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SUMMARY'

A possible relationship between thyroid

SJunctions and breast cancer was investigated. The
plasma TSH, T , , and T, levels were measured
and thyroid scanning was performed on women
with breast cancer. The results were compared
with those of two control groups. The first
control group consisted of women without any
cancer, the second control group consisted of
women who had cancers of various organs other
than the thyroid gland and the breast. No diffe-
rence ivas found betvjeen the mean TSH, T,
and T, levels of the three groups. Thyroid
Junctions were not influenced by the clinical
stage of cancer. More hyperactive thyroid nodu-
les were found in the breast cancer group in
comparison with the other two groups. Although
this last finding suggested that the hypothala-
mo-pituitary-thyroid axis might be affected
in breast cancer, the results as a whole were not
sufficient to prove or explain a connection
between breast cancer andthe thyroid gland.
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INTRODUCTION

Interest in a possible relationship between the
thyroid gland and breast cancer started in 1896 when
Beatson(l) suggested the use of thyroid extract as an
adjuvant to oophorectomy in the treatment of advan-
ced breast cancer. During the last twenty years, consi-
derable evidence pointing to such a relationship accu-
mulated as a reslut of experimental(2,3,4), clinical
(5,6,7,8,9,10,11,12) and epidemiological 2,8) studies.
Thyroid function was reported to be decreased(3,4,6,
13), unchanged (14,15,16,17,18) or increased (7,9,
11,12,) in breast cancer by different authors. Investi-
gations pertaining to the influence of thyroid func-
tion on the development of breast cancer gave contra-
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UZET

Bu calismada, tiroid bezi ile meme kanseri
arasinda  bir iliski olup olmadig1 arastiridi. Bu
amagla, meme kanserli bir grup hastamin serum
T, T, TSH dizeyleri ve tiroid sintigrafileri
Incelendi.  Sonuclar, ilki kanserli olmayan,
ikincisi tiroid ve meme disi kanserleri olan
hastalardan olusan iki kontrol grubu ile karstlas-
tiriidi. Meme kanserli hastalar ile iki kont-
rol grubunun hastalart arasinda, tiroid hormonlart
ve TSH dizeyleri yoniinden fark  bulunmad.
Tiroid sintigrafilerinde meme kanserlilerle her
iki kontrol gurubu arasinda fark goviildii. Meme
kanserlilerin tiroid sintigrafilerinde hiperaktif
nodiillerin  kontrol gruplarina giore daha fazla
olmasi1 seklinde olan bu fark. bu hastalarin
hipotal, -pitiiiter-dopamin sistemlerinin etki-
lenmis olabilecegine isaret else de, meme kause-
ri-tiroid  bezi iligkisini  aydinlatmaya  yeterli
degildir.
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dictory result. In the last decade, attention has been
focused primarily on the steroid hormones as etiolo-
gical factors in breast cancer(3,19).

The purpose of this study is to make a new exp-
lanation for the contradictory results mentioned
above and to search for the presence of a relationship
between breast cancer and thyroid functions

MATERIALS AND METHODS

Forty women with breast cancer were studied.
The patients were classified using the Columbia cri-
teria into four groups", each containing ten patients.
Columbia A and B groups were accepted as early; C
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and D groups as advanced breast cancer. The diagno-
sis of breast cancer was confirmed with incisional
biopsy and pathological examination.

The first control group (Group I) consisted of
forty women awaiting surgery for problems unrelated
to any cancer. In this group, 13 patients had senile
cataract, 8 patients had cholelithiasis, 6 patients had
peptic ulcer and 13 patients had cosmetic defects. A
second control group (Group II) was composed of
forty women with  cancer of the colon (7patients),
the stomach (6 patients), the larynx (9patients),
and the genitourinary system (18 patients). In this
group, the presence of distant metastasis was searched
for using liver, brain and bone scanning and was
accepted as the criteria of advanced cancer.

The patients in the control groups had no prior
history of thyroid or breast disease. Women who had
been administered iodine containing dyes or hor-
monal drugs were excluded from the study. No medi-
cine was allowed for seven days before the perfor-
mance of the tests included in the study.

Methods

A. Determination of Serum T,, T, and TSH:

Blood samples were taken from all of the pati-
ents at 8-10 A.M.; the serum was separated at —20°C
until analysed. Serum T, level was determined by
radioimmunological methods using the RIA-mat
T, test (20). With this method, the normal range of
serum T, was 0.2-0.4 ng/ml. Serum T, level was
determined with the same test and the normal range
was 4-12 ug/100 ml. Serum TSH level was assayed
using indirectly coupled antibodies (20). The normal
range of serum TSH was 0-5 uU/ml.

Table

B.Thyroid Scanning Technique:

Fifteen minutes after giving 2 mCi '"Tc-Per-
tecnetate, thyroid scanning was performed by obta-
ining 100.000 Y countings with a Y camera (Pho-
gamma 4, Chicago).

C. Statistical Analyses:

Comparison between the three groups were sta-
tistically tested by use of variation and multiple reg-
ression analyses.

RESULTS

The mean age was 50.2 years in the breast cancer
group, 46.4 in control group 1 and 48.4 in control
group II. There was no difference between the mean
age Of the three groups (Table 1).

Table - 1
The Mean Age of the patients.
Group Mean Age Range
Breast Cancer 50.2+1.9 24-77
Control Group I 46.4x2.1 24 -70
Control Group II 48.4+2.3 25-85
F:0.825 P>0.05

Thyroid Scanning results were classified as follows:

a) Patients with diffuse hyperplasia,

b) Patients with hypoactive nodules,

c) Patients with hyperactive nodules,

d) Patients with normal scanning results

- 1I

Thyroid Scanning Results of the Patients.

Diffuse Hyperactive Hypoactive Normal
Group Hyperplasia Nodules Nodules Scanning Total
Number % Number Number % Number %
Breast Cancer 16 32.6 8 72.6 2 40.0 14 25.3 40
Control Group I 11 22.5 1 9.0 2 40.0 26 47.2 40
Control Group II 22 44.9 2 184 1 20.0 15 27.5 40
Total 49 100.0 11 100.0 5 100.0 55 100.0 120
x’: 13.76 P<0.05

As can be seen in Table II, 55 of the total 120
patients had normal thyroid scans and 26 of these
patients belonged to control group I. Statistical analy-
ses showed that there was significant difference bet-
ween the results (x°: 13.76, p<0.05) and this was
found to be due to the number of normal thyroid
scans in control group I. When control group I was
not taken into consideration, the difference conti-

nued and this was found to be due to the excess of
hyperactive thyroid nodules in the breast cancer pati-
ents (Table II).

Serum T,, T, and TSH levels were within normal
limits in all three groups. Furthermore, thyroid func-
tions were not shown to be influenced by the stage of
cancer (Table III).
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Table I
The Mean Values of Serum T,, T, and TSH in the Patients.

Group Patient Median Serum T, Serum T, Serum TSt

Number Age (ng/ml) (ug/100 ml) (uU/MI)
Early Breast Cancer
(Columbia A and B) 20 47.4 1.17+£0.08 8.20+0.12 1.60+0.21
Advanced Breast Cancer
(Columbia C and D) 20 54.3 1.14£0.05 8.02+0.17 1.73+0.32
Early Other Cancer 30 50.1 1.01£0.03 7.82+0.27 2.83+0.61
Advanced Other Cancer 10 43.3 1.15+£0.06 8.23 +0.30 2.17+£0.42
Control Group I 40 46.4 1.04+£0.05 8.45+0.24 2.40+0.41

F:1.63 P>0.05

DISCUSSION

The role of the thyroid gland in breast cancer is
still a controversial matter. In some studies, it has
been demonstrated that the incidence of breast can-
cer is high in endemic goiter areas (2,8,21). Other stu-
dies have put forth demographic evidence in contra-
diction with this view (14,15,22).

In countries like Japan, Chile, Venezuela and
Ceylon, the mortality of breast cancer is low in parallel
with a low endemic goiter incidence. On the other
hand, in countries like Belgium, Poland, Switzerland
and Austria, a high endemic goiter incidence goes
together with a high breast cancer mortality rate.
These findings seem to support the thought of a
connection between thyroid gland dysfunction and
breast cancer. Mittra(23), in an effort to explain
these results, has evolved a theory connecting the
hypothalamo-pituitary-prolactin axis with the thyroid
gland. Mittra has stated that TRH stimulates the
secretion of both TSH and prolactin along this axis
and that the activity of prolactin as well as TSH inc-
reases in hypothyroidism due to feedback mecha-
nisms that cause TRH to rise. Andreassen et al (24)
and Jacobs and Synder(25) have shown that an incre-
ase of thyrotropin releasing hormone results in an
elevation of the plasma levels of both prolactin and
thyrotropin. According to Mittra's theory, hypothy-
roidism may be an indirect cause of dysplasia and
neoplasia in breast tissue, by way of the continuous
stimulation of breast ductal epithelium effected by
the increase in prolactin activity. But Mittra and
others have demonstrated that the serum prolactin
level does not show significant change in hypothy-
roidism”,26,27,28). This findings has rendered an
explanation based on prolactin insufficient in eluci-
dating the relationship between the thyroid gland
and breast cancer. In addition, MacMahon has poin-
ted out that an increase in the prolactin level does
not have pathologic effect on human breast epit-
helium?®).
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According to some investigators, hypothyroidism
incidence and growth rate of breast cancer(21,30).
Perry(13) has found that patients with breast cancer
are in a hypothyroid state and that this state shows
progressive deterioration. The results of other wor-
kers(4,17,18), have not supported this thought.
Eventhough considerable dispute does exist, the
demonstration of thyroid hypofunction in breast
cancer has given way to efforts aiming to illuminate
the indirect mechanism relating the two entities.
Using the TRH test, Mittra(3) and coworkers have
found that the above mentioned hypofunction is not
due to pituitary or hypothalamic disease. This conc-
lusion is in accordance with the results of Sommers
(31). Sommers has found that in women dead of
breast cancer, there is an atrophy of the thyroid gland
that seems to have evolved over a long period of time.
In his postmortem studies, he has emphasized that
this atrophy is frequently accompanied by changes
in the endometrium and the ovaries.

Taking all of the above views into consideration
and aiming to reunite and develop them, we have
constructed a theoretical mechanism to explain the
relationship between breast cancer and the thyroid
gland. This theoretical model is schemotized in Figure
I. Thyroid hypofunction constitutes the starting
point in this model. Minimal decrease in the serum
T,-T, levels or in other words, relative thyroid hypo-
function can be expected to cause an increase of TR H
secretion by way of feedback effects. Increase in
TRH would, in turn, cause increase in TS H secretion
from the anterior pituitary. It has been postulated
previously by others that to provide for this increase
in TSH secretion, the pituitary must show amphophile
cell hyperplasia®1l). This would expectedly cause
a relative increase in the levels of the gonadotropic
hormones also secreted by these cells. The continous
stimulation effected by the increase in gonadotropins
would result in bilateral ovarian hyperplasia(31).
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Figure 1. The probable mechanism of the relationship between thyroid hormones and breast cancer.

Increase in gonadal secretions, in trun, would cause
dysplasia and neoplasia in the breast ductal epithe-
lium by way of continous estrogenic stimulation. The
increase in TRH may contribute to the changes in
the ductal epithelium by increasing prolactin

The normal T,, T, and TSH levels of the pati-
ents with breast cancer during this study demonst-
rated that they were in an euthyroid state, contrary
to the expected hypothyroid state. But, hyperactive
thyroid nodules were significantly increased in breast
cancer patients according to scintigraphic findings
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(p>0.05). It is known that hyperplastic and nodular
changes in the thyroid gland are effected by TSH and
are therefore a function of the hypothalamo-pitu-
itary-dopamine system(32). In breast cancer patients
with hyperactive nodules, it can be proposed that
their hypothalamo-pituitary-dopamine systems have
been in operation before. Perhaps these patients
were in a hypothyroid state in the beginning and
became euthyroid under the influence of TSH during
an undetermined time. The high rate of hyperactive
nodule formation in these patients brings forward

.6
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the thought that they might have been under the inf-
luence of TSH according to the mechanism explained
above. In conclusion, even though hormonal results
providing direct support for this mechanism could
not be obtained, the scintigraphic findings pointed
out that this mechanism cold have been under
operation in the past. In this case, a sequence of chan-
ges in thyroidal function following the order of a
hypothyroid, euthyroid and then hyperthyroid state
could be possible. This view cold explain the contra-
dictions between the results of different investigators.
Very long, randomized and prospective studies of
normal women with followup of those who eventually
have breast cancer are needed to definitely clarify
this difficult matter.

Bubrook et al(33) have conducted a prospective
study and have found that precancer cases who also
had a family history of breast cancer showed a signi-
ficant degree of subclinical hypothyroidism. Using

serum free thyroxine as a thyroid function
(TFI), Thomas et al(34) have found that the mean
TFI was significantly lower in early breast cancer
cases who were compared with normal controls.
Kalache et al(35) have proposed that, although they
did not find arelationship between clinically recogni-
zed thyroid disease and the subsequent occurrence of
breast cancer, variations of thyroid function within
the normal range might be of importance in the eti-
ololgy of breast cancer, perhaps via an influence on
the secretion or metabolism of sex hormones. More
sensitive determination methods may show subtle
changes in hormonal functions in pre-breast cancer
cases. We believe that studies similar to and more
extensive than Bulbrook's work, using sensitive met-
hods and including the full biochemical spectrum of
thyroid function assays as proposed by Thomas et al
(34) and also hypothalamic, hypophyseal, adrenal
and ovarian functions will be necessary before a final
decision can be made.
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