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Abstract
Objective: The primary objective of this guideline is to provide

Canadian physicians up-to-date, accurate information and rec-
ommendations regarding:

i) impact of pregnancy and lactation on risk of breast cancer;
ii) prognosis of breast cancer diagnosed during pregnancy and

lactation;
iii) risk of recurrence of breast cancer with the occurrence of

subsequent pregnancies;
iv) feasibility of breastfeeding and its impact on the prognosis of

women with breast cancer.
Options: This guideline reviews evidence on whether pregnancy

and breastfeeding change the lifetime risk for breast cancer in
women, and whether breast cancer diagnosed during preg-
nancy or during lactation has a different prognosis. It offers
the clinician advice on the diagnostic options to help identify
breast cancer in pregnancy and/or during lactation, and offers
evidence-based recommendations in managing an ongoing
pregnancy and/or lactation when treatment for breast cancer
is being planned. It also offers recommendations to clinicians
in counselling their patients regarding future pregnancy and
future breastfeeding for women who have been treated for
breast cancer.

Outcomes: These guidelines should help physicians counsel
patients using evidence-based recommendations. These rec-
ommendations may also improve the prognosis of patients
diagnosed with breast cancer during pregnancy and lactation,
or of those patients who had breast cancer and are contem-
plating future pregnancies.

Evidence: A Medline search was carried out for all publications
from 1990 through 2000, in the English language, related to

breast cancer and pregnancy in terms of diagnosis, prognosis,
and treatment, as well as for breast cancer and breastfeeding,
with particular focus on impact of treatment of breast cancer
on lactation and prognosis of breast cancer after lactation.The
authors submitted the manuscript for review to members of
the Breast Disease Committee, who also validated the levels
of evidence.The final manuscript was submitted to the SOGC
Council for approval and dissemination.The levels of evidence
for recommendations have been determined using the criteria
described by the Canadian Task Force on the Periodic Health
Examination.

Benefits, Harms, and Costs: Canadian physicians will be able
to counsel their patients on the impact of pregnancy and lac-
tation on a woman’s lifetime risk for breast cancer. Physicians
and patients will be empowered to decide how to manage
pregnancy and lactation when breast cancer is diagnosed in
pregnancy, and to appreciate the ramifications of reproduction
and breastfeeding after breast cancer. This guideline identifies
areas where good evidence is lacking and advocates research
in those areas.

Recommendations: Women should be counselled regarding
their risk for breast cancer and be informed that:

1. There is good evidence that there is a transient increase in risk
of breast cancer in the first three to four years after delivery of
a singleton baby (II-2B). Subsequently, their lifetime risk seems
lower than that of women who remain nulliparous (II-2B).

2. There is good evidence that the risk for premenopausal breast
cancer is reduced with lactation (II-2A). This protective effect
seems to be best for women who had extended periods of
breastfeeding during their lifetime (ll-2B). Women with familial
risks could potentially benefit most from breastfeeding (II-2C).



Since breast milk is the ideal nutrient for the newborn, and
since breastfeeding is a modifiable risk factor, all women should
be encouraged to breastfeed their children (II-2A).

3. All women should be encouraged to practice breast self-exam-
ination in pregnancy and during lactation (II-2B). Clinicians
should screen all pregnant patients for breast cancer with
thorough breast examination early in pregnancy (III-B).The clin-
ician is advised to examine the breast in the postpartum peri-
od if the woman is not breastfeeding. The obstetrician is
advised to examine the breast at any time in the postpartum
period if the woman presents with breast symptoms (III-B).

4. Physicians should be encouraged to use ultrasonography, mam-
mography, needle aspiration, or breast biopsies to assess suspi-
cious breast masses in pregnancy and during lactation, in the
same timely fashion as for non-pregnant or non-lactating
women (II-2A). Interruption of lactation during investigation is
not necessary, nor is it recommended unless nuclear studies
are entertained (III-B).

5. Once breast cancer is diagnosed, a multidisciplinary approach
should be taken.This includes the obstetrician, surgeons, medical
and radiation oncologists, and breast cancer counsellors (II-2A).

6. In early pregnancy, the patient should be counselled regarding
the effect of proposed therapy on the fetus and on overall
maternal prognosis. Termination of pregnancy should be dis-
cussed, but the patient should be counselled that prognosis is
not altered by termination of pregnancy. Women should be
advised that premature menopause may result from breast
cancer treatments, especially if chemotherapy is given to
patients who are past the age of 30. (II-2C)

7. Up until now, modified radical mastectomy was the corner-
stone of surgical treatment of breast cancer during pregnan-
cy. Adjuvant chemotherapy should be entertained and, if
required, administered without delay. The patient should be
counselled regarding the effect of chemotherapy on the fetus
and/or the future reproductive potential of the patient (II-2B).
In the third trimester, the risks and benefits of early delivery
versus continuation of pregnancy, and the effect of chemother-
apy on the fetus, should be addressed (II-2B). Women under-
going chemotherapy or tamoxifen treatment should not
breastfeed (III-B).

8. Women treated for breast cancer and who wish to become
pregnant should be counselled that pregnancy is possible and
does not seem to be associated with a worse prognosis for
their breast cancer (II-3C). However, they should be made
aware that the evidence to support such advice is relatively
poor.

9. Since most breast cancer recurrences appear within two to
three years after initial diagnosis, patients should be advised to
postpone pregnancy for three years (III-C). If a patient has
axillary node involvement, the recommendation to defer preg-
nancy should be extended to five years, but this recommen-
dation is based on opinion only (III-C). Prior to attempting
pregnancy, a breast cancer survivor should be referred for a
full oncologic evaluation.

10.There is no evidence that breastfeeding increases the risk of
breast cancer recurring or of a second breast cancer devel-
oping, nor that it carries any health risk to the child. Women
previously treated for breast cancer, who do not show any
evidence of residual tumour, should be encouraged to breast-
feed their children (III-B).

Validation: Level of evidence, quality of research in the recruit-
ed publications, and ensuing recommendations were reviewed

and discussed by members of the SOGC Breast Disease
Committee as well as by a member of the Gynaecological
Oncology Committee. External reviewers with expertise in
the area were also solicited for comments and criticism.

INTRODUCTION

The risk of breast cancer after pregnancy, the prognosis of breast
cancer diagnosed in pregnancy or during lactation, and the
prospect of future pregnancies and of nursing after the occurrence
of breast cancer are areas of great concern to clinicians.  Breast
cancer is the most common cancer in Canadian women, and one
quarter of cases are diagnosed in the premenopausal period.1,2

While breast cancer occurs in 1/20,000 women at age 25, this
rate increases steadily to become 1/1000 in the third decade,
1/500 in the fourth decade, and 1/300 in the fifth decade.

Most publications on breast cancer in pregnancy report a
prevalence of 3 per 10,000 pregnancies, accounting for 3% of
all breast carcinomas diagnosed.3 In addition, 7% of the fertile
women treated for breast cancer will subsequently become
pregnant, and this more often during the first five years of their
diagnosis and treatment.4-6

This Guideline addresses the issue of breast cancer, preg-
nancy, and breastfeeding in four areas:
1. Impact of pregnancy and lactation on subsequent risk of

breast cancer
2. Breast cancer diagnosed during pregnancy and lactation
3. Pregnancy after breast cancer
4. Breastfeeding after breast cancer.

The level of evidence has been determined using the crite-
ria described by the Canadian Task Force on the Periodic
Health Examination (Table 1).7

IMPACT OF PREGNANCY AND LACTATION ON
SUBSEQUENT RISK OF BREAST CANCER

Observational data indicate that the risk of breast cancer increases
with nulliparity and late age at first conception.8-12 However, there
is also evidence to suggest there may be a transient increase in breast
cancer in the first three or four years following pregnancy.13-16 In
a population-based prospective study of 802,457 Norwegian
women aged 20 to 56 years, a short-term increase in breast can-
cer after full-term pregnancy was observed, with a peak three to
four years after the delivery (RR 1.99, 95% CI 1.7–2.3).13 Simi-
lar findings were documented in a case-control study of Swedish
women matched for age.14 After adjusting for parity and age at
first birth, the relative risk of breast cancer within three years of the
last birth was 1.2 times that of those women whose last birth was
10 or more years earlier (95% CI 1.02–1.44).14 The risk seems
reduced in women who deliver twins compared to those who have
singleton births (OR 0.88, 95% CI 0.78–0.99).15,16 Others, how-
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ever, have disputed the theory that term pregnancy is transiently
associated with a higher risk of breast cancer,17,18 and that multi-
ple births are associated with a lower risk for breast cancer.19

Some evidence suggests that there is an increased risk of
breast cancer in women who have spontaneous or induced
abortions.20 After adjusting for parity, age at first birth, and
other risk factors, pregnancy termination was associated with
a RR of 1.12 (95% CI 1.0–1.5).20

Human milk is the best source of nutrients for babies,21-23

and breastfeeding offers undeniable benefits to both the moth-
er and the child.21-23 Indeed, national and international child
care organizations have taken a strong position favouring
breastfeeding.21-23 It is therefore expected that an increasing
number of women will choose to breastfeed their children.

There is consistent evidence that lactation has either a pro-
tective effect against breast cancer24-40 or a neutral one.12,41-46

Observations from case-control studies, adjusted for age at
delivery, conducted in Mexico,29 USA,28,32,47 and Greece,30

show that the relative risk for breast cancer occurring in the
premenopausal years in women who breastfed is reduced to
0.5 (95% CI 0.24–0.62). A longer duration of lactation, espe-
cially if extended to 24 months during a patient’s lifetime, and
younger age at first lactation seem to confer a more beneficial
effect.30,32,33,36,40,48 Such a protective effect was not consistently
observed for postmenopausal breast cancer, but three recent
North American retrospective studies showed a 30–80% reduc-
tion in risk in women aged 50–79 years who nursed their chil-
dren.49-51 Other case-control studies have disputed the
beneficial effect of breastfeeding on the risk of breast cancer in
premenopausal and postmenopausal years when the risk is
adjusted for age at first pregnancy, age at menarche, age at

menopause, and body mass index. 41,42

On a strict biological basis, it is plausible that breastfeed-
ing may contribute to a reduction in the development and
growth risk of breast cancer.52 Breastfeeding reduces the num-
ber of ovulations proportionally to its duration and intensity,
and maintains a lower estrogen level than the level observed
during the menstrual cycle.52 Lactation induces several signif-
icant histological and functional modifications in the breast.
Breastfeeding can mobilize endogenous and exogenous car-
cinogens present in the ductal and lobular epithelial cell envi-
ronment. Its influence on this local cellular milieu was studied
by Ing et al.53 in South-East Asian women who, for cultural
reasons, breastfed only from the right breast. They reported
that their breast cancer risk is four times greater on the left side
than on the right.53 Breastfeeding reduces pH, the level of
estrogens, and local carcinogens of the lobules and ducts.54,55

Organochlorides are lipophylic products that accumulate in
body fat. Some of them exert a slight estrogen effect. Although
controversial, epidemiological data indicate that fixation of
these xenoestrogens on the mammary gland may be carcino-
genic to humans.56 Milk is a major excretion route for these
organocholorides because of its high fat content.55 There is a
reduction in tissue organochlorides in women who breastfed
their children.55,56 Possible risk reduction of breast cancer is
among the numerous advantages of breastfeeding.

RECOMMENDATIONS

Women should be informed that:

1.There is good evidence that there is a transient increase 
in risk of breast cancer in the first three to four years after

TABLE I

QUALITY OF EVIDENCE ASSESSMENT7

The quality of evidence reported in these guidelines has been
described using the Evaluation of Evidence criteria outlined in
the Report of the Canadian Task Force on the Periodic
Health Exam.
1: Evidence obtained from at least one properly random-

ized controlled trial.
II-1: Evidence from well-designed controlled trials without

randomization.
II-2: Evidence from well-designed cohort (prospective or

retrospective) or case-control studies, preferably from
more than one centre or research group.

II-3: Evidence obtained from comparisons between times or
places with or without the intervention. Dramatic
results in uncontrolled experiments (such as the
results of treatment with penicillin in the 1940s) could
also be included in this category.

III: Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.

CLASSIFICATION OF RECOMMENDATIONS

Recommendations included in these guidelines have been
adapted from the ranking method described in the
Classification of Recommendations found in the Canadian
Task Force on the Periodic Health Exam.
A. There is good evidence to support the recommenda-

tion that the condition be specifically considered in a
periodic health examination.

B. There is fair evidence to support the recommendation
that the condition be specifically considered in a peri-
odic health examination.

C. There is poor evidence regarding the inclusion or exclu-
sion of the condition in a periodic health examination,
but recommendations may be made on other grounds.

D. There is fair evidence to support the recommendation
that the condition not be considered in a periodic
health examination.

E. There is good evidence to support the recommenda-
tion that the condition be excluded from consideration
in a periodic health examination.



delivery of a singleton baby (II-2B). Subsequently, their life-
time risk seems lower than that of women who remain nulli-
parous (II-2B).

2.There is good evidence that the risk for premenopausal breast
cancer is reduced with lactation (II-2A). This protective effect
seems to be best for women who had extended periods of
breastfeeding during their lifetime (II-2B). Women with famil-
ial risks could potentially benefit most from breastfeeding (II-
2C). Since breast milk is the ideal nutrient for the newborn,
and since breastfeeding is a modifiable risk factor, all women
should be encouraged to breastfeed their children (II-2A).

BREAST CANCER DIAGNOSED DURING 
PREGNANCY AND LACTATION

Breast cancer is the most common cancer in pregnant women,
with a prevalence of 1–3 per 10,000 pregnancies. Canadian
clinicians would probably be involved in the care of two to three
cases of breast cancer in pregnancy during their professional
lives. There is no evidence that pregnancy is responsible for
either the generation or progression of breast cancer. The
diagnosis of breast cancer in pregnancy is difficult because of
the changes that occur in the breast, especially during lactation.
Detection of abnormalities in breast tissue through breast exam-
ination is more difficult when the woman is lactating and for
this reason some physicians prefer to wait until the woman has
concluded breastfeeding before performing routine breast exam-
inations.Women who develop breast cancer during pregnancy
and lactation may suffer from a delay in detection, diagnosis,
and management. Because of this, patients with pregnancy-asso-
ciated breast cancer tend to have larger tumours, nodal metas-
tasis, and advanced stage disease. A thorough breast examination
at the first prenatal visit, before breast engorgement occurs, may
diagnose these patients more rapidly. 

Matched for age and stage, women with pregnancy-asso-
ciated breast cancer tend to have similar five- and ten-year sur-
vival rates as non-pregnant patients.57-61 However, some
retrospective case-control studies suggested pregnancy-associ-
ated breast cancer may have a worse prognosis, irrespective of
disease stage. One such study documented a higher proportion
of inflammatory breast cancer, larger tumours, negative recep-
tor status, lower five-year recurrence-free survival, and lower
metastasis-free survival.62 Another prospective cohort study
suggested that lactation is also associated with worse progno-
sis, after adjusting for nodal status, tumour size, and age.61

Placental metastasis of breast cancer not affecting the fetus
has been reported.63

During lactation, a woman with breast cancer will sometimes
present with symptoms suggesting an obstructed galactophoric
duct. The obstructed duct should respond within 72 hours to con-
servative management (local heat, massages, changes in the posi-

tioning of the infant). A persisting mass warrants further investi-
gation. Breast cancer should be suspected in women with either
recurrent mastitis of the same site or afebrile mastitis unresolved
with antibiotics.64 Rejection of the diseased breast by the infant
may be a subtle indication of an underlying malignant lesion.64-69

Breast self-examination should be encouraged during preg-
nancy and lactation, as 90% of breast cancers are detected this
way.70 Once a breast cancer is suspected, mammography with
abdominal shielding and ultrasonography to identify solid or
cystic tumours should be ordered without hesitation. Mam-
mography is not contraindicated in pregnant or lactating
women. Modern techniques and proper abdominal and pelvic
shielding minimize fetal exposure (<50 mrad). Mammogra-
phy, however, produces false negatives of 37% in pregnancy70,71

because of the relative increase in water density and hyperplastic
changes to the gland. Mammography appears to be neither less
sensitive nor less specific during lactation.71-73 A negative mam-
mography result should never defer evaluation of a painless
mass. Nuclear scans should be used only if there is expected
benefit.

Needle aspiration and breast biopsy of suspicious masses
can be performed safely during pregnancy/lactation.74 Fine
needle aspiration shows good sensitivity but a slightly higher
risk of false positive interpretation during lactation because of
abundant cellularity, prominent nucleoli, and cellular debris,
features that are shared with cancer.75,76 Any diagnostic pro-
cedure to rule out breast cancer, including the biopsy, may be
undertaken without weaning the infant. Milk fistulas can be a
complication following excisional biopsy in a central or deep
position within the breast.

When breast cancer is diagnosed in a nursing woman, breast-
feeding should be interrupted and definitive treatment should
be undertaken without delay.77 The use of radiopharmaceutical
agents for bone, liver, and pulmonary scans sometimes impose
the interruption of breastfeeding for a period determined by the
nature of the isotope itself and its dosage. A consultation with a
nuclear medicine physician before performing the diagnostic
study is suggested so that the radionuclide that has the shortest
excretion time in breast milk can be used.78,79 Discussion of
interruption of breastfeeding rather than weaning baby from the
breast should always occur in this scenario.80

Women undergoing active chemotherapy should not
breastfeed. The cytotoxic agents used in adjuvant chemother-
apy can be detected in small quantities in breast milk and are
potentially toxic for the newborn.78,81,82 There is no current
information about tamoxifen transfer into maternal milk, but
this agent does inhibit milk production and should not be used
by the lactating mother.83,84

The issue of termination of pregnancy may be raised in
early pregnancy with patient counselling.  Termination of preg-
nancy may allow earlier adjuvant radiotherapy,85 but does not
seem to improve prognosis or survival.85-87
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The mainstay of breast cancer treatment in pregnancy has
been modified radical mastectomy.60,85,86 For some patients,
conservative treatment that combines tumour resection and
radiation has been used, but may create some uncertainty and
delay. Radiotherapy is best avoided in pregnancy, although it
appears that with appropriate shielding in very early pregnan-
cy, the fetal exposure is low (3–9 cGy) for a total tumour dose
of 46 Gy. The tolerable fetal dose may be higher in the latter
stages of pregnancy.87 Usually, efforts are made to discourage
patients from choosing treatment approaches that require
radiotherapy. No studies have documented the long-term
effects on children who were exposed in utero to radiothera-
phy used in their mother’s breast cancer treatment.

Adjuvant chemotherapy may be given in the second and
third trimesters.77,88,89 The drugs of choice are doxyrubicin,
cyclophosphamide, and flurouracil.88 Chemotherapy may be
associated with intrauterine growth retardation, premature
labour, prematurity, neonatal neutropenia and alopecia, and
may result in premature menopause in one-third of patients,
especially when it is given to patients who are past the age of
30.90 Optimal timing of delivery should be individualized and
decided upon by the obstetrician and the oncologist.

RECOMMENDATIONS

3. All women should be encouraged to practice breast self-
examination in pregnancy and during lactation (II-2B). Clin-
icians should screen all pregnant patients for breast cancer
with thorough breast examination early in pregnancy (III-
B). The clinician is advised to examine the breast in the post-
partum period, if the woman is not breastfeeding. The 
obstetrician is advised to examine the breast at any time in
the postpartum period if the woman presents with breast
symptoms. (III-B).

4. Physicians should be encouraged to use ultrasonography,
mammography, needle aspiration, or breast biopsies to assess
suspicious breast masses in pregnancy and during lactation,
in the same timely fashion as for non-pregnant or non-lac-
tating women (II-2A). Interruption of lactation during inves-
tigation is not necessary, nor is it recommended unless
nuclear studies are entertained (III-B).

5. Once breast cancer is diagnosed, a multidisciplinary approach
should be taken. This includes the obstetrician, surgeons,
medical and radiation oncologists, and breast cancer coun-
sellors (II-2A).

6. In early pregnancy, the patient should be counselled regard-
ing the effect of proposed therapy on the fetus and on over-
all maternal prognosis. Termination of pregnancy should be
discussed, but the patient should be counselled that progno-
sis is not altered by termination of pregnancy. Women should
be advised that premature menopause may result from breast
cancer treatments, especially if chemotherapy is given to
patients who are past the age of 30. (II-2C)

7. Up until now, modified radical mastectomy was the corner-
stone of surgical treatment of breast cancer during pregnan-
cy. Adjuvant chemotherapy should be entertained and, if
required, administered without delay. The patient should be
counselled regarding the effect of chemotherapy on the fetus
and/or the future reproductive potential of the patient 
(II-2B). In the third trimester, the risks and benefits of early
delivery versus continuation of pregnancy, and the effect of
chemotherapy on the fetus, should be addressed (II-2B).
Women undergoing chemotherapy or tamoxifen treatment
should not breastfeed (III-B).

PREGNANCY AFTER BREAST CANCER

Tremendous emphasis has been placed on the physical and psy-
chological rehabilitation of breast cancer patients. It is therefore
natural for premenopausal patients to hope for pregnancy after
breast cancer treatment. All women diagnosed with pre-
menopausal breast cancer should be counselled about their
reproductive potential.

Pregnancy after breast cancer is possible. However, most of
the available evidence regarding its safety, impact on recurrence,
or future prognosis are retrospective, involving small numbers
of patients, carrying numerous biases, and often gathered over
several decades.91,92 The evidence is further compromised, in
that many subsequent pregnancies are not reported.91,92 The
survival of pregnant women subsequent to breast cancer treat-
ment does not appear to be decreased. However, there are seri-
ous limitations in the literature that allow only evidence at
Level II-3 or III.

The reported good prognosis for women who conceive after
treatment of breast cancer93 may be the result of a self-selection
bias for the “healthy mother.” In a study from Finland,93 con-
trols who did not conceive after breast cancer had a 4.8 RR of
death (95% CI 2.2–10.3) compared to those who delivered
after diagnosis of breast cancer. Subsequent pregnancy may also
serve as a stimulus for young women to “get well” again.94 In
small, matched, cohort studies conducted between 1954 and
1986, women who had breast cancer and who subsequently
conceived were compared to a control group of patients who
did not conceive,6,95 with no detrimental effect of subsequent
pregnancy noted.6,95 In a Danish population-based retrospec-
tive cohort study, women who conceived had a non-significant
reduced risk of death (RR 0.55, 95% CI 0.28–1.06).96 A large
series from the Princess Margaret Hospital in Toronto, follow-
ing 136 patients diagnosed over five decades, demonstrated an
overall five-year survival rate of 78%.97

As recurrence tends to be most likely within the first three
years after diagnosis and treatment of breast cancer, women are
advised to postpone subsequent pregnancy to beyond this time
period. However, there is no strong evidence that conception
prior to that time worsens the patient’s prognosis.98,99 Clark and



Chua100 reported a 54% five-year survival rate in women who
waited six months to two years to become pregnant after breast
cancer treatment, compared to 78% for women who waited
two years.

Insufficient data prevent us from confidently advising
our patients about subsequent pregnancy after breast cancer
treatment.6

RECOMMENDATIONS

8. Woman treated for breast cancer and who wish to become
pregnant should be counselled that pregnancy is possible and
does not seem to be associated with a worse prognosis for
their breast cancer (II-3C). However, they should be made
aware that the evidence to support such advice is relatively
poor.

9. Since most breast cancer recurrences appear within two to
three years after initial diagnosis, patients should be advised
to postpone pregnancy for three years (III-C). If a patient has
axillary node involvement, the recommendation to defer
pregnancy should be extended to five years, but this is based
on opinion only (III-C). Prior to attempting pregnancy, a
breast cancer survivor should be referred for a full oncologic
evaluation.

BREASTFEEDING AFTER BREAST CANCER

There is no epidemiological data on the impact of breast-
feeding on the risk of a second breast cancer or the risk of
recurrence in the ipsilateral breast (III-C).

Breast cancer treatment may impair the capability of nurs-
ing.101-103 For instance, the circumaureolar incision often used
for cosmetic purpose at the time of tumour excision may
reduce the quantity of milk for the infant, if several collecting
ducts or lactiferous sinuses have been damaged. Radiation ther-
apy may negatively influence the functional potential of the
treated breast, although our knowledge on this is mainly based
on anecdotal cases.101,102 Lactation is less likely to be possible
in cases of previous centrally located lesions.101 Radiation to
the breast induces perilobar and periductal fibrosis, lobular
atrophy, and stenosis of the galactophoric ducts. The elastici-
ty of the nipple may be impaired, creating difficulty for the
infant to latch and suckle properly. Radiation therapy may also
induce a decrease in the milk production from the treated
breast.103 Tralins reported that only 34% of women who deliv-
ered following radiation therapy for breast cancer demonstrat-
ed an adequate lactogenesis, allowing them to breastfeed their
infant.103 In the advent of a unilateral total mastectomy, or in
the case of compromised milk production from the treated
breast, the woman should be advised that nursing is still pos-
sible from a single breast.

For unfavourable genetic factors, the daughters of moth-
ers treated for breast cancer may carry an increased risk of breast

cancer, but there is no evidence that milk from a mother pre-
viously treated for breast cancer increases the risk of disease for
the child. The oncogenic viral transmission via their milk pro-
duction has been shown in certain mouse strains, but never in
humans.104 Potential carcinogens are retrieved in the human
maternal milk, but there is no known impact or risk factor asso-
ciated for the infant regarding the risk of any cancer.105,106

Case-control studies, looking at the appearance of breast
cancer over a lifetime in the daughter who was breastfed as a
child, showed either an unmodified risk107 or a reduction of
breast cancer risk of between 25 and 35%.104,108,109

The contraindication to breastfeeding from a mother who
was previously treated for breast cancer is unjustified from the
point of view of risks to the child.110 In view of the numerous
advantages provided by breastfeeding, for children as well as for
the mothers themselves, women previously treated for breast
cancer, and who do not show any evidence of residual tumour,
should be encouraged to breastfeed their infants. (III-B)

RECOMMENDATIONS

10. There is no evidence that breastfeeding increases the risk of
breast cancer recurring or of a second breast cancer devel-
oping, nor that it carries any health risk to the child.
Women previously treated for breast cancer who do not
show any evidence of residual tumour should be encour-
aged to breastfeed their children (III-B).

J Obstet Gynaecol Can 2002;24(2):164-71.

REFERENCES

1. Canadian Cancer Statistics 2001,Toronto, Canada, 2001.
2. Hoover HC. Breast cancer during pregnancy and lactation. Surg Clin

North Am 1990;70:1151-63.
3. Gallenberg MM, Lopines CL. Breast cancer and pregnancy. Semin Oncol

1989;65:369-70.
4. Kalache A,Vessey MP, McPherson K. Lactation and breast cancer. Br

Med J 1980;280:223.
5. Donegan WL. Menstrual cycle and breast cancer [Comment]. J Surg

Oncol 2000;74(3):237.
6. Gemignani ML, Petrek JA, Borgen PI. Breast cancer and pregnancy

[Review] [76 refs]. Surg Clin North Am 1999;79(5):1157-69.
7. Woolf SH, Battista RN,Angerson GM, Logan AG, Eel W. Canadian Task

Force on the Periodic Health Exam. Ottawa: Canada Communication
Group; 1994. p. xxxvii.

8. Kelsey J.A review of the epidemiology of human breast cancer. Epidemi-
ol Rev 1979;1:74-109.

9. Willet W, Stampher M, Colditz A, et al. Dietary fat and the risk of breast
cancer. N Engl J Med 1987;316:22-8.

10. Kelsey J, Berkowitz G. Breast cancer epidiomology. Cancer Res
1988;48:5615-23.

11. Lambe M, Hsieh C,Trichopoulos D, Ekbom A, Pavia M,Adami HO.
Transient increase in the risk of breast cancer after giving birth.
N Engl J Med 1994;331(1):5-9.

12. Ramon JM, Escriba JM, Casas I, Benet J, Iglesias C, Gavalda L, et al. Age at
first full term pregnancy, lactation and parity and risk of breast cancer: a
case-control study in Spain. Eur J Epidemiol 1996;12(5);449-53.

JOGC FEBRUARY 20026



JOGC FEBRUARY 20027

13. Alberktsen G, Heuch I, Kvale G.The short term and long term effect of
a pregnancy on breast cancer risk: a prospective study of 802457 
Norwegian women. Br J Cancer 1995;72(2):480-4.

14. Leon DA, Carpenter LM, Broeders MJ, Gunnarskog J, Murphy MF. Breast
cancer in Swedish women before age 50: evidence of a dual effect of
completed pregnancy. Cancer Causes Control 1995;6(4):283-91.

15. Lambe M, Hsieh C,Tsaih S, Ekbom A,Adami HO,Trichopoulos D. Mater-
nal risk of breast cancer following multiple births: a nation-wide study
in Sweden. Cancer Causes Control 1996;7(5):533-8.

16. Alberktsen G, Heuch I, Kvale G. Multiple births, sex of children and sub-
sequent breast cancer risk for the mothers: a prospective study in Nor-
way. Int J Cancer 1995;60(3):341-4.

17. Cummings P,Weiss NS, McKnight B, Stanford JL. Estimating the risk 
of breast cancer in relation to the interval since last term pregnancy.
Epidemiology 1997;8(5):488-94.

18. Cummings P, Stanford JL, Daling JR,Weiss NS, McKnight B. Risk of
breast cancer in relation to the interval since last full term pregnancy.
Br Med J 1994;308(6945):1672-4.

19. Dietz AT, Newcomb PA, Storer BE, Longnecker MP, Mittendorf R. Multi-
ple births and risk of breast cancer. Int J Cancer 1995;62(2):162-4.

20. Newcomb PA, Storer BE, Longnecker MP, Mittendorf R, Greenberg ER,
Willett WC. Pregnancy termination in relation to risk of breast cancer.
J Am Med Assoc 1996;275(4):283-7.

21. Innocenti Declaration: On the Protection, Promotion and Support of
Breastfeeding. 1 August, 1990, Florence, Italy.WHO/UNICEF policymak-
er’s meeting on Breastfeeding in the 1990s: A Global Initiative.

22. American Academy of Pediatrics,Work Group on Breastfeeding. Breast-
feeding and the use of human milk. Pediatrics 1997;100(6):1035-8.

23. Canadian Paediatric Society, Dietitians of Canada and Health Canada.
Nutrition for Healthy Term Infants. (1998). Minister of Public Works and
Government Services Canada, Ottawa.

24. Egan KM, Stampfer MJ, Rosner BA, et al. Risk factors for breast cancer
in women with a breast cancer family history. Cancer Epidemiol
Biomarkers Prev 1998;7:359-64.

25. Enger SM, Ross RK, Paganini-Hill A, Bernstein L. Breastfeeding experi-
ence and breast cancer risk among postmenopausal women. Cancer
Epidemiol Biomarkers Prev 1998;7(5):365-9.

26. McCredie M, Paul C, Skegg DC,Williams S. Reproductive factors and
breast cancer in New Zealand. Int J Cancer 1998;76(2):182-8.

27. Lopez-Carrillo L, Bravo-Alvarad J, Poblano-Verastegui O, Ortega
Altamirano D. Reproductive determinants of breast cancer in 
Mexican women.Ann N Y Acad Sci 1997;837:537-50.

28. Enger SM, Ross RK, Henderson B, Bernstein L. Breastfeeding history,
pregnancy experience and risk of breast cancer. Br J Cancer
1997;76(1):118-23.

29. Romieu I,Hernandez-Avila M,Lazcano E, Lopez L,Romero-Jaine R.
Breast cancer and lactation history in Mexican women.Am J Epidemiol
1996;143(6);543-52.

30. Katsouyanni K, Lipworth L,Trichopoulos A, Samoli E, Stuver S,
Trichopoulos D. A case-control study of lactation and cancer of the
breast. Br J Cancer 1996;73(6):814-8.

31. Brinton L, Potischman NA, Swanson CA, Schoenberg JB, Coates RJ,
Gammon MD, et al. Breastfeeding and breast cancer risk.
Cancer Causes Control 1995;6(3):199-208.

32. Newcomb PA, Storer BE, Longnecker MP, Mittendorf R, Greenberg ER,
Clapp RW, et al. Lactation and a reduced risk of premenopausal breast
cancer. N Eng J Med 1994;330(2):81-7.

33. Chilvers CED, and the UK National Case-control Study Group. Breast-
feeding and risk of breast cancer in young women. Br Med J
1993;307:17-20.

34. Yoo K,Tajima K, Kuroishi T, et al. Independent protective effect of lacta-
tion against breast cancer: a case control study in Japan.Am J Epidemiol
1992;135(7):726-33.

35. Siskind V, Shofield F, Rice D, et al. Breast cancer and breastfeeding:
results from an Australian case-control study.Am J Epidemiol
1989;130:229-39.

36. Layde PM,Webster LA, Baughman AL, et al.The independent
associations of parity, age at first full term pregnancy and duration of
breastfeeding with the risk of breast cancer. J Clin Epidemiol
1989;42(10):963-73.

37. Yuan JM,Yu MC, Ros RK, et al. Risk cancer for breast cancer in 
Chinese women in Shanghai. Cancer Res 1988;48:1949-53.

38. Tao SC,Yu MC, Ross RK, Xiu KW. Risk factors for breast cancer in Chi-
nese women of Beijing. Int J Cancer 1988;42:495-8.

39. Kvåle G, Heuch I. Lactation and cancer risk: is there a relation specific
to breast cancer? J Epidemiol Community Health 1987;42:30-7.

40. McTiernan A,Thomas DB. Evidence for a protective effect of lactation
on risk of breast cancer in young women: results from a case-control
study.Am J Epidemiol 1986;124:353-8.

41. Stuver SO, Hsieh CC, Bertone E,Trichopoulos D. The association
between lactation and breast cancer in an international case-control
study: a re-analysis by menopausal status. Int J Cancer 1997;71:166-9.

42. Negri E, Braga C, La Vecchia C, Levi F,Talamini R, Franceschi S. Lactation
and the risk of breast cancer in an Italian population. Int J Cancer
1996;67:161-4.

43. Yang PS,Yang TL, Liu CL,Wu CW, Shen CY.A case-control study of
breast cancer in Taiwan — a low-incidence area.Br J Cancer 1997;75:752-6.

44. Michels KB,Willet WC, Rosner BA, et al. Prospective assessment of
breast-feeding and breast cancer incidence among 89,887 women.
Lancet 1996;347(8999):431-6.

45. London SJ, Colditz GA, Stampfer MJ, et al. Lactation and risk of breast
cancer in a cohort of US women.Am J Epidemiol 1990;132:17-26.

46. Adami H, Bergstrom R, Lund E, et al.Absence of association between
reproductive variables and the risk of breast cancer in young women in
Sweden and Norway. Br J Cancer 1990;62:122-6.

47. Freudenheim JL,Marshall JR,Vena JE,Moysich KB,Muti P, Laughlin R, et al.
Lactation history and breast cancer risk.Am J Epidemiol
1997;146(11):932-8.

48. Marcus PM, Baird DD, Millikan RC, Moorman PG, Qaqish B, Newman B.
Adolescent reproductive events and subsequent breast cancer risk.Am
J Public Health 1999;89:1244-7.

49. Newcomb PA, Egan KM,Titus-Ernstoff L,Trentham-Dietz A, Greenberg
ER, Baron JA, et al. Lactation in relation to postmenopausal breast can-
cer.Am J Epidemiol 1999;150:174-82.

50. Furberg H, Newman B, Moorman P, Millikan R. Lactation and breast
cancer risk. Int J Epidemiol 1999;28:396-402.

51. Tovar-Guzmán V, Hernandez-Girón C, Lazcano-Ponce E, Romieu I,
Hernández Avila M. Breast cancer in Mexican women: an epidemiologi-
cal study with cervical cancer control. Saúde Pública 2000; 34:113-9.

52. Mc Neilly AS,Tay CC, Glassier A. Physiological mechanism underlying
lactational amenorrhea.Ann N Y Acad Sci 1994;709:145.

53. Ing R, Ho JHC, Petrakis NL. Unilateral breastfeeding and breast cancer.
Lancet 1977;2:124-7.

54. Kennedy KI. Effects of breastfeeding on women’s health. Int J Gynecol
Obstet 1994;47 Suppl:S11-S21.

55. Harris JR, Lippman ME,Veronesi U,Willett W. Medical progress: breast
cancer. N Engl J Med 1992;327:319-28.

56. Moysich KB,Ambrosone CB,Vena JE, Shields PG, et al. Environmental
organochlorine exposure and postmenopausal breast cancer risk.
Cancer Epidemiol Biomarkers Prev 1998;7(3):181-8.

57. Schecter A, Ryan JJ, Papke O. Decrease in levels and body burden of
dioxins, dibenzofurans, PCBS, DDE, and HCB in blood and milk in a
mother nursing twins over a thirty-eight month period. Chemosphere
1998;37(9-12):1807-16.

58. Dewailly E,Ayotte P, Brisson J. Protective effect of breastfeeding on
breast cancer and body burden of carcinogenic organochlorines. J Natl
Cancer Inst 1994;86:803.

59. Anderson BO, Petrek JA, Byrd DR, Senie RT, Borgen PI. Pregnancy
influences breast cancer stage at diagnosis in women 30 years of age
and younger.Ann Surg Oncol 1996;3(2):204-11.

60. Petrek, J.A. Breast cancer during pregnancy. Cancer 1994;74(1
Suppl):518-27.

61. Chang YT, Loong CC,Wang HC, Jwo SC, Lui WY. Breast cancer and
pregnancy. Chung Hua I Hsueh Tsa Chih Taipei 1994; 54(4):223-9.



62. Shivvers SA, Miller DS. Pre-invasive and invasive breast and cervical can-
cer prior to or during pregnancy. Clin Perinatol 1997; 24(2):369-89.

63. Lethaby AE, O’Neill MA, Mason BH, Holdaway IM, Harvey VJ. Overall
survival from breast cancer in women pregnant or lactating at or after
diagnosis.Auck Breast Cancer Study Group. Int J Cancer 1996;
67(6):751-5.

64. Petok ES. Breast cancer and breastfeeding: five cases. J Hum Lact
1995;11:205-9.

65. Makanjuola D.A clinico-radiological correlation of breast diseases dur-
ing lactation and the significance of unilateral failure of lactation.West
Afr J Med 1998 Oct-Dec;17(4):217-23.

66. Saber A.The milk rejection sign: a natural tumor marker.Am Surg
1996;62:998-9.

67. Hadary A, Zidan J, Oren M.The milk rejection sign and earlier detection
of breast cancer. Harefuah 1995;128:680-1.

68. Bonnier P, Romain S, Dilhuydy JM, Bonichon F, Julien JP, Charpin C, et al.
Influence of pregnancy on the outcome of breast cancer: a case-control
study. Societe Francaise de Senologie et de Pathologie Mammaire
Study Group. Int J Cancer 1997; 72(5):720-7.

69. Goldsmith HS. Milk rejection sign of breast cancer.Am J Surg
1974;127:280-1.

70. Sorosky JI, Scott-Conner CE. Breast disease complicating pregnancy.
Obstet Gynecol Clin North Am 1998; 25(2):353-63.

71. Samuels TH, Liu FF,Yaffee M, Haider M. Gestational breast cancer. Can
Assoc Radiol J 1998; 49(3):172-80.

72. Liberman L, Giess CS, Dershaw DD, Deutch BM, Petrek JA. Imaging of
pregnancy associated breast cancer. Radiology 1994; 191(1):245-8.

73. Swinford AE,Adler DD, Garver KA. Mammographic appearance of the
breasts during pregnancy and lactation: false assumptions.Acad Radiol
1998;5(7):467-72.

74. Collins JC, Liao S,Wile AG. Surgical management of breast masses in
pregnant women. J Reprod Med 1995; 40(11):785-8.

75. Mitre BK, Kanbour AI, Mauser N. Fine needle aspiration biopsy of
breast carcinoma in pregnancy and lactation. Acta Cytol
1997;41(4):1121-30.

76. Gupta RK, McHutchison AG, Dowle CS, Simpson JS. Fine-needle aspira-
tion cytodiagnosis of breast masses in pregnant and lactating women
and its impact on management. Diagn Cytopathol 1993;9(2):156-9.

77. Hornstein E, Skornick Y, Rozin R.The management of breast carcinoma
in pregnancy and lactation. J Surg Oncol 1982;21:179-82.

78. American Academy of Pediatrics, Committee on Drugs.The transfer of
drugs and other chemicals into human milk. Pediatrics 1994;93:137-5.

79. Riordan J,Auerbach KG. Isotope use in breastfeeding mothers, Chap
17. In: Breastfeeding and Human lactation. 2nd ed. Jones and Bartlett
Publishers, Sudbury MA. 1999.

80. Coackley AJ, Mountford PJ. Nuclear medicine and nursing mother. Br
Med J 1985;291:159-60.

81. Amato D, Niblett JS. Neutropenia from cyclophosphamide in breast
milk. Med J Aust 1977;1:383-4.

82. Johns DG, Rutherford L, Leighton PC. Secretion of methotrexate into
human milk.Am J Obstet Gynecol 1972;112:978-80.

83. Masala A, Delitala G, Lo Dico G, Stoppelli I,Alagna S, Devilla L. Inhi-
bition of lactation and inhibition of prolactin release after mechanical
breast stimulation in puerperal women given tamoxifen or placebo.
Br J Obstet Gynecol 1978;85:134-7.

84. Shaaban MM. Suppression of lactation by an antiestrogen, tamoxifen.
Eur J Obstet Gynecol Reprod Biol 1975;4:167-9.

85. Marchant DJ. Breast cancer in pregnancy. Clin Obstet Gynecol 1994;
37(4):993-7.

86. Petrek JA. Breast cancer and pregnancy. J Natl Cancer Inst Monogr
1994;16:113-21.

87. Antypas C, Sandilos P, Kouvaris J, Balafouta E, Karinov E, Kollaros N,
et al. Fetal dose evaluation during breast cancer radiotherapy. Int J
Radiat Oncol Biol Phys 1998;40(4):995-9.

88. Espie M, Curvier C.Treating breast cancer during pregnancy.What can
be taken safely? Drug Saf 1998;18(2):135-42.

89. Ezzat A, Raja MA, Berry J, Zwaan FE, Jamshed A, Rhydderch D, et al.
Impact of pregnancy on non-metastatic breast cancer: a case-control
study. Clin Oncol R Coll Radiol 1996;8(6):367-70.

90. Myers SE, Schilsky RJ. Prospects for fertility after cancer chemotherapy.
Sem Oncol 1992; 19:597-604.

91. Petrek JA. Pregnancy safety after breast cancer. Cancer 1994;
74(1 Suppl):528-31.

92. Surbone A, Petrek JA. Childbearing issues in breast carcinoma survivors.
Cancer 1997;79(7):1271-8.

93. Sankila R, Heinavaara S, Hakulinen T. Survival of breast cancer patients
after subsequent term pregnancy: a healthy mother effect.Am J Obstet
Gynecol 1994; 170(3):818-23.

94. Dow KH. Having children after breast cancer. Cancer Pract 1994;
2(6):407-13.

95. Dow KH, Harris JR, Roy C. Pregnancy after breast conserving surgery
and radiation therapy for breast cancer. J Natl Cancer Inst Monogr
1994; 16:131-7.

96. Kroman N, Jensen MB, Melbye M,Wohlfahrt J, Mouridsen HT. Should
women be advised against pregnancy after breast cancer treatment?
Lancet 1997; 350(9074):319-22.

97. Clark RM, Reid J. Carcinoma of the breast in pregnancy and lactation.
Int J Rad Oncol Biol Phys 1978;4(7-8):693-8.

98. Harvey JC, Rosen PP,Ashikari R, Robbins GF, Kinne DW.The effect of
pregnancy on the prognosis of carcinoma of the breast following radical
mastectomy. Surg Gynecol Obstet 1981;153(5):723-5.

99. Mignot L, Morvan F, Berdah J, Querleu D, Laurent JC,Verhaeghe M, et al.
Pregnancy after treated breast cancer. Results of a case-control study
[French]. Presse Medicale. 1986;15(39):1961-4.

100. Clark RM, Chua T. Breast cancer and pregnancy: the ultimate challenge.
Clin Oncol 1989;1(1):11-180.

101. Higgins S, Haffty BG. Pregnancy and lactation after breast-conservative
therapy for early stage breast cancer. Cancer 1994;73:2175-80.

102. David FC. Lactation following primary radiation therapy for carcinoma
of the breast. Int J Radiat Oncol Biol Phys 1985;11:1425.

103. Tralins AH. Lactation after conservative breast surgery combined with
radiation therapy.Am J Clin Oncol 1995;18:40-3.

104. Titus-Ernstoff L, Egan KM,Newcomb PA,et al. Exposure to breast milk in
infancy and adult breast cancer risk. J Natl Cancer Inst 1998;90:921-4.

105.American Academy of Pediatrics,Committee on Environmental Health.
PCBs in breast milk (RE9420): Policy statement. Pediatrics 1994;94:122-3.

106. Somogyi A, Beck H. Nurturing and breast-feeding: exposure to chemi-
cals in breast milk. Environ Health Perspect 1993;101 Suppl 2:45-52.

107. Ekbom A, Hsieh CC,Trichopoulos D,Yen YY, Petridou E,Adami HO.
Breast-feeding and breast cancer in the offspring. Br J Cancer
1993;67:842-5.

108. Freudenheim J, et al. Exposure to breast milk in infancy and the risk of
breast cancer. Epidemiology 1994;5:324-31.

109. Weiss HA, Potischman NA, Brinton LA, Brogan D, Coates RJ, Gammon
MD, et al. Prenatal and perinatal risk factors for breast cancer in young
women.Epidemiology1997;8(2):181-7.

110. Lawrence RA. Breastfeeding: a guide for the medical profession. 4th ed.
Mosby-Year Books; 1994. p.205.

JOGC FEBRUARY 20028


