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Abstract
Background. Third-degree atrioventricular (AV) block, also referred as complete heart block, results from 

the complete disruption of impulse transmission between the atria and ventricles, leading to desynchronized 
electrical activity. Among the numerous causes involved in the development of an AV block, severe 
hypothyroidism is one of the rarest.

Case Report. We documented the case of a 77-year-old female patient diagnosed with severe hypothyroidism 
alongside a complete atrioventricular (AV) block. 

Conclusions. Evaluating thyroid function is essential whenever a patient is diagnosed with a high-degree 
AV block, as severe hypothyroidism could potentially be the underlying factor.
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Case Reports

INTRODUCTION 
In a healthy heart, electronically charged impulse 

are generated in the sinoatrial node, and then conduct-
ed along a channeled pathway from the atria to the 
ventricles, resulting in synchronized contractions in the 
myocardium [1]. Disruption of the conduction path-
ways in the heart can result in delays or complete blocks 
in signal transmission, causing various degrees of atrio-
ventricular (AV) block. 

Idiopathic fibrosis and sclerosis within the conduc-
tion system is the main cause of atrioventricular (AV) 
block. Other factors such as ischemic cardiac disease or 
pharmacological agents might be involved [2].

Hypothyroidism can be primary (due to thyroid 
gland dysfunction) and secondary or tertiary (due to pi-
tuitary or hypothalamic dysfunction). The assessment 
of a patient suspected of having hypothyroidism should 
aim to confirm the presence of hormone deficiency and 
determine its underlying cause.

Hypothyroidism has been identified as a potential 
underlying factor contributing to complete atrioven-
tricular (AV) block and ventricular tachycardia [3]

We present the case of a 77-year-old woman diag-
nosed on admission with complete atrioventricular 
(AV) block and an underlying severe hypothyroidism. 

CASE REPORT

A 77-year-old woman was transferred to our hospi-
tal with persisting fatigue and dizziness. Over the course 
of the preceding two weeks, the patient had been ex-
periencing worsening dizziness and fatigue, associated 
with lower limb edema. Her medical history revealed 
hypertension under treatment with calcium channel 
blockers, diabetes mellitus on premixed regimen and 
recurrent strokes. Moreover, she confirmed she has 
been diagnosed with hypothyroidism but could not re-
call the exact date, nor did she have any relevant medi-
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cal files. She admits non-compliance regarding treat-
ment with Levothyroxine. No allergies to either food or 
medication were reported and she did not smoke. 

On physical examination, the patient was conscious; 
she had periorbital and peripheral edema with an over-
all puffy aspect and dry, pale skin. The thyroid gland 
was non-palpable, and there were no visible surgical 
scars in the neck region. Heart sound was normal, with-
out murmur and bruits, she presented with high blood 
pressure 175/70 mmHg and a heart rate of 35 beats/
min. Initial electrocardiogram (ECG) showed a com-
plete AV block with an infranodal alternative escape 
rhythm and a heart rate of around 40 bpm (Figure 1).

The chest X-ray revealed no active pulmonary le-
sions and cardiomegaly. Transthoracic echocardiogra-
phy showed normal left ventricular systolic function, 
mild mitral and tricuspid regurgitation and moderate 
pericardial effusion. 

Laboratory findings revealed severe hypothyroidism 
with a thyroid-stimulating hormone (TSH) level >100 
pmol/l (normal range 0.27-4.20), a free T4 of 0.95 
pmol/l (normal range 2-22) and positive TPO antibod-
ies. Basal cortisol level was within normal limits. Addi-
tional observations disclosed uncontrolled diabetes 
with a fasting blood glucose value of 317 mg/dL and 
A1C 9.5%, as well as elevated kidney and liver enzymes 
(AST 41 IU/L, ALT 45 IU/L, Creatinine 3.5 mg/dL, BUN 71 
mg/dL).

After diagnosis, treatment with Levothyroxine was 
reinitiated with a progressive increase in dosage. 

A permanent dual chamber cardiac pacemaker was 
implanted through the left axillary vein. Both leads (RA 
and RV) with active fixation were connected to the 
pulse generator located in a left subclavian pocket. The 
RV lead was placed at the upper part of the interven-
tricular septum with His bundle capture. The detection 
and stimulation parameters had normal values (RA = 
0,75 V/0,4 ms, RV = 0,5 V/0,4 ms) and also normal im-
pedance values. The pacemaker was programmed in a 
DDDR mode with a lower rate of 60 beats /minute. No 
other complications were observed.

The post-implantation ECG showed atrial stimula-
tion and a non-selective His bundle pacing with a nar-
row QRS complex, an early QRS transition in V2, an ini-
tial QRS slur (pseudo-delta wave) in left ventricular 
leads, a small initial “r” wave in V1, R-wave peak time 
(RWPT) in V6 of 90 ms and secondary ST-T changes. 
(Figure 2) The non-selective His diagnosis was based on 
electrophysiological criteria, such as differentiated pac-
ing and ECG appearance. 

Even though her severe hypothyroidism might have 
been a potentially reversible cause of the AV block, due 
to the potential life-threatening complications, in paral-
lel with the high risk of being lost to follow-up, the im-
plantation of the permanent pacemaker was decided. 
The patient was instructed to seek further medical care 
in an Endocrinology department in her region in order 
to optimize the treatment protocol.

FIGURE 1. Initial ECG showing sinus rhythm with 3rd degree AV block with an infranodal alternative escape rhythm  
(heart rate = 40 bpm)
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DISCUSSION

An Overview of Atrioventricular Block
The main types of atrioventricular block are classi-

fied as:
 − First-degree AV block: characterized by a prolon-

ged PR interval on ECG
 − Second-degree AV block: subdivided into Mobitz 

type I, II, 2:1 and high-degree. On the ECG, Mo-
bitz type I is characterized by a progressive pro-
longation of the PR interval, followed by a missed 
beat, whereas in Mobitz type II the PR interval 
anticipating the missed beat is constant. A 2:1 AV 
block means that there is a regular PP interval 
and every other P wave is conducted to the ven-
tricle. In the case of a high-degree AV block, the 
P waves are constant, but they do not conduct. 

 − Third-degree AV block (complete AV block): 
where impulse conduction from the atria to the 
ventricles is completely desynchronized. On the 
ECG you could find regular PP and RR intervals, 
but irregular PR intervals [4].

A range of physiological and pathophysiological fac-
tors contribute to an atrioventricular (AV) block. Factors 
such as increased vagal tone, which is common in ath-
letes or during painful conditions, carotid sinus mas-
sage, or hypersensitive sinus syndrome, can lead to AV 
block by slowing the sinus rate or disrupting conduction 

[5]. Fibrosis and sclerosis within the conduction system 
is responsible for almost half of AV block cases, while 
conditions like progressive cardiac conduction defect 
(Lenegre’s or Lev’s disease), ischemic heart disease, 
cardiomyopathies, myocarditis, and congenital com-
plete heart block are stated as additional causes [6]. It 
also exist a familial form of AV block, inherited as an 
autosomal dominant trait, which manifests as a pro-
gressive conduction abnormality [7].

In the elderly, age-related physiological changes 
such as reduced maximal heart rate, diminished heart 
rate variability, prolonged AV node conduction time, 
and attenuated baroreflex function, as well as a height-
ened parasympathetic sensitivity represent common 
findings. While sinus bradycardia can be asymptomatic 
in the geriatric patients and typically requires no inter-
vention, conditions such as sinus node dysfunction, ca-
rotid hypersensitivity, sinoatrial exit block, AV block, 
hypokalemia, hypothyroidism, and drug-induced toxici-
ty may require specific medical care [8,9].

Cardiac implications of hypothyroidism:  
impact on heart function and structure

Thyroid hormones play a crucial role in cardiac func-
tion by regulating gene expression, metabolism, and 
ion channel activity in cardiomyocytes [10]. In hypothy-
roidism, there is a decrease in circulating levels of thy-
roid hormones, triiodothyronine (T3) and thyroxine 

FIGURE 2. The post-implantation ECG showed a non-selective His bundle pacing with a narrow QRS complex, an early QRS transition  
in V2, an initial QRS slur (pseudo-delta wave) in left ventricular leads, a small initial “r” wave in V1, R-wave peak time (RWPT) in V6 of 
90 ms and secondary ST-T changes
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(T4). This hormonal deficiency significantly affects the 
heart, primarily manifesting as bradycardia due to re-
duced sympathetic responsiveness. Moreover, diastolic 
dysfunction occurs, impairing myocardial relaxation and 
filling dynamics. These alterations lead to clinical symp-
toms such as fatigue, dyspnea, and reduced exercise 
tolerance. In severe cases, hypothyroidism can cause 
pericardial effusion, worsening cardiac function [11].

Hypothyroidism is often associated with a higher in-
cidence of atrioventricular block (AVB) compared to 
other thyroid conditions. Thyroid hormones exert hy-
permetabolic effects on the heart. Therefore, the hor-
mone insufficiency affects energy homeostasis in the 
heart, leading to reduced contractility and an increased 
risk of heart failure [12]. Certain researchers propose 
that this mechanism could potentially play a role in the 
development of bradycardia and subsequently atrio-
ventricular block (AVB) in individuals with hypothyroid-
ism [13]. Alternatively, another hypothesis suggests 
that dysfunction within the autonomic nervous system 
and changes in the structure of the sinoatrial node in 
hypothyroid patients might also contribute to the oc-
currence of bradycardia and AV block [14].

Molecular mechanisms of thyroid hormone action 
in the myocardium

Thyroid hormones regulate the expression of genes 
encoding proteins involved in myocardial contractility, 
including myosin heavy chain isoforms and sarcoplas-
mic reticulum calcium ATPase (SERCA), as well as for 
cardiac hypertrophy, remodeling, and metabolism. Ad-
ditionally, thyroid hormones affect the sensitivity and 
responsiveness of adrenergic receptors in the myocar-
dium, enhancing the inotropic and chronotropic effects 
of catecholamines [10].

Furthermore, thyroid hormones exert non-genomic 
actions within the myocardium, including the activation 
of signaling pathways such as protein kinase cascades, 
phosphatidylinositol-3 kinase (PI3K)/Akt pathway, and 
nitric oxide (NO) pathway. These pathways modulate 
ion channel activity, calcium handling, and myocardial 
contractility through rapid, non-transcriptional mecha-
nisms [15].

When diagnosing a case of hypothyroidism, medical 
history is crucial, as it may uncover factors such as past 
treatments for hyperthyroidism with radioactive iodine 
or thyroidectomy, the use of medications impacting 
thyroid hormone production, or previous cranial irradi-
ation, which could indicate a central cause. Moreover, 
physical examination could reveal thyroid enlargement 
or the presence of a scar from a prior thyroidectomy. To 
confirm the diagnosis of hypothyroidism, laboratory 
tests typically involve measuring serum levels of thy-
roid-stimulating hormone (TSH) and free thyroxine (T4) 
[16].

Overt hypothyroidism has been associated with an 
increased risk of cardiovascular events, such as coro-
nary artery disease, heart failure or cardiac arrhythmias 
[11]. Syncope has been recognized as a potential initial 
manifestation of AV block in patients with thyroid dys-
function [17].

In the elderly population, hypothyroidism is fre-
quently overlooked due to its symptoms, such as fa-
tigue, dry skin, constipation or oedema that can mimic 
those commonly associated with aging. The assessment 
of serum thyroid-stimulating hormone (TSH) levels 
should be integrated into the biochemical evaluation 
among elderly individuals [18].

Despite ongoing advancements, significant gaps 
persist in understanding true prevalence, natural histo-
ry, optimal therapeutic strategies, and prognostic impli-
cations associated with AV block among patients diag-
nosed with severe hypothyroidism. Furthermore, there 
is a lack of consensus regarding the need for perma-
nent pacemaker implantation in such cases, given the 
potential reversibility of atrioventricular block with op-
timal Levothyroxine therapy. While some studies pro-
pose conservative approaches, alternative recommen-
dations advocate for the implantation of a permanent 
pacemaker [19].

CONCLUSION
Evaluating thyroid function is essential whenever a 

patient is diagnosed with a high-degree AV block, as se-
vere hypothyroidism could potentially be the underly-
ing factor. It is important to note that the manifestation 
of hypothyroidism in elderly patients can be subtle and 
lacking in specificity.

The necessity of pacing versus the adequacy of an-
tithyroid treatment alone to resolve atrioventricular 
block (AVB) remains an unsettled topic and requires 
further studies. Present evidence suggests a careful and 
individualized approach to decision making. 

Author’s contributions:
Conceptualization, I.A.P. and M.L.P.; methodology, 

I.A.P.; software, M.L.P.; validation, A.I.U., I.A.P., M.L.P.; 
formal analysis, A.I.U.; investigation, M.L.P.; resources, 

X.X.; data curation, X.X.; writing—original draft 
preparation, I.A.P.; writing—review and editing, I.A.P.; 

visualization, I.A.P.; supervision, A.I.U.
All authors have read and agreed to  

the published version of the manuscript.

Patient consent: informed consent was obtained  
from the patient. 

Conflict of interest: the authors declare  
no conflict of interest

Financial support: none declared



Romanian JouRnal of medical PRactice – Volume 19, no. 1 (98), 2024

83

REFERENCES
1. Christoffels VM, Moorman AFM. 

Development of the cardiac conduction 
system. Circulation: Arrhythmia and 
Electrophysiology 2009; 2: 195–207. 
DOI:doi:10.1161/CIRCEP.108.829341.

2. Thiene G, Rizzo S, Basso C. Chapter 10 - 
Pathology of Sudden Death, Cardiac 
Arrhythmias and Conduction System. 
Cardiovascular Pathology (Fourth Edition), 
Academic Press, 2016, pp 361-433, ISBN 
9780124202191

3. Wang DW, Viswanathan PC, Balser JR, 
George AL Jr, Benson DW. Clinical, genetic, 
and biophysical characterization of SCN5A 
mutations associated with atrioventricular 
conduction block. Circulation. 2002; 
105(3):341-6. doi: 10.1161/hc0302.102592

4. Curtis AB et al. Arrhythmias in Patients ≥80 
Years of Age: Pathophysiology, Management, 
and Outcomes. J Am Coll Cardiol. 2018 May 
8;71(18):2041-57 doi: 10.1016/j.
jacc.2018.03.019

5. Fleg JL, Strait J. Age-associated changes in 
cardiovascular structure and function: a fertile 
milieu for future disease. Heart Fail Rev. 
2012 Sep;17(4-5):545-54. doi: 10.1007/
s10741-011-9270-2

6. Yamakawa H, Kato TS, Noh JY, Yuasa S, 
Kawamura A, Fukuda K, et al. Thyroid 
Hormone Plays an Important Role in Cardiac 
Function: From Bench to Bedside. Front 
Physiol. 2021 Oct 18;12:606931.  
doi: 10.3389/fphys.2021.606931

7. Udovcic M, Pena RH, Patham B, Tabatabai L, 
Kansara A. Hypothyroidism and the Heart. 
Methodist Debakey Cardiovasc J. 2017 
Apr-Jun;13(2):55-9. doi: 10.14797/
mdcj-13-2-55

8. Kahaly GJ, Dillmann WH. Thyroid hormone 
action in the heart. Endocr Rev. 2005 
Aug;26(5):704-28. doi: 10.1210/er.2003-0033

9. Waseem H, Hashmi AT, Anser M, et al. A 
pacemaker that was avoided. Cureus. 2018 
Apr 30;10(4):e2555. doi: 10.7759/
cureus.2555

10. Logantha SJRJ, Ozbeyli D, Yanni J, D'souza 
A, Dobrzynski H, Cakir OK et al. Bradycardia 
in Hypothyroidism is Caused by Intrinsic 
Remodelling of the Sinus Node. Acta 
Physiologica. 2016 Sept;218:26-26.

11. Giammanco M, Di Liegro CM, Schiera G,  
Di Liegro I. Genomic and Non-Genomic 
Mechanisms of Action of Thyroid Hormones 
and Their Catabolite 3,5-Diiodo-L-Thyronine 
in Mammals. Int J Mol Sci. 2020 Jun 
10;21(11):4140. doi: 10.3390/ijms21114140 

12. Sheehan MT. Biochemical Testing of the 
Thyroid: TSH is the Best and, Oftentimes, 
Only Test Needed - A Review for Primary 
Care. Clin Med Res. 2016 Jun;14(2):83-92. 
doi: 10.3121/cmr.2016.1309

13. Kashou AH, Goyal A, Nguyen T, Ahmed I, 
Chhabra L. Atrioventricular Block. 2023 Feb 
24. In: StatPearls [Internet]. Treasure Island 

(FL): StatPearls Publishing; 2024 Jan–. 
PMID: 29083636

14. Fredlund BO, Olsson SB. Long QT interval 
and ventricular tachycardia of “torsade de 
pointe” type in hypothyroidism. Acta Med 
Scand. 1983;213(3):231-235.

15. Ata F. Atrioventricular block in patients with 
hyperthyroidism: a narrative review. J Int Med 
Res. 2024;52(1):3000605231223040. doi: 
10.1177/03000605231223040

16. Ziad F. Issa, John M. Miller, Douglas P. Zipes, 
9 - Atrioventricular Conduction Abnormalities. 
Clinical Arrhythmology and Electrophysiology 
(Third Edition), Elsevier, 2019, Pages 
255-285, ISBN 978032352356

17. Seol SH, Kim DI, Park BM, Kim DK, Song 
PS, Kim KH, Jin HY, Seo JS, Jang JS, Yang 
TH, Kim DK, Kim DS. Complete Atrio-
ventricular Block Presenting With Syncope 
Caused by Severe Hypothyroidism. Cardiol 
Res. 2012 Oct; 3(5):239-41. doi: 10.4021/
cr221w

18. Laurberg P, Andersen S, Bülow Pedersen I, 
Carlé A. Hypothyroidism in the elderly: 
pathophysiology, diagnosis and treatment. 
Drugs Aging. 2005;22(1):23-38.  
doi: 10.2165/00002512-200522010-00002

19. Griffith N, Wopperer S, Thomaides A, et al. 
The pacemaker decision: management of 
complete heart block in hypothyroidism. J Am 
Coll Cardiol. 2021 May;77(18):2116.  
doi: 10.1016/S0735-1097(21)03472-0

http://doi.org/10.1161/hc0302.102592
http://doi.org/10.1016/j.jacc.2018.03.019
http://doi.org/10.1016/j.jacc.2018.03.019
http://doi.org/10.1007/s10741-011-9270-2
http://doi.org/10.1007/s10741-011-9270-2
http://doi.org/10.3389/fphys.2021.606931
http://doi.org/10.14797/mdcj-13-2-55
http://doi.org/10.14797/mdcj-13-2-55
http://doi.org/10.1210/er.2003-0033
http://doi.org/10.7759/cureus.2555
http://doi.org/10.7759/cureus.2555
http://doi.org/10.3390/ijms21114140
http://doi.org/10.3121/cmr.2016.1309
http://doi.org/10.1177/03000605231223040
http://doi.org/10.4021/cr221w
http://doi.org/10.4021/cr221w
http://doi.org/10.2165/00002512-200522010-00002
http://doi.org/10.1016/S0735-1097(21)03472-0

