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Abstract

should be started immediately.

Background: Myxedema coma, which occurs due to hypothyroidism, is a rare and life-threatening condition. Some
patients have hemodynamic dysfunction, which consequently leads to cardiac arrest. The rarity of this condition
makes it difficult to determine the cause of cardiac arrest. It is important to diagnose myxedema coma based on
clinical findings, including physical examination and laboratory parameters. We present a case of undiagnosed and
untreated hypothyroidism that initially caused myxedema coma and then led to cardiac arrest.

Case presentation: A 56-year-old woman who had no medical history was transferred to our hospital for the
management of return of spontaneous circulation due to sudden cardiac arrest. Findings of laboratory tests
revealed that she had hypothyroidism. On physical examination, she was found to have a puffy face, thin eyebrows,
and severe systemic non-pitting edema. Therefore, the patient was clinically diagnosed with myxedema coma,
which was the cause of cardiac arrest. She was treated with thyroid hormone and hydrocortisone, resulting in
improvement in her general condition, except for the neurological dysfunction.

Conclusions: This case suggests that myxedema coma is caused by undiagnosed and untreated hypothyroidism,
leading to sudden cardiac arrest. Our findings are useful in the differential diagnosis of hypothyroidism based on
characteristic physical examination findings. Clinicians should be aware of the differential diagnosis of myxedema
coma based on findings from physical examination and laboratory testing of thyroid function, and the treatment
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Background

Hypothyroidism is a condition where serum thyroid hor-
mone levels are lower than the reference range. If
hypothyroidism is not identified early, it could lead to
the most severe manifestation, known as myxedema
coma. Myxedema coma is a rare form of extreme
hypothyroidism, and it has been reported to occur at a
frequency of 0.22/1,000,000 per year in Spain [1]. It is a
life-threatening condition and is associated with high
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mortality rates [2—4]. In some cases, this condition could
lead to cardiac arrest due to complications [5, 6]. When
patients with sudden cardiac arrest (SCA) are managed
by resuscitation and return of spontaneous circulation
(ROSC), a differential diagnosis of hypothyroidism, in-
cluding myxedema coma, should be considered.

Herein, we report a case of undiagnosed and untreated
hypothyroidism resulting in myxedema coma and, con-
sequently, cardiac arrest.

Case presentation
This case study was conducted according to the CARE
guidelines [7].

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12902-021-00894-4&domain=pdf
http://orcid.org/0000-0003-0065-9721
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:maasa_aka@icloud.com

Yoshinaka et al. BMC Endocrine Disorders (2021) 21:229

A 56-year-old woman had SCA. After ROSC, the pa-
tient was transferred and admitted to our hospital for
the management of post-cardiac arrest syndrome in the
intensive care unit (ICU). The patient had no particular
medical history.

Clinical findings

The patient had experienced general weakness and
edema in the bilateral lower extremities for a few years,
but the patient did not visit any hospital regarding this
issue. Recently, the patient experienced poor appetite
and ate almost nothing. Several days before the ad-
mission, the patient still had a poor appetite and
could not carry out daily activities. The patient was
unconscious at home and was brought to the hospital
by the ambulance crew. Cardiac pulmonary resuscita-
tion was performed by the ambulance crew, and
ROSC was achieved. The patient was intubated and
transferred to our hospital.

Physical examination revealed a body mass index of
40.0 kg/m> The initial vital signs on arrival at our hos-
pital were as follows: Glasgow Coma Scale score of 6
(E1VTM4); blood pressure, 86/51 mmHg; heart rate, 55
beats/min; SpO,, 100 %; and respiratory rate, 21 breaths/
min. The patient had hypothermia (core body
temperature, 32.4 °C). On physical examination, the pa-
tient was found to have a puffy face, thin eyebrows, and
severe systemic non-pitting edema (Fig. 1). Electrocardi-
ography revealed low-voltage sinus bradycardia with an
inverted T-wave in the anterior precordial leads (Fig. 2).
Troponin I and brain natriuretic peptide levels were
1159 pg/mL and 138 pg/mL, respectively. Chest radiog-
raphy showed cardiomegaly and bilateral costophrenic
angle blunting (Fig. 3). Echocardiography, performed by
a cardiologist, revealed hypokinesis of the inferior wall
motion and a moderate amount of pericardial effusion
(Fig. 4). Contrast-enhanced computed tomography
showed no evidence of pulmonary embolism, but there
was a contrast-opaque area on the intimal side of the left
ventricular inferior wall (Fig. 5). Based on these findings,
non-ST segment elevation myocardial infarction (NSTE
MI) was suspected. The patient’s laboratory test findings
were as follows: sodium, 125 mmol/L; potassium, 2.8
mmol/L; total protein, 6.1 g/dL; and albumin, 3.3 g/dL.
Serum muscle enzyme levels were elevated, with a creat-
ine kinase level of 1649 U/L and a lactate dehydrogenase
level of 483 IU/L. Serum-free triiodothyronine (T3) level
was 0.39 pg/mL, free thyroxine (T4) level was 0.04 pg/
dL, and thyroid-stimulating hormone (TSH) level was
33.5 pIlU/mL. The anti-thyroglobulin (Tg) antibody level
was 3579 IU/mL, and the anti-thyroid peroxidase anti-
body level was 26.9 IU/mL. The serum cortisol level was
62.4 pg/dL, and the low-density lipoprotein-cholesterol
level was 237 mg/dL.
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Fig. 1 The patient's appearance. a Puffy face, and thin eyebrows, b,
¢ severe systemic non-pitting edema in the extremities

Treatment and outcomes

First, hydrocortisone was administered at a dose of
200 mg/day, considering the risk of adrenal insufficiency.
Then, levothyroxine and liothyronine sodium were admin-
istered at doses of 200 pug/day and 50 pg/day, respectively.
On the 5th day, the patient experienced sustained
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Fig. 2 Electrocardiography. Electrocardiography shows low-voltage
sinus bradycardia and an inverted T-wave in the anterior

E2ai it

precordial leads
A

ventricular tachycardia (VT). Electrolyte levels were in the
normal range, and the cause of VT could not be identified.
The patient was clinically diagnosed with myxedema
coma, which was possibly caused by NSTEMI. The patient
received amiodarone at a dose of 750 mg for 48 h. Further
cardiological intervention was not performed because the
neurological prognosis was poor. After amiodarone ad-
ministration, VT was not observed. On the 12th day, la-
boratory test results showed that the serum TSH level was
15.1 plU/mL, the free T4 level was 0.21 pg/dL, and the
free T3 levels were normal. However, the patient did not
recover from the coma, and the dysfunction of the central
nervous system remained.

Fig. 3 Chest radiography. Cardiomegaly and bilateral costophrenic
angle blunting are noted

Renal replacement therapy for acute kidney injury and
antibiotic therapy for ventilator-associated pneumonia
were needed during the stay in the ICU. On the 7th day,
tracheostomy was performed, and management with
mechanical ventilation continued. The patient was dis-
charged to the chronic care hospital on the 25th day.

Discussion and conclusions
This case study reveals the severe clinical course of myx-
edema coma.

Myxedema coma is a life-threatening and emergency
presentation of hypothyroidism. However, because of its
rarity, only a few cases of cardiac arrest on hospital ar-
rival have been reported [5, 6]. Most previous studies
have focused on the general clinical course of myxedema
coma. However, in this case study, we report the charac-
teristic physical examination findings for enabling the

Fig. 4 Echocardiography at short axis view. a Diastole
b Systole. Hypokinesis of the inferior wall motion and a moderate

amount of pericardial effusion are noted
- J
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Fig. 5 Contrast-enhanced computed tomography. In the contrast-
enhanced computed tomography, there is no evidence of
pulmonary embolism. However, a contrast-opaque area on the
intimal side of the left ventricular inferior wall can be seen (indicated
by the black arrows)

early diagnosis
hypothyroidism.

A previous analysis [8] was conducted to reveal the
epidemiology of myxedema coma in Japan. According to
the study, the mean age at onset was 77 years, and two-
thirds of the patients were women. The overall in-
hospital mortality rate was 29.5 %. The number of pa-
tients was highest in winter. In-hospital mortality was
significantly associated with higher age and the use of
catecholamines. Cardiovascular diseases were the most
frequent comorbidity at admission, which may be caused
by hypothyroidism, leading to dyslipidemia, atheroscler-
osis, myocardial fibrosis, and cardiovascular injury. Sev-
eral studies have used a scoring system for diagnosing
myxedema coma [9, 10], but there are no global diagnos-
tic criteria for myxedema coma because of its rarity and
sudden onset. The Japan Thyroid Association has an-
nounced the widely used original diagnostic criteria,
which include hypothyroidism, central nervous system
failure, hypothermia, hypoventilation, cardiovascular fail-
ure, and hyponatremia. Therefore, myxedema coma is
often clinically diagnosed based on symptoms and clin-
ical examination without waiting for laboratory test re-
sults [11]. In this case, we considered the possibility that
the cause of the disturbance of consciousness was
hypoxic-ischemic encephalopathy after cardiac arrest.
This was one of the reasons why it was difficult to differ-
entiate it from the central nervous system disorder in-
cluded in the diagnostic criteria for myxedema coma.
Therefore, we clinically diagnosed the patient with myx-
edema coma without waiting for a response to the hor-
mone replacement therapy.

Several factors precipitating myxedema coma have
been revealed, such as infection, myocardial infarction
(MI), cold exposure, surgery [12], and the administration

of myxedema coma caused by
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of sedative drugs [13]. Amiodarone also has a complex
effect on the thyroid gland because its structure is simi-
lar to that of thyroid hormones [14, 15]. In this case, fT3
levels were slightly lower, and TSH levels were higher
after amiodarone administration for VT; consequently,
the dose of LT3/LT4 needed to be increased. As a con-
sequence, physicians should be cautious of certain drugs
leading to thyroid dysfunction when managing patients
with a myxedema coma.

Owing to the rarity of this condition, the recom-
mended strategy of thyroid hormone replacement ther-
apy remains unclear; thus, it has merely been based on
expert opinions and case reports. In Japan, patients with
myxedema coma are commonly treated with LT4, with
or without LT3 [8].

Thyroid hormones have many effects on the heart
and the vascular system. The most common signs of
hypothyroidism are bradycardia, mild hypertension,
narrowed pulse pressure, and attenuated activity on
precordial examination. Low cardiac output is caused
by bradycardia, decreased ventricular filling, and de-
creased cardiac contractility. Systemic vascular resist-
ance may increase by 50 %, and diastolic relaxation
and filling are slowed. However, heart failure is rare
because cardiac output is usually sufficient to meet
the lower demand for peripheral oxygen delivery
[16]. Hypothyroidism may result in accelerated ath-
erosclerosis and coronary artery disease, presumably
because of the associated hypercholesterolemia and
hypertension.

In this case, the patient had prolonged undiagnosed
severe hypothyroidism, which favored several risk fac-
tors for cardiac events. On the admission day, MI
was expected to occur, precipitating myxedema coma
in the patient. Consequently, hemodynamics may have
deteriorated, leading to an episode of cardiopulmo-
nary arrest (CPA). Fortunately, the patient’s general
condition, including her hemodynamic status, im-
proved remarkably with thyroid hormone replacement
therapy regardless of the use of amiodarone for VT.
Unfortunately, the patient’s neurological dysfunction
did not recover.

In conclusion, this case presents the clinical course of
CPA caused by undiagnosed myxedema coma; this con-
dition is characterized by unique findings on physical
examination. Our findings are useful for the differential
diagnosis of hypothyroidism, especially a diagnosis based
on characteristic physical examination findings, in the
emergency department.

Clinicians should be aware of the differential diagnosis
of myxedema coma based on findings from physical
examination and laboratory testing of thyroid function,
and the treatment should be started immediately to pre-
vent the occurrence of complications.
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