic evaluations performed by 
experienced clinicians blinded to the clinical status 
of the patients. 

Data Collection: Data were collected using a 
structured proforma which included demographic 
details, clinical history, physical examination 
findings, and relevant laboratory parameters. 
Electrocardiograms, neck ultrasound, and 
echocardiography were performed on all 
participants using standardized protocols. 

Procedure: Electrocardiograms (ECG) were 
recorded using a standard 12-lead machine under 
resting conditions. Neck ultrasonography was 
performed to assess thyroid morphology and 
vascularity using a high-resolution ultrasound 
device. Transthoracic echocardiography was 
conducted to evaluate cardiac structure and function, 
including measurements of chamber size, wall 
thickness, and ejection fraction, following the 
guidelines of the American Society of 
Echocardiography. 

Statistical Analysis: All collected data were entered 
and analyzed using SPSS software version 23.0 
(IBM Corp., Armonk, NY). Descriptive statistics 
were used to summarize demographic and clinical 
data. Continuous variables were presented as mean 
± standard deviation (SD), while categorical 
variables were expressed as frequencies and 
percentages. Associations between variables were 
assessed using the Chi-square test or Student’s t-test, 
with a p-value < 0.05 considered statistically 
significant. 

Results 

A total of 110 patients with hypothyroidism were 
included in the study. The mean age was 42.7 ± 12.5 
years, ranging from 18 to 70 years. Females 
constituted 78 (70.9%) of the participants, while 
males were 32 (29.1%). The majority (65.5%) were 
between 31 and 50 years old. 

 
Table 1: Demographic distribution of study participants. 

Demographic Variable Number (n=110) Percentage (%) 
Gender 

  

Male 32 29.1 
Female 78 70.9 
Age Group (years) 

  

18–30 28 25.5 
31–50 72 65.5 
>50 10 9.0 
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Electrocardiographic Findings: ECG 
abnormalities were present in 65 (59.1%) patients. 
The most common finding was sinus bradycardia 
seen in 42 (38.2%) patients, followed by low voltage 

complexes in 18 (16.4%). Prolonged QT interval 
was noted in 12 (10.9%) patients. Normal ECGs 
were recorded in 45 (40.9%) patients.

 
Table 2: Distribution of ECG findings in hypothyroid patients. 

ECG Finding Number (n=110) Percentage (%) 
Sinus bradycardia 42 38.2 
Low voltage complexes 18 16.4 
Prolonged QT interval 12 10.9 
Normal ECG 45 40.9 

 
Neck Ultrasonography Findings: Neck USG 
revealed diffuse thyroid enlargement in 70 (63.6%) 
patients, with heterogeneous echotexture in 58 
(52.7%) patients. Nodules were detected in 22 

(20%) patients, of which 5 (4.5%) showed 
suspicious features requiring further evaluation. 
Increased vascularity was noted in 30 (27.3%) 
patients.

 
Table 3: Neck ultrasonography findings in the study population. 

USG Finding Number (n=110) Percentage (%) 
Diffuse thyroid enlargement 70 63.6 
Heterogeneous echotexture 58 52.7 
Thyroid nodules 22 20.0 
Increased vascularity 30 27.3 
Normal USG findings 15 13.6 

 
Echocardiographic Findings: Echocardiographic 
abnormalities were observed in 50 (45.5%) patients. 
The most frequent abnormality was mild pericardial 
effusion present in 20 (18.2%) patients. Left 
ventricular diastolic dysfunction was noted in 18 

(16.4%), and mild concentric left ventricular 
hypertrophy (LVH) in 12 (10.9%) patients. The 
mean left ventricular ejection fraction (LVEF) was 
60.3% ± 5.2%, with only 4 patients showing LVEF 
below 50%. 

 
Table 4: Echocardiographic findings in hypothyroid patients. 

Echocardiographic Finding Number (n=110) Percentage (%) 
Mild pericardial effusion 20 18.2 
LV diastolic dysfunction 18 16.4 
Mild concentric LVH 12 10.9 
Normal echocardiography 60 54.5 
Mean LVEF (%) 60.3 ± 5.2 - 

 
Statistical Associations: There was a statistically 
significant association between hypothyroid 
duration greater than 1 year and the presence of ECG 
abnormalities (p = 0.03). Similarly, patients with 

diffuse thyroid enlargement on USG were more 
likely to have pericardial effusion on 
echocardiography (p = 0.02). 

 
Table 5: Association of clinical variables with ECG and echocardiographic abnormalities. 

Variable ECG Abnormalities (%) p-value 
Hypothyroid duration >1 year 48/75 (64.0) 0.03* 
Hypothyroid duration ≤1 year 17/35 (48.6) 

 

Variable Pericardial Effusion (%) p-value 
Diffuse thyroid enlargement 18/70 (25.7) 0.02* 
No diffuse enlargement 2/40 (5.0) 

 

* Significant at p < 0.05. 
 
Discussion 

The study included 110 patients with 
hypothyroidism, predominantly females (70.9%) 
and mostly between 31 and 50 years of age. This 

demographic distribution aligns with the known 
higher prevalence of hypothyroidism among 
middle-aged women. 
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Electrocardiographic evaluation revealed 
abnormalities in over half of the participants 
(59.1%), with sinus bradycardia being the most 
frequent finding. This is consistent with the known 
effects of hypothyroidism on the cardiac conduction 
system, where slowed heart rate and reduced 
electrical activity are common. The presence of low 
voltage complexes and prolonged QT interval 
further supports the cardiac involvement often seen 
in hypothyroid patients. 

Neck ultrasonography showed diffuse thyroid 
enlargement in nearly two-thirds of patients, 
accompanied by heterogeneous echotexture, which 
suggests ongoing thyroid inflammation or fibrosis. 
A smaller subset had thyroid nodules, some with 
suspicious features, emphasizing the importance of 
ultrasound in detecting structural changes in the 
thyroid gland in hypothyroidism. 

Echocardiographic abnormalities were present in 
45.5% of patients, with mild pericardial effusion 
being the most common. This finding highlights a 
well-recognized but often underappreciated cardiac 
complication of hypothyroidism. Diastolic 
dysfunction and mild left ventricular hypertrophy 
also indicate impaired cardiac function, possibly due 
to long-standing metabolic effects of thyroid 
hormone deficiency. 

Statistically significant associations were found 
between longer duration of hypothyroidism and 
ECG abnormalities, as well as between diffuse 
thyroid enlargement and pericardial effusion. These 
associations suggest that prolonged disease duration 
and greater thyroid gland involvement increase the 
risk of cardiac complications. 

Overall, these results underscore the multisystemic 
impact of hypothyroidism, particularly its cardiac 
manifestations. The findings advocate for routine 
cardiac and thyroid imaging assessments in 
hypothyroid patients to enable early detection and 
management of cardiovascular complications. 

Several recent studies have consistently reported 
characteristic cardiovascular and thyroid imaging 
findings in patients with hypothyroidism. Electro-
cardiographic abnormalities are common, with sinus 
bradycardia being the most frequently observed, fol-
lowed by prolonged QT intervals and ST-T changes. 
For example, one study found that 65% of hypothy-
roid patients had ECG abnormalities, with sinus 
bradycardia in 20% and QT prolongation in 17% [9]. 
Another reported sinus bradycardia in 32.5% and 
ST-T changes in 18.75% of patients [10]. Addition-
ally, levothyroxine therapy significantly reversed 
these abnormalities, with one study observing a drop 
in ECG abnormalities from 77% to 14.5% after six 
weeks of treatment [11]. 

Neck ultrasound (USG) findings in hypothyroidism 
often show structural gland changes. Thyroiditis is 

frequently detected, with up to 31.25% of patients 
exhibiting signs of autoimmune inflammation, while 
a smaller portion (26.25%) may have normal scans 
[10]. Other reports indicate that thyromegaly and 
thyroid nodules are common, found in 48.1% and 
40% of patients respectively [9]. Such findings rein-
force the utility of USG in evaluating the thyroid 
gland in hypothyroid patients. 

Myocardial thickness parameters such as interven-
tricular septal and left ventricular posterior wall 
thickness are often elevated in more severe cases 
[12]. In addition, pulmonary artery hypertension 
(PAH) has been reported in some patients with hy-
pothyroidism. A prospective study found that 
16.67% of hypothyroid individuals had mild PAH, 
which improved following thyroid hormone replace-
ment [13]. These findings suggest that early diagno-
sis and treatment can lead to the reversal of cardio-
vascular complications. 

Conclusion 

Hypothyroidism is associated with significant 
electrocardiographic, ultrasonographic, and 
echocardiographic abnormalities, particularly sinus 
bradycardia, diffuse thyroid enlargement, and mild 
pericardial effusion. Early cardiac and thyroid 
imaging evaluation is essential to detect and manage 
these complications effectively, improving patient 
outcomes. 
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