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ABSTRACT

Aims and background. The aim of our study was to estimate the incidence of second
primary tumors among breast cancer patients from the Division of Oncology of An-
dosilla Hospital (Viterbo, Italy). In particular, we studied the relationship between
breast and colorectal cancer.

Methods and study design. Eligible women were those with primary invasive breast
cancer who had been treated and/or followed up at our division. We compared our
data with those reported in the literature.

Results. Of 114 women with breast cancer, 21 (18.5%) developed multiple primary
cancers, with colorectal cancer accounting for a quarter. We found a higher incidence
of colorectal cancer than reported in the literature (5% vs 0.66-1%). At the moment we
are not able to explain this difference.

Conclusions. Quite a few studies reported a link between breast and colorectal can-
cer, but the magnitude of the risk (standardized incidence ratio 1.3-2) does not justi-
fy a screening program for colorectal disease in breast cancer patients. However, con-
sidering that the risk is small but not negligible – along with the high incidence of col-
orectal adenomas described in breast cancer patients and the possible existence of
common risk factors – we invite clinicians not to neglect the possibility of a colorec-
tal cancer diagnosis in women who have had breast cancer.

Introduction

Multiple primary cancers are not uncommon. A large number of studies on this is-
sue have been published. The most important evidence from Europe and the Unites
States showed an overall excess of 10-20% for second primary cancer1. The risk was
estimated as the observed number of second primary cancers compared with those
expected from age-, sex- and registry-specific incidence rates (observed/expected
standardized incidence ratio, SIR)2. The correct identification of a strong site-specific
association may be useful for clinicians when following up cancer patients.

In breast cancer patients, contralateral breast cancer is the most common second
primary tumor. The risk ranges from 2 to 3.5 and is higher in young women (pre-
menopausal breast cancer, SIR = 6.3)3,4. These results confirm the need for a strong
program of breast surveillance directed towards these patients, as recommended by
international guidelines.

An excess risk of colorectal cancer following breast cancer has been reported in the
literature, but its magnitude has still to be correctly quantified. However, an accurate
estimation of the risk could help clinicians to establish if a woman with breast cancer
must be encouraged to participate in colorectal cancer screening programs or not.

The aim of this study was to estimate the incidence of second primary tumors
among breast cancer patients treated and followed up at the Division of Oncology of
Andosilla Hospital (Viterbo, Italy). In particular, we studied the relationship between
breast and colorectal cancer.
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Methods

We considered the total number of women with inva-
sive breast cancer who had undergone treatment or fol-
low-up at the Division of Oncology of Andosilla Hospi-
tal from January 2001 to May 2007. From this group we
selected patients affected by multiple primary cancers.
Breast cancer could be the second or first cancer site
and we paid particular attention to the association be-
tween breast and colon cancer. In addition, we reviewed
the most important studies evaluating multiple primary
cancers and the association of breast and colorectal
cancer, and compared our data with those of the litera-
ture.

Results

Of 114 women with breast cancer, 21 (18.5%) had
multiple primary cancers. In Table 1 we list all cases of
multiple cancer observed in the analyzed breast cancer
population. The breast was the most frequent second
primary cancer site: we reported 8 cases of contralater-
al breast cancer and 2 cases of ipsilateral breast cancer.

As regards the association between breast and col-
orectal cancer, we found 6 cases of colorectal cancer
among the second primaries. Breast cancer was the first
tumor in 5 of these 6 patients. Median age at first cancer
diagnosis was 61 years (range, 48-72 years). The second
primary tumor was diagnosed after 34.5 months of
mean follow-up (range, 5-72 month); we found only 1
case of synchronous cancer (diagnosis of colon cancer
within 6 months of breast cancer diagnosis). All second
primaries were diagnosed within 5 years of the first can-
cer diagnosis (data not shown).

All second primary colorectal cancers were diagnosed
at a locally advanced stage (pT4 or pT3 with invasion of
pericolic fat tissue). Three patients had nodal metasta-
sis (N1, N2). The only case of second primary breast
cancer was pT2 pN0 (data not shown).

Discussion

People with a personal history of cancer are at in-
creased risk of subsequent primary cancer (Table 2)1-3,5-

8. As reported in the literature, the risk of second pri-
mary tumors in the overall cancer population ranges
from 1.14 to 2.4 and is higher in young women (SIR =
4.5)2,4. Some studies described an excess of several car-
cinomas after a diagnosis of breast cancer, with con-
tralateral breast cancer being the most common second
primary tumor (SIR = 3.5)3,4.

An association between breast and colorectal cancer
has been repeatedly described2, but the magnitude of the
risk seems ambiguous, ranging from no risk (SIR <1) to a
2-fold risk1-3,5,9. For example, with regard to the Italian

Table 1 - Multiple primary tumors in the breast cancer popu-
lation of Andosilla Hospital (AUSL Viterbo) from 2001 to 2007

Site Number

Breast
Opposite breast 8
Ipsilateral breast 2

Colorectal 6
Kidney 1
Pancreas 1
Vulva 1
Ovary 1
Gastrointestinal stromal tumor (GIST) 1
All multiple sites 21
Total of breast cancer patients 114

Table 2 - Risk of multiple cancers according to first tumor site
as reported in the literature. Breast, colon and gynecological
cancers are linked by common hormonal and dietary risk fac-
tors

Reference First cancer site Second primary cancer SIR

Crocetti5 Breast Ovarian cancer 2.4
Corpus uteri cancer 1.3

Pancreas Breast cancer 2.6
Ovary Colorectal cancer 2.4
Colon-rectum Ovarian cancer 2.8
Kidney Colorectal cancer 2.6
Thyroid Colorectal cancer 1.3

Agarwal3 Breast Contralateral breast 2.1
cancer

Colon cancer 2
Colon-rectum Colon cancer 1.7

Breast cancer 1
Ovarian cancer 4
Corpus uteri cancer 2

McCredie6 Colon Breast cancer 1.3
Ovarian cancer 2.8
Corpus uteri cancer 1.9
Thyroid cancer 2.7

Rectum Thyroid cancer 2.5
Corpus uteri cancer 1.7

Weinberg7 Ovary Colorectal cancer 3.67
(age at diagnosis
<50 years)
Corpus uteri Colorectal cancer 3.39
(age at diagnosis
<50 years)
Cervix uteri Colorectal cancer <1

Evans8 Colon-rectum Colon cancer 1.28
(age at diagnosis Breast cancer 1.1
<65 years) Ovarian cancer 2.56

Thyroid cancer 2.24
Corpus uteri cancer 1.56
Cervix uteri cancer 1.61

Buiatti2 Breast Rectal cancer 1.97
Colon cancer 1.34
Corpus uteri cancer 1.4
Contralateral breast 3
cancer

Mellemkjær1 Breast Colorectal cancer 1.44
(age at diagnosis Corpus uteri cancer 1.4
<45 years) Ovarian cancer 2.89

SIR, standardized incidence ratio.
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population, we considered the studies of Buiatti et al.2 and
Crocetti et al.5 on 2 large cohorts of Italian cancer patients
(19,252 and 240,111 patients, respectively). In Buiatti’s
study, the association between rectal and breast cancer
stands out (rectal cancer SIR = 1.97), whereas no such as-
sociation was reported in Crocetti’s analyses (SIR = 0.8).

Despite these uncertain results, several common risk
factors could explain the relationship between colon
and breast cancer. First, some studies reported a higher
risk of developing colorectal adenomas in breast cancer
patients (ranging from 1.74 to 2.48)10-14. Colorectal ade-
nomas represent a risk factor for colorectal cancer. Sec-
ond, dietary fat promotes tumors in many animal mod-
els. In colorectal carcinogenesis, dietary fat has been hy-
pothesized to increase the excretion of bile acids, which
can be converted to carcinogens or tumor promoters15.
On the other hand, in breast cancer development, free
fatty acids displace estrogen from serum albumin, mak-
ing it free for uptake by their receptors; they also act on
cell proliferation, enhancing the number of estrogen re-
ceptors and increasing the prostaglandin concentra-
tion, which are both involved in tissue invasion and
metastases16. Finally, several authors considered young
age at breast cancer diagnosis as the most important
risk factor for multiple cancers. Young age at diagnosis is
a common feature of cancer in individuals with a genet-
ic predisposition (Table 3)1,2,4,17,18.

Breast cancer patients have a higher risk of develop-
ing a second primary cancer in other sites. From the re-
viewed literature, we noted a link between breast cancer
and gynecological tumors and colorectal cancer. Breast

cancer patients are at risk of gynecological cancer (SIR =
2.4 for ovarian cancer and SIR = 1.4 for endometrial can-
cer)1,2,5. Moreover, we noted that gynecological tumors
are most common after colorectal cancer (SIR 2.8)5. On
the other hand, women with a history of endometrial or
ovarian cancer are considered to be at increased risk of
colorectal cancer; in this population, the National Com-
prehensive Cancer Network recommends a screening
colonoscopy at 5-year intervals, beginning at the age of
diagnosis of gynecological cancer19.

This evidence could indicate the possibility of com-
mon risk factors such as hormones, diet and genetic
susceptibility. For this reason, careful surveillance
should be directed towards early detection of second tu-
mors in women with a personal history of breast, col-
orectal and ovarian-endometrial cancer.

In conclusion, our results confirm the findings of sever-
al cohort studies carried out in Europe and the United
States indicating that breast cancer patients should be
monitored carefully for the occurrence of second primary
cancers. In our group of breast cancer patients, we found
a higher incidence of colorectal cancer than was reported
in other studies (5% vs 0.66-1%)2,5. At the moment we are
not able to explain this difference. Although some studies
described a link between breast and colorectal cancer, the
magnitude of the reported risk (SIR = 1.3-2) does not jus-
tify a screening program for colorectal disease in breast
cancer patients2,3,12. However, considering that the risk is
small but not negligible – along with the high incidence of
colorectal adenomas (SIR = 2.48) described in breast can-
cer patients and the possible existence of common risk
factors – we invite clinicians not to neglect the possibility
of a colorectal cancer diagnosis in breast cancer patients,
especially in young women13. The magnitude of the risk of
contralateral breast cancer (about 3.5) requires annual
mammographic follow-up.
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