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Abstract Three cases of sudden death associated with
undiagnosed chronic thyroiditis are described. All were
young or middle-aged men who were found dead, and
death appeared to have occurred suddenly. Two of them
had not previously experienced any serious medical prob-
lems, the third suffered from well-controlled Addison’s
disease. None had been investigated or treated for thyroid
disease previously. Microscopically all showed a severe
chronic thyroiditis with parenchymal destruction and re-
active hyperplasia of the acinar epithelium. In the first
case elevated triiodothyronin (T3), thyroxin (T4) and low
thyroid stimulating hormone (TSH) were present, in the
second case low T3 and T4 and normal TSH, and in the
third an isolated elevation of T3 were found. Anti-thyroid
antibodies were found in two cases. The possible causal
relationship between silent chronic autoimmune thyroidi-
tis and sudden death is discussed.
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Introduction

Thyroiditis is commonly classified into three clinical and
histological forms, i.e. acute, subacute/granulomatous and
chronic/lymphocytic [1]. In the last decades the so-called
»painless® or ,.silent” thyroiditis has been recognized as
clinically similar to subacute thyroiditis, but with a histo-
logical picture of chronic lymphocytic thyroiditis [2-7].
The overall incidence and prevalence of painless thyroidi-
tis has not yet been studied. In clinical studies the pre-
valence has been estimated to be between 5 and 20% of
all cases of hyperthyroidism [1]. Compared with Hashi-
moto’s thyroiditis this condition shows a greater degree
of parenchymal destruction and less oxyphilic epithelial
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changes and fibrosis, but follicular lymphoid infiltration
and thyroid autoantibodies have often been observed [8].
Whether painless thyroiditis represents a variant of Hashi-
moto’s thyroiditis is not established with certainty. Thy-
roid function during the course of painless thyroiditis is
characterized by an initial phase of thyrotoxicosis, fol-
lowed by hypothyroidism which usually resolves sponta-
neously [3].

Thyrotoxicosis, if untreated, might lead to sudden death
by several mechanisms including cardiac arrythmia [9], hy-
perpyrexia, electrolytic disturbances and epileptic seizures
[10]. Hypothyroidism may give rise to hyper- or hypo-
kalemia that might induce cardiac arthythmia [11, 12].

The prevalence of thyroiditis in forensic autopsies is
not known with certainty as the thyroid is only studied
carefully if conspicuous alterations of the thyroid gland
alert the examiner’s attention, and histological sections
from the thyroid are not studied routinely. When thyroidi-
tis is observed it is most commonly in the form of mild
non-specific lymphocytic infiltration. In a clinico-patho-
logical autopsy study the prevalence of chronic thyroiditis
was 12% [13].

Sudden death in young individuals without signifi-
cant coronary artery disease is commonly attributed to
infections and cardiovascular accidents, whereas only a
few cases have been associated with thyroid dysfunc-
tion [14].

Case histories

In this report three cases of sudden death are presented. A com-
plete autopsy and toxicological tests were done. The thyroid
glands were not weighed because no enlargement of the glands
were observed and the macroscopical changes were discrete. His-
tological sections from the thyroid and other organs were studied,
by staining with hematoxylin-erythrosin-saffron. The pituitary
gland was only studied in Case 3. Triiodothyronin (T3), thyroxin
(T4), and thyroid stimulating hormone (TSH) were measured in
femoral blood. In two cases anti-thyroid antibodies were mea-
sured, namely microsomal antibodies (TMADb), anti-thyroglobulin
(TgAb) and thyrotropin-receptor antibody (TRab) (Table 1). No
special tests for other autoimmune diseases were carried out.The
hospital records of the deceased were collected and evaluated.
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Table 1 Laboratory values in three cases of sudden death with
thyroiditis. Triiodothyronin (T3) and thyroxin (T4) are expressed
in pmol/L; thyrotropin (TSH) in mU/L; thyroid microsomal anti-
body (TMAD) and anti-thyroglobulin antibody (TgAb) in titres;
thyrotropin receptor antibody (TRab) is expressed in U/L

Case T3 T4 TSH TMAb TgAb TRab
1— 1.2% 2.0  7.3% Not done Not done Not done
2—> 13.6% 9.3 1.0 1/1600* 1720 15%

3> 12.6% 31* 0.44 1/6400*  1/40 7.4
Normal 3-9 9-24 0440 =1/1600 =1/160 <38

* indicates abnormale value

Fig.1 Thyroid gland in case 1 shows extensive inflammatory
lymphocytic infiltration, parenchymal destruction and moderate fi-
brosis (arrow). Erythrosin-hematoxylin-saffron stain x 100

Case 1

A 3l-year-old teacher was found dead lying in bed in his apart-
ment. Two days earlier he had called his school and indicated that
he was ill. Shortly before death he appeared to have had severe di-
arrhoea. He had no previous hospital records, but his father re-
ported that he had said he had felt tired and had a feeling of un-
easiness in the bowel during the previous months. He took no med-
ication and did not abuse alcohol or narcotics. His height was 187
cm and weight 72 kg. He was thin and the skin appeared slightly
hyperpigmented. At autopsy 5 days postmortem no abnormalities
were found except a slightly enlarged thyroid gland with a yellow
and granular cut surface. Histologically (Fig. 1) the gland showed
diffuse and follicular lymphocytic infiltration, parenchymal de-
struction and fibrosis. Oxyphil epithelial changes were sparse. No
giant cells or granulomas were observed. Histological sections
from the lungs, heart, liver, kidneys, pancreas and the intestines
were studied, but no pathological changes were seen. Toxicologi-
cal screening was negative.

Analysis of autopsy serum at the laboratory for Clinical Chem-
istry, Huddinge Hospital, Stockholm for free T4, free T3 and TSH
indicated hypothyroidism with values of 2.0 (normal range: 9-24)
pmol/L, 1.2 (3-9) pmol/L, and 7.3 (0.44.0) mU/L respectively.

Case 2

A 47-year-old farmer was found dead in a barn. He was last seen
alive and well within an hour before death. He had no recent com-
plaints about his health. The medical records showed frequent
episodes of sinusitis during the last 20 years. He had symptoms of
respiratory insufficiency when exposed to dust; allergy had been
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Fig.2 Thyroid gland in case 2. Moderate to severe lymphocytic
infiltration, parenchymal destruction and focal hyperplasia and
oxyphilia of the follicular epithelium (arrow), slight to moderate
fibrosis. Erythrosin-hematoxylin-saffron stain x 100

suspected but not verified. A few years before his death, when vis-
iting his doctor he had complained of asthenia. Recently he had
problems with eczema. At the time of his death he took no med-
ication and he had never abused alcohol or drugs. He was a short
and thin man, 168 cm tall, weighing 61 kg. At autopsy 3 days post-
mortem acute pulmonary edema and congestion were found, but
no coronary atherosclerosis or other cardiac abnormalities. The
thyroid gland was of normal size, but with a light-brown cut sur-
face. Microscopically (Fig. 2) parenchymal infiltration of lympho-
cytes was seen, both diffuse and in follicular arrangement.The thy-
roid parenchyma showed acini lined by hyperplastic and oxyphilic
follicular epithelium, but no giant cells or granulomas. In the my-
ocardium, two small foci of subepicardial contraction-band necro-
sis with a few inflammatory cells were seen. Toxicological screen-
ing showed no alcohol or drugs in the blood. To exclude anaphy-
lactic shock, total IgE and mast cell tryptase were analysed in
blood but were found not to be elevated. Analysis of thyroid hor-
mones and TSH were performed at the Laboratory of Clinical
Chemistry, University Hospital of Linkoping. Free T3 was found
to be elevated (13.6 pmol/L, normal range 3-9 pmol/L), whereas
free T4 was normal (9.3 pmol/L, normal range 9-24 pmol/L.) and
TSH was within the normal range (1.0 mU/L, normal range 0.4
4.0). The titre of TMADb was increased (1/1600) whereas TgAb
(1/20) was low. TRab was elevated to 15 U/L. (normal < 8 U/L).

Case 3

A 29-year-old man was found dead at home. He was an unem-
ployed, former factory worker. Ten years before death he had suf-
fered from pneumonia, and in the postinfectious period he had pro-
nounced asthenia. Addison’s disease had been diagnosed; no
hereditary endocrine disease was found in his family. However, no
antibodies to adrenal cortical tissue were found, and he had no in-
sufficiency of the pituitary gland. He was given substitution med-
ication with fludrocortison and cortison and appeared to be well at
subsequent yearly visits.The last time he was seen by his doctor
was 8 months before his death, at which time he had an uncompli-
cated rhinitis. The autopsy was performed 3 days postmortem. He
was a thin man weighing 58 kg and measuring 178 cm. There was
no hyperpigmentation of the skin, including the nipples, or the mu-
cous membranes. He had alopecia areata-like changes in the scalp.
At autopsy he had cerebral edema, the brain weight was 1800 g.
There was no evidence of cardiovascular disease. The adrenal
glands were difficult to identify and microscopically they showed
a total fibrosis of the cortices without inflammation. The thyroid
gland was thin, but consistency was normal to firm and the cut sur-
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Fig.3 Thyroid gland in case 3. Moderate lymphocytic infiltration,
parenchymal destruction and diffuse epithelial hyperplasia with
loss of colloid (arrow); slight fibrosis.Erythrosin-hematoxylin-saf-
fron stain x 200

face was light brown and homogeneous. The pancreas, parathyroid
and the pituitary gland appeared normal histologically. No imme-
diate cause of death could be elicited. The toxicological screening
for alcohol and drugs was negative. Analyses of glucose and lactic
acid in vitreous humour showed no signs of hyperglycaemia. His-
tologically (Fig. 3) the thyroid was diffusely infiltrated with lym-
phocytes and in follicles. Parenchymal destruction and hyperplas-
tic reactive and oxyphil epithelial changes were pronounced and
there was moderate fibrosis. No granulomas were seen. In the
vicinity a hyperplastic parathyroid gland was found. The pituitary
gland was histologically normal. Analyses of free T3, free T4 and
TSH at the laboratory of Clinical Chemistry at the University Hos-
pital, Link6ping, gave the following resulis: 12.6 pmol/L (ele-
vated), 31 pmol/L (elevated) and 0.44 mU/L (normal in the lower
range) respectively. The TMAD titre was 1/6400 (elevated), TgAb
1/40 (low) and TRab was normal (7.4 U/L).

Discussion

Postmortem changes of thyroid and related hormones in
blood have been reviewed by Coe [15]. Elevated concen-
trations of T4 and TSH correlate well with antemortem
values, although T4 might decrease somewhat in the post-
mortem period [16]. T3 is known to be an unreliable
marker of hyperthyroidism postmortem [17]. The diagno-
sis of hypothyroidism postmortem is more difficult to as-
certain than that of hyperthyroidism due to a natural de-
crease in thyroid hormones in blood in the antemortem
period [18], making interpretation difficult in the individ-
ual case. For postmortem concentrations of thyroid anti-
bodies there are no reference values, but antibodies of IgE
and IgG types are known to be stable in blood for several
days in refrigerated bodies and samples even at room tem-
perature.

Chronic, autoimmune and “painless” thyroiditis might
have more than one etiology [1]. During the course of the
disease the patients can be hyper-eu-or hypothyroid [6]. In
“painless” thyroiditis restoration of thyroid function is
seen within months or years and the disease can remain
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undetected both by the patient and the doctor. In the three
cases presented here the subjects had not complained of
neckpain or had no significant enlargement of the thyroid.
The histological picture was that of lymphocytic thyroidi-
tis with variable parenchymal destruction and fibrosis, in-
distinguishable from Hashimoto’s thyroiditis. Moreover
anti-thyroid antibodies were detected in the two cases in
which these were looked for. The general picture is thus
consistent with painless thyroiditis. Case 1 was found to
be hypothyroid biochemically and had had ditfuse symp-
toms in agreement with disturbance of thyroid function
some time before his death. Diarrhoea, which this patient
seemed to have had shortly before death, is not a feature
of hypothyroidism. Unfortunately, no microbiological or
other tests were done to identify the cause of his diar-
rhoea.

Case 2 had elevated T3 and a low value of T4 and nor-
mal TSH. Isolated T3 thyrotoxicosis is uncommon {19].
The subject had elevated titres of TMAb and TRab. The
latter might corroborate hyperthyroidism as 80% of cases
with elevated TRab are hyperthyroid due to thyrotropism
of these antibodies [20]. This patient had discrete myocar-
dial contraction bands in two subepicardial arcas in the
absence of coronary artery disease. These might have
been caused by resuscitation procedures {21], which were
undertaken during the ambulance transport. Focal my-
ocardial necrosis can also be seen in cases of thyroid hor-
mone abuse [22].

Case 3 had elevated T3 and T4 and TSH in the lower
normal range, all in agreement with thyrotoxicosis due to
a fulminant thyroiditis. TMADb titres were elevated and
TRab was high in the normal range. Grave’s discase can-
not be excluded, as Hashimoto’s disease is interrelated
with primary hyperthyroidism [23].This patient also had
Addison’s disease, which can be seen concomitantly, then
called Schmidt’s syndrome [24], and might have the
same, possibly autoimmune, etiology [25].

During the last 20 years there have only been a few re-
ports of sudden death associated with functional thyroid
disease [12, 19, 26, 27].Two of the cases displayed hyper-
plastic goiter [12, 26] and one Hashimoto’s thyroiditis
[19]; the remaining case did not include histological ex-
amination. In a clinical study of 33 deaths in thyrotoxico-
sis some 15% died suddenly and unexpectedly in the ab-
sence of demonstrable myocardial infarction [28].

In summary the three deaths described in the present
study, were apparently sudden and showed nearly identi-
cal thyroid histopathological changes and abnormal thy-
roid hormone values, which may have been caused by de-
struction of the thyroid parenchyma. None of the case his-
tories showed a causal relationship between sudden death
and thyroiditis. No cause of death was found by careful
autopsy, histological study of internal organs and toxico-
logical tests. Thyroid disease, therefore, might have been
the cause of death, per exclusion — and this indicates that
lymphocytic thyroiditis might be rapidly fatal. In cases of
sudden death in young and middle-aged men and women
without signs of vascular disease, sampling for histology
from the thyroid gland would be highly recommended.



E. Edston: Sudden death and thyroiditis

References

1.Singer PA (1991) Thyroiditis. Acute, subacute and chronic.
Med Clin North Am 75(1):61-77

2.Papapetrou PD, Jackson IMD (1975) Thyrotoxicosis due to
“silent” thyroiditis. Lancet 1:361-363

3. Woolf PD, Daly R (1976) Thyrotoxicosis with painless thy-
roiditis. Am J Med 60:73-79

4.Dorfman SG, Cooperman MT, Nelson RL, Depuy H, Peake
RL, Young RL (1977) Painless thyroiditis and transient hyper-
thyroidism without goiter. Ann Intern Med 86:24-28

5.Gorman CA, Duick CS, Woolner LB, Wahner HW (1978)
Transient hyperthyroidism in patients with lymphocytic thy-
roiditis. Mayo Clin Proc 53:359-366

6. Woolf PD (1980) Transient painless thyroiditis with hyperthy-
roidism: a variant of lymphocytic thyroiditis? Endocr Rev 1(4):
411-420

7.Nikolai TF, Brosseau J, Kettrick MA, Roberts R, Beltaos E
(1980) Lymphocytic thyroiditis with spontaneously resolving
hyperthyroidism (silent thyroiditis). Arch Intern Med 140:478-
482

8.Mizukami Y, Michigishi T, Hashimoto T, Tonami N, Hisada
K, Matsubara F et al. (1988) Silent thyroiditis: a histologic and
immunohistochemical study. Hum Pathol 19:423—431

9. Woeber KA (1992) Thyrotoxicosis and the heart. N Engl J] Med
327(2):94-97

10.Burch HB, Wartofsky L (1993) Life-threatening thyrotoxico-
sis. Endocrinol Metab Clin North Am 22(2):263-277

11. Nickerson JF, Hill SR jr, McNeal JH, Barker SB (1960) Fatal
myxedema, with and without coma. Ann Intern Med 53:475—
493

12. Guthrie GP, Hunsaker III JC, O"Connor WN (1987) Sudden
death in hypothyroidism. N Engl J Med 317(2):1291

13. Autelitano F, Santensanio G, Mauriello A, Palmieri G, Orlandi
A, Spagnioli LG (1992) Patologia latente della tiroide: studio
epidemiologico e statistico di tiroide prelevate in corso di 507
autopsie consecutive (in Italian). Ann Ital Chir 63(6):761-781

97

14.Byard RW, Cohle SD (eds) (1994) Sudden death in infancy,
childhood and adolescence. Cambridge University Press, Cam-
bridge

15.Coe JI (1993) Postmortem chemistry update. Emphasis on
forensic application. Am J Forensic Med Pathol 14(2):91-117

16.Coe J (1973) Postmortem values of thyroxine and thyroid stim-
ulating hormone J Forensic Sci 18:20-24

17.Rachut E, Rynbrandt DJ, Doutt TW(1980). Postmortem behav-
iour of serum thyroxine, triiodothyronin, and parathormone.
J Forensic Sci 25(1):67-71

18.Bonnell HJ (1983) Antemortem chemical hypothyroxinemia.
J Forensic Sci 28(1):242-248

19.Herman GE, Kanluen S, Monforte J, Husain M, Spitz WU
(1986) Fatal thyrotoxic crises. Am J Forensic Med Pathol 7(2):
174-176

20. Smith BR, McLachlan SM, Furmaniak J (1988) Autoantibodies
to the thyrotropin receptor. Endocr Rev 9(1):106-121

21.Karch SB, Billingham ME (1984) Morphologic effects of de-
fibrillation: a preliminary report. Crit Care Med 12:920-921

22.Bhasin S, Wallace W, Lawrence JB, Lesch M (1981) Sudden
death associated with thyroid hormone abuse. Am J Med 71:
887-890

23.Buchanan WW, Alexander WD, Crooks J, Koutras DA, Wayne
EJ, Anderson JR et al. (1961) Association of thyrotoxicosis and
autoimmune thyroiditis. BMJ 1:843-847

24.Schmidt MB (1926) Eine beiglanduldre Erkrankung (Neben-
nieren und Schilddriise) bei Morbus Addisonii. Verh Dtsch Ges
Pathol 21:212

25.Volpé R (1977) The role of autoimmunity in hypoendocrine
and hyperendocrine function. With special emphasis on autoim-
mune thyroid disease. Ann Int Med 87:86-99

26.Simson LR (1976) Thyrotoxicosis: postmortem diagnosis in an
unexpected death. J Forensic Sci 21:831-832

27.Randall BB (1992) Fatal hypokalemic thyrotoxic periodic
paralysis presenting as sudden unexplained death of a cambo-
dian refugee. Am J Forensic Med Pathol 13(3):204-206

28.Parker JLW, Lawson DH (1973) Death from thyrotoxicosis.
Lancet 2:894-895



