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Abstract

Background: Several studies have demonstrated the relationship between breast and thyroid cancer. The aim of the study

was to determine factors favoring this association.

Material and Methods: A descriptive retrospective study was conducted in our entity, including 50 patients followed for
thyroid and breast carcinoma between 1986-2018 among all thyroid differentiated carcinomas (680 patients).
Results: The prevalence was 7.35%. Mean age was 42 & 6.5 years. Breast cancer preceded the discovery of thyroid cancer

in half of the cases.45% of subjects received external beam radiotherapy. Predictor factors of this association were female
patients who had the first neoplasia at a young age (<45 years), family history of neoplasia and prior external radiotherapy.
Conclusion: The results of our study support the hypothesis of this, so several authors recommend greater vigilance re-

garding early detection of thyroid cancer in patients treated for breast cancer.
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Background

The overall incidence of thyroid cancer has increased dramatically
in the world for several decades [1, 2]. Thyroid carcinoma is esti-
mated to be the third most common cancer in women of all ages
and the second most common cancer in women under 45 years
with good prognosis and 95% survival at 5-10 years [3, 4].

Survivors of thyroid cancer have a high risk of developing a sec-
ond primary malignancy compared to the general population, in-
cluding breast cancer with a cumulative incidence of 36% at 7-10
years after diagnosis of thyroid cancer [1-5].

The association between the incidence of these two types of can-
cer was previously found and studied in several cohorts [0, 7].

Several hypotheses have been developed to explain this associa-
tion. This could be related to the initial tumor treatment, particu-
latly radiotherapy, or to genetic and/or hormonal factots, but no
definitive relationship has been established |8, 9].
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Our work had the primary objective of assessing the prevalence
of breast cancer in patients treated for thyroid carcinomain our
entity and to determine the group of patients at high risk of de-
veloping a syndrome of multiple primary cancers associating both
cancers through the study of the different epidemiological, histo-
logical and therapeutic aspects of our patients.

Patients and Methods

We realized a descriptive retrospective study over a period of
32 years including all patients followed for thyroid carcinoma in
Endocrinology and Diabetology Department of the University
Hospital Center Ibn ROCHD of Casablanca) between 1986 and
2018 (680 patients).

Among these, 50 patients had also breast cancer discovered in
routine screening by a clinical examination completed with ultra-
sound and X-ray mammogram and confirmed histologically after
surgery. We excluded all non-adherent patients and those lost of
sight.
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Data were collected through the patient records study relating to
age, personal and family history of neoplasia, various treatments
received: surgery, radiotherapy and radioiodine therapy, free inter-
val between the breast and thyroid cancer diagnosis, the histologi-
cal type of both cancers and other histological features of thyroid
carcinoma such as tumor size, thyroid capsular spread, multifocal-
ity and finally patients evolution. While the main recommenda-
tions used the age of 45 as a threshold for dividing patients |10,
11], we therefore divided our patients into 2 groups: The younger
group (age <45 years) and the older one (age = 45 years).

Thyroid cancers have been classified according to the WHO Clas-
sification of Tumours of Endoctine Organs (4™ edition) [12].

Statistical analysis was performed using SPSS software statistics
25 (chi squared test). The difference was considered significant
when a value of p was <0.05.

Results

Among 680 patients followed for thyroid carcinoma, 50 patients
had breast cancer associated with a prevalence of 7.35%.

Mean age of the patients was 42 + 6.5 years old with age range
between 36 and 70 years. A family history of hormonal cancers
was found in 50% of cases. Breast cancer preceded the discovery
of thyroid cancer in half of cases with an average delay of 5.5
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years (6 months and 20 years). Table 1 summarizes the different
clinicopathological features of these patients.

Regarding the treatment of thyroid carcinoma, all patients had
undergone a total thyroidectomy associated with radioiodine
therapy whose main indication was multifocality as well as the
capsular spread.

Papillary carcinoma was the predominant histological type in 96%
of cases with an average tumor size of 14 mm and predominance
of the PT1 stage in 55% of cases according to the T stage as
demonstrated in Figure 1.

Regarding treatment of breast cancer, an unilateral mastectomy
associated with lymph node dissection was performed in 72%
of cases supplemented by chemotherapy and hormone therapy.
Adjuvant treatment with external radiotherapy was performed in
45% of patients. Invasive ductal carcinoma was the predominant
histological type in 93% of cases followed by ductal carcinoma in
situ in 7% of cases. Lymph node metastases were found in 20%
of patients and one patient had distant metastases at the time of
diagnosis.

The results of the comparative study between the two groups of
patients (the first group having a thyroid carcinoma isolated and
the second one having both neoplasms) were reported in Table 2.
Patients with the both primary cancers associated were younger

Table 1. Clinicopathological characteristics of patients with thyroid and breast cancer.

Clinicopathological features | n | %
Female sex 50 | 100
Age at diagnosis (years)

<45 years 38 (76
>45 years 12 (24
Family neoplasia

Yes 25 |50
No 25 150
Treatment

Thyroid cancer

Total thyroidectomy 50 | 100
Radioiodine therapy 50 | 100
Breast cancer

Unilateral mastectomy 36 |72
Bilateral mastectomy 14 (28
Neoadjuvant radiotherapy 22 145
Chemotherapy 10 120
Histological type

Thyroid carcinoma

Papillary 48 196
Vesicular 4
Medullary 0
Other 0
Breast carcinoma

Invasive ductal 46 (93
Ductal in situ 4 7
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(P <0.01), had a family history of neoplasia in 50% of cases with
a significant difference (p = 0.02) including 10 cases of familial
breast cancer, 6 cases of endometrial cancer, 5 cases of ovarian
cancer and 4 cases of colorectal cancer. Thyroid carcinoma was
smaller with more pronounced multifocality (p <0.01). Neoadju-
vant radiotherapy treatment was a factor supporting this associa-
tion (p <0.02).

Moreover, there was no significant difference between the two
groups in relation to the histological type nor the adjuvant treat-
ment, especially the radioiodine therapy.

Recurrences were comparable between the two groups without
significant difference. One death was noted in a 70-year-old pa-
tient followed during 2 years for papillary carcinoma (pT2) associ-
ated with late stage of breast cancer with distant metastases.
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Discussion

In recent years, many studies have focused on the relationship
between the coexistence of breast cancer and thyroid carcinoma.
Several of them have shown that the incidence of this associa-
tion is clearly increasing compared to the general population [5,
13]. Both studies Consorti et al., [14] as well as Fang yu et al,,
[9] revealed that the prevalence of breast cancer was significantly
higher in patients with thyroid cancer. In our study, the prevalence
was higher (7.35%) compared to other studies.

Several hypotheses have been established to explain this associa-
tion with genetic origin as the main factor. Lynch syndrome is
characterized by the presence of mutations in the genes responsi-
ble for DNA repair, which can lead to an increased risk of malig-
nancies, including colorectal cancer, endometrial carcinoma, ovar-

Figure 1. Distribution of patients by histological thyroid cancer T stage [12].

Patient distribution by T stage

B PT1 P12

B P13 HEPT4

Table 2. Comparison of Clinicopathological Characteristics in the 2 groups of patients.
Group 1: thyroid cancer versus Group 2 : thyroid and breast cancer.

L. . . Thyroid cancer + Breast
Clinicopathological Thyroid cancer
cancer P value
features
n=568 % n=50 %
Sex
Female 533 92 50 100 NS
Male 40 8 0 0 0.01
Mean age (years) (first cancer) 45 426 NS
<45 ans 258 46 38 76
<0.001
>45ans 310 54 12 24
Family history of cancer
Yes 10 1.7 25 50 <0.001
No 558 98.3 25 50 <0.001
Neoadjuvant radiotherapy 5 0.9 22 45 <0.001
Radioiodine therapy 539 95 50 100 NS
Histological type
Papillary 502 88 48 96 NS
Vesicular 10 1.7 2 4 NS
Medullary 35 0.6 0 0 NS
Other 21 3.7 0 0
Multifocality 188 33 40 80 <0.001
Capsular spread 73 13 10 20 NS
Mean tumor size (mm) 27 15 NS
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ian cancer, uterus cancet, gastric cancer, and small bowel cancer
[1, 15]. Recently, studies have reported the presence of a common
mutation of the same DNA repair gene between breast and thy-
roid cancer, so they have been considered an expansion of the
Lynch syndrome tumor spectrum [106, 17].

The role of clinicopathological features in increasing the inci-
dence and prevalence of this association remains controversial.
Fang Yu et al., [9] concluded in his study that patients treated for
breast cancer associated thyroid cancer were younger (age <45
years), with a tumor size <15mm and with less locoregional me-
tastases compared to those with isolated thyroid cancer. These
results were also found by the study of H. Kuo [18]. This is con-
sistent with the results of our study who found that patients with
both associated cancers were younger (<45 years), had a family
history of cancer, and had a smaller tumor size than those with
isolated thyroid cancer.

The most histological type of thyroid cancer commonly associ-
ated with breast cancer is papillary cancer in 85.9% followed by
follicular carcinoma in 11% of cases [19]. This is consistent with
the results of our study, which found that papillary carcinoma is
also the most common histological type in 96% of cases.

The contribution of chemotherapy and radiotherapy in the gen-
esis of a secondary cancer remains controversial. It has been re-
ported that positron emission tomography (CT) and chest CT
scans, which are the two commonly used tests in breast cancer
follow-up, may contribute to an increase in the rate of thyroid
cancer |1, 20].

However, Sun et al., [21] suggests that radiotherapy does not in-
crease the risk of thyroid cancer in women with breast cancer.
In our study neoadjuvant radiotherapy was a factor supporting
this association with a significant result (p <0.01). Recently, it has
been suggested that chemotherapy treatment, particularly with
docetaxel and cyclophosphamide, may contribute to the genesis
of secondary thyroid cancer. Moreover, no large study has con-
firmed this hypothesis |9]. In our study, chemotherapy type could
not be specified due to lack of data in patients with prior breast
cancer which constitutes a bias.

The time to onset of secondaty cancer versus primary cancer var-
ies by study, H. Kuo et al., [18] reported in his study that breast
cancer was diagnosed within an average of 5 years after diagnosis
of thyroid cancer. This is consistent with our results reporting an
average interval of 5.5 years (6 months-20 years).

Our work also has some limitations including the study type, giv-
en its retrospective character which is the main selection bias, and
given the lack of some clinical and therapeutic patients data such
as the doses of external beam radiotherapy nor the duration of
the treatment nor the interval between the radiotherapy and the
genesis of the thyroid cancer. Selection bias may also account for
the higher rates of neoadjuvant radiation in the combined group.
Also tumor size discrepancy may be due to surveillance bias, de-
pending on how the thyroid cancer was diagnosed.

Conclusion

Our study results support the hypothesis of the presence of a
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relationship between the breast cancer occurrence in patients fol-
lowed for thyroid cancer.

Wiaiting for confirmation of these preliminary results, several au-
thors recommend greater vigilance regarding the early detection
of breast cancer in patients followed for thyroid cancer, mainly
in patients who had the first cancer at young age (<45 years old)
with a family history of neoplasia and a notion of prior external
radiotherapy.
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