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 Summary 

Background A diagnosis of breast cancer is a life-changing event for any woman. For 

young women and their families it can be devastating. Women aged less than 45 years 

make up 20% of new cases of breast cancer diagnosed annually in Australia. With the 

trend for women to delay pregnancy, young women diagnosed with breast cancer may 

want at least the option to become pregnant after diagnosis and treatment but little is 

known about how pregnancy affects breast cancer or how breast cancer affects 

pregnancy.  

Aims The aims of this thesis were to investigate how concurrent and subsequent 

pregnancy affects the development and outcomes of breast cancer and how breast 

cancer affects a concurrent or subsequent pregnancy. This study describes two groups of 

women identified from the entire Western Australian population less than 45 years of 

age when diagnosed with: 

1. Gestational breast cancer, defined as breast cancer diagnosed while a woman is 

pregnant or in the first twelve months after completion of a pregnancy; and   

2. Breast cancer who subsequently conceive.  

This study focused on three main areas; patterns of care and outcomes for women 

diagnosed with gestational breast cancer and those women diagnosed with breast cancer 

who subsequently conceived; the imaging and pathological characteristics of gestational 

breast cancer; and lastly the psychosocial issues associated with gestational breast 

cancer. Comparisons were made where possible between women diagnosed with breast 

cancer who had a concurrent or subsequent pregnancy and other similar aged women 

diagnosed with breast cancer in Western Australia. 



 

 8 

Key results  

• Young age and delays in the diagnosis of gestational breast cancer that appear to 

be due to the pregnancy or lactation masking breast symptoms continue to give 

worse outcomes for these women.  

• In a cohort study of women diagnosed with breast cancer when aged less than 45 

years of age women diagnosed with gestational breast cancer when postpartum 

were 48% more likely to die than women diagnosed with non – gestational breast 

cancer while women diagnosed with gestational breast cancer when pregnant were 

only 3% more likely to die than similar aged women diagnosed with non-

gestational breast cancer. This result was statistically significant. 

• In an age and staged matched case control study lymph node negativity did not 

purvey a survival advantage for women diagnosed with gestational breast cancer 

as it did for the non- gestational breast cancer controls. 

• Women diagnosed with breast cancer who have good prognosis tumours need not 

necessarily wait two years to become pregnant. 

• In an age matched case control study women diagnosed with gestational breast 

cancer were more likely to have extensive insitu carcinoma, higher mitotic rates 

and tumours with medullary like features than their age matched controls.  

• In a Cox’s proportional hazards regression model which included pathological 

characteristics, there was no significant difference in survival for women 

diagnosed with gestational breast cancer were compared to women diagnosed with 

non-gestational breast cancers.  

• The psychosocial issues for women diagnosed with gestational breast cancer are 

similar to other young women diagnosed with breast cancer but the effect on the 
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lives of women dealing with pregnancy and breast cancer simultaneously was 

much greater,  

The issues of breast cancer and pregnancy are complex at both a physical and 

psychological level. Much more research is needed to understand the mechanisms of 

how pregnancy affects breast cancer and its spread. Women who are pregnant when 

diagnosed with breast cancer or who consider pregnancy after their diagnosis need 

unbiased support from those around them. Survival is important but other survivorship 

issues may be just as important.  To translate these findings into clinical practice and 

offer directions for future research eleven recommendations are proposed.   
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 Recommendations 

Recommendation 1 GPs/Primary Care Clinicians/Obstetricians/Midwives should be 

aware that breast symptoms during pregnancy and lactation are not always due to 

pregnancy or lactation. The breast symptom should be assessed immediately using the 

local guidelines and triple assessment method. 

Recommendation 2 When the triple assessment method is used ultrasound of both 

breasts should be undertaken. If necessary, bilateral mammogram can be performed 

without detriment to the foetus. 

Recommendation 3 Longitudinal studies are needed to identify any potential short or 

long-term health effects on the offspring of women who are pregnant at diagnosis or 

conceive after breast cancer treatment.  

Recommendation 4 Detailed cohort studies of young women diagnosed with breast 

cancer are needed to investigate how pregnancy is related to breast carcinoma biology 

and host response to the disease.  These studies should review immunological markers 

and use modern techniques which may include for example immunohistochemistry, 

gene expression profiling and proteonomics.  

Recommendation 5 To better understand the cumulative effects of pregnancy and 

lactation on gestational breast cancer outcome future studies need to examine the length 

of time a woman is pregnant and lactating immediately prior to her diagnosis; and if this 

is related to tumour characteristics. 

Recommendation 6 Issues surrounding breast cancer treatments, outcomes, 

contraception and fertility should be openly discussed at the time of breast cancer 

treatment so that informed choices can be made and unbiased counselling can be given 

to support women in their choices. 
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Recommendation 7 There is a need to better determine the fertility rate of women after 

they have been diagnosed with breast cancer. A study should be undertaken to 

determine the number of young women diagnosed with breast cancer who have a 

mechanical sterilization before or in the first twelve months following their diagnosis. 

Recommendation 8 Two studies should be undertaken:  

1. To determine the number of young women diagnosed with breast cancer referred for 

specialist fertility consultation prior to the commencement of adjuvant systemic therapy 

and assess the reasons for non-referral. 

2. To determine the number of young women diagnosed with breast cancer who 

undergo fertility treatment and to assess the nature and outcome of these treatments. The 

results should be used in conjunction with the views of young women diagnosed with 

breast cancer to develop best practice guidelines for a Rapid Access Fertility Service 

and assess what is necessary to provide the appropriate fertility advice for these women.   

Recommendation 9 Practical support services should be developed to assist young 

families who undergo difficulties whilst a parent is undergoing treatment for cancer. 

Recommendation 10 A psychosocial study should be undertaken to better understand 

the psychosocial needs of the partners of young women diagnosed with breast cancer. 

Recommendation 11A network support system should be developed for young women 

who are diagnosed with breast cancer where they can: 

1. Access information relating to breast cancer including fertility, contraceptive and 

pregnancy advice which is relevant to their needs and the services available to them. 

2. Link with women who have had similar experiences locally, nationally and/or 

internationally. 
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1.1 Introduction 

A diagnosis of breast cancer is a life-changing event for any woman. For young women 

and their families it can be devastating. Australian women aged less than 45 years make 

up approximately 20% of new cases of breast cancer diagnosed annually. This 

proportion has remained steady since 1992 with approximately 1500 young women 

diagnosed annually in Australia.1 

Breast cancer is a well-researched area and it is recognised that breast cancer in young 

women has distinct physical and psychological outcomes compared to breast cancer in 

older women.2 For many young women diagnosed with breast cancer, there will be 

concerns regarding contraception and future fertility. With the trend for women to delay 

pregnancy, young women diagnosed with breast cancer may want at least the option to 

become pregnant after diagnosis and treatment.3 Little, however, is known about how 

pregnancy affects breast cancer or how breast cancer affects pregnancy.  

Two ways in which breast cancer and pregnancy can interact are when: 

1. Pregnancy is concurrent with breast cancer diagnosis. This is known as gestational 

breast cancer (GBC) or pregnancy associated breast cancer. The definition of GBC 

commonly includes women diagnosed with breast cancer up to one year after the 

completion of a pregnancy (full term, miscarriage or termination).4 Breast cancer 

diagnosed during pregnancy has complex issues as the life of both the mother and 

foetus must be considered. 

 2. Pregnancy occurs subsequent to breast cancer diagnosis. Very few young women 

diagnosed with breast cancer subsequently conceive. It is unknown whether this is 

because young breast cancer survivors do not want to conceive, they are scared of the 

effect a subsequent pregnancy could have on their breast cancer, or because their breast 

cancer treatment leaves them infertile. 
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Women diagnosed with GBC and breast cancer survivors who subsequently conceive 

will think seriously about whether to terminate or continue the pregnancy. Pregnancy is 

normally a time when the health of the unborn child is of utmost importance to the 

mother. The dilemma of having to make choices that may influence the survival of the 

woman and/or the health and survival of the foetus or child will be stressful and 

traumatic for the woman, her family and the health professionals involved. Information 

provided to women diagnosed with GBC and breast cancer survivors who subsequently 

conceive is generally ad hoc as research is sparse. The plight of these women, therefore, 

needs further physiological and psychological evaluation.  

The benefits of evidence gathered from research on women diagnosed with breast 

cancer while pregnant or those survivors who subsequently conceive will be two-fold. 

Firstly, it will enable women to make informed choices about their breast cancer and 

pregnancy management. Secondly, it will give evidence-based guidance to health 

professionals on the best possible care for each individual.    

1.2 Aims 

The aims of this thesis were to investigate how concurrent and subsequent pregnancy 

affects the development and outcomes of breast cancer and how breast cancer affects a 

concurrent or subsequent pregnancy. The study describes women less than 45 years of 

age when diagnosed with GBC and women less than 45 years of age when diagnosed 

with breast cancer who subsequently conceive, in the West Australian (WA) population. 

The information collected will be used to better care for future young women diagnosed 

with breast cancer and their families. This study focused on three main areas: firstly 

patterns of care and outcomes for women diagnosed with GBC and those women 

diagnosed with breast cancer who subsequently conceived; secondly diagnostic 
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characteristics of GBC; and lastly the psychosocial issues of GBC. Specific objectives 

for each area of interest were developed to address the thesis aims: 

Chapter 3. Patterns of care and outcomes - Gestational breast cancer 

• To identify young women diagnosed with GBC in WA between 1 January 1982 

and 31 December 2003.  

• To assess the patterns of care, treatment outcomes and pregnancy outcomes for 

these young women. 

• To assess the effect of breast cancer management and pregnancy status had on 

the survival of young women diagnosed with GBC. 

• To determine whether women diagnosed with GBC had poorer survival than 

other young women diagnosed with breast cancer.  

Chapter 4. Patterns of care and outcomes - Pregnancy after breast cancer  

• To identify young women diagnosed with breast cancer who subsequently 

conceived in WA between 1 January 1982 and 31 December 2003.  

• To assess the patterns of care, treatment outcomes and pregnancy outcomes for 

these young women. 

• To determine whether women diagnosed with breast cancer who subsequently 

conceive have better survival than other young women diagnosed with breast 

cancer.  

• To assess the effect of time to pregnancy on the survival of young women 

diagnosed with breast cancer who subsequently conceived. 

Chapters 5 & 6. Diagnostic characteristics of gestational breast cancer  

• To describe and assess the effectiveness of breast imaging in the diagnosis of 

GBC. 
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• To describe and assess the pathological characteristics of GBC and their 

relationship to survival outcomes. 

Chapter 7. Psychosocial issues for women diagnosed with gestational breast cancer 

• To describe the psychosocial issues that affect young women diagnosed with 

GBC. 

1.3 Thesis Format 

This thesis is divided into the following chapters: 

Chapter 2. General background – Data Linkage, Breast cancer, Pregnancy Describes 

the process of data linkage which was used to identify cases for this thesis, and will 

provide a general overview of breast cancer and pregnancy. 

Chapter 3. Patterns of care and outcomes – Gestational breast cancer Describes what 

has previously been reported about GBC, the methods used to identify and report on 

cases of GBC in this thesis, the results of the patterns of care, outcomes and survival 

identified for these women and a discussion of the important results.   

Chapter 4. Patterns of care and outcomes – Pregnancy after breast cancer Describes 

what had previously been reported about women who become pregnant after they have 

been diagnosed with breast cancer, the methods used to identify and report on these 

cases for this thesis, the results of the patterns of care, outcomes and survival for these 

women and a discussion of the important results.   

Chapter 5. Diagnostic characteristics of gestational breast cancer – Imaging Describes 

what had previously been reported about imaging of the pregnant and lactating breast, 

the methods used in this thesis to review the imaging of women who were pregnant or 

lactating at the time of their breast cancer diagnosis, the results and a discussion on the 

findings. 
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Chapter 6. Diagnostic characteristics of gestational breast cancer – Pathology 

Describes what had previously been reported about the pathology of GBC, the methods 

used in this thesis to identify and report on identified differences between GBC tumours 

and breast cancer tumours diagnosed in other young women, the results and discussion 

on the findings. 

Chapter 7. Psychosocial issues – Gestational breast cancer Describes what had 

previously been reported about the psychosocial issues for women diagnosed with 

GBC, the methods used in this thesis to identify the psychosocial differences between 

women diagnosed with GBC and other groups of young women diagnosed with breast 

cancer, the results and discussion of the findings. 

Chapter 8. General discussion and conclusions Many of the findings described in 

Chapters 2-7 overlap. This chapter will bring together the findings of the study chapters 

to provide overall recommendations for the care of young women diagnosed with GBC 

and those women who become pregnant after a diagnosis of breast cancer. It will also 

provide avenues for further research into the needs of young women diagnosed with 

breast cancer. 





 

         

Chapter 2.  General background – Data Linkage, Breast cancer, 

Pregnancy  
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2.1 The use of data linkage systems in health research 

Background  

Data linkage systems bring together records from different sources but which relate to 

the same entity. The entity is generally one person but can be members of one family or 

even a place or event.5 The notion to link data was mooted as early as 1946 by Dunn.6 

His idea was to record an individual’s important life events e.g. birth, marriage, death, 

schooling, and health issues, to provide a longitudinal picture of each person’s life – a 

“Book of Life”.  

Linked data was originally used for administrative purposes in such fields as taxation 

and criminal investigation.5 In health research it was initially used on an ad-hoc basis to 

link records for public health surveillance and studies of utilisation of health care.7 The 

first structured health linkage system was devised by Acheson in 1961.8 This system 

linked UK National Health Service datasets and became known as the Oxford Record 

Linkage System. Data collection for the Oxford Record Linkage System ceased in 1999 

but it remains a rich epidemiological resource with data on five million Oxford residents 

from 1963 to 1999.9  

There have until recently been a limited number of comprehensive linked health data 

systems worldwide.10-13 (Figure 1) The Data Linkage System in Western Australia 

(WA) was established in 1995 is one of these. 5 13 With advances in computer 

technology and increased storage capacity, large scale data linkage systems are 

becoming more practicable and cost effective. Two new linkage systems have been 

established in Australasia since 2000, the New Zealand Census-Mortality Study 

(NZCMS) established in 2005 is a record linkage study of census and mortality 

records14 and the Centre for Health Record Linkage (CHeReL) established in 2006 to 

create and maintain a record linkage system in New South Wales (NSW) and the 
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Australian Capital Territory (ACT).15 The Department of Health in South Australia 

began the process to establish a data linkage system in 2006.16  

How does data linkage work?  

To link data from multiple data sets it is necessary that each set has a common 

identifier. This enables data on each ‘entity’ from the sets to be matched.17-20 The ideal 

technique to link data would be that every person be given a unique identification 

number at birth that was accurately recorded each time it was used. Every Australian 

does have a unique identify but currently it is not allowed to be used for research 

purposes. Unfortunately, even when unique identifiers are available they are sometimes 

incorrectly recorded or transcribed. Many datasets do not have a common identifier; 

particularly if the data comes from different jurisdictions. 

There are two main data linking strategies, fuzzy matching and probabilistic matching. 

Fuzzy matching relies on a set of partial identifiers (e.g. name, sex, date of birth, 

address) to link data which are almost the same. This system successfully matches in 

85-90% of cases. Probabilistic matching uses judgement rules to establish the 

probability that different individuals have the same identifiers. The probabilities are 

then aggregated and records matched (linked) when a threshold probability is reached. 

Probability matching is 95-99% successful in linking true matches and is the most 

accurate matching technique.19   
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Figure 1: Data Linkage systems in use around the world 
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Strengths and weaknesses 

Data linkage has been demonstrated to be a useful resource in outcomes based research 

and generally does not require or warrant patient consent.21 22
  Its main strengths are: it 

can effectively measure interventions in actual clinical practice; it avoids non-

representative samples5
 which can occur in traditional case-control and cohort studies, 

and randomised controlled trials; it minimises loss to follow-up in stable populations; 

and is cost-effective when compared to other types of clinical research. Other 

advantages of data linkage are that large sample sizes are available for common events, 

all cases can be identified when rare events are involved, marginal effects of shifts in 

policy or practice can be measured, and it enables long-term follow-up of interventions.  

Linked health data are not primarily collected for research purposes, therefore, privacy 

and confidentiality issues need to be addressed.  The experience in WA is that linked 

data can conserve patient privacy by reducing the amount of named data released to 

researchers.23 There are formal policies and protocols that govern the security of the 

data and must be adhered to by any researcher receiving data.24 Some epidemiological 

studies analyse the linked data without needing to identify in anyway an individual, but 

other studies need named data to validate or obtain additional data not available within 

the linked administrative datasets.23  For example, for this study we initially analysed a 

de-identified linked dataset to identify women who had a possible pregnancy related 

admission to hospital twelve months before or anytime after their diagnosis of breast 

cancer. To validate cases and confirm whether women received radiotherapy or 

hormone therapy the linked data key numbers (root number) of potential cases were 

used to release named data to us for women who fell within our selection criteria. 

(Further detail in Chapter 3.2 Methods) 

Linked datasets that encompass information about an entire population allow 

population-based studies to be carried out at less cost than traditional population 
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studies.13 22 25 Non-participation bias does not generally pose a problem as linked 

datasets are predominantly produced from administrative data so all people who have an 

intervention or disease are recorded. As the data comes from a whole population 

selection bias is minimal and the true effect of an intervention or change in care can be 

measured. 

Data collected for administrative purposes can be linked on an ad hoc basis but there is 

a cost involved each time data is linked for a study. When a structured linkage system is 

in place there is a one off cost when a new event is matched to an individual and a cost 

for data maintenance, but overall there is a cost advantage of re-linking individuals for 

separate studies. Linking administrative data in this way also ‘value adds’ to the data. 22 

The linkage process itself benefits the administrative data by identifying record 

duplication and errors in recording.  

Randomised controlled trials are seen as the gold standard methodology for measuring 

the effects of a new intervention. Randomised controlled trials are normally undertaken 

on ‘highly’ selected study populations, under ideal conditions and carried out in tertiary 

hospitals or centres of excellence. The efficacy of the intervention studied, therefore, 

reflects the best result achieved under optimal conditions and may not be reproducible 

in the “real world” where the patient population is heterogeneous.26 There are also 

situations where randomised controlled trials are not possible, are inappropriate or 

unethical.27 Research that uses linked data is by nature observational and can 

complement randomised controlled trials in two ways. One, by demonstrating what 

happens when the intervention is applied in real clinical practice and two; ‘plug the 

gaps’ in research. For example, in this study it would have been inappropriate and 

unethical to randomise women to becoming pregnant or not. 

There are limitations to linked data outcomes research. The results can be affected by 

confounding or effect modification due to co-morbidity, socio-demographic factors; 
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data may be incomplete or of poor quality; and the relevant clinical data may be absent 

or unavailable. These limitations can be addressed in the study design with the 

application of proper scientific and statistical methods.  

The assumption could be made that outcomes research removes clinicians from the 

analytical process and that clinical information derived from outcomes research will be 

applied without the participation of clinicians.28 The true value of outcomes research 

can only be realised when clinicians, health service managers and population health 

researchers actively collaborate to assess and adapt the provision of health care to a 

community. This model underpins the WA Safety and Quality of Surgical Care Project 

which has contributed to improving clinical practice in many areas of surgery.26 29  

Neither data linkage studies nor randomised control trials can answer every outcomes 

research question. The most appropriate and practical methodology should be selected 

to answer the question raised. Outcome studies undertaken using linked data should be 

seen as complementary to the randomised controlled trial and vice versa.   

Western Australian Data Linkage System  

The use of data linkage in WA was first proposed in 1970 by Hobbs. This was based on 

his first hand experience of the Oxford Linkage System, UK.25 Construction of the 

WADLS commenced in 1995 with infrastructure funding from the Lotteries 

Commission of WA. Since its inception the WADLS has undergone substantial growth 

and change and today brings together around 30 million patient records from the WA 

population.   

The state of Western Australia comprises the western third of Australia. In spite of its 

size (2.5 million square kilometres) WA is sparsely populated. At the 2006 Australian 

census, 1.45 million (72.5%) of the two million WA population lived in its state capital, 

Perth30 with most others living in coastal communities. This population cluster means 
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the majority of WA’s infrastructure, including tertiary health services, is based in Perth. 

WA encounters little net emigration.31 Its comparative geographical isolation also 

means very few patients are treated outside of the state.  These geographic points make 

WA an ideal location to undertake studies on entire populations. The WA population is 

similar geographically to the wider Australian population and research results can be 

extrapolated to the entire country.5 

The WADLS is run by Data Linkage WA and is located within the Department of 

Health, Perth, and is administered by the Health Information Linkage Branch. The 

WADLS includes seven core data sets: birth registry, death registry, electoral roll, 

hospital mortality database (inpatient registrations), cancer registry, midwives 

notifications and mental health data. Currently linkage is available to more than 30 

datasets and other datasets can be linked on an ad hoc basis. (Figure 2) Data is available 

in some datasets from 1966 but generally data is available on people from the early 

1980s on.    

It is often misconstrued that the WADLS is a huge repository for all the data in the 

linked datasets; this is not the case. The core datasets themselves are stored at the 

Department of Health WA but not within the WADLS. The WADLS acts more like a 

library catalogue. The WADLS function is to maintain a master linkage key for each 

individual so that if data on someone is requested the core datasets can be interrogated 

and data on that person obtained from the custodians of the specific datasets.  

No unique health care identifiers are readily available for individuals in Australia. 

Probabilistic matching of individuals is used to link data information. This is based on 

six AutoMatch passes. The principal matching fields used are patient medical index 

(unique to state public hospitals only), surname, first given name, second given initial, 

date of birth, sex and address. The system uses Soundex and New York State 

Identification and Intelligence System (NYSIIS) name compression algorithms. Clerical 
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checking of other information is undertaken for possible matches that fall within a ‘grey 

area’ between definite matches and definite non-matches.5 

Figure 2: The Western Australian Data Linkage System  
 
 

The WADLS, like many other data linkage systems, uses predominantly administrative 

data and there can be errors. Each of the core datasets has specific quality assurance 

strategies which reduce the chance of error to a minimum. For example, the Hospital 

Morbidity Database has 21 different quality checks plus there are random audits of the 

hospital assigned codes. A previous validation study of the WADLS found that only 

0.11% of the links were invalid or missed.5 

To obtain linked data from the WADLS for research purposes researchers are required 

to obtain ethics approval. At the time this study was commenced ethics approval was 

obtained from the University of WA Human Research Ethics Committee and as 

 Courtesy of Data Linkage WA 
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identifying data was required additional approval was sought from the Confidentiality 

of Health Information Committee (CHIC) at the Department of Health, WA. CHIC 

oversaw the protection of all data retained at the Department of Health, WA obtained 

from both private and public health facilities in the state until 2008. CHIC has now been 

replaced by the Department of Health WA Human Ethics Research Committee. 

Data linkage in breast cancer and pregnancy research  

Linked datasets are very useful in research relating to breast cancer and pregnancy as 

the data confirming each come from different data sources. Prior to this study the 

WADLS had been used for breast cancer studies but not studies related to pregnancy. 26 

32-38  

Other research groups have undertaken population-based research into breast cancer and 

pregnancy using linked data. Predominantly this has been in the Scandinavian countries 

where unique identifiers have been available for everyone in each country’s population 

since the mid -1960s.39-44 In Denmark, a number of studies have linked the Danish 

Breast Cancer Cooperative group registry to the National Birth Registry and National 

Induced Abortion Registry. These links are generally made on an ad hoc basis using the 

Civil Registration System Unique Identifier. Most of this work has related to time 

between breast cancer and pregnancy.43 44 

Future directions of data linkage  

A limitation of using linked data in WA cancer studies has been that it is not always 

possible to identify episodes of adjuvant radio- or hormone therapy unless they are 

administered as part of an inpatient admission. This information is not routinely 

reported in any of the core datasets of the WADLS and has proved difficult at times to 

validate from hospital records.  
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One option to overcome this limitation could be to link state datasets via the WADLS to 

Commonwealth health datasets. This is now feasible, as a Memorandum of 

Understanding (MOU) has been entered into between the Commonwealth Department 

of Health and Ageing (CDHA) and the Department of Health WA. This MOU permits 

the creation of update linkage keys, defining person-links between administrative health 

data on the population of WA, collected and held within the respective jurisdictions; 

and to set up procedures for the extraction and supply of these health data sets to 

approved analysts as de-identified linked files for use in health services research. 

Initially, the Commonwealth data sets covered by the cross-jurisdictional linkage keys 

have been those for WA residents from 1990 onwards in the Medical Benefits Scheme 

(MBS) and Pharmaceutical Benefits Scheme (PBS) databases, transferred to the CDHA 

from the Health Insurance Commission. We would gain information on radiotherapy 

episodes from Medicare and some information on PBS prescribed therapies, although 

some hormone therapies are prescribed on private prescriptions. The major drawback is 

that any data linked to Commonwealth data is only available in a de-identified format 

and it is not be possible to re-identify anyone if the data is incomplete. This method 

could not be used for this study as it was necessary to confirm pregnancy status through 

paper record review. 

A number of databases have been developed in WA over the past few years that were 

designed with the aim that eventually they could be linked through the WADLS. These 

include: WA Tissue Bank Network, Oncology Pharmacy Database and the Young 

Women’s Breast Cancer Database. With the establishment of the WA Cancer and 

Palliative Care Network in 2005 there is a move within WA clinical research to develop 

a framework that will permit the collection of diagnosis, management and outcomes 

data for all the major cancer types that can be linked within the WADLS. This will in 
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the future allow more accurate population-based cancer studies to be undertaken in a de-

identified format.  

At a national level the National Collaborative Research Infrastructure Strategy (NCRIS) 

was published in Australia in 2006.45 One of its key aims is to develop the infrastructure 

to link population health and clinical data across Australia. NCRIS recognises that there 

are many benefits to a national linkage system including increased cost efficiency of 

research, reducing the need to identify people, additional contribution to scientific 

knowledge and fostering collaborative research with direct benefits for clinical 

outcomes.46 Stakeholders have been consulted as to the best way to implement such a 

system and an investment plan was approved by the NCRIS committee in March 2008. 

Currently, a funding agreement is being planned with the University of Western 

Australia as lead agency.47 The plan will follow the successful Data Linkage WA 

model.48 Data Linkage WA have already proven that two thirds of research using data 

linkage can be undertaken using de-identified data.23 Using de-identified data is a 

considerable asset when patient privacy is paramount and privacy laws are now being 

enacted at both a State and Commonwealth Government level.49-55 Through NCRIS it 

will be possible to link health data from all Australian states and territories.  

In 2006/7 the International Health Data Linkage Consortium (IHDLC) was developed 

as platform for international data linkage collaboration. The aims of the IHDLC are to 

link the centres, their affiliates and researchers and provide a forum in which 

researchers, policy makers, privacy officers, linkage staff, managers and directors, can 

communicate and disseminate information. This group currently includes centres who 

undertake data linkage work in Canada, the UK and Australia. Ultimately, the IHDLC 

intends to become a World Health Organisation collaborating research centre.56 
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2.2 Breast cancer 

History of breast cancer 

The word cancer or carcinoma comes from the Greek ‘Karkinos’ meaning crab. 

Hippocrates (460BC-377BC) named the disease/tumour ‘Karkinos’ as it looked like the 

legs of a crab reaching out into the surrounding normal tissue.57 The disease we know as 

breast cancer was first described much earlier by the Ancient Egyptians around 2700 

BC. Their description “If thou examinist a man having tumors on his breast (and) thou 

findest swelling having spread over his breast; if thou puttest thy hand upon his breast 

upon these tumours, (and) thou findest them very cool, there being no fever at all 

therein when thy hand touches him; they have no granulation, they form no fluid, they 

do not generate secretions of fluid, and they are bulging to thy hand…Thou should say 

concerning him: ‘One having tumors. An ailment with which I contend.’ There is no 

treatment.” (Figure 3) 58  

Figure 3: Egyptian description of cancer - Edwin Smith’s Surgical Papyrus  
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Ancient Greek physicians initially believed that breast cancer was a localised disease 

and best treated by surgery. Hippocrates and Galen both believed that it was a systemic 

disease. Hippocrates recommended no treatment at all but Galen (129-200BC) was one 

of the first physicians to attempt to treat breast cancer as a systemic disease with blood 

letting, induced vomiting or laxatives.57 A version of the radical mastectomy was 

reportedly first performed around 30AD by the Roman, Celsus. He also distinguished 

between local and advanced disease.59  

Until the late 19th Century a diagnosis of breast cancer meant one thing, a slow and 

lingering death. Even then, physicians did not understand how breast cancer spread. If 

they had known, they still had no effective way to treat cancer. Often the treatment was 

worse than the disease. Many physicians continued to think that breast cancer was a 

localised disease and the only treatment was to surgically remove the cancer/breast.  

Surgery was a horrific procedure before anaesthesia became routinely available in the 

late 1800s. Even if the woman survived surgery there was every chance she would die 

from wound infection. Asepsis did not become a part of surgery and wound protection 

until the late 1800s.57 Asepsis, anaesthesia and the advent of cellular pathology 

improved survival following mastectomy.  

During the late 1800s and early 1900s more structured and radical surgical approaches 

were being utilised that included the removal of the axillary lymph nodes and a part of 

the pectoralis major muscle en bloc with the breast. (Figure 4) Halstead’s radical 

mastectomy, as it is known, was found to have a 40% five year survival and this was 

double that of untreated women.59  
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Figure 4: Mastectomy procedure 

 

Surgeons began to remove more and more breast and underlying muscle believing that 

breast cancer was a localised disease and that it spread by permeation. There was even 

one group who removed the parts of the anterior/medial ribs to reach and remove the 

mediastinal lymph nodes. Even if the women survived, (Figure 5) the chest deformity 

and arm lymphoedema were both two dramatic and debilitating side effects.  

In the late 19th Century it was discovered that some breast cancers were hormone 

dependent. Surgeons sought to remove the ovaries of younger women diagnosed with 

breast cancer when they found that in some young women this stopped tumour growth 

for long periods of time. By the 1950s, the adrenals and then the pituitary were 

sometimes surgically removed to continue this effect. They could not identify which 

women would benefit from this surgical hormone treatment until Jensen discovered 

intracellular oestrogen receptors in 1967.59 Fortunately hormone therapy today is 
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available in a pharmacological form for most women with oestrogen receptor (ER) 

positive tumours.   

Figure 5: In 1828, 64-year-old Madame Plantin felt no pain after being mesmerized for a procedure 
to remove her right breast. Although the operation was considered a success, she died soon after. 
(Image courtesy of Women’s Health in Primary Care) 

 
  

 

In 1895, Wilhelm Roentgen discovered x-radiation which provided the basis for the 

development of mammography and radiotherapy.59 Radiotherapy was first trialled in 

1897 on a woman with advanced breast cancer; the woman died but the cancer shrank 

during the course of irradiation.57 

Clinicians in the early twentieth century realised that diagnosis of early disease led to 

better survival. English surgeons, after seeing the horrors during World War I, didn’t 

want to mutilate people anymore and began to try less radical breast surgery. They also 

trialled radium crystals on inoperable breast cancers instead of disfiguring surgery, and 

found the tumours shrank. By 1924, lumpectomy (modified radical mastectomy) plus 
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radium implants was found to have as good a survival as Halstead’s radical 

mastectomy. It was, however, another 50 years before breast conserving surgery and 

radiotherapy were fully introduced as breast cancer management.  From the 1940s 

surgeons were recommending the abandonment of Halstead’s radical mastectomy and 

the use of less radical surgery.57 It would, however, take 60 years for breast 

conservation to be adopted widely. 

Chemotherapy was developed after it was discovered during World War I that mustard 

gas caused myelosuppression and neutropenia. Further experimentation led to the use of 

such agents to treat cancer in the 1940 and 50s.57 Clinicians also realised that all breast 

cancers could not be treated the same and the biology of the tumour was the key to 

treating cancer.  

Fisher proved in 1966 that breast cancer was a systemic disease spread by both the 

lymphatic and vascular system. He also realised that tumour cells could move between 

the two systems. Surgery for breast cancer was, therefore, not an emergency procedure 

to stop the spread of the disease from cell to cell but only removed the primary source. 

57 59 

The approach to breast cancer management has altered greatly over the last forty years. 

Early detection of smaller cancers and the use of neo-adjuvant chemotherapy to shrink 

large tumours have led to more conservative and targeted surgery treatments; adjuvant 

radio–, chemo- and hormone therapy are now available; new pathology techniques have 

expanded our knowledge of specific tumour characteristics leading to the use of more 

target/tumour specific therapies; a multidisciplinary approach is commonly used to plan 

cancer treatment; and most importantly the patient is involved in their choice of 

treatment.  
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Breast structure and physiology 

Each breast lies between the second and sixth ribs and the sternal midline and mid 

axilla. It has a tail which stretches superior-laterally towards the axilla.60 The breast 

comprises three main structures: skin, subcutaneous tissue and breast tissue 

(parenchyma and stroma). (Figure 6) The parenchymal tissue is made up of 15-20 

segments that converge towards the nipple in a radial arrangement. Each segment has a 

duct system and within each segment the ducts combine and drain towards the nipple. 

Each duct within a segment drains a lobe which is made up of 20-40 lobules. Each 

lobule consists of 10-100 alveoli. The stroma and the subcutaneous tissues of the breast 

contain fat, connective tissue, blood vessels, nerves and lymphatics. The blood supply 

to the breast is from the internal mammary and lateral thoracic arteries. The lymphatic 

drainage is predominantly via the axillary lymph nodes but also via the internal 

mammary and supra-clavicular lymph nodes. 

The under surface of the breast rests on the deep pectoral fascia, and this fascia covers 

the pectoralis major and anterior serratus muscles.60 The fibrous Cooper’s suspensory 

ligaments attach to the fascia and are the breasts natural means of support.  

As part of the normal menstrual cycle changes in the sex hormone levels alter the breast 

stroma and epithelium.60  During pregnancy growth occurs in the ductal, lobular and 

alveolar cells as a result of natural pregnancy hormones. In the first trimester of 

pregnancy these hormones cause dilatation of the superficial veins. In the second half of 

pregnancy more dilatation of the alveoli occurs as colostrum is produced in preparation 

for lactation. When the pregnancy is completed lactation begins. As the pregnancy 

hormone levels decline and breast feeding begins colostrum production stops and milk 

is produced in the alveoli.  
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Figure 6:  Basic anatomical structures of the breast 

 

As ovarian function declines and menopause commences the epithelial structures and 

stroma of the breast begin to regress. The ducts remain but the lobules shrink and 

collapse.60 

Incidence of breast cancer 

The incidence of breast cancer in Australia has been rising for many years although it is 

lower than seen in some other developed countries. The age standardised rate for 

Australia in 2002 was 83.2 new cases per 100 000 population compared to Canada 

(84.3) New Zealand (91.9) United Kingdom (87.2) and the United States of America 

(101.1).1 The greatest increase in incidence of breast cancer has been seen in Australian 

women aged 50-69 years with approximately 6000 women diagnosed in 2002.1 The rise 

in incidence of breast cancer in this age group is probably due to screening. Over the 

past few years the incidence of breast cancer in older women has begun to decrease. 
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This decline is probably due to two factors; one that screening mammography has 

reached saturation in this age group; and two a decline in the use of hormone 

replacement therapy.61 

The incidence of women diagnosed with breast cancer at less than 45 years of age, who 

largely do not undergo screening, has remained steady since 1992 with approximately 

1500 new cases annually.1 In WA, the incidence of breast cancer in this group has 

varied from 143 to 169 cases annually between 1999  and 2005.62   

Diagnosis of breast cancer 

A new breast symptom should be investigated by the ‘triple test’.63 The ‘triple test’ has 

three diagnostic elements: 

• clinical examination and medical history; 

• imaging; and  

• non-excision biopsy (fine needle aspiration cytology and/or core biopsy).  

A lump or thickening in the breast or axilla is the most common presenting symptom of 

breast cancer. Less frequent symptoms include pain, nipple changes, breast asymmetry, 

skin dimpling and nipple discharge.  

The sensitivity of the ‘triple test’ is much higher than just one element of the test alone. 

(Table 1) The triple test is deemed positive if any element is indeterminate, suspicious 

or malignant.  

Table 1: Accuracy of the triple test and each of its components 

 Triple Test Clinical 
Examination 

Imaging 
(Mammography    & 
Ultrasound) 

Non-excision biopsy   (FNA 
& Core Biopsy) 

TPR, % >99.6 85 95 90 

FPR, % <38 20 8 0.5 

Specificity >62 90 92 99.5 

TPR = True Positive Rate (sensitivity), FPR = False Positive Rate (specificity) 
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Management of breast cancer 

Surgery The two main surgical procedures performed to remove a breast cancer are 

breast conserving surgery and mastectomy. Breast conserving surgery (BCS) is more 

commonly undertaken and is performed in conjunction with adjuvant radiotherapy to 

reduce the chance of local recurrence.64 Some women will opt to have a mastectomy 

even when it is not clinically necessary because they are not prepared to have 

radiotherapy or they are worried that the breast cancer will recur.65 Mastectomy is 

recommended when the tumour size means BCS is impracticable, the disease is 

multifocal, there is skin involvement, or in very young women who are gene carriers 

and have an increased risk of local recurrence.64 

Radiotherapy Radiotherapy is recommended for all women if they are treated with 

BCS. This is to reduce the risk of local and regional recurrence.  Women receive 

radiation to the tumour bed and the surrounding breast tissue.64 Women who undergo 

mastectomy will not need radiotherapy if they have early stage breast cancer unless they 

are at risk for local or regional recurrence; even then the benefits of radiotherapy need 

to be weighed against its adverse effects. When a mastectomy is performed in the 

treatment of locally advanced disease then radiotherapy is recommended. Radiotherapy 

to the chest wall following a mastectomy can cause damage to the heart and lungs.66 

Women who need radiotherapy to their regional lymph nodes also run the risk of arm 

lymphoedema.64 66 

Women diagnosed with ductal carcinoma in situ (DCIS) who are treated with BCS may 

be recommended to have radiotherapy to reduce the chance of local recurrence of in situ 

or invasive disease. Women who have high grade DCIS, cell necrosis or close margins 

are likely to benefit more from adjuvant radiotherapy than those women with low grade 

DCIS and clear margins.67 Those with low grade DCIS may, therefore, choose not to 
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receive radiotherapy with a minimal absolute increase in risk of disease recurrence. It is 

unnecessary for women diagnosed with DCIS who have a mastectomy to receive 

radiotherapy.  

Radiotherapy is a valuable treatment for metastatic breast cancer. It is commonly used 

to reduce, bone pain in bone metastases, spinal compression when surgery is 

inappropriate, the size of ipsilateral supraclavicular lymph nodes and symptoms of brain 

metastases. It can also be used to treat less common choroidal and orbital metastases 

thus improving the woman’s vision.66 

Adjuvant Systemic Therapy Multi-agent chemotherapy reduces the risk of recurrence 

and death for women aged less than 70 years at breast cancer diagnosis with lymph 

node negative or positive disease. It can be used in older women but benefit may be less 

and toxicity more. For most women, chemotherapy will be administered after surgery 

but when a tumour is large neo-adjuvant chemotherapy can be used to reduce the size of 

the tumour before surgery.66 For women diagnosed with inflammatory breast cancer the 

treatment of choice is neo-adjuvant anthracycline based chemotherapy which can be 

followed by surgery and radiotherapy.66 

There are many chemotherapy regimens that can be used but the most common over the 

study period were six cycles of Cyclophosphamide Methotrexate and Fluorouracil 5-FU 

(CMF), four cycles of Adriamycin and Cyclophosphamide (AC) followed by six cycles 

of CMF, four cycles of AC and varying regimens of Fluorouracil 5-FU, Epirubicin and 

Cyclophosphamide (FEC) or Fluorouracil 5-FU, Adriamycin and Cyclophosphamide 

(FAC). Additional combinations now in use include Cyclophosphamide, Adriamycin 

and Fluorouracil 5-FU and AC followed by Paclitaxel. Overall and disease free survival 

are improved with the use of anthracycline regimes although side effects such as 

alopecia, cardiac toxicity and febrile neutropenia are more commonly seen with these 

regimens.64 A reduction in sexual function and fertility and the onset of early 



Breast cancer 

       Chapter2. General Background                                                                    65 

menopause can occur as side effects of most chemotherapy agents. It is, therefore, 

important that young women be informed about these effects. 

Cytotoxic drugs are not generally used to treat DCIS. Tamoxifen for ER positive DCIS 

may be beneficial in reducing the risk of disease recurrence but further research in this 

area is needed.67  

Hormone therapy is recommended for women with ER and/or PR receptor positive 

invasive tumours. Tamoxifen for five years has been the therapy of choice for all 

suitable women regardless of age. 64 66 These recommendations have changed with the 

advent of aromatase inhibitors. At the St Gallen consensus conference on early breast 

cancer in 2007, a panel of expert clinicians recommended hormone therapy for five 

years to all post menopausal women with ER positive breast cancer; Tamoxifen for two 

or three years followed by an aromatase inhibitors for two or three years.68 

For women whose disease recurs, the optimal systemic adjuvant treatment depends on 

their tumour hormonal status.   For women with hormonal receptor positive disease 

endocrine therapy is recommended. For women with hormone receptor negative disease 

chemotherapy is recommended with more rather than less cycles.66 

Psychosocial support Any woman diagnosed with breast cancer can experience 

psychological distress. Younger women diagnosed with breast cancer are reported to be 

at increased risk of psychological distress. It is, therefore, recommended that the 

specific concerns of young women be assessed regularly; including at long-term follow 

up of their disease.69 It is also recommended that young women who are identified with 

persistent or severe symptoms of psychological distress that disrupt their daily life and 

relationships should be referred to an appropriate psychosocial service.69 70 Psychosocial 

needs will be discussed in more detail in Chapter 7 of this thesis.  
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Outcomes/survival in breast cancer 

Breast cancer is the leading cause of cancer death for women in Australia, except in WA 

where lung cancer has been the leading cause since 2000.62 Australia’s age standardised 

breast cancer mortality rate of 18.4 deaths per 100 000 population is lower than seen in 

many developed countries including Canada (21.1), New Zealand (24.5) United 

Kingdom (24.5) and the United States of America (24.3).1 Survival has improved for 

women diagnosed with breast cancer with five year survival for all women diagnosed 

with breast cancer in Australia increasing from 70.9% between 1982-1986 to 86.6% 

between 1998-2000.1 Young age at diagnosis is a known poor prognostic marker and 

although the five year survival is lower for younger women  than other women 

diagnosed with breast cancer it has improved over time.71 (Table 2) This survival 

improvement has been seen both nationally and internationally, and appears to be 

related to earlier detection of disease and improvements in technology and targeted 

treatments.  

Table 2: Five year survival by age for women diagnosed with breast cancer in Australia 1982-1986 
and 1998-2002 

 1982-1986 1998-2002 

Age at diagnosis (years) % (95%CI) % (95%CI) 

0-19 74.2. (32.6,100.00) 71.5 (38.0, 100.0) 

20-29 70.3 (64.6, 76.0) 81.5 (76.8, 86.2) 

30-39 72.1 (70.2, 73.9) 84.4 (83.0, 85.8) 

40-49 76.4 (75.2, 77.6) 89.5 (88.8, 90.1) 

All ages (0-99) 70.9 (70.2, 71.5) 86.6 (86.3, 87.0) 

 

Risk factors for breast cancer 

Gender and age are the two most common risk factors for breast cancer. Females are 

more commonly diagnosed with breast cancer and their risk increases with age; in 

particular women after the age of 50 years.64 The other known risk factors pertain to 
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small subgroups of women and include: atypical proliferative benign breast disease, late 

first pregnancy, nulliparity, family history (first degree relative with breast cancer), 

higher social/economic status, ionising radiation, diet, alcohol, breast feeding, in vitro 

fertilisation (IVF), country of origin – geographical variation (irrespective of ethnic 

background) and breast mammographic density.64  

Several genes have been identified that are associated with a higher risk of developing 

breast cancer, the two most common are BRCA1 and BRCA2.  These gene mutations 

are inherited by 1 in 1000 of the general population and can be transmitted via the 

maternal or paternal line but account for less than 5% of breast cancers.64 Other genes 

are likely to be involved in the development of breast cancer and there is speculation 

that there is a domino effect in the risk for developing breast cancer. That is that risk is 

multifactorial and when one susceptible gene is exposed to something environmental it 

causes malignant cells to develop unabated.72 
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2.3 Pregnancy 

Stages of pregnancy 

Fertilisation Between days 10-14 of each menstrual cycle at least one ovum is released 

from the ovary and makes its way along the fallopian tube towards the uterus. If during 

its travel a spermatozoon penetrates the ova then pregnancy can occur. Cells divide 

rapidly as the fertilised ova moves towards the uterus where it will implant itself into 

the uterine wall and the embryo will begin to develop (approximately day 21).73 

First Trimester During weeks one to eight the embryo develops all its major organs 

(brain, heart and liver) and the external features such as limbs, ears, nose and eyes are 

formed. Week four to week eight are the most critical for development and most 

malformations will occur during this time. From week nine the embryo is known as a 

foetus and is now recognisable as a human being. 73 74 

Second Trimester The foetus is far less vulnerable to drugs, viruses and radiation as it 

enters the second trimester. Most foetal growth occurs during the second trimester and 

towards the end of this trimester the foetus begins to put on weight. The respiratory 

system is still very immature at the end of the trimester (week 23) but with modern 

drugs and technology a foetus born at this stage can survive.73 74 

Third Trimester By week 26 the lungs have matured enough for the foetus to breathe 

and it begins to control its own body temperature. As the foetus approaches the last few 

weeks of gestation it begins to put on weight in the form of fat and positions itself ready 

for delivery.73 74 

Function of the placenta during pregnancy 

The placenta develops in the uterine wall where embryo implantation has occurred. The 

placental blood supply provides the pathway for nutrients and oxygen to pass from the 
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mother to the foetus and for waste products to pass from the foetus to the mother. The 

transportation of nutrients and waste products through the placenta can be active or 

passive; this is dependent on the type of substance.  

Drugs can be transferred through the placenta and the rate at which the transfer occurs is 

dependent on the fat solubility of the drug. The higher the fat solubility of the drug the 

faster the rate of transfer through the placenta.74 

Hormones during pregnancy 

There are many hormones that play a role in pregnancy, some of these hormones 

stimulate growth of mammary cells or tumorigenesis, others are known to inhibite 

tumorigenesis. 

Oestrogens More than 20 oestrogens have been identified but only three appear to be of 

clinical significance during pregnancy. They are: oestrione, oestriadol and oestriol.  The 

synthesis of oestrogens is complex. Most organs produce only oestrione and oestriadol 

which are rapidly converted by the liver into the relatively inactive oestriol. The ratio of 

oestriol, oestriadol and oestrione is normally 3:2:1 but during pregnancy when the 

placenta is producing oestrogens this alters to 30:2:1. Oestriol, therefore, accounts for 

90% of the oestrogens excreted during pregnancy.74 

The actions of oestrogens are important but complex. At a cellular level oestriadol acts 

upon enzyme systems and enhances ribonucleic acid (RNA) and protein synthesis. The 

oestrogens have a number of other effects including: a hygroscopic effect on connective 

tissue that is most marked in the cervix which becomes swollen and soft during 

pregnancy; they aid in uterine muscle growth, within the breast they increase the size 

and mobility of the nipple and causes duct and alveolar development and they may play 

a part in water retention.74 Oestrogens are also known to stimulate breast epithelial cell 

development and encourage tumour growth.75 
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Progesterone Progesterone is initially secreted by the fertilised ovum but by the 35th 

day after fertilisation the placenta begins to produce progesterone itself. Progesterone 

levels rise during pregnancy and their two main effects are to decrease the excitability 

of smooth muscle (myometrium of the uterus) and to regulate the storage of body fats.74  

Progesterone is also known to stimulate breast epithelial cell development and 

encourage tumour growth.75 

Prolactin The levels of prolactin in the blood plasma increase gradually to the 30th week 

of gestation.74 Raised prolactin levels have been demonstrated in animal models to 

encourage mammary tumorigenesis.76 77 

Human chorionic gonadotrophin The action of human chorionic gonadotrophin (HCG) 

is initially to maintain a stable environment for the production of oestrogen and 

progesterone in the embryo before the placenta is developed and takes over this role. 

Later HCG regulates oestrogen production in the placenta and suppresses any maternal 

immunological reactions against the foetus.74 HCG is also known to inhibit 

tumorigenesis 78 

Human placental lactogen Human placental lactogen (HPL) compliments HCG. That 

is, as HPL is produced, HCG production decreases. HPL production only affects the 

mother. This happens in two ways; firstly, by altering her metabolism to produce and 

save more glucose so that the foetus can thrive; and secondly to initiate changes in 

mammary growth that will lead to lactation. The levels of pregnancy specific betaglyco-

protein, which is also excreted exclusively within the maternal system levels, rise in 

parallel with those of HPL and is thought to help in the identification of threatened 

abortion.74  

Relaxin Relaxin is a polypeptide hormone produced by the placenta during 

pregnancy.79 Raised levels of relaxin have been identified within cancer tumours 

including those of the breast. Paradoxically, relaxin is known to reduce tumorigenesis,80 
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and in mice models has been found to inhibit growth and invasive properties of 

oestrogen negative tumours.79  

Maternal Immune System 

Maternal serum levels IgG, IgA and IgM decrease significantly towards the end of the 

first trimester and reach their lowest level at approximately gestational week 30. The 

reduction of these serum levels is likely due to haemodilution and immune suppression 

and could account for the higher risk of infection during pregnancy.74 

 



 

   

Chapter 3.   Patterns of care and outcomes - Gestational breast cancer   

 

Chapter objectives 

• To identify young women diagnosed with gestational breast cancer in WA 

between 1 January 1982 and 31 December 2003.  

• To assess the patterns of care, treatment outcomes and pregnancy outcomes for 

these young women. 

• To assess the effect of breast cancer management and pregnancy status had on 

the survival of young women diagnosed with gestational breast cancer. 

• To determine whether women diagnosed with gestational breast cancer had 

poorer survival than other young women diagnosed with breast cancer.  
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3.1 Background 

Gestational breast cancer (GBC) is traditionally defined as “Breast cancer diagnosed 

when a woman is pregnant or in the first twelve months postpartum” and this definition 

will be used for this thesis.4 This definition of GBC is controversial. Some clinicians 

and researchers argue that only women diagnosed with breast cancer during pregnancy 

should be reported as having GBC as there is no evidence to suggest women diagnosed 

in the post partum period developed the breast cancer during the pregnancy. Others 

argue that breast cancer diagnosed at least one year post partum should be included in 

the definition of GBC because the natural history of breast cancer suggests that the 

breast cancer would have been in situ for at least a year before the pregnancy 

commenced whether the woman was pregnant or up to one year postpartum at 

diagnosis. (Figure 7) The breast cancer and pregnancy could, therefore, interact.40 81 82  

Figure 7: Breast cancer growth time line 

 
 

GBC has historically been considered a more aggressive form of breast cancer and the 

pregnancy was assumed to exacerbate the disease. Clinicians were taught that 

therapeutic abortion was mandatory for women diagnosed with GBC and that women 

with a previous history of breast cancer should never have children.  This practice was 

questioned 83-85 and except in exceptional circumstances is probably obselete.86 87   
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Clinicians have a challenging and difficult task when managing the oncological and 

obstetric care of women diagnosed with GBC. An individual clinician’s experience of 

GBC may be limited as GBC is an uncommon event and published literature fails to 

shed much light on the subject. Epidemiological studies are inadequate and laboratory 

data is sparse.88 89 Two sets of guidelines/protocols have been published. The Canadian 

Society of Obstetricians and Gynaecologists have published evidence based guidelines 

on how physicians can counsel women diagnosed with breast cancer regarding 

concurrent and subsequent pregnancy.90 The MD Anderson Cancer Centre, USA has 

developed a protocol for the management of breast cancer during pregnancy that 

includes patient counselling, surgical and adjuvant therapy guidelines, and  obstetric 

advice 91  No guidelines or protocols for the management of GBC have been developed 

in Australia and each woman is treated on an ad hoc basis. The Canadian protocol and 

USA guidelines could be used as a basis to develop Australian guidelines. It is 

important, however, that local ‘Australian’ data be used to develop and validate the 

guidelines. 

Epidemiology  

GBC is reported to affect between 0.76 – 3.8% of all women diagnosed with breast 

cancer.89 92-95 A large study of 45000 women presenting with breast cancer between 

1850 to 1950 reported GBC in 2.9% cases.92 The incidence of GBC appears low but it 

can only affect premenopausal women. In Australia, approximately 15% of the 

approximately 12 000 women diagnosed with breast cancer each year are 

premenopausal. The true incidence of GBC in premenopausal women diagnosed with 

breast cancer is more likely between 7-14%.84 96 97 This equates to between 100 and 200 

Australian women being diagnosed with GBC annually.  

In a review of GBC, Wallack reported that between 10 and 39 per 100 0000 pregnancies 

were complicated by a diagnosis of breast cancer.89 92 The women were older mothers 
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with an average age range of 32 – 37 years.89 Although this review was published in 

1983 little has changed. A recent case series from the MD Anderson Cancer Centre, 

USA, report a median age of 33 years (range 26-45).91  

Investigation and diagnosis of gestational breast cancer 

GBC is reported to be more advanced at presentation than non-GBC.95 This advanced 

presentation could be due to a differing behaviour of the disease but is more commonly 

attributed to delays in diagnosis. The most common reason for delay is the mistaken 

assumption by the woman or her clinician that the cancer symptoms are related to 

pregnancy or lactational changes in the breast. Delays in diagnosis of between two and 

fifteen months from first symptom to confirmed diagnosis have been reported in GBC 

cases when compared to their non-pregnant counterparts.4 84 92 93 95 98 99  

To improve survival early detection of breast cancer in pregnant or recently pregnant 

women is as important as early detection for all women diagnosed with breast cancer. 

General practitioners (GP) should play an important role in the early detection of GBC 

by promoting breast awareness in their premenopausal female patients; particularly 

those considering pregnancy. As recommended for non-pregnant women with breast 

symptoms, GPs should offer prompt and appropriate referral of pregnant and lactating 

women with breast abnormalities to a multidisciplinary team for assessment.63 

Any breast abnormality found in a pregnant or lactating woman should be investigated, 

in the same way as the non-pregnant woman, by triple assessment (clinical assessment, 

imaging and tissue biopsy).  The physiological changes in the pregnant or lactating 

breast may mask the appearance of a lump, but it is inappropriate to delay investigation 

on the basis that the abnormality may be related to pregnancy or lactation.83 100 101 Only 

breast lumps which are benign by all three arms of assessment can be safely observed. 
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There are difficulties with assessing the pregnant/lactating breast. As pregnancy 

progresses, the intense hormonal milieu causes greater volume and firmness that can 

make clinical and imaging findings of the breast more difficult to interpret.102 Fine 

needle aspiration (FNA) cytology can be ambiguous because of cellular changes within 

the pregnant or lactating breast.103 Core biopsy may give more accurate information, but 

it is more invasive and there is a small risk of developing a milk fistula.104-106 It is 

important, therefore, for all clinicians to clearly specify on pathology requests that the 

woman is pregnant or lactating, to allow the most accurate appraisal of the pathology 

specimen by the pathologist.   

Initial management of GBC is best carried out in a tertiary referral centre where a 

multidisciplinary approach can be utilised. The team should include both those involved 

in the management of breast cancer and obstetric care so that both mother and child 

receive the most appropriate care to improve their morbidity and mortality.  

Management 

The management of GBC is dependent on the stage of pregnancy or if they are post 

partum when diagnosed with breast cancer.  

Surgery and Radiotherapy Mastectomy is currently the preferred surgical treatment of 

breast cancer diagnosed during pregnancy whatever the tumour size.106 107 While BCS 

and adjuvant radiotherapy are the routine treatment for breast cancer, this is largely 

contraindicated during pregnancy because radiotherapy to the breast, chest wall or 

axillary lymph nodes is believed to be harmful to the foetus.83 One group, however, 

have recently reported that the breast can be irradiated during pregnancy without 

damage to the foetus. 108  

When early stage GBC is diagnosed in late pregnancy BCS can be performed during the 

pregnancy and radiotherapy performed after the safe delivery of the child. GBC 
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diagnosed in post partum lactating and non-lactating women can be managed in the way 

same as other women but lactation should be ceased prior to treatment.106  

Adjuvant Systemic Therapy In theory, chemotherapy agents are all teratogenic and 

mutagenic. The damage they cause to the foetus is dependant on the type of drug used, 

the dose given and the stage of pregnancy when the drug is administered. The 

teratogenic properties of these drugs are species specific and no trials of chemotherapy 

drugs have been undertaken in pregnant humans because it would be unethical.109  

Adjuvant chemotherapy administered during the first trimester of pregnancy results in 

unacceptably high levels of spontaneous abortion, foetal death and foetal abnormality.83 

110 It can be safely administered in the second and third trimester with a reported 

malformation rate of 4% similar to the 3% malformation risk during a normal 

pregnancy. Adjuvant chemotherapy administered during pregnancy may be associated 

with low birth weight and early delivery.91 111  

There are specific chemotherapeutic agents that should be avoided throughout 

pregnancy including anti-metabolites such as methotrexate.112 For the best anti-

neoplastic effect a number of chemotherapy drugs are given in combination. The most 

commonly recommended cytotoxic drugs for use in the treatment of breast cancer 

during pregnancy are AC or FAC.109 When chemotherapy is administered in the second 

or third trimester foetal growth and development can be affected. These drug 

combinations are no exception and can cause Intra Uterine Growth Retardation (IUGR), 

pancytopenia, sepsis, neutropenia, preeclampsia and reversible heart failure.109 113  

Case reports of other chemotherapy drugs administered inadvertently in the treatment of 

breast cancer during pregnancy have been published and report no negative effects to 

the foetus.114-119 Trastuzumab has been used during pregnancy for women who had 

cerb-B2 positive advanced cancers; the only side affect reported being reversible 

anhydramnios.117 119-127 It is not, however, recommended for routine use during 
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pregnancy. A case study from Italy reported the use of Taxanes in a pregnant woman 

with metastatic breast cancer without detriment to the foetus’s health. 116 

Tamoxifen is contraindicated for use in pregnancy although there have been at least 19 

healthy babies born after its use during pregnancy.109 115 The most common abnormality 

reported after use of Tamoxifen during pregnancy is Goldenhar syndrome (unilateral 

incomplete development of ear, nose, soft palate, lips and mandible).115 128  

When chemotherapy is administered during pregnancy, it should be ceased at least two 

to three weeks prior to delivery or at the very latest 35 weeks gestation. This reduces the 

chance of myelo-suppression for both the mother and foetus. It also gives the placenta 

the chance to remove drug residues from the foetus’s system as the neonatal liver and 

kidneys can not initially metabolise and excrete cytotoxic drugs.109   

Breast feeding is contraindicated when adjuvant systemic therapy has been commenced. 

Drugs can pass freely from the mother to the baby through breast milk and the effects to 

the child are unknown. This can not be easily researched as it would be unethical to 

undertake clinical trials of this nature.109  

To date, no long-term effects have been reported in the offspring of women diagnosed 

with breast cancer and treated with adjuvant systemic therapy during pregnancy.109 129 

The long-term follow up has demonstrated normal growth and development of children 

exposed to anti-neoplastic agents in-utero. As yet no clear evidence has been published 

to support the concern of delayed malignancies or infertility developing in these 

children.  

Termination of Pregnancy Historically, many women diagnosed with breast cancer 

during pregnancy were recommended to terminate the pregnancy. There is no published 

evidence to demonstrate that terminating a pregnancy conveys a survival benefit to the 

woman. Termination of pregnancy has been shown in one study to make the breast 
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cancer outcome worse.130 The results of this study may be biased as it is possible that 

women with more advanced disease or poorer prognostic features were recommended 

for termination of pregnancy, and these women would have a decreased chance of 

survival with or without termination.105 106 Termination of the pregnancy may, therefore, 

be medically indicated in women who present with advanced breast cancer very early in 

the pregnancy when urgent treatment is required.89 106 131  

In the 21st century when breast cancer can be managed safely during pregnancy, a 

woman choosing to continue her concurrent pregnancy can do so with minimal concern 

for her child’s well being. There are, however, many complex psychosocial issues 

surrounding this event such as bearing and raising a child when the mother has a 

potentially life threatening disease.  

Ultimately, women who find themselves in this difficult dilemma, given adequate 

information and support, should be able to make their own informed choice about their 

breast cancer management and the outcome of their pregnancy. As Byrd succinctly said 

in 1968 “In the face of general enthusiasm for terminating the pregnancy, we believe 

the evidence is that the cancer should be terminated.” 99 

Psychosocial Issues All women diagnosed with breast cancer will likely require some 

psychological and social support; women diagnosed with GBC are no exception. 

Dealing with two conflicting events simultaneously could mean that women diagnosed 

with GBC will need more psychosocial support. This will be discussed further in 

Chapter 7. 

Outcomes and survival 

Women diagnosed with GBC are generally reported to have worse outcomes than other 

premenopausal women diagnosed with breast cancer. GBC is thought to be more 

aggressive and advanced at diagnosis (larger tumours and more positive lymph nodes) 
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than non-GBC.98 130 132 133 When age and disease stage are taken into account there 

appears to be no difference in survival between GBC and non-GBC. Ezzat reported the 

seven year overall survival of age and disease stage matched GBC and non-GBC cases 

to be similar (57%, 95% CI 33, 81 vs 61%, 95% CI 47, 75, p= 0.86).4 84 134 Other 

survival comparisons studies (GBC vs non-GBC) have been small and based at 

major/tertiary institutions and only in some very small studies have the outcomes been 

worse for women diagnosed during pregnancy.98 130 132 133 It has been suggested that 

there is an increase in inflammatory breast cancer during pregnancy, but no specific 

pathological differences have so far been found.98 
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3.2 Methods 

Study population 

The study population were identified through the WADLS. The WA hospital morbidity, 

cancer registration and death registration databases were linked and a de-identified 

dataset obtained that included the complete records of all women aged less than 45 

years of age when diagnosed with breast cancer between 1 January 1982 and 31 

December 2003.  

Selection criteria 

Identifying primary breast cancers Primary invasive and in situ breast cancer cases 

were identified using the international classification of diseases (ICD) diagnosis codes. 

Over the study period three versions of ICD codes were published; ICD – 9 (1982-

1987), ICD – 9 Clinical Modification (CM) (1988- June 1999) and ICD-10Australia 

Modification (AM) (July 1999 on).  The diagnosis codes used were from ICD-9 & ICD-

9 –CM –174, 174.0, 174.1, 174.2, 174.3, 174.4, 174.5, 174.6, 174.7, 174.8, 174.9 and 

233.0 and from ICD-10 AM – C50, C50.0, C50.1, C50.2, C50.3, C50.4, C50.5, C50.6, 

C50.7, C50.8, C50.9 and D05. 

Identifying obstetric events To identify cases of GBC, the study population dataset 

were interrogated for obstetric events. A pregnancy associated with a primary breast 

cancer diagnosis was identified using ICD diagnosis and/or procedure codes related to 

an obstetric event; these included codes for delivery, miscarriage and termination of 

pregnancy. The obstetric codes used were: 

Diagnosis codes: 

ICD – 9 & ICD – 9CM - 630.0- 633.9 and 634.00- 669.99 

ICD – 10AM - O00.0 –O20.9, O30.0 – O30.9, O80, O81, O82 or O95 
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Procedure codes: 

ICD – 9 - 5-690 and 5-720 – 5-759 

ICD – 9CM - 69.01, 69.02, 69.09, 69.50-69.59, 72.00-74.99, 75.0 and 75.1 

ICD – 10AM 90461-00, 90462-00, 16600-00, 16603-00, 90463-00, 90467-00, 90470-09 

and 16520-00 

For each admission recorded on the hospital morbidity data system (HMDS) there are 

up to 21 diagnosis codes and 11 procedure codes, therefore, every code position was 

interrogated within each admission for one of these codes.   

Inclusion criteria Potential cases of GBC were identified if an obstetric event occurred 

within 393 days before and 303 days after the primary diagnosis of breast cancer. 

Women who were identified for both the GBC and subsequent pregnancy group were 

flagged and their information included in both datasets. Potential cases of GBC were 

than re-identified by the WADLS staff so that their diagnosis could be confirmed by 

chart review.  

Exclusion criteria Women were excluded from the study if they did not have a 

pathologically confirmed primary breast cancer diagnosed in WA. Some breast cancer 

cases reported for the first time were originally diagnosed interstate or overseas. Others 

were reported to the Cancer Registry via the death registry or the HMDS and were 

identified during the study not to have a pathologically confirmed primary diagnosis of 

breast cancer but to have been coded incorrectly for a hospital admission e.g. a 

mastoidectomy coded as a mastectomy. 

Sample size Within the study time period there were up to 160 breast cancers diagnosed 

annually in WA women less than 45 years of age.135 It was estimated that 3300 women 

in the age group were diagnosed with breast cancer during the study period. From 

international reports on the proportion of women diagnosed with GBC it was 
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anticipated that we would identify up to ten cases of GBC in WA annually. The 

estimated sample size for women diagnosed with GBC was 220 over the 22 year study 

period.   

More than the originally estimated number of potential GBC (estimated n = 220) and 

subsequent pregnancy (estimated n = 170) cases were identified (actual n = 744). This 

was predominantly because in earlier editions of the ICD coding manuals procedure 

codes for some events identified more than one type of procedure. For example, in ICD 

- 9 the procedure code for a therapeutic dilatation and curettage (D&C) was the same as 

for a diagnostic D&C. Each D&C admission episode reported for potential cases had to 

be checked and a therapeutic D&C confirmed unless a termination of pregnancy or 

miscarriage were confirmed from another source.  

The upper age limit of 44 years was set because very few live births had been reported 

in the general WA population after this age in the years to be studied. Many potential 

cases appeared to have D&Cs for diagnostic purposes after 44 years of age. If women 

had been checked for obstetric events after the age of 44 years an enormous number of 

additional potential cases would have needed to be reviewed to identify potentially one 

additional case; this would not have been cost effective.   

Data collection 

The data was collected from both the WADLS datasets and patient records for all 

potential GBC cases. The data was collected on a pro forma (Appendix 1) and the 

information transferred to an Access database. The data collected included the 

following:   

Demographics Date of birth, date of death (when appropriate), postcode at diagnosis, 

where and when they were treated for breast cancer, whether they were treated in the 

public or private sector, and whether they were treated locally or needed to travel.  
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Risk factors Where possible, the number, outcome and timing of any previous 

pregnancies were recorded, also any primary family history of breast cancer and 

whether the woman had used the oral contraceptive pill or undergone fertility treatment. 

Diagnosis Information was collected on the symptoms that led to the diagnosis of breast 

cancer. If there was a lump, where the lump was located, how long the woman had been 

aware of the symptoms and were there any delays in diagnosis. If diagnostic tests were 

undertaken which ones: mammography, ultrasound, MRI, FNA, core biopsy or excision 

biopsy; and where available the results of the tests. 

Management   

As much information on the management of each case was obtained as possible. This 

included:  

Surgery What type of surgery was performed - BCS or mastectomy, whether axillary 

nodes were removed (sentinel node biopsy, axillary dissection), and the date on which 

the surgery was performed. When additional surgery was necessary for complete 

removal of the cancer, this was recorded and on what date/s the surgery was performed. 

When a mastectomy was carried out it was recorded whether the woman had breast 

reconstruction and if so whether the reconstruction was carried out immediately or as a 

delayed procedure. Definitive surgery was defined for the study as the most extensive 

breast surgery in the first year of diagnosis reported on the HMDS and/or in the patient 

records.  

Radiotherapy When radiotherapy was undertaken as part of the primary treatment data 

was recorded where possible on the dose, number of fractions and timing of the 

radiotherapy. When radiotherapy was used to treat a recurrence this was also recorded.  

Chemotherapy When chemotherapy was used as part of primary breast cancer 

management data was recorded on whether it was administered as neo-adjuvant or 
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adjuvant therapy, the type of drugs and regimen, the start and completion dates of 

chemotherapy and if possible the doses and any change in the recommended dose.  

Hormone therapy When hormone therapy was prescribed, the type and duration of the 

therapy was recorded. With this information it was possible to identify any treatment 

changes or delays due to pregnancy.  

The management data was used in the analysis to identify differences in the 

management of women diagnosed with GBC. It was also used to identify trends in 

breast cancer management for these women over the study period. Primary breast 

cancer management was defined for this study as surgery, chemotherapy and/or 

radiotherapy within twelve months from a pathologically confirmed diagnosis of breast 

cancer; and any hormone therapy that was commenced in the first year of treatment. 

 Breast cancer outcome 

When a recurrence of breast cancer occurred, the date of recurrence and the site/s of 

recurrence were recorded. Date of diagnosis and recurrence were then used to calculate 

the time to recurrence (in months). Any further recurrence was also recorded. Date and 

cause of death were also recorded where appropriate.   

Pregnancy outcome 

For all relevant pregnancies confirmed on chart review the date of last monthly period, 

the pregnancy outcome and the date the pregnancy was completed were recorded. For 

live births the sex, weight and any defects were also recorded. If the date of the last 

monthly period was not known the date of conception was estimated from gestation 

time reported in the patient records.   

Pregnancy confirmation A case was confirmed when a pregnancy was identified and 

validated within twelve months prior to the confirmed date of diagnosis or the women 

was confirmed to be pregnant at diagnosis i.e. conception occurred  prior to diagnosis. 
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Potential cases were excluded for three main reasons:  i) the D&C procedure was 

confirmed by pathology or operation report to be for diagnostic purposes only;  ii) the 

woman had undergone a sterilisation procedure such as a tubal ligation; or (iii), the 

GBC was diagnosed outside of WA (two cases).  

Patterns of care analysis 

The incidence of GBC and the proportion of young women diagnosed with breast 

cancer who were GBC cases in WA were calculated. The denominators used for these 

calculations were based on the total number of pathologically confirmed breast cancers 

diagnosed in women aged less than 45 years reported by the WA Cancer Registry 

(WACR) and the number of live births reported to through the WA Midwives 

Notification System. 

SPSS 15.0 (Statistical Package for Social Science: Release 15.0.1 Chicago; 2007/8)   

was used in the primary analysis of the breast care management and pregnancy outcome 

data for women with GBC. Descriptive and inferential statistical analysis was carried 

out and included frequency, cross-tabulations, chi-square tests and Fishers exact tests 

where applicable. As appropriate to the analysis, interquartile range or 95% confidence 

interval were calculated. A p value of <0.05 was considered to be statistically 

significant. Kaplan Meier (including a log rank test) was used to assess inter group 

survival analysis. 

Survival analysis 

Two separate survival analyses were undertaken to compare the survival of women 

diagnosed with GBC to other younger women aged less than 45 years when diagnosed 

with breast cancer in WA. One an age and stage matched case control study; and two a 

cohort study of women diagnosed with breast cancer when aged less than 45 years in 



Methods 

       Chapter 3. Patterns of care and outcomes – Gestational breast cancer    91 

WA.  Relative survival analysis was not undertaken as all women died from breast 

cancer related causes. 136 

GBC matched case control study Each GBC case diagnosed before 31 December 2000 

was matched to a control (n = 147). To establish if women diagnosed with GBC had had 

worse survival than other similar aged women diagnosed with breast cancer, controls 

were matched to cases on age at diagnosis ± five years, year of diagnosis ± two years 

and disease stage.  

Controls were identified from the WACR database. A random selection process was 

used to reduce the chances of selection bias. Potential controls diagnosed were initially 

randomised to each case by age and year of diagnosis only.  No staging data was 

available on the database for controls diagnosed before 1996. Tumour size and lymph 

node status have routinely been recorded on the database since 1996 and were used to 

calculate stage for controls whose breast cancer was diagnosed after 1996. Where 

tumour size and lymph node status were not recorded in the dataset it was necessary to 

sequentially review a hard copy of each pathology report to identify the tumour size and 

lymph node status. Tumour size and lymph node status were then used to calculate 

disease stage. (Table 3) Each time the disease stage of a control was updated and/or a 

control matched to a case, the database was updated to ensure that a control was 

matched only once to any case. 

It was necessary to make some assumptions about tumour size and lymph node status as 

the earlier dated pathology reports gave little detail of exact tumour size and sometimes 

lymph node sampling was not reported. When the definitive tumour measurement was 

not recorded the size of the specimen was used as a proxy. For example, a tumour with 

clear margins in a specimen measuring 20 mm or less was assumed to measure less than 

20 mm in size. If the margins of a 20 mm specimen were not clear then the tumour was 

assumed to be equal to or greater than 20 mm. When axillary node sampling was not 
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reported at diagnosis but was negative in a more recent pathology report it was assumed 

that the original node status was negative.  

One hundred and thirty three (n =147) of the GBC cases were matched using the 

predetermined criteria. There were not enough controls using the predetermined criteria. 

This was because more cases had advanced disease at diagnosis for whom there was no 

potential controls. Twelve cases were, therefore, matched to within ± 10 years of age 

(but less than 47 years) and ± two years of diagnosis and two cases (stage III and a stage 

IV) were matched within ± 10 years of age (but less than 47 years) and five years of 

diagnosis.   

Table 3: Staging criteria used for case/control and cohort analysis 

Stage Tumour size/type Lymph node status 

Stage 0 Ductal carcinoma in situ  Negative 

Stage I Invasive carcinoma less than 20mm  Negative 

Stage II Invasive carcinoma less than 20mm 

OR 

Invasive carcinoma equal to or greater than 20mm 
and less than 50mm 

Positive 

 

Negative or positive 

Stage III Invasive carcinoma equal to or greater than 50mm Negative or positive 

Stage IV Invasive carcinoma any size Negative or positive with distant 
metastases. 

 

A hard copy of the pathology report/s for each case and control gave additional data on 

definitive surgery, tumour type including histological grade and date of diagnosis; date 

of death was ascertained from the death registry. The date of diagnosis was taken as the 

date that the histological specimen was excised. The censor date for all women alive for 

analytical purposes was 30 September 2004.  

SPSS 11.0 (Statistical Package for Social Science: Release 11.0.1 Chicago; 2001) or 

SPSS 15.0 (Statistical Package for Social Science: Release 15.0.1 Chicago; 2007/8)    

were used for primary descriptive analysis of the comparator groups. The survival 
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difference between GBC cases and non-GBC controls was analysed using Stata 9 (Stata 

Statistical Software: Release 9. College Station, TX: StataCorp LP). The data was 

analysed using a two sample t test with equal variances and Cox’s proportional hazards 

regression model.  

Cohort survival analysis To better assess any survival difference for women diagnosed 

with GBC we compared each group to all other young women diagnosed with breast 

cancer in WA. This entailed reviewing the pathology reports of all women diagnosed 

with breast cancer in WA when aged less than 45 years between 1 January 1982 and 31 

December 2003 who did not have tumour size or lymph node status on the WACR 

database as per the ‘GBC matched case control study’ above. Death data for these 

women was updated by the WACR before the data was analysed.   

SPSS 11.0 (Statistical Package for Social Science: Release 11.0.1 Chicago; 2001) or 

SPSS 15.0 (Statistical Package for Social Science: Release 15.0.1 Chicago; 2007/8)   

was used for primary descriptive analysis of the comparator groups. Stata 9 (Stata 

Statistical Software: Release 9. College Station, TX: StataCorp LP) was used for a 

Cox’s proportional hazards regression model. Overall survival was calculated and 

defined as the time from the date of diagnosis to the date of death or censor date of 31 

December 2007.  
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3.3 Results  

Epidemiology  

GBC was identified in 182 women diagnosed in WA between 1 January 1982 and 31 

December 2003. During the same time period 2532 women aged less than 45 years were 

diagnosed with breast cancer. There were 503 460 births and an estimated additional 

160 000 aborted pregnancies during this time period but maternal age data was only 

available for women who had a live birth and not for those who had an aborted 

pregnancy.137 Using these breast cancer and pregnancy denominators GBC was 

estimated to effect 7.2% breast cancers in women less than 45 years of age at diagnosis 

and 36 per 100 000 pregnancies in WA. (Table 4) 

Table 4: Proportion of women diagnosed with GBC, Breast Cancer or who had a birth by age band 
in Western Australia between 1982 and 2003 

Age Band (years) GBC cases (%) Breast cancers (%) Live Births (%) 

15-24 2 (1) 20 (1) 112985 (22) 

25-29 22 (12) 100 (4) 185825 (37) 

30-34 70 (39) 309 (12) 144159 (29) 

35-39 64 (35) 745 (29) 52432 (10) 

40-44 24 (13) 1358 (54)  8059 (2) 

Total 182 (100) 2532 (100) 503460 (100) 

 

The median age of women at the time of GBC diagnosis was 34.years (range 24, 44).  

When age was separated into five year age groups more women were aged between 30 

and 39 years at diagnosis. (Table 4) When compared to other women diagnosed with 

breast cancer at less than 45 years of age women diagnosed with GBC were younger (t -

12.8 years, df 2703, p <0.01 ) 

One hundred and thirty seven (75%) women were resident in the Perth metropolitan 

area when diagnosed and were all treated in metropolitan hospitals. (Table 5) Women 

resident in rural areas of WA at diagnosis were twice as likely to be treated in a 
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metropolitan hospital; only thirteen (7%) of the rural women were initially treated in a 

rural hospital.  

Table 5: Initial treatment hospital (private/public ) for women diagnosed with GBC by their place of 
residence (metropolitan/rural) 

Type of hospital Women living in rural 
areas (%) 

Women living in metropolitan 
areas (%) 

Total (%) 

Public (metropolitan) 0 (0) 17 (12) 17 (9) 

Teaching (metropolitan) 19 (42) 50 (36) 69 (38) 

Private (metropolitan) 13 (29) 70 (52) 83 (46) 

Public (rural) 9 (20) 0 (0) 9 (5) 

Private (rural) 4 (9) 0 (0) 4 (2) 

Total 45 (25) 137 (75) 182 (100) 

 

Risk factors  

Nineteen (10%) women had a known family history of breast cancer. (Table 6) A family 

history of breast cancer diagnosed in their mother and/or sister/s was identified in 16 

women, one woman’s mother had ovarian cancer and two women had a confirmed 

BRCA mutation. Forty eight (26%) women were known to have used the oral 

contraceptive pill before their breast cancer diagnosis. One hundred and forty seven 

(80%) women had at least one live birth prior to their breast cancer diagnosis; 81 (55%) 

had one live birth and 40 (27%) two previous live births. 

Table 6: Known breast cancer risk factors for women diagnosed with GBC 

Risk Factor Yes  No  Unknown  

Family History (%) 

        BRCA mutation 

        First degree relative 

19 (10) 

2 

17 

109 (60) 54 (30) 

Oral Contraceptive Pill use (%) 48 (26) 14 (8) 120 (66) 

Previous live birth/s (%) 147 (80) 34 (19) 1 (1) 
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Diagnosis  

The median time from women identifying a symptom to presenting to a clinician was 

seven weeks (range 0, 104). There was no significant difference in length of time to 

presentation between those who were pregnant and those who were postpartum at 

diagnosis (χ2 = 3.397, df =4, p = 0.494 (when unknowns excluded χ2 = 1.967, df 3, p = 

0.579). (Table 7) A lump was the presenting symptom for 174 (96%) women. The 

symptom was in the left breast in 99 (54%) women and the breast cancer was identified 

in the upper outer quadrant of the breast in 103 (57%) women. (Table 8) There was no 

difference in the position of the symptom in the breast between GBC cases diagnosed 

when pregnant or postpartum (χ2 = 1.88, df 3, p = 0.598). 

Table 7: Length of symptoms versus whether GBC cases were pregnant or post partum at diagnosis 

Length of symptoms 
(weeks) 

Pregnant (%) Postpartum (%) Total (%) 

0-4 28 (51) 52 (41) 80 (45) 

5- 12 6 (11) 22 (17) 28 (15) 

13 – 25 6 (11) 12 (9) 19 (10) 

26 or more 7 (13) 12 (9) 19 (10) 

Unknown 8 (14) 17 (13) 36 (20) 

Total 55 (100) 127 (100) 182 (100) 
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Table 8: Position of identified lump/symptom in the breast versus pregnant or post partum at GBC 
diagnosis 

Position of lump  Pregnant (%) Post partum (%) Total (%) 

UOQ 31 (56) 72 (57) 103 (57) 

UIQ 4 (7) 15 (12) 19 (10) 

LOQ 8 (14) 10 (8) 18 (10) 

LIQ 2 (5) 4 (3) 6 (3) 

Upper half 1 (2) 4 (3) 5 (3) 

Lower half 0 (0) 3 (2) 3 (2) 

Multifocal 1 (2) 2 (2) 3 (2) 

Unknown 8 (14) 17 (13) 25 (14) 

Total 55 (100) 127 (100) 182 (100) 

UOQ – upper outer quadrant, UIQ – upper inner quadrant, LOQ – lower outer quadrant, LIQ – lower 
inner quadrant 
 

One hundred and twelve (62%) women had either mammogram and/or ultrasound 

imaging as part of their diagnosis work up; 70 (38%) women had no imaging procedure. 

Sixty (54%) women had both ultrasound and mammogram procedures. (Table 9) 

Seventeen (15%) of the women had negative imaging examinations. No women had an 

MRI as part of their diagnosis.  

Table 9: Breast imaging modalities used in the diagnosis of GBC and the imaging results  

Imaging Positive Negative Equivocal Unknown  Total 

Mammogram only 
(%) 

12 (38) 5 (16) 9 (28) 6 (18) 32 (100) 

Ultrasound only 
(%) 

2 (10) 2 (10) 12 (60) 4 (20) 20 (100) 

Both (%) 17 (28) 10 (17) 32 (53) 1 (2) 60 (100) 

Total (%) 31 (28) 17 (15) 53 (47) 11 (10) 112 (100) 

 

FNA was the commonest biopsy undertaken in 156 (86%) women. Forty one (23%) 

women did not have FNA or core biopsy to diagnose their breast cancer but were 

diagnosed by open biopsy or frozen section. These 41 cases were all diagnosed before 

2000. (Table 10) 
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Table 10: Biopsy type used in the diagnosis of GBC and the biopsy result 

Type of biopsy Frequency (%)  

Fine needle aspiration biopsy only  

    Negative 

    Positive 

    Equivocal 

    Unknown 

(n = 114) 

- 

83 (73) 

16 (14) 

15 (13) 

 

Core biopsy only 

    Negative 

    Positive 

    Equivocal 

    Unknown 

(n = 11) 

- 

11 (100) 

- 

- 

 

Open biopsy only (frozen section) 

    Negative 

    Positive  

    Equivocal 

    Unknown 

(n = 19) 

- 

18 (95) 

1 (5) 

- 

 

FNA & Core biopsy 

    Positive/positive 

    Equivocal/ positive  

    Equivocal/ negative  

    Negative / positive  

(n = 23) 

10 (44) 

10 (44) 

2 (8) 

1 (4) 

 

FNA & Open Biopsy 

    Positive/positive  

    Equivocal/ positive 

    Negative / positive  

    Unknown/ positive  

(n = 19) 

3 (16) 

13 (69) 

2 (10) 

1 (5) 

 

Core & Open Biopsy 

    Negative / positive  

    Positive / positive  

(n = 3) 

2 (67) 

1 (33) 

 

 

Invasive ductal carcinoma (IDC) was identified in 154 (85%) women. (Table 11)  

Histological grade III was reported in 96 (53%) women. The mean tumour size was 26 

mm (range 1, 120) and 21 (12%) women had tumours greater than 50 mm at diagnosis. 

Eighty (44%) women were lymph node negative at diagnosis. For the women who were 

lymph node positive the median number of positive nodes was one (range 1-31). Stage 
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II disease was reported in 95 (53%) women.  Tumours were positive or equivocal for 

LVI in 78 (43%) women. Hormone receptor status was poorly recorded with up to one 

third of results missing; 64 (35%) women were ER positive and 52 (38%) were PR 

positive. (Table 12) 
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Table 11: Pathological features of the gestational breast cancer 

Pathological feature Frequency (%) 

Histological type 

    IDC 

    ILC 

    DCIS 

    Other 

    Unknown 

 

154 (85) 

8 (4) 

7 (4) 

12 (6) 

1 (1) 

Histological grade 

      I 

      II 

      III 

      Unknown 

      DCIS 

 

8 (4) 

40 (22) 

96 (53) 

31 (7) 

7 (4) 

Tumour size 

     <20mm 

     20-50mm 

    >50mm 

    Unknown 

    DCIS                           

 

75 (41) 

73 (40) 

21 (12) 

6 (4) 

7 (4) 

Lymph node status 

     Positive 

     Negative 

     Unknown 

 

95 (52) 

80 (44) 

8 (4) 

Disease stage 

      0 

      1 

      2 

      3 

      4 

      Unknown 

 

7 (4) 

46 (25) 

95 (52) 

24 (13) 

7 (4) 

3 (2) 

LVI 

      Positive 

      Negative 

      Equivocal 

      Unknown 

 

67 (37) 

81 (44) 

11 (6) 

24 (13) 
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Table 12: ER and PR status of women diagnosed with GBC 

Feature Frequency (%) 

ER status 

     Positive 

     Negative 

     Equivocal 

     Unknown 

 

64 (35) 

70 (38) 

2 (1 ) 

47 (26) 

PR status 

     Positive 

     Negative 

     Equivocal 

     Unknown 

 

52 (28) 

64 (35) 

2 (1) 

65 (35) 

 

Management  

Definitive surgery for 120 (66%) women was mastectomy. There was no difference in 

the proportions of women in the pregnant and post partum group who had a mastectomy 

(Fisher’s exact 0.267, df 2, p = 0.88). (Table 13) The seven (4%) women diagnosed 

with DCIS had mastectomies; two of these women had adjuvant therapy one chemo- 

and hormone therapy and the other hormone therapy alone. Five women had no surgery; 

one was diagnosed with Stage IV disease; two received neo-adjuvant chemotherapy 

with recurrence prior to surgery being undertaken; one refused treatment and one 

woman was lost to follow up following neo-adjuvant therapy.  

Table 13: Definitive surgical procedure for women diagnosed with GBC by pregnancy status at 
diagnosis 

Definitive surgery Pregnant (%) Post partum (%) Total (%) 

BCS 18 (33) 40 (31) 58 (32) 

Mastectomy 36 (65) 84 (66) 120 (66) 

No surgery 1 (2) 4 (3) 5 (2) 

Total 55 (100) 127 (100) 182 (100) 

Fisher’s exact 0.267, df 2, p = 0.88 
 

One hundred and forty one (78%) women received adjuvant therapy. (Table 14) 

Radiotherapy was given to 69 (38%). Sixteen women who were pregnant at diagnosis 
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received radiotherapy after the completion of their pregnancy; six terminated their 

pregnancy; three were diagnosed in their first trimester, two in their second trimester 

and three in their third trimester of pregnancy. Three of these women have died; one 

who had a termination and the other two were diagnosed in their third trimester of 

pregnancy.  

Chemotherapy was administered to 119 (66%) women and the regimens used were 

CMF, AC-CMF, EC or AC, FEC or AC - Taxane. Thirty two (58%) of women who 

were pregnant at diagnosis were treated with chemotherapy. Only five had 

chemotherapy while pregnant. Two women did not realise they were pregnant when 

they commenced chemotherapy and terminated their pregnancy. The other three 

commenced chemotherapy in their second trimester and delivered healthy children; two 

received AC while pregnant and one of these women then received CMF after delivery 

and the third woman received three cycles of CMF before delivery and a further three 

cycles after delivery. All three women are alive and well with no disease recurrence. 

The 26 women who waited until after the delivery of their child delayed chemotherapy 

for a mean of nine weeks (range 2, 46). Fifteen of the women who chose to delay 

chemotherapy are alive, twelve of whom have no recurrence of their disease. Hormone 

therapy was used by 45 (24%) women. 

Four women received neo-adjuvant chemotherapy. Three women were postpartum at 

the time of diagnosis and the fourth woman delivered a live birth shortly after her 

diagnosis of GBC was made and before chemotherapy was commenced.  
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Table 14: Adjuvant therapy regimen for women diagnosed with GBC by pregnancy status at 
diagnosis 

Adjuvant Therapy Pregnant  Post partum  Total (%) 

No therapy (%) 18 (45) 22 (55%) 40 (22) 

Chemotherapy only (%) 13 (26) 36 (74) 49 (27) 

Radiotherapy only (%) 1 (9) 10 (91) 11 (6) 

Hormone therapy only (%) 2 (40 ) 3 (60) 5 (2) 

Chemo- , Radio- and Hormone 
therapy (%) 

3 (19) 13 (81) 16 (9) 

Chemo & Radiotherapy (%) 10 (28) 26 (72) 36 (20) 

Chemo & Hormone therapy (%) 6 (33) 12 (67) 18 (10) 

Radio & Hormone Therapy (%) 2 (33) 4 (67) 6 (3) 

Unknown (%) 0 (0) 1 (100)  1 (1) 

 

Stage IV cases For the seven women who were diagnosed with stage IV disease the 

management varied. Two women presented with distant metastases but the other five 

were only identified after initial breast surgery. One woman had no surgery, two had 

mastectomy and four had BCS. Six women received chemotherapy of whom three also 

received radiotherapy. Two women are reported to still be alive and the median survival 

for the seven women was 25 months (range 14-121). The women were all treated in 

metropolitan hospitals although three lived in rural areas. 

Breast cancer outcome  

Breast cancer has recurred in 89 (49%) of the 182 women. The first recurrence of breast 

cancer occurred within 24 months for 51 (57%) of the 89 women. Local recurrence was 

identified in 32 (36%) of the women. (Table 15) The median time to recurrence was 19 

months (range 1, 204). Additional recurrence was identified in 57 of the 89 women 

(64%).  Twenty four (27%) of the 89 women with a recurrence are alive and well at a 

median time of 122 months (range 51, 187); this includes 8 women who have had at 

least one additional recurrence.  
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Table 15: Site of first disease recurrence for women diagnosed with GBC by pregnancy status at 
diagnosis 

Recurrence site Pregnant Post partum Total 

Local 10 22 32 

Distant 

           Bone 

          Liver 

          Brain 

           Lymph nodes 

           Lungs 

           Ovary 

           Multiple sites 

            Unknown 

19 

5 

2 

0 

2 

2 

0 

5 

3 

38 

10 

6 

2 

4 

0 

1 

11 

2 

57 

15 

8 

2 

6 

2 

1 

16 

5 

 

Overall disease free survival was 57.4 months (95%CI 50.0, 64.8) and ten year 

recurrence free survival was 52.3 months (95%CI 44.7, 59.9). There was no difference 

in recurrence free survival between women who were pregnant or post partum at 

diagnosis (χ2 = 0.795, df1, p = 0.373. (Table 16) 

Table 16: Recurrence free survival for women diagnosed with GBC by pregnancy status at 
diagnosis 

Recurrence free 
survival 

Pregnant     

(95%CI) 

Postpartum  (95%CI) Total          (95%CI) 

Five years 52.3 (38.8, 65.8) 59.7 (50.9, 68,5) 57.4 (50.0, 64.8) 

Ten years 47.8 (34.1, 61.5) 52.5 (49.9, 55.1) 52.3 (44.7, 59.9) 

 

Sixty seven (36.6%) women have died. Median survival was 103 months (range 5, 304). 

Five year overall survival was 73.5% (95%CI 71.1, 75.9) and ten year overall survival 

was 62.4% (95%CI 60.0, 64.8). There was no significant difference in overall survival 

between women diagnosed when pregnant and postpartum (χ2 0.052, df 1, p = 0.82). 

(Table 17) 
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Table 17: Overall survival for women diagnosed with GBC pregnant or post partum at diagnosis 

Overall survival Pregnant  

 (95%CI) 

Post partum   

(95%CI) 

Total GBC cases  

(95%CI) 

Five years 69.1 (56.9, 81.2) 73.8 (66.2, 81.4) 73.5 (71.1, 75.9) 

Ten years 62.9 (58.7, 66.2) 59.5 (56.5, 62.5) 62.4 (60.0, 64.8) 

 

Pregnancy Outcome  

The pregnancy outcome for 142 (78%) of the women was a healthy live birth. 

Proportionally more women who were pregnant at the time of diagnosis had 

terminations of pregnancy and women who were postpartum at diagnosis had 

proportionally more miscarriages and this was significant (χ2 = 7.936, df 2, p =0.019). 

(Table 18) 

Table 18: Pregnancy outcome for women diagnosed with GBC by pregnancy status at diagnosis 

Pregnancy outcome Pregnant (%)  Post partum (%) Total (%) 

Termination   13 (24) 12 (9) 25 (14) 

Miscarriage  2 (3) 13 (10) (incl 1 ectopic) 15 (8) 

Live birth 

   Postpartum(breast fed)   

40 (73) 102 (81) 

           Yes 44 (43) 

            No 42 (41) 

 Unknown 16 (16) 

142 (78) 

Total 55 (100) 127 (100) 182 (100) 

 

For women who were postpartum at diagnosis as many women breast fed as did not. 

Women who breast fed were more likely not to have been diagnosed until at least 27 

weeks after completion of their pregnancy than women who didn’t breast feed but this 

was not significant (χ2 = 14.0, df 8, p = 0.08). (Table 19) Only one woman who was 

diagnosed while pregnant breast fed; this was for only one week between delivery of the 

baby and the commencement of her chemotherapy. 
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Table 19: Time between delivery and diagnosis of GBC for women diagnosed post partum 

Time between 
delivery and  
diagnosis (weeks) 

Breast fed (%) No breast feeding 
(%) 

Unknown (%) Total (%) 

1-13 - 21 (51) - 21 (17) 

14-26 - - - - 

27+ 43 (98) 19 (46) 39 (93) 101 (80) 

Unknown 1 (2) 1 (3) 2 (7) 4 (3) 

 

Survival  

Age and stage matched case control study The mean age of the cases was 34.4 years 

(range 24, 44) and of the controls 35.9 years (range 26, 47); this age difference was 

significant (t = 2.9, p = 0.004). Age at diagnosis was still significantly different between 

GBC cases and controls when survival outcome was taken into consideration. (Table 

20)  

Table 20: Age at diagnosis for GBC cases compared to non-GBC controls and by mortality status 

Status Mean age – years (95% CI) Significance 

All       Cases 

            Controls 

34.4 (33.7, 35.1) 

35.9 (35.2, 36.6) 

t = 2.88, p = 0.004 

Alive   Cases 

            Controls 

34.8 ( 33.9, 35.8) 

36.1 (35.2, 37.0) 

t = 1.95 p = 0.05 

Dead   Cases 

            Controls 

33.8 (32.6, 35.3) 

35.4 (34.2, 36.5) 

t = 1.97, p = 0.05 

 

The median tumour size for the cases was 21mm (range 1 to 120 mm) and for the 

controls 20mm (range 1, 70) (χ2= 30.0, df = 47, p=0.97) (Table 21). The proportion of 

women with positive lymph nodes was similar for both cases (n = 81, 55%) and controls 

(n = 78, 53%) (χ2 = 1.6, df = 2, p = 0.46). Cases were more likely to have histological 

grade 3 tumours but the result was not significant (χ2 = 6.5, 3df, p = 0.09). 

Cases were more likely to have a mastectomy as definitive surgery (n = 108, 74%) than 

the controls (n = 82, 56%) (χ2 = 12.8, df = 3, p=0.005). (Table 21)  Significantly more 
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cases (n = 96, 65%) received adjuvant chemotherapy than controls (n = 67, 46%) (χ2 = 

11.6, df = 1, p = 0.001). 

Table 21:  Comparison of tumour and treatment characteristics between GBC cases and non-GBC 
controls 

Variable Case (%) Control (%) Significance 

Tumour size 

      <20mm 

      20-50mm 

      >50mm 

      Unknown 

 

52 (36) 

63 (44) 

16 (11) 

12 (9) 

 

57 (40) 

66 (46) 

17 (12) 

3 (2) 

 

χ
2= 30.0, 47df, p=0.97 

 

Lymph Node status 

      Positive 

      Negative 

      Unknown 

 

81 (55) 

59 (40) 

7 (5) 

 

78 (53) 

54 (37) 

15 (10) 

 

χ
2 = 1.6, 2df, p = 0.46 

Tumour grade 

      1 

      2 

      3 

      Unknown 

 

4 (3) 

36 (25) 

91 (64) 

12 (8) 

 

11 (8) 

47 (33) 

75 (52) 

10 (7) 

 

χ
2 = 6.5, 3df, p = 0.09 

Definitive surgery 

      BCS  

      Mastectomy 

      No Surgery 

      Unknown 

 

36 (25) 

108 (74) 

2 (1) 

0 (0) 

 

60 (41) 

82 (56) 

2 (1) 

3 (2) 

 

χ
2 = 12.8, 3df, p=0.005 

Chemotherapy 

      Yes 

      No 

      Unknown 

 

96 (65) 

50 (34) 

1 (1) 

 

67 (46) 

80 (54) 

0 (0) 

 

χ
2 = 11.6, 1df, p = 0.001 

Area  

      Metro 

      Rural  

     Remote 

 

114 (78) 

21 (14) 

12 (8) 

 

120 (82) 

19 (13) 

8 (5) 

 

χ
2 = 1.1, 2df, p = 0.59 

 

Mortality was proportionally higher for cases (n = 57, 38.8%) than control (n = 42, 

25.9%) but not statistically significant (χ2 = 3.4, p = 0.06).  The mean survival time for 

cases was 93 months (range 6, 265) and for controls 109 months (range 11, 271). Five 
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and 10 year survival was worse for GBC cases than controls. Five year survival cases 

1.2% (95%CI 78.6, 63.8%) and controls 76.8% (95%CI 83.7, 69.9). Ten year survival 

cases 58.6% (95%CI 67.4, 49.8) and controls 69.3% (95%CI 77.3, 61.3) (χ2 = 3.6, p = 

0.06).   

In a bivariate Cox’s proportional hazards model, (Table 22) GBC cases were 63% more 

likely to die than the controls (HR 1.47, p = 0.06). The older a woman was at diagnosis 

the less likely she was to die (HR 0.96, p = 0.053) Women were more likely to die if 

they had more advanced stage (HR 5.83, p<0.001), larger tumour (HR 2.78, p<0.001) or 

positive lymph nodes (HR 3.51, p <0.001) at diagnosis.  

Table 22: Bivariate Cox’s proportional hazards regression model age and stage matched case 
control study – tumour size and lymph node status 

Variable p-value Hazard Ratio 95% CI 

GBC case 0.06 1.47 0.98 -2.18 

Age (years) 0.053 0.96 0.92 – 1.00 

Stage    

II 0.001 3.64 1.75 -7.56 

III <0.001 5.83 2.51 – 13.51 

Tumour size    

       <20mm  1.0  

       20-49 mm <0.001 2.96 1.74 – 5.02 

       >=50 mm <0.001 2.78 1.74 – 6.86 

Lymph node (positive)    

       Negative  1.0  

       Positive <0.001 3.51 2.12 – 5.81 

 

In a multivariate Cox’s proportional hazards regression model (Table 23) women were 

four times more likely to die if they had larger tumours (HR 2.65, p 0.006) or lymph 

node positive disease (HR 7.15, p <0.001) at diagnosis. GBC cases were more likely to 

die than controls (HR 3.97, p 0.016) The lymph node status at diagnosis of GBC cases 
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and controls was different (HR 0.27, p = 0.028). Controls were six times (HR = 6.04 

95%CI 2.08, 17.49) more likely to die but GBC cases were only twice as likely to die if 

they were lymph node positive at diagnosis (HR = 1.91 95%CI 0.99, 3.68). (Table 24) 

That is, a lymph node negative status did not purvey a survival advantage for GBC 

cases.  

Table 23: Multivariate Cox’s proportional hazards regression model to identify if pregnancy 
associated with a diagnosis of breast cancer affected survival in an age and stage matched case 
control study 

Variable Significance Hazard Ratio 95% CI 

Age (years) 0.23 0.97 0.92 – 1.02 

Tumour size    

    < 20mm  1.0  

    20-49 mm 0.004 2.30 1.31 – 4.03 

    >=50 mm 0.004 2.78 1.38 – 5.63 

Lymph node status 

    Negative 

  

1.0 

 

    Positive 0.001 6.35 2.22 – 18.14 

Non-GBC control  1.0  

GBC case 0.017 3.94 1.23 – 12.13 

Lymph*case 0.049 0.29 0.09 – 0.99 

 
Table 24: Multivariate Cox’s proportional hazards regression model demonstrating the interaction 
between lymph node status and case/control status  

Variable Hazard Ratio 

Lymph Node Status Control Case 

        Negative 1.0 1.0 

        Positive 

        (95% CI) 

6.04  

(2.08 – 17.49) 

1.91  

(0.99 – 3.68) 

 

Cohort survival analysis From the WACR, 2752 women were identified who were 

diagnosed with breast cancer when aged less than 45 years old; 184 of these women 

were identified as being diagnosed with GBC. The mean age of women diagnosed with 

GBC was 34.5 years (range 17, 44) and for other women less than 45 years when 
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diagnosed with breast cancer was 39.3 years (range 16, 44); this difference was 

significant (t = 13.49, df 2751, p >0.000).  

Proportionally more GBC cases were more likely to have histological tumour grade 3 

tumours (χ2 = 284.25, df 6 p =0.000), Stage III disease (χ
2 =124.59, df 4, p =0.000) and 

positive axillary lymph nodes (χ2 = 78.35, df 2, p =0.000). The mean tumour size for 

women diagnosed with GBC was 32.7mm (range 1, 120) and for non-GBC cases 

25.5mm (range 1, 120); this difference was significant ( t 1.82, df 1, p = 0.041). Women 

diagnosed with GBC were more likely to die (41.3%) compared to non-GBC cases 

(31.6%) and this was significant. (χ2 = 7.45, df 2, p =0.006)  

There was no significant difference between GBC cases who were pregnant or post 

partum at diagnosis with respect to tumour grade (χ = 2.25, df 4 p =0.689) and disease 

stage (χ2 =4.1, df 4, p =0. 392) but more women diagnosed with GBC post-partum were 

lymph node negative (χ2 = 78.35, df 2, p =0.000). Women diagnosed with GBC when 

pregnant had larger mean tumour size (33.3mm) than women diagnosed post partum 

(25.7mm) but this was not significant (t = 1.92, df 75, p = 0.59).  There was also no 

difference in the likelihood of a women diagnosed with GBC when pregnant (43.6%) 

dying than women diagnosed with GBC when post partum (40.3%) (χ2 = 0.18, df 1, p = 

0.675). 

The proportion of women who died from breast cancer in years one to five, and year ten 

after diagnosis of breast cancer was almost double for women diagnosed with GBC 

compared to the non-GBC cases; there was little difference in the proportion of women 

diagnosed with GBC dying when those diagnosed when pregnant or post partum were 

compared. (Figure 8) 
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Figure 8: Survival status by year from diagnosis for women diagnosed with breast cancer aged less 
than 45 years, all women diagnosed with GBC and GBC cases by pregnancy status at diagnosis 
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A Cox’s proportional hazards regression model which included age, tumour grade, 

lymph node status and disease stage at diagnosis, and whether the women was a GBC 

case or not was undertaken.  GBC cases were found to have a 32% increase risk of 

death (HR 1.32, 95%CI 1.00, 1.73, p = 0.048). (Table 25) 
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Table 25: Multivariate Cox’s proportional hazards regression model to identify whether pregnancy 
associated with a diagnosis of breast cancer affected survival in the WA cohort of women diagnosed 
when aged less than 45 years 

Variable β co-efficient Significance Hazard Ratio 95% CI 

Non-GBC control 

GBC case 

 

1.97 

 

0.048 

1.0 

1.32 

 

1.00, 1.73 

Tumour grade  

    1 

    2 

    3 

    Unknown 

 

 

2.63 

4.12 

3.66 

 

 

0.009 

0.000 

0.000 

 

1.0 

2.26 

3.48 

2.95 

 

 

1.23, 4.14 

1.92, 6.28 

1.65, 5.26 

Disease Stage  

    1 

    2 

    3 

    Unknown 

 

 

2.71 

5.42 

4.11 

 

 

0.007 

0.000 

0.000 

 

1.00 

1.56 

2.94 

2.00 

 

 

1.13, 2.14 

1.99, 4.34 

1.44, 2.78 

Lymph node  

    Negative 

    Positive 

    Unknown 

 

 

7.04 

0.11 

 

 

0.000 

0.912 

 

1.0 

2.31 

1.02 

 

 

1.83, 2.92 

0.77, 1.33 

Age (years) -1.69 0.090 0.99 0.97, 1.00 

 

A second Cox’s proportional hazards regression model was performed to identify 

whether the pregnancy status at diagnosis had an effect on survival. Instead of 

comparing all GBC cases and non-GBC cases an additional variable was added to the 

model which distinguished the pregnancy status at time of diagnosis for women 

diagnosed with breast cancer; that is pregnant (GBC), postpartum (GBC) or no 

associated pregnancy (non-GBC cases).  The model also included the age, histological 

grade, lymph node status and disease stage at diagnosis. GBC postpartum cases were 

found to have a 48% increased risk of death (HR 1.48, 95%CI 1.09, 2.02, p=0.012) 

compared to non-GBC cases. GBC cases who were pregnant at diagnosis, however, had 

only a 3% increased risk of death (HR 1.03, 95%CI 0.66, 1.61, p = 0.88) compared to 

non-GBC cases. (Table 26) 
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Table 26: Multivariate Cox’s proportional hazards regression model to identify whether pregnancy 
status (no associated pregnancy, pregnant, postpartum) at diagnosis of breast cancer affected 
survival in the WA cohort of women diagnosed when aged less than 45 years   

Variable β co-efficient  Significance Hazard Ratio 95% CI 

Non GBC 

GBC case 

     Pregnant 

     Post partum 

 

 

0.15 

2.51 

 

 

0.880 

0.012 

1.0 

 

1.03 

1.48 

 

 

0.66, 1.61 

1.09, 2.02 

Tumour grade  

     1 

     2 

     3 

     Unknown 

 

 

2.63 

4.15 

3.66 

 

 

0.009 

0.000 

0.000 

 

1.0 

2.26 

3.50 

2.95 

 

 

1.23, 4.15 

1.94, 6.34 

1.65, 5.27 

Disease Stage  

     1 

     2 

     3 

     Unknown 

 

 

2.70 

5.49 

4.11 

 

 

0.007 

0.000 

0.000 

 

1.00 

1.55 

2.99 

2.00 

 

 

1.13, 2.13 

2.02, 4.42 

1.44, 2.78 

Lymph node 

     Negative  

     Positive 

     Unknown 

 

 

7.05 

0.13 

 

 

0.000 

0.896 

 

1.00 

2.32 

1.02 

 

 

1.84, 2.93 

0.77, 1.34 

Age (years) -1.76 0.078 0.99 0.97, 1.00 
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3.4 Discussion 

Epidemiology 

The proportion of women less than 45 years of age diagnosed with breast cancer 

associated with pregnancy (7.2%) was at the lower end of  the range (7 -14%) reported 

in the literature. 84 96 97 The proportion of pregnancies affected by breast cancer (36 per 

100000) was at the higher end of the range reported in other studies (10-39 per 100000 

pregnancies). 89 These two factors probably reflect Australia’s very low pregnancy rate 

and the rising age of women at first pregnancy combined with the increased risk of 

developing breast cancer for women as they enter their mid 30s. It is important, 

therefore, that clinicians follow guidelines for the assessment of breast changes even 

when a woman is pregnant and that women continue to be breast aware particularly if 

they are considering pregnancy in there late 30s and early 40s, when the incidence of 

breast cancer begins to rise. 

Demographics and risk factors  

The median age and age-range of women diagnosed with GBC in this study (median 34 

years; range 24, 44) were similar to that seen in other studies. 93 138 139 The age 

distribution of women diagnosed with GBC demonstrates that they were significantly 

younger at diagnosis compared to other women aged less than 45 years diagnosed with 

breast cancer in WA. This has not been demonstrated in any other study. Women 

diagnosed with GBC were older than other women who had a live birth in WA during 

the same time period. For 80% of the women diagnosed with GBC, however, the 

pregnancy complicated by breast cancer was not their first pregnancy. The previous 

pregnancy/ies could, therefore, increase the risk of breast cancer.41 This combined with 

women delaying pregnancy and not completing their families until they are older when 
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the chance of breast cancer being incident with the pregnancy is higher which suggests 

more GBC cases are likely to occur.  

The majority of women were referred to Perth hospitals for treatment even if they lived 

in rural areas although 13 (29%) women who lived in a rural area were initially treated 

in their local health area with surgery. With the establishment of the WA Cancer and 

Palliative Care Network, Models of Care have been developed which centre on the 

patient. These Models of Care include recommendations for the care of cancer patients 

in rural and remote areas that encourage the use of a multidisciplinary approach to 

planning and undertaking treatment which involves both local and Perth based health 

professionals.140 141 This approach means that young women diagnosed with breast 

cancer in rural and remote areas can choose to receive the same treatment as women 

living in metropolitan areas but will more likely to be able to have much of their 

treatment closer to home.     

A family history of breast cancer was identified in 19 (10%) women but only two had a 

known BRCA gene mutation. This is a similar to the numbers reported elsewhere.142 

Our numbers may be an underestimation as we do not know how many women are 

unaware of a family or genetic history. Many of the women from this study underwent 

genetic counselling after their diagnosis of breast cancer but chose not to be tested or 

waited many years before being tested.   

Diagnosis 

The most common presenting symptom was a lump which was most often found in the 

UOQ of the breast, as reported in other studies.143-145 There was a wide range of length 

of symptoms (0-104 weeks) but the majority of women were diagnosed within seven 

weeks of first noticing a symptom. Delays that relate to contact with a clinician are, 

therefore, unlikely to play a role in poor prognosis for women diagnosed with GBC. 

The breast cancer, however, could be masked by the pregnant or lactating breast and, 
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therefore, be asymptomatic for longer. This masking is more likely to cause later 

presentation of the disease but this would be difficult to quantify.146 

More than half (n = 112; 62%) of the women had at least one imaging procedure as part 

of their diagnostic work up with 17 (15%) procedures demonstrating a negative result. It 

has been suggested that imaging procedures are unnecessary during pregnancy and 

lactation because most symptoms are clinically obvious,147but the Australian 

recommendations are that imaging should play a part in the diagnostic work up of breast 

symptom identified during pregnancy or lactation.63 Imaging will be discussed further 

in Chapter 5. 

Most GBC diagnoses were confirmed with FNA. Very few had core biopsy although a 

number of cases up to the year 2000 were confirmed by open biopsy. As technology 

improves and confidence in reporting grows more women are able to be diagnosed with 

minimal interventions. It is important for the pathologist to be aware that the specimen 

is from a pregnant or lactating breast so that they can take this into consideration in their 

pathological review.103 

The tumour characteristics of GBC cases were similar to breast cancers identified in all 

young women. The majority (85%) of women had IDC, the most common form of 

breast cancer.91 148-150 Over half the women (53%) had poorly differentiated tumours 

(histological grade III). These more aggressive tumours are more commonly seen in 

young women and carry a poor prognosis.91 150 The tumours were also more often 

greater than 20 mm and more women had positive axillary lymph nodes, this again 

suggests more of these women have poor prognosis disease. 

Breast cancer management and outcomes 

Two thirds of the GBC cases (66%) had mastectomy as surgical management and this 

proportion was similar whether the woman was pregnant (65%) or post partum (66%) at 
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diagnosis. Women who were pregnant at the time of diagnosis would more likely be 

recommended a mastectomy because radiotherapy is contraindicated.91 151 152 This 

finding suggests that women who are diagnosed post partum have more advanced 

disease at diagnosis and again this could be because of more aggressive disease and /or 

the tumour being masked by the pregnant or lactating breast. 

Just five women received chemotherapy while pregnant and 26 (60%) women who were 

pregnant chose to delay adjuvant chemotherapy and all are still alive and well. These 

women all received their adjuvant chemotherapy within six months of breast cancer 

diagnosis. The women who delayed treatment and died were either women with very 

poor prognosis tumours who would have been less likely to survive with or without a 

concurrent pregnancy, and/or women who delayed chemotherapy for more than six 

months. There is no evidence currently published that young women diagnosed with 

breast cancer who delay the initiation of chemotherapy will have poor survival.153 154 

There is, however, some evidence that a delay in receiving chemotherapy of greater 

than three months from breast cancer diagnosis makes treatment less effective in the 

elderly.155 It could, therefore, be inferred that if delayed initiation of chemotherapy in 

older women makes treatment less effective, then in young women, with often more 

aggressive forms of breast cancer, a delay in treatment could have an even larger 

incremental effect on outcome. 

More women today receive chemotherapy for breast cancer treatment during pregnancy, 

and without long-term damage to the foetus.91 150 156 Drugs are being developed that in 

the future will treat the mother but not pass through the placenta to the foetus.157 

Ultimately, it is the woman’s choice whether she receives chemotherapy during her 

pregnancy or not. If the woman does choose to have chemotherapy during her 

pregnancy then it is important that there is good communication between her 
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oncologists and obstetrician so that neither the maternal or foetal health are 

compromised. 158 

Less than a quarter (24%) of the women diagnosed with GBC received hormone 

therapy. This could partly be due to the higher proportion of ER negative tumours 

identified in premenopausal women,159 but ER status was not available on 25% of our 

cases and not all women diagnosed with ER positive tumours received hormone 

therapy. Some women who were ER positive may have chosen not to have hormone 

therapy or would not have been offered Tamoxifen during their pregnancy because of 

the chance of birth defects.115 During the study period it was common for 

premenopausal women diagnosed with breast cancer not to have been offered hormone 

therapy. Even when hormone therapy was offered some young women declined or 

stopped taking the therapy because of its side effects such as menopausal symptoms or 

because they wanted the opportunity to conceive before the completion of their full 

hormone treatment.115 160 

Half the women diagnosed with GBC (49%) had disease recurrence and recurrence was 

more likely to occur in the first two years after diagnosis, although it did occur up to 18 

years after diagnosis. This follows a similar pattern of recurrence to all women 

diagnosed with breast cancer.71 161-163 Improved treatment options have seen significant 

increases in survival for all women diagnosed with breast cancer over the last two 

decades. This is reflected in survival for women diagnosed with GBC in this study.  

Pregnancy outcome and management 

The most common pregnancy outcome for all women diagnosed with GBC was a live 

birth (78%). Significantly more women who were pregnant at diagnosis, however, 

terminated their pregnancy than those who were diagnosed with GBC postpartum. 

While some of the women chose or were recommended to terminate their pregnancy, 

others were unaware they were pregnant when they commenced adjuvant treatment 
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which in some cases prompted them to undergo a pregnancy termination. It is, 

therefore, important that pre and peri menopausal women diagnosed with breast cancer 

are asked if they might be pregnant and that a pregnancy test be undertaken if there is 

any doubt. 

Women who breast fed their child were more likely to be diagnosed as they were 

weaning their child. The lactational changes in the breast could, therefore, mask the 

cancer until weaning.91 93 98 Other studies have reported the milk rejection sign as a 

symptom of GBC but only two women in this study reported this symptom.164-166 

Survival 

In this study women diagnosed with GBC had poorer five year survival (73%) than all 

young women diagnosed with breast cancer (85%)167 and survival was similar in 

women diagnosed with GBC during pregnancy or postpartum. Survival continues to 

improve for all women diagnosed with breast cancer because of earlier detection and 

improved treatments.168-170 Premenopausal women and their clinicians are now more 

aware that breast symptoms in young women can be a sign of breast cancer even when 

the woman is pregnant, therefore, most young women are diagnosed with early stage 

disease. There will always be young women, however, who have more aggressive, poor 

prognosis disease that will be diagnosed at an advanced stage. This will include women 

who are pregnant or lactating because the breast changes may mask the cancer even for 

a short time allowing the cancer to metastasise to lymph nodes and distant sites. 

Age and stage matched case control study 

In the age and staged matched case control study women diagnosed with GBC had 

worse survival than other young women diagnosed with breast cancer. This result 

approached statistical significance and we would expect if the sample size had been 

larger then the result would be significant. This worse survival has not been reported in 
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similar studies where matched controls were used.4 134 We believe this survival 

difference to be real but some biases may be important such as age and treatment 

regimens. The reasons are discussed below.   

Cases were significantly younger than controls even though they were matched on age 

at diagnosis (± two year). This age difference remained significant whether cases 

survived or not. Potential controls were more likely to be older than GBC cases because 

the incidence of breast cancer increases with age and there was more chance of 

identifying a matching control that was older than younger than each case. Young age at 

diagnosis of breast cancer is a known predictor of poor prognosis. Age at diagnosis, 

therefore, could partly explain the reason why women diagnosed with GBC have worse 

survival. 71 146 

Conversely, although GBC cases and their controls were similar in tumour size, lymph 

node status and histological grade, GBC cases had more extensive treatments.  GBC 

cases were more likely to have a mastectomy than controls, which should have led to 

better prognosis. Women with GBC who are pregnant at diagnosis are recommended to 

have a mastectomy because they can not receive adjuvant radiotherapy, but only one 

third of our cases were pregnant at diagnosis so this can not account for the greater 

number of mastectomies. In previous published work and this thesis we have reported 

that more women diagnosed postpartum have a mastectomy.171 The reason for this was 

not entirely clear but certainly it was not just because the tumour was large and has not 

been reported in previously published studies.98 134 The possible clinical reason for a 

mastectomy or the use of adjuvant chemotherapy in the GBC cases was that as GBC has 

poorer outcomes, clinicians chose more aggressive forms of treatments. 

GBC cases were also more likely to have adjuvant chemotherapy than the controls. This 

again could be because GBC was perceived as a more aggressive disease and that more 
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aggressive treatment was necessary. Previously published studies have reported though 

that adjuvant chemotherapy does not convey survival advantage for GBC cases. 93 98  

WA is a vast state and the issue of accessing appropriate clinical services in rural and 

remote areas has been questioned.33 38 Previously published studies have matched cases 

and controls on hospital where treated to avoid differences in management.4 93 

Management differences were, however, unlikely to play a part in the poorer survival 

for cases as both cases and controls were equally represented in metropolitan, rural and 

remote areas. 

The most unexpected and highly significant finding was that a negative lymph node 

status at diagnosis conveyed a survival advantage for the controls but not for the GBC 

cases. Ishida reported similar findings and assumed that pregnancy itself was the poor 

prognostic factor.93 172 This result suggests that tumour prognosis in pregnancy related 

breast cancer is dependent not only on conventional factors such as lymph node status, 

but almost certainly on other molecular prognostic markers, which could be studied in 

the future using, for example, molecular profiling.  Currently it is uncertain how 

pregnancy stimulates and/or protects against breast cancer. The natural history of breast 

cancer suggests that the cancer could have begun to grow before the pregnancy 

commenced. Could it be that the pregnancy changes the host environment and 

encourages the breast cancer to metastasise? A number of mechanisms have been 

suggested including changes to the maternal immune system, embryogenesis and 

pregnancy related hormones.173-175 It is likely to be a very complex model where the 

tumour characteristics, host characteristics, pregnancy and genetics all play a part. A 

prospective case control or cohort study investigating these factors is necessary to 

understand how pregnancy can affect the maternal host and make it more or less 

susceptible to breast cancer metastases. 
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Cohort study – Cox’s proportional hazards regression model 

It is known that women diagnosed with GBC are more likely to die than other similar 

aged women diagnosed with breast cancer although when GBC cases are matched on 

disease stage and age other studies have suggested they are no more likely to die.4 134 It 

has, therefore, been assumed that women diagnosed with GBC had more advanced 

disease at diagnosis.98 130 132 133 In this Cox’s proportional hazards regression model, 

however, we have demonstrated for the first time, in a large population-based cohort of 

women diagnosed with breast cancer when aged less than 45 years, that women 

diagnosed with GBC were still more likely to die than other young women diagnosed 

with breast cancer even when tumour grade, disease stage, lymph node status and age 

were included in the model. This suggests that there may be something else occurring 

when GBC is diagnosed during or just after completion of a pregnancy. Tumour size 

was not included in the model because for many of the earlier diagnosed non-GBC 

cases tumour size was not always recorded in the WACR dataset. We were able though 

to make assumptions about tumour size based on biopsy size noted in the pathology 

reports to calculate disease stage in many cases. It would be beneficial to undertake a 

prospective cohort study of young women diagnosed with breast cancer as pathology 

reports now more accurately record disease stage; including tumour size. 

An even more significant finding is that women diagnosed with GBC when postpartum 

were 48% more likely to die than other young women diagnosed with breast cancer 

where as those diagnosed when pregnant were only 3% more likely to die than other 

young women diagnosed with breast cancer. This has been suggested by other authors.40 

81 82 133 146 176 It may reflect that whatever occurs in the breast while a woman is pregnant 

± lactating causes those diagnosed with GBC to have worse survival than other young 

women diagnosed with breast cancer and this is cumulative the further into the 

pregnancy or postpartum a women is when she is diagnosed with breast cancer.177 For 
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many of the women diagnosed with GBC this was not their first pregnancy and recent 

pregnancy (up to six years) is known to increase the risk of developing breast cancer.177 

Although we did not assess this in our study some work has been undertaken to look at 

survival based on stage of pregnancy or postpartum but the results were inconclusive.95 

178 An updated study to demonstrate if the cumulative time a woman diagnosed with 

GBC is pregnant ± breastfeeding has an impact on their survival is needed.  

Conclusion 

Survival for women diagnosed with GBC has improved over time as it has for all 

women diagnosed with breast cancer. Women diagnosed with GBC, however, continue 

to have worse survival than other young women diagnosed with breast cancer. This 

does not appear to be related to age, disease stage, lymph node status or tumour grade at 

diagnosis.  

Women who were pregnant when diagnosed with GBC had more advanced disease at 

diagnosis, which is likely due to the pregnancy masking breast symptoms and delaying 

the cancer diagnosis. It is, therefore, important that breast symptoms in pregnant women 

are investigated promptly using triple assessment. 

The two most important discoveries in this chapter were 

1. In the age and stage matched case control study lymph node negativity for women 

diagnosed with GBC did not convey a survival advantage as it did for the other women 

diagnosed with breast cancer. This suggests that pregnancy may alter the breast cancer 

and how it metastasises. A case control or cohort study of young women diagnosed with 

breast cancer that includes women diagnosed with GBC is needed to further investigate 

this. 

2. Women who were diagnosed with GBC postpartum were 48% more likely to die than 

other young women diagnosed with breast cancer where as women who were pregnant 
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at diagnosis had only a 3% increased risk. It may, therefore, be the time a woman is 

pregnant ± breast feeding which affects the tumour prognosis. For many women 

diagnosed with GBC, this was not their first pregnancy and recent pregnancy (up to six 

years) is known to increase the risk of developing breast cancer. These factors suggest 

that the cumulative effect of pregnancy ± breast feeding plays a role in breast cancer 

prognosis and needs further investigation.  

 





 

 

Chapter 4.  Patterns of care and outcomes - Pregnancy after breast 

cancer  

Chapter objectives 

• To identify young women diagnosed with breast cancer who subsequently 

conceived in WA between 1 January 1982 and 31 December 2003.  

• To assess the patterns of care, treatment outcomes and pregnancy outcomes for 

these young women. 

• To determine whether women diagnosed with breast cancer who subsequently 

conceive have better survival than other young women diagnosed with breast 

cancer.  

• To assess the effect of time to pregnancy on the survival of young women 

diagnosed with breast cancer who subsequently conceived. 
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4.1 Background 

Epidemiology 

It is estimated that 7% of  premenopausal women remain fertile, and only 3-4% become 

pregnant, following a diagnosis of breast cancer;44 83 85 179 although pregnancy has been 

reported to have little effect on the outcome of the disease.43 44 The proportion of 

women who become pregnant after a diagnosis of breast cancer is likely to be lower 

than might be expected for two reasons, one, under-reporting of pregnancy terminations 

and missed abortions; and two, no formal population-based study has been undertaken 

of how many women remain fertile after a diagnosis of breast cancer. 

Breast cancer diagnosis and management 

The diagnosis and management options for women who become pregnant after a 

diagnosis of breast cancer are the same as for other young women diagnosed with breast 

cancer. (Further detail Chapter 2.2) 

Outcomes and survival 

The literature, to date, reports that breast cancer survivors who subsequently conceive 

have equivalent survival, and in some studies better survival, than those women who 

don’t conceive after a diagnosis of breast cancer.84 178 180-184 This suggests that 

subsequent pregnancy may provide a survival benefit. Sankila reported that women 

diagnosed with breast cancer when less than 40 years old had a better ten year survival 

if they had a full term pregnancy after their diagnosis of breast cancer than if they didn’t 

(92%, 95%CI 85, 99 vs 60%, 95%CI 54, 66).  These results could be biased as generally 

only a select group of women with good prognostic tumours become pregnant after a 

diagnosis of breast cancer. This bias is referred to as the “healthy mother” effect.43  
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Contraception and pregnancy after breast cancer diagnosis 

Contraceptive advice should be offered to pre and peri menopausal women following a 

diagnosis of breast cancer. This is for two reasons firstly, mechanical contraception is 

necessary as the oral contraceptive pill (OCP) is discouraged as it may cause a small 

increased risk to the woman of developing breast cancer and at present the hormonal 

effect of OCP use on any residual tumour following breast cancer treatment is 

unknown.185 186 Secondly, the teratogenic effect that drugs or radiation used as adjuvant 

therapy may have on a developing foetus.  

Some women will unavoidably become pregnant while receiving adjuvant systemic 

treatment. If this occurs, the woman and her partner should discuss the implications and 

options with her treating clinicians. The experiences of other women published in case 

reports will be a useful tool in the decision making process for such women. When 

Tamoxifen is prescribed as long-term adjuvant treatment it is still very important that 

premenopausal women use contraception as it is known to induce ovulation in 

premenopausal women and also cause foetal malformations. (See Chapter 2.2)115  

Pregnancy is not recommended in the first two years following the completion of breast 

cancer treatment.87 187 This is not based on published research but to ensure that the 

woman does not become pregnant and concurrently develop an early recurrence, with 

its poor prognosis. The decision to have a child, planned or otherwise, following a 

diagnosis of breast cancer is an enormous undertaking. Concerns about what influence 

the pregnancy will have on the breast cancer, whether the breast cancer will recur and 

what effect the breast cancer and its treatment will have on any offspring are important 

to the woman and her family. These concerns should be discussed during the decision 

making process.  
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Fertility after breast cancer diagnosis 

It is widely recognised that both cytotoxic and hormone treatments will affect fertility.83 

179 188 Sixty four percent of adult females who undergo chemotherapy will experience 

some symptoms of ovarian failure.110 184 189 190 Many women who receive chemotherapy 

for breast cancer will become amennorhoeic, particularly those aged over 40 years.191  

In women with ER positive tumours temporary or permanent ovarian failure may be the 

aim of treatment although the survival gains must be weighed against morbidity and 

patient concerns.110 192 193 

Infertility can be devastating for a woman who would like the opportunity to conceive a 

child. Various strategies have been proposed to protect the fertility of a woman 

undergoing chemotherapy. One is reversible chemical sterilisation to protect the 

follicles during therapy using such drugs as Goserelin. Cryopreservation of ovarian 

tissue has also been undertaken but needs the use of follicle enhancing drugs before 

wedge resection can be performed which results in delays in the commencement of 

adjuvant therapy and the effect of the fertility drugs on any residual breast cancer is 

unknown. Recently, ovarian tissue has been reimplanted in a woman who was 

previously diagnosed with cancer, with successful production of a full term 

pregnancy.194 195 This technique is still experimental and not yet viable in routine 

clinical practice. 

It is important that the issue of fertility is discussed with the premenopausal woman at 

or shortly after a diagnosis of breast cancer. If a woman would like the option to have a 

chance at pregnancy then it is important that she be referred to a fertility specialist to 

discuss her options and to undergo any necessary procedures before adjuvant systemic 

therapy commences.196 A decision aid has been developed in Australia to assist women 

in deciding what choices they want to make about their fertility following treatment for 

breast cancer.197  
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4.2 Methods 

Study population 

The study population was identified through the WADLS. The WA hospital morbidity, 

cancer registration and death registration databases were linked and a de-identified 

dataset obtained that included the complete records of all women aged less than 45 

years of age when diagnosed with breast cancer between 1 January 1982 and 31 

December 2003.  

Selection criteria 

Identifying primary breast cancers Primary invasive and in situ breast cancers were 

identified using the ICD diagnosis codes. Over the study period three versions of ICD 

codes were published; ICD – 9 (1982-1987), ICD - 9CM (1988- June 1999) and ICD-

10AM (July 1999 on).  The diagnosis codes used were from ICD-9 & ICD-9 –CM –

174, 174.0, 174.1, 174.2, 174.3, 174.4, 174.5, 174.6, 174.7, 174.8, 174.9 and 233.0 and 

from ICD-10 AM – C50, C50.0, C50.1, C50.2, C50.3, C50.4, C50.5, C50.6, C50.7, 

C50.8, C50.9 and D05. 

Identifying obstetric events To identify cases of subsequent pregnancy the study 

population dataset were interrogated for obstetric events. A pregnancy episode 

subsequent to a primary breast cancer diagnosis was identified using ICD diagnosis 

and/or procedure codes related to an obstetrics event including live birth, still birth, and 

spontaneous and therapeutic abortion. The obstetric codes used were: 

Diagnosis codes: 

ICD – 9 & ICD – 9CM - 630.0- 633.9 and 634.00- 669.99 

ICD – 10AM - O00.0 –O20.9, O30.0 – O30.9, O80, O81, O82 or O95 

Procedure codes: 
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ICD – 9 - 5-690 and 5-720 – 5-759 

ICD – 9CM - 69.01, 69.02, 69.09, 69.50-69.59, 72.00-74.99, 75.0 and 75.1 

ICD – 10AM 90461-00, 90462-00, 16600-00, 16603-00, 90463-00, 90467-00, 90470-09 

and 16520-00 

For each admission recorded on the HMDS there are up to 21 diagnosis codes and 11 

procedure codes and every code position was interrogated within the admission for one 

of these codes.   

Inclusion criteria Potential cases with at least one pregnancy following a diagnosis of 

breast cancer were identified if an obstetric event was recorded any time after the first 

admission related to the primary breast cancer. Women who were identified in both the 

GBC and subsequent group were flagged and their information included in both data 

sets. Potential cases were than re-identified by the WADLS staff so that cases could be 

confirmed by chart review.  

Exclusion criteria Women were excluded from the study if they did not have a 

pathologically confirmed primary breast cancer diagnosed in WA. Some breast cancer 

cases reported for the first time were originally diagnosed interstate or overseas. Others 

were reported to the WACR via the death registry or the HMDS and were identified 

during this study not to have a pathologically confirmed primary diagnosis of breast 

cancer but to have been coded incorrectly for a hospital admission e.g. a mastoidectomy 

coded as a mastectomy. 

Sample size Within the study time period there were up to 169 breast cancers diagnosed 

annually in WA women less than 45 years of age.135 It was estimated that approximately 

3300 women in the age group would have been diagnosed with breast cancer during the 

study period. From international reports on the proportion of women diagnosed with 

breast cancer who subsequently conceive it was anticipated that we would identify up to 
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eight cases where breast cancer survivors subsequently conceived in WA annually. The 

estimated sample size was 170 women with at least one subsequent pregnancy over the 

22 year study period.   

More than the originally estimated number of potential GBC (estimated n = 220) and 

subsequent pregnancy (estimated n = 170) cases were identified (actual n = 744). This 

was predominantly because in earlier editions of the ICD coding manuals procedure 

codes for some events identified more than one type of procedure. For example, in ICD 

- 9 the procedure code for a therapeutic dilatation and curettage (D&C) was the same as 

for a diagnostic D&C. Each D&C admission episode reported for potential cases had to 

be checked and a therapeutic D&C confirmed unless a termination of pregnancy or 

miscarriage were confirmed from another source.  

The upper age limit of 44 years was set because very few live births had been reported 

in the general WA population after this age in the years to be studied. Many potential 

cases appeared to have D&Cs for diagnostic purposes after 44 years of age. If women 

had been checked for obstetric events after the age of 44 years an enormous number of 

additional potential cases would have needed to be reviewed to identify potentially one 

additional case; this would not have been cost effective.   

Data collection 

The data was collected from both the WADLS datasets and patient records for all 

potential breast cancer survivors who had a subsequent pregnancy. The data was 

collected on a pro forma (Appendix 1) and the information transferred to an Access 

database.  (Further detail Chapter 3.2 Methods)   

Case confirmation A case was confirmed when a pregnancy subsequent to the first 

primary diagnosis of breast cancer was identified and validated. Potential cases were 

excluded for three main reasons:  i) the D&C procedure was confirmed by pathology or 
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operation report to be for diagnostic purposes only;  ii) the woman had undergone a 

sterilisation procedure such as a tubal ligation; or (iii), the breast cancer was diagnosed 

outside of WA (six cases).  

Patterns of care analysis 

The incidence of women diagnosed with breast cancer who had a subsequent pregnancy 

and the subsequent pregnancy rate in breast cancer survivors in WA were calculated. 

The denominators used for these calculations were based on the total number of 

pathologically confirmed breast cancers diagnosed in women aged less than 45 years 

reported by the WACR and the number of live births reported to through the WA 

Midwives Notification System. 

SPSS 11.0 (Statistical Package for Social Science: Release 11.0.1 Chicago; 2001) or 

SPSS 15.0 (Statistical Package for Social Science: Release 15.0.1 Chicago; 2007/8)   

was used in the primary analysis of the breast care management and pregnancy outcome 

data for women diagnosed with breast cancer who subsequently conceived. Descriptive 

and inferential statistical analysis was carried out and included frequency, cross-

tabulations, chi-square tests and Fishers exact tests where applicable. As appropriate to 

the analysis, interquartile range or 95% confidence interval were calculated. A p value 

of <0.05 was considered to be statistically significant. Kaplan Meier (including a log 

rank test) was used to assess inter-group survival analysis. 

Survival analysis 

Cohort survival analysis This entailed reviewing the pathology reports of all women 

diagnosed with breast cancer in WA when aged less than 45 years between 1 January 

1982 and 31 December 2003 who did not have tumour size or lymph node status on the 

WA Cancer Registry database. (Further detail Chapter 3.2 Methods GBC matched case 
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control study) Death data for these women was updated by the Cancer Registry before 

the data was analysed.   

SPSS 11.0 (Statistical Package for Social Science: Release 11.0.1 Chicago; 2001) was 

used for primary descriptive analysis of the comparator groups. Stata 9 (Stata Statistical 

Software: Release 9. College Station, TX: StataCorp LP) was used for a Cox’s 

proportional hazards regression model with time dependent covariate. The model 

included all women less than 45 years of age with a pathological diagnosis of breast 

cancer in WA during the study period and time from breast cancer diagnosis to 

subsequent pregnancy in months was the time dependent covariate. To calculate the 

time between diagnosis and first pregnancy the date of first pathological diagnosis was 

designated as the date of diagnosis; and the date of the woman’s last menstrual period 

was designated as the date the pregnancy commenced. Where the date of last menstrual 

period was unknown it was estimated using the reported gestational age of the foetus at 

delivery. Overall survival was calculated and defined as the time from the date of 

diagnosis to the date of death or censor date of 31 December 2004. Subsequent 

pregnancy was coded as zero for all women until they become pregnant from which 

point they were coded as one. Variables included in the model were age at diagnosis, 

tumour size, lymph node status and time from diagnosis of breast cancer to 

approximated time of conception (less than six months, six months to 24 months and 

greater than 24 months).  
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4.3 Results  

Epidemiology  

There were 2539 women aged 15 to 44 years with a pathologically confirmed diagnosis 

of breast cancer in Western Australia between 1 January 1982 and 31 July 2003 

(reported at July 2006). Of these 123 (5%) had at least one pregnancy following their 

diagnosis of breast cancer and before 31 December 2004.  

The median age of the women who conceived after a diagnosis of breast cancer was 31 

years (interquartile range 28, 35). (Figure 9) The median age at first subsequent 

pregnancy for these women was 34.8 years (interquartile range 30.9, 38.2). 

Figure 9: Five-year age groups at diagnosis of breast cancer– and alive/dead status 
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One hundred and three (75%) women were resident in the Perth metropolitan when 

diagnosed with breast cancer and were all treated in metropolitan hospitals. (Table 27) 

Women resident in rural areas of WA at breast cancer diagnosis were as likely to be 

treated in a metropolitan hospital as a rural hospital.  
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Table 27: Initial treatment hospital (private/publi c) for women diagnosed with breast cancer who 
subsequently conceived by their place of residence (metropolitan/rural) 

Type of hospital Women living in 
rural areas (%) 

Women living in 
metropolitan areas (%) 

Total (%) 

Public (metropolitan) 1(3) 15 (15) 16 (12) 

Teaching (metropolitan) 6 (18) 35 (34) 41 (31) 

Private (metropolitan) 12 (35) 53 (51) 65 (47) 

Public (rural) 13 (38) 0 (0) 13 (9) 

Private (rural) 2 (6) 0 (0) 2 (1) 

Total  34 (100) 103 (100) 137 (100) 

 

Risk Factors  

Fifteen (11%) women had a known family history of breast cancer. (Table 28) No 

women had known BRCA mutations. A family history of breast cancer diagnosed in 

their mother and/or sister/s was identified in 14 women and one woman had a paternal 

history of ovarian and breast cancer. Fifty nine (43%) women were known to have used 

the oral contraceptive pill before their breast cancer diagnosis. Seventy eight (57%) 

women conceived at least one live birth naturally prior to their breast cancer diagnosis; 

39 had one live birth, 19 two previous live births and 20 three or more live births. 

Table 28: Identified risk factors for breast cancer for women diagnosed with breast cancer who 
subsequently conceived 

Risk Factor Yes   No Unknown 

Family History (%) 15 (11) 73 (53) 49 (36) 

Oral Contraceptive Pill use (%) 59 (43) 10 (7) 68 (50) 

Previous live birth/s (%) 78 (57) 56 (41) 3 (2) 

 

The women who had a live birth following a diagnosis of breast cancer were generally 

older than women who had a live birth in the general population. (Table 29) 
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Table 29: Age matched comparison of live births 1983-2004 inclusive: women previously diagnosed 
with breast cancer versus women in the general population of Western Australian.  

Age Band (years) No. of breast cancer survivors who 
conceive by age (%) 

No. of women in the general population 
who conceive by age (%)* 

25-29 11 (16.7) 177298 (47.1) 

30-34 25 (37.9) 139980 (37.1) 

35-39 24 (36.4) 51344 (13.6) 

40-44 5 (7.5) 7917 (2.1) 

45+ 1 (1.5) 325 (0.1) 

Total 66 (100.0) 376864 (100.0) 

* Births in Western Australia by birth year and mothers’ 5 year age group 1982-2003. Perth: Midwives 
Notification System, The Information, Collection and Management Branch, Western Australian 
Department of Health; 2006. 
 

Diagnosis  

The median time from women identifying a symptom to presenting to a clinician was 13 

weeks (range 0, 156). (Table 30) A lump was the presenting symptom for 132 (96%) 

women. The symptom was in the left breast in 73 (53%) women and the breast cancer 

was identified in the upper outer quadrant of the breast in 64 (47%) women. (Table 31) 

Table 30: Frequency of length of symptoms for women diagnosed with breast cancer who 
subsequently conceived 

Length of symptoms (weeks) Frequency (%) 

0-4 55 (40) 

5- 12 16 (12) 

13 – 25 9 (7) 

26 or more 12 (9) 

Unknown 45 (33) 

Total 137 
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Table 31: Position of lump/breast symptom identified in the breasts of women diagnosed with 
breast cancer who subsequently conceived 

Position of lump  Frequency (%) 

UOQ 64  (47) 

UIQ 19 (14) 

LOQ 12 (9) 

LIQ 8 (6) 

Upper half - 

Lower half 1 (1) 

Multifocal - 

Unknown 30 (22) 

 

Seventy seven (56%) women had either mammogram and/or breast ultrasound as part of 

their diagnosis work up; 45 (58%) women had both ultrasound and mammogram. 

(Table 32) No abnormality was reported on the imaging of 22 (29%) of the women. No 

women had an MRI for diagnostic purposes.  

FNA was the commonest biopsy undertaken in 93 (68%) women. Forty two (31%) 

women had an open biopsy or frozen section to pathologically diagnose breast cancer in 

cases up until 2003. (Table 33) 

Table 32: Imaging modalities used in the diagnosis of breast cancer for women diagnosed with 
breast cancer who subsequently conceived and the imaging result   

Imaging Positive Negative Equivocal Unknown  Total 

Mammogram only 5 (22) 7 (30) 8 (35) 3 (13) 23 (100) 

Ultrasound only 1 (11) 5 (56) 2 (22) 1 (11) 9 (100) 

Both 13 (29) 10 (22) 21 (47) 1 (2) 45 (100) 

Total 19 (25) 22 (29) 31 (40) 5 (6) 77 (100) 
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Table 33: Biopsy methods used to identify breast cancer in women who subsequently received and 
the biopsy result 

Type of biopsy Frequency (%) 

Fine needle aspiration biopsy only  

     Negative 

     Positive 

     Equivocal 

     Unknown 

(n = 70) 

1(10 

60 (86) 

9 (13) 

- 

Core biopsy only  (n = 0) 

Open biopsy only (frozen section) 

     Negative 

     Positive  

     Equivocal 

     Unknown 

(n = 28) 

- 

27 (96) 

1 (4) 

- 

FNA & Core biopsy 

      Positive/positive 

      Equivocal/ positive  

(n = 9) 

7 (78) 

2 (22) 

FNA & Open Biopsy 

      Positive/positive  

      Equivocal/ positive 

      Negative / positive  

      Unknown/ positive  

(n = 12) 

1 (8) 

8 (68) 

2 (16) 

1 (8) 

Core & Open Biopsy          (n = 0) 

FNA, Core & Open Biopsy 

     Equivocal/ positive/positive    

     Equivocal/ negative/positive 

(n = 20) 

1 (50) 

1 (50)  

 

Ninety five (77%) women were diagnosed with IDC. Tumour size ranged from 1 to 90 

millimetres, with 58 (47%) tumours less than 20 millimetres in diameter. Women 

mainly had Stage I (n = 39, 32%) or Stage II (n = 65, 53%) disease at diagnosis and 79 

(64.2%) were lymph node negative. (Table 34) Tumours were reported to be ER 

positive in 29 (24%) cases (n= 52, 42% had unknown ER status). (Table 35)  
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Table 34: Pathological characteristics of breast cancer in women diagnosed with breast cancer who 
subsequently conceived 

Pathological feature Frequency (%) 

Histological type 

     IDC 

     ILC 

     DCIS 

     Other 

     Unknown 

 

95 (77) 

7 (6) 

6 (5) 

13 (11) 

2 (1) 

Histological grade 

         I 

         II 

         III 

        Unknown 

 

14 (11) 

28 (23) 

46 (37) 

35 (28) 

Tumour size 

        <20mm 

        20-50mm 

        >50mm 

        Unknown 

 

58 (47) 

44 (36) 

7 (6) 

14 (11) 

Lymph node status 

        Positive 

        Negative 

        Unknown 

 

37 (30) 

79 (64) 

7 (6) 

Disease stage 

        0 

        1 

        2 

        3 

       Unknown 

 

6 (5) 

39 (32) 

65 (53) 

6 (5) 

7 (6) 

LVI 

      Positive 

      Negative 

      Equivocal 

      Unknown 

 

27 (20) 

77 (56) 

9 (6) 

24 (18) 
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Table 35: ER and PR status of women diagnosed with breast cancer who subsequently conceived 

Feature Frequency (%) 

ER status 

      Positive 

      Negative 

      Unknown 

 

43 (34) 

29 (24) 

52 (42) 

PR status 

      Positive 

      Negative 

      Unknown 

 

40 (29) 

34 (25) 

64 (46) 

 

Management 

BCS was more often the definitive surgery (n = 70, 57%). (Table 36) The women who 

had BCS were more likely to have radiotherapy although 12 women had BCS alone as 

local management. Only seven (6%) women were confirmed to have commenced 

hormone therapy (Tamoxifen). One woman conceived whilst on Tamoxifen. Tamoxifen 

was ceased when the pregnancy was discovered and the pregnancy resulted in a full 

term healthy live birth. No women were known to have received treatment which 

involved ovarian suppression. Three women underwent ovarian tissue preservation prior 

to treatment, but conceived naturally following adjuvant chemotherapy.  

Chemotherapy was used in the management of 50 (41%) women. The most commonly 

administered chemotherapy regimen was CMF, given to 26 (21%) women. A further 

eight (7%) women received CMF in combination with AC. There was no difference in 

age between women who received chemotherapy and those that did not. Twenty six 

(52%) women who had chemotherapy conceived within two years of their breast cancer 

diagnosis. 
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Table 36: Adjuvant therapy regimen used in the management of women diagnosed with breast 
cancer who subsequently conceived 

Type of Adjuvant Treatment  BCS  Mastectomy  Total          

No adjuvant therapy (%) 9 (24) 28 (76) 37 (100) 

Chemotherapy only (%) 9 (38) 14 (63) 24 (100) 

Radiotherapy only (%) 24 (90) 3 (10) 27 (100) 

Chemotherapy & Radiotherapy (%) 21 (81) 5 (19) 26 (100) 

Unknown (%) 7 (78) 2 (22) 9 (100) 

Total (%) 70 (57) 53 (43) 123 (100) 

 

Breast cancer outcome 

One hundred and four (85%) women with a pregnancy subsequent to a diagnosis of 

breast cancer were reported to be alive with a median follow up of 127.5 months 

(interquartile range 80.3, 182.1). All the women who died in this study, died from breast 

cancer related causes. Disease recurrence was identified in 51 (37%) women. Median 

overall recurrence free time was 83 months (range 2, 274); median recurrence free time 

from pregnancy was 47 months (range 0, 236). (Table 37) 

Table 37: Recurrence free survival from breast cancer diagnosis and from date of pregnancy 
completion for women diagnosed with breast cancer who subsequently conceived 

Recurrence free time From diagnosis   (95%CI) From subsequent pregnancy (95%CI) 

Five years 74.5 (81.9, 67.1) 62.2 (71.2, 53.2) 

Ten years 59.8 (69.0, 50.6) 57.3 (67.1, 47.5) 

 

The five-year overall survival was 91.8% (95%CI 96.7, 86.9), and 10-year overall 

survival was 78.5 (95%CI 88.9, 68.3). Five-year and ten-year survival from first 

subsequent pregnancy were 87.6% (95%CI 93.5, 81.7) and 84.9% (95%CI 91.8, 78.0), 

respectively. (Table 38) 
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Table 38: Overall survival from breast cancer diagnosis and from date of pregnancy completion for 
women diagnosed with breast cancer who subsequently conceived 

Overall survival From Diagnosis              (95%CI) From subsequent pregnancy  
(95%CI) 

Five years 91.8 (96.7, 86.9) 87.6 (93.5, 81.7) 

Ten years 78.5 (88.9, 68.3) 84.9% (91.8, 78.0) 

 

Pregnancy Outcome 

In total, 175 subsequent pregnancies were confirmed following a breast cancer 

diagnosis in 123 women. Forty five (37 %) of the women had more than one subsequent 

pregnancy and four women had more than three live births. Ten women who terminated 

their first subsequent pregnancy went on to have at least one subsequent live birth. Sixty 

six (54%) of the women had a live birth. (Table 39) Three women successfully 

underwent in vitro fertilisation (IVF) treatment to conceive following their breast cancer 

diagnosis; they are all alive and recurrence free.  

The median time from breast cancer diagnosis to first subsequent pregnancy was 23 

months (interquartile range 11, 42). There were no still births or ectopic pregnancies. 

Two births occurred before 36 weeks gestation: a set of twins at 32 weeks following 

spontaneous rupture of membranes and a singleton birth by caesarean section at 30 

weeks when the mother developed both local and distant metastases. All the children 

identified were alive and well at last follow up. 

Sixty two (50%) women conceived within two years of their breast cancer diagnosis.  

Termination of pregnancy was more common when conception occurred within two 

years of diagnosis (χ2 = 8.870, df2, p= 0.012) and proportionally (50% vs 45%) more 

terminations occurred in the first six months after breast cancer was diagnosed and 

while undergoing active treatment (Table 39). There was still a statistical difference in 

pregnancy outcome between women who delayed conception two years and those who 

conceived within 2 years (χ2 = 7.738, df2, p = 0.021), even when women who conceived 
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within six months of diagnosis (ie during most adjuvant treatment) were excluded from 

the analysis. 

Table 39: Time from breast cancer diagnosis to subsequent pregnancy (less than or greater than 2 
years) versus pregnancy outcome for women diagnosed with breast cancer who subsequently 
conceived 

Time to pregnancy Full Term  Miscarriage  Termination  Total 

0 - 2 years (%) 27 (43) 6 (10) 29 (47) 62 (100) 

     0 – 6 months (%) 6 (30) 4 (20) 10 (50) 20 (100) 

     7 – 24 months (%) 21 (50) 2 (5) 19 (45) 42 (100) 

> 2 years (%) 39 (64) 9 (15) 13 (21) 61 (100) 

Total 66 (54) 15 (12) 42 (34) 123 (100) 

 

Survival 

The Cox’s proportional hazard regression model with subsequent pregnancy as a time 

dependent covariate found that when a woman diagnosed with breast cancer had a 

subsequent pregnancy this was related to improved overall survival (HR 0.59, 95%CI 

0.37, 0.95, p = 0.03). (Table 40) When the proportional hazard regression model was 

stratified by time from diagnosis subsequent pregnancy improved overall survival in 

those women that waited 24 months to become pregnant (HR 0.48, 95%CI 0.27, 0.83, p 

= 0.009).  Pregnancy had a non-significant protective effect for all women who waited 

at least 6 months to become pregnant (HR 0.45, 95%CI 0.16, 1.28, p = 0.135). (Table 

41) 
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Table 40: Multivariate Cox’s proportional hazards model to identify whether a subsequent 
pregnancy affected survival for women diagnosed with breast cancer 

Variable β co-efficient Significance Hazard Ratio (95% CI) 

Age at diagnosis -0.03 <0.001 0.97 (0.96 – 0.99) 

Lymph Node Status 

Negative 

Positive 

 

 

0.96 

 

 

<0.001 

 

1.0 

2.61 

 

 

(2.17 – 3.13) 

Tumour size – 

     <20mm 

   

1.0 

 

     20-50mm -0.49 <0.001 0.61 (0.50 – 0.75) 

     >50mm 0.05 0.592 1.05 (0.87 – 1.27) 

     Unknown 0.40 0.026 1.49 (1.05 – 2.10) 

No subsequent pregnancy   1.0  

Subsequent Pregnancy -0.53 0.030 0.59 (0.37 – 0.95) 

 
Table 41: Multivariate Cox’s proportional hazards model with time dependent variable (time from 
diagnosis) to identify how time to subsequent pregnancy affected survival for women diagnosed 
with breast cancer  

Variable β  co-efficient Significance Hazard Ratio (95% CI) 

No subsequent pregnancy   1.0  

Subsequent Pregnancy     

    <=6 months 0.79 0.579 2.20 (0.14 – 35.42) 

    6-24 months -0.80 0.135 0.45 (0.16 – 1.28) 

    >24 months -0.74 0.009 0.48 (0.27 – 0.83) 

Each stratified model was adjusted for Age, Lymph node status and tumour size.  
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4.4 Discussion 

Epidemiology 

Diagnosis and treatment of breast cancer has a negative impact on reproductive 

opportunities for women of childbearing age. The 5% of women diagnosed with breast 

cancer in this study who had least one subsequent pregnancy is similar to the the 3-4% 

has been reported in other studies.43 44 198 Five per cent is probably an underestimation 

of the women diagnosed with breast cancer who conceive as it was not possible from 

this study to estimate how many women remained fertile after a diagnosis of breast 

cancer and how many women had early, missed spontaneous abortions. Many women 

less than 45 years diagnosed with breast cancer become postmenopausal after 

chemotherapy and others opt for permanent surgical forms of contraception thus 

reducing the denominator (fertile women).   

As would be expected the proportion of live births in breast cancer survivors was lower 

than births seen in the general WA population. This in part would be caused by the 

additional delay in conception caused by the breast cancer treatment. The two year 

recommended delay would also reduce the number of women who could conceive 

because it would induce a further reduction in ovarian reserve. It was not possible in 

this study to identify which women remained fertile after a diagnosis of breast cancer, 

therefore, the pregnancy rate is a conservative estimate of fertility.  

More women diagnosed with breast cancer who want the opportunity to conceive are 

now able to conceive after treatment for breast cancer. This is because young women 

are being diagnosed at earlier disease stage, women are surviving longer because of 

improved and more targeted breast cancer treatments and new fertility techniques are 

becoming available to women. 
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Demographics and risk factors  

The median age of 31 years at diagnosis of breast cancer for the women in this study 

was similar to the age of women reported in other studies.199 200 The age distribution of 

these women demonstrates that they were significantly younger at breast cancer 

diagnosis compared to other women aged less than 45 years diagnosed with breast 

cancer in WA. Again this has been reported in other studies.44 199 200 Women who had a 

pregnancy after breast cancer diagnosis were older than other mothers who had a live 

birth in WA during the same time period. For 178 (57%) of the women the subsequent 

pregnancy was not their first pregnancy. The breast cancer could have, therefore, 

occurred during the transient increased risk period for breast cancer which has been 

identified to follow a pregnancy 41 82  

The majority of women were referred to Perth hospitals for treatment even if they lived 

in rural areas although 15 (44%) of women living in rural areas were treated only in 

their local health area and only underwent surgery. The WA Cancer and Palliative Care 

Network has developed Models of Care for different cancer which are centred on the 

patient. This will encourage the use of multidisciplinary teams that cross the 

metropolitan/rural divide in planning and undertaking treatment.140 141 This should lead 

to young women diagnosed with breast cancer receiving the same treatment options 

whether they live in metropolitan or rural areas. More young women will also be given 

the opportunity to receive fertility advice plus treatment should they choose.     

Risk factors were not always recorded well in the patient records but it was possible to 

identify that only 15 (11%) of women had a family history of breast or ovarian cancer; 

no woman with a known BRCA mutation was identified.  Other studies have reported 

similar proportions of women with a family history.142 201 Women were generally 

unaware until they have been diagnosed with breast cancer that they had a familial 

history of cancer.  Many women were offered genetic counselling after their diagnosis 
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of breast cancer most took the opportunity for counselling but chose not to be tested or 

waited many years to be tested.  

Diagnosis 

As in previous studies the most common presenting symptom was a lump found in the 

UOQ of the breast.143-145 There was a large range of length of symptoms (0 – 156 

weeks) but the majority of women were diagnosed within 15 weeks of first noticing 

their symptoms. Four months would be thought as a long delay in diagnosis but could 

reflect assumptions from the woman and her clinician that the symptoms were due to 

benign conditions seen more commonly in younger women.144 202 The Royal 

Australasian College of General Practitioners do recommend that any woman who 

presents with breast symptoms should be assessed using triple assessment.63 

Just over half of the women (56%) had breast imaging as part of the investigation of 

their symptoms. As the triple assessment approach becomes more accepted by clinicians 

more young women are likely to have at least breast ultrasound as part of their 

assessment. The breast imaging from 22 (29%) of the women was reported as negative. 

This demonstrates the importance of imaging examinations being reported by 

experienced and accredited breast radiologists, in conjunction with clinical assessment 

as part of the triple assessment process. 

Biopsy Most diagnoses were confirmed with FNA (68%) and very few had core biopsy.  

When FNA was not available to diagnose breast cancer or the mass was thought to be 

benign, then frozen section or open biopsy was the biopsy choice.144 As technology 

continues to improve and confidence in reporting grows, more women are able to be 

diagnosed with minimal interventions. Young women who live and are diagnosed in 

rural areas where breast diagnostic services are minimal or unavailable and who choose 

initially not to travel to a major hospital for investigation due social reasons will 

continue to be diagnosed by open biopsy. Where possible all young women in WA 
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should be assessed by triple assessment and at the very least the rural clinician should 

discuss every case with expert clinicians. 63 

Tumour characteristics The tumour characteristics from these women were similar 

with respect to tumour type and histological grade as reported in other young women.  

159 202-204 One difference was that only 27 (20%) of the women had LVI within their 

tumours which is less than seen in other studies and is usually a sign of poor 

prognosis.204-206 Many of the women were diagnosed with early stage disease and other 

groups have identified early disease as an important factor in women choosing to 

become pregnant after a diagnosis of breast cancer.43 44 198 199 201 207 Tumours were less 

than 20mmin size for nearly half of the women (n = 58, 47%) and only 37 (30%) had 

spread to their axillary lymph nodes both signs of good prognosis and these 

characteristics demonstrate the ‘health mother effect’ in this group of women.43 

Management  

The management of these women was similar management to other young women 

diagnosed with breast cancer.208 209 Women were more likely to have BCS and this 

would be expected as they generally presented with smaller tumours. Less than half the 

women had chemotherapy (n = 50, 41%) and even though 43 women were known to 

have ER positive tumours only seven received Tamoxifen. These women were more 

likely to have better prognosis tumours and may have chosen to forego these treatments 

in favour of the opportunity to conceive.   

Five years after diagnosis of breast cancer 25% of the women had disease recurrence. 

This is a similar to proportion of disease recurrence reported by Blakeley (23%) and 

Gelber (33%),201 207 however, others have reported  lower recurrence rates (14%) in 

women who have a subsequent pregnancy. 184 210 In this study there appeared to be an 

increased rate of disease recurrence up to five years after the first subsequent pregnancy 

when compared to the rate of disease recurrence up to five years after their primary 
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diagnosis.  By 10 years after the subsequent pregnant the disease recurrence rate is 

similar to that seen 10 years after the primary diagnosis. This increase in recurrence 

could be due to two factor, one the increased risk of breast cancer (or recurrence) 

reported to occur in the year after completing a pregnancy;41 82or two, delayed disease 

recurrences begin to occur at 10 to 15 years after primary diagnosis for all women 

diagnosed with breast cancer. 161-163   

Pregnancy outcome  

Sixty two (54%) of the women diagnosed with breast cancer who subsequently 

conceived did so less than two years after their diagnosis and 29 (14%) of them 

terminated their pregnancy (χ2 = 8.870, df2, p= 0.012). Even when those women who 

had a termination of pregnancy in the first six months (n = 10, 50%) were excluded the 

result proportion of women who underwent a termination of pregnancy was still 

significant (χ2 = 7.738, df2, p = 0.021). The reasons for this high number of 

terminations was probably three fold, one, the woman’s fear of disease recurrence; two,  

the recommendation of the clinician; and three, the woman had received adjuvant 

therapy while pregnant. Other published studies have reported similar reasons for 

women diagnosed with breast cancer to terminate their pregnancy.44 132 198 201  

Anecdotal evidence from this study suggests that there were four main reasons why 

women conceived within two years of diagnosis:  

1.  The desire to have a child above anything else  

2. They conceived between diagnosis and adjuvant treatment for their breast cancer 

when they were not aware that they needed to receive chemotherapy and radiotherapy. 

3. Lack of contraceptive advice was given at the time of diagnosis or the advice given 

was not understood by the women. 

4. Failure of a contraceptive method. 
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It is of concern that women become pregnant during adjuvant treatment, therefore, it is 

important that they receive appropriate advice and understand, the advice given 

regarding contraception at the time of the breast cancer diagnosis. It is understandable 

that women who find they have conceived after diagnosis but before they commence 

adjuvant treatment or who become ‘accidentally’ pregnant while on adjuvant therapy 

may choose to terminate their pregnancy because of the increased risk of foetal 

malformation.  Women who become pregnant anytime after treatment should be able to 

make their own informed choice about the pregnancy outcome. 

Only 50 women (41%) in this study had adjuvant chemotherapy. The use of adjuvant 

chemotherapy did not affect the pregnancy outcome of women who became pregnant at 

least six months after their breast cancer diagnosis; with more of the women having live 

births than terminate or miscarry a pregnancy. These pregnancy outcomes were in 

similar proportions to those reported previously.110 130 Just seven (6%) women received 

hormone therapy. Hormone therapy was not available to women early in the study 

period but even when recommended anecdotal evidence from patient records and 

information gathered from the psychosocial section of this study suggest that many 

women opted to forego five years of Tamoxifen treatment in favour of conceiving. Five 

years of Tamoxifen is known to provide a survival benefit for premenopausal women 

with ER positive tumours but there have been no trials to determine if less than five 

years duration of Tamoxifen has any effect on survival for these younger women.211 

Trials have demonstrated only a small survival disadvantage for older women who 

received one to three years Tamoxifen versus those who received five years Tamoxifen 

after a diagnosis of breast cancer.192 212 It could, therefore, be inferred that 

premenopausal women who receive Tamoxifen could, after appropriate counselling, 

cease this treatment early, should they choose, with only a potentially small survival 

disadvantage.  
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To suggest women delay conception for two years after their diagnosis of breast cancer 

may allow the identification of those who relapse early and have a poor prognosis. For 

women with good prognosis disease, however, adjuvant chemotherapy regimens used 

for breast cancer treatment may induce early menopause and at the very least reduce 

ovarian reserve.213 To delay conception for a further two years, or five years with 

hormone therapy, will likely lead to a further decline in already poor ovarian function 

and make pregnancy improbable, particularly for women diagnosed in their late 30s and 

40s. This has significant clinical implications when advising younger women diagnosed 

with breast cancer who have good prognostic markers and want the opportunity to 

conceive after treatment. Full counselling on the ramifications of conceiving and raising 

a child following treatment for a potentially life threatening disease should, therefore, be 

part of breast cancer management for young women. 

Women who conceive after a diagnosis of breast cancer find that children bring 

normalacy back into their lives and allow them to think about something or someone 

other than their own health.214  More than a third of the women (n = 45, 37%) had more 

than one subsequent pregnancy and four women had three or more live births.  Other 

studies have suggested that women who have multiple subsequent pregnancies have 

improved survival.132 It could, however, be that those women that develop recurrence or 

have poor prognosis only have one subsequent pregnancy and that those women with 

better prognosis tumours having gone through one successful pregnancy are confident 

to become pregnant again. 

Three women received IVF treatment without detriment to their health and no birth 

defects were reported from any of the live births. These results and the results from a 

Danish study reporting that fertility treatment does not increase a woman’s chance of 

developing breast cancer should give some positive feedback to women who want to 

consider pregnancy after a diagnosis of breast cancer.215 
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Survival 

Overall survival at five (92%) and ten (86%) years was better for women with a 

subsequent pregnancy than has been reported in similar cohorts.130 132 178 184 216 This 

increased survival, while in part due to the ‘healthy mother effect’ could also be related 

to the improved breast cancer management and increased survival seen for all Western 

Australian women diagnosed during the time period.168 217  

Women diagnosed with breast cancer who conceived compared with those who didn’t 

conceive, had a much improved survival. When time to pregnancy was accounted for, 

improved survival was only significant for women who waited at least 24 months to 

conceive after breast cancer treatment was completed. Clark et al also reported survival 

benefit for women when they delayed pregnancy for at least two years after breast 

cancer diagnosis; although these results were not adjusted for age, tumour size or lymph 

node status.130 In our study, there was a definite protective effect for women who waited 

at least six months to conceive after breast cancer diagnosis. We would expect that this 

result would become statistically significant if more women with good prognosis 

tumours conceived six to 24 month after treatment. These results do reflect the clinical 

recommendation that women delay pregnancy for two years after a diagnosis of breast 

cancer but suggest that women who have a good prognosis need not necessarily wait 

two years to become pregnant. This result has the potential to significantly alter breast 

cancer management advice to young women but further research is needed..  

Conclusion 

The survival for women diagnosed with breast cancer who subsequently conceive 

continues to improve as does the survival for all women diagnosed with breast cancer 

because of improved treatment regimens. As has been seen in other studies survival for 

women diagnosed with breast cancer who subsequently conceive continues to be better 
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than for other young women diagnosed with breast cancer and this is probably due to 

the ‘healthy mother’ effect.  

One issue that needs to be more fully addressed is the small but continuing group of 

young women diagnosed with breast cancer who become pregnant between diagnosis 

and treatment or whilst on treatment. Some of these women will be at an age when they 

are attempting to conceive when they are diagnosed with breast cancer and, therefore, it 

is very important that they are well informed about the need and reason to use 

mechanical contraceptive methods when they are undergoing adjuvant breast cancer 

treatment. 

 The current medical advice to premenopausal women diagnosed with breast cancer is 

to wait two years before attempting to conceive. Our study does not support this, 

although the recommendation may be valid for women who are on treatment or have 

systemic disease at breast cancer diagnosis. While some women will choose not to 

become pregnant after their breast cancer diagnosis, an increasing number of women are 

likely to want the option of having children.  For women with localised disease, early 

conception following the completion of their breast cancer management is unlikely to 

adversely affect their survival.  
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Imaging 

Chapter objectives 

• To describe and assess the effectiveness of breast imaging in the diagnosis of 
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5.1 Background   

History of breast imaging 

Imaging of the breast was first described in 1913 when Salomen, a German surgeon, 

began radiographically imaging the mastectomy specimens of his patients.218 Over the 

next three decades a number of clinicians reported their attempts to radiographically 

image the breast including Gershon-Cohen (USA) who stressed the importance of high 

contrast images, collimating the radiation beam and using compression to reduce the 

thickness of the breast; practices that are still recommended.218 Microcalcifications were 

described by Leborgne as being visible on 30% of radiographic images for the first time 

in 1949. In the 1960s Robert Egan in the US and Charles Gros in France described a 

high milliamperage-low kilovoltage mammographic technique which was 

reproducible.218 This technique marked the beginning of mammography as we know it.  

John Wolfe began to use a Xeroradiographic System to image the breast that became 

commercially available in the early 1970s. 219 220 Any radiographer who was involved in 

Xeromammography will remember at one time or another being covered with the blue 

powder toner which produced these images. The film-screen combination images seen 

today were developed by Price and Butler in the early 1970s.221 Today, digital 

mammography is taking over from film/screen images as it can produce high definition 

images on computer quickly and without chemicals. 

The first dedicated Mammographic Unit called the Senographe was produced by the 

Compagnie Generale de Radiologie in the 1969.222 This system used a balloon to 

compress the breast. The second generation mammographic units appeared in the 1980s 

and included shorter exposure times and motorised perspex compression plates. The 

units used today are based on this technique.  



Background 

       Chapter 5.  Imaging - Diagnostic characteristics of gestational breast cancer 168 

The use of breast ultrasound was first reported by Wild and Reid in the 1950s but it 

wasn’t until the 1960s and 70s that technological improvements allowed ultrasound to 

discriminate between intra-mammary structures. In the early 1980s high frequency 

transducers (5-13MHz) were developed which provided enhanced resolution at 

adequate depths within breast tissue. Research and development continues and has 

provided us with new techniques such as power Doppler imaging and harmonic imaging 

Transducers are now digital and high frequency (more than 13 Megahertz).223 

Magnetic resonance imaging (MRI) became commercially available for diagnostic use 

in the 1980s.224 When MRI of the breast was first attempted in the early 1980s it was 

thought to be of no use as an imaging modality. Over the past 25 years developments 

have been made to surface coil technology that have improved protocols and resolution. 

It has already proved to be able to, in some cases, identify cancers when they are not 

visible on mammography or ultrasound.225Mammography and ultrasound, however, will 

continue to be the breast imaging modalities of choice because of the cost and scarcity 

of MRI units in Australia except in specific cases such as screening for young women 

with a family history of breast cancer.226 227 

Mammography, ultrasound and MRI all have a role in imaging the breast for screening, 

diagnostic and tumour orientation purposes.  

Mammography 

Mammography is the recommended primary imaging modality for the investigation of 

breast symptoms in women aged 35 years and older.228 For women aged 25 - 35 years 

mammography is recommended when the clinical or ultrasound findings are suspicious 

or malignant, the ultrasound findings are indeterminate or not consistent with the 

clinical findings, or there is a strong family history of breast cancer at a young age.228 

Mammography is only recommended for women aged less than 25 years if her clinical 

or ultrasound findings are suspicious or malignant.228 These recommendations have 
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been put in place because younger women generally have much denser breasts and the 

denser the breast the poorer the sensitivity of the mammographic examination and the 

chance of false negative results from a mammogram are more likely.229 A third of 

younger women, however, don’t have dense breasts and less dense breasts (fatty) are 

usually associated with a higher body mass index.229 230 Factors which lead to increased 

breast density in younger women’s breast include: later age at menarche, shorter 

menstrual cycles, and nulliparity or later age at first birth.229 230 

Mammography during pregnancy is not contra-indicated, but lead shielding must be 

used to protect the pregnant abdomen.231 The average radiation dose to the unprotected 

foetus during a mammogram is reported to be 0.4 millirad. This is a small dose 

compared to the 2 millirad which the foetus will receive in background radiation each 

week.231 232 When lead shielding protects the pregnant abdomen the Royal Australian 

and New Zealand College of Radiologists (RANZCR) classifies the dose to the foetus 

as negligible.233 

Ultrasound 

Ultrasound is the preferred modality to image the breasts of women aged less than 35 

years; and for all women who are pregnant or lactating women.228 The use of ultrasound 

during pregnancy appears to be safe, although there is the remote possibility of 

cavitation and heating effects to both the woman and her foetus.231 234 In conjunction 

with clinical assessment the axilla can be safely assessed using ultrasound.  

Magnetic Resonance Imaging 

MRI is becoming an important breast imaging modality. It is useful when more 

conventional methods have failed to identify a clinically suspicious abnormality. It is 

used to identify multifocal disease, residual tumours following neoadjuvant 

chemotherapy, synchronous tumours in the contralateral breast, leakage from breast 
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implants and for finding an unknown primary when the axillary lymph node status is 

positive.228 235 The breast is imaged pre and post Gadolinium injection.  MRI is 

expensive, therefore, it is unlikely to be used in routine screening. It is likely though to 

become a valid tool for screening high risk premenopausal women.236-238 Non-contrast 

MRI maybe of use in imaging the breast during early pregnancy but would be more 

difficult to undertake in later pregnancy as the woman needs to lie prone. This could 

change if MRI could be undertaken with the woman in the supine oblique position.234 

The safety of MRI use during pregnancy is as yet unknown.  

Grading system for breast abnormalities 

The system used by the majority of Australian radiologists in grading breast 

abnormalities is based on the Breast Imaging Reporting And Data System (BI-

RADS)®.239 This system was devised by members of the American College of 

Radiologists (ACR) and was first introduced in 1993 for the reporting of breast 

abnormalities seen on mammography.240 The fourth edition of BIRADS®, published in 

2003, now also includes guideline reporting systems for ultrasound and MRI imaging of 

the breast. 

The BI-RADS® Atlas has a scoring system with seven reporting categories. The 

RANZCR endorsed National Breast and Ovarian Cancer Centre (NBOCC) Guidelines 

use five of the BI-RADS® categories.228 They are: 

1. No significant abnormality. 

2. Benign Findings. 

3. Indeterminate/Equivocal Findings – Further investigation such as fine needle 

aspiration required or short interval follow up suggested. 

4. Suspicious findings of Malignancy – Biopsy required. 
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5. Malignant findings – Requires further investigation even if non-excision 

sampling is benign. 

Imaging studies of the breast during pregnancy or lactation  

Imaging of the breast during pregnancy and lactation is not routine. This has been for 

two reasons one, the fear of inducing a foetal abnormality; and two, that the 

interpretation of a mammogram or breast ultrasound during pregnancy or lactation 

maybe difficult due to the increased vascularity and density of the breasts which could 

obscure important detail.  

Only a few very small studies on imaging the breast during pregnancy or lactation have 

been reported in the literature.147 241-243 Samuels looked at 19 women (mean age 31 

years), diagnosed with GBC (ten pregnant and nine postpartum).147 241-243 She suggested 

that ultrasound is the best imaging modality to demonstrate abnormalities in the breast 

during pregnancy, but clinicians should not be reluctant to use mammography when a 

breast mass is suspicious of cancer. It is generally assumed that all mammograms 

undertaken on young women demonstrate increased opacity of the breast parenchymal 

tissue (density). Samuels makes the point that mammograms from one third of women 

under 35 years of age do not demonstrate increased density.243 This finding has been 

confirmed by other studies.243-245 Swinford’s study also reported on mammogram 

examinations of 18 women who were pregnant, lactating or had just completed lactation 

and concluded that the physiological effects of pregnancy and lactation did not increase 

the density of the breast.244 

Liberman published a study of 85 women diagnosed with GBC from 1973 to 1993.147 

Twenty-one women had mammograms (four while pregnant and 19 postpartum) and 

five also had ultrasound examinations. Her conclusion was that the breast imaging 

studies usually demonstrated focal findings due to GBC but all the findings were 

clinically evident.  
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This chapter aims to further evaluate the use of imaging in diagnosing breast cancer in 

the pregnant or lactating breast. 
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5.2 Methods  

Study population 

Women confirmed in Chapter 3 of this thesis to have been diagnosed with GBC in WA 

between 1 January 1982 and 31 December 2003. 

Inclusion criteria GBC cases identified and validated during the original study that 

underwent breast imaging and who were assessed at Royal Perth or Sir Charles 

Gardiner Hospitals, WA.  

Exclusion criteria Women who underwent breast imaging as part of their GBC 

diagnosis at another imaging department and underwent assessment at any other 

hospital or clinic in WA. Most privately run imaging centres and clinician’s rooms do 

not retain their patient’s imaging examinations.  

Sample size The sample size for the imaging study was limited by the rarity of GBC. 

The anticipated sample size was 60 cases. 

Original research protocol 

All available mammograms and ultrasound images were retrieved and de-identified for 

the review. Two BreastScreen accredited radiologists and a Breast Fellow reviewed and 

evaluated the breast images using current review protocols.228 The ultrasound and/or 

mammographic images were reviewed to describe and assess the quality of the images, 

breast composition and tumour characteristics.  

Each image was assessed for correct exposure, correct patient position, films marked 

correctly, and type of hard copy used. Mammograms used in the diagnosis of GBC were 

assessed using Wolfe’s classification for density.219 246 If a tumour was identified the 

following characteristics were described: location within the breast, whether the lesion 

caused breast/nipple distortion, what size, shape and type of margins the lesion had, 
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whether micro-calcification present and if so, what type of distribution pattern and 

morphology they had. Ultrasound images were examined for evidence of breast 

parenchymal disturbance. If a tumour was demonstrated, its location within the breast 

was recorded along with its size and shape, type of contours and if it had characteristics 

of a cystic, solid or mixed mass.  

The findings were coded according to the BIRADS ® Lexicon239 for mammography, 

US and MRI and consensus agreement was recorded.. The details reported from the 

review process were entered on to a database. The imaging profiles of the GBC were 

analysed using descriptive statistics (frequency, cross tabulations and chi-square tests). 

Changes to the sample size and research protocol 

There was more difficulty than predicted in obtaining the breast imaging of women 

diagnosed with GBC. For more than half the women diagnosed with GBC whose 

images should have been stored in the hospital imaging departments the hard copy 

images were not available. It is believed the imaging procedure hard copies were lost or 

had been returned to the woman.   The imaging examinations of only 20 cases of GBC 

were able to be obtained from women identified in Chapter 3 of this thesis171 An 

additional two GBC cases diagnosed at Royal Perth Hospital between January 2003 and 

December 2007 were included in the study.  

Imaging equipment 

Breast imaging studies were performed on a variety of mammographic and sonographic 

equipment both in private practices and teaching hospitals. MRI was performed on a 

Siemens 1.5T magnet according to a standardised protocol.  
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5.3 Results  

General findings 

The breast imaging examinations from 22 women diagnosed with GBC were available 

for review; one woman was diagnosed with bilateral GBC. At the time of GBC 

diagnosis ten women were pregnant, eleven were postpartum (six lactating, five not 

lactating) and one woman presented at the time of a failed first trimester pregnancy. The 

mean age of the women at the time of GBC diagnosis was 35 years (range 28, 40). 

Two (9%) women had a family history of breast cancer. One was a BRCA1 mutation 

carrier and the other woman had two first degree relatives previously diagnosed with 

breast cancer; her sister at aged 30 years and her mother. 

Twenty (91%) of the women were symptomatic at presentation, 19 women had a lump 

or thickening and one woman presented with breast pain. Two women went for routine 

breast screening and were unaware that they were pregnant. Three women who 

presented with symptoms were found on imaging to have an asymptomatic malignant 

lesion in the contra-lateral breast.  

Twenty three tumours were identified from the 22 women. Percutaneous preoperative 

diagnosis was made for 20 (87%) of the 23 tumours identified. Breast cancer diagnosis 

was confirmed or suspicious on FNA in 18 (95%) of 19 cases; the other tumour was 

reported as atypia on direct FNA but at open biopsy was identified as histological grade 

2 IDC. Core biopsy confirmed breast cancer in 14 of 15 tumours (93%); a calcified 

tumour was reported as an atypical proliferative process on stereotactic core biopsy but 

was determined to be intermediate grade DCIS at open biopsy. (Table 42) 
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Table 42: Results of imaging guided pathology tests (FNA and Core Biopsy) on women diagnosed 
with GBC 

Pathology results FNA (%) 

n = 19 

Core Biopsy (%) 

N = 15 

Inadequate - - 

Benign - - 

Atypical 1 (5) 1 (7) 

Suspicious 4 (21)           - 

Malignant 14 (74) 14 (93) 

 

The tumours of ten (44%) women were less than twenty millimetres in size on 

histopathological review. Four women had locally advanced breast cancer at 

histopathological review; this included a woman with inflammatory breast cancer. 

Multifocal disease was identified in four women and one woman had multicentric 

involvement. Sixteen (70%) of the tumours were IDC histological grade 2 or 3. Three 

tumours involved extensive DCIS, one of which was 100 mm of pure DCIS, a second 

had DCIS with microinvasion; and the third, had two small invasive foci (3mm) within 

a large amount of DCIS. The ILC carcinoma tumour had associated pleomorphic LCIS. 

(Table 43) 

Axillary lymph nodes were positive for metastatic disease in 11 (50%) women. The 

axillary node involvement was proven at ultrasound guided FNA in two women.  No 

women were identified to have distant metastases at diagnosis. (Table 43) 
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Table 43: Tumour characteristics of women diagnosed with GBC  

Tumour characteristic Frequency (%) 

Tumour size (n = 23) 

     <20mm 

     20mm -<50mm 

     >50mm 

     Inflammatory BC 

 

10 (44) 

9 (39) 

3 (23) 

1 (4) 

Histological grade (n = 23) 

     DCIS 

    Grade 1 

    Grade 2 

    Grade 3I 

 

1 (4) 

3 (13) 

7 (30) 

11 (48) 

Tumour type (n = 23) 

    DCIS 

    IDC 

    ILC 

 

1 (4) 

21 (91) 

1 (4) 

Axillary node status (n = 22) 

    Positive 

    Negative 

 

11(50) 

11(50) 

 

Four (18%) women have died since diagnosis, three from metastatic breast cancer and 

the fourth from disseminated ovarian cancer. One woman developed local recurrence 

and underwent mastectomy: she is currently disease free. 

Imaging findings 

Mammography  

Nineteen (86%) women had a mammogram and the mammographic findings were 

abnormal for 14 (74%) of the 19. (Table 44)  Five women were identified to have a 

solitary non-calcified mass, one a solitary calcified mass, one a localized cluster of 

calcification, six women had widespread clusters of calcification and two localized 

increased stroma.  
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Table 44: Mammogram results versus pregnancy status of women diagnosed with GBC  

Mammogram Results  Normal   Abnormal 

Pregnant 2 4 

Post partum – lactating 1 7 

Post partum - not lactating 1 3 

Failed pregnancy 1 0 

Total (%) n = 19 5 (26) 14 (74) 

 
 

Nine (47%) women had BIRADS® mammographic breast density 4, five (26%) 

BIRADS® density 3 and five (26%) BIRADS® density 2. The five women with normal 

mammograms had mammographically dense breasts (BIRADS® density 4). (Table 45) 

Table 45: Mammographic density and pregnancy / lactation status of women diagnosed with GBC 

BIRADS® Category 1 2 3 4 

Pregnant - 3 1 5 

Post partum – lactating - 1 3 1 

Post partum - not lactating - 1 1 2 

Failed pregnancy - - - 1 

Total (%) n =19 0 (0) 5 (26) 5 (26) 9 (48) 

 

Ultrasound  

All twenty two women had breast ultrasound. One ultrasound examination 

demonstrated no abnormality but this woman had previously had a screening 

mammogram that demonstrated a 3mm cluster of microcalcifications. 

Ultrasound demonstrated a malignancy in the contra-lateral breast in two women who 

presented with breast pain. In another woman with a suspicious mass in her 

symptomatic breast, brightly echogenic foci were demonstrated in the lateral aspect of 

the contra-lateral breast that were suspicious for microcalcification; this was confirmed 

on mammogram and at surgery was confirmed to be intermediate grade DCIS.  
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The most common finding was an irregular hypoechoic solitary mass (n=18, 82%). 

(Figure 10) This was associated with calcification in five women and with 

lymphadenopathy in 16 women. (Table 46)  

Figure 10: Irregularly shaped and marginated hypoechoic mass 

 

In eleven women a very echopenic mass with posterior enhancement was demonstrated 

on ultrasound. (Figure 11)  

Figure 11: Very echopenic, lobulated mass with irregular margins and posterior enhancement 

 

A striking finding in two locally advanced cases was a pattern of “expanded stroma” In 

both cases, extensive DCIS was found on histological review. (Case 1. Figures 12-13, 

Case 2. Figures 14 -18)   
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Figure 12: Case 1. Pattern of expanded stroma with patchy areas of reduced echogenicity and loss 
of normal architecture within the affected area in the right breast compared to normal appearances 
in the left breast 

 

  
Figure 13:  Case 1. MRI subtraction image T1 90 seconds post contrast demonstrates segmental 
clumped contrast enhancement in the medial aspect of the right breast. 

 

Figure 14: Case 2. Presented early in pregnancy with bloody nipple discharge and thickening in the 
right breast. Initial ultrasound (below) and cytology were normal.  
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Figure 15: Case 2. Mass enlarged as pregnancy progressed. Repeat ultrasound at 36 weeks 
gestation demonstrates dilated hypoechoic ducts, loss of normal architecture, expanded 
parenchyma and an ill-defined area of reduced echogenicity containing calcification 

 

 
Figure 16:  Case 2. Mammography at 36 weeks gestation demonstrated widespread calcifications 
and stromal distortion  

 

 
Figure 17: Case 2. MRI subtraction image T1 90 seconds post contrast demonstrates moderate 
background enhancement with a large irregularly shaped and marginated mass; homogeneous 
rapid contrast enhancement with a plateau (type 3) curve  
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Figure 18: Case 2. MRI subtraction image T1 90 seconds post contrast after six cycles of neo-
adjuvant chemotherapy demonstrates marked reduction in tumour size.   

 

Table 46: Ultrasound features and pathology of women diagnosed with GBC 

Ultrasonic features Cancer type 

 
DCIS 

n = 1 

Invasive Carcinoma 

 (%) n = 21 

Normal 1 - 

Mass    

         Shape     – irregular   12 (57) 

         Margins – irregular   15 (71) 

         Orientation – nonparallel  12 (57) 

         Echogenicity – hypoechoic 1 17 (81) 

         Posterior acoustic features – No 1 10 (48) 

         Adjacent tissue features – No   11 (52) 

Calcification   

         Not present  1 13 (62) 

Axillary Lymphadenopathy   

         Not present 1 12 (57) 

Expanded Parenchyma    

          Yes 1  1 (5) 

 

MRI  

Breast MRI was performed on six women; three to accurately assess the extent of 

disease prior to treatment and three with locally advanced disease as a baseline prior to 

neo-adjuvant chemotherapy. One woman was in her first trimester of pregnancy when 

she had MRI but terminated her pregnancy immediately after the MRI. The other five 

women were postpartum at the time of MRI; one had just terminated a pregnancy and 
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also just ceased lactation, two women were imaged immediately following full term 

deliveries; and the other two women were seven and 20 weeks post lactation 

respectively. Despite the intense hormonal stimulation present in many of these women, 

the background enhancement of the parenchyma did not impair conspicuity of the 

tumours or image interpretation. 

The most common finding was a solitary irregularly shaped and marginated mass with 

heterogeneous enhancement and washout kinetics (n = 3, 50%). (Table 47) The cases of 

locally advanced disease measured between 55mm and 90mm in maximum dimension 

on MRI prior to chemotherapy. One case demonstrated a well defined, rounded mass 

with peripheral rim enhancement; histological review post mastectomy showed that the 

size of the tumour had been overestimated due to a compressed rim of adenosis 

responsible for most of the peripheral contrast enhancement. One case demonstrated a 

large area of segmental non-mass like enhancement; at mastectomy this was found to be 

100mm of DCIS. (Case 3. Figures 19-22) Unsuspected multifocal disease was correctly 

identified by MRI in one case, which was demonstrated on subsequent targeted 

ultrasound as several ill defined peripherally enhancing masses and confirmed as 

malignant by ultrasound guided core biopsy. 

Figure 19: Case 3. Bilateral oblique and craniocaudal mammograms on a woman at eight weeks 
postpartum and four weeks post lactation. BIRADS® density 3. A non-calcified rounded mass with 
partly obscured margins seen superiorly in right UOQ.  
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Figure 20: Case 3. Ultrasound demonstrates an ill-defined hypoechoic, slightly heterogeneous mass 
with microlobulated pushing margins which displaces the adjacent stroma.  

 

Figure 21: Case 3. MRI subtraction image T1 90 seconds post contrast which demonstrates a 
rounded but ill defined tumour mass with thick rim of enhancement and heterogenous central 
enhancement. 

 

Figure 22: Case 3. Histological section, H and E stain the wide rim of adenosis (right half of image) 
which correlated with the homogeneously enhancing rim surrounding the heterogeneously 
enhancing tumour mass (left half of image). Size of tumour at MRI was overestimated based on the 
extent of the contrast enhancing rim. 
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Table 47: Tumour features of women diagnosed with GBC demonstrated on MRI 

Lesion Features Frequency (%)  (n = 6)                  

Mass-like enhancement   5  (83) 

              Single 4  (67) 

              Multiple  1 (17) 

Shape   

             Round  1 (17) 

             Irregular 4 (67) 

Margin   

             Irregular 3 (50) 

             Spiculated  2 (33) 

Enhancement   

             Heterogeneous 3 (50) 

             Rim  2 (33) 

Kinetic Curve   

             Washout 4 (67) 

             Plateaux  1 (17) 

Non mass like enhancement                     

             Segmental 1 (17) 

             Diffuse  -  

Associated features   

            Skin thickening 1 (17) 

            Oedema 1 (17) 

          Lymphadenopathy 1 (17) 
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5.4 Discussion  

Women diagnosed with GBC, like other young women diagnosed with breast cancer, 

most commonly present with symptoms.241 247 In this study, two women presented with 

symptoms in the contra-lateral breast to which cancer was later found on ultrasound. It 

is, therefore, suggested that when ultrasound is performed in the investigation of breast 

symptoms during pregnancy then it is prudent to examine both breasts.  

The age for screening mammograms has been lowered to 40 years in Australia.  Two 

breast cancers were picked up via screening mammography in women who did not 

realise they were pregnant.  Only one other published series has described a single 

woman diagnosed on screening mammography.248 With more women delaying child 

bearing into their late 30’s and 40’s it is likely that more women will be diagnosed with 

breast cancer in early pregnancy during screening mammography. It is important, 

therefore, that mammographers ask potentially premenopausal women if they may be 

pregnant. 

Imaging assisted FNA and Core Biopsy 

The diagnosis of breast cancer in most cases was made on the findings from FNA or 

core biopsy. It is important that the radiologist makes the pathologist aware of the 

pregnant or lactational state of the breast so that a cancer is not assumed to be a 

pregnancy related atypia.103 249 Core biopsy may on rare occasions not confirm a 

diagnosis of breast cancer and open biopsy will be necessary. For one woman in our 

series whose imaging was reviewed, the histology from a stereotactic core biopsy was 

reported as aytpical but at open biopsy 30mm of DCIS was identified. 

The risk of milk fistula formation when a core biopsy is performed during lactation has 

been discussed in published papers but only one case of milk fistula has been 
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reported.250 We had no complications in our cases and core biopsy is considered safe 

during lactation. 

Mammography  

The use of mammography in the evaluation of breast symptoms during pregnancy is a 

controversial topic for two reasons. Firstly, there has been a reluctance to perform 

mammography based on concerns regarding exposure of the developing foetus and 

pregnant breast to ionizing radiation. The absorbed radiation dose to the foetus from 

mammography is extremely low. Kopans has calculated this at approximately 0.004 

microgray (0.4 mrad) from a two view bilateral mammogram.231 251 This is 5,000 times 

less than the weekly exposure from normal back ground radiation background 

radiation.232 The issue of possible increased sensitivity of the maternal breast tissue to 

the mutagenic effects of ionizing radiation during pregnancy has been raised but is 

impossible to quantify.252 

The second controversy surrounds the perpetuated myth that most young and in 

particular pregnant and lactating women have mammographically dense tissue that 

obscures underlying abnormalities.242 253 This has been refuted. 254 255 Stomper noted 

that 38% of women aged 25-39 years had predominantly fatty tissue at 

mammography.229 It has been noted that where the breast tissue is dense (BIRADS® 4), 

underlying masses of significant size may remain occult as was the case in the five of 

our women where no abnormality was visible on mammographic review.147 Swinford, 

who used modern equipment to evaluate breast density in a group of 18 women, 

reported that breast density did not increase during pregnancy and that the breast tissue 

was in general not extremely dense.244  Lactating women, however, were found to have 

heterogeneously dense or extremely dense tissue. Mammography indicated during 

lactation should, therefore, be performed immediately after the breast has been emptied, 
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that is after feeding/expression of milk, to minimise the component of breast density 

related to milk and vascular engorgement.256  

Microcalcifications are often visible even within dense tissue as noted in four out of 

nine women with BIRADS® 4 density in this study. Microcalcifications were a feature 

in 13 (62%) of these tumours and can generally be seen in one-half to one-third of 

malignant tumours.147 257 When mammography was performed abnormalities were 

identified in 14 (74%) women; a similar proportion to that noted by Liberman.147 Yang 

reported on a series of 23 women who had chemotherapy during pregnancy and found 

that mammographic abnormalities were visible in 90% of the women despite dense 

background parenchymal patterns (BIRADS® 3 and 4).248 This evidence emphasizes 

that clinicians should not assume that breast density will be high during pregnancy or 

that mammography will not demonstrate an abnormality in a dense breast.  

Potentially significant mammographic findings, such as indeterminate 

microcalcification, should be appropriately assessed on their merits and not down-

played just because of the pregnancy. This point is emphasised by review of our case 

with a small cluster of indeterminate calcifications. (Case 2. Figures 14-18) Additional 

assessment of this woman was delayed because of the pregnancy and the subsequent 

postpartum workup found extensive DCIS, most of which was non-calcified. Delay in 

diagnosis is an important contributor to the poorer prognosis seen in cases of GBC102 

and whilst there has been a reluctance to perform mammography in pregnancy, it should 

be remembered that the absorbed radiation dose to the shielded foetus is extremely low 

and should not deter the clinician from requesting or performing mammographic 

examinations if warranted.231 

Digital mammography has been shown to be more sensitive in younger women with 

dense breast tissue than film screen mammography.258 When used appropriately digital 

mammography may be associated with an up to 75% reduction in radiation dose and is 
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recommended for younger women when available.258  When a woman is pregnant it is 

important to consider whether mammography will alter breast cancer management.  In a 

series reported by Liberman no concomitant clinically undetected carcinoma was 

detected with mammography of the ipsilateral or contra-lateral breast, but Samuels in 

another series has demonstrated unsuspected contra-lateral disease.147 

Ultrasound  

Ultrasound continues to be the imaging modality of choice during pregnancy and 

lactation and was 100% sensitive in demonstrating abnormalities in our symptomatic 

cases; this was also noted by Ahn.241The sonographic features of the tumours in our 

series were similar to those reported by Ahn. The most common finding was a mass 

with irregular shape and margins, with predominantly hypoechoic rather than mixed 

echogenicity. Ahn also found posterior acoustic enhancement and large cystic 

components to be a striking feature in four cases, three of these were medullary type 

tumours.241  Two of our cases, one histological grade 2 and the other histological grade 

3 IDC, both presented with a very hypoechoic mass with posterior enhancement but 

neither was medullary in type or had cystic components.  

Sonographically, breast cancers that present in young pregnant or non-pregnant women 

may appear “benign”; that is a mass with well defined margins, wider than deep in 

orientation with homogeneous hypoechogenicity.259  This was seen in one of our cases 

(Case 3. Figures 19 - 22) and has been reported by others.257 Percutaneous biopsy 

should, therefore, be performed on any tumour that can not be confirmed as a cyst on 

ultrasound to exclude malignancy. A discrete palpable mass or worrying clinical finding 

not explained on ultrasound should also undergo direct FNA. Diagnosis was delayed for 

six months for one of our cases when a palpable mass was initially attributed to 

hormonally related changes and not investigated for many months. Direct FNA was 

further delayed when an initial ultrasound was reported as negative. (Case 2. Figures 
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14-18) Another woman developed several new masses after she ceased lactation, lack of 

a correlating simple cyst at the site of the latest lump led to a direct FNA which gave a 

malignant result. These two cases demonstrate the importance of the triple test in the 

assessment of breast masses found in pregnant or lactating women. 

It is important in women who are pregnant or lactating to consider whether imaging 

examinations, in particular mammography, are likely to add information that will alter 

their management. Pathological studies in breast cancer have shown that the incidence 

of bilateral malignant disease is approximately 10%260 and that the incidence of 

multifocal or multi-centric cancer is between 14% and 47%.261 262 Where breast 

conservation is an option for pregnant and lactating women, a review of the remaining 

breast tissue prior to surgery is important to detect additional and unsuspected foci of 

malignancy. In two women (10%) a tumour was identified in the asymptomatic breast. 

Ultrasound or MRI would be the most useful imaging modalities for identifying these 

additional lesions. In Yang’s series sonography led to the diagnosis of multi-centric 

cancers in four women and enabled accurate regional staging of these breast cancers 

facilitating treatment planning.248 While there is no evidence to support the use of 

“screening” breast ultrasound, we would suggest that it would be advantageous to 

ultrasound both breasts when investigating breast symptoms during pregnancy or 

lactation. 

MRI 

Breast MRI was used to document the extent of disease before and after neo-adjuvant 

chemotherapy in three cases with LABC. A striking appearance consisting of expanded 

ducts and parenchyma with pushing margins (Figure 12) was noted although this 

appearance was also noted in a case with a large area of DCIS. (Figure 14) Importantly 

for the cases with locally advanced disease MRI offered a method of measuring the 

changes in a breast tumour following neo-adjuvant chemotherapy as it provides a large 
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field of view and a reduction in operator variability in measurement technique as is 

sometimes seen in ultrasound examinations.263 

No cases who underwent an MRI in our series received a contrast injection of 

Gadolinium during pregnancy or lactation. The usefulness, accuracy and safety of 

contrast enhanced breast MRI during pregnancy and lactation is uncertain as there is no 

published literature on this issue. There is concern that there may be high levels of 

background parenchymal enhancement which may obscure parenchymal abnormalities 

during pregnancy and lactation.257  264 Talele et al reported on the use of contrast 

enhanced MRI in a lactating woman with a palpable mass which demonstrated 

generalized increase in Gadolinium uptake bilaterally and Talele et al felt this had 

hampered tumour detection. In one of our cases non contrast MRI was performed in 

early pregnancy and did not find this to be a problem although overestimation of tumour 

size did occur.264 

Whilst there are no known recorded adverse effects following MRI or the administration 

of gadolinium during pregnancy, there are ongoing theoretical concerns regarding 

exposure of the foetus to high magnetic fields during pregnancy and also the effects of 

long-term exposure to free gadolinium ions.265 The ACR White Paper on Magnetic 

Resonance Safety states that MRI scans may be performed at any stage in pregnancy if 

the risk-benefit ratio for the mother warrants the study be performed.265 Even if MRI 

can be safely performed during pregnancy there are practical difficulties in positioning 

the woman prone in a standard breast coil during the later stages of pregnancy. A 

special “frame” may need to be designed to support the woman as she lies prone or 

supine during scanning could be considered. 

Imaging of the axilla  

No lymphadenopathy was reported in 12 (57%) of the women in this study whose axilla 

were clinically and ultrasonically assessed prior to surgery but at surgery the lymph 
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nodes were found to be positive in one woman. Imaging of the axilla should be 

performed but may not be able to identify small metastatic deposits. 

Conclusion 

The diagnosis of breast cancer in the pregnant or lactating woman presents a challenge 

for the clinician. Breast ultrasound is an extremely valuable tool in evaluating the 

symptomatic pregnant or lactating breast. It must be emphasised that malignancy can 

masquerade as a rather innocuous appearing mass on ultrasound and that in some cases 

ultrasound may initially be negative. The triple test must be applied early to minimise 

the risk of delay in diagnosis and subsequent risk of metastatic disease. Mammography 

is safe in pregnancy and should be performed in women in whose clinical or 

sonographic findings suggest malignancy. MRI of the breast has the potential to be a 

useful tool both for local staging.  

An algorithm for the investigation of pregnant women with a palpable breast 

abnormality is given and we would recommend initial ultrasound of both breasts as part 

of the work up. (Figure 23) 
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Figure 23: Algorithm for the investigation of palpable mass in pregnancy 
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Chapter 6.    Diagnostic characteristics of gestational breast cancer - 

Pathology 

Chapter objective 

• To describe and assess the pathological characteristics of gestational breast cancer 

and their relationship to survival outcomes. 

 



 

 



 

 

Related presentations 

The results from this chapter have been presented in part or in full at the following 

conferences. 

1. Ives A, Harvey J, Sterrett G, Semmens J, Saunders C. The pathological 

characteristics of gestational breast cancer. What is different? San Antonio 

Breast Cancer Symposium, San Antonio, USA 16 December 2007 

2. Ives A, Saunders C, Harvey J, Semmens J. The histopathological profile of 

gestational breast cancer. European Breast Cancer Conference. Nice, France, 

March 2006. 
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6.1 Background  

Types of breast cancer 

Breast carcinomas normally arise from the terminal ducts or lobule units of the breast. 

There is evidence that that invasive carcinoma can develop from in situ carcinoma since 

invasive and in situ carcinomas have histological similarities and frequently co-exist.60   

Most invasive breast cancers are classifieds as ductal carcinoma or lobular carcinoma.266 

Between two and four per cent of breast cancers, are not classifiable to either ductal or 

lobular subgroups and are considered ‘special’ types of breast cancer.60     

IDC is the most common histological type of breast cancer.60 It presents clinically as a 

mass or a mammographic abnormality. Generally IDC is a stellate or spiculated lesion 

with irregular infiltrating margins. When in situ duct carcinoma accompanies IDC it 

generally has similar morphological features to the invasive component. IDC is most 

likely to metastasise to axillary lymph nodes in the first instance and later frequently 

metastasises to the lungs, liver and brain. 

ILC is the second most common type of breast cancer.60 It is frequently characterised by 

multifocality within the affected breast. Typically ILC demonstrates expression of 

oestrogen and progesterone receptors but rarely demonstrates expression of the 

oncoprotein HER-2/neu or accumulation of the p53 gene product. Overall the prognosis 

for ILC is similar to intermediate grade IDC. Distant metastasis rarely occurs in ILC.  

Tubular carcinoma is recorded as one of the ‘special’ types of breast cancer. It has an 

excellent prognosis as it is uncommon for metastasis to occur. The incidence of tubular 

carcinoma prior to the introduction of mammographic screening was up to four percent 

of all breast carcinomas but in screened populations the incidence is now reported to be 

between 8-27%.60  
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A useful way of further classifying breast cancers is according to histological grade. The 

most commonly used grading method is Elston and Ellis’s modification of Bloom and 

Richardson’s grading system, commonly referred to as ‘Nottingham grade’.267 (Table 

48) 

 Table 48: Elston and Ellis modification of Bloom and Richardson’s histological grading system 

Components of grade Score 

Tubules  

    >75% of tumour composed of tubules 1 

    10-75%  of tumour composed of tubules 2 

    <10% of tumour composed of tubules 3 

  

Nuclear grade  

    Nuclei small and uniform 1 

    Moderate variation in nuclear size and shape 2 

    Marked nuclear pleomorphism 3 

  

Mitotic rate  

    Number of mitosis per microscopic field area 1-3 points 

  

Histological grade Total points 

    1 (Well differentiated) 3-5 

    2 (Moderately differentiated) 6-7 

    3 ( Poorly differentiated) 8-9 

 

Prognostic markers 

Pathological prognostic markers have become increasingly important in planning the 

management of breast cancer cases over the past 20 years.  This is because advances in 

technology permit more detailed analysis of pathology specimens and because new 

therapies have been developed which can be used to treat specific sub-classifications of 
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tumours. Prognostic markers are used for three major reasons one, they can identify 

women whose prognosis is so good that adjuvant systemic therapy after surgery would 

not be “cost-beneficial”, two, they can identify women whose prognosis is poor enough 

to warrant a more aggressive approach to adjuvant therapy; and three, they can identify 

women whose tumours are likely to be responsive or resistant to particular types of 

adjuvant therapy, importantly endocrine therapy and Trastuzamab.268  

The primary pathological prognostic markers currently used in breast cancer 

management are:268  

Tumour size Tumours less than 20mm have the best prognostic outcome. 

Histological Type ‘Special’ histological types such as tubular and mucinous have better 

long-term survival compared to IDC.  

Histological Grade Based on the Bloom & Richardson grading method267 the lower the 

grade the more differentiated the tumour and the better long-term survival. Grade 1 or 

well-differentiated tumours have the best prognostic outcome. 

Lymph Node Status Involvement of one or more loco-regional lymph nodes is a poor 

prognostic factor, as is total number of lymph nodes involved. 

Lymphovascular Invasion (LVI) Tumour emboli within the lymphatic and/or vascular 

spaces is a poor prognostic factor for loco-regional and possibly distant metastases. It is 

said to be as powerful a poor prognostic factor as lymph node involvement in predicting 

both local and distant relapse. It often prompts more aggressive local treatment such as 

radiotherapy to the chest wall post mastectomy.268 

Hormone receptors The two hormone receptors routinely measured are ER and PR. ER 

and/or PR positive tumours have a better prognostic outcome and hormone receptor 

status also predicts how responsive the tumour will be to endocrine therapy. 



Background 

       Chapter 6. Pathology - Diagnostic characteristics of gestational breast cancer  202 

c-erbB-2 Tumours that express cerbB-2 (or HER2-neu) have a very poor prognostic 

outcome. Prognosis has been improved by the targeted monoclonal treatment 

Trastuzumab (Herceptin) which can reduce tumour growth.269   

Multifocality Multifocal disease is a poor prognostic marker particularly if BCS is 

performed instead of mastectomy. 

Ductal Carcinoma in situ (DCIS) DCIS can be present with or without invasive 

carcinoma. It is assumed to be a precursor to invasive disease and is histologically 

graded in a similar way to invasive disease with histological grade 3 DCIS being most 

likely to recur and progress to invasive disease. Extensive in situ carcinoma (EIC) 

defined as in situ carcinoma within an invasive carcinoma which takes up more than 

25% or more of the total tumour area and is also present outside the main invasive 

tumour mass has been associated with a greater risk of recurrence.270   

New molecular markers New molecular markers that can be used as prognostic 

markers continue to be discovered. Molecular profiling can be undertaken on breast 

cancer specimens to identify these potential prognostic markers but many are not in 

general use yet. These molecular markers include: Ki67, cyclin D, cyclin E, p 21, p27 

and p53.271-273 

Guidelines for pathology reporting 

The detail expected in a pathology report has increased over the past twenty years. 

Pathologists worldwide now produce detailed and often synoptic reports. In 1997, an 

Australian Cancer Network working party produced the first guidelines on the 

pathology reporting of breast cancer in Australia these were updated in 2001, and again 

in 2008.266 These guidelines use best practice principles to enable greater uniformity in 

the reporting of breast cancer specimens in Australian pathology laboratories. 

The pathology report is now expected to include:274 
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� Whether the lesion is invasive and/or in situ. If both, what proportion of each.  

� Histological subtype of the tumour. 

� Tumour size - The widest diameter measurement (in millimetres) should be 

recorded and whether measured macroscopically or microscopically. If there is 

more than one tumour then the measurements should be recorded separately.  

� Histological tumour grade.   

� Presence or absence of LVI. 

� Clearance margins. 

� Lymph node status - The report should include the number of lymph nodes 

dissected, the number of lymph nodes involved by metastatic carcinoma and the 

number of nodes with extranodal spread.  

� Hormone receptor status. 

� cerbB-2 (Her2/neu) status.  

Pathology of gestational breast cancer 

Few studies have been published which report the pathology of GBC.93 139 181 275 276 277 

Many of these reports have been limited to a basic description of tumour type, size and 

histological grade. There is only one study that looked in more detail at the morphologic 

and immunochemical features of just fourteen GBC cases.275 Shousha’s small study 

reported differences in the pathology of GBC when compared to thirteen non-GBC 

controls. The differences reported included a high incidence of totally or partly 

mucinous tumours that occurred in the lactating breast and were MUC2 positive; 

Shousha recommended that a larger study of GBC pathology be instigated and we have 

attempted to do this.275 
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Pathologically there are no discernable differences in tumour type between GBC and 

breast cancer in other young women. In prior studies IDC was the most common 

histological type found in women diagnosed with GBC.93 148 150 275 276 278 279 Where 

histological grade is reported, over 95% of women had grade 2 or 3 disease.150 275 276 

Middleton also reported that 72% of her cases had associated high grade DCIS.148 There 

is a similar incidence of inflammatory breast cancer in women diagnosed with GBC and 

non-GBC, with rates between one point five and four per cent,132 187 280 Bonnier, 

however, reported that 26% of GBC patients had inflammatory breast cancer.98 This 

finding is likely to be a selection bias because all women were referred to specialist 

tertiary centres and thus to medical oncology units. 

Women diagnosed with GBC generally have larger tumours. Tumours less than 20mm 

in diameter are found in only 20-35% of GBC cases.139 276-278 In Shousha’s study only 

one of fourteen cases had a tumour less than 20mm.275    

The proportion of women with lymph node involvement reported in the literature was 

similar for young women diagnosed with GBC and non-GBC.275 277 The percentage of 

women diagnosed with GBC who had positive lymph nodes ranged from 58-80%; the 

number of cases in these studies varied from 13-192.93 139 275-277 A high proportion of 

GBC cases with the poor prognostic marker LVI were reported in some studies.93 148 281  

GBC is commonly reported as being ER and/or PR negative.98 148 150 276 277 This could be 

because the ligand binding assay used to identify ER and PR produce more false 

negatives when high circulating levels of oestrogen and progesterone down regulate 

receptors.282 When immunohistochemistry techniques are used there seems to be no 

difference in the numbers of hormone receptor-positive tumours diagnosed in women 

with GBC and in women with non-GBC at a similar age.282 Shousha also reports that 

most pregnant women had ER and PR negative tumours but women with lactational 

breast cancers were more likely to be  ER and PR positive.275  
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Higher levels of c-erbB-2 over-expression and p53 mutations have been reported in 

lactational carcinomas but not in breast cancers diagnosed during pregnancy.275-277 One 

study demonstrated higher numbers of HER2/neu-positive tumours in women diagnosed 

with GBC compared to the non-GBC controls.282 Other studies have reported similar or 

lower levels of c-erbB-2 in women diagnosed with GBC compared to breast cancer in 

other young women.148 276 277 GBC has been associated with a higher rate of BRCA 

allelic mutation than sporadic breast cancers.283 284  

The results from previous studies that looked at the pathological characteristics of GBC 

have been inconclusive because they either had small sample sizes, did not compare the 

tumours of women diagnosed with GBC to those of similar aged women diagnosed with 

breast cancer, or only reviewed major characteristics such as tumour type and lymph 

node status.88 93 148 275 This larger study aims to compare in greater detail the tumour 

characteristics of women diagnosed with GBC to similar aged women diagnosed with 

breast cancer and describe how these characteristics affect survival. 
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6.2 Methods  

Study population 

Women aged less than 45 years when diagnosed with breast cancer in Western Australia 

between 1 January 1982 and 31 December 2003. 

Inclusion criteria GBC cases validated in Chapter 3, whose pathology was reported at 

one of three pathology laboratory services – PathCentre, Royal Perth Hospital (now 

combined and called PathWest) and Western Diagnostic Pathology were reviewed. 

These laboratories report on more than 80% of histopathology specimens for WA. The 

non-GBC comparison group were identified from the PathWest archives.  The controls 

were matched to each case by age at diagnosis (± two years) and date of diagnosis (± 

two years). Two controls were initially matched to each case in the event that one of the 

specimens could not be retrieved from the archives. 

Exclusion criteria Women with GBC pathology reported from a pathology laboratory 

not specified above were excluded from the study.  

Sample size The rarity of GBC limits the sample size. Pathology specimens were 

obtained from 100 GBC cases (34 pregnant and 66 postpartum) and 100 non-GBC 

comparisons.  

Selection of controls 

The information on potential controls who met the inclusion criteria were identified 

from the PathWest database and entered on an Excel spread scheet and sorted by the 

year recorded on the pathology report. Each GBC case was then matched to the first 

potential control within ± two years of their diagnosis date and ± two years of their age 

at diagnosis. A second trawl of the dataset was made to identify a second matched 

control using the same criteria.  



Methods 

       Chapter 6. Pathology - Diagnostic characteristics of gestational breast cancer  208 

Control selection issues 

Even though the PathWest archives are the largest pathology archive in WA there was 

some difficulty in identifying sufficient controls to match the cases on age at diagnosis 

(± two years) and year of diagnosis (± two years). This was more of an issue in 

identifying a second control because of the low number of breast cancers diagnosed in 

women less than 45 years of age.  

Specimen retrieval 

The histopathology slides for GBC cases from sites other than PathWest were retrieved 

by on site staff. When the slides were reviewed the relevant specimen block was 

identified for sections if any additional immunohistochemical tests were to be 

undertaken. Fresh slides were prepared by the appropriate staff at each site but all 

staining was undertaken by PathWest staff. PathWest laboratory staff or the author 

retrieved slides and relevant blocks from the archives for GBC cases reported at 

PathWest and for all controls.  

Pathology review 

A copy of the relevant breast cancer pathology reports for each case and control were 

obtained. The relevant information from each pathology specimen report was recorded 

on an Excel spreadsheet. The quality/quantity of the data obtained from the report was 

dependent on the year of diagnosis and improved with more recent year of diagnosis. 

Pathologists, Professor Jennet Harvey from the University of WA and Dr Greg Sterrett, 

from PathWest then reviewed the histopathology slides of all cases and controls as per 

national breast cancer pathology reporting guidelines.266 Details from the pathology 

reports were checked and additional relevant data identified from the review were 

recorded in the Excel spreadsheet. The variables recorded where possible are shown 

below. (Table 49) 
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Table 49: Pathology review pro forma   

Variable  Terms 

Surgical procedure Excision biopsy/Mastectomy 

Invasive tumour type Ductal/Lobular/No invasion 

Tumour size Millimetres 

Histological grade 1/2/3 

Tubule formation/nuclear/mitosis count 

Associated in-situ disease Amount DCIS (mm) 

High grade/Intermediate grade/Low grade 

Extensive in situ component (EIC) 

Lymphatic/vascular invasion Yes/No 

Clearance margins Yes/No 

Axillary Node Dissection 

Extra-nodal involvement 

Nodes with metastatic deposit/Total nodes 

Yes/No 

Medullary like features No/Some/All 

Lymphocytosis No/Mild/moderate/Extensive 

Central scar or necrosis No/Mild 

Oestrogen receptor status Positive/negative 

Progesterone receptor status Positive/Negative 

c-erbB2/Her2Neu status Positive/Negative 

CK14 status Positive/Negative 

Other comments  

 
 

Outcome data on GBC cases was available from Chapter 3 this thesis. For non-GBC 

cases some information on outcomes was available from Chapter 4 of this thesis and/or 

from the PathWest database.  

Statistical Analysis 

SPSS 15.0 (Statistical Package for Social Science: Release 15.0.1 Chicago; 2007/8)   

was used in the primary comparison analysis of the tumour characteristics between 

GBC cases and non-GBC controls. Descriptive and inferential statistical analysis was 
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carried out and included frequency, cross-tabulations, chi-square tests and Fishers exact 

tests where applicable. As appropriate to the analysis 95% confidence interval were 

calculated. A p value of <0.05 was considered to be statistically significant.  

The survival analysis was undertaken using SPSS 15.0 (Statistical Package for Social 

Science: Release 15.0.1 Chicago; 2007/8). The date of diagnosis was taken as the date 

that the histological specimen was excised. The censor date for all women alive for 

analytical purposes was 30 December 2008. A multivariate Cox’s proportional hazards 

regression model was designed to adjust for demographics, type of definitive breast 

cancer surgery and pathological characteristics that could affect survival.  

Protocol issues 

New slides were prepared and reviewed for many of the cases and controls for two 

reasons; one, there was deterioration of the histological slides from cases and controls 

diagnosed before 1995 and two, immunohistochemical staining for ER, PR, HER2-neu 

and/or CK14 had not been carried out on specimens previously. The relevant 

histological blocks were retrieved and sectioned, and immunohistochemical staining of 

the slides performed. Unfortunately the staining did not successfully take on the slides 

from many of the older cases and were unreviewable. To optimise the staining for 

review of the slides it would have been necessary to produce more slides and stain each 

slide separately. Unfortunately funds were not available to do this. Therefore, only a 

limited number of GBC cases and controls were re-reviewed  for ER, PR, HER2-neu 

and/or CK14. 
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6.3 Results 

Comparison of GBC cases and non-GBC controls 

The histological specimens from 102 GBC cases and 152 non-GBC controls were 

reviewed. Only 100 cases and their 100 matched controls were included in the statistical 

analysis as two GBC cases could not be matched to a control. Thirty four GBC cases 

were pregnant at diagnosis and 66 were post partum. 

The median age of the GBC cases at diagnosis was 34.9 years (range 24.3, 43.5) and for 

the controls 36.3 years (range 25.0, 44.8). (Table 50) Although the cases and controls 

were matched on age ± two years GBC cases were significantly younger (t -2.259, df 

197, p = 0.025).  

Table 50: Age range of GBC cases and non-GBC controls   

Age range (years) GBC cases  Non-GBC controls  Total (%) 

20-24 2 0 2 (1) 

25-29 11 9 20 (10) 

30-34 37 33 70 (35) 

35-39 38 43 81 (41) 

40-44 12 15 27 (13) 

Total 100 100 200 (100) 

 

More women diagnosed with GBC were likely to die than the non-GBC controls but 

this wasn’t significant (χ2 3.26, df 1, p =0.071). (Table 51) Women diagnosed with GBC 

were more likely to undergo a mastectomy than their non-GBC controls and this was 

significant (χ2 10.08, df 2, p = 0.006). (Table 51)   

The median invasive tumour size for GBC cases was 22 mm (range 1, 120) and for non-

GBC controls 19mm (range 1, 100). In an independent t-test there was a trend towards 

GBC cases having larger tumours than their controls but this was not statistically 

significant (t 1.71, df 187, p = 0.09). 
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Table 51: Comparison of survival status and definitive surgery for GBC cases and non-GBC 
controls   

Feature GBC  

n = 100 

Non-GBC  

n = 100 

Significance 

Outcome status 

    Dead 

    Alive 

 

39 

61 

 

27 

73 

 

χ
2 3.26, df 1, p =0.071 

Surgery type 

    Mastectomy 

    BCS 

    Unknown 

 

62  

38 

0 

 

41 

57 

2 

 

χ
2 10.08, df 2, p = 0.006 

 
 

There was no difference between the two groups in terms of tumour type (χ2 6.23, df 4, 

p = 0.18), invasive tumour size measured as a categorical variable (χ2 4.19, df 3, p = 

0.24) and LVI (χ2 1.17, df 2, p = 0.56). More GBC cases were lymph node positive than 

their non-GBC controls (χ2 13.35, df 2, p = 0.001). (Table 52) 

No difference was identified in the number of women with in situ disease (χ2 1.56, df 2, 

p = 0.46) or histological grade of in situ carcinoma (χ2 1.56, df 2, p = 0.46) but women 

diagnosed with GBC were more likely to have EIC than their non-GBC controls 

(χ211.34, df1, p = 0.001). (Table 53) 
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Table 52: Comparison of tumour characteristics between GBC cases and non-GBC controls  

Feature GBC  

N = 100 

Non-GBC  

n = 100 

Significance 

Tumour type  

     IDC 

     ILC 

     DCIS 

     Other type 

     Unknown 

 

92 

2 

4 

2 

- 

 

87 

6 

1 

5 

1 

 

χ
2 6.23, df 4, p = 0.18 

Tumour size 

     < 20mm 

     20 – 50 mm 

     > 50mm 

    Unknown 

 

37 

47 

8 

8 

 

48 

44 

4 

4 

 

χ
2 4.19, df 3, p = 0.24 

LVI 

     Yes 

     No 

     Unknown 

 

45 

49 

6 

 

44 

53 

3 

 

χ2  1.17, df 2, p = 0.56 

Lymph node status 

   Positive 

   Negative 

   Unknown 

 

52 

37 

11 

 

34 

35 

31 

 

χ2 13.35, df 2, p = 0.001 

 
 
Table 53: Comparison of insitu disease between GBC cases and non-GBC controls 

Feature GBC         
(%)  

Non-GBC 
(%) 

Significance 

In situ Disease 

     No 

     Yes 

 

24 

68 

 

17 

75 

 

χ
2 1.44,df1, p =0.23* 

In situ grade 

     1 

     2 

     3 

(n = 68) 

58 (85) 

8 (12) 

2 (3) 

(n = 68) 

53 (78) 

9 (13) 

5 (9) 

 

χ
2 1.56, df 2, p = 0.46* 

EIC  

    No 

    Yes 

(n = 64) 

29 (45) 

35 (55) 

(n = 75) 

55 (73) 

20 (27) 

 

χ
211.34,df1, p = 0.001* 

*Unknown values excluded from the analysis  
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The tumour from GBC cases and non-GBC controls had similar invasive histological 

tumour grade (χ2 4.46, df 3, p = 0.22), cell nuclei (χ2 0.85, df 3, p = 0.84) and 

lymphocytosis (χ2 5.70, df 4, p = 0.22). Tumours from women diagnosed with GBC 

were more likely to be composed of less than 10% tubules (χ2 8.52, df 3, p = 0.036), 

have higher mitotic rates (χ2 9.68 df 3, p = 0.021) and have medullary likely features (χ2 

9.86, df 4, p = 0.02) than the tumours from the non-GBC controls. (Tables 54 and 55) 

Table 54: Comparison of histological grades and its components for GBC cases and non-GBC 
controls 

Feature GBC  

n = 100 

Non-GBC  

n = 100 

Significance 

Tumour grade  

      1 

      2 

      3 

     Unknown 

 

4 

18 

70 

8 

 

12 

15 

66 

7 

 

χ2 4.46, df 3, p = 0.22 

Nuclei 

     1 

     2 

     3 

    Unknown 

 

2 

17 

72 

9 

 

3 

14 

76 

7 

 

χ
2 0.85, df 3, p = 0.84 

Tubules 

        1 

        2 

        3 

        Unknown 

 

1 

10 

81 

8 

 

4 

23 

66 

7 

 

χ
2 8.52, df 3, p = 0.036* 

Mitosis 

        1 

        2 

        3 

        Unknown 

 

15 

19 

56 

10 

 

23 

16 

52 

8 

 

χ
2 9.68, df 3, p = 0.021* 

*Unknown values excluded from the analysis  
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Table 55: Comparison of proportion of lymphocytosis and medullary like components for GBC 
cases and non-GBC controls 

Feature GBC  

n = 100 

Non-GBC  

n = 100 

Significance 

Lymphocytosis  

       None 

       Minimal/scant 

       Moderate/mild        

       Marked 

       Unknown 

 

32  

11 

31 

14  

12 

 

41 

16 

18 

15 

10 

  

χ
2 5.70, df 4, p = 0.22 

Medullary like features 

      Not medullary like 

      Some features 

      Medullary like  

      Unknown 

  

71 

1 

11 

17 

 

75 

9 

7 

9 

 

Χ
2 9.86, df 4, p = 0.02* 

*Unknown values excluded from the analysis  

 

The results for ER (χ2 21.21, df 2, p = 0.000), PR (χ2 21.81, df 3, p =0.000) and cerbB2 

(χ2 29.57, df 2, p = 0.000) all appeared to demonstrate a difference between cases and 

controls but there were a large proportion of unknowns within each variable. (Table 56) 

When unknown values of ER and PR were excluded from the analysis the differences 

between cases and controls remained. Tumours from GBC cases were more likely to be 

ER negative (ER χ2 4.6, df 1, p = 0.032) and PR negative (χ
2 4.16, df 1, p = 0.041) but 

not cerbB2 positive (χ20.007, df 1, p = 0.598). 
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Table 56: Comparison of pathology characteristics between GBC cases and non-GBC controls 

Feature GBC  

n = 100 

Non-GBC  

n = 100 

Significance 

ER status 

     Negative 

     Positive 

     Unknown 

 

34 

29 

35 

 

11 

24 

65 

 

χ
2 21.21, df 2, p = 0.000 

(χ2 4.6, df 1, p = 0.032*) 

PR status 

    Negative 

    Positive 

     Equivocal 

     Unknown 

 

27 

32 

2 

37 

 

8 

25 

0 

67 

 

χ
2 21.81, df 3, p =0.000 

(χ2 4.16, df 1, p = 0.041*) 

c-erbB2 status 

     Negative 

     Positive 

    Unknown 

 

39 

10 

49 

 

11 

3 

86 

 

Χ
2 29.57, df 2, p = 0.000 

( χ20.007, df 1, p = 0.598). 

*Unknown values excluded from the analysis  

 

In summary, GBC cases were more likely to be younger and have mastectomy as their 

surgical intervention than non-GBC controls. The tumours of women diagnosed with 

GBC were more likely to be ER negative, PR negative, lymph node positive, have EIC, 

increased mitotic rates and less than 10% tubules within the tumour compared to those 

tumours from non-GBC controls. 

Comparison of GBC cases by pregnancy status at diagnosis and non-GBC controls 

Women who were diagnosed with GBC when pregnant had a mean age of 33.5 years 

and were significantly younger at diagnosis than the non-GBC controls who had a mean 

age of 35.3years (t 2.12, df126, p = 0.036). There was no difference in mean age 

between GBC cases who were postpartum at diagnosis (mean age 34.5) and non-GBC 

controls (t 1.17, df125, p = 0.25) or GBC pregnant cases (t -1.07, df 61, p = 0.29).  

Tumour size was similar between all three groups, non-GBC and pregnant GBC group 

(t 1.62, df 126, p =0.11), the non-GBC and GBC postpartum group (t-1.34, df 155, p = 
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0.36), and the GBC pregnant and GBC postpartum groups (t 0.54, df 91, p = 0.35). The 

mean tumour size for non-GBC cases was 22.0mm (range 1, 100), GBC cases who were 

pregnant at diagnosis 28.0mm (range 1, 120), and GBC cases who were postpartum at 

diagnosis 25.7mm (range 1, 90) 

There were very few differences between GBC cases irrespective of pregnancy status 

and non-GBC controls in the breast cancer features recorded.  (Table 57-60) There 

continued to be a significant difference in definitive surgery (χ2 8.84, df 2, p = 0.012) 

where all GBC cases were more likely to have undergone mastectomy than non-GBC 

controls and proportionally more GBC cases diagnosed when pregnant  had mastectomy 

than those diagnosed post partum. (Table 57) EIC also demonstrated a significant 

difference (χ214.94, df 2, p = 0.001) with women diagnosed with GBC when post 

partum more likely to have EIC than non GBC controls and GBC cases diagnosed when 

pregnant. (Table 58)  There was also a significant difference in the number of tubules 

identified in tumour cells (χ210.47, df 4, p = 0.033) with all GBC cases more likely to 

have tumours composed of less than 10% tubules. (Table 59)  

Table 57: Comparison of definitive surgery type between GBC cases by pregnancy status at 
diagnosis and non-GBC controls  

Feature GBC 
pregnant 

N =34 
(%) 

GBC 
postpartum 

n = 66 (%) 

Non-GBC  

                    
n = 100 (%) 

Significance 

Definitive surgery 

    BCS 

    Mastectomy 

 

15 (44) 

19 (56) 

 

23 (35) 

43 (65) 

 

57 (57) 

41 (41) 

χ
2 8.84, df 2, p = 0.012 
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Table 58: Comparison of pathological characteristics between GBC cases by pregnancy status at 
diagnosis and non-GBC controls  

Feature GBC 
pregnant 

n =34 (%) 

GBC 
postpartum 

n = 66 (%) 

Non-GBC  

                    
n = 100 (%) 

Significance 

Tumour type  

     IDC 

     ILC 

     DCIS 

     Other 

     Unknown 

 

33 (97) 

1 (3) 

0 (0) 

0 (0) 

0 (0) 

 

59 (89) 

1 (2) 

4 (6) 

2 (3) 

0 (0) 

 

87 (87) 

6 (6) 

1 (1) 

5 (5) 

1 (1) 

 

χ
2 10.37, df 8, p = 0.24 

LVI 

     Yes 

     No 

     Unknown 

 

15 (44) 

18 (53) 

1 (3) 

 

30 (45) 

31 (47) 

2 (8) 

 

44 (44) 

53 (53) 

3 (3) 

 

χ2  0.24, df 2, p = 0.89 

Lymph node status 

    Positive 

    Negative 

    Unknown 

 

19 (56) 

14 (41) 

1 (3) 

 

33 (50) 

23 (35) 

10 (15) 

 

34 (34) 

35 (35) 

31 (31) 

 

χ2 1.33, df 2, p = 0.52 

In situ Disease 

     Yes 

     No 

     Unknown 

 

20 (59) 

12 (35) 

2 (6)  

 

48 (73) 

12 (18) 

6 (9) 

 

75 (75) 

17 (17) 

8 (8) 

χ
2 5.12, df 2, p = 0.08 

In situ grade 

     1 

     2 

     3 

(n = 20) 

15 (75) 

5 (25) 

0 (0) 

(n = 48) 

43 (90) 

3 (7) 

2 (3) 

(n = 68) 

53 (78) 

9 (13) 

5 (9) 

χ
2 6.34, df 4, p = 0.18 

EIC  

    No 

    Yes 

n = 21 

13 (62) 

8 (38) 

n = 43 

16 (37) 

27 (63) 

(n = 75) 

55 (73) 

20 (27) 

χ
214.94, df 2, p = 0.001 
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Table 59: Comparison of the components of histological grade between GBC cases by pregnancy 
status at diagnosis and non-GBC controls 

Feature GBC 
pregnant 

N =34 
(%) 

GBC 
postpartum 

n = 66 (%) 

Non-GBC  

                    
n = 100 (%) 

Significance 

Histological grade  

      1 

      2 

      3 

     Unknown 

 

2 (6) 

7 (21) 

24 (71) 

1 (2) 

 

2 (3) 

11 (17) 

46 (70) 

7 (10) 

 

12 (12) 

15 (15) 

66 (66) 

7 (7) 

χ
2 4.72, df 4, p = 0.32 

Nuclei 

     1 

     2 

     3 

    Unknown 

 

0 (0) 

9 (26) 

24 (71) 

1 (3) 

 

2 (3) 

8 (12) 

48 (73) 

8 (12) 

 

3 (3) 

14 (14) 

76 (76) 

7 (7) 

χ
2 4.03, df 4, p = 0.40 

Tubules 

        1 

        2 

        3 

       Unknown 

 

0 (0) 

6 (18) 

27 (79) 

1 (3) 

 

1 (1) 

4 (6) 

54 (82) 

7 (11) 

 

4 (4) 

23 (23) 

66 (66) 

7 (7) 

χ
210.47, df 4, p = 0.033 

Mitosis 

        1 

        2 

        3 

        Unknown 

 

6 (18) 

5 (15) 

22 (65) 

1 (2) 

 

9 (14) 

14 (20) 

34 (52) 

9 (14) 

 

23 (23) 

16 (16) 

52 (52) 

8 (8) 

χ
2 3.27, df 4, p = 0.51 
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Table 60: Comparison of prognostic features for GBC cases by pregnancy status at diagnosis and 
non-GBC controls  

Feature GBC 
pregnant 

N=34 (%) 

GBC 
postpartum 

n = 66 (%) 

Non-GBC  

                    
n = 100 (%) 

Significance 

Lymphocytosis  

       None 

       Minimal/scant 

       Moderate/mild        

       Marked 

       Unknown 

 

11 (32) 

4 (12) 

11 (32) 

5 (15) 

3 (9) 

 

21 (32) 

7 (10) 

20 (30) 

9 (14) 

9 (14) 

 

41 (41) 

16 (16) 

18 (18) 

15 (15) 

10 (10) 

χ
2 5.51, df 6, p = 0.48 

Medullary like features 

      Not medullary like 

      Some features 

      Medullary like  

      Unknown 

 

25 (74) 

0 (0) 

4 (11) 

5 (15) 

 

46 (70) 

1 (1) 

7 (11) 

12 (18) 

 

75 (75) 

9 (9) 

7 (7) 

9 (9) 

χ
2 7.17, df 4, p = 0.13 

ER status 

     Negative 

     Positive 

     Unknown 

 

13 (38) 

8 (24) 

13 (38) 

 

21 (39) 

21 (39) 

14 (22) 

 

11 (11) 

24 (24) 

65 (65) 

χ
2 5.40, df 2, p = 0.067 

PR status 

    Negative 

    Positive      

     Unknown 

 

10 (30) 

8 (23) 

16 (47) 

 

17 (26) 

24 (36) 

25 (38) 

 

8 (8) 

25 (25) 

67 (67) 

χ
2 5.21, df 2, p = 0.074 

c-erbB2 status 

     Negative 

     Positive 

    Unknown 

 

15 (44) 

1 (3) 

18 (53) 

 

24 (36) 

9 (14) 

33 (50) 

 

11 (11) 

3 (3) 

86 (86) 

χ
2 2.92, df 2, p = 0.23 

 

Survival 

The all GBC cases were less likely to survive five and ten years from diagnosis of 

breast cancer than the non-GBC controls. In a log rank test this survival difference was 

nearing significance. (χ2 3.71, df1, p =0.054). (Table 61) 



Results 

       Chapter 6. Pathology - Diagnostic characteristics of gestational breast cancer  221 

Table 61: Comparison of five and ten year survival of GBC cases and non-GBC controls 

Survival time 5 year (95%CI) 10 years (95%CI)  

Cases 72.0% (63.1, 80.8) 62.9% (53.4, 72.3) 

Controls 81.8% (74.2, 89.4) 75.5% (66.9, 84.1) 

Cases & controls  

Combined 

76.9% (71.0, 82.8) 69.2% (62.7, 75.7) 

 

A Cox’s proportional hazards regression model was used to identify variables that could 

affect survival for both the GBC and non-GBC groups. A univariate analysis 

demonstrated that the variables of definitive surgery, tumour size, LVI, lymph node 

status, lymphocytosis, mitosis and HER2-neu were potential predictors of poor survival. 

(Table 62) These variables plus age and GBC case or control were included in the Cox’s 

proportional hazards regression model  
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Table 62: Bivariate Cox’s proportional hazards regression for combined GBC cases and non-GBC 
controls to identify variables for inclusion in the model 
Variable B significance HR 95%CI 

Definitive surgery mastectomy 
       BCS 
       Mastectomy 

 
 
0.63 

 
 
0.021 

 
1.0 
1.9 

 
 
1.1, 3.2 

In situ Disease 
       No 
       Yes 

 
 
0.75 

 
 
0.051 

 
1.0 
2.11 

 
 
0.99, 4.46 

Extensive in situ disease 
      No  
      Yes 

 
 
0.19 

 
 
0.502 

 
1.0 
1.21 

 
 
0.69, 2.13 

LVI 
       No 
       Yes 

 
 
0.55 

 
 
0.036 

 
1.0 
1.74 

 
 
1.04, 2.92 

Lymph node status 
      Negative 
       Positive  

 
 
1.21 

 
 
0.00 

 
1.0 
3.35 

 
 
1.71, 6.57 

Medullary like features 
       Not medullary like 
       Some features 
       Medullary like 

 
 
-.80 
-13.25 

 
 
0.27 
0.96 

 
1.0 
0.45 
0.00 

 
 
0.11, 1.84 
0.00, ∞ 

Lymphocytosis* 
      None 
       Mild  
       Moderate 
       Marked 

 
 
-0.28 
-0.51 
-2.06 

 
 
0.94 
0.12 
0.005 

 
1.0 
0.97 
0.60 
0.13 

 
 
0.49, 1.94 
0.32, 1.14 
0.03, 0.53 

Histological grade 
       1 
       2 
       3 

 
 
1.89 
1.96 

 
 
0.072 
0.053 

 
1.0 
6.60 
7.08 

 
 
0.84, 51.59 
0.98, 51.36 

Mitosis 
       1 
       2 
       3 

 
 
0.87 
0.41 

 
 
0.047 
0.297 

 
1.0 
2.39 
1.51 

 
 
1.01, 5.64 
0.70, 3.25 

ER 0.14 0.71 1.14 0.56, 2.34 

PR 0.31 0.452 1.36 0.61, 3.00 

c-erbB2 ** 0.89 0.038 2.44 1.05, 5.69 

Age -0.11 0.714 0.99 0.93, 1.05 

Tumour size 0.04 0.000 1.04 1.02, 1.05 

Case control 
    Case 
    Control 

 
 
-0.38 

 
 
0.149 

 
1.0 
0.69 

 
 
0.41, 1.14 

*Lymphocytosis significant for GBC but not non-GBC controls and was included in the final model. 

**c-erbB2 was not included in the final model as the significant result was due to unknowns and not 
positive or negative results. 
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The three tumour characteristics that were associated with worse survival  for both GBC 

cases and non-GBC controls in a multivariate Cox’s proportional hazards regression 

model were increasing tumour size (HR 1.03, 95%CI 1.01, 1.05, p = 0.00), axillary 

lymph node positive status (Lymph node negative HR 0.39, 95%CI 0.16, 0.96, p = 0.04) 

and lower proportions of lymphocytes within the tumour (Mild lymphocytosis HR 5.28, 

95%CI 1.20, 23.28, p = 0.028 or moderate lymphocytosis HR 5.23, 95%CI 1.08, 25.25, 

p = 0.039. Being diagnosed with GBC was not an independent predictor of poor 

survival in this model (HR 1.38, 95%CI 0.73, 2.50, p = 0.33). (Table 63)  

Table 63: Multivariate Cox’s proportional hazards regression model to identify variables that 
affect survival for both the GBC cases and non-GBC controls 

Variable B Significance HR 95%CI 

Definitive surgery -0.16 0.65 0.85 0.44, 1.67 

Tumour size 0.03 0.00 1.03 1.01, 1.05 

LVI (yes) 0.16 0.65 1.17 0.60, 2.27 

LN negative -0.95 0.04 0.39 0.16, 0.96 

Lymphocytosis 

   None 

   Mild  

   Moderate 

   Marked 

 

 

1.66 

1.65 

1.48 

 

 

0.028 

0.039 

0.055 

 

1.00 

5.28 

5.23 

4.40 

 

 

1.20, 23.28 

1.08, 25.25 

0.97, 20.03 

Mitosis 

   1 

   2 

   3 

 

 

-0.33 

0.33 

 

 

0.47 

0.31 

 

1.00 

0.72 

1.40 

 

 

0.30, 1.75 

0.74, 2.65 

Age 0.00 0.90 1.00 1.00, 1.00 

Case 0.31 0.33 1.38 0.73, 2.50 

 
 

When a variable was added to the model which differentiated between GBC cases who 

were pregnant or post partum at diagnosis there was no significant difference between 

survival for GBC cases who were pregnant at diagnosis (HR 0.66, 95%CI 0.34, 1.28 p = 
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0.22), GBC cases who were postpartum at diagnosis (HR 0.73, 95%CI 0.33, 1.62 p = 

0.43) and the non-GBC controls. (Table 64)  

Table 64: Multivariate Cox’s proportional hazards regression model including pregnancy status at 
diagnosis (no associated pregnancy, pregnant, post partum) 

Variable B Significance HR 95%CI 

Definitive surgery  
(mastectomy) 

-0.15 0.67 0.87 0.45, 1.68 

Tumour size 0.03 0.00  1.03 1.01, 1.05 

LVI (yes) 0.12 0.37 1.13 0.58, 2.18 

LN negative -0.89 0.057 0.41 0.17,  1.03 

Lymphocytosis 

   None 

   Mild  

   Moderate 

   Marked 

 

 

1.67 

1.67 

1.47 

 

 

0.028 

0.037 

0.056 

 

1.00 

5.30 

5.32 

4.36 

 

 

1.20, 23.35 

1.10, 25.59 

0.96, 19.78 

Mitosis 

   1 

   2 

   3 

 

 

-0.35 

0.27 

 

 

0.44 

0.43 

 

1.00 

0.71 

1.31 

 

 

0.29, 1.71 

0.68, 2.53 

Age 0.00 0.84 1.00 1.00,1.00 

Not pregnant 

Pregnant  

Post partum 

 

-0.41 

-0.32 

 

0.22 

0.43 

1.0 

0.66 

0.73 

 

0.34, 1.28 

0.33, 1.62 
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6.4 Discussion 

Women diagnosed with GBC (median age 34.9 years) were younger than their controls 

(median age 36.3 years) even though they were matched on ± two years of age at 

diagnosis. This age difference between GBC and non-GBC cases was also seen in the 

age and stage matched case control, and cohort studies described in Chapter 3. GBC 

cases have previously been found to be younger than other women diagnosed with 

breast cancer even when the cohort is restricted to women diagnosed before the age of 

45 years.93 98 This is because more women are likely to be diagnosed with breast cancer 

and fewer women are likely to conceive as they approach 45 years of age. If women 

continue to become pregnant at a later age, particularly with the advent of more 

successful assisted reproductive techniques, there is the potential for this age bias to 

disappear. 

More women diagnosed with GBC had a mastectomy as definitive surgery than their 

controls. Women who are pregnant at the time of breast cancer diagnosis are generally 

recommended to have a mastectomy as radiotherapy is contraindicated. Two thirds of 

the women diagnosed with GBC in this study, however, were diagnosed post partum. 

The tumours of women diagnosed with GBC tended to be larger than those of women 

with non-GBC as the result was close to significance (t 1.71, df 187, p = 0.09) and this 

could play a part in the decision for the woman to undergo mastectomy. Women 

diagnosed with GBC were also more likely to have positive axillary lymph nodes (χ2 

13.35, df 2, p = 0.001) which also suggests more advanced disease. A number of studies 

where the lymph node status of women diagnosed with GBC was compared with non-

GBC controls have reported similar findings,93 146 but other studies have reported 

similar proportions of lymph node positive disease in both groups.98 134 275  
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IDC was the most common tumour type for both GBC and non-GBC cases and this is 

similar to the results from other studies.4 88 93 98 No difference was identified between 

the proportion of tumours from GBC and non-GBC controls with LVI. Beadle et al in 

the USA reported similar findings285 but Ishida et al reported from Japan that LVI was 

more likely to be found in women diagnosed with GBC.93 These differences could be 

because of different ethnic populations.  

There was no significant difference in the histological grades reported between GBC 

and non-GBC controls in our study and our results were similar to those reported in 

Bonnier’s study.98 In both the study by Bonnier and this study, the proportion of GBC 

cases with tumours of histological grade two or three was 88%. Reed reports that 95% 

of GBC cases were histological grade two or three but does not compare cases to other 

similar aged young women diagnosed with breast cancer.88 Two other studies have 

reported that 95% of women who had given birth in the two years prior to being 

diagnosed with breast cancer had histological grade two or three tumours.81 82 The 

majority of cases (84%) in the study by Reed were diagnosed in first twelve months 

postpartum. It may, therefore, be that the cumulative effect of pregnancy is associated 

with higher histological grade.  Interestingly, when histological grade in our study was 

separated into its three base components there were differences between GBC and non-

GBC cases. The GBC cases were likely to have higher mitotic rates and les tubules than 

the non-GBC controls. This was seen in Daling et al’s study.82 As pregnancy and cancer 

rely on cell division it could be that some affect occurs during and at the completion of 

pregnancy that alter these indicators of tumour behaviour and prognosis.  

In situ disease was identified in similar proportions in both GBC cases and non-GBC 

controls and with similar histological in situ grades. Overall, more tumours in women 

diagnosed with GBC than non-GBC had EIC (χ
211.34, df1, p = 0.001). In particular, 

GBC cases who were postpartum at diagnosis were more likely to have EIC than either 
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women diagnosed with GBC when pregnant and non-GBC controls (χ214.94, df2, p = 

0.001). In situ disease with or without invasive disease is often associated with 

cancerisation of lobules. Cancerisation of lobules was identified in the tumours of many 

of the women diagnosed with GBC in a study by Shousha.275 EIC in the adjacent breast 

tissue to IDC has been found to be associated with poor prognosis without any 

relationship to lymph node status, histological grade, tumour size, LVI or age.270 The 

higher proportion of EIC identified in women diagnosed with GBC, particularly for 

those who were diagnosed postpartum, in this study could potentially be related to 

poorer outcomes for these women compared to other young women diagnosed with 

breast cancer and needs further investigation.  

More women diagnosed with GBC had tumours with medullary like features than their 

non-GBC controls. While this figure was statistically significant there were only a small 

number of women had tumours with medullary like features and both GBC cases and 

non-GBC controls were far more likely to have no medullary like features. Other 

studies who have reported identified similar proportions of medullary tumours in GBC 

and non-GBC cases.4 93 98 Medullary tumours are associated with BRCA tumours. As 

we did not prospectively collect BRCA mutation data and this data was not routinely 

recorded, and in many cases unknown, we were not able to identify if this difference 

was associated with BRCA status in this population. 

It is difficult to comment on the influence of a number of variables which were 

statistically significant because of the high number of GBC cases and non-GBC controls 

who had unknown values. There was a trend towards GBC tumours being ER negative, 

PR negative and cerbB2 positive than non-GBC tumours. ER negative, PR negative and 

cerbB2 positive tumours are all known to be predictors of poor survival for all women 

diagnosed with breast cancer; this includes those women diagnosed with GBC.82 88 98 134 

275 285  
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When tumour characteristics were considered separately in the univariate Cox’s 

proportional hazards model there was a trend towards poor survival for women 

diagnosed with GBC compared to their matched controls. In the multivariate Cox’s 

proportional hazards model, when tumour characteristics which had shown poor 

survival in the univariate analysis were included in the model there was no difference in 

survival of GBC cases and their non-GBC controls (HR 0.85, 95%CI 0.44, 1.66). Like 

other studies of young women diagnosed with breast cancer predictors of survival were 

increasing tumour size (HR 1.03, 95%CI 1.02, 1.05 p=0.000) and lymph node positive 

status (HR 2.53, 95%CI 1.08, 5.97, p=0.034)82 98 146 Increasing levels of lymphocytosis 

(mild - HR 5.28, 95%CI 1.20, 23.28, p = 0.028, moderate lymphocytosis - HR 5.23, 

95%CI 1.08, 25.25, p = 0.039, marked – HR 4.40 95%CI 0.97, 20.03, p = 0.056) has not 

been reported before as a predictor of worse survival in young women. The combination 

of lymphocytic involvement in a tumour and the immune changes within a woman’s 

body during pregnancy should, therefore, be further investigated to assess if an immune 

response plays a role in tumour aggression in young women who have recently been 

pregnant. 174  

Conclusion 

Young women diagnosed with GBC are younger even when matched on age to other 

women diagnosed with breast cancer. Some tumour characteristics of GBC and non-

GBC are different but do not appear, however, to negatively affect survival. Even when 

the pregnancy status of women diagnosed with GBC was included with tumour 

characteristics in a Cox’s proportional hazards there is no difference in survival between 

GBC cases and non-GBC controls. A large cohort study that investigates more 

prognostic tumour markers and pregnancy status of women at diagnosis is needed. 

Further research into the role that tumour characteristics, EIC and lymphocytosis, play 

in GBC is warranted. 
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7.1 Background 

All women diagnosed with breast cancer will have some psychological and social 

issues. These issues are more likely to lead to sustained problems for women diagnosed 

with breast cancer when aged less than 50 years, who are single, live alone, have poor 

social support and have children aged less than 21 years.286 287 Young women diagnosed 

with breast cancer are, therefore, psychologically more vulnerable than older women 

diagnosed with breast cancer. 

Young women diagnosed with breast cancer will develop greater levels of stress and 

anxiety than their older counterparts.287-289 In addition, media responses to breast cancer 

in younger women may exacerbate anxiety and stress levels in these women. Often the 

media highlight the negative aspects of breast cancer for young women such as worse 

outcomes and/or more aggressive treatment. The media also focus on acts of courage in 

this age group rather than the perceived ‘normal’ woman and thus young women feel 

more vulnerable both emotionally and physically.288-290  

Women of all ages diagnosed with breast cancer are now surviving longer.  

Furthermore, a woman’s psychological response to her diagnosis and treatment change 

over time as she reaches milestones or if her disease recurs.291 292 These psychological 

highs and lows are probably accentuated in younger women, who have more stressors 

yet have much a longer potential life span.292 

There are important psychosocial issues for all women diagnosed with breast cancer, 

but there are unique issues for younger women. These issues include the untimeliness of 

the disease and feelings of uncertainty about the future; the impact of the disease on 

their self-esteem and relationship/future relationship with a partner; including sex and 

body image; fertility, the risk of treatment-related permanent or temporary early 

menopause; and managing the practical realities of diagnosis and treatment of breast 
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cancer; caring for young children, continuing a career and financial burdens. Many of 

the issues inter-relate, with the importance of each issue being dependent on where each 

woman is in her life. For example, a 20 year old university student with no partner or 

children could place more importance on future fertility and body image issues than 

someone in their late thirties who has a good career, is happily married and has a young 

family who maybe more concerned about caring for her family and how her diagnosis 

affects them.   

The psychosocial issues for young women diagnosed with breast cancer have been 

reported in the literature. 286 292-297  These issues can become more poignant when the 

breast cancer is diagnosed during pregnancy but few studies specifically look at 

pregnancy and fertility issues292-295 298 and only one study relates specifically to GBC.299  

Women diagnosed with breast cancer during or just after completing a pregnancy are 

forced to deal with two conflicting events simultaneously. Thus, a woman who is 

pregnant will need to make decisions that can affect both her and her unborn child’s 

morbidity and mortality. A decision to protect the health of her unborn child at the 

expense of her own health after a diagnosis of breast cancer or vice versa is not taken 

lightly.298 300 The decisions she makes at this time will be unique to her and will be 

based not only on the information provided to her about treatment options but on her 

life experiences, beliefs, values and needs.  

The breast cancer treatments chosen by the mother could have a psychological impact 

on her relationship with her child. This is not only the case when a woman is diagnosed 

with breast cancer when she is pregnant but also for women diagnosed who have young 

babies. A mastectomy can make it difficult to lift or carry in the short-term and a 

woman cannot breastfeed while she is receiving chemo or radiotherapy. These 

psychological issues have not been well researched. 287  
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Practical issues can cause additional stress and concerns for younger women diagnosed 

with breast cancer. Looking after a household particularly when you have young 

children is challenging for a woman who is also coping with breast cancer treatment.287 

290 The stress can be increased if the woman is socially isolated. For example, living 

long distances from family and friends; or there are financial difficulties when the 

woman is unable to work and her partner has to take time off work to look after her or 

their children while she undergoes treatment.287-290  

Mothers worry about sharing necessary but troubling information with their children 

and women diagnosed with breast cancer are no exception. Women are uncertain as to 

the way in which and how much, they should tell their children about their diagnosis.301 

Although the age of their children will alter how they choose to deal with this issue, the 

younger the child is, the more difficult women find to explain their circumstances and 

what this might mean for the child.302 303 In addition, they will fear not seeing their 

children grow up and to have families of their own290 and they will worry about how 

their husbands will cope with the children if they are not around. They will fear that 

they have passed on the breast cancer to their children and will worry about how their 

children will deal with the knowledge that their mum has breast cancer.304 305 

Sexual functioning and intimate relationships can be negatively affected by diagnosis 

and treatment of breast cancer. In many cases breast reconstruction surgery can be 

contraindicated when a woman is pregnant or considering pregnancy. Mastectomy scars 

can alter the woman’s view of her body and result in low self esteem.291 297 298 304 306 

Women who undergo BCS have better psychological outcomes than women who 

undergo mastectomy.307 Even women that undergo BCS have differing body image 

opinions dependent on the cosmetic effect following surgery and radiotherapy.308 Poor 

body image can lead to relationship problems and difficulty in forming new physical 

relationships.297 309 Chemotherapy can lead to early menopause as well as irregular or 
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painful periods, vaginal dryness and loss of libido, which again can have an impact on 

intimate relationships.292 306 

The psychological impact of decisions that can lead to loss of fertility and menopause is 

not well known or fully understood but should not be underestimated.290 292 309 310  

Women who have had at least one child before their diagnosis of breast cancer may 

have a different perspective on this to women who are childless but want children.299  

Importantly, already having children does not imply that women do not want more 

children and women dealing with an enforced loss of fertility will often worry about 

what effect such a loss could have on a current or future relationship.292 Currently, there 

is limited knowledge of the short and long-term psychological effects for women who 

undergo termination of a pregnancy due to cancer diagnosis or treatment, particularly if 

the cancer treatment results in infertility.299  

If having children is an option following breast cancer treatment some women may 

experience fears for the normal development of their children, particularly if they have 

undergone chemo-, radio- or hormone therapy before or during the pregnancy. The fear 

of not being able to cope with a child, that the pregnancy will cause a recurrence of the 

cancer, the possibility that they will be too ill to look after their children,287 299 311 or that 

they could pass on a genetic mutation to their offspring, are very real to women.299 311 

Nonetheless, to have a child after treatment for breast cancer also has positive 

psychological aspects. Women describe having children after a diagnosis of cancer as 

bringing a degree of normalcy to their lives, thereby improving their quality of life and 

giving them hope for the future.214 

There are many avenues of psychological and practical support for women diagnosed 

with breast cancer but breast cancer nurses are reported to be the best initial source of 

support.287  Younger women appear not to be so well supported because they make a 

small proportion of the women diagnosed each year and have differing needs to older 
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women.292 A woman diagnosed with GBC could need more psychological and social 

support than other young women dealing with a diagnosis of breast cancer but no one 

has yet studied this.  
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7.2 Methods 

Study population 

To identify the specific psychosocial issues for women diagnosed with GBC three 

different groups of women were identified:  

1. Women with a confirmed diagnosis of GBC.  

2. Women with a confirmed diagnosis of breast cancer who subsequently conceived.  

3. Women with a confirmed diagnosis of breast cancer who did not have GBC and who 

did not subsequently conceive. 

Potential interviewees for the groups were women diagnosed with breast cancer 

between 1 January 1982 and 31 December 2003 and aged less than 45 years of age at 

diagnosis identified from the WACR and the subsets of women identified in Chapters 3 

and 4 of this thesis.  

Selection process 

The names of the potential interviewees for the groups were combined into one dataset 

and women who had been identified as a GBC or who became pregnant after their 

diagnosis of breast cancer were flagged. The dataset was updated by the WACR to 

ascertain the current disease status, death status and address for each woman. Women 

who had died or were known to be terminally ill were excluded from the study. 

The names in the dataset were randomised and women were selected in the order that 

they appeared in the dataset. Fifteen women were selected at a time (five from each 

group). The women contacted received a letter of introduction and a full description of 

the purpose of the study. (Appendix 22) Those who agreed to participate were asked to 

return a form with details of how to contact them in a replied paid envelope to the 

Department of Health, WA. The contact details of women prepared to be interviewed 
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were then forwarded to the interviewer. The interviewer then contacted each woman to 

organise a mutually suitable time and place for the interview. This process was 

continued at monthly intervals until the required number of interviews in each group 

had been reached. This process had been successfully used in other cancer studies in 

WA.312 

It was estimated that a maximum of 15 women would need to be interviewed from each 

group to gain a good cross section of relevant experiences. This number was flexible 

and dependent upon whether additional information was gathered as more interviews 

were undertaken or whether the information was the same i.e. when ‘saturation’ had 

been reached.   

Selection bias 

To reduce bias an attempt was made to gain a representative sample of women from 

each group. We wanted to interview women from metropolitan and rural areas, women 

who had different pregnancy outcomes – termination, miscarriage and live birth, and 

women who had and had not had children before their diagnosis of breast cancer.  

Study protocol 

The psychosocial section of this study is descriptive and uses both qualitative and 

quantitative data collection techniques. Qualitative data was collected using semi-

structured face-to-face or telephone interviews. Three questionnaires were also 

administered: 1. Goldberg’s General Health Questionnaire (GHQ 12) 2. Sexual Activity 

Questionnaire (SAQ),313 and 3. Body Image After Breast Cancer Questionnaire 

(BIBCQ) Modified Version.314  The questionnaires allowed comparison of the 

psychological well being of the three groups of women. Demographic details such as 

age, marital status and place of residence were also collected. 
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Interviews 

The women were interviewed face-to-face where possible, but by telephone if not, using 

a semi-structured format by one trained researcher/breast cancer nurse. The interviews 

were recorded on audiotape. The PhD candidate designed the interview schedule with 

the assistance of her supervisors, interviewer and other experienced researchers. 

When face-to-face interviews were carried out a consent form was signed at the 

interview which included permission for the interview to be recorded. Verbal consent 

was also recorded at the beginning of the interview tape. The questionnaires were also 

filled in at the interview.  

For women living in rural areas telephone interviews were undertaken. Copies of the 

questionnaires and consent form were posted to the women prior to the interview. 

Consent for these women was recorded on the audiotape at the time of the telephone 

interview. The signed consent and the questionnaires were then returned to the 

interviewer after the interview.  

During the interviews, the researcher sought to identify the psychological and social 

issues related to the experiences of women diagnosed with breast cancer and/or during 

pregnancy. Areas explored included, where appropriate: psychological well being, 

adaptation to mothering, physical and mental coping mechanisms used; formal and 

informal support structures including the quality and quantity of such support and the 

role of family in providing that support; breast cancer treatment and outcome issues (eg 

fear of recurrence and death, dealing with the treatment, time span of treatment, 

perceived capacity to be involved in the decision making process); fertility and 

contraception issues (eg loss of fertility, menopausal symptoms, contraceptive choices); 

pregnancy events (eg pregnancy outcome, possible decision regret relating to outcome 

choice); dealing with illness and a young child (eg views on the baby’s short and long-

term health status, coping with a new born baby while undergoing cancer treatment, 
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being an “older mother”); financial and work issues; relationship issues (eg balancing 

their needs while undergoing cancer treatment, with those of their partner and children); 

self esteem (eg body image and sometimes continued employment) and family history 

of cancer (eg history of BRCA gene mutation). Some of these issues are inter-related 

and the woman’s perception of her cancer experience in terms of prognosis and illness 

trajectory did impact upon many of the factors of interest; also the women’s responses 

were dependent upon their stage of illness and the time since their diagnosis of breast 

cancer. 

All questionnaire data was de-identified and aggregated for analysis. The audiotapes 

were transcribed verbatim. Data was analysed by four researchers using thematic 

analysis consistent with the explorative qualitative research design. The four researchers 

read the transcripts and three researchers coded them manually. Transcripts were read 

line-by-line, and paragraph-by-paragraph and coded to capture the meaning of the data. 

Emerging themes were examined systematically using the process of constant 

comparison. The fourth researcher (myself) then coded the emerging themes, the themes 

were compared and any coding differences resolved.315-317 The themes derived from the 

analysis were used to summarise the women’s experience. 

Questionnaire reliability and validity 

Questionnaire 1. Goldberg’s General Health Questionnaire (GHQ 12) The GHQ 12 is 

a screening tool, which can detect psychiatric illness (particularly anxiety and 

depression). It is considered as valid, and as reliable, as the GHQ 30 from which it was 

derived.318 319 (Appendix 2) 

Questionnaire 2. Sexual Activity Questionnaire (SAQ) The SAQ is a reliable and valid 

scale to assess the impact of breast cancer treatment on sexual function.313 320 It has 14 

items and three subscales (pleasure, discomfort and habit) and takes approximately three 
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minutes to complete. It has similar acceptability to other non-sexual psychological 

questionnaires. (Appendix 3) 

Questionnaire 3. Body Image After Breast Cancer Questionnaire Modified Version 

(BIBCQ) The BIBCQ is a reliable and valid measure of body image designed for 

women who have had breast cancer.314 The recently modified version consists of items 

that may also be answered by the general population, but focuses on issues important to 

women diagnosed with breast cancer. The measure consists of 38 items and is divided 

into five subscales (vulnerability, body concerns, body stigma, transparency and arm 

concerns).  The questionnaire takes less than seven minutes to complete and is highly 

acceptable to women with breast cancer.321 (Appendix 4) 

The questionnaires were analysed using SPSS 15.0 (Statistical Package for Social 

Science: Release 15.0.1 Chicago; 2007/8). The analysis was primarily descriptive as the 

study sample was not large enough for detailed statistical analysis; the results will, 

however, provide valuable preliminary information to guide future research. 
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7.3 Results 

Demographics 

Thirty eight interviews were carried out over the study period; 16 women diagnosed 

with GBC only, nine who had at least one pregnancy after their diagnosis of breast 

cancer, one woman who was both a GBC and a subsequent pregnancy case, and nine 

who did not have a pregnancy after they had been diagnosed with breast cancer. No 

further interviews were undertaken in any group as it was decided we would not gain 

any additional information from interviewing anymore women. 

A total of 245 letters were sent to prospective interviewees with a response rate of 35 

(14%). The response rate was higher in the GBC (26%) and subsequent pregnancy 

(18%) group than in the no pregnancy group (7%). (Figure 24) Proportionally fewer 

women living in rural areas responded in the GBC (12%) and subsequent pregnancy 

(20%) groups than in the no pregnancy group (50%). 

The respondents from the three groups were also divided into those that had previous 

children and those who were nulligravid. This information was not available for the 

non-responders from the three groups. (Table 65) The interviews lasted approximately 

one hour (range 30 minutes, two hours).  
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Figure 24: Proportion of responders and non-responders in each group by metropolitan and rural 
address  

 

 

GBC cases  
n = 65  

Breast cancer 
cases with 
subsequent 
pregnancy       
n = 56 

Breast cancer 
cases no 
subsequent 
pregnancy  
n = 124 

Responders  
- 17 (26%) 

Non-Responders 
- 48 (74%) 

Metropolitan - 15 (88%) 

Rural - 2 (12%) 

Responders  
- 8 (7%) 

Non-Responders 
- 116 (93%) 

Metropolitan - 4 (50%) 

Rural - 4 (50%) 

Responders  
- 10 (18%) 

Non-Responders 
- 44 (82%) 

Metropolitan - 8 (80%) 

Rural - 2 (20%) 

Metropolitan - 96 (83%) 

Rural - 20 (17%) 

Metropolitan - 34 (77%) 

Rural - 10 (23%) 

Metropolitan - 33 (69%) 

Rural - 15 (31%) 
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Table 65: Demographics of women interviewed for psychosocial section of study by group type 

Group Previous 
children (%) 

Age at diagnosis 
(range in yrs) 

Time since diagnosis (yrs) 

GBC  

(n =16) 

12 (75) 

 

28-43 

 

2-18  

Subsequent Pregnancy 

(n = 10) 

5 (50) 

 

28-43 1-21  

No subsequent pregnancy    

(n = 9) 

7 (78) 

 

29 -43 4-17 

Total interviewed  

(n = 35) 

24 (69)   

 

Questionnaires 

There was no significant difference between the three breast cancer groups in all but   

two areas GHQ5 – feel constantly under strain (χ
2 19.4, df8, p = 0.01) and SAQ5 – 

vaginal dryness (χ2 20.6, df 8, p = 0.01). Many of the variables within each item of the 

three questionnaires had a frequency of zero. It is, therefore, difficult to interpret the 

value of these results other than as a simple comparison to assess if there were large 

differences in psychosocial issues between the groups.  (Tables 66 - 68) 

Table 66: GHQ12 cross-tabulation comparisons between GBC, subsequent pregnancy and no 
subsequent pregnancy and no subsequent pregnancy groups 

Item Number Χ
2 Df p value 

GHQ1 6.2 8 0.63 

GHQ2 6.1 8 0.64 

GHQ3 11.9 8 0.16 

GHQ4 8.7 8 0.37 

GHQ5 19.4 8 0.01* 

GHQ6 8.0 8 0.43 

GHQ7 14.0 8 0.08 

GHQ8 4.9 8 0.77 

GHQ9 8.2 8 0.41 

GHQ10 8.5 8 0.39 

GHQ11 6.1 6 0.41 

GHQ12 8.7 8 0.37 

* statistically significant 
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Table 67: Sexual Activity Questionnaire cross-tabulation comparisons between GBC, subsequent 
pregnancy and no subsequent pregnancy and no subsequent pregnancy groups 

Item Number Χ
2 Df p value 

SAQ1a 0.11 2 0.95 

SAQ 2a 4.1 4 0.39 

SAQ 3a 3.0 4 0.56 

SAQ1 6.5 8 0.59 

SAQ2 6.0 8 0.65 

SAQ3 9.1 8 0.34 

SAQ 4 7.9 8 0.44 

SAQ5 20.6 8 0.01* 

SAQ6 10.7 8 0.22 

SAQ7 8.4 8 0.39 

SAQ8 12.2 8 0.14 

SAQ9 7.0 6 0.32 

SAQ10 8.9 8 0.35 

SAQ Pleasure 27.0 28 0.53 

SAQ Discomfort 18.6 14 0.18 

* statistically significant 

Table 68: Body Image Breast Cancer Questionnaire combined scores cross-tabulation comparisons 
between GBC, subsequent pregnancy and no subsequent pregnancy and no subsequent pregnancy 
groups 

Combined scores* Χ
2 Df p value 

BI Vulnerability 34.5 38 0.63 

BI Stigma 28.2 32 0.66 

BI Limitation 36.9 36 0.43 

BI Concerns 30.8 26 0.24 

BI Transparency 31.9 28 0.28 

BI Arm Concerns 23.1 24 0.52 

*Separate item scores that were used to calculate these scores are reported in appendix x 

Interviews 

Every woman interviewed had a unique perspective of the experience of motherhood 

and breast cancer diagnosis and treatment. This was based on their beliefs, values and 

life experience. Four main themes emerged as the women described their experiences. 

They were: 

• Motherhood 

• Isolation 
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• Support and/or information needs; and 

• Decision making preferences 

Within these four themes, specific strands were identified as more relevant to women 

diagnosed with GBC than other women diagnosed with breast cancer but the issues 

were very similar for all groups. The perspective women had about these issues was 

related to the woman’s pregnancy status and whether they believed their family to be 

complete. This is described in greater detail below.  

Motherhood  

Motherhood was viewed differently by all women. The degree of importance women 

placed on motherhood was dependent on a number of parameters. The most apparent 

parameter was whether they had borne children prior to being diagnosed with breast 

cancer. There were also differences, however, within the subgroups of women who had 

or had not conceived before their breast cancer diagnosis. Women who had not given 

birth to a child before their diagnosis of breast cancer did not necessarily want to 

conceive. In contrast, women who had given birth to children before their diagnosis of 

breast cancer did not necessarily perceive their family as complete. (Figure 25) 
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Figure 25: Potential motherhood pathways identified  for women diagnosed with breast cancer 
when aged less than 45 years  

 

 

Previous children and GBC pregnancy The aspects of motherhood that were 

significant to women who either had or desired children were dependent on how they 

judged what was important in their life. The priority for women who had children prior 

to their diagnosis of breast cancer was to protect their child/children. Most of these 

women wanted the best breast cancer treatment possible so that they could survive long 

enough to see their children grow up. 

“I had two young children and I just didn’t want to die, and that was my first thought.” 

(GBC) 

No children born prior 
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Desire for children 
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Pregnant at breast 
cancer diagnosis 

Not pregnant at breast 
cancer diagnosis 

Children born prior 
to breast cancer 

Women diagnosed with 
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“I had two young children …how will they survive you know.  It still makes me upset to 

think about it and you know what are they going to do without a mum.” (Subsequent 

pregnancy) 

Women who were pregnant at their diagnosis and who were already mothers had to 

consider whether to continue their pregnancy as they were mindful of the need to 

receive the best breast cancer treatment to be around for their live children, but were 

torn between this and protecting their unborn child.  

“… If I had to have a termination, if they said I have to have one, … if they said the best 

option is to have one, I think I would have had one. But then when you come down to 

it,…I didn’t want to because I just, I knew it would have been really, really hard but 

I’ve got (x) other kids, I can’t sort of risk my life…”. (GBC) 

Women who were pregnant for the first time at diagnosis wanted to protect the life of 

their unborn child so that they could be delivered safely even if it was at the expense of 

treating their breast cancer. They were also aware that they may not get the opportunity 

to conceive after breast cancer treatment.  

“Well I wanted, well obviously I wanted the baby but my health had to come first and 

anyway,…(the) biggest thing, and I guess the other disappointment and I suppose 

there’s nothing I can do about it.  Was the age that I was when I got it and then to be 

told I couldn’t have any, couldn’t have another child for two years.” (GBC) 

Fertility and subsequent pregnancy Women who desired children after their treatment 

had similar issues and some took the opportunity to receive fertility advice/treatment 

before they received adjuvant chemotherapy treatment. One participant who was not in 

a relationship at the time of her breast cancer said,  

 “.. I remember discussing with my gynaecologist whether it was possible to freeze your 

(my) eggs…He said no it was only possible to freeze (embryos)…I had been reading 
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about males with cancer and how they could freeze their sperm and all that kind of stuff.  

And I thought oh well that’s easy, I’ll just go and get a few eggs removed and …I 

thought oh god, it’s not even going to be possible.” (Subsequent pregnancy, no stable 

partner at diagnosis) 

Two participants who were in stable relationships when diagnosed with breast cancer 

were aware of the importance of being able to conceive in future and said, 

“We wanted to know whether the treatment she was advocating was going to affect my 

fertility and she said there was a reasonable chance that it would make me infertile…we 

were quite surprised that she referred us to a fertility specialist…this was on a Friday 

and Monday morning we had an appointment with (fertility specialist).” (Subsequent 

pregnancy) 

“…we must have been told about chemotherapy before the operation because yeah 

that’s when we said well you know I will want to have children that’s why we had the 

bit of ovary, or I think bit of ovary or whatever put on ice.” (Subsequent pregnancy) 

Women were given different advice about whether they should become pregnant after 

being diagnosed with breast cancer and if so, how long they should wait before trying to 

conceive. Some women were told that they should not attempt pregnancy after being 

diagnosed with breast cancer or that they should wait extended periods of time before 

attempting pregnancy. This advice caused anger and resentment. One woman explained 

it thus, 

 “I did ask about having more children.  And one doctor said well you’ve got to wait 

five years.  The other one said well you’re better off never.  So that’s why we never had 

(more children).  And that’s why in a way … for a long time I hated pregnant women.  I 

would really, really hate it, or if someone would tell me that they were pregnant for one 
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second there I hated them with all my heart – I really didn’t want to find out that 

anyone was pregnant or they were having a baby...” (GBC) 

Other women were told they should be grateful for the children they already had and not 

worry about fertility. This had devastatingly negative consequences on some of the 

women. One woman recalled the dismissive attitude of her clinician and the feelings it 

invoked in her, 

“She was quite dismissive of my fertility as being an issue. She 

thought it was fairly likely that I would be infertile by the time I had all my chemo and 

that it was not likely that I would be able to have a child afterwards… I don’t believe 

she understood at an emotional level what it meant to have a child.  I just mean in 

relation to me she didn’t understand on that level…It got to a point where she said to 

me…Well you’ve got two children.  You’ve been lucky enough to have two children.  

You should be grateful for that and your life is far more important than worrying about 

what might be.  And that was really upsetting and quite devastating…I realised at that 

point that she really was not listening to what I was saying.  I don’t mean that she was 

wrong medically but she hadn’t acknowledged that it was a really big concern for me.” 

(Subsequent pregnancy, stopped treatment became pregnant, breast cancer recurred 

during the pregnancy)  

Another woman, who was given the same news, however, accepted it. She explained, 

“Well, they said to me that I was lucky that I had the two that I have and that I most 

probably wouldn’t be able to have any more.” (GBC) 

Hormone treatment and subsequent pregnancy Hormone therapy also played a part in 

the delays for women wanting to attempt pregnancy. This led to some difficult decisions 

and regrets for women. One woman took the decision to stop taking Tamoxifen. 
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“He said to me look, you would be better off taking Tamoxifen, he didn’t really drum it 

home.  OK.  Looking back, if I’d taken Tamoxifen, I possibly wouldn’t get a recurrence.  

Because, I thought, once I’d finished the chemo I never ever dreamed it would come 

back again.  As far as I was concerned, I was going to get married.  And I was going to 

have a baby.  It’s not that that would have been something that I would have had 

straight away.  The fertility issue became more of an issue when I thought about taking 

Tamoxifen, because I knew that if I took Tamoxifen my body would go into menopause 

and then there was absolutely no chance.  So even though the relationship had fallen 

apart, I didn’t – there was no way I wanted to sort of lose my fertility.” (Subsequent 

pregnancy)   

Another woman weighed up the risk of making the disease worse if she ceased taking 

Tamoxifen and chose to continue taking it. She expressed her regret at this decision. 

“I must admit, I often thought, well, what am I taking this for (Tamoxifen). Why don’t I 

just get on and have a baby.  But I guess I was a bit scared about doing that as well.  

Because we still hadn’t heard anyone say anything positive about having a baby in that 

situation, you know.  So you were still thinking about the risks and of making the 

disease worse… if we’d just forgotten the Tamoxifen, had the surgery and the chemo, 

and then a baby.” (No pregnancies at all) 

Response of women to clinician views on subsequent pregnancy Even when women 

were told they could attempt pregnancy after their diagnosis they worried about the 

consequences and anxiety prevented some of them from considering further pregnancy. 

One woman was apparently told by her doctor,  

“…well, with younger women who have breast cancer, it doesn’t matter what I tell 

them, they’ll do what they want to do anyway in regards to whether or not they are 

going to have children.”(GBC) 
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As she explains it was the fear of recurrence, her age and looking after her children that 

played a part in her to decision not to have more children. 

“…my cancer was the most aggressive one, but luckily caught early, I thought I should 

wait at least five years before trying to fall pregnant again.  But by then I was about 38.  

So then, as my daughter got older, she was diagnosed as hearing impaired when she 

(was) four years old, so I thought right, stop, there’s enough on my plate.  I won’t tempt 

fate. I’ll just leave it and concentrate on me and the child that I do have… definitely if 

I’d not had the breast cancer, regardless of my…I would have still gone on and had 

another child.  So it was mostly because of the breast cancer that made me think no, 

don’t have any more…the fear that if I had another female child, am I passing on the 

genes.” (GBC) 

Fear of recurrence and subsequent pregnancy For a number of women fear of 

recurrence played a major part in the decision as to whether to attempt conception 

regardless of already having children or not. One woman chose not to have another 

child for practical reasons even when her partner thought it would be ‘a good thing’.  

“I always say to him (husband) we have to use our head and be logical about it and 

look at the bigger picture.  I haven’t got a 100% guarantee that I’m in the clear. I’ll 

never get that.  Do you really want to bring another child into our family and if 

something happens to me (do you want to bring the children up alone?). I’m always 

bringing it back to that practical, logical way of thinking.” (GBC) 

The effect that pregnancy may have on ER positive tumours was a fear for two women. 

Both women became pregnant and one chose to have the child.   

“I felt that being pregnant that was a risk. And that having those hormones – those 

other hormones as being the more dominant hormones, I was scared the cancer was 

going to come back.” (Subsequent pregnancy, live birth, no recurrence) 
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The other chose to terminate her pregnancy. 

“It was the breast cancer concern.  Not so much of, ‘will I die and be around to raise 

the child’.  I didn’t even think of that.  It was more to do with, ‘is this going to cause a 

recurrence’.” (Subsequent pregnancy – terminated the pregnancy, disease recurrence)  

Another woman who had a subsequent pregnancy was more positive and highlighted 

her belief that people take chances everyday in life and being diagnosed with breast 

cancer should not make people stop taking chances. 

“You know there were all these risks that I had to consider.  Then the one thing that was 

stuck in my mind the whole time was what if you never get the chance of doing this ever 

again.  Like this could be my one and only opportunity to have a child, even if I was by 

myself and what if I can never afford it… at the same time I’m not going to not do things 

because of the chance that I might get cancer at some stage in my life.  I might never get 

it again, I might get hit by a bus when I’m ninety. (Subsequent pregnancy, live birth, no 

disease recurrence)  

Breast cancer diagnosis during pregnancy The women diagnosed with GBC all tried 

to see the positive side of being diagnosed with breast cancer and being pregnant. One 

woman who was pregnant became aware of the lump because she was pregnant and 

went on to be diagnosed with breast cancer. 

“I always feel blessed that I had that baby because if it wasn’t for me being pregnant 

and having the lumpy boob thing, I wouldn’t have rushed back to the doctor.  And it 

would never have been found.  And it would have been too late.  So it was purely for the 

fact that I was pregnant.” (GBC) 

This was also described by a woman whose disease recurrence was identified after she 

found she was pregnant. 
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“You either continue with the pregnancy, and I’ll remove the baby at six months, or you 

have a termination and I said, ‘well, what shall I do’?  She said, ‘I can’t make that 

decision for you.  OK’ But in a way I was able to see myself as grateful for the 

pregnancy in that it had saved my life in a funny way.” (Subsequent pregnancy, 

terminated the pregnancy) 

A number of women who found a lump in their breast during pregnancy described both 

themselves and their doctor assuming that the lump was due to the pregnancy. One 

woman who was unconcerned when she found the lump decided not to delay 

investigation of the symptoms until after the baby was born even though her doctor 

suggested this.  

“…there’s a bit of a lump there.  And I just thought I had better get it checked out.  But 

I wasn’t worried at all.  I just thought it was the pregnancy and I wasn’t the slightest bit 

worried.  I went to the doctor and he said, ‘Probably it’s just your hormones of 

pregnancy.  Probably better waiting till after you’ve had the baby, after you’ve finished 

feeding and all that, and then we’ll have a look at it’.  But I just get really paranoid 

about things like that, and I said to him, ‘No, I just want to get it checked out, or I’ll 

worry about it.” (GBC)  

Another doctor responded in a similar way to a woman who was lactating. The woman 

was convinced that it was more than mastitis, her symptoms were investigated and she 

was diagnosed with breast cancer.  

“I was breastfeeding.  And I said, ‘no it’s not mastitis’.  I hadn’t actually had a fully 

blown mastitis but I had had like the normal thing after breastfeeding for four weeks 

this was.  I said, ‘no, it’s not like that’.” (GBC)   
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Breast cancer staging and treatment during pregnancy Many of the women who were 

diagnosed when pregnant were worried about the effect of the diagnostic tests and 

breast cancer treatment would have on the health of their unborn child. 

“I was sent in for tests and I had a bone scan and they had to give me the radioactive 

stuff in nuclear medicine and I was concerned.  And they assured me that it would have 

no effect on the baby or a very minimal effect. I said, ‘I don’t want him to be sterile 

when he grows up and stuff’.  They said, ‘no, no, no.  He should be fine’.  So that was 

my main concern was because of that radioactive needle I had to have…” (GBC, 

previous children) 

Some of the tests were not well explained or understood by some women and this 

caused some anxiety amongst the women. One woman worried that there was 

something wrong with her unborn child when they couldn’t get a good reading of its 

heartbeat.   

“There was some sort of a check they would do.  Some sort of a scan.  They could strap 

a belt on me.  I think it was his heart beat.  Something they were registering. It had to 

reach a certain level before he could be born.  And they were trying to test.  And she’d 

come in and do the test and she’d go – oh, he must be sleeping, we’ll try again later…or 

he just must be in a bad position.  I just can’t quite get it.  I’ll try again tomorrow.” 

(GBC, previous children) 

This went on for many days until they were ready to deliver the baby. 

“All I wanted was a healthy baby, and then when he came and said we are delivering 

him tomorrow, I thought thank goodness, I get to see my baby.  And I hope he’s going to 

be OK.” (GBC) 

Birth soon after a diagnosis of breast cancer There were competing interests from the 

obstetrician and the oncologists in regard to the mother and her unborn child’s health. 
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One woman describes the emotional distress as an obstetrician wanted the unborn child 

to mature for as long as possible in the womb but the oncologist wanted the baby 

delivered so they would be able to treat the mother. 

“I remember the following week it was sort of a tug of war, because they called in a 

specialist obstetrician as well.  And he wanted the baby to stay in utero as long as 

possible (37 weeks gestation)…and they called in the oncologist and he wanted the baby 

delivered quickly because he wanted to start chemo(therapy)…They were both coming 

in and having consultations, and my obstetrician would be going “tut, tut, tut…this 

baby’s not ready yet.  I’m not delivering.”  And I’d be taken down for ultrasounds to 

check the lung movement and stuff.  Oh it was beautiful to see the baby on the 

ultrasound and he seemed unscathed, and they assured me he would be fine and all of 

it…it was quite a relief down the track.” (GBC with previous children) 

Sometimes obstetricians plan to deliver the child by caesarean section rather than a 

natural delivery to reduce stress on both mother and child. This can cause distress if a 

woman has delivered naturally before but with negotiation the distress can be alleviated. 

One woman describes it thus.   

“I delivered all my other babies naturally, there’s been no hassles.  I deliver very 

easily, very quickly.  Like within a couple of hours.  Please, please, please.  I don’t want 

it… We’ll try for a natural delivery, but if there’s any um extra stress, you’re going in 

for a Caesar(ean).  So on that condition, we agreed… The next morning I was wheeled 

in, given the um epidural, and he was delivered within about two and a half hours.” 

(GBC with previous children) 

Post delivery When a child had to be delivered before term because of their mother’s 

breast cancer it can be a much more emotional time than after previous normal births 

especially when it was necessary for the child to be placed in the neonatal unit after 

delivery. 
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“I cried when he was born, I never cried with any of my other kids.  I think I was just 

glad that he was out and away from the chemotherapy and everything.  And then I cried 

again when I saw him because he was in like the little crib with all the tubes coming out 

of him and everything and I felt bad because I’d made him be in there because I’d 

chosen to have him there.” (GBC) 

Although it is a natural tendency for mothers to worry about their children ahead of 

themselves, there are times, when women are urged to think about themselves as 

described below. 

“The doctor at (the hospital) said she was more concerned with me than the baby, she 

said the baby would be fine.  Babies are very resilient and stuff like that she said, you 

have to take care of you the baby will sort of….” (GBC) 

Unplanned pregnancy during breast cancer treatment Two women became pregnant 

during treatment for breast cancer as they hadn’t realised they could become pregnant 

whilst receiving chemotherapy. This led to the difficult decision of whether to continue 

treatment and terminate the pregnancy or cease treatment and continue the pregnancy 

with the potential for foetal malformation. One chose to terminate her pregnancy. 

“… I actually thought I couldn’t get pregnant while I was on chemo.  Or I just assumed.  

I don’t know if I even thought it through.  But I was – I think I assumed I wasn’t able to 

get pregnant on chemo(therapy).  I do not know why.  But that’s what I assumed.” 

(Subsequent pregnancy on chemotherapy, terminated the pregnancy, no recurrence)  

The other woman chose to continue her pregnancy and forego adjuvant treatment. 

“When I was due for my radiotherapy I did a pregnancy test that morning and realised 

I was pregnant. I don’t know if he (Oncologist) knew what to do.  He wasn’t what you 

call supportive.  I didn’t feel he was supportive, you know.  Maybe he just didn’t really 

know how to support me or whatever.  He said that there was nothing else that could be 
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done.  He just said that obviously it would be better that I’d had radiotherapy.  It would 

better my chances of not having a reoccurrence.  And just sort of really confirmed that 

everything had been got and they felt very confident he had got everything.  There was 

no sort of mention of terminating or anything like that.” (Subsequent pregnancy, live 

birth, no recurrence)   

Termination of pregnancy Women who chose to terminate a pregnancy when they 

were diagnosed with breast cancer felt a deep sense of regret. Their decision to 

terminate had been rational at the time but they found themselves wishing they had 

chosen to continue the pregnancy. They did not necessarily regret their decision to 

terminate the pregnancy but felt saddened by having to make that choice and spoke of a 

lingering sense of loss.  

“Eat away.  It’s there.  It’s like a lot of things.  It’s not something, like I said, that ever 

sat well with me.  I’m not.  I can look at it logically.  And know that I did it for all the 

right reasons.  It kind of gets wiped out on an emotional level because emotionally, 

that’s not me, that’s not what I would do”. (Previous pregnancy and terminated a 

subsequent pregnancy) 

A lot of factors were taken into account when making the decision to terminate the 

pregnancy. One woman describes feeling bad about that decision many years later. 

“It does make me feel, you know, quite bad some days.  It doesn’t go.” (GBC) 

Hereditary breast cancer Passing cancer to already born, in utero or future child/ren 

played on women’s minds. Knowing whether you have passed the disease on is a 

double edged sword, as this woman describes. 

 “… I think we decided that perhaps knowing that you carried the gene could be 

burdensome and perhaps knowing that there’s a possibility people would be more 
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vigilant… My main interest for doing gene testing is for my children especially my 

daughters…” (GBC) 

Another woman who had a daughter from a subsequent pregnancy said, 

“…the older she’s getting the more worried I’m going to be um, about whether she’s 

going to take after her mother at a younger age.” (Subsequent pregnancy) 

A broader and more considered view of passing on genetic defects was taken by this 

woman. 

“I mean a lot of people pass on a lot of different genetic disorders and where do you 

stop worrying whether you are.  I’m not prepared to start worrying over things like 

that.” (No further pregnancies) 

Role of children in mother’s survival Children played an important role in the 

decisions that women made about their lives when they were diagnosed with breast 

cancer. Women were determined to have the best treatment possible to enable them to 

see their children grow up. This woman describes how the unfairness of the situation 

kept her fighting the cancer.  

“Sheer bloodymindedness that I was not going to die.  And I was not going to let cancer 

beat me.  No way I was going to concede to this.  I had too much to live for.  Certainly 

my daughter.  I was pretty pissed off, I can tell you!  It wasn’t fair.  And I was pretty 

angry.  So that kept me going.” (GBC) 

Another woman describes that she would have been determined to survive anyway but 

that being a mother made surviving all the more important. 

“(my daughter is) the main driving force for me to keep trying.  Not that I wouldn’t 

have tried if she wasn’t around in my life.  But I think having her and that’s such a good 

reason to want to be alive for your kids.  Some people say that it’s not that you should 

live for yourself or whatever, but I feel that it doesn’t get much better reasons than 
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wanting to do things because of your children.  That’s how I feel.  And I wouldn’t have 

understood that before I had had my daughter.  So, yeh.” (GBC) 

Women who became pregnant after their diagnosis of breast cancer talked about 

wanting to give their new baby the same amount of time they had given their older 

children. For this woman who was diagnosed with a recurrence during her pregnancy 

that meant having treatment while she was pregnant.  

“In the process of going through treatment … I had to look at what did it mean if I 

wasn’t around for the rest of their lives and I thought that it was really fortunate that I 

have had the years that I have with them and I guess what I feel now with being 

pregnant is that I want those years with this baby as well and that really I have to 

maximise those chances even it means having Taxane.” (Subsequent pregnancy, disease 

recurrence) 

The diagnosis of breast cancer and children often made women determined to change 

the way they lived their lives as this woman describes. 

“…I had a son I had something to live for… And that I needed to get well and change 

the things in my life that I could change and accept the things in my life that I couldn’t 

change.” (Previous and subsequent children) 

Women’s priorities changed, they focused on what they perceived as the important 

things in life. This included worrying less about things they could not change. 

“I think I’m a lot stronger now.  Um.  Before – I wouldn’t say negative, but my 

attitude’s changed a bit.  I think my personality has changed as well… more outspoken, 

I’m more easy going.  Things don’t bother me as much as what it did beforehand.  And 

it’s amazing how cancer can change your whole outlook on life.  Yeah.  I don’t get as 

stressed or as bothered as easily.  So that’s good.” (Previous pregnancy only) 
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As well as changing their own priorities they wanted to educate their children about 

how other people lived and how fortunate they were by comparison. Alternate holiday 

destinations were a way that one woman has achieved this. She said,  

 “It probably has changed my views on various things in terms of what’s important and 

what’s not… And um, we have just taken the kids to Africa because I’m not interested in 

taking them to Bali.  I don’t want to take my kids on a resort style holiday.  I’d rather 

them see how other people live in the world and yeh…” (GBC) 

Another woman who feels fortunate to have survived has taught her children to 

appreciate things in another way. 

It’s a bonus.  So it’s up to me to use it wisely.  And part of that is, because I do feel my 

life has been blessed.  I have so much.  And sometimes when I look at things on TV it’s 

hard to believe that we live on the same planet.  You know.  These children.  And I say 

to my kids when they don’t want to eat their food.  Yuk I’m not eating that.  I don’t eat 

that.  I think there are kids on this planet who are lucky if they get one bowl of rice for 

the day. (GBC)  

Children dealing with their mother’s breast cancer diagnosis Women worried about 

how their diagnosis of breast cancer would affect their children.   Children coped with 

their mother’s diagnosis in different ways. Many of the children were primary school 

age or less and were unaware of what was going on. Young children had some 

interesting perspectives of their mother’s diagnosis. One child on being told about what 

was going to happen to her mum had this view.   

“ I wasn’t sure how to tell them when I told them and my nine, well she’s nine she was 

eight …she was like, ‘but what’s going to happen to the other boob’.  She said, ‘you’ll 

only have one saggy boob’.  I said, ‘they’ll give me another one’.  She said, ‘but then 

your other boob will still be saggy mum, you’ll have to get that one fixed’.” (GBC) 



Results 

       Chapter 7. Psychosocial issues - Gestational breast cancer                                                                             265 

Another child told his class about his mum’s diagnosis for news at school. 

“I must have rung the school and told them.  And he had a real big news item.  Um.  

Stood up for news, and said, “My mum’s been in hospital, and they just chopped her 

breast off”.  (Laughing)  And, poor teacher.  Apparently her jaw just dropped.  She 

didn’t know.  That’s right.  Her jaw just dropped…. I think he viewed it as a positive 

experience…It was exciting and was different.  I don’t think he viewed it as a negative 

at all.” (Previous and subsequent pregnancies) 

For many children life went on much as normal.   

 “..they were good.  They handled it really well, they were really good.  They were like, 

‘you’re always tired, why are you always tired?  You’re always sick, what are you 

always sick for’?  But apart from that…they just did what kids do” (GBC) 

For one mother the realisation that her diagnosis had very little impact on her children’s 

day to day life and that they could go on without her was upsetting.  

 “I was surprised at how resilient they are and even though I worked with children 

every day and I’ve seen that a lot in children and I’ve seen horrific things with children 

and what’s going on in their lives and how well they cope.  I was still really surprised at 

how resilient they were so yeh, there.  It was devastating at one point that they were so 

resilient because I realised that if I did die, they were still going to have a life.” 

(Subsequent  pregnancy)   

A number of women worried how their children would live without them and tried to 

make their children more independent in case they were left without a mother. 

“In the beginning I tried to stand back and not be too close to them in case I wasn’t 

there, and it’s stupid, I remember thinking I can’t get too close I can’t make them too 

dependent on me because if I’m not there they won’t be able to be independent. 

..waiting for him to do things that normally I would have jumped up and down and 
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thinking he’s got to take this role just in case, and it was the most stupidest thing.  But 

at the time I thought I was doing the right thing by all of them by removing myself.” 

(Previous and subsequent pregnancies) 

Another woman who chose to encourage her young child to be independent described 

the negative side of that independence.   

“I wanted them to be independent in case.  Because I had to go ten years before they 

say cure, for want of another word.  And I thought, I can’t risk them not been able to 

look after themselves.  So I did make them very independent, which, in turn, caused a lot 

of problems when he turned 13, 14.  Because he was independent.” (Previous 

pregnancies only) 

Isolation  

Young women diagnosed with breast cancer felt they were different from others 

diagnosed with breast cancer. Although youth was the main factor, women diagnosed 

while pregnant felt they were also perceived as a ‘special’ curiosity, which led to 

feelings of isolation. This feeling of isolation was described in a number of ways and 

was dependant on how far the woman was into her pregnancy, and where she was in the 

diagnosis, illness trajectory and treatment process. A woman diagnosed with GBC in 

the late stages of pregnancy describes the emotional turmoil of dealing with two 

conflicting events thus. 

“…How could life be so cruel…here am I expecting my beautiful, beautiful baby. It 

should have been like the most exciting, the happiest time of my life how cruel that I 

couldn’t enjoy it.  And even though I would look at this beautiful baby…I’m thinking I 

should be so happy and yet the joy – there was something – there was like a grey cloud 

over all the joy…” (GBC, previous children) 
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While all mothers diagnosed with breast cancer interviewed in this study described the 

fear of not seeing their children grow to adulthood this fear was more poignant when it 

was there at the child’s birth. 

“… it wasn’t tears of joy.  It was tears that I might not be there seeing him grow up and 

as I said, I started going to the chapel and started praying for my health, for healing.  

But then, I also prayed that I would live long enough to see him start kindy, that I would 

live long enough to get him into school, for him to start primary school.  So it was like 

this absolute desperation.  And, trying to figure out why all this happening to me… I’m 

supposed to have this absolute joy of having this baby and it seemed like I was robbed 

of all of that.” (GBC) 

Health professionals/services response to women diagnosed with GBC Women 

diagnosed with breast cancer while pregnant were perceived by health professionals and 

others as ‘special’ and were at times seen as what was likened by one woman to being a 

‘celebrity’. People expressed concern and wanted to show their support. This woman 

describes her experience of being in hospital between the diagnosis of her breast cancer 

and the birth of her child. 

“They were all so caring…Everybody used to pop their heads in… It was beautiful. But 

it wasn’t that we were a celebrity for the good reasons.  It was because they had all 

heard of my situation.” (GBC, who as an in-patient between mastectomy and the 

delivery of her child) 

When a woman is dealing with two conflicting events such as a breast cancer diagnosis 

and pregnancy, the ward she is admitted to can cause feelings of isolation. One woman 

who underwent surgery for breast cancer in the late stages of pregnancy describes the 

difficulty of being admitted to the maternity ward. 
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“…it was totally bizarre because the hospital didn’t have anywhere to put me, so I was 

in the maternity ward.  But that was really cruel to me, because there’s all these other 

mothers with their new babies, totally happy, totally oblivious and I’m like – I should be 

as happy as they are and yet I’ve got all this other stuff to deal with and it’s not fair.  

It’s like – and I couldn’t even go into the um, um, you know they have the nursery.  And 

there’d be mothers – they’d have feeding chairs and the midwives are there and you can 

ask for help and whatever.” (GBC, previous pregnancies) 

One mother who had a mastectomy and wanted to breastfeed for a short time describes 

how she felt that she didn’t belong on the maternity ward. 

“after I’d had the baby and um, I didn’t feel he was getting enough milk off one breast, 

and I’d been told like try and change the position.  So feed him on that side, then turn 

him around to this side and um have another go at feeding him.  But then my nipple was 

getting so sore.  So I went down to the nursery and I sat in the chair to feed and I asked 

one of the midwives something about the feeding, and she said oh yes dear, but um.  You 

only feed for ten minutes on that side and then ten minutes on the other side.  And I said 

oh, I’m sorry but I’ve had the mastectomy.  And she said oh, oh, you’re that lady.  Oh 

sorry.  And she was so apologetic.  And she was going I’m sorry, I’m sorry, I’m so 

sorry.  I’m like – that’s OK and then I took the baby and just went back to my room.  So 

it was like, um…I didn’t belong in the maternity ward.” (GBC) 

Community response to young women diagnosed with breast cancer The perception of 

being different continued for women when they returned home and ventured out into the 

community. One woman describes going shopping while receiving chemotherapy. 

“My hair hadn’t quite started to grow back yet.  But I’d gotten so used to not having the 

hair.  And I just had to run down to the supermarket to get um some grocery shopping 

done.  Maybe I needed nappies or whatever.  And I took Jonathan with me.  And he was 

in his little stroller.  And I remember thinking, oh, I’ll only be an hour, I don’t need the 
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wig, but I had my – one of my girlfriends had given me this little crocheted hat.  I 

thought, I’ll just put my hat on and I’ll be fine. So there we are, pushing the stroller and 

um getting a few groceries through the supermarket, going down the aisles.  And the 

reaction from people was really devastating.  Because you could see them look, and 

then they’d look again.  You’d see them like turn away, and they’d sort of furtively look 

back at you and you could read them thinking, ‘oh my God, she’s having chemo’…And 

yet um, then they sort of looked at me differently, with the pity, and with the, oh my God, 

she’s going to die.  That’s how I felt.  They were looking at me thinking that poor lady, 

she’s got a baby, but she’s going to die.” (GBC) 

Even young women diagnosed with breast cancer who didn’t have children faced 

inappropriate comments from people in the community as this woman describes. 

“…there was a woman, I overheard a woman at the cubicle around the side, you know 

why would you shave your head off, your hair off.  And I felt like poking my head 

around and go you think this is a choice, you think I want to do this.. Without knowing 

anything about you.  So having hair made me feel normal again.  When everything else 

was not normal, that made me feel normal.” (Subsequent pregnancy) 

Change child care role When a woman diagnosed with GBC undergoes adjuvant 

chemotherapy the baby’s primary carer at this time was not always its mother. While 

mothers found this upsetting at the time, with hindsight they identified long-term 

benefits, such as the child being easy going and independent. One woman describes the 

sadness of not having the same closeness with her youngest child as she had with her 

children born before being diagnosed with breast cancer.  

“I feel bad sometimes thinking oh, ‘cause he doesn’t cuddle me.  All my other kids 

would cuddle … and he just doesn’t do stuff like that and I think it’s because you don’t 

have the sort of close contact that you have when (you breastfeed).  But he just won’t sit 
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on the lounge and cuddles us or anything like that, he likes his bottle.” (GBC, previous 

pregnancies) 

Another woman describes her child being closer to her husband who was the primary 

care giver during the woman’s chemotherapy treatment. 

“I don’t think she bonded as well with me, because (husband) had her a lot more.  He 

had her when I was in hospital and he was feeding her a lot.  So I think he got a lot 

closer to her, yeh.  It’s not that we didn’t bond.  I just felt she was closer to him.” 

(GBC) 

Grandmothers also played a part as caregivers. 

“So he probably sees (grandmother), her, as his primary carer and I’m sort of this third 

adult…I think it’s just a product of the situation.  It’s not ideal, but when you’re a 

parent you want the best for your children…” (GBC) 

Coping with home, children and breast cancer Women worried how they would cope 

at home with a new baby, other children and undergoing breast cancer treatment. One 

woman describes how she was helped to overcome this fear. 

“He (surgeon) said to me, why are you scared, and I couldn’t quite explain it to him.  

And he said I want (husband) to take you out for the afternoon and he allowed me – 

they looked after the baby at the hospital and he allowed half the day. (Husband) took 

me out for a drive.  We came home and saw the kids and visited the house …after I had 

had that experience it seemed life was going on out here.  I felt better then.  And I think 

another day and I came go home.” (GBC, previous pregnancies) 

Unplanned bottle feeding Women who had breastfed children previously were worried 

about the additional work of bottle feeding as this woman describes. 
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“How I was going to manage?  Because then the baby was going to have to go on to 

formula and stuff. Sterilising bottles which I had never done.” (GBC, previous 

pregnancies)  

Woman who received adjuvant chemotherapy could not breastfeed during treatment. 

The women who had planned to breastfeed, or had to cease breastfeeding, felt lost and 

confused as one woman who was unable to breastfeed describes.  

“That was hard.  Not being used to that.  I didn’t even think to take bottles in with me.  I 

wasn’t told that sort of thing, you know.  I just thought they’d have bottles there and oh, 

yeh.  So, that was a nightmare.  Remember to do that, and have it all ready and the right 

temperature, the right quantity…. I’d never had to do that before.  All the preparation 

when you go out places.  To have to remember to take bottles and.  So, that wasn’t 

easy.” (GBC) 

Bottle feeding also adds to the cost of bringing up a child as this woman describes. 

“I think we just bought extra bottles so we didn’t have to wash so many bottles.  That 

was an expense.  All the formula when you’re not used to it.  When you’re supposed to 

be making your own.  All of a sudden you’ve got to buy this expensive formula.” (GBC) 

One woman describes having to cease breastfeeding as a concern but rationalised the 

situation, thus.  

“I think I was concerned about being able to continue breastfeeding but ultimately I 

thought it was probably better for me to just be alive.  A formula fed baby will be fine 

and better to have a mother than not.” (GBC) 

Even when women could breastfeed following breast cancer treatment they still had 

difficulties to overcome particularly if they had undergone mastectomy. A woman 

describes the physical problems of feeding from just one breast. 
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“Feeding from only one side was very different from feeding from both sides in that I 

was totally engorged the whole time.  And that feeling of being sucked and touched 

constantly.  There was no, well we’ll just pop you on to the other side, that side’s a bit 

sensitive now, we’ll put you on the other side.  There was none of that.” (Subsequent 

pregnancy) 

Inability to identify women with similar experiences Women diagnosed with GBC 

were also isolated by the inability of anyone to identify another woman who had been 

through similar circumstances for them to speak with.  Women diagnosed with GBC 

wanted to speak to women who had been through a similar experience of dealing with 

breast cancer and young children but these women were difficult to find. Women who 

were sent to talk to them were generally much older and found it difficult to identify 

with the situation as this woman explains. 

 “I got a phone call from someone.  I can’t remember who it was.  She was a 55 year 

old woman and she was very nice but not what I wanted.” (GBC) 

This woman describes the kind of person she wanted to speak to and how one woman 

tried to help her without success. 

“Really, what I wanted was…  Someone with a little baby who had been breastfeeding 

and needed to deal with that sort of thing.  This girl from Nursing Mothers was fantastic 

and she right through her network to try and find someone who had something similar 

and couldn’t really identify anyone.” (GBC) 

The issue of finding someone age appropriate was not unique to women diagnosed with 

GBC as these three women describe below.  

“The only thing probably was for me because I was younger and they were older, I 

think it was a different situation for them when with theirs slightly, you know.  It would 
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have been nice if it was somebody who was sort of probably more my age.” (Subsequent 

pregnancy) 

“Somebody that was young.  Somebody that had little kids, or wanted kids.  Yeah.  Just 

that gap.  And the lady, I can’t think of her name.  The lady that came to visit me.  She 

really was nice, but, you know.  She was quite a bit older.  She must have been in her 

late forties maybe.” (Subsequent pregnancy) 

“ I actually wanted to speak to women in their thirties or women who had had cancer in 

their thirties and had survived.  At one point I remember thinking I would just would 

like to talk to someone who has survived five years who had cancer at my age.  I had a 

really deep need for that.  I wasn’t able to get that.” (Subsequent pregnancy) 

Even when a woman of similar age was found for them to talk to they were not always 

appropriate. The women wanted hope that they might survive for a long time. As this 

woman says, speaking to someone who has just completed treatment isn’t necessarily 

what you need.  

“I didn’t want to talk to anybody that had only had a mastectomy and survived one 

year.  She was one year down the track.  I wanted to talk to people that had been alive 

for twenty years and I didn’t ever come across.  But I didn’t actively seek them out, it 

was you know, oh I know so and so and they’ve had and I know so and so.  So it was all 

word of mouth stuff.”(Subsequent pregnancy) 

 Support and Information  

Information and psychological support Most women wanted to find out as much 

information about breast cancer treatment, pregnancy outcomes and/or fertility options 

as possible so that they could make informed decisions.  

Fertility information As this woman describes the cancer treatment and fertility choices 

she made had to be with the full knowledge of the consequences of those choices. 
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“I was aware of the fact that I didn’t want to make any treatment decisions that were 

going to be irreversible.  What I mean by that is I knew there was a chance I may have 

to make those decisions regardless, but I didn’t want to make them uninformed in 

ignorance.  If I was choosing to no longer have fertility, I wanted to know that that was 

the choice and to accept it fully as my treatment.  So, for me that was a really big part 

of it.  It was information and knowledge.” (Subsequent pregnancy) 

Advice and information on breast cancer treatment and fertility made available to young 

women was at times inadequate. The oncologists involved did not necessarily have the 

answers that women needed and at times they appeared not to understand the 

importance of issues such as fertility to young women. One woman remembers having a 

discussion with a doctor about whether she planned to have children but as described 

below there were some communication issues.  

“I did have a discussion with a doctor at some stage about whether I was planning on 

having children, and that.  Um, and I said well not at this stage because I don’t have 

anyone in my life, but it is something that I probably, you know, would like to happen, 

but, and I remember saying that, um, that in the long, you know, the long scheme of 

things that I would probably prefer to be healthy and alive than to worry about whether 

or not I could have children, but nothing, and I was asking my sister the other day,  she 

said, “No, they never asked you if wanted your eggs saved”, she said, “because you got 

really cross later”(No pregnancies) 

Women felt that the nurses within the breast clinic were better at communicating 

information than the clinicians as explained by one of the women.  

“I think the nurses more were better than the doctor.  The nurses at Charlies were 

really fantastic.  The doctor was good too.  But the nurses told you more about side 

effects and what would happen.”(No further pregnancies) 
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Support and information sources Breast care nurses/counsellors were the most useful 

resource at all levels of care for the young women diagnosed with breast cancer as one 

woman describes below.  

“There is a kind of information which can come through certain kinds of clinics, and 

not other kinds of clinics.  Which lends information with a kind of awareness or a kind 

of openness.  And if I could just give you an example.  I might get that kind of chat at the 

breast cancer clinic, because they are women and nurses.  But I wouldn’t necessarily 

get that in the oncology clinic, because” (Subsequent pregnancy) 

As described in the section on isolation, identifying age appropriate women who had 

been through similar experiences was difficult to find in Australia.  One woman who 

wanted support and information about long-term survival and fertility found the US 

based Young Survival Coalition chat room useful. She describes the website below. 

“Actually one of the websites that I go on to fairly frequently is called the Young 

Survivors’ Coalition… They’ve got a pregnancy and sort of fertility issues kind of 

section in their chat room.  And every now and then I have a look at that.  And there’s 

one or two women that post on it and say that they’ve had children.  But very few.  Most 

of them are asking the same sorts of questions that I was asking.  You know, everyone’s 

telling you this is really bad.  Is there anyone out there who’s had a baby?  And do you 

think it’s safe?  And my oncologist is telling me that it isn’t...  And that’s very much the 

sort of thread of the message that’s coming through.  So it’s only since we’ve got here 

actually, that people have said that it mightn’t be such a bad thing.” (No pregnancies) 

When women of similar age and experiences of breast cancer and children were found 

and prepared to help, the experience was positive.  As this woman describes, one on one 

support on the telephone was good; sadly though the relationship had a negative ending 

for the women.  
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“…she gave me a couple of contacts and um she gave me a phone number of another 

lady(who’d had breast cancer)  she’d dealt with who had two little children…and if I 

would like to talk to her…she teed it up and yes, we made contact and we started 

meeting.  And that lady was wonderful … She has since died, which is not nice”. (GBC) 

Appropriateness of support groups Many support groups were predominantly aimed at 

older women who had differing support and information needs to young mothers. One 

woman explains how this led her to feel unsupported when she attended such a group 

with her young child as the majority of women were older and more interested in her 

child.  

“They were all like sixty and seventy year old people.  There was one other lady there 

that had a couple of young kids.  But she was the only one there.  Yeh, everybody was.  

They were all older.  I didn’t really find anywhere that was really for younger 

people….I didn’t really find it helpful because all they wanted to do was look at the 

baby.” (GBC) 

One woman suggested that a playgroup format may have been more helpful.  

“ a younger age group of people would have been more helpful… Like when you have a 

new baby you go to playgroup.  You know.  You discuss the baby.  You discuss all the 

things to do with the new baby.  So, if you’re in that situation with other people and they 

say, I found this really helpful.  You know, you can get new ideas and you know.” 

(GBC) 

For young women who lived in rural areas it was even less likely that there would be 

anyone of their own age available. While this young woman found the support group 

helpful, she was the only young woman diagnosed with breast cancer. 

“Got given that My Journey booklet thing…Ah a few older ladies.  One in particular 

that lives out this way but, yeah no one my age.” (Subsequent pregnancy in rural area) 
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At times the mixed age support groups could be beneficial. Support groups for young 

women do need a mixture of women from those newly diagnosed with breast cancer to 

those who are long-term survivors. One young woman describes her positive experience 

of attending a large support group.  

“… it was the support group that most of the women in it had already been through it 

and survived it…I really enjoyed it because they were laughing and, you know, making 

jokes about their fake boobs floating in the pool, you know, and one had had a re-

occurrence and they’re just all survivors and all so positive I really liked it. (No 

pregnancies)  

However, when the group became too large and was divided into two smaller groups, 

one group of newly diagnosed women and the other of longer term survivors, the same 

woman describes how disappointed she was with the experience.    

“They were all people that had just been (recently diagnosed)I didn’t want to be with 

them.  I didn’t care that they had it.  I couldn’t give a toss. Because, um, to me I wanted 

to be with the other women that had been there and done that, and they were still there 

to say that they did it…It was positive, it was fun, but the second group was all about 

when you were diagnosed and how you found out and, um, I didn’t …… it sounds really 

awful but, you know, you do I suppose become a little bit self involved with it because it 

happened to you.  You know it happens to other people and you feel sorry for them, but 

I wasn’t interested in what they had to say about theirs” (No pregnancies) 

Family network and support When close family (husband and mum) were available 

they were able to give the practical support that these women needed. As one woman 

explains, her mother’s support was invaluable.  

“She was really good.  She, um, came and helped me and did my housework and things 

like that.  She was really good.  She still worries now.  Because it’s like an ongoing 
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thing.  She’s good.  She gets upset when I get sick and that.  But – as mums do.” (No 

further pregnancies) 

Another describes how her mum lived with her when she was unwell during her 

chemotherapy.  This was particularly helpful in terms of assistance with daily tasks such 

as cooking and cleaning that this woman was unable to do at that time. In addition, her 

mother helped with the baby when she was feeling particularly unwell and this allowed 

the woman to maintain a positive bond with her child.  

“(I felt shocking) Shocking.  Again, because I had a young baby anyway.  When I went 

for chemo I would be really bad I think for the first day or two.  It would last up to a 

week, but the first few days were the worst.  I could hardly do anything for my baby.  So 

my mother, luckily I was living with mum.  And I got an infection during chemo.  I got 

golden staph at one stage.  I picked a sore or something so I had to go on really strong 

antibiotics which had other side effects.  It was just an awful period.  With the baby I 

actually had my daughter sleep with me so I had that bond with her.  I would tend to her 

and mum would get on with everything else.  But when I just had a bout of chemo, when 

I was feeling at my worst with energy levels, mum would do even that.  ” (GBC) 

One woman explains how based on their personalities and perceived roles in the family 

unit, her mother and husband divided up the practical and emotional support  

“Mum for the practical physical things with cooking and cleaning and looking after my 

daughter.  And my husband I could really talk to him.  I could talk to mum about certain 

things as well, but my mum’s the type of person that doesn’t dwell on the negative and 

doesn’t get depressed.  So if you go on about, you know because you’re feeling down 

about something.  She won’t really understand that.  She’s a get up and go person.  So 

those things that I didn’t feel were suitable to discuss with her, I didn’t.  And I’d talk 

about it with my husband.  I had the balance.  I had both.” (GBC) 
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There were some women who were unable to rely on family for support.  Women 

diagnosed with GBC who didn’t have family or friends to help with practical support 

found it difficult to access practical help from other sources. One woman with no family 

support describes how she was unable to find help with her baby when she needed it 

whilst receiving chemotherapy treatment.  

“…so the baby health sister was wonderful and she also told me to ring around.  She 

said there’s people out there who will help you.  Ring a few agencies.  So I did.  One 

day I was really desperate and I was really down.  And I spent the whole morning 

ringing around and there was nothing.  There was nobody.  I rang Ngala (assist with 

families having difficulties) and they said well are you having trouble feeding the baby.  

I said, no.  Are you having trouble nursing, like um, any problems with the baby.  I said 

well, no.  And they said well I’m sorry we can’t help you because we’re only here to 

help mothers having problems with their babies.  And I went oh.  But I’m not really 

coping.  And they go, well, I’m sorry but you just fall through the cracks because we’re 

not the right agency for you.  I rang the council and said, ‘do you have any support for 

sick mothers?’.  ‘No.  We have services for the elderly, services for disabled people, but 

no, I’m sorry we don’t have anybody who can help you’.” (GBC, previous children) 

There were some groups who could provide practical help but were not set up to 

provide a regular daily service that was required, as this woman explains.  

“We’ve got a lady who’ll come and help you, and she’ll – she’s happy to do your 

vacuuming or she’ll do your ironing.  So she came and she did the ironing or whatever.  

She had two hours so she did that and that was fantastic.  But then she left…. And when 

I rang the lady who was coordinating the crisis care.  I said, I’m sorry, but um, could I 

have someone else again.  And she goes, oh yes dear, just let us know whenever you 

need someone.  But I needed someone regularly. Like almost every day.  Like once a 
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fortnight really wasn’t enough.  It wasn’t giving me the support that I needed. (GBC, 

previous children) 

Because this woman felt that she needed to time to nurture herself, occasional services 

were not sufficient for her. She explained further,  

“Because I really just wanted to curl up into a ball and look after myself.  And I didn’t 

feel that I was allowed to do that because you were still trying to do everything.  And 

just the shopping and packing lunches, and groceries, and cooking meals, and...” 

(GBC, previous children)   

Financial issues Husbands wanted to support their wives where they could and would 

take time off work where possible. Financially, this could be difficult especially when 

the husband was self-employed. Short-term financial support from government sources 

was lacking unless you were unemployed or had minimal savings. Two women describe 

how difficult it was to obtaining financial support from the government. 

“Because he was a self employed tradesman.  So if he didn’t work, we didn’t earn 

money… when we tried to get some assistance just for a short period at Centrelink, they 

made it so difficult, we just didn’t go through with it.” (GBC) 

The other added, 

“The amount of paperwork was phenomenal.  They made it difficult.  Because we were 

paying off a house, um, and we had some money in the bank, a few savings, they said 

well, basically you’ve got to live off your savings, and we said well, that’s not going to 

last very long…The paperwork.  It was going to take a month or so to even get it 

started.  And by then basically, we were already cutting into our savings.  …Every time 

I had to go back to the oncologist and she had to sign a form to say that I was entitled to 

it.  And it just became a drawn out process...  They’re (Centrelink) not very 

helpful…And always contradictory information every time we filled out the forms, they 
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would tell you one thing then someone told you something else.  So in the end we just 

gave up.  We didn’t bother.” (GBC) 

However, when financial support was given, it was often inadequate. Another woman 

describes how even when financial support was available it didn’t go very far. 

“There’s a lot of support out there.  But when it comes to actually supporting families 

that… there’s one wage earner, and he or she has to stay home and there’s no money, 

when you’re self employed, it’s very difficult assistance. The Carer’s allowance, even if 

we got it was like $150 a week, if you’ve got no other income coming in, that’s not 

exactly ideal.  So that was a bit a difficult.” (GBC) 

Furthermore, women who were treated in the private health system were disadvantaged. 

As one woman explains, support and treatments which were free within the public 

health system were costly and not necessarily covered by their private health insurance. 

 “Stuff that if we didn’t have private cover, would have been free or a lot less 

expensive…we were private cover we went to all the expensive specialists. (And)  Had 

to pay a lot extra, … There was all very nice settings but no information.  That would 

have been more helpful. A lot of extra expenses and a lot of travelling to appointments.  

Places like that when I could have just got it all in one place.” (GBC) 

Altruism and supporting others Although some women felt that they had reached a 

point where they would be willing to offer advice to others this was not always possible. 

Very few women in the study had been offered the opportunity to actually support 

others who were going through similar experiences.  Only one described having 

supported other women through a support group.  

“…did a number of years doing counselling for the cancer support group.  And with 

younger women.  And, yeah.  And I would have been at that point probably one of the 
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youngest ones.  But I remember following up one girl who was 21” (Subsequent 

pregnancy) 

A number of women like this one below described having supported others informally 

through word of mouth i.e. friends of friends. 

“One of them is actually my youngest child’s little mate’s mum …I’ve had a talk to her 

and said I’d said…any time you want to talk we’ll get together…and she can talk about 

how she’s feeling…and my experiences…I’d love to help her”. (GBC)  

Some women said they would consider supporting others in the future. Many said they 

would have offered to support others previously but wouldn’t now. The main reason for 

not wanting to support others was they had moved on and did not want to relive their 

past. 

Decisions and being judged  

Women wanted to be given as much information as possible about their treatment, 

pregnancy and fertility options so they could make informed decisions or at the very 

least be involved in the decision making process. The decisions they made about their 

treatment were sometimes based on whether they wanted the opportunity to have 

children in the future or not. The difficult decisions women (± their partner) made about 

their treatment and fertility were generally well considered. Once they had made their 

decision they wanted their choice to be respected, they did not want to be judged but 

supported by those around them.  

Negative responses to decisions At times, some women felt that their decisions had not 

been respected and felt they were being ignored and their views considered trivial.  One 

woman describes her perspective on her clinician’s response when she wanted to stop a 

drug which would have led to early menopause. She related the clinician’s words,  



Results 

       Chapter 7. Psychosocial issues - Gestational breast cancer                                                                             283 

“I’m sick of hearing this emotional rubbish.  This is what she needs.  This is what she is 

having.  Here it is.  Go and have it.” (Subsequent pregnancy)   

Another describes her clinician’s response when she told him she had become pregnant 

after treatment was completed. 

“Yeah, I was stunned that I was pregnant.  Mr [Name] wasn’t all that impressed 

because…well it wasn’t that he wasn’t impressed he just said, ‘it restricts what we can 

do to monitor your body’.  The GP at the time said, ‘you know that if this is too difficult 

for you, you can terminate the pregnancy’ which was not an option for us. We said, ‘no 

we will go with the flow, see what happens’.  He said, ‘who knows, you know it could be 

a change in your hormone level and it could all be for the best and you know’.  So we 

just went with the flow to see what happened and I think I was about three months down 

the track before we fell pregnant.” (Subsequent pregnancy) 

Women who already had children were sometimes made to feel ungrateful by clinicians 

/ health professionals if they wanted the opportunity to conceive after their breast cancer 

had been treated. One woman describes how she felt when she was told she should have 

a specific treatment and forget about wanting or conceiving another child. 

“After she had said to me, ‘look you’ve got two children you should be grateful for that 

and that’s where it should be left at and we should be moving on and dealing with the 

cancer’, I guess from her perspective I failed to respond positively to that because I 

really did very feel very strongly that the fertility aspect did matter to me and at the very 

least I wanted to feel like I’m choosing to give this up.  OK.  I’m choosing to not have 

my fertility anymore.  I understand that.  I’m choosing a greater good if you like.  And 

all I really wanted was an acknowledgement that she realised that that was a really 

huge thing for a woman to have to do. (Subsequent pregnancy)   
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In addition, her clinician’s response when she failed to agree to the treatment shocked 

even the woman and her mother.  

When I didn’t respond to the opinion that I had two children, I had already been a 

mother, move on, get over it, get on with dealing with the breast cancer, with the 

tumour itself, the oncologist then said to me, ‘well you are not the first person to decide 

that chemo is not what you want’.  She pulled a photo out of the drawer of her desk and 

showed me a picture of a very large tumour growing outside the breast area actually on 

the skin of the chest.  ….  When we saw that photo we knew at that point that she was 

not listening to us and was not interested in what we had to say and that her goal was to 

get the chemo?  So, I walked out at that point and I have had no chemotherapy since.  I 

don’t think I would be able to go back to that oncologist for further treatment.” 

(Subsequent pregnancy) 

Positive responses to decisions Many women were given treatments that could 

potentially enable them to remain fertile. Even when they remained fertile some women 

chose not to attempt conception. One woman explained that she had not found the right 

partner. 

“But the situation was that I’d only want children with someone who was going to be 

supportive.  And now that I’m at the age I am now, I’ve decided that no, I won’t have 

children now.  Maybe if I’d met someone when I was younger, and the situation was 

right, then I would have.” (Subsequent pregnancy, became pregnant during treatment 

and terminated the pregnancy, no further pregnancies) 

Another chose to terminate her pregnancy just after treatment in part because of her 

previous negative experience of pregnancy.  

“They said that it could, you know, affect the chances of further pregnancies.  In fact, I 

think they said it’s highly unlikely that you would be able to have further children…It 
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didn’t really bother me…I (had a child) and I had a dreadful, dreadful pregnancy.  

(Subsequent pregnancy) 

Secondary themes identified 

Self-esteem and body image The findings of this study revealed that the self-esteem of 

many women diagnosed with breast cancer in this study was dented.  For some weight 

gain during their treatment contributed to this. One woman describes how she feels less 

attractive because of her weight gain. 

“I do feel less attractive yes, definitely and that’s to do with the weight that I have put 

on since the chemo and obviously having only one breast.  But it’s only one part of my 

life so it hasn’t kind of impacted in a huge way but it is a thing I would like to address at 

some point and I’m sure that will happen, but I would have to say it’s had an impact, 

definitely. (Subsequent pregnancy) 

Others felt unattractive because of their altered body image.  One woman describes how 

she felt unattractive but was determined to try and be positive. 

“My self esteem dropped incredibly. I actually um put weight on because I suppose I 

just felt my body was yuk, so everything was yuk, there’s nothing else I can do to make 

it better sort of thing.  I felt unattractive sexually.  But then, um, and I was very, very 

nervous about having a relationship with anyone.  I was really, really scared.  I was 

very, very lonely.  But I was determined to, to try and see it that you put a prosthesis in 

there and when your clothes are on, at that point in time, because it was ten years I had 

a prosthesis, no one would really sort of know.” (Subsequent pregnancy) 

The comments of other people sometimes did not help alter a woman’s poor self-

esteem. A woman describes her surgeon’s apparent comments when discussing whether 

she should have a lumpectomy or a mastectomy.  
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“He certainly wasn’t counselling me about the difference between a lumpectomy and a 

mastectomy.  A mastectomy seemed to be as good for anybody without a D cup as could 

be.  I’m not exaggerating. (Subsequent pregnancy) 

Sometimes negative comments, however, made the woman determined to take a 

positive outlook. One describes her conversation with a woman who had been 

previously diagnosed with breast cancer and didn’t like her body image.  

“A week before the op I was put on to someone who had breast cancer that I spoke to 

and I was very disappointed to hear that she was not coping very well…And was very 

ashamed of the way she looked.  And that she hid herself when she showered and got 

quite introverted with it.  And it actually was a help for me because I could see through 

her suffering, personal suffering that I didn’t want to be thinking and feeling like that.” 

(Subsequent pregnancy) 

Husbands/partners predominantly tried to remain positive about the woman’s 

appearance and this was appreciated by the women. One woman describes how the 

closeness between them had continued through her treatment. 

“He says that he doesn’t (mind) and I accept that because his behaviour says that he 

doesn’t and men and women are quite different.  So they’re not as complex in some 

ways.  It doesn’t seem to have affected how he feels about me.  Um, and it hasn’t 

affected our sex life together as far as I can tell from what I feel…and that continued 

even when we weren’t having sex during the chemo and that when I was really sick.  I 

still had that real feeling of intimacy from him so that is a credit to him I would think.” 

(Subsequent pregnancy) 

For one woman who commenced a new relationship after breast reconstruction was also 

appreciative of her now husband’s attitude towards her body.  
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“He didn’t know me with one breast, so um that’s certainly a lot better, although I’m 

very conscious of all the scarring…He’s very good.  He’s very accepting of both my 

breasts.  Not just one and not the other which really makes me feel really so much better 

with him when we’re intimate.” (Subsequent pregnancy) 

When women had breast reconstruction following a mastectomy for breast cancer their 

self-esteem was boosted. This was most marked after delayed breast reconstruction 

presumably because the woman had undergone a prolonged period of low self-esteem 

prior to the reconstruction. One woman describes delayed reconstruction for practical 

purposes. 

“To actually move on I felt I needed to replace that tissue, only for appearance-wise 

and ease of clothing and dressing and that side of it.” (No further pregnancies) 

Another woman describes her decision to undergo reconstruction thus. 

“The fashion was becoming more shoestring strap and I just found that being lopsided 

the shoestring straps were always falling off or falling down or.  So I felt if I had a 

reconstruction my clothes would look better and I would feel more comfortable in them.  

It wasn’t that I felt grossly uncomfortable it was a just a pain in the neck that things 

would fall off and fall down, I tell you it was.” (Subsequent pregnancy) 

One woman who had a subsequent pregnancy spoke about having reconstruction and 

the effect of pregnancy on her contralateral breast. 

“Yes especially since having children now and you’re body’s changing shape but still 

that one stays the same size so you’ve still got to wear extra prosthesis and everything 

to keep it all even.  Like, yeah, it’s just a big burden.” (Subsequent pregnancy) 

Relationships Women in this study reported overall that their partners were a great 

support to them during the diagnosis and treatment phase of their breast cancer journey. 
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The women, however, had little idea how their partners had got through the breast 

cancer experience both physically and emotionally; as this woman described. 

“He was there as a strong support.  He was very strong and loving toward me.  

Whether it knocked him for six or anything like that, I can’t tell you.” (Subsequent 

pregnancy) 

One woman thought that men who supported their partners through this experience 

should be provided with some support themselves. 

“And I think probably the men can do with a bit of support from maybe another male 

that has been through the whole process as well.  They’re running blind.  And I think 

the actual patient is concentrating on having the treatment and getting well.  And the 

males are just left with just a feeling of inadequacy and not being able to help” (No 

further pregnancies) 

Women diagnosed with breast cancer when single or who became single after their 

diagnosis found it difficult to form, and at times maintain, new relationships. One 

woman describes how explaining that you have been treated for breast cancer to a 

potential new partner is not easy. 

“The most difficult thing is telling somebody.  Once you’ve told them, then it’s easy 

after that.  But, you know, it’s not something that slips into conversation very easily.  

“Well, by the way.  Just before we nick into the bedroom, just let me tell you this”.  It’s 

a difficult conversation to have.  If the person hasn’t, doesn’t already know you.” 

(Subsequent pregnancy) 

Another describes how her former partner broke off their relationship when her disease 

recurred as he couldn’t cope with watching her die. She related his words thus,  

“…the more I get involved with you, the harder it’s going to be for me (for him)….I 

don’t want to spend a year with you in hospital” (Subsequent pregnancy)  
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Post cancer perspective on life All the women interviewed spoke about their altered 

view of life since being diagnosed with breast cancer. Little issues no longer worried 

them and they focussed on the things that they perceived as important in their lives, as 

described by one of the women below. 

“Yeah I am, I mean it’s a bit clichéd but I am, I don’t sweat small stuff as much and I 

used to be more concerned about pleasing everybody and you know, doing the right 

thing and now I think, ‘bugger it’ and if there’s places and people that I want to be 

with, I do that rather than yeah.” (GBC) 

One woman felt that she was a better woman for having been through the breast cancer 

experience. The ability to ‘find a balance’ also became easier for some women. One 

woman explained,  

 “I believe that the cancer actually turned me into a much better person in that um I 

became a lot wiser.  I valued, I looked at things differently as to what was important, 

what wasn’t.  Um.  And tried to find a balance within everything that I did like not work 

too much or not work too little or um, you know, just to try and find a balance with 

everything that we could do but being a friendly, happy, loving supportive environment 

and being amongst the nature – that’s what got me through.” (Subsequent pregnancy) 

Another spoke of being less materialistic and more appreciative of the people around 

her. Friends and family were particularly important to some as their priorities changed.   

“I guess I’ve changed my priorities in life.  Not so materialistic which I didn’t realise 

that I was at the time, but looking back I guess I was.  I was about you know, getting 

ahead and making money and buying things and doing this, that and the other.  Ahm, 

my priorities, I think I’m more focussed on my family.  Certainly appreciate my 

husband, not that I didn’t before but yeah.  Yeah there are lots of positives.  Lots of 

good friends, lots of tolerance and understanding.  We have a wide range of friends 
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from lots of different religious backgrounds, Mormons, Jehovah Witnesses, Catholics, 

Anglicans such a wide variety of different religious groups and they all sort of work 

together as a community and that was a very positive thing thinking hey you know 

you’re not alone.  That other people are working for you, so that was very positive 

thing.  Lots of good friends that became better as friends, yeah.” (Subsequent 

pregnancy)  
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7.4 Discussion 

The four main themes identified from this study for women diagnosed with GBC were 

motherhood, isolation, support through information, and decision making and related 

judgement. Motherhood was the major factor which influenced the woman’s breast 

cancer journey. The stage of motherhood that they were at when diagnosed with breast 

cancer influenced their feelings of isolation, the support and information they required, 

the decisions they made and how people judged them. 

The themes identified were not unique to women diagnosed with GBC although some 

issues within each theme were. Even when the issues were similar, however, the effect 

on the lives of women diagnosed with GBC was greater because they were dealing with 

a pregnancy or very young child alongside a diagnosis of breast cancer. The picture that 

emerged from this study was further complicated by the differing beliefs, value and 

perspectives on life that each women held.  

There is overlap between the issues identified within the four themes as each theme 

influences the others.  

Motherhood 

The view women had of motherhood played a major role in the decisions they made 

about their breast cancer treatment. Women who had children and/or wanted to have 

children in the future made decisions based on their children’s needs or their maternal 

needs. This has been described previously by Northouse.322 

In this study, women who felt their family was complete chose the best treatment 

possible to improve their chances of survival. This decision was in part based on the 

fear of not seeing their children grow up and passing cancer on to their children; two 

well-documented stressors for women diagnosed with breast cancer.214 287 290 293 322  
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Women who were pregnant or thought their family was incomplete when they were 

diagnosed with breast cancer were often prepared to delay or forego optimum breast 

cancer treatment and risk their own lives so that their unborn child was protected from 

the effects of treatment or that they could conceive in the future. Other women chose to 

terminate their pregnancy for of their own health, particularly if they already had 

children or because they feared that their child would grow up without a mother. 

Interestingly, some women who wanted to have children after their diagnosis of breast 

cancer reassessed their lives and relationships after their breast cancer treatment and 

decided they weren’t prepared to have a child just for the sake of it.  

Children gave women diagnosed with breast cancer the determination they needed to 

survive.196 287 323-325 The diagnosis itself also changed their perspective on what should 

be important in life. For some it was showing their children the real world rather than 

take them on beach holidays, for others it was preparing their children to be independent 

should they die. 

Child – mother relationship after breast cancer diagnosis Women who had young 

babies and who received chemotherapy described feeling robbed of bonding with their 

child at that time but saw it as a positive later on as their child grew up much more easy 

going and independent. Mother’s identified few long-term psychological effects in their 

children who were primary school aged at the time of their breast cancer diagnosis but 

some with children who were older at their diagnosis were concerned that their children 

suffered psychological consequences. As has been recommended in previous studies, 

family centred support would be a useful service for women diagnosed with breast 

cancer who have school aged children.326 327   

Isolation 

As only a small proportion of all women diagnosed with breast cancer are less than 45 

years old they are often made to feel ‘different’.328 When a woman is diagnosed while 
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she is pregnant then the feeling of being ‘different’ is exacerbated. Dealing with two 

conflicting events concurrently causes an enormous stress, to the woman and her 

family. Fear of not being able to cope, others taking on the maternal role, having to 

bottle feed and responses from others in the community all added to the feeling of 

isolation these women felt.  

While it must be stressful for those caring for a woman diagnosed with breast cancer 

while pregnant it is important that health professionals not just think about the woman’s 

physical care but also her psychological and social needs. Things such as ensuring that 

the woman is admitted to an appropriate hospital ward/room, being aware that she may 

be particularly vulnerable to other people’s reactions to her situation, and understanding 

her fear that she may not be able to cope at home with a new baby and cancer treatment 

should all be taken into consideration. Breast care nurses, midwives, social workers and 

psychologists, in particular, can ensure that   emotional, financial and physical support 

are available so that the woman can cope and does not feel isolated by her situation.  

One issue that was highlighted by the women was the importance of peer support from 

women who have been through a similar experience but are some way down the 

survival pathway. This is not in itself unusual as young women want hope that they will 

get through the experience but is an issue that can easily be overlooked by those around 

them.293 For women diagnosed with GBC the task of finding someone with similar 

experiences is even more difficult because the event is uncommon and the willingness 

of women who have been through such experiences to support others may decline 

overtime as they do not want to be reminded of when they were ill.  

Support and information 

All young women diagnosed with breast cancer in this study wanted to access differing 

levels of information and support relating to their breast cancer, contraception, fertility 

and/or pregnancy at different times during their cancer journey. Like women reported in 
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previous studies they also found it difficult at times to access the relevant information 

and support.290 293 295 329-331  

The treating clinicians were not necessarily the best source of information or support.293  

GBC is an uncommon condition and the clinician often did not have experience of 

treating pregnant women diagnosed with breast cancer. The primary focus of some 

clinicians was also perceived by women to be the breast cancer treatment; her fertility 

and contraceptive issues being sidelined or ignored. 290 294  

Breast cancer nurse counsellors were seen by women who had access to them to be the 

best primary source of support and information; while they did not always have the 

information they were empathic.287 332 There appeared to be a lack of information or 

support locally for the women.290 The resources available to young women diagnosed 

with breast cancer in Australia have improved greatly over the past ten years with the 

Breast Cancer network Australia (www.bcna.org,au), NBOCC (www.nbocc.org.au) and 

the National Breast Cancer Foundation (www.nbcf.org.au) all having information on 

their websites and links to additional resources relevant to young women. The Young 

Survival Coalition (YSC) website (www.youngsurvival.org) appears to be the most 

relevant to young women. It has a whole section about pregnancy and fertility issues for 

young women diagnosed with breast cancer and a chat room where they can discuss 

issues and support one another. YSC also provides a telephone service which can link 

women who have similar issues and circumstances across the world.   

Support groups Breast cancer support groups were not always perceived as a good 

mechanism for support by younger women.290 293 In the main this was because the 

majority of women who attended these groups were older and had different support 

needs. Women with young children did not always have access to childcare so they 

could attend these groups. If the child attended with them they felt that their needs were 

not met as the other women were more interested in the child. Women suggested a 
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support/play group would be good; it is likely that the number of such groups would be 

limited particularly for women in rural areas. The other issue would be that the women 

want support from women who have been through a similar experience and survived. 

Often such women have moved on from their breast cancer experience and do not have 

the time or inclination to attend such groups.293 

Many women with young children did not want to attend support groups but preferred 

one on one support over the telephone. This was often because they were too tired to go 

out while they dealt with breast cancer treatment and family life. It was also because 

they didn’t want to feel different from other young women but still needed the 

reassurance and support of talking to someone who had gone through a similar 

experience. A telephone support network similar to the one provided by YSC would be 

ideal. The number of women involved in the service would be limited if it was just 

those women diagnosed in WA, particularly as different women would want support or 

be prepared to provide support at different times during their breast cancer journey. A 

service which could be provided nationally or linked in some way to the YSC service 

would provide a much more robust service. 

Practical support One of the main stresses for women with young families diagnosed 

with breast cancer was trying to look after their family and home while going through 

chemotherapy treatment. This stress was increased if they had a child less than 12 

months old who needed to be bottle fed rather. If there were no close family to support 

them, this further exacerbated the situation. Women found it very difficult to access 

services available to help with house work, shopping and childcare as the available 

services were not geared up to assist young families dealing with life threatening 

illnesses. Services need to more adaptable to peoples needs and in some areas of WA 

this has begun to happen.  



Discussion  

       Chapter 7. Psychosocial issues - Gestational breast cancer                                                                             296 

Financial issues are a problem for all women diagnosed with breast cancer.287 289 297 305 

333 334  The partner’s of women diagnosed with breast cancer who had young children in 

this study wanted to take time off work to help at home. They were at a disadvantage, 

however, if they were self-employed. Government services would not offer any 

financial support until the family had used up their savings and even then made it 

difficult for families to access monies. Often the business suffered and thus so did the 

family. A government policy needs to be implemented so that all families going through 

a crisis such as a cancer diagnosis can access short-term help or funds to assist in 

reducing the stress and keep businesses running.   

Decisions, respect of choice and judgment 

The decisions women diagnosed with GBC made about their breast cancer treatment 

and pregnancy were difficult. For many women the ability to keep their options open 

and having some control over their lives was of great importance to them. Every 

woman’s decision was and will continue to be unique, based on her beliefs and values. 

The women in this study wanted their views to be acknowledged and their decisions 

respected.  

One issue highlighted in this study was that clinicians did not always appear to 

acknowledge the woman’s views and respect their decisions; in one case with 

devastating consequences. A clinician’s aim is to treat their patient to the best of their 

ability and without doing harm. It is important, however, that a holistic approach to care 

be taken which includes consideration of the woman’s values and concerns, even 

though they may not mesh with conventional/optimal treatment. It is important that 

health professionals give women all the information they can in a rational and balanced 

way so that the woman can make an informed decision. Whatever choice a woman 

makes it is important that health professionals support the woman and her family in 

their decisions even if they don’t agree with them. 
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Limitations   

This study had a small sample because it was qualitative in nature but it does appear to 

be valid as many of the overall issues are similar to those identified in other studies.214 

290 293 295 

The small sample size makes it difficult to interpret the significant difference in 

response to questions GHQ5 and SAQ5 of the questionnaires between the groups. These 

differences could be due to many reasons both related and unrelated to their diagnosis of 

breast cancer which are difficult to determine in a small sample size.  

Strengths 

This thesis is predominantly quantitative in nature but during the collection of data from 

medical records it became obvious that potentially important psychosocial issues for 

young women diagnosed with breast cancer were being missed through this research. 

The way to identify these issues was to interview women who had been through the 

experience of being diagnosed breast cancer as a young woman. Qualitative research 

methods, such as interviews, are an important and powerful first step in identifying 

directions for future research which will improve the health and psychosocial care for 

these women and their families.    

Conclusion 

The women interviewed for this study described a diverse range of needs and 

experiences of life. These needs and experiences along with their beliefs and values 

affected the decisions they made and how they dealt with their breast cancer diagnosis 

and treatment, prognosis and family issues. The factor which most influenced their 

choices and reactions was having children – born, in-utero and/or yet to be conceived.  

Many of the psychosocial issues identified for women diagnosed with GBC were 

similar to those of other young women diagnosed with breast cancer but the problems 
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were often exacerbated for the women diagnosed with GBC. This is because they are 

dealing with two very big and conflicting life events simultaneously. It is important, 

therefore, that they and their families are provided with appropriate psychological and 

social supports to assist them through this difficult experience. 

To ensure the health and welfare of women diagnosed with GBC good communication 

at all levels is essential. This includes communications between the women, her family, 

the oncology and obstetric teams, and other health professionals involved in the 

diagnosis, treatment and ongoing care of such women.  

Women want to know all the available facts about breast cancer, pregnancy, fertility and 

contraception so that they can make informed choices. When they have made their 

choices they want to be supported in their choice and not judged.   

Support from other breast cancer survivors is very important for women diagnosed with 

GBC but it needs to be the right kind of support. These women need hope. Finding the 

right person is difficult because there are few young women diagnosed with breast 

cancer and even fewer diagnosed with GBC. Women diagnosed with GBC specifically 

want to talk to women who have gone through similar decision making processes to 

them, but are five or more years post breast cancer diagnosis. It is often difficult to find 

these women because of the limited number of women that have gone through such 

experiences and also because many of them have moved on and do not want to talk 

about when they were ‘sick’. 293 295 A national website and telephone support system 

which linked into the YSC website and support systems would be the ideal way of 

supporting these women. 

Every young woman diagnosed with breast cancer is different and will make choices 

based on their beliefs, values and how complete they believe their family to be. It is 

important that they are able to make informed decisions and are well supported in their 
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choices by those around them so that they and their family can get through the 

experience with limited anxiety and stress. 





 

 

Chapter 8.  General Discussion and Recommendations 
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The general discussion brings together the key findings from the five research chapters 

in this thesis. It is hoped that these findings will be used to better care for young women 

diagnosed with breast cancer and their families. To translate these findings into clinical 

practice and offer directions for future research eleven recommendations are proposed.   

8.1 Discussion 

Outcomes in GBC Survival for all women diagnosed with breast cancer has improved 

over time because of earlier detection and, better and more targeted treatments. Women 

who become pregnant after being diagnosed with breast cancer continue to have much 

better survival than similar aged women diagnosed with breast cancer which is not 

associated with pregnancy. This is most likely due to the healthy mother effect. Women 

diagnosed with GBC continue to have poor prognosis but the reasoning behind this is 

complex based on the definition of GBC, the reproductive history of the woman and 

possibly the biological features of gestational breast carcinomas. 

Young age at breast cancer diagnosis will always play a part in the poor prognosis for 

women diagnosed with GBC.  There will also always be an age bias in studies 

comparing women diagnosed with GBC with other young women because the incidence 

of breast cancer increases with age and GBC tend to be diagnosed at the younger end of 

the age range. Even though the women diagnosed with GBC in this study were younger 

than all other young women diagnosed with breast cancer in WA, the age difference did 

not affect survival.  Women diagnosed with GBC still have worse survival than all other 

similar aged women diagnosed with breast cancer in WA. Generally this poor outlook 

appears to be independent of disease stage, lymph node status or tumour grade at 

diagnosis.  

The diagnosis of GBC frequently continues to be delayed due to the pregnancy or 

lactation masking breast symptoms. Women diagnosed with GBC, therefore, are likely 
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to have more advanced disease at diagnosis. Strategies to counteract this should include 

educating health professionals. It should be recommended that when a woman or her 

clinician identifies a breast change the change should not be assumed to be due to 

pregnancy or lactation.  The breast symptom should be submitted to triple assessment. 

In this study it is interesting to note that when a woman identified symptoms, her GP 

often assumed that the symptoms were due to the pregnancy and the woman was 

reassured. Even when the woman had assumed the same, however, the GP’s reassurance 

was not enough and the woman asked for her symptoms to be further assessed. This is 

not an unusual occurrence and anecdotal evidence suggests it continues to occur in WA. 

It is, therefore, important that a GP follows the NBOCC/RACGP guidelines for women 

who present with breast symptoms; these guidelines include recommendations for the 

assessment of breast symptoms in women who are pregnant or lactating. Similar 

guidelines are available in other countries. It is also important that breast symptoms in 

pregnant or lactating women are promptly investigated by a multidisciplinary team 

using triple assessment. Earlier detection is likely to lead to better outcomes for women 

diagnosed with GBC. 

Recommendation 1 GPs/Primary Care Clinicians/Obstetricians/Midwives 

should be aware that breast symptoms during pregnancy and lactation are not 

always due to pregnancy or lactation. The breast symptom should be assessed 

immediately using the local guidelines and triple assessment method. 

Imaging during pregnancy and lactation Ultrasound is the preferred imaging modality 

for investigation of symptoms in the young breast. Clinicians should not be afraid to use 

mammography if it is thought necessary even when the woman is pregnant or lactating. 

GBC tumours are similar to non-GBC tumours in terms of imaging and, therefore, those 

tumours that have micro-calcifications will sometimes be identified on mammography. 
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Like imaging undertaken to assess breast symptoms in other women, it important that 

the contra-lateral breast is imaged to rule out cancer in the asymptomatic breast.  

Recommendation 2 When the triple assessment method is used ultrasound of 

both breasts should be undertaken. If necessary, bilateral mammogram can be 

performed without detriment to the foetus. 

The effects of breast cancer treatment on pregnancy Premenopausal women diagnosed 

with breast cancer while pregnant or who would like the option of becoming pregnant 

after treatment worry about the effect their breast cancer diagnosis and treatment will 

have on their unborn child. Women who are pregnant will worry about the effects of 

anaesthesia, surgery and chemotherapy on the foetus even if they are reassured by 

health professionals that the effects are minimal, based on published information. These 

fears are exacerbated if the child is delivered early and needs specialised/supportive 

care. Even though there is relief once the child is born and safely home there is always 

the fear of what may happen to the child long-term.  

Women diagnosed with breast cancer will often forego or receive suboptimal treatment 

if they want the opportunity to conceive after they have completed treatment. This is 

because they are aware that certain chemotherapy agents will reduce their ovarian 

function and if they receive hormone therapy for many years then their ovarian reserve 

will be further reduced and they will loose the opportunity to become pregnant. Even if 

these women do become pregnant they worry about the effects that their breast cancer 

and treatment may have on their child/ren. 

While there are short-term studies to reassure both women diagnosed with breast cancer 

who have a concurrent or subsequent pregnancy, there are no long-term population-

based studies on the effects of breast cancer and its treatment on the future children and 

such work would be beneficial to reassure women diagnosed with breast cancer.  
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Recommendation 3 Longitudinal studies are needed to identify any potential 

short or long-term health effects on the offspring of women who are pregnant 

at diagnosis or conceive after breast cancer treatment.  

Pathological characteristics of GBC The pathological characteristics of GBC did not 

appear to affect survival for women diagnosed with GBC when they were compared 

with the pathological characteristics and survival of an age matched group of women 

diagnosed with breast cancer. Extensive insitu carcinoma, mitotic rate, number of 

tubules and lymph node status, however, were pathological features that were different 

between GBC and non-GBC cases but did not affect survival. The pathological features 

that affected survival for both groups of women were, as expected, tumour size and 

lymph node status. Increased lymphocytosis was also identified as a predictor of worse 

survival for all women and this has not been reported before.  Interestingly, in the age 

and staged matched case control study (Chapter 3) lymph node negativity did not 

purvey a survival advantage for women diagnosed with GBC as it did for the non-GBC 

controls. This suggests that the GBC may metastasise in another way. It is also 

unknown how many of the non-GBC cases from the age and staged matched case 

control study (Chapter 3) or the age matched pathology case control study (Chapter 6) 

had been pregnant in the years prior to their breast cancer diagnosis which could bias 

the results.  Further investigation of how a concurrent or recent pregnancy could affect a 

woman’s immune response to cancer is, therefore, needed.   

Recommendation 4 Detailed cohort studies of young women diagnosed with 

breast cancer are needed to investigate how pregnancy is related to breast 

carcinoma biology and host response to the disease.  These studies should 

review immunological markers and use modern techniques which may include 

for example immunohistochemistry, gene expression profiling and 

proteonomics. 
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Cumulative effect of pregnancy on breast cancer Women who are diagnosed with 

GBC post partum are 48% more likely to die than other young women diagnosed with 

breast cancer, where as women who are pregnant at diagnosis have only a 3% increased 

risk. It maybe, therefore, the time a woman is pregnant and/or breast feeding which 

affects the tumour prognosis. For many women diagnosed with GBC this was not their 

first pregnancy and recent pregnancy (up to six years) is known to increase the risk of 

developing breast cancer. These factors suggest that the cumulative effect of pregnancy 

and/or breast feeding plays a role in breast cancer prognosis and this need further 

investigation. The relationship between tumour biology and accumulated pregnancy 

time also warrants evaluation.  

Recommendation 5 To better understand the cumulative effects of pregnancy 

and lactation on gestational breast cancer outcome future studies need to 

examine the length of time a woman is pregnant and lactating immediately 

prior to her diagnosis; and if this is related to tumour characteristics. 

Motherhood Many of the decisions that a premenopausal woman diagnosed with breast 

cancer makes about her cancer treatment will be related to how highly she prioritises 

motherhood. If a woman sees her family as complete she may select treatment options 

that give her the best chance of survival so that she can see her children grow up. For 

women who are pregnant when they are diagnosed with breast cancer they may choose 

to protect their unborn child, and for some women this will mean delaying adjuvant 

treatments until after their child has been safely delivered. Women who do not see their 

family as complete are likely to opt for treatment options which can protect fertility and 

allow the opportunity to conceive after cancer treatment. 

The decisions that a woman makes about her breast cancer treatment will at times seem 

irrational to treating clinicians as they attempt to prolong the woman’s life above all 

else. It is important, therefore, that health professionals respect that for some women 
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(and their family) having the opportunity to conceive is as important as how long they 

survive. Whatever choice a woman makes it is important that health professionals 

support the woman and her family in their decisions even if they don’t agree with them.  

Recommendation 6 Issues surrounding breast cancer treatments, outcomes, 

contraception and fertility should be openly discussed at the time of breast 

cancer treatment so that informed choices can be made and unbiased 

counselling can be given to support women in their choices. 

Information needs Young women diagnosed with breast cancer need to be given 

information not just about their breast cancer and how best to treat it but also about the 

impact the cancer and treatment may have on their lives so that they can make informed 

choices. Advice should be provided on contraception and fertility to reduce the chance 

of future distress to women who are unaware of the consequences of breast cancer and 

its treatment.  

Pregnancy and contraception should be discussed at the time of diagnosis as a 

pregnancy conceived just before breast cancer diagnosis or during treatment can cause 

great distress. Difficult decisions may need to be made depending on the circumstances. 

Some women will not be using contraception as they have been attempting to become 

pregnant when they are diagnosed and so a pregnancy test should be undertaken before 

any adjuvant therapy is commenced. Many women do not realise that they can become 

pregnant whilst undergoing chemo- and hormone therapies and any adjuvant therapy is 

teratogenic if used in the first trimester of pregnancy. Mechanical contraceptive 

methods will need to be used as the effects of hormonal contraceptives after a diagnosis 

of breast cancer are not fully understood. It is also important that a woman is kept aware 

of her fertility status after treatment even if she does not want to conceive as anecdotally 

from this study many women undergo permanent sterilisation within a year of breast 

cancer diagnosis even after chemotherapy induced menopause.   
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Recommendation 7 There is a need to better determine the fertility rate of 

women after they have been diagnosed with breast cancer. A study should be 

undertaken to determine the number of young women diagnosed with breast 

cancer who have a mechanical sterilization before or in the first twelve months 

following their diagnosis. 

 

Fertility advice and counselling Fertility advice and counselling prior to the 

commencement of systemic treatment is very important for women who want the 

opportunity to conceive after they complete breast cancer treatment as the inability to 

conceive can cause great distress. Women must be made aware that adjuvant 

chemotherapy regimens used for breast cancer treatment may induce early menopause 

and at the very least reduce ovarian reserve, and that the recommended delay of two 

years, prior to trying to conceive, can lead to a further decline in already poor ovarian 

function and make pregnancy improbable, particularly for women diagnosed in their 

late 30s and 40s. The results from this project suggest that women diagnosed with breast 

cancer who have a good prognosis need not necessarily wait two years to become 

pregnant. Women who receive Tamoxifen could cease treatment early after appropriate 

counselling should they choose with only a potentially small survival disadvantage.   A 

prospective study should be undertaken to demonstrate that this result is truly 

significant as it has the potential to alter the clinical management of breast cancer. The 

study needs to include data on a woman’s previous pregnancies and the time since her 

last pregnancy to identify any increased risks associated with recent pregnancy, so that 

women can be given the best advice possible on which to base their treatment and 

fertility decisions.  
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Recommendation 8 Two studies should be undertaken:  

1. To determine the number of young women diagnosed with breast cancer 

referred for specialist fertility consultation prior to the commencement of 

adjuvant systemic therapy and assess the reasons for non-referral. 

2. To determine the number of young women diagnosed with breast cancer 

who undergo fertility treatment and to assess the nature and outcome of these 

treatments. 

The results should be used in conjunction with the views of young women 

diagnosed with breast cancer to develop best practice guidelines for a Rapid 

Access Fertility Service and assess what is necessary to provide the 

appropriate fertility advice for these women.   

Support needs All women diagnosed with breast cancer need support of one kind or 

another. Premenopausal women are known to have additional psycho-social issues for 

which they will need extra forms of support. Young women diagnosed with breast 

cancer identified in this study identified a number of types of support that could be 

beneficial to women newly diagnosed with GBC or those who would like the 

opportunity to conceive after treatment. 

Support from health professionals was important what ever choices they made, and the 

most important person involved in this regard was the breast cancer nurse counsellor 

who was the most able to link them to other support services they may need. 

Family was a very important source of emotional and practical support to help women 

get through the treatment phase. For women diagnosed with GBC this support was vital 

as the levels of need were greater as they dealt with adjuvant therapies, a household and 

a new baby needing to be bottle fed. When family support was unavailable women 

relied heavily on their partners as there appeared to be a lack of practical support 
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services available for young mothers in these circumstances. For some families this led 

to financial stress, particularly when the partner was self-employed and financial and 

practical support was often unavailable from government sources. The effects of this 

pressure on the partner are unknown and warrant further research. 

Recommendation 9 Practical support services should be developed to assist 

young families who undergo difficulties whilst a parent is undergoing 

treatment for cancer. 

 

Recommendation 10 A psychosocial study should be undertaken to better 

understand the psychosocial needs of the partners of young women diagnosed 

with breast cancer 

Networking systems Women also wanted to talk to others who been through a similar 

experience and survived a considerable amount of time after being diagnosed with 

breast cancer. The main reasons for this were to aid them in their decision making 

process and to give them hope that they would get through the treatment and live to see 

their children grow up.  It was and continues to be difficult to identify suitable women 

who are willing to offer peer support to young women newly diagnosed with breast 

cancer. This is for two reasons. One, there are only a small number of women who go 

through this experience; and two, many of those women who are long-term survivors 

choose to move on and do not want to be reminded of when they were sick.  

Support groups did not seem to be the answer for many young women. This was mainly 

because groups were generally older women and were more interested in playing a 

‘grandparenting’ role than a support role to the woman. Young women appeared to 

prefer one to one telephone conversations or internet sites/chat rooms which could be 

more easily fitted around the needs of their family.  
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Recommendation 11 A network support system should be developed for 

young women who are diagnosed with breast cancer where they can: 

1 Access information relating to breast cancer including fertility, contraceptive 

and pregnancy advice which is relevant to their needs and the services 

available to them. 

2. Link with women who have had similar experiences locally, nationally 

and/or internationally. 

The issues of breast cancer and pregnancy are complex at both a physical and 

psychological level. Much more research is needed to understand the mechanisms of 

how pregnancy affects breast cancer and its spread. Women who are pregnant when 

diagnosed with breast cancer or who consider pregnancy after their diagnosis need 

unbiased support from those around them. Survival is important but other survivorship 

issues may be just as important.   
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