
BRITISH MEDICAL JOURNAL 18 OCTOBER 1975

PAPERS AND ORIGINALS

Serum thyrotrophin concentration: an unreliable test for
detection of early hypothyroidism after thyroidectomy

G HENNEMANN, M VAN WELSUM, B BERNARD, R DOCTER, T J VISSER

British Medical Journal, 1975, 4, 129-130

Summary

Three groups of patients who had undergone subtotal
thyroidectomy for Graves's disease, toxic multinodular
goitre, or euthyroid multinodular goitre 12 to 15 years
before and in whom a normal serum thyroxine (T-4)
level was found were each divided into two subgroups on
the basis of a normal or a raised serum thyrotrophin
concentration. There was no difference in mean serum
T-4 concentration between patients with normal and
those with raised serum thyrotrophin concentrations,
and the values were similar to the mean T-4 values of the
normal population.
The mean serum triiodothyronine values of all groups

were higher than normal, but the mean values of the
groups with a normal and a raised serum thyrotrophin
were similar. After thyroideptomy a mildly raised serum
thyrotrophin does not in itself indicate the presence of
hypothyroidism.

Introduction

The significance of the serum thyrotrophin level in relation to
the detection of early hypothyroidism in patients treated with
radioactive iodine (13"I) or thyroidectomy for hyperthyroidism
has been a subject of controversy recently. Some workers have
suggested that a raised serum thyrotrophin after thyroidectomy
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indicates early hypothyroidism. ' 2 Others have concluded,
however, that raised serum thyrotrophin in patients who have
been treated with "3'I does not always point to the development
of thyroid failure.35
We report here on our study of thyroid hormone levels and

serum thyrotrophin in 114 patients who underwent subtotal
thyroidectomy for Graves's disease, toxic multinodular goitre,
or euthyroid multinodular goitre.

Patients and methods

The three groups consisted of 38 patients operated on for Graves's
disease a mean (±S.D.) of 11 8±4 6 years before; 19 patients
operated on for toxic multinodular goitre 14 5±43 years before;
and 57 patients operated on for euthyroid multinodular goitre 15 2±
3 6 years before.
Serum thyroxine (T-4) was determined with the Tetrasorb kit

(Abbott Laboratories, North Chicago; normal range 87 51-85 3
(mean 136 4) nmol/l (6 8-14 4 (mean 10 6) ,ug/100 ml)); serum
triiodothyronine (T-3) by radioimmunoassay6 (normal range 12-
3 2 (mean 2 2) nmol/l (80-205 (mean 143) ng/'100 ml)); and thyro-
trophin by the method of Odell et al. (upper limit of normal 8 2
mU 1).

Results

The three groups of patients were each divided into two subgroups
according to whether serum T-4 was less than or greater than 87 5
nmol 1 (6 8 iuglOO ml), 87 5 nmol/1 being the lower limit of normal
in our laboratory. Fifteen of the 38 patients who had had Graves's
disease and six of the 19 who had had toxic multinodular goitre
had a serum T-4 under 87 5 nmol'1. Remarkably, no patient who had
had euthyroid multinodular goitre had subnormal serum T-4 levels.
No T-4 values above the upper limit of normal were found.

All patients with a serum T-4 of or above 87 5 nmol/l, who were
all clinically euthyroid, were subdivided into those with normal serum
thyrotrophin (< 8 2 mU 1) and those with raised serum thyrotrophin
(>8 2 mU 1). The mean serum thyrotrophin, T-3, and T-4 values
for each subgroup are shown in the table. Statistical analysis showed
that there were no differences in the mean T-3 and T-4 values
between groups with normal or raised TSH. Furthermore, the mean
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Mean serum T-3, T-4, and thyrotrophin levels (+ S.D.) in clinically euthyroid patients zvith normal serum T-4 according to whether thyrotrophin levels were
normal or raised

Graves's Disease Toxic Multinodular Goitre Euthyroid Multinodular Goitre All Patients

Serum thyrotrophin (mUlI) -82 >8-2 .8-2 >8 2 8 2 >8 2 -_8 2 >8 2

No. of patients 15 8 9 4 38 19 62 31
T-4 (nmol'1) .123 6 - 23 2 122-3 f-27-0 127 4 t24 5 136 4 30 9 1313 -20-6 130 0 180 128-7 21-9 128 7 i 21 9
T-3 (nmol/l). 261 0-68 2-86 i 1 4 3 32 - 0 86 3 04 0-58 2-98 083 3 16 0 57 2-95 083 3 12 0 78
Thyrotrophin (mU'I) .. .. 68 093 12-8 i 42 5|9:t 1 69 126 18 5315 117 28 5 78 122 308

Conversion: SI to Traditional Units-T-4: 1 nmol/Ilz 0-078 sg/ 100 ml T-3. I nmol/, 65 ng, 100 ml.

T-4 levels of all the groups did not differ from the mean T-4 of the
normal population. The reverse was true of the T-3 levels, however,
which were significantly raised above normal in all groups (P <000 1).

Discussion

Our patients were divided on the basis of a normal serum T-4.
Some of the patients may have had circulating T-4 levels which,
though in the normal range, were perhaps suboptimal in their
case since serum T-4 in the normal population has a large range.
Nevertheless, there were no differences between the mean serum
T-4 level of any subgroup and that of the normal population.
Because there were only a few patients in some subgroups it
is perhaps more important that no differences in the mean
serum T-4 and the normal mean serum T-4 were found when
all patients with a raised or normal serum thyrotrophin were
considered. Our results show that despite a mildly raised serum
thyrotrophin no change in serum T-4 could be detected. Also,
no differences in the mean T-3 levels of the different groups
were apparent, though all were significantly higher than normal.
Our findings concerning thyrotrophin and T-4 agree with

those in a study of patients treated with 1311 for hyperthyroid-
ism.3 Out of 24 patients who were clinically euthyroid after
treatment and had a normal protein-bound iodine (P.B.I.)
11 had raised thyrotrophin values. Four of these patients de-
veloped hypothyroidism in the next three years and the others
remained euthyroid for 19 to 41 months. In the same study it
was found that four out of 35 patients using thyroid hormone
after treatment had raised thyrotrophin levels despite a normal
serum P.B.I. In another study of patients who had been treated
with 1311 for hyperthyroidism, the serum thyrotrophin, T-4,
and P.B.I. in 66 out of 69 euthyroid patients with a raised
thyrotrophin did not change over 15 months. The authors
concluded that a raised thyrotrophin level after treatment with
1311 for thyrotoxicosis could not be used as an indication of
impending hypothyroidism. Tunbridge et al.4 found similar
results in patients treated for hyperthyroidism with "3'I;
increased thyrotrophin was found in 460o of clinically euthyroid
patients with normal serum levels of T-4. No sign of developing
hypothyroidism was seen after one year. The mean serum T-4
was not significantly different from normal, and the mean
serum T-4 of patients with raised thyrotrophin levels was sig-
nificantly lower than that of patients with normal thyrotrophin
levels who had been treated with "'I. It was not stated, however,
whether the serum T-4 in the latter group was significantly
higher than normal. No abnormal serum T-3 values were
found in these patients.4
Out of 60 patients treated by subtotal thyroidectomy for

thyrotoxicosis and remaining clinically euthyroid one to seven
years after operation 39 had a raised serum thyrotrophin level.!
The mean serum T-4 of these patients was significantly lower
than in those with normal thyrotrophin levels, who had serum
T-4 values similar to those in the normal population. The mean
serum T-3 was similar in the groups with normal and increased
serum thyrotrophin.

Hence, it is well established that many clinically euthyroid
patients who have been treated for thyrotoxicosis or euthyroid
multinodular goitre have a raised serum thyrotrophin. Though
overt hypothyroidism has later developed in some of these
patients most show no sign of deterioration of thyroid function
during follow-up. Since none of these patients were followed for
more than three years, however, it is possible that some will
finally develop hypothyroidism. Nevertheless, from the data
available it seems unwarranted to conclude that a raised serum
thyrotrophin in these kinds of patients implies that hypothyroid-
ism is present and that substitution with thyroid hormone
should be started.
The fact that we, like others,3 found a normal mean serum

T-4 in clinically cuthyroid patients with raised thyrotrophin
levels in contrast to Evered et al. 's2 finding of a low mean serum
T-4 when thyrotrophin was raised may be explained by the
different selection procedures. Evered et al.2 selected patients
on the basis of clinical euthyroidism only, which resulted in
the inclusion of four patients with subnormal T-4 and raised
thyrotrophin values, while we required a normal serum T-4
as well. The finding of raised serum thyrotrophin with normal
T-4 levels may indicate that factors other than circulating
thyroid hormone may affect thyrotrophin secretion-for
example, factors related to reduction in the mass of functioning
thyroid tissue, as suggested by Tunbridge et al.4 Our findings
of a raised T-3 level in thyroidectomized patients with or
without raised thyrotrophin levels is difficult to explain. It has
been suggested that in clinically euthyroid patients after treat-
ment a high plasma T-3 T-4 ratio may be due to poorly
iodinated thyroglobulin, but in that case low serum T-4 levels
would also be expected, which was obviously not the case in our
study.
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tive help.
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