
MAMMOGRAPHY – a guide to understanding and making an informed decision



MAMMOGRAPHY CAN HELP DETECT BREAST TUMOURS AT AN EARLY STAGE
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Dear Reader, 

This booklet provides useful information on mammography (X-ray examination of 
the breasts) and has been compiled by health professionals working together with 
women who have approached the subject of breast tumours1 for various reasons. 

The aim of this booklet was to put key scientific information together with 
the questions most frequently asked by women. It provides an overview of 
mammography in order to help each woman understand and assess her own 
personal situation and be in a better position to decide, perhaps together with 
her physician, whether or not she should have a mammography; and if so, when.

Mammography can help detect breast tumours early, allowing for early treatment. 
Early treatment can result in reduced mortality due to late diagnosis. 

However, there is great controversy in medical circles over whether or not 
mammography actually reduces breast cancer mortality. Numerous scientific 
studies have been conducted on large groups of women to determine whether 
routine mammography screening might have any adverse effects and if so, 
which. 

National and regional scientific studies conducted around the world on 
mammography screening programmes reach diverging conclusions. Many 
scientists consider mammography screening a useful tool, and various 
national health agencies recommend introducing it, but some researchers 

1. In this booklet, the term “breast tumour” is used to indicate a malignant tumour.



4

believe that the benefits do not warrant the high costs. 

However, a woman’s decision to have mammography will ultimately be based not 
only on objective information obtainable from booklets, television, newspapers, 
her family doctor or her gynaecologist but also on her own personal perception 
and assessment. 

In the next few pages you will be given scientific information on mammography 
performed as a means of early diagnosis and as screening; current doubts will 
also be exposed. 
We have also gathered personal statements from women who explain why they 
decided for or against mammography. Some describe the problems that they 
encountered after having mammography, while others express the relief that 
they felt after a mammogram cleared them of the suspicion of a breast tumour.

This booklet aims to provide useful information about early diagnosis and help 
you decide whether or not to have a mammography. 

It does not provide any information on treatment in the event that a breast tumour 
is diagnosed. 
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A mammogram is an X-ray examination of the breast. 

Each breast is placed between two plates for examination 
from two different angles: one from above and one from 
the centre outwards. The flatter the breast during the 
examination, the lower the dose of radiation needed and 
the more accurate the mammogram. As a result of advances 
in technology, compression of the breasts lasts only a few 
seconds, and the radiation dose is considerably lower than 
it used to be. 

Some women who have a mammogram describe it as 
unpleasant or painful, while others say it was easy and 
straightforward. 

Mammography is highly recommended to be performed in 
specialised centres to ensure top-quality results.
The quality criteria for mammography are presented on page 
20. 

Here is a short glossary of the technical terms used. 

WHAT IS A MAMMOGRAM AND 
HOW DOES MAMMOGRAPHY WORK? 



GLOSSARY OF TECHNICAL TERMS 

Mammography 

X-ray examination of the breasts. 

Diagnostic mammography 

Mammography performed in order to assess any changes 
detected during palpation of the breasts by the physician or 
self-examination by the patient. 

Mammography performed for early 
diagnosis 

Mammography performed without any changes having 
been detected during palpation in order to pick up a breast 
tumour before it is detectable by palpation. 

Screening 

The examination of large sections of the population aimed 
at detecting diseases at an early stage. 

Mammography screening programme 

Screening for breast tumours in healthy women, with no 
ailments or abnormalities in the breasts, for early detection 
of tumours. 
In countries that conduct mammography screening 
programmes, women aged between 50 and 69 are invited 
to have a mammogram every two years. 
In Switzerland, some cantons - particularly in the French-
speaking part of the country - have already introduced 
screening programmes. 

6
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WHERE ARE MAMMOGRAMS 
PERFORMED?

Mammography requires maximum accuracy in terms of 
X-ray image and interpretation by a radiologist. Therefore, it 
is advisable that the procedure be performed in a diagnostic 
centre that is able to guarantee a high-quality service in 
accordance with European standards (see page 20). 
This minimizes the chance of any diagnostic errors such as 
false diagnosis of a breast tumour or an existing tumour 
going undetected. 

MAMMOGRAPHY IS PERFORMED 
FOR VARIOUS REASONS

Diagnostic mammography

If, on palpation of the breast, you or your physician discovers a 
lump or hardening of tissue or any other abnormal symptoms, 
a mammogram is performed to take a closer look. This type 
of mammogram is referred to as a diagnostic mammogram.  

Mammography for early diagnosis 

Your physician may recommend that you have a “preventive” 
mammography even though no lumps or other abnormal 
symptoms have been detected on palpation. 
Alternatively, you may wish to have your breasts checked if your 
mother or a friend of yours has had a breast tumour. In this case, 
the term used is mammography for early diagnosis. 
Here, mammography is performed to detect or rule out any 
small tumours that have not yet manifested clinically. If a small 
tumour is detected at this point, then the patient will receive 
an early diagnosis. 

Women aged between 50 and 69 are advised to have a 
mammogram every two years as breast tumours are more 
common among women in this age group, and mammography 
is more effective. However, there is general agreement that 
routine mammography is also useful beyond the age of 69 for 
early diagnosis. 
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OTHER DIAGNOSTIC METHODS

Self-examination 

Women are advised to self-examine their breasts on a regular 
basis. 
Self-palpation should be performed during the first ten days 
of the menstrual cycle for pre-menopausal women and at a 
monthly interval for post-menopausal women. This form of 
examination is highly recommended as it helps you get to 
know your body, enabling you to detect any changes. 

Clinical palpation 

Manual examination of your breasts and armpits is carried 
out routinely by your physician during your visit. 

Although they are both very important, self-palpation and 
clinical palpation are no substitute for mammography as tools 
of early diagnosis. Mammograms aim to detect tumours that 
are not yet palpable. 

Ultrasound scan 

In contrast to mammography, which uses X-rays, ultrasound 
scans use sound waves. 

If a woman or her physician feels a lump or another change in 
the breast, an ultrasound scan can help clarify the diagnosis. 
Cysts (benign lumps filled with liquid), for example, are easier 
to detect on an ultrasound scan than on a mammogram. 

Moreover, ultrasound scans are recommended for young 
women or women undergoing hormone treatment as 
their denser breast tissue is more difficult to examine with 
mammography. 
However, ultrasound scans do not pick up any microscopic 
calcifications (small deposits of calcium salts in the organic 
tissue) and are not very reliable in women with large breasts. 

Therefore, the ultrasound scan is to be considered as a 
complementary examination tool and does not replace 
mammography for early diagnosis of breast tumours. 
Ultrasound scans must be interpreted by a radiologist 
with experience in the study of breast pathologies or by a 
gynaecologist with specialist training. 
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Magnetic resonance imaging (MRI)

Magnetic resonance imaging is not a routine examination 
tool but is complementary to mammography. It is particularly 
useful for women with dense breast tissue and for women 
with a family history of breast tumours.

Unlike mammography, which uses radiation, MRI uses a 
magnetic field and a special contrast agent administered 
intravenously before the scan. 

This type of examination identifies tiny lesions but is not 
always able to determine whether these are benign or 
malignant. A radiologist specialised in breast pathologies 
should decide whether or not an MRI scan is needed. 
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BEFORE HAVING A MAMMOGRAM 

Women have “good” reasons to have a mammogram 
for early diagnosis but also “good” reasons not to.  

« Last week I was advised to have a mammogram for early diagnosis, 
but I don’t know whether or not I should. I am in two minds about it ». 
– Jane, 60 –

« I want to reduce the risk of developing a breast tumour ». 
– Margaret, 62 – 

« If I had a breast tumour, I would want it to be diagnosed as early 
on as possible so that it could be treated promptly ». 
– Gloria, 53 –

« I am very scared of breast tumours. For this reason, I have been 
undergoing routine mammography for several years now. My gynaecologist 
recommends I do so and it gives me peace of mind ». 
– Isabel, 65 – 

« I am scared of the effects of the radiation used in mammography ». 
– Helen, 60 –
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« I want to take good care of myself, and so I have a mammography on a regular basis. 
I also do it out of a sense of responsibility towards my family ». 
– Elisabeth, 58 – 

« I recently saw a programme on TV that reported controversy over mammography 
being an effective prevention tool. Now I am no longer sure whether or not mammography 
actually saves lives ». 
– Mary, 50 – 

These personal statements show that all women feel differently about 
mammography and the diagnosis of breast tumours. Their reasons, expectations 
and doubts can cause anxiety and fear. A woman’s decision as to whether to have 
a mammography or not is very much dependent on her personal experience, her 
own perception of the risk, and the information at her disposal, which may not 
always be up to date with the latest scientific knowledge. 

It is not always easy to deal with scientific information when we have to make a 
decision on whether or not to have diagnostic examinations and/or treatment. 

Our actions usually depend on the advice we receive from our physician and our 
desire to do everything possible to prevent the disease or to cure it. 
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FREQUENTLY ASKED QUESTIONS 

There is currently no evidence to suggest a lower mortality 
rate among women aged between 40 and 49 who have 
regular mammography. 

In women under 50 the breast tissue is usually denser, 
making it harder for a mammogram to detect tumours. As a 
result, this type of examination often fails to detect tumours. 
Also, women can be required to have further tests, which 
often turn out to be false alarms. 

Women are advised to perform self-examination on a regular 
basis (see “self-examination” on page 8). If you are unsure, 
seek advice from your family doctor or gynaecologist. 

The risks associated with the absorption of X-rays during a 
mammogram are extremely low and decrease as women 
grow older. 

Mammography performed for early diagnosis should be 
carried out in women from 50 years on and only in centres 
that have strict quality control (see page 20). 

In very young women (below 30) the breast tissue is more 
sensitive to radiation. Mammography carried out in this 
age bracket carries slightly higher risks with regard to the 
development of a breast tumour. For this reason, a decision to 
have this sort of examination should be carefully considered. 

I am 42: 
Is mammography for early diagnosis 
recommended for a woman my age? 

What radiation levels 
am I exposed to 
when I have a mammogram? 
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Yes, but the 20-30% reduction in mortality should be 
clarified. Without mammography screening, six out of 
1000 women die from breast cancer within ten years. With 
mammography screening, over the same period of time, 
only four out of 1000 die. That is four women instead of 
six. From a numerical point of view, that represents a 30% 
reduction in mortality (see also the chart on page 18). 

Even if early diagnosis cannot always lengthen lives, it can 
allow less-invasive and less-disfiguring surgical treatment, 
thus offering a better quality of life. 

I read that 20-30% fewer women 
would die from breast cancer if women 
underwent regular mammography. 
Is that true? 

No, early diagnosis does not prevent tumours from forming. 
Early diagnosis enables the detection of the tumour at the 
earliest possible stage of development so that therapy can 
be started without delay. 
However, in some cases, all that early diagnosis does is to 
convey bad news earlier rather than later, unable to offer a 
clear advantage in terms of mortality. 

It is currently impossible to know which women could 
benefit from early diagnosis and which would find it merely 
an anticipation of their diagnosis. 

Does early diagnosis help prevent 
the occurrence of breast tumours?
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We always hear that “the earlier a breast tumour is detected, 
the better”. 

However, early diagnosis is not without risks, although 
many agree that it enables small tumours to be picked up. 
In most cases these can be treated with less-invasive and 
less-disfiguring surgical treatment than if discovered later. 

Mammography can also cause over-diagnosis and 
treatment. Some tumours grow very slowly and may never 
cause a patient any problems during her lifetime, even if 
she decides not to have an early diagnosis mammography.

Some pre-tumour changes (so-called in-situ tumours) can 
also be a cause of over-diagnosis. These usually appear as 
small calcium deposits referred to as “microcalcifications” 
(visible only on a mammogram) and might develop into 
malignant tumours. 

Since doctors are not able to predict the clinical development 
of every individual case, they are not able to abstain from 
treatment and therefore over-diagnosis could result in 
unnecessary treatment. Early treatment may not necessarily 
improve the final outcome but can anticipate treatment and 
concern. 

Improvements in diagnostic examinations, in the future, 
could enable doctors to recognise harmless changes to the 
breast that do not require treatment.

The number of over-diagnosis is estimated between 2-10 
cases out of 1000 women between the ages of 50 and 60 
who have had mammograms for 10 years (see table on page 
18)

Are there any risks associated 
with early diagnosis? 
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Are there any further risks 
associated with early diagnosis? 

Risks include false suspicions of a breast tumour, which later 
turn out to be unfounded. In terms of figures, over a period 
of ten years, around 240 women out of 1000 must have 
further examinations because of a suspected tumour which 
later proves to be a “false positive” or a “false alarm”. 

Mammograms have their limits, too. If abnormalities are 
detected, further tests are needed. Most abnormalities are 
not due to the presence of a breast tumour but are in fact 
“false positives” or “false alarms”. These can cause anxiety 
in women who are required to repeat the examination or 
have further examinations. 

How often do false alarms occur? 

The number of false alarms is higher among younger women 
and tends to decrease with age. 

Studies reveal that over a period of ten years (in cases where 
examinations are carried out every two years), almost one in 
four women (24%) receives at least one diagnosis that turns 
out to be a false alarm. 

Around 60 in 1000 women also have to have a biopsy 
(removal of tissue for diagnostic purposes) to clarify the 
findings of a mammogram. 

If all mammograms were performed in accredited specialised 
centres, the percentage of false alarms would be considerably 
lower. 
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Can a mammogram appear normal even if 
there is a tumour? (“false negatives”) 

What can happen between 
one mammogram and the next? 

Studies reveal that breast tumours can be undetected by 
mammography. In such cases, the result is referred to as a 
“false negative result”. This occurs in 5 out of 1000 women 
who have mammography every two years for a period of ten 
years. 

This phenomenon has various explanations. Most commonly 
it is due to: 

• Individual characteristics of the breast and tumour. The 
tissue can be so dense (sometimes as a result of hormone 
therapy during and after the menopause) and impermeable 
to X-rays that a tumour is difficult to detect on the X-ray 
image.

• The quality of the X-ray machine and the radiologist’s 
experience (see page 20). High quality equipment and 
experienced radiologists allow “false negatives” to be 
minimised. 

Fast-growing tumours can form in between mammograms 
(carried out every two years). Any tumours that form during 
this time are referred to as interval carcinomas. 
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What are the implications for women 
with close family members 
who have or have had a breast tumour? 

Breast tumours are a rather frequent disease. 

A minority of women will have witnessed various cases of 
breast tumour among family members. In such cases, specific 
medical and radiological tests must be carried out more 
frequently than those recommended to women in general. 

A specialist will be able to ascertain whether or not you are 
likely to have a predisposition.
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The benefit in terms of reducing the 
mortality rate among 1000 women 
aged between 50 and 60 who have 
mammography screening is 2 fewer 
deaths over 10 years. 

WEIGHING UP THE BENEFITS 
AND RISKS OF UNDERGOING MAMMOGRAPHY1

1. BARRAT A. Howard K, Irwing L, et al. 
Model of outcomes of screening mammo-
graphy: information to support informed 
choices. BMJ 2005; 330: 936-938. 
2. Welch H.G. Overdiagnosis and mammo-
graphy screening. BMJ 2009; 339:b1425

Benefits and risks of having  
mammography for early diagnosis 
among 1000 women aged 
between 50 and 60 who have  
mammography every two years 
over a period of ten years

Out of 1000 
women who 
do not have 

mammography

Out of 1000 
women who 

have 
mammography*

Deaths due to a breast tumour 

Deaths due to other causes 

Survival 

Women diagnosed with a breast tumour

Women with at least one mammographic
report indicating a suspected tumour 
(false alarm) 

Women with one mammographic report 
that turns out to be a “false negative” 

Women requiring a biopsy to clarify what 
turns out to be a “false alarm“

Women with over-diagnosis

6

25

969

20

4

25

971

33

242

5

64

2-102

*Every woman in the group “who has mammography” has a total of 
five mammography scans over a period of ten years. 
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FREQUENCY OF BREAST TUMOURS 

Breast tumours are a relatively frequent disease; one out of 
nine women is diagnosed with a breast tumour at some point 
in their life. 

Among women below the age of 40, only one out of 250 is 
affected by a breast tumour.
In women aged between 50 and 60 years, the figure is one 
woman out of 33. 

Fewer women have died from breast tumours in Europe since 
the mid ‘90s, and this trend applies to all age groups. 

This reduction is due partly to better diagnosis and partly to 
more effective treatment. 

Breast tumours are a far less common cause of death than 
one might think. 
In the general population, only 3% of women die from 
this sort of tumour. The mortality of the remaining 97% of 
women is due to other causes, the most common is linked 
to cardio-circulatory diseases. 

GREATER FREQUENCY OF BREAST 
TUMOURS AMONG WOMEN WHO HAVE 
UNDERGONE HORMONE THERAPY 

Women who have undergone a long period of combined 
hormone replacement therapy during the menopause 
(oestrogens and progestogens) face a greater risk of 
developing a breast tumour. 

Early diagnosis via mammography can be more difficult, too, 
as the combined hormonal therapy causes the breast tissue 
to become denser, making a radiographic assessment more 
difficult. 

Women are therefore advised to take hormones after the 
menopause for the shortest period possible and only if there 
are real symptoms that need treating which do not respond 
to other treatment. 
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1. A centre for diagnosis must perform at least 1000
mammograms a year and have at least one radiologist 
who meets the criterion mentioned in point 2. 

2.  Every radiologist working at a centre for diagnosis must 
read at least 500 mammograms a year on a regular 
basis. A radiologist working at a specialist breast unit 
must read at least 1000 scans a year.

3. The radiology technician must have had specialist 
training and must perform mammograms on a regular 
basis.

4. The mammography machine must undergo periodic
quality control. 

5. The results of the mammogram must be 
communicated within a week. 

6. An interdisciplinary team of doctors must conduct 
further tests in suspected cases. 

WHAT ARE THE QUALITY CRITERIA THAT MUST BE MET BY CENTRES 
SPECIALISED IN THE DIAGNOSIS OF BREAST TUMOURS? 

In regions that practise mammography screening 
programmes, mammograms are read twice, i.e. the 
same mammogram is read by two different radiologists 
acting independently. In the United States, the number of 
mammograms that give false positive results is twice as high 
as in the UK. This difference is mainly due to the fact that 
in England, unlike in the United States, mammograms must 
be read twice. 

EUSOMA. The Requirements of a Specialist Breast Unit. www.eusoma.org 
EUREF. Certification Protocol (European Reference Organisation for 
Quality Assured Breast Cancer Screening and Diagnostic Services).
www.euref.org 

Smith-Bindmann R. et al. Comparison of Screening Mammography in 
the United States and the United Kingdom. JAMA. 2003; 290:2129-
2137.
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Insurance companies (health insurance funds) are obliged 
by law1 to refund the costs of mammograms subject to 
the following conditions: 

Diagnostic mammogram 

Mammograms performed on the basis of a clinical suspicion 
are refunded throughout Switzerland. 

Mammogram performed for early diagnosis 

• Mammography for early diagnosis is refunded by insurance 
companies if carred out every two years on women over 
50 as part of a breast tumour screening programme 
recognized by the cantonal authorities in accordance 
with the decree of 23 June 19992. 
The service is fully reimbursed (no insurance deductible to 
be paid). 

• Women at greater risk of developing a breast tumour 
because of a proven family predisposition. 

REIMBURSEMENT 
BY HEALTH INSURANCE FUNDS 

Does my health insurance fund reimburse 
mammograms in Ticino? 

As throughout Switzerland, diagnostic mammograms 
performed on the basis of a clinical suspicion and 
mammograms performed for early diagnosis on women 
at greater risk of developing a breast tumour are refunded 
in Ticino. 
In Ticino there is currently no mammography screening 
programme recognized by the cantonal authorities. 
Consequently, mammograms performed for early diagnosis 
are not refunded by health insurance funds. 

1. Art. 12e), letter c) of the federal decree on mandatory health 
insurance benefits. Amendment dated 21 November 2007. 

2. Organisations that conduct an early diagnosis programme in 
accordance with the decree are recognized by the canton or by several 
cantons together. In particular, they are required to prove that they 
have the necessary tools to carry out their work. In Switzerland some 
cantons, particularly in the French-speaking region of the country, 
already conduct such programmes. 
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Conclusions 

It is ultimately up to each individual woman to decide whether or not to have a 
mammogram for early diagnosis of a breast tumour. This should be based on her 
own personal experience and after weighing up the benefits, doubts and risks 
associated with the examination. 

We hope that the information in this booklet will help you make a well-informed 
decision together with your family doctor or gynaecologist. 
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Centro di Senologia 
Clinica Sant’Anna 
(specialist breast unit)
The centre can be reached by 
telephone Mondays to Fridays between 
8 a.m. and 5 p.m. 

Tel.: 091 985 13 55 
Email: info.senologia@arsmedica.ch 
Website: www.arsmedica.ch 

Europa Donna
European advocacy movement for the 
fight against breast cancer
Regional group for the Italian-speaking 
region of Switzerland 
6518 Gorduno 

Email: svizzeraitaliana@europadonna.ch 
Website: www.europadonna.ch 

FURTHER INFORMATION 
AND CONTACTS 

Centro di Senologia della Svizze-
ra italiana (specialist breast unit)
(Ente Ospedaliero Cantonale)
The centre can be reached by telephone 
Mondays to Fridays between 8.30 a.m. 
and 5 p.m. 

Tel.: 091 811 65 00 
Email: senologia@eoc.ch 
Website: www.eoc.ch 

The EUSOMA1 - accredited centre has 
two premises: 
• Lugano Regional Hospital 
“Sede Civico” for the Sottoceneri Region

• Regional Hospital of Bellinzona 
and Valleys “Sede San Giovanni” 
for the Sopraceneri 
Region 

1. EUSOMA 
European Society of Breast Cancer Specialists

Lega Ticinese contro il Cancro 
(Ticino Cancer League)
Piazza Nosetto 3 
6501 Bellinzona 

Tel.: 091 820 64 20 
Email: info@legacancro-ti.ch 
www.legacancro-ti.ch
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s

My family doctor 

Name and surname

Address of surgery 

Telephone 

Appointments 

My gynaecologist 

Name and surname

Address of surgery 

Telephone 

Appointments 

s

24



SPONSORED BY

SUPPORTED BY

Società Radiologia Medica
Svizzera italiana

Società
Ticinese
di Medicina
Generale

Istituto cantonale
patologia,
registro tumori

Associazione
ginecologi
Canton Ticino

©
D
epartm

ent
of

H
ealth

and
SocialW

elfare,
C
anton

of
Ticino,

Public
H
ealth

Service
(Sezione

sanitaria),
Bellinzona,

2008
Text

edited
by

the
Public

H
ealth

Service
(Sezione

sanitaria)
and

Europa
D
onna

Photographs
by:

A
lfonso

Zirpoli
G
raphics

by:
Isabella

Steiger
Felder

and
Beatrice

LanciniBalbi,
Lugano

Text
revision

and
translation

organised
by

the
Public

H
ealth

Service
(Sezione

sanitaria)
and

Europa
D
onna,

2009




