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ABSTRACT

Background: Severe hypothyroidism may lead to large pericardial effusion; however, progression to cardiac tamponade
and neurological deterioration is uncommon. Myxedema coma represents the extreme manifestation of thyroid hormone
deficiency and may coexist with cardiovascular instability.

Case summary: A 6l-year-old woman presented with progressive dyspnoea and decreased consciousness.
Echocardiography demonstrated massive circumferential pericardial effusion with right atrial and right ventricular collapse
consistent with cardiac tamponade. Thyroid function testing confirmed severe hypothyroidism (TSH 105.188 plU/mL;
FT4 0.05 ng/dL). Pericardial fluid culture grew Moraxella species. Altered mental status was attributed to combined low-
output state and probable myxedema coma. Clinical improvement followed pericardiocentesis, thyroid hormone
replacement, and targeted antibiotic therapy.

Discussion: This case highlights the interaction between endocrine failure, infection, and mechanical cardiac compromise,
emphasizing the need for comprehensive evaluation in hypothyroid patients presenting with large effusions and
neurological decline.
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INTRODUCTION

Hypothyroidism produces multisystem effects involving
cardiovascular, respiratory, and neurological function.
Pericardial effusion develops through altered capillary
permeability and impaired lymphatic drainage, typically
accumulating slowly and rarely causing tamponade.

However, superimposed pathological processes may
destabilize compensated physiology.
Myxedema coma represents decompensated

hypothyroidism characterized by altered mental status and
circulatory failure. Concurrent occurrence with infectious
pericarditis is rarely reported and presents significant
diagnostic complexity.

CASE PRESENTATION

A 6l-year-old woman was referred to our tertiary
cardiovascular center for evaluation of large pericardial
effusion and planned pericardiocentesis after presenting
with progressive dyspnoea for 10 days. Symptoms began
insidiously and gradually worsened, limiting daily activities.
There was no history of chest pain, fever, cough, or recent
infection. Family members reported progressive
somnolence and reduced responsiveness during the days
preceding admission.

Her medical history was significant for hypertension and
prior thyroid disease treated with surgery and radiation
therapy in 2015. She had no known history of coronary

artery disease, stroke, diabetes mellitus, chronic kidney
disease, pulmonary disease, or malignancy.

Upon arrival, the patient appeared weak and lethargic, but
alert, with a Glasgow Coma Scale score of E4V5M6. Vital
signs showed borderline hypotension (blood pressure of
97/56 mmHg) and a normal heart rate of 69 beats per minute.
The respiratory rate was 22 breaths per minute, and oxygen
saturation was 98% on the nasal canule (4 L/min).

Physical examination revealed distant heart sounds without
audible murmurs. Breath sounds were markedly decreased
over the left hemithorax. Jugular venous pressure was not
clearly elevated, and no peripheral oedema was observed.
Peripheral perfusion remained preserved with warm
extremities and normal capillary refill.

Electrocardiography demonstrated sinus rhythm. Chest
radiography  showed marked cardiomegaly with
homogeneous opacity occupying the left hemithorax,
suggesting concomitant pleural involvement. Transthoracic
echocardiography revealed massive circumferential
pericardial effusion, measuring up to 4.1 cm in the basal
region. Classic features of cardiac tamponade were present,
including right atrial and right ventricular diastolic collapse
and pronounced respiratory variation of mitral (60%) and
tricuspid (90%) inflow velocities. Left ventricular systolic
function was reduced with an ejection fraction of 32%,
accompanied by impaired right ventricular systolic function
(TAPSE 1.1 cm). Hemodynamic assessment demonstrated
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markedly reduced cardiac output (cardiac index 1.07
L/min/m?), consistent with tamponade physiology.

Initial laboratory testing showed mild anemia and
electrolyte imbalance without evidence of systemic
infection. Thyroid function testing revealed profound
hypothyroidism with thyroid-stimulating hormone (TSH) of
105.188 uIU/mL and free thyroxine (FT4) of 0.05 ng/dL.
Arterial blood gas analysis demonstrated compensated
respiratory  acidosis with  hypercapnia, suggesting
hypoventilation. In the context of severe hypothyroidism
and altered mental status, these findings raised suspicion for
impending myxedema coma.

The combination of massive pericardial effusion,
hypotension, low cardiac output, and declining
consciousness suggested multifactorial clinical

deterioration. Cardiac tamponade was considered the
primary cause of haemodynamic instability, while severe
hypothyroidism was suspected as the underlying cause of
effusion formation and contributor to neurological
impairment.

Urgent pericardiocentesis was performed for both
therapeutic decompression and diagnostic evaluation.
Concurrent management included initiation of thyroid
hormone replacement therapy and supportive care.
Microbiological ~examination of pericardial  fluid
demonstrated Gram-negative bacilli, with culture
confirming Moraxella  species sensitive  to  multiple
antibiotics, establishing the diagnosis of bacterial
pericarditis complicating hypothyroid-associated effusion.
Targeted antibiotic therapy was subsequently initiated.
Following pericardial drainage and combined endocrine and
antimicrobial  treatment, haemodynamic parameters
improved progressively. Respiratory distress resolved, and
the patient’s level of consciousness gradually normalized
over subsequent days. The parallel improvement in
neurological and cardiovascular status supported the
hypothesis that altered consciousness resulted from
combined effects of tamponade-induced low cardiac output
and severe hypothyroid metabolic depression.

DISCUSSION

Pericardial effusion remains a recognized cardiovascular
manifestation of advanced hypothyroidism, although its
clinical presentation has evolved with earlier detection of

thyroid disease.  Contemporary  studies  describe
hypothyroid-associated effusions as resulting from
increased capillary permeability, impaired lymphatic

drainage, and accumulation of mucopolysaccharides within
interstitial tissues, promoting retention of protein-rich fluid
in serous cavities (1).

Unlike inflammatory pericarditis, hypothyroid effusions
typically accumulate slowly and are frequently
asymptomatic. Consequently, progression to cardiac
tamponade is uncommon because gradual pericardial
stretching allows compensatory adaptation (2). In the
present case, the markedly elevated TSH and suppressed
FT4 confirmed profound hormonal deficiency as the
primary substrate for massive effusion formation.

The transition from compensated effusion to haemodynamic
compromise suggested an additional precipitating factor.
Identification of Moraxella species in pericardial fluid
established bacterial pericarditis, a rare but clinically
aggressive condition (3).

Modern epidemiological data indicate bacterial pericarditis
accounts for <1% of pericardial disease in developed
healthcare settings but remains associated with rapid
progression and high mortality if untreated (4). Infection
likely accelerated fluid accumulation and increased
intrapericardial pressure beyond adaptive capacity,
transforming a chronic endocrine effusion into acute
tamponade physiology.

Hypothyroidism itself may predispose to infection through
impaired innate immunity, altered cytokine signaling, and
reduced respiratory clearance mechanisms. Recent
endocrine-immunology research demonstrates thyroid
hormone deficiency modulates macrophage activation and
immune responsiveness, potentially increasing
susceptibility to opportunistic pathogens (5). The respiratory
tropism  of Moraxella species  supports a  plausible
pulmonary source with secondary pericardial involvement.
Haemodynamic findings reflected combined mechanical
and metabolic cardiac depression. Cardiac tamponade
restricts ventricular filling through equalization of diastolic
pressures, reducing stroke volume and cardiac output (2).
Experimental and clinical studies have demonstrated that
hypothyroidism reduces myocardial contractility, heart rate
responsiveness, and cardiac output through decreased p-
adrenergic signaling and impaired calcium handling (6). The
coexistence of metabolic myocardial suppression and

mechanical preload restriction therefore produced
compounded circulatory failure.
Neurological impairment represented another key

diagnostic challenge. Myxedema coma is increasingly
recognized as a spectrum rather than a strictly defined
clinical state, with altered consciousness, hypoventilation,
and cardiovascular instability are considered central features
even in the absence of classic hypothermia or coma (7, 8).
Hypercapnia observed in this patient suggested reduced
ventilatory drive, a hallmark of severe thyroid hormone
deficiency. Cerebral hypoperfusion resulting from
tamponade likely amplified metabolic encephalopathy,
explaining improvement following combined endocrine and
haemodynamic correction.

This case underscores how seemingly distinct endocrine and
cardiovascular disorders may converge to produce critical
illness, reinforcing the importance of integrative
physiological reasoning in the evaluation of complex
clinical presentations.

CONCLUSION

Severe hypothyroidism should be recognized as a
potentially reversible cause of massive pericardial effusion;
however, clinical deterioration should prompt evaluation for
superimposed pathology. This case demonstrates how
infectious pericarditis may convert a chronically
compensated hypothyroid effusion into cardiac tamponade,
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resulting in circulatory failure and neurological impairment
along the spectrum of myxedema coma.

Altered consciousness in hypothyroid patients is frequently
multifactorial and requires simultaneous assessment of
haemodynamic, metabolic, and respiratory contributors.
Early pericardiocentesis with microbiological analysis is
essential, providing both diagnostic clarification and
lifesaving  therapeutic  benefit. Multidisciplinary
management integrating cardiology, endocrinology, and
infectious disease expertise is crucial for achieving
favourable outcomes in complex cardio-endocrine
presentations.

LIMITATION

Several limitations should be acknowledged. First, formal
myxedema coma scoring systems were not retrospectively
applied, limiting definitive classification. Second, long-term
echocardiographic follow-up after thyroid normalization
was not available at the time of reporting. Finally, causality
between infection and rapid effusion progression cannot be
conclusively proven, although temporal association strongly
supports this relationship.

Figure 1. Anterior—posterior chest radiograph showing
homogeneous opacity occupying the left hemithorax with
obscuration of the left cardiac border and diaphragmatic
silhouette, consistent with massive left-sided pleural
effusion
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Figure 2. Transthoracic echocardiography revealing a
large circumferential pericardial effusion causing
diastolic collapse of the right atrium and right ventricle,
illustrating tamponade physiology
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