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ABSTRACT

Background: Goitre, the second most prevalent endocrine disorder after diabetes, is 
followed in incidence rate. The most common source of hyperthyroidism is Graves'
Disease. Graves' disease is responsible for around 60% to 80% of hyperthyroidism
cases, with women aged 20 to 50 being more predominant than men. This autoimmune
disorder is characterized by the presence of TSI and TSAb, which are secreted into the
thyroid gland and bind to its TSH receptor. As a result, it stimulates the thyroid gland to
produce thyroxine hormone under the influence of the TSH receptor. Prolonged TSAb
stimulation leads to hyperthyroidism and thyroid enlargement. Hyperthyroidism causes
the heart rate to weaken, and an overview of the ECG pattern shows atrial fibrillation
with a fast RR pattern. Know Characteristics of Toxic and Non-Toxic Diffuse Struma
sufferers with Hyperparathyroidism and ECG picture of RVR Atrial Fibrillation.
Method: This study employs the PRISMA approach, which involves a systematic 
execution of research steps and adherence to proper research protocols. Data sources
were collected from both the PubMed and Google Scholar websites, encompassing
journals published between 2017 and 2022. Subsequently, a screening process was
conducted, resulting in the retrieval of 15,486 outcomes.
Result: Journal clustering was conducted, resulting in the acquisition of the count of
journals indexed by Scopus in the Q2 category and journals indexed by Sinta in the S1
category. A total of eight journals were retrieved.
Conclusion: Most journals discuss age and lifestyle issue characteristics of Toxic and
Non-Toxic Diffuse Goiter Patients with Hyperparathyroidism and ECG Atrial Fibrillation
RVR.
Key words: Goiter, atrial fibrillation, toxic, non-toxic

*Corresponding author:
Raden Mohamad Javier, M.D.
Faculty of Medicine
University of Muhammadiyah 
E-mail: Malang.javierbedah@webmail.umm.ac.id

Characteristics of Toxic and Non Toxic Diffuse Goiter Sufferers
with Hyperparathyroidism and SND ECG Features

Raden Mohamad Javier1*, Mudzakkir Taufiqur Rahman2, Fuad Adi Prasetyo2, Syarif Syamsi Ahyandi3,
Hilmy Atha Sitepu2, Muhammad Riefki Audhi4, Tiva Ismadyanti Christine Prabowo5, 
Ardhia Pramata Ningrat Alia OJ6, Shahifa Audy Rahima2, Badrul Munir7, Pertiwi Febriana Chandrawati1,
Moch. Aleq Sander1, Himawan Wicaksono8, A. Rusli Budi Ansyah9

Surg. Gastroenterol. Oncol. 2023;28(3 Suppl):S1-S8 DOI: 10.21614/sgo-603

Surgery, Gastroenterology and Oncology, 28 (3 Suppl), 2023 S1



Raden Mohamad Javier et al

INTRODUCTIONINTRODUCTION

The body's metabolic rate is regulated by thyroid
hormones generated by the thyroid gland. These 
hormones have a direct impact on neurotransmitter
function. In typical situations, thyroid hormone impacts
tissue metabolism, oxidative processes in tissues,
growth, and the synthesis of proteins (1). Disorders 
related to thyroid function can be detected through
alterations in thyroid levels and variations in Thyroid
Stimulating Hormone (TSH) levels in the bloodstream.
The majority of these conditions arise from disruptions
in the synthesis of thyroid hormones. Hyperthyroidism
signifies an overactive thyroid gland in the production
of thyroid hormones, consequently elevating meta-
bolism within the body's tissues (2,3).

Alterations in thyroid function can lead to disrup-
tions in cognitive abilities, behavior, and alterations in
mood and anxiety levels. Approximately two-thirds of
individuals suffering from thyroid-related conditions
are documented to exhibit psychiatric issues, such as
anxiety, depression, phobias, obsessive-compulsive 
disorder, and panic. The occurrence rate of anxiety 
disorders among those with thyrotoxicosis falls within
the range of 33-61%, while hypothyroid patients 
typically grapple with problems like depression or 
bipolar disorder (4).

The thyroxine hormone, produced by the thyroid
gland, plays a crucial role in regulating tissue metabolic
rates to support normal cell function and overall bodily
health. This hormone stimulates oxygen (O2) consump-
tion, protein synthesis, and gene transcription within
cells. Inadequate thyroxine levels can lead to delays in
development and hinder physical and mental growth
processes. Conversely, an excessive amount of this 
hormone can result in an increased metabolism, 
leading to symptoms such as tremors, nervousness, and
excessive heat production. Hyperthyroidism is the 
second most common endocrine disorder, following
only diabetes in prevalence. Graves' Disease is the 
primary cause of hyperthyroidism, accounting for
approximately 60% to 80% of cases. This condition is
more frequently observed in women aged 20 to 50
compared to men (4,6).

A medical condition called diffuse goiter is identified
by the generation of thyroid-stimulating immuno-
globulin (TSI) or thyroid stimulating antibody (TSAb).
These substances are discharged within the thyroid
gland and bind to the thyroid stimulating hormone
(TSH) receptor situated within the thyroid gland.
Consequently, this activation prompts the thyroid gland

to operate, generating the thyroxine hormone as a
result of TSH receptor stimulation. Sustained TSAb 
stimulation leads to hyperthyroidism and the
enlargement of the thyroid gland, a condition
referred to as thyromegaly. Virtually all individuals
diagnosed with Graves' disease exhibit the typical
symptoms associated with hyperthyroidism (7).
Common signs that manifest in young patients
encompass temperature intolerance, perspiration,
exhaustion, shedding pounds, palpitations, and
trembling. In contrast, elderly individuals may 
exhibit more ambiguous and less defined symptoms,
like weariness or weight reduction, often 
accompanied by extrathyroidal indications, such as
ophthalmopathy, dermopathy, and osteopathy (5,8).

The test used to confirm diffuse goiter, especially 
in Graves' disease, is the calculation of TSAb (9). The
TSH-level test is the initial laboratory examination used
for diagnosis. In case of discovering low TSH levels, it is
advisable to conduct the following tests: Free Thyroxine
(FT4) and Free Triiodothyronine (FT3). If there is a 
concurrent decrease in TSH alongside increased levels
of Total Thyroxine (T4) and triiodothyronine (T3),
hyperthyroidism can be conclusively diagnosed.
Graves's disease can be determined by considering 
historical data, conducting a physical examination, and
performing fundamental laboratory tests. The existence
of orbitopathy, enlargement of the thyroid gland, 
with or without the presence of bruits, and pretibial 
myxedema all offer substantial evidence for establishing
the diagnosis. Nevertheless, if the signs and symptoms
do not align with the typical presentation, a compre-
hensive examination is still recommended (10,11).

Hyperthyroidism leads to significant cardiovascular
complications, such as coronary artery disease, ven-
tricular arrhythmias, atrial fibrillation, atrioventricular
block, myocardial systolic dysfunction, pericardial 
effusion, diminished cardiac output, and elevated
blood pressure (12). Severe sick sinus syndrome (SSS)
necessitating pacemaker intervention is seldom
induced by hypothyroidism. Earlier research has 
indicated that mental disorders can also be triggered
by hyperthyroidism (13).

Hence, the validity of utilizing atrial fibrillation 
electrocardiograms (ECGs) with Rapid Ventricular
Response (RVR) to forecast the outcomes of both toxic
and non-toxic diffuse goiter remains uncertain. In order
to tackle this matter, we conducted a systematic 
review aimed at thoroughly assessing the predictive 
significance of ECG characteristics pertaining to sick
sinus syndrome in predicting goiter prognosis.
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METHODMETHOD

This research offers a Systematic Review that was
carried out using the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-analyses)
approach. This approach entails a rigorous and 
systematic execution of the research process, adhering
to established protocols. The systematic review process
is highly organized and methodical, comprising several
sequential stages: 1) the compilation of Background
and Objectives, 2) formulation of Research Queries, 
3) literature exploration, 4) establishment of Selection
Criteria, 5) practical screening, 6) Quality Checklist and
Procedures assessment, 7) Data Extraction Strategy,

and 8) Data Synthesis Strategy. Data sources were 
collected from PubMed and Google Scholar, focusing
on journal publications spanning from 2017 to 2022.
Subsequently, a thorough screening procedure was
employed, yielding a total of 15,486 results (fig. 1).

The literature search involved the selection of data
in accordance with struma criteria derived from the
Wayne index, which pertains to medical research and
social health. Subsequently, a literature review was 
conducted regarding SND and Graves' disease.
Research articles were sought through the PubMed and
Google Scholar databases, focusing on articles 
pertinent to this study using keywords such as toxic and
non-toxic diffuse goiter, Graves' disease, SND, and

Surgery, Gastroenterology and Oncology, 28 (3 Suppl), 2023 S3
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Graves' disease with the SND ECG. The chosen journals
were those published between 2017 and 2022.

RESULTSRESULTS

Clustering of journals was conducted, resulting in
the acquisition of the number of journals included in
Scopus Q2 and S1 journals listed in Sinta. Eight journals
pertaining to the attributes of patients suffering from
toxic and non-toxic diffuse goiter with ECG SND were
identified. These journals were subsequently sifted
through and compiled into a table to facilitate the 
elucidation of their contents. The selection of these
journals was contingent upon their titles and abstracts,
and they were subsequently evaluated against the
inclusion criteria. Information extracted from the
research encompassed the research title, author's
name, publication year, research location, sample size,
methodology, and findings (table 1).

DISCUSSIONDISCUSSION

Characteristics of Toxic and Non-Toxic Diffuse
Struma Sufferers With an ECG SND Picture based on
age and existing risk factors.

In individuals with hyperthyroidism as the research
subjects, the predominant heart rhythm irregularities
observed were as follows: fast-response atrial fibrilla-
tion was detected in six individuals, sinus tachycardia in
four individuals, while normal-response atrial fibrilla-
tion and right bundle branch block (RBBB) were each
found in three individuals. Two individuals exhibited
benign ventricular ectopic beats (VES), and one person
each experienced atrial flutter, supraventricular ectopic
beats (SVES), and sinus tachycardia with RBBB.

Thyroid hormones, particularly T3, play a vital role in
governing the expression of cardiac genes. These genes
experience both positive and negative regulation (14).
Increasing T3 that binds to TRs will induce positively
regulated genes and suppress negatively regulated
genes (15). These regulated genes include: Elevating T3
levels that interact with TRs will stimulate genes under
positive regulation and inhibit genes under negative
regulation (15). These affected genes encompass:

1. Alpha myosin heavy chain, known for its ability to
enhance myocardial contractility (16);

2. The myocardium's electrochemical response is
regulated by ion channels such as Na+-K+ ATPase
and voltage-gated potassium ATPase (17).
Alterations in the electrochemical performance
of the myocardium have the potential to elevate
systolic depolarization and diastolic repolariza-

tion, leading to a reduction in action potential
duration. Such changes may lead to an augmen-
tation in the Left Ventricular Mass (LVM) (18).

Research involving hypothyroidism, hyper-
thyroidism, and individuals with normal TSH levels has
indicated that individuals with primary hyperthyroidism
experience the highest degree of anxiety when 
compared to the other groups (19). Other research 
indicates that individuals with subclinical hyper-
thyroidism and subclinical hypothyroidism exhibit 
elevated levels of anxiety in contrast to euthyroid 
individuals (20). This viewpoint contrasts with the 
findings of other research, which assert that there is no
correlation between thyroid disorders and mental
health issues such as depression and anxiety (21).

Several studies have examined the connection
between anxiety and thyroid function. In one particular
study, it was discovered that individuals with subclinical
hypothyroidism and subclinical hyperthyroidism 
exhibited elevated anxiety scores compared to those
who had normal thyroid function (22). The results of
this study are similar to this study. Namely, the anxiety
score of people with thyroid disorders is higher than
those with euthyroid. Another study with almost the
same results stated that the symptoms of anxiety and
depression were felt more severely by people with
overt hypothyroidism and overt hyperthyroidism (23).
Research on sufferers of hyperthyroidism also showed
that the hyperthyroid sufferer group had higher anxiety
and depression scores than the euthyroid group.

In this research, the researcher encountered certain
limitations. These limitations were identified as follows:

1. It was discovered that the researcher faced diffi-
culties in regularly accessing full-text journals,
leading to prolonged search efforts.

2. The researcher required additional time to gather
relevant journals related to the research problem
for appropriate referencing.

3. More time was needed by the author to compre-
hensively analyze and understand the journal
contents and to compile journals or books 
relevant to the research problem for suitable 
reference sources.

4. The availability of journals pertaining to research
variables concerning the characteristics of
Graves' disease with an ECG SND picture was 
limited.

5. Researchers were able to find, at the very least,
one journal that provided in-depth results on the
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Characteristics of Toxic and Non Toxic Diffuse Goiter Sufferers with Hyperparathyroidism and SND ECG Features

characteristics of Graves' disease with an ECG SND
picture.

The study's findings suggest a connection between
Graves' disease and the occurrence of an ECG picture of
Sick Sinus Syndrome (SSS). Based on these study results, it
is anticipated that healthcare professionals will gain a 
better understanding of the characteristics of individuals
with anxiety disorders in Graves' disease who exhibit an
ECG picture of Sick Sinus Syndrome (SSS).

CONCLUSIONCONCLUSION

After going through a sequence of procedures and 
considering research outcomes from Scopus and Sinta
indexed journals that focus on the characteristics of 
systematic reviews in patients with diffuse toxic and non-
toxic goiter displaying an ECG pattern of SND, we can draw
the conclusion that the majority of these journals address
the correlation between age and gender as risk factors for
Graves' disease.

From the subsections examined, it is evident that the
risk factors for Graves' disease are established based on
age, gender, and lifestyle. Additionally, Graves' disease is
linked to anxiety disorders and the presence of an SND ECG
pattern.

The author acknowledges exclusive accountability for
the subsequent tasks: conceptualization and design of the
study, gathering of data, analysis and result interpretation,
as well as the preparation of the manuscript. The final
manuscript was reviewed and endorsed by all authors.
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