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Summary

This study was conducted with a view to find out the effect of suppressive therapy with
thyroxine on the size 9f solitary thyroid nodules. Sixty-one patients attending the
Thyroid Clinic and Institute ofN~clear Medicine, IPGMR, Dhaka between March 1994
and December 1994 were randomly allocated to either thyroxine or placebo groups.
The treatment was continued for six months. Thirty subjects from the thyroxine and 25
from the placebo groups completed the trial. Data on serum TSH at the end of the trial
were available in 28 and 24 subjects respectively. The mean diam4tter of the nodules
decreased significantly in both the groups. The nodules decreased in size in 15 (50%)
and 10(40%) subjects and serumTSH levelsdecreased in20 (71.43%) and 13(54.17%)
subjects in the thyroxine and placebo groups respeetively. The differences were not
significant. In the thyroxine group, the nodule size decreased in 65% (13/20) patients
with decreased and in 25% (2/8) patients without decreased TSH level. The difference
was statistically insignificant. In the placebo group, these proportions were 30.76% (4/
13)and 54.23% (6/11) respectively. Combining both the groups, the nodules diminished
in size in 51.52% (17/33) subjects with decreased TSH and in 42.11% (8/19) subjects in
whom serum TSH did not fall. This difference also was not significant. It could be
concluded that solitary thyroid nodules may undergo spontaneous regression. Serum
TSH also falls spontaneously in subjects with solitary nodules. This spontaneous fall of
TSH is not associated with enhanced regression of the nodules. However, thyroxine
induced lowering ofTSH might have different implication on the course of the nodule
and might lead to accelerated nodule regression, if a larger sample could be studied.

Introduction

Thyroid nodule is one of the commonest

endocrine problem in the worldI. The prevalence
of thyroid nodules was 4-7% in several studies

among American adultsv. In a report from the

Thyroid Clinic, Institute of Postgraduate Medicine

& Research, Dhaka, 32.67% of all thyroid patients

had solitary thyroid nodules4. The natural history

of solitary benign thyroid nodules has not been
studied adequately. In Western studies, they are

found to change little over short period of time,

although they have been reported to grow in size,

shrink and even disappears.

Results of treatment of solitary thyroid nodule

with thyroxine are conflicting. Brunsfi, Greer &
Astwood', Shimaoka & SokalK, Morita et alq

and Clark 10 reported favorable results. The

placebo-controlled study of Gharib el aI, best

designed for this purpose, on the other hand,
found no significant decrease in the nodule size

within SIX monthsl'. The present study was
undertaken to observe the short term natural
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course of benign solitary thyroid nodules and to
evaluate the effect of thyroxine therapy on such
nodules.

Materials and methods

This prospective study was carried out in the

Thyroid Clinic, Institute of Postgraduate Medicine
& Research, Dhaka (lPGMR). Patients presenting

with solitary thyroid nodule in the Thyroid Clinic
& the Institute of Nuclear Medicine (lNM),

IPGMR, Dhaka between March 1994 and

December 1994 were included in the study. They

were thoroughly evaluated clinically. Radioactive

iodine uptake (RAIU), thyroid scanning and

ultrasonography (USG), serum T3,T4& TSH and
fine needle aspiration cytology (FNAC) were
done in all cases. The maximum diameter of the

nodule on USG was taken as a measure of the

nodule size. Exclusion criteria were age below

13 or above 60 years, multiple nodules detected

on careful palpation or USG, cervical

lymphadenopathy, hyper- or hypothyroidism,

cystic nodules, cytologically follicularneoplasms
greater than three centimeters in diameter and

nodules with suspicious FNAC findings. Informed

consent was taken before entry into the trial.

The subjects were randomly assigned to either
thyroxine orplacebo groups: those in the thyroxine
group received thyroxine at the dose of 3 Ilg/
kg/day for six months. Those in the placebo
group received identical tablets made of cellulose
for the same period. The patients were blind of the
therapy they received. They were followed up at
three monthly intervals with repeat estimation of
serum TSH to assess adequacy of suppression
and repeat ultrasonography particularly for
determination of the nodule size. The dose of

thyroxine was increased in subjects in whom
TSH suppression was not adequate. FNAC was
repeated in subjects in whom the nodule increased
In sIze.

Pre-treatment nodule size was compared with
post-treatment one in each group by Wilcoxon
signed rank test. Changes in the nodule size in

thyroxine and placebo groups were compared by
studer-ts t test. Different proportions were

compared by chi-square test with Yates'
modification or Fisher's exact test, in accordance

with Siegel's recommendationsl2.

Results

During the study period 105 patients presented
with solitary thyroid nodules. Sixty-one of them
met the criteria for inclusion. 30 patients had
been suffering for 1-12months. 5 for < 1months
& rest (26) for> 12 months. Thirty-three and
twenty-eight were assigned randomly to the
thyroxine and placebo groups respectively.
Their age varied between 15 and 52 years with
the mean at 31.2:t I0.2 years. Forty-seven were
female and fourteen were male. Clinical and

laboratory characteristics of these patients are
shown in ta~le-I.Three patients from each group
dropped out during subsequent follow-up. The
finalanalysiswasdonewith remaining30patients
in the thyroxine and 25 in the placebo groups.
There was no significant difference between the
two groups in respect to age, sex, nodule size,
and other laboratory parameters (table-I).

Table-I: Clinical & laboratory parameters of
patients included in the trial.

Parameters All Thyroxine Placebo
patients group group

Age(MiSd) 31.2i 10.2 31.13.t9.46 32.44.t10.49
Male/female 14/47 5/25' 7/18
Nodulecharacteristics
Site- Rt lobe/ 32/20/9 15/10/5 13/9/3
Lt lobe/isthmus

Maximumdiam. 2.30iO.532.29.t0.54 2.42.t0.52
incm (m.tsd)
Echotexture- 45/16 25/5 15/10
solid/mixed

Scanningcharacteristics:
Hypofunctioning29 15 12
Non-functioning 13 6 6
Isofunctioning 16 9 5
Couldnot bedone 3 0 2
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Follow up TSH values were obtained in 28 cases

in the thyroxine and in 24 cases in the placebo

groups. The levels decreased to low or subnormal
values in 20 (71 %) subjects in the thyroxine and

in 13 (54%) in the placebo groups. The difference

was not significant.

Table-II shows mean nodule diameter before

and at the end of the trial in two groups.
Reduction was significant in both the groups.
However, the difference in reduction of the
nodule size between the two groups was not
significant. In the thyroxine and the placebo
groups, the nodules decreased in size in 15
(50%) and 10(40%) subjects respectively. This
difference was also insignificant.

Table-II: Nodule diameter before and after
therapy.

The nodule size decreased in 65% and 25% of

patients respectively with and without fall in
TSH level in the thyroxine group. The difference
was numerically big, but statistically
insignificant. The corresponding difference was
similarly insignificant in the placebo group
(table-III). When data from thyroxine and
placebo groups were pooled together, the
nodules shrank in 51.52% (17/33) of those with
decreased TSH and in 42.11% (8/19) of those
without decreased TSH. This difference wasalso

insignificant.

December 1996

Table-III: Reduction in nodule size in different
TSH stCftus.

Discussion

Therapeutic administration of thyroactive
substances to patients with non-toxic gQiter
(diffuse or nodular) is a quite old practice,
antedating most of our knowledge of thyroid
physiology. In 1953,Greer & Astwood reported
part~al or complete regression of diffuse or
nodular goiter in 38 of 50 subjects given
desiccated thyroid with spontaneous regression
in only six out of 40controls7. In] 974, Shimaoka
& Sokalx and Greenspan" reported 6] % and
59% regression rates respectively. Similar
success rates were reported by Thomas et a1'4,
Burrow et al'5 and Getaz et a1'6.Liechty et all7
reported only 9% regression rate with
suppressive thyroxine therapy. Similarly, Gharib
et al" failed to find significant response in their
welI-designed double-blind placebo-controlled
trial.

In current study, nearly identical rates of nodule
regression were observed in both the thyroxine
(50%) and placebo (44%) groups. It probably
indicates a high rate of spontaneous regression
of thyroid nodules, which could confound the
result of any.trialof suppressive therapy. In a two-
year follow up study by Cheyung et ai, nodules
shriveled spontaneously in 13%, did not change
in 46% and grew in size in ]9% of casesIX.In
another study with 82 patients with colloid
nodules, 28% had spontaneous decrease in size in
six months to three years5. If a high rate of
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Patient group Diameter of nodule p
(M:tSD)

Before After
therapy therapy

Thyroxine group 2.3:t0.5 2.0:t0.7 <0.001

(n=30)

Placebo group 2.4:t0.5 2.2:t0.5 <0.001
(n=25)

TreatmentIISHstatus No.of Nodule Percent P
group Patientssize value

decreased

Thyroxine Decreased 20 13 65.00 NS

Notdecreased 8 2 25.00

Placebo Decreased 13 4 30.76 NS

Notdecreased 11 6 54.23
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natural regression were an attribute of the

colloid nodule, it would not be unexpected in the
iodine deficient population of Bangladesh.

This study results were further bewildered by an

observation of spontaneous decline in the serum

TSH level in the placebo group. This decrease

was not, however, accompanied by a concomitant

regression of the nodule as the nodule regression
rate was rather lower, albeit insignificantly, in
those in whom the hormone level decreased

spontaneously. In the thyroxine group, the
regression rate was much higher in the subset in
which the TSH level fell to low normal or

subnormal levels. The wide numerical difference

may indicate that a trial with a larger sample

could render the difference significant. It may

mean that, thyroxine-induced decline is -not

pathophysiologically akin to the spontaneous fall

of serum TSH level in patients with solitary

thyroid nodule. Significant change in the TSH
level did not occur in the series of Gharib et alII.

Thus, the spontaneous fall of serum TSH may
also be an attribute of colloid nodules which is

supposed to comprise greater proportions of
subjects in samples of solitary nodule drawn

from endemic areas compared to' those from

non-endemic areas. However, subgroup analysis
to document such a proposition was intended

neither in the present study nor in the study of
Gharib et alii.

In the study of Alam et al4and Das et al'9,colloid
nodules appeared to be the commonest causes of
cytologically benign solitary solid thyroid
nodule followed by follicular adenoma and
other adenomas in Bangladesh. In several
studies in Western populations, small size,
colloid nature, nodule associated with
Hashimoto's thyroiditis and raised serum TSH
levels were identified as predictors of good
response 'to suppressive thyroxine therapy6.x.9.
These issues have not been addressed in the

present study.

The most important findings ofthe present study
were the high rate of spontaneous regression of
nodules and the high rate of spontaneous fall of
serum TSH level in patients with solitary thyroid
nodule. Future studies are suggested with larger
sample size to identifiy subgroups which are
likely to respond to thyroxine therapy, which
undergoes spontaneous regression and the
subgroup where TSH level falls spontaneously.
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