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CASE REPORTS

Riedel's thyroiditis leading to severe but reversible pituitary failure
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Summary
This patient with histologically proved Riedel's
thyroiditis had hypothyroidism of sufficient severity
to cause panhypopituitarism, and it was this which
first brought him to medical attention. The beneficial
effects are described of surgery in relieving severe
dysphagia and stridor, and of prednisone in softening
and shrinking the hard neck mass. The extent of
pituitary failure, and the degree of recovery on treat-
ment with thyroxine are reported, together with
details of 4 other cases of Riedel's thyroiditis seen by
one of the authors (S.T.).

Introduction
In 1883 Professor B. M. C. L. Riedel operated on

a man with a hard neck mass compressing the
trachea. His clinical diagnosis had been carcinoma.
The mass was firmly adherent to adjacent structures,
precluding complete removal, but a piece the size
of a walnut was taken out. Histology showed fibrous
tissue with no evidence of malignancy, and the
patient recovered with relief from stridor. Riedel
reported 2 cases in 1896, adding a third case in
1897 and a follow-up of his third case in 1910. While
commenting on the beneficial effects of surgery in
his own cases, Riedel mentioned that spontaneous
regression could occur, quoting details of a patient
of Silatschek (Riedel, 1910).

Using the strict histological criteria of Woolner,
McConahey and Beahrs (1957), Riedel's thyroiditis
is rare; only 20 cases were found among 42000
thyroid operations done in 36 years at the Mayo
Clinic (Woolner, McConahey and Beahrs, 1957).
In the last 15 years 4 other cases of Riedel's thy-
roiditis have been seen by one of the authors (S.T.)
(Katsikas, Shorthouse and Taylor, 1976).

Correspondence to: Dr W. F. Kelly, Endocrine Unit,
Hammersmith Hospital, London W12 OHS.

Case history
The patient, a single man aged 26 years, was

referred to the Hammersmith Hospital in November
1975 with a 4-year history of increasing tiredness,
and symptoms of postural hypotension. In the
previous 6 months he had lost 12 kg in weight and
had been vomiting intermittently. There were
symptoms of hypothyroidism with increasing
lethargy, constipation and preference for warm
weather; also, there had been decreased libido
for several months, and he was only shaving once
per week. There was no relevant past medical or
family history.
On examination the most significant abnormality

was a hard ill-defined slightly tender mass at the front
of the neck, with no movement on swallowing.
Normal thyroid tissue was not palpable. The skin
was cool and abnormally dry and the reflexes
showed a delayed relaxation phase. The facial,
axillary and pubic hair growth was subnormal, but
the penis and testes were normal in size and develop-
ment. Blood pressure was 80/50 mmHg lying down
and standing, the visual fields were full to confron-
tation, and optic discs were normal.

Methods of hormone assays
Hormone measurements were carried out by

double antibody radioimmunoassay as previously
reported by Marshall et al. (1973) for luteinizing
hormone (LH) and follicle stimulating hormone
(FSH), by Hartog et al. (1964) for human growth
hormone (GH), and by Kuku et al. (1974) for
thyroid stimulating hormone (TSH). MRC Standard
(69/104) was used for LH and FSH, and WHO
1st International Reference Preparation (MRC
66/217) for GH and MRC 68/38 for TSH. Serum
cortisol was measured by competitive protein
binding assay according to Marshall et al. (1972)
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and testosterone by radioimmunoassay (Collins,
1972). Serum thyroxine (T4) and triiodothyronine
(T3) were measured by radioimmunoassay (Kjeld
et al., 1975).

Pre-treatment investigations, November 1975
Hormone levels. The serum T4 was 39 nmol/l

(normal 71-148), and T3 1-0 nmol/l (normal 1*5-3-1).
Basal TSH was 12 mu./l (normal <4) rising to
29 mu./l at 30 min (normal <25) and 27 mu./l at
60 min (normal <20) after 200 t±g thyrotrophin
releasing hormone (TRH) i.v., i.e. a response typical
of primary hypothyroidism (Fig. 1).
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FIG. 1. Serial TRH tests. Hatched area shows limits of
normal response. Arrow denotes 200 mcg TRH i.v.

During an insulin-tolerance test when the patient
became clinically hypoglycaemic with a trough
blood glucose of 2-3 mmol/l, serum cortisol rose
from a basal value of 72 nmol/l (normal 100-550) to
a peak of 221 nmol/l (normal >550), and growth
hormone (Fig. 2) rose from <1 mi.u./l to only
1-8 mi.u./l (normal >20). The short tetracosactrin
(Synacthen, CIBA) test using 0-25 mg i.m. showed
a low basal cortisol (80 nmol/l) rising to only
232 nmol/l at 60 min.
Serum LH was low at <1 u./l (normal 3-8), rising

to only 1-5 u./l at 30 min (normal >8) and 1-5 u./l
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FIG. 2. Serial insulin tolerance tests. Peak GH normally
exceeds 20 mi.u./l.
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FIG. 3. Serial GnRH stimulation tests. Hatched areas
show limits of normal response. Arrows denote 100 [tg
GnRH i.v.
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at 60 min (normal >6) after 100 ,tg gonadotrophin
releasing hormone (GnRH) i.v. The FSH response
showed a similar pattern (Fig. 3). Serum testosterone
was low, 2 nmol/l (normal 9-24) with subnormal
response to 5.5 nmol/l on the ninth day following
5 injections of human chorionic gonadotrophin
(HCG, Paynes & Byrne) 2000 units i.m. on alternate
days (Fig. 4).
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FIG. 4. Serial HCG stimulation tests. Hatched area
shows normal range, unstimulated, in men. Arrows
indicate 2000 units HCG i.m.

Other investigations. Thyroid scan showed a trivial
uptake and only on the right side of the neck, and
radiographs showed that the trachea was deviated
to the right and severely compressed. Radiographs
of the pituitary fossa and an excretion urogram were
normal. The karyotype was 46 XY, normal male.
Haemoglobin was 7.5 g/dl, reticulocytes 2%,
serum iron 3 t±mol/l (low), transferrin 2 g/l (normal),
ESR 144 mm in one hr.

Antibodies to thyroid cytoplasm were positive but
tests for antibodies to adrenal, pituitary and testis
were negative and serum immunoglobulins were
normal. Routine biochemistry, including liver
function tests, was normal.

Progress
On November 5th 1975 the patient had a syncopal

attack, but improved following a 2-4-litre blood
transfusion. It became apparent that dysphagia and
stridor were developing and there were further
syncopal attacks, some occurring whilst lying at
rest. Prednisone 15 mg/day was commenced on

November 22nd, with improvement in vigour by
24 hr. On November 25th the neck was explored.
Normal thyroid tissue was not identifiable, and hard,
adherent fibrous tissue precluded removal of much
of the mass but the trachea was freed. Histology
showed changes of Riedel's thyroiditis (Fig. 5), with
fibrous tissue infiltrating adjacent muscle. There
was no evidence of malignancy, tuberculosis,
syphilis, or lymphoid follicles such as are found in
Hashimoto's thyroiditis. Postoperatively thyroxine
was commenced, increasing to 0-2 mg/day.
On December 11th the patient was discharged

home, also taking prednisone i75 mg/day. There
was considerable improvement, and by January
1976 the patient was both clinically and biochemi-
cally euthyroid, with stridor still in abeyance. In
April 1976 the neck mass had disappeared and
prednisone was stopped. In May 1976 there was a
respiratory tract infection with clinical features of
adrenocortical insufficiency, but with good response
to recommencing prednisone, which was rapidly
reduced to zero by August 1976, when the only
continuing medication was thyroxine 0.2 mg/day.
Improvement occurred rapidly in most of the

stimulation tests on thyroxine therapy alone. TRH
(Fig. 1), GH response to insulin-induced hypo-
glycaemia (Fig. 2), GnRH (Fig. 3) and HCG (Fig. 4)
tests were all normal by August 1976. Testing of
adrenocortical function by daily injections of 1 mg
tetracosactrin (Synacthen Depot, CIBA) for 7 days
on several occasions showed a progressive increase
in serum cortisol response, the highest value reached
in August 1976 being 869 nmol/l. However, basal
cortisol remained low (56 nmol/l at 9 a.m.) and by
August 1976 did not increase after insulin-induced
hypoglycaemia.

In November 1976 the patient had again be-
come clinically and biochemically hypothyroid (T4
43 nmol/l, TSH > 25 mu./l), probably owing to in-
adequate thyroxine being taken because of vomiting
from adrenocortical insufficiency. At that time,
insulin-induced hypoglycaemia (glucose 0.7 mmol/l)
again showed impaired GH response (maximum
serum GH was 9 mi.u./l) and both cortisol and
plasma ACTH were undetectable. Tetracosactrin
injections increased serum cortisol to 817 nmol/l.
When thyroxine and prednisone were given under
supervision, vomiting ceased and there was
improvement in vigour.
The patient was readmitted in April 1977

for reassessment, taking thyroxine 0-2 mg/day and
prednisone 1 mg on alternate days. There were now
symptoms of severe neck compression with dys-
phagia and stridor, and recurrence of the mass in
the neck was evident. Radiographs showed consider-
able narrowing of the lumen of the trachea. During
emergency tracheostomy, dissection of the neck
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FIG. 5. Thyroid biopsy. Riedel's thyroiditis. Skeletal muscle fibres are separated by fibrous
tissue containing scanty inflammatory cells. HE, x 300.

was again extremely difficult owing to hard fibrous
tissue, and normal thyroid tissue was not found.
Symptoms were relieved, but 16 days later there was
secondary haemorrhage and death.
Post-mortem examination confirmed the presence

of fibrous tissue enclosing the trachea and extending
into the upper mediastinum. There was no evidence
of either retroperitoneal fibrosis, or of sclerosing
cholangitis. The macroscopic appearance of the
pituitary gland was normal, but the adrenals
were small, consistent with atrophy secondary to
corticosteroid therapy.

Discussion
The presentation and natural history of Riedel's

thyroiditis is variable. Before operation, 5 of
Woolner's 20 cases had hypothyroidism, 4 com-
plained of dysphagia and one had dyspnoea; no
patient complained of neck pain and 3 were noted to
have neck tenderness. Katsikas et al. (1976) report
dysphagia, in 2 of 4 patients, dyspnoea in one and
neck pain and tenderness in 2 patients, but before
surgery no patient was hypothyroid. Thus, the
features in the present case reflecting the thyroid
pathology per se were fairly typical. The special
interest in this case was that his initial diagnosis was
of total pituitary failure, and it was only later that
a slightly tender neck swelling was noted, drawing
attention to the primary defect in the thyroid gland.

Circulating thyroid antibodies are detectable in
the majority of patients with idiopathic primary
hypothyroidism, but are sometimes found in
hypothyroidism secondary to pituitary failure
(Vallotton, Pretell and Forbes, 1967). The presence
in the serum of the present patient of a significant
titre to thyroid cytoplasm is unusual since this was
absent in all of 6 other cases of Riedel's thyroiditis
(Doniach, 1976). The titre in this patient was, how-
ever, less than that customary in Hashimoto's
thyroiditis. Thyroid antibodies were present in one
and absent in 3 of the 4 cases of Katsikas et al.
(1976). So far, attempts to explain Riedel's thy-
roiditis as an auto-immune process, or a defect in
cell-mediated immunity have failed. Serum com-
plement levels and lymphocytes were normal in all
of 5 patients tested by Shorthouse et al. (1974).
The effect of corticosteroids in Riedel's thy-

roiditis is controversial, and recently it has been
stated that surgery offers the only useful treatment
(de Groot and Stanbury, 1975). However, a beneficial
effect of corticosteroids in reducing the hardness of
the thyroid was observed in case 2 of Katsikas et al.
(1976). While the authors have no doubt as to the
immediate efficacy of surgery in relieving stridor in
their patient, they suspect that the initial diminution
of size of the mass may have been due to prednisone.
The dose of prednisone was deliberately kept as
low as possible to try to avoid long-term adrenal
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suppression. The initial dose did not exceed 15
mg/day, and, after 2 weeks, reduction in dose com-
menced. Eventually it became clear that maintenance
corticosteroid therapy was essential to avoid
adrenocortical insufficiency, as little as 1 mg/day of
prednisone sufficing most of the time. On review, it
is now apparent that tracheal constriction and neck
induration were both held in abeyance by 7.5 mg
daily of prednisone, but worsened on doses lower
than this.
The association of primary hypothyroidism and

reversible impairment of pituitary function has been
previously shown for the GH and cortisol responses
to insulin-induced hypoglycaemia (Root et al., 1967;
Vince et al., 1970; Tunbridge, Marshall and Burke,
1973). Minozzi et al. (1973) found that basal plasma
ACTH concentration was low and the response to
insulin-induced hypoglycaemia was subnormal, but
returned to normal when thyroxine was given.
In primary hypothyroidism, basal plasma cortisol
concentration is reported as normal (de Groot and
Stanbury, 1975), and plasma free cortisol was also
normal (Brien, 1976), but the acute responses to
insulin stress (Tunbridge et al., 1973) and ACTH
(de Groot and Stanbury, 1975) may be impaired.
In the present patient, however, plasma cortisol
was low, and it is not clear why the pituitary-adrenal
axis failed completely to return to normal in parallel
with other endocrine functions when the patient
was given thyroxine. The dose and duration of
corticosteroid therapy was not sufficient, in the
authors' experience, to cause serious problems of
steroid withdrawal. The adrenal glands continued
to respond to tetracosactrin but endogenous ACTH
was undetectable basally and during severe hypo-
glycaemia, so the defect was at the level of the hypo-
thalamus or pituitary gland. The previous case of
primary hypothyroidism presenting with the clinical
picture of hypopituitarism at the same endocrine
Unit (reported by Tunbridge et al., 1973) showed
impaired cortisol and GH response to hypogly-
caemia before treatment, but recovery to normal
with thyroxine. In the present patient the GnRH
test also returned to normal with treatment with
thyroxine. The authors are not aware of a previous
report of Riedel's thyroiditis presenting as pan-
hypopituitarism, as described in this patient; it is
also very unusual for primary hypothyroidism to
present in this way.
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