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Successful Surgical Treatment of Refractory Amiodarone-
Induced Thyrotoxicosis Causing Tachycardiomyopathy

A. Marinis, G. Vassilopoulos, A. Avraamidou, T. Vassilakaki, P. Bassioukas, S. Rizos

Abstract

Amiodarone is a well-established pharmacologic therapy used for several types of tachyarrhythmia. However, it is
associated with potential adverse effects on thyroid function due to its high iodine concentration. Amiodarone-
induced thyrotoxicosis (AIT) is considered a difficult diagnostic problem that requires careful therapeutic strategy
in order to balance the cardiologic and endocrine dysfunction associated with this condition. Herein, we report
the case of a 52-year-old male patient who suffered from tachyarrhythmia due to paroxysmal atrial fibrillation. The
patient had experienced recurring episodes of atrial fibrillation despite medical therapy with propafenone, sotalol
and pulmonary vein isolation with catheter ablation. Amiodarone was subsequently administered, and temporary
control of the arrhythmia was achieved. Six months after amiodarone treatment, the patient presented with uncon-
trollable tachycardia leading to heart failure, a condition known as tachycardiomyopathy. The thyroid function was
assessed, and amiodarone-induced thyrotoxicosis was diagnosed. Unfortunately, AIT was refractory to treatment
with carbimazole and cortisone and a surgical approach was decided. The patient eventually underwent a total thy-
roidectomy with complete control of the underlying arrhythmia, without the necessity for p-blockers. Heart failure

was reversed and the patient has resumed his normal daily activities.
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Introduction

Amiodarone is a well-established pharmacologic therapy
used for several types of tachyarrhythmia. However, it is
associated with potential adverse effects on thyroid func-
tion (hyperthyroidism) due to its high iodine concentration
and its effects on thyroid hormones, a condition known
as amiodarone-induced thyrotoxicosis (AIT) [1]. Overt
thyrotoxicosis aggravates the underlying tachyarrhythmia
and is managed by amiodarone discontinuation and admin-
istration of beta-blockers, antithyroid drugs and cortisone.
Rarely, patients with AIT may fail to respond to medical
therapy and should be managed by thyroidectomy before
they become excessively debilitated by uncontrollable
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tachyarrhythmia and inadequately treated thyrotoxicosis.
Herein, we report a case of AIT with deteriorating heart
failure which was treated surgically.

Case report

A 52-year-old male patient was admitted to our Surgical
Department for management of an AIT that was refractory
to medical therapy. His history had started five years earlier
when the patient presented with palpitations, fatigue, and
shortness of breath and was found to be in atrial fibril-
lation. The patient had experienced recurring episodes
of atrial fibrillation and had received warfarin for stroke
prevention. He had required direct-current cardioversion
to restore sinus rhythm on two occasions, despite treatment
with propafenone and subsequently with sotalol. Catheter
ablation failed to reduce the recurrences of atrial fibril-
lation, and amiodarone was consequently administered,
and temporary control of the arrhythmia was achieved.
Six months later, tachycardia relapsed in an uncontrollable
fashion, progressively leading the patient to heart failure
(tachycardiomyopathy).

Amiodarone-induced thyrotoxicosis was diagnosed
due to excess serum thyroid hormones and suppressed
TSH (<0.01 mU/L). Thyroid ultrasound revealed a slightly
enlarged thyroid, with heterogeneous echogenity and in-
creased vascularity with colour Doppler (Figure 1). Tc-99m
thyroid scintigraphy with y-camera demonstrated decreased
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Figure 1. Thyroid ultrasonography demonstrating heterogeneous echogenity and increased vascularity on color Doppler.

absorption of the radionuclide without any localized lesions
(Figure 2). Fine-needle aspiration cytology (FNAc) was
non-diagnostic. The patient was treated with high doses

Static Image Report

Figure 2. Thyroid scintigraphy with Technetium 99m and y-camera
showing decreased absorption of the radionuclide without any local-
ized lesions.
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of carbimazole (40mg tid) initially and cortisone addition
(prednisolone 16mg daily), as well as propranolol 100mg
bid without an acceptable response of either the tachycardia
or the thyroid dysfunction. Consequently, the patient was
referred for surgical treatment of refractory thyrotoxicosis
which had caused debilitating heart failure (ejection frac-
tion 30-35%). Prior to receiving amiodarone, the patient
had no history of thyroid dysfunction or abnormality. A
total thyroidectomy was offered, and the patient was dis-
charged on postoperative day 2 without any perioperative
morbidity or complications associated with the operation.
Histopathologic examination of the surgical specimen re-
vealed a nodular goiter with follicular hyperplasia (Figure 3).

Two weeks after thyroidectomy, the patient experienced
better tolerance of physical activity, reduced his B-blocker
regimen and demonstrated a higher ejection fraction (50%)
on heart ultrasound. One month postoperatively, the patient
has discontinued his B-blocker and has returned to normal
daily activity.

Discussion

Amiodarone is a well-known class III anti-arrhythmic
agent currently indicated for the management of sev-
eral tachyarrhythmias due to its -adrenergic inhibiting
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Figure 3. Nodular goiter with follicular hyperplasia (E&H, x200)

mechanism of action. However, the amiodarone molecule
contains two iodine atoms which constitute 37.5% of the
drug’s mass, resulting in excess iodine consumption. More
specifically, amiodarone-induced thyrotoxicosis complicates
the arrhythmiologic problem of the patient, aggravating the
underlying tachycardia for which the drug is administered.
AIT has a relative predominance in men (M:F ratio 3:1) [2]
and occurs in up to 6% of patients treated with amiodarone
in iodine sufficient deprived countries and up to 10% in
iodine deprived areas [1].

This condition is classified into two types [3]: type I,
caused by the high iodine concentration of amiodarone
and type II, an amiodarone-related destructive thyroiditis,
although mixed forms occur as well. Type I usually occurs
in patients with pre-existing non-toxic multinodular goiter
or underlying Grave’s disease and occasionally demonstrates
measurable radioactive iodine uptake (RAIU) and increased
vascular flow on colour-flow Doppler ultrasound [1]. In
our case report, the patient did not have a known history
of goiter, and he demonstrated increased vascularity on
ultrasound and decreased Tc-99m uptake; hence, he could
not be clearly classified as one of the two types.

The main consideration in AIT is that it usually becomes
necessary to discontinue amiodarone, and this must be
decided following cardiologic consultation. According to
currently established recommendations 1], discontinuation
of amiodarone is a difficult decision since it might be the
only effective way to control tachyarrhythmia. It is often a
controversial decision due to its delayed elimination from fat
storages and its T'3-antagonistic effect at cardiac level, increas-
ing T3 conversion after stopping the drug which can aggravate
the underlying arrhythmia. In our case, overt thyrotoxicosis
necessitated immediate amiodarone discontinuation.

Current management guidelines [1] are based on the AIT
type: type I is best treated with antithyroid drugs (usually
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methimazole 40mg daily), while type II is managed with
anti-inflammatory agents (cortisone). In our case, in which
a clear distinction between both types of AIT was not pos-
sible, initial treatment with carbimazole was followed by the
addition of prednisone without, however, controlling the
thyrotoxicosis. Refractory AIT to aggressive medical com-
bination treatment is currently considered a clear indication
for total thyroidectomy [1,4], as was the case in our patient.
Although thyroidectomy in the setting of uncontrolled ar-
rhythmia and thyrotoxicosis is associated with a significant
morbidity and mortality rate (9%) [1], the patient should be
advised that both rates are significantly higher in the absence
of consent to surgical treatment. On the other hand, thy-
roidectomy effectively controls thyrotoxicosis and associated
tachyarrhythmia, permitting further amiodarone use. In our
patient, thyroidectomy resulted in control of thyrotoxicosis
(discontinuation of antithyroid drug and cortisone) and
complete reversal of tachyarrhythmia and, more importantly,
the associated heart failure. Our patient gradually decreased
the beta-blocker dose and, finally, discontinued it with his
ejection fraction returning to normal levels.

In conclusion, patients with AIT and aggravating tach-
yarrhythmias should be initially managed with antithyroid
drugs and cortisone, substituting amiodarone with other
beta-blockers and, if both conditions (thyrotoxicosis and
arrhythmia) are not appropriately controlled, thyroidectomy
should be considered as it is the safest and most effective
method of treatment for controlling thyrotoxicosis and
reversing tachyarrhythmia and associated heart failure.
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Emtuxng Xelpoupyikn Oepamneia AvBekTIKAC OupeoTtolikwong
and Aplodapdvn mou Mpokahovoe Taxukapdlopvomndbeia

A. Mapivng, I. Bacthomouhog, A. ABpaauidou, ©. Bacihakdkn, M. Mmacioukag, . Pi(og

MepiAnyn

H apodapdvn amotedel orjpepa pia Kahd TeKUNpLwUEV @appakoloyikn Oepameia yla TNy avIpeT@wmnion mokilwy
taxvappuOav. Ilap” Oha avtd, oxetiletar SuvnTika Kot He TNV ep@dvion avemBopntwy dpdoewv oTn Aettovp-
yia Tov Bupeoetdn, kupiwg Adyw TG peyaAng meplekTikOTNTAG NG o€ wWwdto. H Bupeotoikwon and apodapdvn
Bewpeitat SVoKOAO StayvwoTikd TPOPANUA KL amaTel pia TPooeyUEVT BEPATEVTIKT) GTPATNYIKT), TIPOKELEVOD VA
emtevyBei looppomia petagd Tng kapSloAoyiknG Kt eviokpvikng Suolettovpyiog mov oxetifovtal fe TV KaTdoTaom
auTr. 2TV ava@opd avtr| Tapovotdlovpe Evav avdpa 52 TV e LOTOPIKO TaxvappLOpwy Aoyw Tapo&uokng
KOATUKI|G Happapuyn6, 1) omoia viiotpomtiale mapd tn Oeparmeia pe mpomagevovn, 6oTalOAn Kat TNV amopdvwaon g
Tvevpovikng @AEPag kot T Stakabetnpla katdlvon pe vyiovyxvo pedpa (RFA). Aloiwg, ) xoprynon apodapovng
eixe wg anotéleopa tov mapodikd leyxo tng appuBpiag. E&t pnveg petd o acbeviig emaveppdvioe pn eAeyxopevn
taxvkapdio mov 08Nynoe oe KapSLaKT| AVETAPKELQ, (LA KATAGTAOT oL ovopdletal Taxvkapdopvomnddeta. H Bv-
peoeldikn Aettovpyia eAéyxOnke kat StayvwoBnke Bupeototikwon amd apodapdvn. AvaTVXWG, N KATAGTAOT AVTT
nrav avextikn otn Oepaneia pe kapPipaloin kat kopti{dvn, omodte anopaciobnke n xetpovpyikn Bepaneia. Tehkd,
0 aoBevng voPAnOnke oe ohikr| Bupeoeidektopn pe anotédeopa Tov AN PN Eeyxo TG appvBpiag Xwpic TNV avd-
ykn Ayng B-avactoréwv. H kapdiakn avendpkelo vtootpdenke teleiwg kat 0 acBevig éxet mAéov emoTpéyel oe

Kavovikég kabnpeptvég SpaotnptoTnTe.
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