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The natural history of euthyroid multinodular goitre
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Summary: In this communication data on the natural history of euthyroid multinodular goitres are
presented. From a total group of 140 patients (mean age 54.6 years, 14 men and 126 women; 88 with
autonomous, 52 with non-autonomous function), follow-up data were available for 90 patients (mean age
54.0 years, 11 men and 79 women; 64 with autonomous, 26 with non-autonomous function). During
follow-up (means: 5.0 years, maximum 12.2 years) transitions in function were seen 15 times; 8
autonomous patients became hyperthyroid after <1-7 years. There were 6 transitions from
non-autonomy to autonomy and 1 from autonomy to non-autonomy. One patient who demonstrated the
whole cycle from non-autonomy through autonomy up to hyperthyroidism is described in more detail. In
one patient operated upon because of hyperparathyroidism a follicular carcinoma was found by chance.
Mechanical problems were the reason for surgery in 6 patients only, 16 patients were operated upon
because of cosmetic reasons (mostly in the early years of the study). Finally, results from 19 TRH tests in
16 autonomous patients suggest that TRH tests in patients with autonomously functioning euthyroid
multinodular goitres are not yet redundant.

Introduction

Early studies concerning the natural history of
multinodular goitre mainly dealt with the risk of
carcinoma,'-3 although the development of hyper-
thyroidism in a non-toxic nodular goitre was
recognized.4'5 More recently articles have reported
long-term follow-up of patients with solitary
autonomously functioning thyroid nodules6- ' and
with respect to the development of hyper-
thyroidism.

Transversal studies suggest that the frequency of
functional autonomy in multinodular goitres inc-
reases with age.'" "-'4 A stage of hyperthyroidism
seems to be preceded by a stage in which the thyroid
functions autonomously (impaired thyrotrophin
[TSH] response on thyrotrophin releasing hormone
[TRH] and/or decreased triiodothyronine [T3] sup-
pression) but produces a normal amount ofthyroid
hormones.
Few longitudinal studies have been carried out

on the natural history of sporadic non-toxic
nodular goitre, most of the data coming from The
Netherlands.'5-'7. In this communication follow-
up data over a maximal period ofapproximately 10
years from 90 patients with euthyroid multinodular
goitre are presented.

Patients and methods

Ninety patients (79 women) with a mean age of 54.0
years of whom 64 had autonomous and 26 non-
autonomous euthyroid function underwent follow-
up investigation for a mean duration of 5 years.
In the first 2 years of follow-up 11 of these 90
patients were operated upon. Seventy one patients
(52 autonomous, 19 non-autonomous) underwent
repeated TRH testing during the follow-up period.
Patients mostly had follow-up investigations on
regular outpatient visits, but 10 patients who had
not shown up for several years were called up for
re-examination. Of these 10 patients 4 did not
come.
The 90 patients were derived from a total group

of 140 euthyroid patients (mean age 54.7 years, 126
women), 88 of whom had autonomous and 52
non-autonomous thyroid function. Thirty six
patients did not show up again after the first
examination and 14 were operated upon within 2
months, mainly for unclear reasons. Thus 50
patients in total had no follow-up investigations.
Autonomy was defined as a TSH response

(ATSH) of less than or equal to 4.0 mU/1 after the
i.v. administration of 200 /tg TRH. For TSH
values < 1.0 an arbitrary figure of 0.5 was used for
calculation of ATSH. In the beginning also T3
suppression tests were performed. A decrease in the
24-hour radio iodine uptake after T3 administra-
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tion (100 Ctg daily orally for 8 days) of less than
50% of the basal uptake was considered a criterion
of autonomy.2

Multinodularity was established on the basis of
palpation and/or scintiscans. Thyroid function was
evaluated on the basis of clinical data, tracer
measurements (in the early years), serum thyroxine
(T4) (reference values: 65-160 nmol/l), serum T3
(reference values: 1.0-3.1 nmol/l) and T3 resin-
uptake (RT3U) (reference values: 22-33%). Serum
T4, T3 and RT3U were determined with commer-
cially available kits; Free T4 index (FT4I) was
calculated by multiplying T4 and RT3 U divi-
ded by 100; Free T3 index (FT3I) was calculated by
multiplying T3 and RT3U. Serum TSH was
measured with a RIA-kit (reference values:
basal<1-5 mU/1); from June 1985 the highly
sensitive time-resolved fluorometric assay of LKB-
Wallac was employed. Sensitivity 0.04 mU/l and
interassay variation <5%. Reference values with
95% confidence limits in healthy persons:
0.20-4.0 mU/l, median level 0.80 mU/1. Stan-
dards were calibrated against international
reference preparation WHO 68/38.
From 19 TRH tests, performed in 16 patients

with autonomously functioning euthyroid goitres,
in which a sensitive TSH-assay was used, data were
statistically processed to evaluate whether the TRH
tests could have been replaced by a basal TSH
measurement only.

For statistical assessment regression analysis
was employed and correlation coefficients were
calculated.

Results

Table I shows the events observed, in relation to
length of follow-up and thyroid function.
Changes in thyroid function were observed in 15

patients. Hyperthyroidism developed in 8 patients,
all but one of whom had autonomous function
initially. One of these patients had T3-toxicosis. Six
patients changed from non-autonomous to
autonomous function. One autonomous patient
returned to non-autonomous function. Two other
patients showed fluctuating responses in the TRH
test. One patient who had non-autonomous func-
tion at the start, became autonomous later on and
ultimately hyperthyroid.
Only one follicular carcinoma was found by

chance in a patient operated upon because of
hyperparathyroidism. This patient had undergone
neck irradiation in her youth and a previous
operation 24 years before because of a follicular
adenoma. Two patients were operated upon
because of a cold nodule, which proved to be
benign.
Twenty two patients underwent surgery, espec-

ially in the early years (1975-1976) of this study,
mainly because of cosmetic reasons; in only 5
patients were mechanical complications the appar-
ent reason for surgery.
From June 1985 a sensitive immunofluorometric

TSH-assay was employed. Nineteen TRH tests
performed in 16 patients with autonomously func-
tioning goitres were statistically assessed. Basal
serum TSH values were unmeasurably low in 3

Table I Developments during follow-up in 90 patients with
multinodular goitre, initially euthyroid

Thyroid surgery Hyper-
Duration of Total no. of because of mechan. thyroidism
follow-up (years) patients complic/cosmetic

<1 10(8) 6(3) 2(2)
1-<2 10(8) 5(4) 1(1)
2-<3 7 (5)t 1* (1)
3-<4 7 (5) 4(4)
4-<5 13(8) 3(2) 2** (2)
5-<6 4(2) 1 1 (1)
6-<7 11 (7) 1(1) 1(1)
7-<8 11 (9) 1( 1)
8-<9 12(9)
9-<10 4(3) 1 (1)
12.2 1

Total 90 (64) 22 (16) 8 (8)

() autonomous; t One patient had follicular carcinoma (see text).
*Patient with T3 toxicosis; **1 patient who was euthyroid non-
autonomous originally, became autonomous and eventually hyper-
thyroid
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patients. No correlation was found when basal
TSH and ATSH were compared (Figure 1).
The one patient who exhibited the whole cycle of

non-autonomous function through autonomy to
hyperthyroidism is described in detail.

Case report (Figure 2)

A female patient, born in 1947, was seen for the first
time in 1973 because of a diffuse goitre without
palpable nodules. The protein bound iodine was
normal. The mother of the patient was known to
have multinodular goitre and was also included in
our study in 1978. In 1979 she had a multinodular
goitre, which was confirmed by scintigraphy and
later also by ultrasonography. Thyroid function
including the TRH test was normal. Over the
subsequent years the serum T4 and T3 were stable,
but the TSH response on TRH declined.
Ultimately in 1984 serum T4 and T3 came into the
hyperthyroid range and the patient was advised to
undergo surgery. Histological examination of the
excised thyroid gland (1987) revealed nodular
dysplasia.

Discussion

The development of hyperthyroidism in multi-
nodular goitre is often insidious and without
clinical symptoms, especially in older patients.
Fluctuations in function have been described'8-20
and may be caused by variable T3 production in the
thyroid'9 or by acute haemorrhagic infarction
followed by degeneration of autonomous
nodules.18'20 Parker et al.15 did a follow-up inves-
tigation in 36 patients with simple non-toxic goitre
1 1.5-16.0 years after first presentation. Operations
were mainly carried out in the first few years on

3.5 P = 0.73
3.03.0 * r = 0.086
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Figure 1 Correlation between basal TSH and ATSH in
patients with euthyroid autonomously functioning multi-
nodular goitre (19 TRH tests in 16 patients; sensitive
TSH-assay).
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Figure 2 Course of thyroid function tests, including A
TSH (TRH test) in a patient who demonstrated the whole
functional cycle from non-autonomy (1979), through
autonomy (1981) up to hyperthyroidism (1984) (see case
report).

patients with nodular goitre (7 because ofcompres-
sion and 3 for a cold nodule). Thyrotoxicosis
occurred in 5 patients over the whole follow-up
period, mostly in patients with diffuse goitres. No
investigations were performed to examine the
existence of autonomy. Wiener'7 reported that 4
patients of 28 with multinodular goitres and 8 of46
with solitary or predominant autonomous nodules
became hyperthyroid. TRH tests were performed
but no comment was made whether the hyper-
thyroid patients originally had diminished TSH
response to TRH.

In our 90 patients with euthyroid multinodular
goitres 8 (1 with T3 toxicosis) became hyperthyroid
within 7 years and all of them had autonomous
function before becoming hyperthyroid. In the first
years of the study many patients were operated
upon mainly for cosmetic reasons or were lost for
follow-up; these patients are inevitably omitted
from studies concerning the natural history. Most
of the patients showed a relatively stable course
and transitions in function in euthyroid patients
were not frequently observed. Similar data were
reported by Wiener.'7 Because autonomy appears
to be a prestage of hyperthyroidism, it is worth
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while to trace autonomous function. It might even
be justified to treat especially those older patients
who have cardiac problems in the stage of
autonomy before they develop overt hyper-
thyroidism.
A follicular carcinoma was found (by chance) in

only one patient. The incidence of carcinoma in a
multinodular goitre has been reported to be as high
as 13%,2' but this was a retrospective study of a
selected group of patients. Also, the association of
malignancy and autonomous nodular goitre has
been reported to be rare in Europe,22 but not in the
United States.7 Occult thyroid carcinoma has been
reported to occur in 8.6% of the normal Swedish
population.23 In formerly endemic goitre areas, on
the other hand, 30% of carcinomas developed in
large goitres of longstanding with impaired TSH
response to TRH.24

Published data concerning mechanical comp-
lications of multinodular goitre are limited. Frey25
observed narrowing of the trachea by halfin 16 and
by two thirds in 8 of 49 patients with goitres grade
II and III. No mention was made of complaints.
Only seldom is it necessary for surgery because of
mechanical complications.
One patient, who is described in more detail,

deserves special attention. This female patient
exhibited the whole natural course as hypothesized
by many authors. To our knowledge, no such
patient with multinodular goitre has been des-
cribed before although Lerro et al.'7 described 2
patients with a solitary nodule who exhibited a
similar course. The natural history ofmultinodular
goitre as suggested by transversal studiesl1'-14'26
and as demonstrated in our patient is illustrated in
Figure 3.

Hyper
Autonomy function

Figure 3 The natural history of goitre. As a result of
iodine (I) deficiency and/or other factors a diffuse goitre
develops, which becomes multinodular. Both function
and regulation are normal then, but gradually autonomy
comes about, with suppressed TSH production and
slightly elevated serum T4 and T3 levels still within the
normal range. Eventually frank hyperthyroidism
develops with elevated serum T4 and T3 and suppressed
TSH.

It has been suggested by several authors that
with the advent of the sensitive TSH-assay the
TRH test has become redundant.2729 Our data
from 19 TRH tests performed in 16 patients with
subnormal TSH response to TRH show that there
was no correlation between basal serum TSH and
ATSH and also that there was measurable, albeit
impaired, TSH response to TRH. We agree with
Kirkegaard and Bregengard30 that the TRH test
may still be useful in patients with suspected
euthyroid autonomous functioning (multinodular)
goitres.
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