
Abstract We report on a sudden cardiac death case in-
volving a 40-year-old man with no known medical history.
Forensic autopsy showed lymphocytic myocarditis asso-
ciated with lymphocytic thyroiditis. In both the heart and
the thyroid gland, the inflammatory foci often had a nodu-
lar pattern with a germinal centre. Virological and toxico-
logical analyses were negative. Postmortem biochemistry
showed a slight increase in TSH in combination with nor-
mal T3 and T4 blood levels suggesting hypothyroidism.
High titres of antiperoxidase and antithyroglobulin antibod-
ies with normal levels of TSH receptor antibodies, in addi-
tion to biological hypothyroidism and lymphocytic inflam-
mation were consistent with the diagnosis of Hashimoto’s
thyroiditis. Immunohistochemical studies excluded a lym-
phoma and showed no evidence of viral myocarditis. In
contrast to Grave’s disease, Hashimoto’s thyroiditis has
never been reported in association with myocarditis as a
cause of sudden death. We conclude that the cardiac im-
munological and histological pattern, similar to that found
in the thyroid gland suggests an autoimmune myocarditis.
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Introduction

Myocarditis is a frequent cause of sudden death in young
adults [1, 2] and a viral infection is the most frequent of

the various etiologies reported in the literature [1, 3]. Al-
though myocarditis and Graves’ disease and/or hyperthy-
roidism are a well known association, Hashimoto’s dis-
ease and/or hypothyroidism have never been reported in
combination with myocarditis. We report on an autopsy
case of myocarditis associated with Hashimoto’s thyroidi-
tis and examined the possible causes.

Case history

A 40-year-old man was found dead in his home early in
the morning by his wife. His body was lying on a sofa.
The deceased had no known medical history and took no
medications.

Autopsy findings

A forensic autopsy was performed, the body mass index was
39.3, the heart weighed 415 g and had a normal appearance.
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Fig. 1 Inflammatory infiltrates consisting of a majority of small
lymphocytes associated with larger ones arranged in a nodular pat-
tern with a germinal centre (HE, original magnification ×400)



The thyroid gland was slightly increased in weight (36 g),
but was otherwise normal. There were no traumatic lesions.

Histological examination of the heart showed numer-
ous inflammatory foci in both ventricles. The inflamma-
tory foci had often a nodular pattern with a germinal cen-
tre (Fig. 1) and the inflammation was associated with car-
diomyocyte necrosis (Fig. 1). Inflammatory infiltrates con-
sisted of a majority of lymphocytes with some macro-
phages, small lymphocytes were predominant, associated

with larger ones in the nodules (Fig. 1). There were no
polymorphonuclear cells. In addition to acute lesions there
were also healed lesions.

Immunohistochemistry showed a majority of CD3
(Dako, polyclonal antibody) and CD5 (NovoCastra, mono-
clonal antibody) T lymphocytes (Fig. 2a), associated with
CD20 (Dako, monoclonal antibody) B lymphocytes in
nodular inflammatory foci (Fig. 2b). Latent membrane
protein-1 (LMP-1) and the EBV EBER probe (PanPath)
were negative for Epstein Barr viruses and Bcl2 (Dako,
monoclonal antibody) and Ki67 (Dako, polyclonal anti-
body) were also negative. Histology of the thyroid gland
showed numerous lymphoid follicles (Fig. 3) with a CD
20 positive germinal centre (Fig. 4a). Peripheral lympho-
cytes were mostly of CD3 and CD5 phenotype (Fig. 4b)
and a lymphoma was excluded. There were no lymphoep-
ithelial lesions as confirmed by normal cytokeratin AE1-
AE3 clone (Dako, monoclonal antibody) expression. Bcl2
and Ki67 were negative and other organs were normal.

Biological findings

Toxicological analyses were negative and virological analy-
ses were also negative including viral cultures and RT-PCR
for enterovirus RNA. No Echo viruses or Coxsackie viruses
were found and α-IFN postmortem blood levels were not
increased.

Table 1 details the results of the postmortem hormonal
levels. The thyroxin (T4) blood level was normal, whereas
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Fig. 2a, b Cardiac immuno-
histochemistry. a CD3 positive
lymphocytes surrounding a
negative germinal center, and
extending in the interstitium
(original magnification ×200)
and b CD20 positive lympho-
cytes predominating in a ger-
minal centre (original magnifi-
cation ×200)

Fig. 3 Thyroid lymphoid follicle with a germinal centre (HE, orig-
inal magnification ×100)

Fig. 4 Thyroid immunohisto-
chemistry a CD20 positive
lymphocytes in a germinal cen-
tre (original magnification 
×100) b CD3 positive lympho-
cytes surrounding a negative
germinal center, and extending
in the interstitium (original
magnification ×100)



TSH was slightly increased and triiodothyronin (free T3)
was found to be in the normal range. There were signifi-
cantly high titres of autoantibodies including anti-thyroid
peroxidase and anti-thyroglobulin, but there were no anti-
TSH-receptor or anti-myosin antibodies.

Discussion

The cause of death was assessed to have been a lympho-
cytic myocarditis associated with a chronic lymphocytic
thyroiditis. Such an undiagnosed chronic thyroiditis has
been described in cases of sudden death [4] and in our
case, postmortem biochemistry results were consistent with
Hashimoto’s disease. Edston et al. [5] showed that it is
possible to use postmortem measurements of thyroid func-
tion in combination with histology but postmortem thy-
roxin and TSH blood levels must be carefully interpreted.
Indeed, thyroxin has also been found to decrease after
death [6, 7]. However, according to Coe [6], TSH remains
fairly constant within 2 days after death and in our case,
the autopsy was performed 24 hours after death. Triiodothy-
ronin (free T3) was found to be in the normal range. How-
ever, postmortem values have been shown to vary dramat-
ically after death and therefore this is not considered to be
reliable to predict the antemortem thyroid status of the de-
ceased [7]. In our case, the slight increase in TSH in com-
bination with a normal thyroxin level may be indicative of
hypothyroidism. High titres of antiperoxidase and antithy-
roglobulin antibodies without anti-TSH-receptor antibod-
ies, in addition to hypothyroidism and lymphocytic thy-
roiditis are consistent with the diagnosis of Hashimoto’s
thyroiditis.

In contrast to hyperthyroidism and Graves’ disease,
hypothyroidism and Hashimoto’s thyroiditis have never
been reported in association with myocarditis as a cause
of sudden death [8, 9, 10, 11, 12, 13, 14]. Some sudden
deaths have been reported in hypothyroidism, but they
were found to be related, not to myocarditis but to car-
diomyopathy or pericarditis [15]. The reason why myo-
carditis has been found exclusively in hyperthyroidism
and Graves’ disease and not in hypothyroidism and
Hashimoto’s thyroiditis is not known.

This raises the question of the possible causes of myo-
carditis when associated with Hashimoto’s disease. In our
case, no viruses were detected but some authors have

detected viral genomes in the myocardium of patients with
myocarditis, using sensitive molecular techniques [1]. A
prevalence of enteroviral RNA in endomyocardial biop-
sies from patients with myocarditis was found to be 4% in
a recent study [3]. Although we cannot exclude viral my-
ocarditis in our case, another possibility is an autoimmune
myocarditis associated with Hashimoto’s disease. In our
case, the myocardial inflammatory foci often had a nodu-
lar pattern with a germinal centre and as this pattern is not
encountered in viral infections it might be indicative of an
autoimmune process. Furthermore, histological and im-
munohistochemical patterns of the thyroid inflammatory
infiltrates were similar to those found in the heart. In our
case, the presence of B lymphocytes in nodular foci might
also be indicative of an autoimmune process. The absence
of cardiac anti-myosin autoantibodies could be explained
by an early postmortem degradation. Our immunohisto-
chemical study excluded both a cardiac and thyroid lym-
phoma.

In conclusion, our findings are consistent with an au-
toimmune myocarditis rather than a viral infection. Al-
though the prevalence is likely to be low, it might be under-
estimated since on the one hand myocarditis may remain
asymptomatic, and on the other hand sudden death victims
are unfortunately rarely autopsied. As far as medicolegal
implications are concerned, myocarditis should be kept in
mind when investigating autoimmune thyroiditis in the
clinical practice so as not to overlook the risk of sudden
death, especially in patients with unexplained thoracic
symptoms and/or electrocardiographic changes. In addition,
our case report underlines the usefulness of postmortem
biochemistry and the necessity of a complete autopsy, in-
cluding systematic histological examination, toxicological
and microbiological analyses, when investigating a sudden
unexplained death. A better understanding of cardiac sud-
den death also requires a full investigation of the cardiac
conduction system [16] and useful complementary tech-
niques such as quantification of myocardial contraction
bands [17], immunohistochemistry [18] and the TUNEL
method [19].
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