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1.	 INTRODUCTION

Breast cancer survivors face a higher risk of devel-
oping a contralateral tumour than do women who 
have never had breast cancer. The risk is estimated 
to be approximately 0.5% per year, and it does not 
depend on age at diagnosis or time since diagnosis 1. 
Metachronous breast cancer has been shown to have 
a negative impact on long-term overall survival 2. 
With advances in treatment since the early 1990s, 
including targeted therapy, survival for women with 
localized breast cancer has dramatically increased. 
Thus, the need for effective surveillance to diag-
nose contralateral cancers at a curable stage is of 
increasing concern.

Current guidelines recommend that after comple-
tion of therapy for a primary breast cancer, women 
should undergo annual surveillance mammography to 
detect metachronous contralateral cancers 3. However, 
in breast cancer screening trials and programs for the 
general population, the sensitivity of mammography 
is lower for women in their 40s than for women more 
than 50 years of age 4; it would therefore follow that, 
for surveillance, mammography may be less effective 
in breast cancer survivors younger than 50 years of 
age than in older women.

There are several explanations for the reduced 
sensitivity of screening mammography in younger 
women. On average, compared with older women, 
young women have higher breast density, resulting 
in intrinsically lower mammography sensitivity 5,6. 
Also, age and breast cancer growth rate show an in-
verse relationship 7–10, resulting in a higher interval 
cancer rate independent of breast density. Assuming 
that early detection of new breast tumours confers a 
survival advantage 11, it is important to know whether 
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risk of contralateral breast cancer is approxi-
mately 0.5% per year. Annual mammography is 
recommended to identify local recurrences and 
contralateral new primaries. Because the sensitiv-
ity of mammography tends to be lower in younger 
women, we conducted a retrospective review of 
the method of detection and pathologic stage of 
metachronous contralateral primary breast cancers 
according to age at diagnosis in a cohort of breast 
cancer patients.

Methods

The Henrietta Banting Database contains informa-
tion on cases of breast cancer diagnosed at Women’s 
College Hospital from 1987 to 2004. From among 
1992 women in the database, 71 patients were 
identified who were initially diagnosed before age 
60 and who subsequently developed a contralateral 
breast cancer. Medical records were obtained for 53 
of the 71 patients.

Results

Of the 53 contralateral cancers, 33 (62%) were 
detected by mammography, including 4 in 16 
patients (25%) diagnosed before age 50 and 29 
in 37 patients (78%) diagnosed at age 50 or older 
(p ≤  0.001).

Conclusions

Mammography has poor sensitivity for the surveil-
lance of contralateral breast cancer in early-onset 
breast cancer patients. Other imaging modalities 
should be evaluated in this setting.
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contralateral tumours are actually being detected at 
an early stage when conventional screening guide-
lines are followed.

We conducted a retrospective review of the 
method of detection and pathologic stage of meta-
chronous contralateral primary breast cancers in an 
inception cohort of breast cancer patients.

2.	 METHODS

The Henrietta Banting Breast Center (hbbc) main-
tains a database that contains baseline and follow-up 
information on all new cases of operable invasive 
breast cancer diagnosed at Women’s College Hospi-
tal for the period 1987–2004 12. The hbbc database 
records data on clinical presentation, treatment, and 
outcome for women who received their primary 
surgical treatment for breast cancer at Women’s 
College Hospital. Patients were originally referred 
from family physicians and other physicians from 
the surrounding medical community to 1 of 5 teach-
ing surgeons at hbbc. Follow-up is maintained by 
the database coordinator through review of clinical 
charts and direct telephone contact with patients 13.

From among the 1992 women in the database, 
we identified 71 patients who were diagnosed with 
an initial cancer before the age of 60 and who sub-
sequently developed a contralateral breast cancer 
diagnosed in the absence of distant metastatic dis-
ease. Because details of the mode of detection are not 
routinely recorded in the database, it was necessary 
to retrieve the original medical records for these pa-
tients. The medical records for 53 of the 71 patients 
(75%) were obtained. The records were reviewed to 
obtain data on detection method and pathology of 
the second tumours (pathology details of the first 
tumours are recorded in the hbbc database). Estrogen 
receptor (er) and progesterone receptor (pr) statuses 
were determined by reviewing each patient’s pathol-
ogy records. Per the standard of care at the time of 
time of diagnosis, er and pr statuses were determined 
either by biochemical assay or immunohistochemical 
study. Because 18 patients were treated elsewhere for 
the second tumour, data on second cancers in those 
patients could not successfully be obtained. Pathol-
ogy reports on second tumours treated elsewhere are 
not routinely stored in the hbbc database.

For each contralateral tumour, the method of 
detection was recorded as either self-detection, 
physician examination, or mammography. One 
cancer was detected at reduction mammoplasty. 
The method of detection of the contralateral cancer 
was compared between age groups, using a t-test for 
statistical significance.

3.	 RESULTS

Details of the hbbc database have previously been 
described  12. Table  i contains a description of the 

age distribution of the 53 patients in the study and 
of their first primary cancers. Table ii presents the 
methods of detection of the contralateral breast 
cancers by age group. Mammography was the most 
common method of diagnosis. Overall, 62% (n = 33) 
of the 53 second primary breast cancers were de-
tected in a surveillance mammogram. However, the 
proportion detected by mammography varied with 
age at diagnosis. Of the contralateral tumours, only 
25% were diagnosed by mammography in women 
under the age of 50, compared with 78% in women 
50 years of age and older (p ≤  0.001). Self-detection 
by the patient was the second most common method 
of diagnosis. Two tumours were detected by the 
clinician during routine follow-up, and one diagno-
sis was made from a pathology specimen obtained 
during reduction mammoplasty. Of the 12 patients 
under 50 years of age whose cancer was detected 
by a method other than mammography, a negative 
screening mammogram had been documented in 
75% within the 15 months preceding diagnosis. The 
other patients had likely undergone mammography, 
but the reports were unobtainable on chart review.

Table  iii shows the characteristics of the con-
tralateral tumours according to age group. In all 

table i	 Age distribution and characteristics of initial breast 
tumours in the study population

Characteristic Value

Age (years)
Mean 48.15
Range 34–60

Age groups [n (%)]
31–40 Years 8 (15)
41–50 Years 22 (42)
51–60 Years 23 (43)

Pathologic T-stage [n (%)]
Tis 0 (0)
T1 30 (57)
T2 19 (36)
T3 4 (8)

Nodal status [n (%)]
Negative 31 (58)
Positive 21 (40)
Unknown 1 (2)

Hormone receptor status [n (%)]
er-positive 33 (62)
er-negative 14 (26)
Borderline 3 (6)
Unknown 3 (6)

er = estrogen receptor.
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age groups, most of the detected tumours were 
early-stage, with 65% (n = 11) of the tumours in 
patients younger than 50 and 70% (n = 26) in older 
patients being T1 (or noninvasive). However, a 
higher proportion of tumours in the younger group 
were advanced, with 25% (n = 4) of the tumours 
in the younger group and 8% (n = 3) in the older 
group being T3 or higher (p = 0.18). One patient 
developed inflammatory carcinoma of the breast 1 
year after her initial breast cancer was diagnosed; 
she was 43 at the time of the second diagnosis. A 
mammogram obtained after she had completed 
therapy for her initial tumour was negative. For 
25% (n = 11) of the women with invasive cancers, 
axillary node status was unknown, but in 45% 
(n = 5) of those patients, the primary tumour was 
smaller than 1 cm. For 2 of the patients, the pathol-
ogy reports were unobtainable.

For the 10 patients under 50 years of age whose 
first tumour was self-detected, 7 (70%) also self-
detected their second cancer. In the 5 patients under 
50 years of age whose first tumours were detected 
by screening mammography, only 2 patients (40%) 
had their contralateral tumours detected by mam-
mography as well. Of the 13 patients older than 50 
whose initial tumour was diagnosed by screening 
mammography, 12 (92%) had their second cancer 
also detected by surveillance mammogram. For the 
20 patients older than 50 whose first tumour was 
self-detected, 14 (70%) had their second tumours 
detected by mammography.

4.	 DISCUSSION

In our study, only 25% of metachronous contralateral 
breast cancers in breast cancer patients less than 50 
years of age were detected by an annual surveillance 
mammogram. Previous studies have reported that 
50%–72% of ipsilateral recurrences 14–17 and 37%–80% 
of contralateral new primaries 17–21 are mammograph-
ically-detected. Two studies also reported that the 
sensitivity of surveillance mammography was lower 

in young women with a past history of breast cancer 
than in their older counterparts. In a study of 65 pa-
tients who developed contralateral cancers, 50% of 
44 cancers in patients older than 50 were detected by 
mammography, but only 9.5% of 21 cancers in patients 
49 years of age and younger were detected by mam-
mography 19. A second study also found that only 17% 
of second primary tumours in patients under 40 were 
diagnosed mammographically compared with 59% in 
patients between the ages of 55 and 60 21.

In the present study, the breast cancers diag-
nosed in younger women were, on average, at a more 
advanced stage than the tumours detected in older 
women. A review of mammography screening stud-
ies in the general population showed a direct correla-
tion between the ability of mammography to lower 
the stage distribution of cancers and a reduction in 
breast cancer mortality 22.

The relatively poor performance of surveillance 
mammography in younger women is likely attribut-
able, at least in part, to the greater breast density and 
more rapid growth of tumours in younger women 
than in older women. In our study, 50% of women 
in their 40s and 13% of women older than 60 had 

table ii	 Method of detection of contralateral breast tumours in the 
study population

Method of 
detection

Age group [mean age (n patients)]  
at diagnosis, years

Overall <50 50–59 >60
[54.94 [45.0 [55.63 [64.53
(n=53)] (n=16)] (n=22)] (n=15)]

Mammography [n (%)] 33 (62) 4 (25) 17 (77) 12 (80)

Self-detection [n (%)] 17 (32) 11 (69) 3 (14) 3 (20)

Physician [n (%)] 2 (4) 1 (6) 1 (5) 0 (0)

Other [n (%)] 1 (2) 0 (0) 1 (5) 0 (0)

table iii	 Pathology of contralateral tumours by age group

Variable Age group at diagnosis (years)

Overall <50 50–59 >60

All cancers (n) 53 16 22 15
Size [n (%)]

In situ 9 (17) 3 (19) 6 (27) 0 (0)
T1 29 (55) 8 (50) 9 (41) 11 (73)
T2 6 (11) 1 (6) 5 (23) 1 (7)
T3+ 7 (13) 4 (25) 1 (5) 2 (13)
Unknown T stage 2 (4) 0 (0) 1 (5) 1 (7)

Invasive tumours (n) 44 13 16 15
Nodal status [n (%)]

Negative 22 (50) 8 (62) 7 (44) 7 (26)
Positive 11 (25) 4 (31) 5 (30) 2 (13)
Unknown 11 (25) 1 (8) 4 (25) 6 (40)

Grade [n (%)]
1 6 (11) 1 (6) 3 (14) 2 (13)
2 17 (32) 5 (31) 6 (27) 6 (40)
3 19(36) 8 (50) 9 (41) 2 (13)
Unknown 11 (21) 2 (13) 4 (18) 5 (33)

Hormone receptor status 
   [n (%)]

er+ or pr+, or both 34 (64) 9 (56) 15 (68) 10 (67)
er– and pr– 3 (6) 2 (13) 1 (5) 0 (0)
Unknown 16 (30) 5 (31) 6 (27) 5 (33)

er = estrogen receptor; pr = progesterone receptor.
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grade 3 tumours. However, an additional possible ex-
planation is that some of the second primary tumours 
may have been attributable to hereditary causes. Our 
study did not differentiate between women with or 
without BRCA mutations. Cancers in premenopausal 
women are more likely to be associated with specific 
mutations such as BRCA1 and BRCA2. In particular, 
cancers attributable to BRCA1 have been shown less 
commonly to involve ductal carcinoma in situ, and 
thus to have fewer microcalcifications that aid in mam-
mographic detectability. Also, the rounded margins 
of BRCA1-related cancers tend to be less amenable 
to detection than the irregular infiltrating margins of 
“conventional” tumours 23. However, fewer than 10% 
of breast cancers in women under the age of 40 are 
expected to carry a mutation in BRCA1 24.

We also found that many of the tumours diagnosed 
in the young women in our study were node-positive, 
and almost one third were locally advanced at the time 
of diagnosis. Those findings might result from a lack 
of effective early detection, but might also reflect the 
more aggressive course of disease in younger com-
pared with older patients with breast cancer.

It appears from our data—and from previous 
studies—that conventional-film screening mammog-
raphy is a poor tool for surveillance for contralateral 
breast cancer in women under 50 years of age. Other 
possibilities for surveillance of the contralateral 
breast include digital mammography, ultrasonog-
raphy, and magnetic resonance imaging (mri). In a 
large multicentre study involving 42,760 patients, 
digital mammography was found to be significantly 
more sensitive than conventional-film mammogra-
phy in detecting tumours in patients younger than 
50, without a loss of specificity. However, 32% of 
cancers in women younger than 50 were still missed 
by digital mammography 25. Breast ultrasonography 
detects many mammographically occult cancers in 
young women, but is associated with a high false-
positive rate 26.

In both the diagnostic and high-risk screening 
settings, mri has consistently been found to be more 
sensitive than mammography or ultrasonography. 
In studies in which women with a recent diagnosis 
of breast cancer who had a normal contralateral 
physical examination and mammogram under-
went perioperative mri, contralateral cancers were 
detected in 3%–4% of patients 27,28. However, few 
data are available on surveillance for contralateral 
breast cancer using mri in the years after the initial 
diagnosis. Because mri is less specific than mam-
mography and much more expensive, it should 
not be adopted for use in any population without 
properly conducted studies. Whether it would be 
a cost-effective tool for the surveillance of young 
breast cancer survivors and perhaps somewhat older 
survivors with dense breasts could be an important 
area for future research. In a multi-institutional 
survey in Toronto, we found that 58% of breast 

cancer patients younger than 60 would be willing 
to participate in a randomized controlled trial of 
annual digital mammography with or without mri 29.

5.	 CONCLUSIONS

Our population-based study found that a high propor-
tion of clinically-detected contralateral breast cancers 
in young women were associated with a negative 
surveillance mammogram in the 15 months before 
the contralateral cancer diagnosis. The current rec-
ommendation for annual surveillance mammography 
for young women with a history of breast cancer may 
not be adequate for finding contralateral tumours at 
an early stage. Studies to determine the best surveil-
lance strategies in young women are warranted.
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