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How to find breast 
cancer when it is 
still small

Laszlo Tabar, M.D., 
F. A. C.R.(Hon)

30-year experience with mammographic screening:
what have we learned?

Paradigm shift
Traditional emphasis

• Application of 
various therapeutic 
methods to 
advanced disease

New emphasis

Arrests disease
progression to
advanced stage
through early
detection

Breast cancer is a progressive disease

Preclinical, detectable phase

Sojourn time

Mammographically 
detectable

Clinically detectable

Preclinical detectable phase

Sojourn time

A new paradigm

A window of opportunity during 
the preclinical detectable phase

The tumor has not yet spread 
viable metastases, therefore 
curable by local treatment alone
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Conclusion

The decisive factor is whether the treatment is given 
early or late in the natural history of the disease

rather than which treatment choice is offered to breast
cancer patients.

What to look for?

Mammographic appearance of histologically 
malignant lesions (2,278). Women of all ages.

Stellate and circular,without
calcification (1583/2278)

Calcifications only (322/2278)

Stellate and circular,with
calcification (230/2278)

Unknown or none (143/2278)

10.0%

Stellate and 
circular with 
calcifications

Calcifications
only

14.0%

Stellate and circular
without calcifications

70%

Other 
or none

6%

12-year total

Stellate shaped malignant
tumor (1001/1583)

Circular/Oval malignant
tumor (582/1583)

Ratio of stellate / circular malignant tumors
without associated calcifications

37.0%
63.0%

12-year total

Stellate (185/376)

Circular (82/376)

Powdery calcif. +/- tumor mass
(24/376)

Casting type calcif. +/- tumor
mass (40/376) 

Crushed stone-like calcif.+/- tumor
mass (41/376)

Other (4/376)

Frequency (%) of mammographic findings in women aged 
40-69 years with 1-9 mm invasive breast cancers (1977-2001).

49.2

21.8

6.4

10.6

10.9 1.1 Stellate tumors
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Outcome of patients with 1-9 mm tumors

• The disease tend to be 
localized to the breast 

• The outcome is very good

Circular/oval tumors

Aim of perception: Asymmetric densities Aim of perception: Asymmetric densities 

• Circular / oval

• Stellate

• Nonspecific asymmetric 
densities with or without  
architectural distortion

Aim of perceptionAim of perception

Microcalcifications with 
or without tumor mass

Mammographic screening aims to 
detect the invasive cancers while

• Node negative

• They are small
(<10 mm, <15 mm)

.0

.2

.4

.6

.8

1.0

0 5 10 15 20+

DCIS (6 / 169)
1 - 9 mm (30 / 354)
10 - 14 mm (67 / 498)
15 - 19 mm (98 / 461)
20 - 29 mm (182 / 534)
30 - 49 mm (152 / 295)
50+ mm (116 / 152)

Years since operation. W-E Trial, Sweden

RR 1.58 (1.03 - 2.43)
RR 1.0
RR 0.41 (0.17 - 0.98)

RR 4.88 (3.32 – 7.18)

RR 8.92 (6.03 – 13.20)

RR 2.71 (1.80 - 4.09)

RR 19.00 (12.70 – 28.43)

Cumulative 20-yr survival of 2,468 women (age 40-74)
with CIS and invasive breast cancer by tumor size

Cumulative 20-yr survival of 2,468 women (age 40-74)
with CIS and invasive breast cancer by tumor size

The relative benefit of downwards stage shifting
• 95 % of the mortality benefit originates from

downwards stage shifting of invasive breast cancers.

5 %

DCIS

95 %

Eur J Cancer. 2003 Aug;39(12):1746-54
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Where to look?
Distribution of 1-14 mm breast cancers 

(# 981) according to location in the breast

78-80 %

19-20 %

1-2 %

Distribution of 1-14 mm breast cancers 
(# 981) according to location in the breast

Distribution of 1-14 mm breast cancers 
(# 981) according to location in the breast

• “Milky way”

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Locations with high frequency of 
abnormal lesions (“forbidden areas”):

� “Milky way”

� The medial half of the breast

Circular Stellate Nonspec asymm. density
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The medial half of 
the breast

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The medial half of the breast

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Locations with high frequency of 
abnormal lesions (“forbidden areas”):

� “Milky way”

� The medial half of the breast

� Retroglandular clear space (“no man’s land”)

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroglandular clear space 
(“no man’s land”)

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Locations with high frequency of 
abnormal lesions (“forbidden areas”):

• “Milky way”

• The medial half of the breast

• Retroglandular clear space (“no man’s land”)

• The retroareolar area

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroareolar area

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention
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The retroareolar area

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour change

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour change

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour 
retraction  (tent sign)

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour 
retraction (tent sign)

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Architectural 
distortion
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Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Architectural 
distortion

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Architectural 
distortion

VIEWING TECHNIQUE

Side by side, step by step viewing
Perception can be enhanced by:

Side by side, step by step viewing
Perception can be enhanced by:

� Elimination of 
extraneous light

Side by side, step by step viewing
Perception can be enhanced by:

Side by side, step by step viewing
Perception can be enhanced by:

� Decreasing 
peripheral 
distractions

Side by side, step by step viewing
Perception can be enhanced by:

Side by side, step by step viewing
Perception can be enhanced by:

� Magnification 
of image detail



8/3/2013

8

Side by side, step by step viewing
Practical notes

Side by side, step by step viewing
Practical notes

Comparison with previous examinations

Current exam.Previous exam.Next to last exam.

Side by side, step by step viewing
Practical notes

Side by side, step by step viewing
Practical notes

After finding one lesion, do not stop looking!

Side by side, step by step viewing
Practical notes

Side by side, step by step viewing
Practical notes

Good mammography technique:

� Proper positioning

� Adequate compression

� High contrast

� High resolution

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

� “Milky way”
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A few years later

Four consecutive screening examinations 
of this 58 year old asymptomatic woman

Lt MLORt MLO

1st examination (2004)

Lt MLORt MLO

2nd examination (2006)

Lt MLORt MLO

3rd examination 2007
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Lt MLORt MLO

3rd examination (2007)

Lt MLORt MLO

4th examination (2008)

Lt MLORt MLO 1st examination (2004)

Masking techniqu
no abnormality is 

Lt MLORt MLO
2nd examination (2006)

Masking techniqu
A subtle density is
but it is not suffici
developed to perc

Lt MLORt MLO 3rd examination 2007 Lt MLORt MLO

4th examination
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Lt MLORt MLO

1st examination (2004)

Lt MLORt MLO

2nd examination (2006)

Lt MLORt MLO

3rd examination 2007

Lt MLORt MLO

4th examination

Lt CCRt CC

1st examination (2004)

?

Lt CCRt CC

2nd examination (2007)

?
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Lt CCRt CC

3rd examination (2008)

?
14-gauge core biopsy:

<10 mm

Breast ultrasound

Lt MLO

Histology: Invasive ductal carcinoma

60 year old asymptomatic woman, screening
examination

From the Departments of Radiology 
and Clinical Pathology
Turku University Hospital, Finland   ©

Rt MLO Lt MLO Rt MLO Lt MLO
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Rt CC Lt CC Rt CC Lt CC

Rt MLO Lt MLO Rt CC Lt CC

Now 62 year old, called back from mammography 
screening for assessment of multiple asymmetric 
densities in the upper-outer quadrant of her 
right breast.

Two years later
Rt MLO Lt MLO

Two years later, Case 27
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Rt MLO

Previous  exam

Rt MLO

Two years later

Microfocus magnification

Rt CC Lt CC

Previous  exam

Rt CC Lt CC

Two years later

Rt CC

Two years later

Rt CC

Previous  exam

Rt CC

Microfocus magnification
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Breast ultrasound

Breast ultrasound

Rt CC

Preoperative localization Operative specimen radiograph

Specimen slice radiographs

Histologic-mammographic comparison
Histologic-mammographic comparison
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Histologic-mammographic comparison

Low power histology images

Mammographic-histologic 
correlation Histology

Three independent invasive breast cancer foci
measuring 15x9 mm, 6x7 mm and 8 mm are
associated with 11x7 mm in situ cancer. 
ER-ve, PR-ve, Her-2 pos, Prolif index 21%.
The foci are well and moderately differentiated.
pN 1/18

First examination Second examination
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Asymptomatic woman, screening examination.

Palpable tumor.
Specimen radiograph.

1
2

3

8

7

6

4

5

Detail, Rt MLO Detail, Lt MLO
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Detail, Rt CC Detail, Lt CC Detail, Lt MLO
Latero-medial horizontal

Detail, Lt MLO

Microfocus magnification

Detail, Lt CC

<10 mm invasive ductal carcinoma

66 year old asymptomatic woman, screening
examination
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Rt MLO Lt MLO

First examination

Rt MLO Lt MLO

Rt MLO Lt MLO

24 months later

Rt MLO Lt MLO

Rt MLO Rt CC
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69 year old woman, called back from 
mammography screening for assessment 
of the asymmetric density in her left breast.

From the Departments of Mammography 
and Clinical Pathology
Falun Central Hospital, Sweden               
©

Case courtesy: Nadja Lindhe, M.D.

Rt MLO Lt MLO

Previous   examination

Rt CC Lt CC

Previous  examination

Lt MLORt MLO

39 months later

Rt CC Lt CC

39 months later
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Lt MLO Lt LMHoriz. Lt MLO magnification

Breast ultrasound

Breast MRI

MRI exam courtesy: Mats Ingvarsson, M.D.

Breast MRI

14-gauge core biopsy:

Invasive lobular 
carcinoma

Lt MLO

Large section histology

Histology exam courtesy: Tibor Tot, M.D.
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Breast MRI Large section histology
Breast MRI

Pleomorphic invasive lobular carcinoma E-cadherin negative

Invasion of the prectoral muscle Invasion of the pectoral muscle

Perineural invasion

Histology

70x40 mm area with diffuse pleomorphic invasive
lobular carcinoma. The largest individual focus
measures 50x30 mm. There is associated LCIS.
Extensive muscle and perineural invasion.
No LVI demonstrated, pN 0/1
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57 year old asymptomatic woman, screening
examination

Rt MLO Lt MLO Rt CC Lt CC

59 year old at the next screening, still asymptomatic. 
She was called back for assessment of the 
asymmetric density in the upper-outer quadrant 
of her left breast.

Rt MLO Lt MLO

20 months laterMicrofocus magnification
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Lt MLO

20 months later

Lt MLO Lt CCLt CC

20 months later

Lt CC Hand-held ultrasound

Histology

10x7 mm moderately differentiated ductal and
lobular carcinoma
pN 0/6

Photo: Mats Ingvarsson

64 year old woman, called back from 
mammography screening for assessment 
of the tiny lesion in the upper-inner quadrant 
of her left breast.

From the Departments of Mammography 
and Clinical Pathology
Falun Central Hospital, Sweden               
©
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Lt MLO

Microfocus magnification

Microfocus magnification

Breast ultrasound

Microfocus magnification

Radiograph of the surgical specimen

Histology

7X6 mm solitary invasive ductal carcinoma.
pN 0/2
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Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Locations with high frequency of 
abnormal lesions (“forbidden areas”):

� “Milky way”

� The medial half of the breast

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The medial half of 
the breast

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The medial half of the breast

Perception case

Age: 55

Asymptomatic, screening case.

History: no family history of breast cancer.

Clinical breast examination: normal.

Rt MLO Lt MLO Rt CC Lt CC
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Rt MLO Lt MLO Lt MLO

Rt CC Lt CC Lt CC, microfocus magnification

Ultrasound image

Ultrasound-guided FNAB:
malignant cells.Histology

Specimen radiograph

Large section histology

Higher power histology images
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Moderately differentiated invasive ductal carcinoma

Estrogen receptor positive, Grade 2 invasive ductal carcinoma

DCIS component

Histology

Tumor-free margin: 14 mm

7x5 mm moderately differentiated
invasive ductal carcinoma.
Estrogen receptor positive. pNX

A mammographically occult,
10 mm Grade 2 CIS is associated
with the invasive tumor 

Petra, Jordan

Breast ultrasound, while inferior in revealing 
calcifications, excels in demonstrating 
invasive tumors regardless of the nature of 
the surrounding tissue, 

and has thus become an invaluable 
complementary imaging tool
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49 year old woman, called back from 
mammography screening for assessment 
of a stellate lesion in the medial portion
of the left breast.

From the Departments of Mammography 
and Clinical Pathology
Falun Central Hospital, Sweden               
©

Rt MLO Lt MLO

Rt CC Lt CC

Case courtesy: Nadja Lindhe, M.D. Microfocus magnification

Lt CC

Lt MLO Microfocus magnific

Confirmation of suspected focus # 1

3D automated ultrasound,
2 mm coronal section
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3D automated ultrasound,
2 mm coronal section

Confirmation of suspected focus # 2 Multislice

3D automated ultrasound,  2 mm coronal section series

Hand-held US: multiple foci

14-gauge core biopsy

Histology: Moderately differentiated 
invasive ductal carcinoma

Large section histology

Histology: Unifocal carcinoma

Rt MLO Rt CC

No mammographic abnormality is seen

Right breast, 3D automated ultrasound exam, reconstructed, coronal slices

Rt breast, lateral view, skin level 2 mm deep to the skin

Right breast, 3D automated ultrasound exam, reconstructed, coronal slices

Detected by 3D automated ultrasound exam, mammographically occult
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Right breast, 3D automated ultrasound exam, reconstructed, coronal slices

Detected by 3D automated ultrasound exam, mammographically occult
Multislice 01

Right breast, 3D automated ultrasound exam, reconstructed, coronal slices

Multislice 02

Right breast, 3D automated ultrasound exam, reconstructed, coronal slices

Right breast, confirmation of the tumor focus

3D automated ultrasound,
2 mm coronal section

Right breast, confirmation of suspicious lesion # 2

3D automated ultrasound,
2 mm coronal section

Multislice 02

Right breast, 3D automated ultrasound exam, reconstructed, coronal slices
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Hand-held ultrasound: two lesions?

MRI exam courtesy: Mats Ingvarsson, M.D.

Breast MRI

Bilateral unifocal breast cancersRt Lt

Rt Lt

Breast MRI Sagittal views

14-gauge core biopsy, right breast

Histology: 7 mm invasive ductal carcinoma

Rt MLO

Large section histology
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Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Locations with high frequency of 
abnormal lesions (“forbidden areas”):

� “Milky way”

� The medial half of the breast

� Retroglandular clear space (“no man’s land”)

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroglandular clear space 
(“no man’s land”)

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroglandular clear space 
(“no man’s land”)

Perception case

65-year old asymptomatic woman, called 
back from screening for assessment of the 
mammographic finding

Rt MLO Lt MLO

First screening exam

Rt CC Lt CC

First screening exam
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Rt MLO Lt MLO

First screening exam Exam No. I.

Exam No. I. Exam No. I.

Rt MLO Lt MLO

First screening exam

Rt CC Lt CC

First screening exam
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Second screening examination 
two years later, still asymptomatic.

Rt MLO Lt MLO

Second screening exam

Rt CC Lt CC

Second screening exam

Rt CC Lt CC

Second screening exam

Rt MLO Lt MLO

Second screening exam Exam No. 2.
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Exam No. 2. Second screening exam

Rt MLO Lt MLO

Second screening exam

Rt MLO Lt MLO

Second screening exam

Microfocus magnification

Rt CC Lt CC

Segmentectomy, surgical removal of 6 axillary 
lymph nodes and postoperative irradiation 

Histology (1995): 6 mm well differentiated invasive cribriform 
cancer and Grade 1 in situ carcinoma. pN 0/6

Summary of diagnosis and treatment 1995
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Additional multiple
in situ cancer foci.
Free margin (1 cm)

Subgross (3D) histology

Invasive cribriform carcinoma

Well differentiated 
invasive cribriform 
carcinoma pN0/6

Subgross (3D) histology

In situ carcinoma

In situ carcinoma focus in the vicinity of the
tiny invasive carcinoma

Summary 1995

<10 mm well differentiated invasive cribriform carcinoma. 
pN0/6

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 2 4 6 8 10 12 14 16 18 20 22 24

Years since diagnosis

C
um

ul
at

ive
 S

ur
viv

al

Stellate without calcifications (1/185)

Circular/oval without calcifications (2/82)

Powdery calcifications +- tumor mass (0/24)

Crushed stone-like calcifications +- tumor mass (2/41)

Casting type calcifications +- tumor mass (6/40)

Cumulative survival of women with 1-9 mm breast cancer
by mammographic appearance.

99.0%100.0%

72.0%

88.0%

92.0%

RR=1.00
RR=5.03 (0.46-55.50)

RR=9.39 (0.85-103.81)

RR=33.14 (3.99-275.48)

--
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Treatment: Segmentectomy and 
postoperative irradiation

Outcome: No sign of recurrence was 
appreciated at the yearly follow up exams 
during the first twelve-years of follow up

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

Locations with high frequency of 
abnormal lesions (“forbidden areas”):

� “Milky way”

� The medial half of the breast

� Retroglandular clear space (“no man’s land”)

� The retroareolar area

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroareolar area

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroareolar area

Side by side, step by step viewing
Areas that require special attention

Side by side, step by step viewing
Areas that require special attention

The retroareolar area



8/3/2013

39

A 48 year old woman, who noticed a gradual, slight 
retraction of her left nipple.

Clinical breast examination confirmed the retraction of the 
left nipple. No definite tumor mass was palpable though.

From the Departments of Mammography 
and Clinical Pathology
Falun Central Hospital, Sweden               ©

Rt MLO Lt MLO

Rt CC Lt CC Lt MLO Lt LM Horizontal

Close-up view of the retroareolar areas

Rt Lt

Microfocus magnification

Hand-held ultrasound examination
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Axillary node

Tumor 
# 1

Tumor 
# 2

3-D automated ultrasound

Skin level 2 mm deep to the skin

3-D automated ultrasound

4 mm deep to the skin 6 mm deep to the skin

3-D automated ultrasound

8mm deep to the skin 10mm deep to the skin

Confirmation

Cancer focus # 1

3-D automated ultrasound

Multislice, focus # 1
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3-D automated ultrasound 3-D automated ultrasound Confirmation

Cancer focus # 2

Multislice, focus # 2
Focus # 1

Focus # 2

Multislice, coronal section

3-D automated ultrasound

Breast MRI

Courtesy: Mats Ingvarsson, M.D.

Breast MRI
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Breast MRI

Tumor # 1

Tumor 
# 1

Tumor # 2

Tumor 
# 2

14-g core biopsy of the tumors show two independent invasive ductal cancers

Axillary node

Fine needle aspiration biopsy of the pathologic axillary node

Malignant cells

Histologic examination courtesy: Tot Tibor, M.D.

Large section histology
Focus # 1Specimen radiograph

Focus # 1 Focus # 2
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Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour change

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour change

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour 
retraction  (tent sign)

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Parenchymal contour 
retraction (tent sign)

Rt MLO Lt MLO Rt CC Lt CC
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Parenchymal contour change Rt CC Lt CC

Specimen radiograph Large section histology

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Architectural 
distortion
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Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Architectural 
distortion

Aim of perception
Disruption of the harmonic structure

Aim of perception
Disruption of the harmonic structure

� Architectural 
distortion

39 year old asymptomatic woman, 
screening examination.

Rt MLO Lt MLO Rt CC Lt CC
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Lt MLO

Rt CC Lt CC

Rt CC Lt CC
Rt CC Lt CC

Rt MLO Lt MLO
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Lt MLO Lt MLO

Lt MLO

Courtesy: Angie Sie, M.D.

Tabar,L ©


