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Graves’ disease, the most prevalent cause of hyperthyroidism, is an autoimmune disorder
associated with several cardiovascular complications. The occurrence of acute pericarditis
within the context of Graves’ disease, is very rare. We present an uncommon case of car-
diac tamponade in a patient diagnosed with Graves’ disease. A female patient, was admit-
ted with symptoms of dyspnea and palpitations. Clinical examination revealed Beck’s triad.
Transthoracic echocardiography showed a large pericardial effusion with significative res-
piratory variations, indicating an urgent pericardiocentesis. Thyroid function tests revealed
hyperthyroidism with positive TSH-receptor antibodies, and elevated anti-TPO antibodies.
Cardiac tamponade, induced by acute pericarditis in Graves’ disease is an uncommon en-
tity. Typically, the diagnosis is established on a detailed history and physical examination,
supported by specific investigations, including suppressed levels of TSH along with elevated
free T4 levels and thyroid receptor antibodies. Pericardiocentesis, NSAIDs, betablockers, as-
sociated with antithyroid medications constitute the mainstay of treatment.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

cardiac tamponade, a critical and potentially life-threatening
situation [1].
Graves’ disease, defined as an autoimmune disorder that

Acute pericarditis, a condition often seen in clinical practice,
is characterized as an inflammation of the pericardium. Its
main causes are typically infections, malignant tumors, my-
ocardial infarction, and autoimmune diseases. It may lead to

leads to excessive thyroid gland activity, is associated with
several cardiovascular complications. These include arrhyth-
mia, hypertension, mitral valve prolapse and tachycardia-
associated cardiomyopathy. Considering the autoimmune na-

* Competing Interests: The authors declare that they have no known competing financial interests or personal relationships that could

have appeared to influence the work reported in this paper.
** Acknowledgments: None declared.
* Corresponding author.
E-mail address: meryem.jabri@ump.ac.ma (M. Jabri).
https://doi.org/10.1016/j.radcr.2024.09.126

1930-0433/© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2024.09.126
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:meryem.jabri@ump.ac.ma
https://doi.org/10.1016/j.radcr.2024.09.126
http://creativecommons.org/licenses/by-nc-nd/4.0/

222 RAaDIOLOGY CASE REPORTS 20 (2025) 221-227

V«Y\,—\r \J—"v:/-"lr;-J{\r—A'\/—J MLA‘\ Y “_ s _\-:\?j-_’;-'\f-

1

——10 mm/mV-—25 mm/s——

Fig. 1 - Electrocardiogram showing a sinus tachycardia with a heart rate of 120 beats per minute.

ture of Graves’' disease, autoimmune pericarditis may also
emerge as a possible cardiovascular complication of the con-
dition. Nevertheless, the association between acute pericardi-
tis and Graves’ disease, as the most common form of thyro-
toxicosis, is very rare, with a few documented cases [2].

In this article, we report a rare case of cardiac tamponade
complicating acute pericarditis in a female patient diagnosed
with Graves’ disease.

Case presentation

A 50-year-old female was admitted to our hospital’s emer-
gency department, presenting with a 2-day history of expe-
riencing difficulty breathing at rest accompanied by palpita-
tions. This was preceded by an acute episode of chest pain,
thatradiated to the trapezius ridge and left arm, and increased
by position changes and deep breathing.

One month previously, the patient was diagnosed with hy-
perthyroidism with suppressed thyroid-stimulating hormone
(0.003 mUI/L, normal values 0.340-3.330 mUI/L), and elevetad
free thyroxine (3.15 ng/dL, normal values 0.61-1.12 ng/dL), fol-
lowing a paroxysmal episode of atrial fibrillation (CHADSVASC
score of 0) and was prescribed Carbimazole 60 mg/jour. She
was not taking any other medications, and she did not use
any herbal medicines. Her family history was essentially un-
remarkable.

She also reported having a fever, generalized tiredness,
myalgia, and arthralgia, which had started 15 days before ad-
mission. The patient complained of insomnia, and a signifi-

cant weight loss of 23 kg over the past 7 months. Additionally,
she mentioned symptoms of heat intolerance, hand tremors,
and anxiety. However, there was no history of prior chest pain,
or sore throat, or rigors, or sputum, nor skin rash, or other
systemic signs. Furthermore, the patient denied any chest
trauma.

Upon general examination, the patient appeared anxious.
She presented with a fever, having a temperature of 38°C, with
a blood pressure of 87/55 mmHg and a heart rate of 125 beats
per minute. She was tachypneic with a respiratory rate of 24
breaths per minutes and maintained an oxygen saturation of
98% on room air.

The cardiovascular examination showed tachycardia along
with muffled heart sounds. No murmurs, or gallops or rubs
were detected. Central jugular pressure was elevated, and
there was no pulsus paradoxus. On pulmonary ausculta-
tion, the lung fields were clear bilaterally, with no wheezing,
rhonchi, or crackles detected. No enlargement of the thyroid
gland was observed. There was no pain in the neck or vein en-
gorgement, nor any signs of ophtalmopathy. The remainder of
systematic examination was normal.

12-lead electrocardiogram (ECG) (Fig. 1) showed sinus
tachycardia at 120 beats per minute. Chest radiography (Fig. 2)
revealed an enlarged cardiac silhouette.

A transthoracic echocardiography (Fig. 3) was performed,
revealing a large pericardial effusion. Significant respiratory
variation in mitral and aortic valve velocities was noted (Fig. 4).
The systolic function of the left ventricle was preserved, and
the dimensions and function of the right ventricle were nor-
mal. No valvular diseases were identified.
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Fig. 2 - Chest X ray revealing cardiomegaly.

An emergency pericardiocentesis was performed, result-
ing in the drainage of 450 mL of citrine-yellow fluid, leading
to prompt hemodynamic recovery. Analysis of the pericardial
fluid showed 300 leukocytes/mm?, with 50% neutrophils and
50% lymphocytes. The protein concentration was 50 g/L, and
cultures were negative.

The laboratory analysis revealed a normal blood cell count
but an increased C-reactive protein (CRP) level of 110 mg/L
(normal range < 5 mg/L). Troponin levels were within normal
limits, ruling out any associated myocarditis. Renal function
was unaffected, excluding uremic pericarditis, and there were
no notable abnormalities in the metabolic panel results.

However, thyroid function blood tests showed a suppressed
thyroid-stimulating hormone (TSH) level of 0.01 mUI/L (nor-
mal reference range 0.35-4.94 mUI/L), with a normal free thy-
roxine (T4) level of 12.82 pmol/L (normal reference range
9.01-19.05 pmol/L). Strongly positive TSH-receptor antibod-
ies were detected at 33.42 UI/L (normal range <2.58 UI/L),
and anti-thyroperoxidase antibodies were elevated at 169.67
UI/mL (normal range <5.61 Ul/mL). Thyroid ultrasound with
Doppler showed increased vascularity in a normal-sized gland
(Fig. 5).

The viral serology tests, specifically for HIV and hepatitis C,
were negative. The polymerase chain reaction (PCR) for SARS-
CoV-2 RNA also returned a negative result. No bacterial growth
was detected in the blood cultures. A sputum culture for My-
cobacterium tuberculosis was conducted, with negative re-
sults. Similarly, the GeneXpert MTB/RIF test, the IGRA, and tu-
berculin skin tests were all negative. The laboratory tests con-
ducted included an antinuclear antibody (ANA) panel, anti-
actin smooth muscle antibodies, antimitochondrial antibod-
ies, and anti-Scl-70 antibodies, all of which returned negative

results. A cerebro-thoraco-abdominal CT scan was performed,
and the results showed no significant abnormalities.

Based on the patient’s medical background and diagnostic
tests, the diagnosis of cardiac tamponade as a complication of
acute pericarditis in the context of Graves’ disease was made.

The patient was prescribed a daily treatment for pericardi-
tis, including Aspirin at 3g, colchicine at 0.5 mg, and omepra-
zole at 20 mg. In addition, Propranolol at 20 mg once daily was
initiated to manage tachycardia, along with a lower dose of
Carbimazole at 20 mg per day.

The patient experienced significant improvement in symp-
toms and was discharged from the hospital after a few days.

The patient was asymptomatic at the latest follow-up. Her
thyroid function tests indicated biochemical euthyroid sta-
tus, with free T4 level at 14.24 pmol/L (normal range 9.01-
19.05). Additionally, her C-reactive protein levels were nor-
mal. A transthoracic echocardiography performed during the
follow-up showed the absence of pericardial effusion.

Discussion

Graves’ disease is characterized as an autoimmune thyroid
disorder which stimulate the overproduction of thyroid hor-
mones, via the thyroid antibodies receptor, resulting in thy-
rotoxicosis [3]. The typical Graves’ cardiac manifestations
are hypertension, tachycardia-induced cardiomyopathy, tach-
yarrhythmias (such as atrial fibrillation, atrial flutter and
supra ventricular tachycardia), and heart failure [4].

Defined as an inflammation of the pericardium, acute peri-
carditis may occur with or without a pericardial effusion. This
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Fig. 3 - Transthoracic echocardiography revealing a large pericardial effusion.

condition can progress to cardiac tamponade, a critical situa-
tion, in which the heart is compressed due to excessive fluid
buildup in the pericardium, posing a life-threatening risk. Di-
agnosis of acute pericarditis typically relies on the presence
of at least 2 of the following criteria: (a) chest pain relieved by
leaning forward and sitting upright; (b) pericardial rub; (c) elec-
trocardiogram modifications like PR depression or widespread
ST elevation; and (d) evidence of pericardial effusion via ul-
trasound or other imaging techniques. It is mainly caused by
infections, myocardial infarction, malignant tumors, and au-
toimmune disorders [1].

Although acute pericarditis commonly occurs as a compli-
cation of hypothyroidism, its occurrence in association with
thyrotoxicosis is less common and generally considered rare
[5]- Hyperthyroidism can result on a variety of pericardial dis-
ease, including pericarditis with or without effusion, myoperi-
carditis and cardiac tamponade [6,7]. The occurrence of car-
diac tamponade, as a medical emergency, is more uncommon

in this context. Cardiac tamponade as a complication of acute
pericarditis in Graves’ disease has been documented in only a
few cases [3].

The first cases of hyperthyroidism associated with acute
pericarditis were reported by Treusch and Jaffe in 1958. How-
ever, the link between the 2 conditions was not identified [8].
From 1958 to 2022, only 10 additional cases have been noted
in the English literature. Most of these cases concern patients
diagnosed with acute pericarditis alongside Graves’ disease.
Cardiac tamponade was described in only 6 case reports [9].

The pathophysiology of pericarditis associated with
Graves’ disease remains unclear [10,11]. Determining whether
these 2 conditions are coincidental or have an underlying
etiologic association is challenging. Various mechanisms
have been suggested to elucidate their causal relationship
[12]. The majority of previous reports of acute pericarditis
associated with Graves’ disease, indicating an autoimmune
process in the pathogenesis of pericardial inflammation.
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Fig. 5 - Thyroid ultrasound with Doppler showing increased vascularity in a normal-sized gland.

Clarke et al. proposed that the etiology of pericarditis in
Graves’ disease might be autoimmune, similar to dermopa-
thy and ophthalmomyopathy [11]. Another theory proposes
that Graves’ disease and acute pericarditis are frequently
associated with viral infections, particularly the Epstein Barr
virus [12]. Indeed, there is a complex relationship between
autoantibodies and systemic viral infections, which is im-
plicated in the pathogenesis of Graves’ disease and acute
pericarditis. One conceivable explanation is that in Graves’
disease, autoantibodies or viral infections could interact with
specific receptors on the pericardium, potentially inducing
inflammation in the pericardial tissue [13]. An alternate
explanation indicates that thyroid hormones may impact

myocardial fat metabolism [14]. In certain clinical scenar-
ios, cases of drug-induced pericarditis have been observed
following the initiation of anti-thyroid medications such as
propylthiouracil. Other anti-thyroid drugs like iodine and
carbimazole have also been implicated [15].

Patients with hyperthyroidism-induced pericarditis typi-
cally display symptoms compatible with both acute pericardi-
tis and hyperthyroidism [16]. Pleuritic chest pain is a ma-
jor sign of acute pericarditis, the diagnosis of which relies
on well-defined criteria. The Beck’s triad, including arterial
hypotension, muffled heart sounds, and elevated jugular ve-
nous pressure, is commonly observed in patients present-
ing with cardiac tamponade. Graves’ disease is generally di-
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agnosed through a combination of clinical features indicat-
ing hyperthyroidism, such as weight loss, palpitations, anx-
iety and exophtalmia, along with laboratory finding includ-
ing decreased TSH levels, and elevated concentrations of thy-
roid hormone concentrations, TSH receptor antibodies, and
thyroid-stimulating immunoglobulins [17]. In addition, a char-
acteristic pattern of an enlarged gland with elevated vascular-
ity on Doppler imaging is frequently seen with thyroid ultra-
sonography [18]. Radioactive iodine uptake tests are essential
diagnostic tools used to evaluate thyroid function and iden-
tify various thyroid pathologies, including Graves’ disease, by
demonstrating the uptake patterns of the radioactive tracer
in the thyroid gland. However, their use may be limited due
to factors such as restricted availability, high cost, and expo-
sure to ionizing radiation. Consequently, these scans may be
reserved for cases where the diagnosis is uncertain [13].

At present, there are no evidence-based recommendations
for managing patients diagnosed with acute pericarditis as
a manifestation of Graves’ disease [7]. Similar treatment ap-
proaches have been adhered in the treatment of both acute
pericarditis and hyperthyroidism across all published cases in
the literature. As per the European Thyroid Association guide-
lines [19], the management of thyrotoxicosis in the setting of
Graves’ disease primarily involves the application of antithy-
roid drugs like Carbimazole or Propylthiouracil. Beta block-
ers are also administered to alleviate the adrenergic symp-
toms associated with the hyperthyroid state. Additional ther-
apeutic interventions, including radioactive iodine therapy
or surgery, should be evaluated depending on the individ-
ual’s unique clinical presentation [7]. The primary strategy,
according to the guidelines provided by the European Soci-
ety of Cardiology for managing pericarditis, involves limiting
physical activity and using colchicine alongside either Aspirin
or nonsteroidal anti-inflammatory drugs (NSAIDs). Corticos-
teroids are recommended as second-line agents for individ-
uals who do not respond adequately to initial treatments, or
for those who have contraindications. When acute pericardi-
tis is complicated by cardiac tamponade, pericardiocentesis
should be performed. In the absence of clear standards, a com-
bination of the therapeutic alternatives mentioned above re-
mains a practical approach for managing patients with acute
pericarditis induced by Graves’ disease. Nevertheless, it’s cru-
cial to consider individual patient factors, customize manage-
ment accordingly, and ensure the effective treatment of un-
derlying hyperthyroidism, to successfully resole pericarditis
[20].

Conclusion

Acute pericarditis complicated by cardiac tamponade is an
uncommon manifestation of Graves’ disease. Various mecha-
nisms have been suggested to explain this association. Never-
theless, it remains challenging to determine whether these 2
conditions are causally related or occur coincidentally. Thor-
ough history taking and physical examination are crucial to
consider Graves’ disease in the setting of acute pericardi-
tis. Management should involve pericardiocentesis along with
concurrent treatment of pericarditis and thyrotoxicosis.

Patient consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A
copy of the written consent is available for review by the
Editor-in-Chief of this journal on request.
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