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F O R E W O R D

W h e n E n z o L a t t a n z i o s h o w e d me his b o o k and asked me to w r i t e the f o r e w o r d for it, I t o o k one l o o k and

said: "It's too big. It w o n ' t fit i n t o a r e g u l a r b o o k c a s e . " E n z o l o o k e d me s t r a i g h t in the eye and replied: " I t
d o e s n ' t belong in a b o o k c a s e , it belongs o n a desk, w h e r e it can be delved i n t o c o n s t a n t l y . "

Senology is not a branch o f medicine like ophthalmology, r h e u m a t o l o g y or cardiology: it is a discipline that centres

a r o u n d a single organ a n d i n v o l v e s a slew o f specialists, including radiologists, surgeons, pathologists, oncologists,

gynaecologists, a n d more. Each is called upon to contribute special skills a n d they m u s t i n d e e d h a v e v e r y special

skills in their o w n particular area. Thus, t h o u g h senology can a n d does exist, there is no such t h i n g as a "senolo­

gist." Senology is a highly complex discipline b u t still, w h e n there is no disease, or where there are only benign le­

sions, imaging techniques can a n s w e r v i r t u a l l y all questions.

A n hourglass is a good m e t a p h o r for describing h o w breast disease is tackled f r o m m a n y d i f f e r e n t quarters. The lo­

wer part o f the glass represents the preclinical investigations, f u n c t i o n a l tests a n d epidemiological analyses. D i a g n o ­

stic imaging occupies the "waist", a n d all the other specialties are in the top half. Breast imaging takes up little

space, b u t it is f u n d a m e n t a l : w i t h o u t it the top h a l f o f the hourglass will collapse a n d the b o t t o m cannot h o l d it

up a n d p r e v e n t disease t a k i n g over. Diagnostic imaging can detect lesions small enough to be successfully treated,

a n d has given extraordinary impetus to the f i g h t against breast cancer. I t has also c o n t r i b u t e d significantly t o w a r d

m a k i n g senology a recognized discipline. I t was m a m m o g r a p h y t h a t b r o u g h t it to the forefront: w h e n Charles M.

Gros realized t h a t a dedicated i n s t r u m e n t was required to explore the breast, m a m m o g r a p h y became the driving

force b e h i n d senology. The quality o f m a m m o g r a m s has gradually i m p r o v e d a n d the radiation doses are n o w smal­

ler. The art o f interpreting these images has become increasingly refined a n d w e can n o w characterize even the ti­

niest lesions.

Senology is becoming increasingly complex: t h o u g h m a n y other techniques h a v e challenged m a m m o g r a p h y , some

p r o v i d i n g both morphological a n d f u n c t i o n a l i n f o r m a t i o n , none h a v e y e t m a t c h e d its ability to offer diagnostic h y p o ­

theses o f sufficiently high predictive value, a n d it is still the only technique t h a t can detect lesions only a f e w h u n ­

dred microns in diameter.

However, science marches on relentlessly. Molecular biology w i l l surely sooner or later completely solve breast pro­

blems upstream o f the diagnostic stage, b u t in the m e a n t i m e o t h e r diagnostic approaches focussing more on the



x

f u n c t i o n a l side such as M R I , contrast-enhanced US a n d PET, are starting to reveal the limits o f mammography,

w h ich , despite the ad v e n t o f digital systems, is still based on morphology. In addition, the spread o f methods in­

v o l v i n g needle biopsies for cytology or histological examinations m i g h t suggest that the careful analysis o f subtle

m a m m o g r a p h i c findings o f small lesions is r e d u n d a n t - considering m a m m o g r a p h y as a technique belonging more

to the field o f perception than to the field o f diagnosis a n d characterization. N o t h i n g could be f u r t h e r from the

truth. I f every lesion - small or large - w ere biopsied, w om en m i g h t be reluctant to agree to regular check-ups

a n d all our efforts to p r o m o t e p r e v e n t i o n w ou ld be in vain.

So much has been learnt over recent years t h a t radiologists can no longer afford to regard m a m m o g r a m s w it h the

cocksure diagnostic certainty o f the past. Until science discovers the secret o f p r e v e n t i n g cells f r o m turning mali­

gnant, a n d can offer truly effective therapy at any stage o f the disease, and until new diagnostic techniques are de­

veloped t h a t can supply accurate, repeatable a n d affordable functional or m o r p h o - f u n c t i o n a l information, m a m ­

mography remains the only viable m e t h o d for detecting most tumours early enough for effective treatment, wi­

t h o u t unnecessary biopsies or other invasive procedures.

Therefore it is still essential to distinguish bet ween w h a t is decidedly negative on a m a m m o g r a m , as opposed to

w h a t needs regular m o n itoring, a n d w h a t requires a needle biopsy. The secret o f m a k i n g such distinctions accu­

rately is to u n d e r s t a n d a n d learn to interpret the most subtle signs typical o f breast lesions, thus acquiring kno w ­

ledge a n d skills. This book provides all the necessary resources.

The American College o f Radiology's BI-RADS® (Breast I m a g i n g Reporting a n d Data System) a n d the A N A E S

(Agence Nationale d'Accreduation et d ' E v a l u a t i o n de la Sante) guidelines have sho w n the w ay, emphasizing the

v a l i d i t y a n d importance o f m a m m o g r a p h y , b u t m a n y practitioners are still unfamiliar w it h breast imaging techni­

ques. This book w ill u n d o u b t e d l y p r o v i d e valuable support for physicians every where: it practically ensures suc­

cess.

I t goes w i t h o u t saying t h a t this is more than just a collection o f images; contributions f r o m m a n y sources have been

welcomed, used a n d improved. A l l the images have been painstakingly selected a n d reproduced to the highest stan­

dards to m a k e then as easy as possible to consult a n d memorize.

I was delighted to accept the i n v i t a t i o n to write this f o r e w o r d because it obliged me to read the book thoroughly,

a n d I am happy I did because it gave me a chance to p u t m y kno wledge to the test a n d acquire valuable new in­

sights. A l l too often people o f m y age a n d position believe that textbooks like th is are for y o u n g e r colleagues, or

ne wcomers v e n t u r i n g into this area the first time. We often l e a f quickly through the pages a n d take it for granted

that w e already kno w all there is to kno w . B u t that is certainly n o t the case: this book offers a m e t h o d o f inter­

preting m a m m o g r a m s that older practitioners m a y n e v e r have learned, having recei v e d their training long before

the a d v e n t o f "evidence-based medicine", back w h en this approach w as still in its infancy.



This book is a valuable learning tool a n d is o f course primarily a i m e d at the younger, less experienced practitioner.
There is therefore really no need to r e c o m m e n d to such that they read it, as the h u m b l e learner will u n d o u b t e d l y
jump at the chance to enrich his or her education with such a store o f valuable knowledge.
However, I do recommend that senior practitioners like m y s e l f w h o are already familiar w i t h mammograms, a n d
may indeed have even contributed to the birth a n d d e v e l o p m e n t o f diagnostic senology, consult this book w i t h the
attention it deserves. I t will help t h e m learn the difference b e t w e e n culture a n d erudition, between presumption
and knowledge.

Cosimo di Maggio
Professor o f Radiology, University o f Padova
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PREFACE

The t e r m i n o l o g y c u r r e n t l y used in m a m m o g r a p h y is by no means u n i f o r m and clear-cut, and may f r e q u e n t l y even be
i n a p p r o p r i a t e for d e s c r i b i n g m a m m o g r a p h i c findings from a semiological and semantic p o i n t of view. M o r e o v e r , the
natural e v o l u t i o n of language has a d d e d to the c o n f u s i o n . In view of the extensive use of m a m m o g r a p h y and the in­
numerable exams p e r f o r m e d every day, m o s t l y o n a s y m p t o m a t i c individuals, t h e r e is an u r g e n t need to s t a n d a r d i z e the
language used to describe e l e m e n t a r y m a m m o g r a p h i c abnormalities.
T h e r e have already been a t t e m p t s to a d o p t a c o m m o n , s t a n d a r d i z e d , a p p r o p r i a t e t e r m i n o l o g y to describe m a m m o g r a ­
phic findings and establish a logical link b e t w e e n t h e i r diagnostic meaning, and clinical r e c o m m e n d a t i o n s for the p a t i e n t
in o r d e r to suggest the p r o p e r a c t i o n to be taken.
The American College of R a d i o l o g y BI - RADS® (Breast Imaging R e p o r t i n g and D a t a System) is the first example of a
system a d o p t e d by a scientific society n a t i o n w i d e , f o l l o w e d by A N A E S (Agence N a t i o n a l e d ' A c c r e d i t a t i o n et d ' E v a ­
l u a t i o n de la Sante). T h e t e r m i n o l o g y p r o p o s e d in this v o l u m e aims to i d e n t i f y simple, logical and i n t u i t i v e m o r p h o l o ­
gical m a m m o g r a p h i c categories and t h e i r main features, to help define and i n t e r p r e t the d i f f e r e n t findings m o r e easily
for diagnostic assessment along a c o h e r e n t p a t h t h a t leads to the clinical r e c o m m e n d a t i o n s d i r e c t i n g the p a t i e n t t o w a r d s
the m o s t a p p r o p r i a t e decision and t r e a t m e n t . E v e r y effort has been made to ensure the language used here is in line
w i t h accepted i n t e r n a t i o n a l t e r m i n o l o g y . O f course there is b o u n d to be some overlap b e t w e e n categories of signs t h a t
have similar characteristics. It will be up to the i n d i v i d u a l r a d i o l o g i s t to c h o o s e the a p p r o p r i a t e terms on a c a s e - b y - c a ­
se basis.
The a d o p t i o n and d i s s e m i n a t i o n of a c o m m o n language is a c u l t u r a l and p r o f e s s i o n a l necessity for the i n d i v i d u a l ra­
diologist, as well as a c o n d i t i o sine qua n o n for the successful fulfillment of e v e r y d a y duties and the ability to share ex­
periences with others.
The images in this atlas were c h o s e n on the basis of the q u a l i t y of the original d o c u m e n t s : o n l y those best i l l u s t r a t i n g
the various anatomical s i t u a t i o n s and m a m m o g r a p h i c categories were selected, to p e r m i t a r e a d y u n d e r s t a n d i n g and ex­
haustive analysis of the various c h a r a c t e r i s t i c signs and findings. The a r t w o r k and page l a y o u t s , o f t e n d e l i b e r a t e l y r e p e ­
titive in respect of b o t h texts and images, are designed to e n c o u r a g e the r a d i o l o g i s t to follow an " a u t o m a t i c " p r o c e s s
starting with p e r c e p t i o n and leading t h r o u g h analysis to the final diagnosis.
The m a j o r i t y of the m a m m o g r a m s are set o u t w i t h the l e l t h a n d image s h o w i n g the a l m o s t exact d i m e n s i o n s of the b r e a s t
- as they usually a p p e a r in the r a d i o l o g i s t ' s r o u t i n e w o r k , and the r i g h t h a n d page d e p i c t i n g details o r m a g n i f i c a t i o n
views that guide the r a d i o l o g i s t t o w a r d s the final evaluation.
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PART 1

MAMMOGRAPHY: TERMINOLOGY



NORMAL

THE NORMAL BREAST

To correctly approach a n d interpret breast pathologies! it is essential to understand the normal anatomy. Although this con­
cept obviously applies to all organs! it is particularly relevant to the breast! where there is such extensive m o r p h o l o g i c a l
a n d functional variability; the radiological image reflects the degree to which the radiation is absorbed by the different
anatomical structures a n d their different quantitative proportions a n d spatial arrangement.
The tissues primarily appearing in a m a m m o g r a m are fibrous-connective a n d adipose tissue end, to a lesser extent! ductal
epithelium. The density o f the fibroglandular a n d stromal architecture end, consequently; the overall radiological appear­
ance is related to the degree o f hydration o f the c o n n e c t i v e tissue! d e t e r m i n e d by h o r m o n a l stimuli. It is therefore impos­
sible to establish a single! unique "standard" normal radiological anatomy. It is! however; possible to agree that there are
m a n y different patterns o f normal anatomy; d e p e n d i n g on the individual fibroglandular tissue! a n d that the same individual
may present physiological a n d functional variations within the range o f normality.
When there are no patent signs o f focal or diffuse lesions! the radiologist can inform the patient that her exam is "norma I"!
implying that there is a normal pattern o f different m a m m a r y structure types d e t e c t e d at mammography. This allays anxiety
caused by the possibility o f disease! a n d enables the patient to avoid further unnecessary exams a n d useless follow-up.
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NORMAL

Radiological a n a t o m y of the breast
Schematically, the r a d i o l o g i c a l e x a m i n a t i o n m a y s h o w the f o l l o w i n g n o r m a l a n a t o m i c a l s t r u c t u r e s :

• skin
• nipple and areola
• f a t t y tissue
• the b r e a s t tissue p r o p e r , or c o r p u s m a m m a e
• b l o o d vessels

Skin

T h e skin appears as a thin, c o n t i n u o u s , r a d i o p a q u e rim h o m o g e n e o u s in density, a p p r o x i m a t e l y 1 mm thick and readily visible against the radiolu­
cency of the u n d e r l y i n g s u b c u t a n e o u s p r e m a m m a r y fatty tissue. I f the breast is very dense because of the higher density of the u n d e r l y i n g parenchy­
mal s t r u c t u r e , however, the skin m a y o c c a s i o n a l l y n o t s h o w up clearly even o n a c o r r e c t l y exposed m a m m o g r a m .

Nipple and areola

T h e skin s u r r o u n d i n g the nipple - the areola - can be up to 3-5 m m thick, w i t h a central opacity, r o u g h l y cylindrical in shape and of variable
size and density, c o r r e s p o n d i n g to the nipple. P o s t e r i o r l y there is a g e n e r a l l y triangular, h e t e r o g e n e o u s t r a b e c u l a r area, the r e t r o a r e o l a r region,
w h i c h is of p a r t i c u l a r i n t e r e s t o n a c c o u n t of the d i f f i c u l t y of d e t e c t i n g any focal a b n o r m a l i t i e s that may be there.
U n d e r n o r m a l c o n d i t i o n s , the l a c t i f e r o u s ducts and sinuses are n o t seen. I f t h e y are enlarged t h e y resemble r i b b o n - l i k e opacities of varying thick­
ness, r u n n i n g in parallel o r d i v e r g e n t lines.

F a t t y t i s s u e

Varying a m o u n t s of f a t t y tissue may be p r e s e n t , f o r m i n g a n y t h i n g f r o m a t h i n s u b c u t a n e o u s layer to "islets" of various sizes t h a t may o c c u p y
the w h o l e breast, d e p e n d i n g on the c h a r a c t e r i s t i c s and age of the i n d i v i d u a l w o m a n .
T h e p a r e n c h y m a l cone is s u r r o u n d e d by f a t t y tissue w h i c h c o n s t i t u t e s the pre m a m m a r y fat a n t e r i o r l y and the r e t r o m a m m a r y fat p o s t e r i o r l y . An­
teriorly, s u b c u t a n e o u s fat appears as a r a d i o l u c e n t layer of variable t h i c k n e s s , t r a v e r s e d b y p l a n a r sheets of f i b r o u s tissue, the crests of D u r e t ,
w h i c h a c c o m m o d a t e C o o p e r ' s ligaments. T h e superficial extensions of C o o p e r ' s ligaments come to peaks attached to the skin, w h i c h anchor the
b o d y of the b r e a s t to the s u b c u t a n e o u s tissues, k n o w n as r e t i n a c u l a cutis.
P o s t e r i o r l y , adipose tissue o u t l i n e s the r e t r o m a m m a r y space (the b u r s a of Chassaignac), w h i c h separates the b r e a s t f r o m the p r e p e c t o r a l fascia
o v e r l y i n g the p e c t o r a l i s m a j o r muscle.

4



N O R M A L

5



NORMAL

B r e a s t t i s s u e p r o p e r , o r c o r p u s m a m m a e

T h e b o d y of the m a m m a ry gland is r o u g h l y c o n e - s h a p e d w i t h the f l o o r resting on the chest w all and the tip p r o j e c t i n g t o w a r d s the nipple . The shape and
d e n s i t y of b r e a s t s t r u c t u r e s vary f r o m individual to individual, and are influenced b y specific sensitivity to h o r m o n a l stimuli, which affect relations between
the various tissue c o m p o n e n t s and hence the m o r p h o l o g y of the breast.
T h e c o n c e p t of m a m m o g r a p h i c " d e n s i t y " as being s t r i c t l y related to advancing age is obsolete, so adipose tissue is n o t s y n o n y m o u s with a senile breast,
and, similarly, the so-called " d e n s e b r e a s t " is n o t necessarily a y o u n g breast. N o r is it possible to establish a link, in terms of pathogenesis and symptoms,
b e t w e e n breasts t h a t are p a t c h y and dense at m a m m o g r a p h y and c o n d i t i o n s such as d ysplasia or fibroc ystic breast disease. These terms have given rise to
m u c h c o n f u s i o n a m o n g clinicians and radiologists; n o t onl y are the y well and trul y o u t d a t e d b u t the y are in fact i n a p p r o p r i a t e with m o d e r n radiology, since
t h e y b e l o n g to the realm of p a t h o l o g y .
T h e variety in the m a m m o g r a p h i c a p p e a r ance of the " i n d i v i d u a l " types of m a m m a r y s t r u c t u r e s is in all l i k e l i h o o d related to differences in the n o r m a l process­
es of d e v e l o p m e n t and i n v o l u t i o n , m o r e than to p a t h o l o g i c a l c o n d i t i o n s .
F o r teaching p u r p o s e s , it may be useful to classify m a m m o g r a p h i c s t r u c t u r e s i n t o six main groups reflecting the m o s t f r e q u e n t l y e n c o u n t e r e d breast tissue
p a t t e r n s , as s h o w n on the o p p o s i t e page.

P e c t o r a l i s m u s c l e

T h e pectoralis muscle is h o m o g e n e o u s l y r a d i o p a q u e ; it is located in f r o n t of the chest wall and is shaped like an u p s i d e - d o w n triangle in the lateral and
m e d i o l a t e r a l o b l i q u e views. In the c r a n i o c a u d a l view it is c r e s c e n t - s h a p e d and variably vi s ib l e d e p e n d i n g on the a n a t o m y of the chest and the p o s i t i o n and
c o m p r e s s i o n of the breast. In a very small p r o p o r t i o n of cases (1 %) one can see medially a small triangular or f l a m e - s h a p e d p o r t i o n of muscle adjacent to
the s t e r n u m , which must n o t be m i s i n t e r p r e t e d as a mass.
G e n e r a l l y, a c o r r e c t l y executed m e d i o l a t e r a l o b l i q u e p r o j e c t i o n s h o w s the l o w e r margin of the pectoralis muscle f o l l o w i n g an i m a g i n a r y line t h a t runs an­
t e r i o r l y t h r o u g h the nipple.

B l o o d vessels

Vessels are m o r e readily visible in breasts that c o n t a i n p l e n t i f u l fatt y tissue, and a p p e a r as thin r i b b o n - l i k e opacities t h a t may be more or less t o r t u o u s ; ves­
sel walls may be calcified, in w h i c h case the y give typical " r a i l w a y l i n e " images. In the early stages of calcification, o n l y s c a t t e r e d elongated " c a s t s " are seen,

in a linear p a t t e r n , reflecting partial, f r a g m e n t a r y calcification of the vascular wall.
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NORMAL

N o r m a l breast tissue p a t t e r n s visible at m a m m o g r a p h y
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NORMAL

Fibroadipose s t r u c t u r e
Total absence of fibroglandular tissue. O n l y traces of the stromal n e t w o r k may remain.

8

F i b r o g l a n d u l a r s t r u c t u r e
Typical t r i a n g u l a r fibroglandular configuration, clearly s h o w i n g the tip of the triangle in
the r e t r o a r e o l a r region and the p e r i m a m m a r y fatty spaces. The parenchymal c o m p o ­
nent is p r e v a l e n t l y p l a n a r in appearance, or slightly nodular. The texture of the stroma
is readily recognized, with the crests of D u r e t o u t l i n i n g the adipose areas between the
retinacula cutis.



Micronodular s t r u c t u r e
Less adipose tissue is seen. The f i b r o g l a n d u l a r c o m p o n e n t is a b u n d a n t , m o s t of it f o r m ­
ing a " c o b b l e s t o n e " effect made up of small r a d i o p a q u e n o d u l a r opacities m e a s u r i n g up
t o 3 mm in diameter.

NORMAL

Parvinodular s t r u c t u r e
Similar to the p r e v i o u s . The e l e m e n t a r y r a d i o p a q u e n o d u l e s are larger, some r e a c h i n g 6­
7 mm in diameter.
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NORMAL

I r r e g u l a r l y n o d u l a r s t r u c t u r e
G e n e r a l l y little fatty tissue present. The f i b r o g l a n d u l a r c o m p o n e n t is h e t e r o g e n e o u s , fea­
t u r i n g nodules of various sizes, either solitary or clustered in " p a t c h e s " . The s t r o m a may
be more or less marked.

D e n s e s t r u c t u r e
Virtually no fatty tissue is present. The m a m m o g r a m shows an intensely and u n i f o r m l y
r a d i o p a q u e glandular and stromal " b l o c k " in which the s t r u c t u r e s of the breast cannot
be distinguished.

I n t e r m s of d i f f i c u l t i e s f o r t h e r a d i o l o g i s t in r e a d i n g a n d i n t e r p r e t i n g m a m m o g r a m s , t h e s p e c t r u m ranges f r o m f a t t y s t r u c t u r e s , w h i c h are
t h e e a s i e s t to i n t e r p r e t , to d e n s e o n e s , w h i c h are the h a r d e s t , a n d in w h i c h it is v i r t u a l l y i m p o s s i b l e t o d e f i n e t h e m o r p h o l o g i c a l f e a t u r e s
o r t o d i s t i n g u i s h n o r m a l s t r u c t u r e s f r o m p a t h o l o g i c a l o n e s . In b e t w e e n lie s t r u c t u r e s t h a t may p r e s e n t v a r y i n g d e g r e e s o f i n t e r p r e t a t i v e
d i f f i c u l t y .
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VARIATIONS OF N O R M A L

NORMAL



NORMAL

A c c e s s o r y breast tissue
Bilateral f i b r o g l a n d u l a r s t r u c t u r e s are p r e s e n t in the axilla, m o s t l y to the left.

Mediolateral oblique p r o j e c t i o n

12
Mediolateral oblique projection



NORMAL

A c c e s s o r y b r e a s t tissue
Bilateral fibroglandul ar structures are p r e s e n t in the axilla, mostly to the left. The areas of accessory fibroglandul ar tissue, which may c o n t ain a
pathological focal m ass, require close examination and an u l t r a s o u n d scan may be helpful.

Detail of th e m cdiolateral oblique proj ection Detail of the mediol at eral oblique projection
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NORMAL

A c c e s s o r y breast tissue
O n the right, there is an oval-shaped opacity in the axilla, with partially defined margins and the same density as the u n d e r l y i n g fibroglandular
tissue. Bilaterally there are multiple circumscribed opacities of different sizes, with regular margins and uniformly high density. The finding is com­
patible with bilateral aspecific adenopathies and an area of accessory breast tissue on the left.
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Mediolateral oblique p r o j e c t i o n Mediolateral oblique p r o j e c t i o n



NORMAL

A c c e s s o r y breast tissue
O n the right , there is an oval-shaped opacity in the axilla, with partially defined margins and the same density as the u n d e r l y i n g fibroglandular tis­
sue. Bilaterally there are multiple circumscribed opacities of different sizes, with regular margins and uniforml y high density. The finding is com­
patible w i t h bilateral asp ecifi c adenopathies and an area of accessory breast tissue on the left.

Det ail of the mediolateral oblique p r o j e c t i o n Detail of the mediolateral oblique p r o j e c t i o n
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NORMAL

I n t r a m a m m a r y l y m p h node
A n oval o p a c i t y is seen in a p a r a - e q u a t o r i a l p o s i t i o n deep in the u p p e r o u t e r q u a d r a n t , w i t h sharp margins and an e c c e n t r i c r a d i o l u c e n t area, cor­
r e s p o n d i n g to the i n t r a m a m m a r y l y m p h node. T h e f i n d i n g of o n e or m o r e l o w - d e n s i t y c i r c u m s c r i b e d r o u n d or oval opacities, u s u a l l y n o t big­
ger t h a n 1 ern, o c c a s i o n a l l y w i t h a " l u c e n t " centre, in the u p p e r o u t e r q u a d r a n t or external e q u a t o r i a l region, is c o n s i s t e n t w i t h i n t r a m a m m a r y
l y m p h n o d e s and is a n o r m a l v a r i a n t in a p p r o x i m a t e l y 5 % of all m a m m o g r a m s .

16
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NORMAL

I n t r a m a m m a r y lymph node
An oval o p a c i t y is seen in a p a r a - e q u a t o r i a l p o s i t i o n deep in the u p p e r o u t e r q u a d r a n t , w i t h sharp margins and an eccentric r a d i o l u c e n t area, c o r ­
r e s p o n d i n g to the i n t r a m a m m a r y l y m p h node. T h e finding of one o r m o r e l o w - d e n s i t y c i r c u m s c r i b e d r o u n d o r oval opacities, usuall y n o t big­
ger t h a n 1 em, occasionall y w i t h a " l u c e n t " centre, in the u p p e r o u t e r q u a d r a n t or external e q u a t o r i a l region, is c o n s i s t e n t w i t h i n t r a m a m m a r y
l y m p h nodes and is a normal variant in a p p r o x i m a t e l y 5% of all m a m m o g r a m s .
In the c l o s e - u p , the l y m p h node shows an eccentric hilar n o t c h , a fairly typical feature.
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NORMAL

I n t r a m a m m a r y l y m p h node
Small b i l a t e r a l c i r c u m s c r i b e d m u l t i p l e opacities, w i t h s h a r p margins. O n the right, the largest o p a c i t y has an eccentric p a t t e r n of radiolucency.
T h e f i n d i n g of o n e o r m o r e l o w - d e n s i t y c i r c u m s c r i b e d r o u n d o r oval opacities, u s u a l l y n o t bigger t h a n 1 em, o c c a s i o n a l l y w i t h a " l u c e n t " cen­
tre, in the u p p e r o u t e r q u a d r a n t o r e x t e r n a l e q u a t o r i a l r e g i o n , is c o n s i s t e n t w i t h i n t r a m a m m a r y l y m p h nodes and is a n o r m a l variant.
I n t r a m a m m a r y l y m p h n o d e s in the c e n t r a l o r medial p o r t i o n of the b r e a s t are e x t r e m e l y u n c o m m o n , o c c u r r i n g in less t h a n 1 % of cases.

18
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NORMAL

I n t r a m a m m a r y l y m p h node
Small bilateral c i r c u m s c r i b e d m u l t i p l e opacitie s, w i t h s h a r p margins . O n the r i g h t , the largest o p a c i t y has an eccentric p a t t e r n of r a d i o l u c e n c y .
T h e f i n d i n g of one o r more l o w - d e n s i t y c i r c u m s c r i b e d r o u n d o r oval opacities, usuall y n o t bigger t h a n 1 em , o c c a s i o n a l l y w i t h a " l u c e n t " cen­
tre, in the u p p e r o u t e r q u a d r a n t or external e q u a t o r i a l r e g i o n , is c o n s i s t e n t w i t h i n t r a m a m m a r y l y m p h n o d e s and is a n o r m a l variant.

l\ 1.1~ni(icalilln view

Magnific.uiou " i e \

19



NORMAL

Lipomatosis o f the axillary c a v i t y
Bilaterally, the axillary profile has lost its concavity, as if the s u b c u t a n e o u s tissue had become slack or relaxed, due t o hyperplasia of the fatty tis­
sue, also causing deep skin folds. Multiple aspecific, n o n pathologic adenopathies are seen, some apparently made up entirely of a " r a d i o l u c e n t "
hilus.

20

Mediolateral oblique p r o j e c t i o n Mediolateral oblique p r o j e c t i o n



NORMAL

Axillary l y m p h n o d e s
C i r c u m s c r i b e d s h a r p - e d g e d m o n o - or bilateral opacities, varying in d e n s i t y and volume, are c o m m o n l y o b s e r v e d in the armpit; s o m e have a lu­
cent centre and ma y become slivers of tissue due t o m a r k e d fatty i n f i l t r a t i o n . These are caused by aspecific a d e n o p a t h i e s and are n o t a sign o f
malignancy.

M a g n i f i c a t i o n vi ew s
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M A M M O G R A P H I C S I G N S

MAMMOGRAPHIC SIGNS

The detection a n d identification o f elementary m a m m o g r a p h i c signs form the basis for correctly interpreting breast patholo­
gies a n d describing them accurately in the m a m m o g r a p h i c report. The specific features are the basis for classifying the le­
sions as either benign or malignant. These features define the positive predictive value (PPV), i.e. the odds that a m a m m o ­
graphic sign is associated with or actually shows a cancerous lesion.

Mammographic signs can be described in terms of:

• O p a c i t y (mass)

• Architectural distortion

• Calcifications

• R a d i o l u c e n c y

• A s y m m e t r y

• Focal asymmetry

• Skin thickening and retraction

• O e d e m a a n d trabecular thickening

• A s y m m e t r i c a l l y dilated ducts

23



O P A C I T Y

O P A C I T Y

D e f i n i t i o n
A s p a c e - o c c u p y i n g lesion visible in two p r o j e c t i o n s , i m p l y i n g the c o n c e p t of mass and volume. An a l t e r a t i o n visible in j u s t one p r o j e c t i o n can
be described as a d e n s i t y or focal asymmetry.

C l a s s i f i c a t i o n
O p a c i t i e s may be circumscribed, stellate o r diffuse.

E v a l u a t i o n
Analysis of an o p a c i t y m u s t evaluate:
its shape, margins, density, diameter, site and p o s i t i o n , associated microcalcifications, n u m b e r (one or more), m o n o - or bilaterality, c o r r e l a t i o n w i t h
patient's h i s t o r y and physical examination.
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CIRCUMSCRIBED OPACITY

C i r c u m s c r i b e d o p a c i t y

Definition
A m o r p h o l o g i c ally well-defined opacit y w i t h a curved shape, either r o u n d or oval.

Shape
C i r c u m s c r i b e d opacitie s may be round, oval, lobulated or irregular.

Margins
Margins may be sharp, blurred, ill-defined or spiculated.

Density
The density of an opacity may be the same as or higher t h a n that of the s u r r o u n d i n g tissue. The o p a c i t y may c o n t a i n fatty tissue, giving mixed
images w i t h a l t e r n a t i n g dense and radiolucent areas.
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CIRCUMSCRIBED OPACITY

R o u n d shape
R o u n d opaci ty w i t h sharp margins. A r a d i o l u c e n t rim almost c o m p l e t e l y encloses the mass.
D e n s i t y is h o m o g e n e o u s and markedl y higher than the s u r r o u n d i n g tissue .

2 8

Lateral p r o j e c t i o n Lateral pro j e c t i o n



CIRCUMSCRIBED OPACITY

R o u n d shape
R o u n d o p a c i t y w i t h sharp margins. A r a d i o l u c e n t rim almost c o m p l e t e l y encloses the mass.
D e n s i t y is h o m o g e n e o u s and markedly h i g h e r than the s u r r o u n d i n g tissue (A, B).
M u l t i p l e c i r c u m s c r i b e d opacities, varying in volume, are d i s s e m i n a t e d t h r o u g h o u t the breast.

Detail of the c r a n i o c a u d a l p r o j e c t i o n (A)

Detail of the c r a n i o c a u d a l p r o j e c t i o n (B) M e d i o l a t e r a l o b l i q u e p r o j e c t i o n (C)
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CIRCUMSCRIBED OPACITY

O v a l shape
C i r c u m s c r i b e d r e t r o a r e o l a r oval opacity with well-defined margins. R a d i o l u c e n t rim completely s u r r o u n d i n g the mass.

30

C r a n i o c a u d a l p r o j e c t i o n C r a n i o c a u d a l p r o j e c t i o n



Oval shape
Elliptical opacity, w i t h sharp margins. R a d i o l u c e n t rim almost c o m p l e t e l y enclosing the mass.
D e n s i t y is h o m o g e n e o u s and markedly higher than the s u r r o u n d i n g tissue.

CIRCUMSCRIBED OPACITY

Mediolateral oblique projection Mediolateral oblique p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

L o b u l a t e d shape
A c i r c u m s c r i b e d , r e t r o a r e o l a r l o b u l a t e d opacity is visible, w i t h sharp margins, and a r a d i o l u c e n t rim clearly seen posteriorly.
D e n s i t y m a r k e d l y higher than the s u r r o u n d i n g tissue.

C r a n i o c a u d a l p r o j e c t i o n , close-up

C r a n i o c a u d a l p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

L o b u l a t e d shape
A c i r c u m s c r i b e d , r e t r o a r e o l a r lobulated o p a c i t y is visible, w i t h sharp margins, and a r a d i o l u c e n t rim clearly seen p o s t e r i o r l y .
D e n s i t y m a r k e d l y h i g h e r than the s u r r o u n d i n g tissue.

Detail of mediolateral oblique p r o j e c t i o n

Mediolateral oblique projection

33



CIRCUMSCRIBED OPACITY

L o b u l a t e d shape
This spot c o m p r e s s i o n view shows a circumscribed lobulated opacity w i t h sharp margins and high density.

Detail of the craniocaudal p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

Lobulated shape
This spot c o m p r e s s i o n view shows two circumscribed lobulated opacities w i t h sharp margins and high density.
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CIRCUMSCRIBED OPACITY

Irregular shape
Deep in the centre is a circumscribed l o w - d e n s i t y opacity, irregular in shape, w i t h margins ill defined posteriorly and b l u r r e d anteriorly by breast
tissue (A). Behind the areola is a circumscribed h i g h - d e n s i t y opacity, irregular in shape, with moderately thickened and retracted areolar skin (B).

36

Craniocaudal p r o j e c t i o n (A) C r a n i o c a u d a l p r o j e c t i o n (B)



CIRCUMSCRIBED OPACITY
I

Irregular shape
An irregularly shaped, circumscribed, low-density opacity, with margins ill defined posteriorly and blurred in the fibroglandular tissue anteriorly (A).
Behind the areola is an irregularly shaped, circumscribed, h i g h - d e n s i t y opacity, w i t h m o d e r a t e l y t h i c k e n e d and r e t r a c t e d areolar skin (B). The s p o t
compression clearly shows the irregular margins.

Deta il of the craniocau dal p ro ject io n ( 13)
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CIRCUMSCRIBED OPACITY

Irregular shape
In an o u t e r central position, there is an irregularly shaped circumscribed opacity of higher density than the s u r r o u n d i n g fibroglandular tissue, with
ill-defined margins (A). In a central location, an irregularly shaped circumscribed opacity with ill-defined margins is visible, of the same density
as the s u r r o u n d i n g tissue (B).
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C r a n i o c a u d a l p r o j e c t i o n (A) Craniocaudal p r o j e c t i o n (B)



CIRCUMSCRIBED OPACITY

Irregular shape
The s p o t c o m p r e s s i o n views show intralesional granular calcifications (A) (C), and the irregular margins are easier t o see (A) (B) (C).

I c iail of the craniocaudal pro jectio n ( ' )
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CIRCUMSCRIBED OPACITY

Sharp margins
The s p o t c o m p r e s s i o n views s h o w examples of c i r c u m s c r i b e d opacities w i t h sharp margins; the radiolucent rim is readily identified. Density
higher t h a n the s u r r o u n d i n g f i b r o g l a n d u l a r tissue.
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CIRCUMSCRIBED OPACITY

Blurred nnargins
The s p o t c o m p r e s s i o n views s h o w c i r c u m s c r i b e d opacities of d i f f e r e n t density, w i t h c o m p l e t e l y or p a r t i a l l y b l u r r e d margins.
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CIRCUMSCRIBED OPACITY

Blurred nnargins
An ovalish circumscribed opacity with blurred margins is seen in an u p p e r position behind the areola, with the same density as the s u r r o u n d i n g
fibroglandular tissue; equal density and blurred margins make detection very difficult in either projection.
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CIRCUMSCRIBED OPACITY

Blurred naargins
An ovalish circumscribed opacity with b l u r r e d margins is seen in an u p p e r p o s i t i o n behind the areola, with the same density as the s u r r o u n d i n g
fibroglandular tissue. Posteriorly and inferiorly, a partial radiolucent rim is barely visible.

Detail of the c r a n i o c a u d a l p r o j e c t i o n Detail of the lateral p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

Ill-defined margins
In an o u t e r p o s t e r i o r l o c a t i o n t h e r e are t w o opacities w i t h i l l - d e f i n e d margins, w i t h the same density as the s u r r o u n d i n g f i b r o g l a n d u l a r tissue. In
the s p o t c o m p r e s s i o n view the i l l - d e f i n e d margins appear m o r e clearly.

Detail of the craniocaudal projection

C r a n i o c a u d a l p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

Ill-defined m a r g i n s
The s p o t c o m p r e s s i o n v iew s s h o w several opacities w i t h ill-defined margins and m o r e o r less m a r k e d i r r e g u l a r i t i e s .
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CIRCUMSCRIBED OPACITY

Spiculated m a r g i n s
Examples of c i r c u m s c r i b e d opacities w i t h spiculated margins, the s p o t c o m p r e s s i o n views s h o w i n g a finely serrated or scalloped appearance .
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CIRCUMSCRIBED OPACITY

Spiculated m a r g i n s
Examples of c i r c u m s c r i b e d opacities with spiculated margins, s h o w i n g a finely serrated or scalloped appearance in the s p o t c o m p r e s s i o n views.
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CI RCUMSCRIBED OPACITY

H i g h density
Ovalish, elliptical opacity with sharp, regular margins and a radiolucent rim almost completely enclosing it.
H o m o g e n e o u s density, distinctly higher than the s u r r o u n d i n g fibroglandular tissue.
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CIRCUMSCRIBED OPACITY

Equal d e n s i t y
An ovalish opacity behind the areola, with blurred margins and low density, the same as the s u r r o u n d i n g fibroglandular tissue, which can be seen
" t h r o u g h " it. This p a t t e r n is highly predictive of a benign lesion.

Detail of the craniocaudal p r o j e c t i o n

C r a n i o c a u d a l p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

Equal d e n s i t y
Bilateral o v o i d opacities, in d i f f e r e n t q u a d r a n t s ; b l u r r e d margins, similar d e n s i t y to the adjacent fibroglandular tissue. Some seem denser because
t h e y overlap one another, n o t because t h e y are s t r u c t u r a l l y different.
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CIRCUMSCRIBED OPACITY

Equal d e n s i t y
Bilateral o v o i d opacities, in different q u a d r a n t s ; b l u r r e d m a r g i n s , similar d e n s i t y to the a d j a c e n t f i b r o g l a n d u l a r tissue. Some seem d e n s e r b e c a u s e
t h e y overlap one another, n o t because t h e y are s t r u c t u r a l l y d i f f e r e n t . T h e s p o t c o m p r e s s i o n view s h o w s the r a d i o l u c e n t rim a r o u n d s o m e o f t h e
lesions.

Detail of the craniocaudal projection

Detail of the craniocaudal p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

Mixed d e n s i t y
A n oval mass lesion is seen s u p e r i o r l y ; regular margins, mixed density, and an eccentric r a d i o l u c e n t n o t c h due to fat at the hilum (axillary l y m p h
node).

Magnification view

Lateral p r o j e c t i o n
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CIRCUMSCRIBED OPACITY

Mixed d e n s i t y
An oval f a t - c o n t a i n i n g mass lesion with sharp, regular margins and a r a d i o l u c e n t rim almost entirely enclosing it. Inside it, r a d i o l u c e n t areas are
mixed w i t h c i r c u m s c r i b e d opacities, looking like a "slice of salami" ( f i b r o a d e n o l i p o m a or h a m a r t o m a ) .
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S T E L L A T E O P A C I T Y

Stellate o p a c i t y

D e f i n i t i o n
O p a c i t y w i t h irregul ar margins, with the p a t t e r n of a stellate lesion .

M a r g i n s
O p a c i t y w i t h m o r e o r less h o m o g e n e o u s s h o r t spicules, their l e n g t h p r o p o r t i o n a t e to the size of the t u m o u r centre f r o m w h i c h t h e y o r i g i n a t e ,
in a classic stellate p a t t e r n ; or else n o n - h o m o g e n e o u s , e l o n g a t e d an d m a r k e d l y a s y m m e t r i c a l , a l t e r n a t i n g w i t h h y p e r l u c e n c y and a " ro sett e" -like
appearance.

D e n s i t y
The o p a c i t y is s o m e t i m e s denser t h a n the s u r r o u n d i n g p a r e n c h yma, relatively h o m o g e n e o u s , w i t h a t u m o u r c e n t r e , o r else it ma y be n o n - h o m o ­
geneous, w i t h h y p e r l u c e n t areas and no c e n t r al nucleus.
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STELLATE OPACITY

A n o n - h o m o g e n e o u s stellate opacity w i t h irregular margins, distinctly hyperdense, with fibrous lines radiating in the s u r r o u n d i n g parenchyma.
The t u m o u r centre is well defined. The oblique p r o j e c t i o n shows thick, retracted skin.
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STELLATE OPACITY

A n o n - h o m o g e n e o u s stellate o p a c i t y w i t h i r r e g u l a r margins, d i s t i n c t l y h y p e r d e n s e , w i t h fibrous lines r a d i a t i n g in the s u r r o u n d i n g p a r e n c h y m a .
The fibrous s t r a n d s l o o k relatively h o m o g e n e o u s and t h e i r length is p r o p o r t i o n a t e to the size of the nucleus. The o b l i q u e p r o j e c t i o n s h o w s
thick, r e t r a c t e d skin.

Detail of the craniocaudal projection

Detail of the oblique projection

57



STELLATE OPACITY

D e e p in the u p p e r region a stellate o p a c i t y is visible. I t is d e n s e r than the s u r r o u n d i n g p a r e n c h y m a and has short, h o m o g e n e o u s spicules a r o u n d
the margins; t h e i r length is p r o p o r t i o n a t e t o the size of the clearly visible t u m o u r centre.

Magnification view

Mediolateral oblique p r o j e c t i o n
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STELLATE OPACITY

A h y p e r l u c e n t , stellate opacity is visible, its spicules r u n n i n g o u t i n t o the s u r r o u n d i n g tissue and t o w a r d s the areolar skin, w h i c h appears t h i c k ­
ened and r e t r a c t e d . T h e spot c o m p r e s s i o n view, in the tangential c r a n i o c a u d a l p r o j e c t i o n , shows the t h i c k e n e d skin better. T h e t u m o u r c e n t r e is
well defined, w i t h stubby, h o m o g e n e o u s spicules p r o p o r t i o n a t e in l e n g t h to the size of the nucleus.

Detail of the craniocaudal projection

Craniocaudal projection
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STELLATE OPACITY

Behind the areola, a n o n - h o m o g e n e o u s stellate o p a c i t y is visible w i t h spicules r u n n i n g into the s u r r o u n d i n g p a r e n c h y m a and t o w a r d s the areolar
skin, w h i c h appears t h i c k e n e d and retracted.
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STELLATE OPACITY

Behind the areola, a n o n - h o m o g e n e o u s stellate o p a c i t y is visible w i t h spicules r u n n i n g i n t o the s u r r o u n d i n g p a r e n c h y m a and t o w a r d s the a r e o l a r
skin, w h i c h appears t h i c k e n e d and retracted. T h e s p o t c o m p r e s s i o n view, in the tangential c r a n i o c a u d a l p r o j e c t i o n , s h o w s the t h i c k e n e d skin b e t ­
ter. A tangential p r o j e c t i o n is often decisive for defining lesions in the r e t r o a r e o l a r region.

[ c u il of the raniocaudal projection
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STELLATE OPACITY

A stellate o p a c i t y is visible in an o u t e r a n t e r i o r location; it is denser than the s u r r o u n d i n g p a r e n c h y m a and has h o m o g e n e o u s spicules p r o p o r ­
t i o n a t e in l e n g t h to the size of the t u m o u r centre. P o s t e r i o r l y , the mass appears to be joined to a n o t h e r smaller o p a c i t y w i t h p o o r l y defined mar­
gins (A). In an u p p e r a n t e r i o r l o c a t i o n there is a stellate o p a c i t y w i t h a dense t u m o u r centre and radiating spicules t h a t are m o s t l y h o m o g e n e o u s ,
except for some elongated, a s y m m e t r i c a l d e n d r i t i c spicules (B).
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STELLATE OPACITY

A stellate o p a c i t y is visible in an o u t e r a n t e r i o r location; it is d e n s e r t h a n the s u r r o u n d i n g p a r e n c h y m a and has h o m o g e n e o u s spicules p r o p o r ­
tionate in l e n g t h to the size of the t u m o u r centre. P o s t e r i o r l y , the mass appears to be joined to a n o t h e r smaller o p a c i t y w i t h p o o r l y defined m a r ­
gins (A). In an u p p e r a n t e r i o r location t h e r e is a stellate o p a c i t y w i t h a dense t u m o u r centre and r a d i a t i n g spicules t h a t are m o s t l y h o m o g e n e o u s ,
except for some elongated, asymmetrical d e n d r i t i c spicules (B).

Detail of the craniocaudal projection (A)

Detail of the oblique projection (B)
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STELLATE OPACITY

In the r e t r o a r e o l a r space a stellate h y p e r l u c e n t opacity is visible. I t is adjacent to the areolar skin, which appears m a r k e d l y t h i c k e n e d and retracted,
w i t h the nipple s t r e t c h e d over and adhering to the o p a c i t y (A). In the u p p e r a n t e r i o r area there is a l o w - d e n s i t y stellate o p a c i t y with homoge­
neous radiating spicules p r o p o r t i o n a t e in length to the size of the t u m o u r centre (B).
N o t e the different density of the two stellate masses, the more lucent one (A) caused by an infiltrating ductal carcinoma and the o t h e r (B) by an
infiltrating t u b u l a r carcinoma.
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STELLATE OPACITY

In the r e t r o a r e o l a r space a h i g h - d e n s i t y stellate o p a c i t y is visible. I t is adjacent to the areolar skin, w h i c h appears m a r k e d l y t h i c k e n e d and re­
tracted, w i t h the nipple s t r e t c h e d over and a d h e r i n g to the o p a c i t y (A). In an u p p e r a n t e r i o r l o c a t i o n there is a l o w - d e n s i t y stellate o p a c i t y w i t h
h o m o g e n e o u s s h o r t radiating spicules p r o p o r t i o n a t e in length to the size of the t u m o u r centre (B).
N o t e the d i f f e r e n t d e n s i t y of the two stellate masses, the d e n s e r one (A) caused by an i n f i l t r a t i n g ductal c a r c i n o m a and the o t h e r (B) by an in­
filtrating t u b u l a r carcinoma.

Detail of the craniocaudal projection (A) Detail of the lateral projection (B)
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STELLATE OPACITY

In the u p p e r o u t e r q u a d r a n t and in a central location, there is a stellate o p a c i t y of the same density as the s u r r o u n d i n g tissue, w i t h n o n - h o m o ­
geneous spicules at its margins and a m o d e r a t e l y dense t u m o u r centre, w h i c h can be identified only in the c r a n i o c a u d a l p r o j e c t i o n .
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STELLATE OPACITY

The s p o t c o m p r e s s i o n view shows a stellate opacity of comparable d e n s i t y to the s u r r o u n d i n g p a r e n c h y m a , w i t h n o n - h o m o g e n e o u s spicules at
its margins and an irregular shape in the lateral projection. H e r e the radiating p a t t e r n is no longer recognizable, but multiple, confluent, r a d i o l u ­
cent vacuoles are visible ( p o s t - q u a d r a n t e c t o m y scarring with foci of fat necrosis).

Deta il of the lar eraI p r o j e c t i o n
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STELLATE OPACITY

A stellate lesion is visible in an o u t e r central location, of similar low density to the s u r r o u n d i n g tissues. There is no clearly visible h i g h - d e n s i t y
t u m o u r centre, and the two o r t h o g o n a l p r o j e c t i o n s do n o t give the same m o r p h o l o g i c a l patterns. The lateral p r o j e c t i o n shows the thin n o n - h o ­
m o g e n e o u s spicules of variable length better, w h i c h seem to converge on a central area w i t h no sign of a nucleus. T h e p a r e n c h y m a appears
w r i n k l e d and irregular, forming a r o s e t t e - l i k e p a t t e r n . These features are c o n s i s t e n t w i t h a benign proliferative lesion, b u t make it difficult to
d i s t i n g u i s h a stellate lesion from an architectural d i s t o r t i o n .

68
C r a n i o c a u d a l p r o j e c t i o n Lateral p r o j e c t i o n



STELLATE OPACITY

A stellate lesion is visible in an o u t e r central location, of similar low d e n s i t y t o the s u r r o u n d i n g tissues. T h e r e is no clearly visible dense t u m o u r
centre, and the t w o o r t h o g o n a l p r o j e c t i o n s do n o t give the same m o r p h o l o g i c a l p a t t e r n s . T h e lateral p r o j e c t i o n shows the t h i n n o n - h o m o g e n e o u s
spicules of variable length better, which seem t o converge on a central area w i t h no sign of a dense nucleus. T h e p a r e n c h y m a appears w r i n k l e d
and irregular, f o r m i n g a r o s e t t e - l i k e p a t t e r n . These features are c o n s i s t e n t w i t h a b e n i g n p r o l i f e r a t i v e lesion, b u t make it difficult t o d i s t i n g u i s h a
stellate lesion f r o m an architectural d i s t o r t i o n .

Detail of the craniocaudal p r o j e c t i o n

Detail of the lateral p r o j e c t i o n

Histological finding: atypical l o b u l a r hyperplasia
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STELLATE OPACITY

In a central p o s t e r i o r location there is a small, l o w - d e n s i t y stellate opacity w i t h fine, short, homogeneous, radiating spicules p r o p o r t i o n a t e in length
t o the size of the nucleus.
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Magnification view

H i s t o l o g i c a l finding: i n f i l t r a t i n g ductal carcinoma



STELLATE OIJACITY

In a m i d d l e and c e n t r a l l o c a t i o n there is a l o w - d e n s i t y stellate o p a c i t y w i t h n o n - h o m o g e n e o u s spicules r a d i a t i n g i n t o the s u r r o u n d i n g tissues. In
the m a g n i f i c a t i o n view the t u m o u r centre appears clearer, w i t h m u l t i p l e small r a d i o l u c e n t areas and one single coarse calcification inside it. T h e
spicules are a s y m m e t r i c , some p r o p o r t i o n a t e to the t u m o u r centre, o t h e r s t h i n and a l t e r n a t i n g w i t h e l o n g a t e d and r a d i o l u c e n t ones.

C r a n i o c a u d a l p r o j e c t i o n

Detail of the craniocaudal p r o j e c t i o n

Histological finding: atypical l o b u l a r h y p e r p l a s i a
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STELLATE OPACITY

Small stellate opacities of varying density which on closer examination p r e s e n t scalloped or spiculated margins. The real length of the spicules can
be grasped more easily in the magnification view of the specimen.
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STELLATE OPACITY

Stellate opacity:
differential diagnosis of benign proliferative lesion and carcinoma

Benign p r o l i f e r a t i v e lesion

• T h e m o r p h o l o g y of the opacity may vary in different p r o j e c ­
u o n s

• N o p a l p a b l e mass a n d / o r skin r e t r a c t i o n , even w h e n the lesion
is b u l k y o r superficial

• Few, coarse calcifications
• N o central dense, solid t u m o u r centre
• R a d i o l u c e n t central vacuoles
• N o n - h o m o g e n e o u s , long, thin spicules, n o t p r o p o r t i o n a t e to the

size of the nucleus, b u n c h e d t o g e t h e r like "sheaves of w h e a t "

C a r c i n o m a

• D e n s e solid t u m o u r centre
• Dense, w e l l - d e f i n e d r a d i a t i n g spicules, p r o p o r t i o n a t e in l e n g t h

to the size of the t u m o u r centre
• Small c a r c i n o m a s ma y have s e r r a t e d o r scalloped margins
• T h e r e may be skin r e t r a c t i o n
• T h e lesions may c o n t a i n casting-like o r g r a n u l a r calcifications
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D I F F U S E O P A C I T Y

Diffuse opacity

D e f i n i t i o n
M o r p h o l o g i c a l l y p o o r l y defined or circumscribed opacity, o c c u p y i n g more or less extensive parts of the f i b r o - g l a n d u l a r architecture. It may be
objectively difficult to distinguish diffuse o p a c i t y from focal a s y m m e t r y or d e n s i t y due to diffuse edema. Focal a s y m m e t r y may merely indicate
a diversity of anatomical structure, but diffuse opacities are almost always associated w i t h disease. U n l i k e o e d e m a t o u s thickening, diffuse opaci­
ties are n o t accompanied by obvious signs of inflammation.

Margins
P o o r l y defined.

D e n s i t y
D e n s i t y is generally higher than the s u r r o u n d i n g p a r e n c h y m a , and relatively h o m o g e n e o u s .
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DIFFUSE OPACITY

O n the left, behind the areola, there is diffuse l o w - d e n s i t y opacity with p o o r l y defined margins fading gradually into the s u r r o u n d i n g fatty tis­
sue. N o evident signs of inflammation.
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DIFFUSE OPACITY

On the left, behind the areola, there is diffuse l o w - d e n s i t y opacity with p o o r l y defined margins fading gradually into the s u r r o u n d i n g fatty tis­
sue. N o evident signs of inflammation.

Oblique p r o j e c t i o n Mediolateral oblique p r o j e c t i o n
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DIFFUSE OPACITY

O n the right, in the u p p e r central area behind the areola, there is diffuse opacity with p o o r l y defined margins, clearly denser than the s u r r o u n d ­
ing parenchyma. N o evident signs of inflammation.
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DIFFUSE OPACITY

In the u p p e r medial area behind the areola, there is a palpable p a r e n c h y m a t o u s thickening, giving diffuse opacity with p o o r l y defined margins,
denser than the s u r r o u n d i n g parenchyma. N o evident signs of inflammation.

C r a n i o c a u d a l p r o j e c t i o n

C r a n i o c a u d a l p r o j e c t i o n
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A R C H I T E C T U R A L D I S T O R T I O N

A R C H I T E C T U R A L D I S T O R T I O N

D e f i n i t i o n
An a l t e r a t i o n in the n o r m a l direction of an area of the b r e a s t s t r u c t u r e t o w a r d s the nipple. The d e n s i t y of the a l t e r a t i o n is generally low and its
appearance m a y change to some extent in d i f f e r e n t p r o j e c t i o n s . Its a n t e r i o r and p o s t e r i o r p r o f i l e may l o o k a b n o r m a l l y s t r a i g h t , p u l l e d in or wavy
and bumpy, w i t h no visible mass. This is the main characteristic of a r c h i t e c t u r a l d i s t o r t i o n . W h e n the central o r i n t e r n a l p a r t s of the breast are
involved, the p a r e n c h y m a appears w r i n k l e d , folded or disorderly, w i t h m u l t i p l e c o n t i g u o u s r a d i o p a q u e strands. This may give a r o s e t t e - l i k e or
" s c a l l o p e d " p a t t e r n , d e p e n d i n g on w h e t h e r the a l t e r a t i o n is circular o r a r c - s h a p e d .

C l a s s i f i c a t i o n
D e p e n d i n g on the l o c a t i o n of the a r c h i t e c t u r a l d i s t o r t i o n , i.e. at the a n t e r i o r o r p o s t e r i o r margins of the breast, o r w i t h i n it, it is t e r m e d either
marginal o r i n t r a - p a r e n c h y m a l d i s t o r t i o n .

E v a l u a t i o n
In breasts w i t h p a r e n c h y m a l d i s t o r t i o n , it is essential to take a t h o r o u g h h i s t o r y to establish w h e t h e r the o n s e t was s u b s e q u e n t to t r a u m a , and
i d e n t i f y any m o r p h o l o g i c a l changes noticed since it appeared. A n y a s s o c i a t i o n w i t h clinical a n d / o r u l t r a s o u n d - d e t e c t e d irregularities m u s t also be
evaluated.
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A R C H I T E a U R A L DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
E x t e n s i v e l o w - d e n s i t y a r c h i t e c t u r a l d i s t o r t i o n is visible, w i t h a r a d i a t i n g p a t t e r n , s o m e w h a t stellate, centrally in the u p p e r o u t e r q u a d r a n t , espe­
cially in the lateral p r o j e c t i o n . N o r a d i o p a q u e t u m o u r centre.
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ARCHITECTURAL DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
These magnification v iew s show more clearly i n t r a - p a r e n c h ymal d i s t o r t i o n that is difficult to d e t e c t o w i n g to its l o w d e n s i t y . T h e p a r e n c h y m a ap­
pears w r i n k l e d and has a rosette-like appearance.

D etail o f the c ra n io cau da l pr o jection

Detail of th e late ral p r o j e c t i o n

H i s t o l o g i c a l finding: infiltrating ductal carcinoma
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ARCHITEaURAL DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
L o w - d e n s i t y i n t r a - p a r e n c h y m a l d i s t o r t i o n is visible, w i t h a radiating p a t t e r n , centrally in the u p p e r medial quadrant. T h e r e is no t u m o u r centre.
The magnification view clearly shows mixed h y p e r l u c e n t and r a d i o p a q u e strands, and several central h y p e r l u c e n t vacuoles. The r o u n d lucent-cen­
t r e d calcification is dysplastic.
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A R C H I T E O U R A l DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
In the i n n e r u p p e r q u a d r ant, in a p o s t e r i o r loc ation, there is low - d e n s i t y i n t r a - p a r e c h ymal d i s t o r t i o n w i t h a r a d i a t i n g p a t t e r n and no t u m o u r . T h e
m a g n i f i c a t i o n view s h o w s alternating r a d i o l u c e n t and r a d i o p a q u e s t r a n d s and several mixed central r a d i o l u c e n t vac u o l es . The r o u n d l u c e n t - c e n ­
tred calcification is clearly d ysplastic.

D et ail o f the c ra nioc au d al pro jection

H i s t o l o g i c a l finding: sclerosing adenosis
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ARCHITECTURAL DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
In the u p p e r o u t e r q u a d r a n t the p a r e n c h i m a l - s t r o m a l a r c h i t e c t u r e is a b n o r m a l l y o r i e n t e d and looks d i s o r d e r l y or w r i n k l e d . T h e r e is a l o w - d e n ­
sity r o s e t t e image, w h o s e a p p e a r a n c e changes d e p e n d i n g on the o r t h o g o n a l p r o j e c t i o n s .
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ARCHITEOURAL DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
The u p p e r o u t e r q u a d r a n t displays an a b n o r m a l p a r e n c h y m a l - s t r o m a l a r c h i t e c t u r e : it looks d i s o r d e r l y o r w r i n k l e d . T h e image s h o w s a l o w - d e n ­
sity r o s e t t e , w h o s e appearance changes d e p e n d i n g on the o r t h o g o n a l p r o j e c t i o n s .

Detail of the craniocaudal projection

Detail of the lateral p r o j e c t i o n

H i s t o l o g i c a l finding: i n f i l t r a t i n g tubular carcinoma
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ARCHITECTURAL DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
L o w - d e n s i t y architectural d i s t o r t i o n in central lower location, resulting from multiple converging r i b b o n - l i k e opacities. In the craniocaudal p r o ­
jection, the d i s t o r t i o n seems to radiate o u t w a r d s , almost in a star p a t t e r n , while in the lateral p r o j e c t i o n the m o r p h o l o g y is more irregular.
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A R C H I T E a U R A L DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
L o w - d e n s i t y a r c h i t e c t u r a l d i s t o r t i o n in central l o w e r l o c a t i o n , r a d i a t i n g o u t w a r d s , a l m o s t in a star p a t t e r n . N o t e h o w the image changes in the
two p r o j e c t i o n s . N o r a d i o p a q u e t u m o u r centre.

Detail of the lateral p r o j e c t i o n

Detail of the craniocaudal p r o j e c t i o n

H i s t o l o g i c a l finding: atypical ductal hyperplasia
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A R C H I T E a U R A l DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
L o w - d e n s i t y architectural d i s t o r t i o n in the l o w e r i n n e r q u a d r a n t , radiating o u t w a r d s , in a star-like p a t t e r n , especially in the craniocaudal projec­
tion. In the lateral p r o j e c t i o n the image is quite different, w i t h r a d i o p a q u e strands b u n c h e d together, like a "sheaf of w h e a t " . N o clinical or ul­
t r a s o u n d findings are associated.
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ARCHITECTURAL DISTORTION

I n t r a - p a r e n c h y m a l d i s t o r t i o n
L o w - d e n s i t y a r c h i t e c t u r a l d i s t o r t i o n in the u p p e r i n n e r q u a d r a n t , r a d i a t i n g o u t w a r d s , in a star-like p a t t e r n , especially in the c r a n i o c a u d a l p r o j e c ­
tion. N o t e h o w the image changes in the t w o p r o j e c t i o n s . N o r a d i o p a q u e t u m o u r centre.

Detail of the craniocaudal projection Detail of the lateral p r o j e c t i o n

H i s t o l o g i c a l finding: adenosis and epitheliosis
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ARCHITECTURAL DISTORTION

A n t e r i o r m a r g i n a l d i s t o r t i o n
T h e left o u t e r q u a d r a n t s h o w s an a b n o r m a l a n t e r i o r p r o f i l e of the breast, w i t h a s e r r a t e d , spiculated c o n t o u r . N o s p a c e - o c c u p y m g mass IS

d e t e c t a b l e .
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ARCHITECTURAL DISTORTION

A n t e r i o r m a r g i n a l d i s t o r t i o n
The s p o t c o m p r e s s i o n views show more clearly the irregularly shaped opacity w i t h spicules at the margins.

M a g n i f i c a t i o n view

H i s t o l o g i c a l finding: infiltrating ductal carcinoma

M a g n i f i c a t i o n view
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ARCHITECTURAL DISTORTION

P o s t e r i o r m a r g i n a l d i s t o r t i o n
In the right u p p e r o u t e r q u a d r a n t , in a p o s t e r i o r location, the b o d y of the m a m m a r y gland is markedly abnormal, w i t h a d i s o r d e r l y rosette-like
appearance. The d i s t o r t i o n gives a l o w - d e n s i t y image, changing partially according to the projection.
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ARCHITECTURAL DISTORTION

P o s t e r i o r m a r g i n a l d i s t o r t i o n
In the right u p p e r o u t e r quadrant, in a p o s t e r i o r location, the b o d y of the m a m m a r y gland is m a r k e d l y a b n o r m a l , w i t h a d i s o r d e r l y r o s e t t e - l i k e
appearance. The d i s t o r t i o n gives a l o w - d e n s i t y image, changing partially according to the p r o j e c t i o n .

Detail of the c r a n i o c a u d a l p r o j e c t i o n

Detail of the craniocaudal p r o j e c t i o n

Histological finding: benign p r o l i f e r a t i v e h y p e r p l a s i a
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ARCHITECTURAL DISTORTION

A n t e r i o r m a r g i n a l d i s t o r t i o n
Externally, the n o r m a l o r i e n t a t i o n of the bod y of the b r e a s t is altered . T h e a n t e r i o r profile shows a long spiculated groove i n t e r r u p t i n g the n o r ­
mal con vex shape, b u t in the s t a n d a r d cr an io cau d al p r o j e c t i o n no real mass is visible. In the magnification view, the d i s t o r t i o n looks s o m e w h a t
stellate, w i t h a n o n - h o m o g e n e o u s central p o r t i o n c o n t a i n i n g m u l t i p l e r a d i o l u c e n t vacuoles and a coarse calcification.
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c r a n io cau d al p r o j e c t i o n

Ma gnification v iew of the craniocaud al p r o j e c t i o n

Histological finding: i n f i l t r a t i n g d u c t a l c a r c i n o m a



C A L C I F I C A T I O N S

C A L C I F I C A T I O N S

Definition
Calcifications are a m o r p h o u s , radiopaque, acellular entities p r o d u c e d by calcium deposits. T h e y vary w i d e l y in density, shape and siz e, reflecting
the s e c r e t o r y o r degenerative processes of the breast. M a l i g n a n t calcifications may be caused either by cellular s e c r e t i o n or by calcification of
necrotic cancer cells.
The d e t e c t i o n of calcium deposits in a suspicious opacity, or more often, isolated calcified clusters, is only possible w i t h m a m m o g r a p h y , and has
made it possible to recognize many cancers at a very early stage, p e r m i t t i n g conservative s u r g e r y and reducing the m o r t a l i t y rate for breast cancer.
Calcifications are a m o n g the most frequent m a m m o g r a p h i c signs and can also be a m o n g s t the m o s t difficult to define and i n t e r p r e t . I t is useful
to d i s t i n g u i s h b e t w e e n calcifications in the p r o p e r sense or micro calcifications and coarse calcifications. Calcifications can be s o l i t a r y or associat­
ed w i t h opacities.

Classification
In relation to t h e i r site of origin, calcifications are classified as ductal, w h e n t h e y originate in ducts or ductules, or lobular, w h e n t h e y come f r o m
dilated lobules or p s e u d o c y s t s .

Evaluation
Several features m u s t be evaluated in o r d e r to establish the n a t u r e of calcifications:
- Shape
- D i s t r i b u t i o n
- Site
- Size
- N u m b e r
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CLASSIFICATION

D u c t a l calcifications
- granular type
- "casting t y p e "
- mixed
- rod-shaped, t u b u l a r

" C a s t i n g type"

R o d - s h a p e d
98

G r a n u l a r

Mixed



L o b u l a r calcifications
- r o u n d e d o r bead -like (punctate, p o w d e r y )
" ilk f-calci " ( " " , , ' lik ")- ml - 0 -ca ClUm t e a - c u p , memscus- 1 e

- spherical w i t h l u c e n t centre
- " e g g - s h e l l "

R o u n d e d

Spherical w i t h l u c e n t c e n t r e

C L A S S I F I C A T I O N

"Milk -of-calcium"

"Egg-shell"
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CLASSIFICATION

C o a r s e calcifications
- patches ( " p o p c o r n " , " c a n d l e - w a x " )
- vascular
- d y s t r o p h i c
- skin calcifacations
- foreign b o d y - i n d u c e d
- pseudocalcifications

Patches

Skin calcifications

1 0 0

Vascular

F o r e i g n b o d y - i n d u c e d

D y s t r o p h i c

P s e u d o c a l c i f i c a t i o n s



E V A L U A T I O N

M o r p h o l o g y : M o r p h o l o g y is the most i m p o r t a n t feature, with density, in the analysis of calcifications, either isolated or clustered. The shape often
helps establish how they were formed. A cluster of calcifications with heterogeneous m o r p h o l o g y and density should always arouse concern.

R o u n d e d

Rod-like

Milk-of-calcium

G r a n u l a r type

Spherical l u c e n t - c e n t r e d

C a s t i n g type

Egg-shell

Powdery

101



EVALUATION

D i s t r i b u t i o n : This is the second m o s t i m p o r t a n t feature. T h o u g h calcifications often have no particular p a t t e r n of d i s t r i b u t i o n , it is sometimes
possible to establish the i n t r a d u c t a l o r l o b u l a r origin and p r o g r e s s i o n of their g r o w t h in the parench ymal -stromal tissue, and this ma y help iden­
tify the u n d e r l ying pathology. Linear and clustered d i s t r i b u t i o n p a t t e r n s mainly suggest i n t r a d u c t a l carcinomas, as do segmental or lob ar patterns.
The d i s t r i b u t i o n is more likely t o be regional or diffuse in degenerative processes. The m o r p h o l o g y and densit y of calcifications must always be
assessed t o g e t h e r w i t h their d i s t r i b u t i o n .

Linear d i s t r i b u t i o n Clustered d i s t r i b u t i o n Regional d i s t r i b u t i o n
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EVALUATION

Site: Before s t a r t i n g to analyse calcifications, it is advisable to a s c e r t a i n t h a t calcifications are t r u l y i n t r a - m a m m a r y , to rule o u t s k i n o r p s e u d o ­
calcifications due to artefacts.

Size: M a n y d i f f e r e n t d i m e n s i o n s are r e p o r t e d , b u t calcifications associated w i t h m a l i g n a n c i e s are generall y b e t w e e n 0.5 a n d 2 mm, t h o u g h o f t e n
even smaller.

N u m b e r : T h e r e is no consensus on the smallest n u m b e r of calcifications b e y o n d w h i c h it is likely t h a t a lesion is m a l i g n a n t . Some au t h o rs m a i n ­
tain t h a t m o r e t h a n five calcifications in an area of 0.5/1 em x 0.5/1 em is suggestive of a n e o p l a s t i c focus. O b v i o u s l y the n u m b e r of c a l c i f i c a t i o n s
m u s t be evaluated t o g e t h e r with their m o r p h o l o g y and d i s t r i b u t i o n .
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Distribution

The most frequent and easily recognized d i s t r i b u t i o n patterns are:

- linear

clustered

- lobar or segmental

- regional

- diffusely scattered

D I S T R I B U T I O N

105



DISTRIBUTION

Linear d i s t r i b u t i o n

This pattern alone s ugg es ts an intradu ctal proc ess; if the c a lci ficatio ns are linear; elon gated a n d irregular w ith a t e n d e n c y to branch o u t/ the y
are generally con sistent with carcinoma in situ/ b u t if the m o r p h o l o g y is m o r e regular; the densi ty fairl y h o m o g e n e o u s / a n d abo ve a ll i f th e dis­
tribution is radial/ starting from the nipple/ these calcifications are often early signs o f plasma cell mastitis.
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DISTRIBUTION

Linear d i s t r i b u t i o n
A stellate o p a c i t y w i t h intralesional calcifications is visible in the median aspect. Posteriorly, and stretching linearly and p o s t e r i o r l y , some linear
" c a s t i n g t y p e " are also visible.

Detail of the craniocaudal projection

craniocaudal p r o j e c t i o n

1 0 8



DISTRIBUTION

Linear d i s t r i b u t i o n
The image shows "casting type" microcalcifications behind the areola, tightly packed in a f i r s t - o r d e r duct, r e p r o d u c i n g the m o r p h o l o g y of its lu­
men precisely. The d i s t r i b u t i o n is linear in the u n d e r l y i n g p a r e n c h y m a (A). Linear d i s t r i b u t i o n in a r e t r o a r e o l a r duct, with a hint of first and sec­
o n d - o r d e r branching (B).

Lateral p r o j e c t i o n (A) Lateral p r o j e c t i o n (B)

1 0 9



DISTRIBUTION

Clustered distribution

This term is u s e d to indicate calcifications clustered in a small area , no bigger than 1-2 em. Calcifications that are granular type , u n e ven in s i­
ze a n d densit y s trong ly suggest a and p r e d o m i n a n t l y intraductal carcinoma , while r o u n d e d or p u n c t a t e o n e s w ith a regular o u t l i n e m ay b e be­
nign proliferative lesions o f the lobular acini, such as areas o f adenosis or atypical h yperplasia. In the latter case, there are usually m u l t i p l e fo­
ci, spread over a large area, often bilaterally.
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DISTRIBUTION

Clustered d i s t r i b u t i o n
A cluster of g r a n u l a r type calcifications is visible in the u p p e r central region, irregular in density and m o r p h o l o g y (A), a p p r o x i m a t e l y 5 mm in
diameter. In a p o s t e r i o r inferior location there is a cluster of r o u n d e d calcifications, approximately 1 em in diameter, h o m o g e n e o u s in density (B).
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DISTRIBUTION

M u l t i c l u s t e r e d d i s t r i b u t i o n
Behind the areola there are clusters of granular type calcifications, irregular in d e n s i t y and m o r p h o l o g y . T h e i r linear d i s t r i b u t i o n faithfully follows
a lactiferous duct (A). In the u p p e r r e t r o a r e o l a r space there are multiple clusters of granular type calcifications w i t h i r r e g u l a r d e n s i t y and m o r ­
phology, some isolated and others tending t o converge, w i t h i n a lobe (B).

Lateral p r o j e c t i o n (A) Lateral p r o j e c t i o n (B)
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D I S T R I B U T I O N

Lobar (or segmental) distribution

The ductal n e t w o r k o f a whole m a m m a r y lobe or s e g m e n t is involved, from the first-order retroareolar duct to the o u t e r m o s t ramifications. The
ductal n e t w o r k ma y be onl y partiall y involved, or several ducts may be involved. suggesting multifocal or multicentric malignanc y. This pattern
is s e l d o m seen in benign processes such as secretory disease or, later, plasma cell mastitis/ in which the m o r p h o l o g y o f the individual calcifi­
cations is benign a n d the distribution is typically radial/ in parallel planes.
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DISTRIBUTION

Lobar (or s e g m e n t a l ) d i s t r i b u t i o n
N u m e r o u s "casting t y p e " calcifications are visible, following the shape of the duct where they arise, in the o u t e r p o r t i o n of the lobe (A). In the
middle r e t r o a r e o l a r region, there is a n o t h e r cluster of "casting t y p e " calcifications in a segmental pattern, again closely r e p r o d u c i n g the lobar anato­
my. N o t e the t h i c k e n e d tissue in which the microcalcifications are visible (B).
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D I S T R I B U T I O N

Lobar (or segmental) distribution
In a u p p e r retro areolar location th ere are n u m e r o u s mixed calcifications, "casting" and granular t ype, following the ductal l u m e n which is their
site of origin, and in volving the whole lobe as far as the axillary tail. L o b a r d i s t r i b u t i o n is frequentl y associated w i t h multifocal or m u l t i c e n t r i c
malignancies, especially if the m o r p h o l o g y of the individual calcifications is irregular. Sometimes, howe ver, s e c r e t o r y disease can give a segmen ­
tal p a t t e r n .

Lat er al p roj ection Detail of the lateral p r o j e c t i o n
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DISTRIBUTION

Lobar (or segmental) d i s t r i b u t i o n
In the u p p e r o u t e r q u a d r a n t n u m e r o u s mixed calcifications follow the p a t t e r n of their origin in the ductal lumen, involving several adjacent lobes.
Anteriorly, some clusters of calcifications seem t o r e p r o d u c e the shape of individual ducts, whilst p o s t e r i o r l y the deposits are tightly packed al­
m o s t t h r o u g h o u t the p a r e n c h y m a .

Detail of the oblique projection

O b l i q u e projection
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DISTRIBUTION

Regional distribution

The calcifications are s c atte re d w id e ly through the breast tissue, n o t necessarily suggesting a ductal distribution . A regressi ve process o f mi croc ystic
dilatation o f lobular acini, such as "m ilk -o f-ca lci u m " deposits, ma y also b e regionally distributed.
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DISTRIBUTION

R e g i o n a l d i s t r i b u t i o n
Multiple r o u n d e d calcifications are visible in the u p p e r and central areas; t h e y are scattered unevenly, in clusters or singly, t h r o u g h o u t a fairly
large p a r t of the breast tissue. N o t e the circumscribed r o u n d o p a c i t y w i t h sharp a n t e r i o r and b l u r r e d p o s t e r i o r margins, of the same density as
the s u r r o u n d i n g p a r e n c h y m a (A). In the u p p e r area the calcifications are r o u n d e d and " m i l k y " , and lie within a limited area of the breast which
is dense, b u t n o t suggestive of a ductal p a t t e r n d i s t r i b u t i o n (B).
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Regional d i s t r i b u t i o n
The magnification view shows the m o r p h o l o g y and regional d i s t r i b u t i o n of the calcifications more clearly.

DISTRIBUTION

Magnification view
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D I S T R I B U T I O N

Diffusely scattered distribution

These calcifications are scattered at random, with no real p a t t e r n throughout the w h o l e breast. Generally b e n i g n the y are onl y ve ry o c ca­
sionally due to diffuse in situ malignancies. The p r e s e n c e o f a large n u m b e r o f calcifications o f varying s i z e a n d density ma y i m p e d e the de­
tection a n d analysis o f a suspicious clustered lesion, or m a s k the diffuse or g e n e r a l i z e d distribution o f a process, m a k i n g it difficult to clarify its
true extent.

123



DISTRIBUTION

D i f f u s e l y scattered distribution
Calcifications with mixed m o r p h o l o g y (rounded and "milk-of-calcium") appear r a n d o m l y distributed, with no regular pattern, t h r o u g h o u t the
breast.

craniocaudal p r o j e c t i o n Mediolateral oblique p r o j e c t i o n
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M O R P H O L O G Y

Morphology

M o r p h o l o g y can help establish the predictive value of calcifications, which may be classified as probably benign, doubtful
or indeterminate and probably malignant.

Probably benign

- r o u n d (or bead-like)
- " m i l k - o f - c a l c i u m "
- r o u n d l u c e n t - c e n t r e d
- "egg-shel!"
- r o d - s h a p e d or tubular
- coarse ('/popcorn/!, "cendle-wex")
- vascular
- d y s t r o p h i c
- skin c a l c i f i c a t i o n s
- foreign b o d y - i n d u c e d
- p s e u d o c a l c i f i c a t i o n s

Doubtful or indeterminate

- p o w d e r y
- r o u n d e d
- granular t y p e

Probably malignant

- casting t y p e
- granular t y p e
- m i x e d

127



Probably benign calcifications

- r o u n d (or bead-like)
- " m i l k - o t - c s l c i u m "
- r o u n d l u c e n t - c e n t r e d
- I I egg-shel ["

- r o d - s h a p e d or tubular
- coarse ('popcorn!!, c e n d l e - w s x " )
- vascular
- d y s t r o p h i c
- skin calcifications
- foreign b o d y - i n d u c e d
- p s e u d o c a l c i f i c a t i o n s

PROBABLY B E N I G N C A L C I F I C A T I O N S

1 2 9



PROBABLY BENIGN CALCIFICATIONS

Round calcifications

R o u n d calcifications c o m e in different sizes, s o m e t i m e s with p e r f e c t l y smooth, b e a d - l i k e surfaces; t h e y form clusters in the acini o f lobules.
When t h e y are smaller than 0.5 m m they s h o u l d b e d e f i n e d as " p u n c t a t e " or "powdery".
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PROBABLY BENIGN CALCIFICATIONS

R o u n d calcifications
In the u p p e r middle location there are multiple r o u n d calcifications d i s t r i b u t e d unevenly; a few are solitary b u t the m a j o r i t y are clustered t o g e t h e r
in a large p a r t of the breast. T h e r e is a c i r c u m s c r i b e d r o u n d o p a c i t y w i t h sharp a n t e r i o r margins and unclear p o s t e r i o r margins, of the same den­
sity as the s u r r o u n d i n g p a r e n c h y m a (A). A cluster of regularly shaped r o u n d calcifications w i t h u n i f o r m l y higher d e n s i t y is visible in the lower
p e r i a r e o l a r region, w i t h i n a c i r c u m s c r i b e d opacity w i t h b l u r r e d margins (B).
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PROBABLY BENIGN CALCIFICATIONS

R o u n d calcifications
Multiple r o u n d calcifications distributed unevenly; a few are solitary b u t the majority are clustered together in a large part of the breast. T h e r e is
a circumscribed r o u n d opacity with sharp anterior margins and blurred p o s t e r i o r margins, of the same density as the s u r r o u n d i n g p a r e n c h y m a (A).
A cluster of regularly shaped r o u n d calcifications w i t h uniformly higher density is visible w i t h i n a circumscribed opacity with blurred margins (B).

Lateral 111;1 mification vicv Ii tological finding: i n t r a c a n a l i c u l a r fibroadenoma
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PROBABLY BENIGN CALCIFICATIONS
I

R o u n d calcifications
N u m e r o u s r o u n d calcifications are d i s t r i b u t e d u n e v e n l y on b o t h sides, t h r o u g h o u t the breast; some are s o l i t a r y and c o a r s e a n d o t h e r s are finer
and m o r e n u m e r o u s .
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PROBABLY BENIGN CALCIFICATIONS

R o u n d calcifications
N u m e r o u s r o u n d calcifications are d i s t r i b u t e d u n e v e n l y on b o t h sides, t h r o u g h o u t the breast; some are s o l i t a r y and coarse and o t h e r s are finer
and m o r e n u m e r o u s .

C l o s e - u p of the mediolateral oblique projection Close-up of the mediolateral oblique p r o j e c t i o n
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PROBABLY BENIGN CALCIFICATIONS

R o u n d calcifications
Multiple r o u n d calcifications, varying in diameter and density, d i s t r i b u t e d in a circumscribed area, with no segmental p a t t e r n .

C r a n i o c a u d a l p r o j e c t i o n
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PROBABLY BENIGN CALCIFICATIONS

"Milk-of-calcium" calcifications

These c a l c i f i cations are crescent or " teac up " sh ap ed when observed in the o b l i q u e p r o j e c t i o n / w h i l e in the c r a n i o c a u d a l p r o j e c t i o n they look
round, faint/ a m o r p h o u s/ so m et i m es like smel', fuzz )/t non-homogeneous patche s. The fact that the c a l c i f i c a t i o n s l o o k different in the tw o pro­
je ct ions is p a t h o g n o m o n i c / b u t when there are o n l y a few with an elongated shape or they o c c u p y o n l y a small area/ they may be more dif­
ficult to interpret. // M i l k -o f -cal c i u m/ / calcifications are p r o d u c e d by c a l c i u m secretions from microcysts that form as a delayed e p i p h e n o m e n o n
o f adenosis ( m i c r o c y s t i c adenosis)
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PROBABLY BENIGN CALCIFICATIONS

"Milk - o f - c a l c i u m " calcific a t i o n s
These calcifications are crescent or " t e a c u p " shaped w h e n o b s e r v e d in the o b l i q u e p r o j e c t i o n , while in the c r a n i o c a u d a l p r o j e c t i o n they l o o k
r o u n d , faint, a m o r p h o u s , sometimes like small, fuzzy, n o n - h o m o g e n e o u s patches. The fact t h a t the calcifications l o o k d i f f e r e n t in the two p r o ­
jections is p a t h o g n o m o n i c , b u t w h e n there are o n l y a few w i t h an e l o n g a t e d shape or t h e y o c c u p y o n l y a small area, t h e y may be more difficult
to i n t e r p r e t . " M i l k - o f - c a l c i u m " calcifications are p r o d u c e d by calcium secretions from micro cysts that form as a delayed e p i p h e n o m e n o n of adeno­
sis ( m i c r o c y s t i c adenosis).

Magnification view

Lateral p r o j e c t i o n
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PROBABLY BENIGN CALCIFICATIONS

" M i l k - o f - c a l c i u m " calcifications
The m a g n i f i c a t i o n views b e t t e r s h o w these calcifications: s o m e are neatly r o u n d , o t h e r s are less d i s t i n c t , s o m e t i m e s l o o k i n g like small, fuzzy, n o n ­
h o m o g e n e o u s p a t c h e s in the c r a n i o c a u d a l p r o j e c t i o n ; in the lateral o r o b l i q u e p r o j e c t i o n , t h e y are c r e s c e n t s h a p e d , due t o the calcium d e p o s i t s
s e t t l i n g on the concave floor of the microcysts. The fact t h a t the calcifications l o o k d i f f e r e n t in the t w o p r o j e c t i o n s is p a t h o g n o m o n i c , b u t w h e n
there are o n l y a few o r t h e y o c c u p y o n l y a small area, t h e y m a y be m o r e difficult to i n t e r p r e t . " M i l k - o f - c a l c i u m " calcifications are p r o d u c e d b y
calcium s e c r e t i o n s f r o m micro cysts that f o r m as a d e l a y e d e p i p h e n o m e n o n of adenosis.

C r a n i o c a u d a l magnification view Lateral magnification view
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PROBABLY BENIGN CALCIFICATIONS

"Milk -of-calcium" calcifications
These calcifications are pol y m o r p h o u s : some ar e ne atly r o u n d , o t h e r s are less d i s t i n c t , sometimes l o o k i n g like small , f u z z y, n o n - h o m o g e n e o u s
patches in the c r a n i o c a u d a l p r o j e c t i o n ; in the lateral o r o b l i q u e p r o j e c t i o n , they ar e crescent shaped, due t o the calcium d e p o s i t s settling on the
concave f l o o r of the microc ysts. " M i l k - o f - c a l c i u m " calcifications are p r o d u c e d b y calcium secretions from microcysts t h a t f o r m as a delayed
e p i p h e n o m e n o n of adenosis.

C rani o caud al p r o j e c t i o n
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PROBABLY BENIGN CALCIFICATIONS

"Milk-of-calcium" calcifications
The m a g n i f i c a t i o n views s h o w the steps in the f o r m a t i o n of milk of calcium. T h e r e are some l o w e r - d e n s i t y r o u n d spots, w h i c h are the s t a r t of
the calcification, w i t h solitary or coalescing f o r m a t i o n s , and some r o u n d and r i n g - l i k e l u c e n t - c e n t r e d calcifications.

ra nioca udal magni fi cmion \·ie\
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PROBABLY BENIGN CALCIFICATIONS

Round l u c e n t - c e n t r e d calcifications

These are r a d i o l u c e n t r o u n d entities w i th a sha rp, regular c a l c i f i e d rim , measuring a p p r o x i m a t e l y 1 m m . They o c c u r in s m a l l cysts o r fat n ecro ­

sis foci . Lucent- c e n t r e d c a l c i f i c a t i o n s may be t o t a l l y c a l c i f i e d o r at various stages o f c a l c i f i c a t i o n .
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PROBABLY BENIGN CALCIFICATIONS

R o u n d l u c e n t - c e n t r e d calcifications
R o u n d masses of mixed appearance, 1-3 m m in diameter, are visible in the m i d d l e p o s t e r i o r region; m o s t are c o n f l u e n t . Some are totally and ho­
m o g e n e o u s l y r a d i o p a q u e , while o t h e r s have a r i n g - l i k e rim capsule (A). R i n g - l i k e l u c e n t - c e n t r e d calcifications are d i s s e m i n a t e d t h r o u g h o u t the
b r e a s t (B).
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Craniocaudal p r o j e c t i o n (A) Craniocaudal p r o j e c t i o n (B)



PROBABLY BENIGN CALCIFICATIONS

R o u n d l u c e n t - c e n t r e d calcifications
R o u n d masses of mixed appearance, 1-3 m m in d i a m e t e r , m o s t l y c o n f l u e n t . Some are t o t a l l y a n d h o m o g e n e o u s l y r a d i o p a q u e , w h i l e o t h e r s have
a r i n g - l i k e rim (A). R i n g - l i k e l u c e n t - c e n t r e d calcifications are d i s s e m i n a t e d t h r o u g h o u t the b r e a s t (B).

ran iocaudal magnification vie w (A)

raniocaudal mag nifica tion view ( 13)

145



PROBABLY BENIGN CALCIFICATIONS
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"Egg-shell" calcifications

These are generally ring-like calcifications a p p r o x i m a t e l y 7 cm in diameter; with a thicker c a l c i f i e d rim, looking like c a l c i f i e d spheres. They ma y
be s u b s e q u e n t to traumatic fat necrosis, surgical excision , radiotherapy or ductal ectasia.
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PROBABLY BENIGN CALCIFICATIONS

"Egg-shell" calcifications
In the u p p e r aspect there is an oval r a d i o l u c e n t image almost entirely s u r r o u n d e d by an intensely calcified r a d i o p a q u e rim and containing areas
in the early stages of calcification (A). The calcified spheres are occasionally p o o r l y lucent, w i t h a " b l o w n glass" or " m i l k y " appearance (B).
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PROBABLY BENIGN CALCIFICATIONS

"Egg-shell" calcifications
This oval r a d i o l u c e n t mass is almost entirely s u r r o u n d e d b y an intensely calcified r a d i o p a q u e rim and contains areas in the early stages of calci­
fication (A). The calcified sphere is p o o r l y lucent, w i t h a " b l o w n glass" or " m i l k y " appearance (B).

C r a n i o c a u d a l magnification view (B)

Lateral m a g n i f i c a t i o n view (A)
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PROBABLY BENIGN CALCifiCATIONS

"Egg-shell" calcifications
Multiple radiolucent images with clear-cut margins and a sometimes i n c o m p l e t l y calcified rim. Generally the calcified spheres are p o o r l y lucent,
with a " b l o w n glass" or " m i l k y " appearance.

L a t e r a l m a g n i f i c a t i o n view

Lateral p r o j e c t i o n
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PROBABLY BENIGN CALCIFICATIONS

Rod-shaped or tubular calcifications

Rod-shaped calcifications are streight, bright a n d relatively regular. R o d - s h a p e d a n d tubular calcifications ma y fill or surround dilated ducts; the y
consist o f solid "c o re s" with blunt, smooth edges when they fill the ductal lumen a n d look like h o l l o w c ylinders when the y are in the walls.
These calcifications form a radiating pattern from the areola, following the ducts a n d their ramifications. They are c a u s e d b y secretory disease/
ductal ectasia a n d plasma cell mastitis/ a n d result from the extravasation o f irritants into the m a m m a r y parenchyma through the dilated d u c t
walls.
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I

R o d - s h a p e d or tubular calcifications
R o d - s h a p e d calcifications are intensely r a d i o p a q u e , linear, and regular shaped, following the ductal lumen from which they originate. Generally
t h e y radiate o u t evenly from the areola, in the p a t t e r n of the ducts and their ramifications (A) (B). These calcifications are f r e q u e n t l y associated
w i t h ductal ectasia or plasma cell mastitis.
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PROBABLY BENIGN CALCIFICATIONS

Rod-shaped calcifications
I n t e n s e l y r a d i o p a q u e linear calcifications, r e p r o d u c i n g the d u c t a l l u m e n from w h i c h t h e y originate. G e n e r a l l y t h e y radiate o u t evenly f r o m the
areola, f o l l o w i n g the p a t t e r n of the ducts and their r a m i f i c a t i o n s (A) (B). These calcifications are f r e q u e n t l y associated w i t h ductal ectasia o r plas­
ma cell mastitis.

C r a n i o c a u d a l magnification view (B)

C r a n i o c a u d a l magnification view (A)
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Rod-shaped calcifications
I n t e n s e l y r a d i o p a q u e linear calcifications, r e p r o d u c i n g the ductal lumen from which the y originate. Generall y the y radiate o u t evenly from the
areola, following the p a t t e r n of the ducts and their ramifications (A) (B). A mass is visible behind the areola, w i t h t h i c k e n i n g of the overlying
.skin. These elongated calcifications, the wa y they radiate o u t following the ductal architecture, and the presence of r e t r o a r e o l a r thickening are all
s t r o n g l y predictive of ductal ectasia and plasma cell mastitis (A) (B) .

Lateral ma gnification view (B)

Lateral p r o j e c t i o n (A )
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Tubular or r o d - s h a p e d calcifications
Calcifications of v a r io u s t ypes are seen s c a t t e r e d t h r o u g h o u t the breast, some r o d - s h a p e d , o r solid " c o r e s " w i t h b l u n t , s m o o t h m a r g i n s f o l l o w i n g
the p a t t e r n of the ducts, others like sleeves o r tubes, s u r r o u n d i n g enlarged ducts. In the d e e p e r tissues, t h e r e are t w o r o u n d " eg g- s h ell" calcifica­
tions, p r o b a b l y due to sacciform ductal ectasia.

craniocaud al pr ojection C r a n i o c aud al m agnification view
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PROBABLY BENIGN CALCIFICATIONS

Coarse calcifications

These are patches o f calcifications ("p op c o rn!! or "can d le - w ax") o f vario u s shape s a n d sizes! generally around the edges o f a lesion! so m e tim es
covering it c o m p l e t e l y. They are usually coarse a n d markedl y radiopaque a n d are distributed randoml y throughout a c i r c u m s c r i b e d m ass. They
are c o m p a t i b l e with calcifying fibroadenomas. Distinctly wav y, arc-shaped, c o n t i n u o u s calcifications o f variable density indicate the walls o f
cysts in the process o f b e c o m i n g calcified.
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PROBABLY BENIGN CALCIFICATIONS

C o a r s e calcifications ("pop-corn", "candle-wax")
Several coarse calcifications are seen in a deep c e n t r a l location, w i t h i n a circumscribed o p a c i t y with regular margins. This image is consistent with
calcified f i b r o a d e n o m a (A). Behind the areola there is a l o b u l a t e d c i r c u m s c r i b e d o p a c i t y w i t h clear margins, and coarse " b l a c k b e r r y - l i k e " calci­
fications along the a n t e r i o r profile, p a r t l y inside and p a r t l y o u t s i d e the lesion (B).
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C o a r s e calcifications ("pop corn", "candle-wax")
A m a r k e d l y dense lobulated circumscribed opacity with sharp margins is visible in the o u t e r r e t r o a r e o l a r location, w i t h coarse " b l a c k b e r r y - l i k e "
calcifications along the a n t e r i o r profile, p a r t l y inside and p a r t l y o u t s i d e the lesion. The magnification views clearly shows the i n t r a d u c t a l p a t t e r n
of the calcifications outside the lesion.

raniocauda l magnification view

ICW

H i s t o l o g i c a l finding: multiple intraductal papillomas w i t h foci of infiltrating papillary carcinoma
1 5 9



PROBABLY BENIGN CALCIFICATIONS

C o a r s e c a l c i f i c a t i o n s ("popcorn", " c a n d l e - w a x " )
Multiple circumscribed opacities are visible, with sharp margins and coarse calcifications varying in shape, size and density.
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PROBABLY BENIGN CALCIFICATIONS

Vascular c a l c i f i c a t i o n s

Typically these give an image o f one or two calcified lines along the vessel walls l giving rise to the characteristic "railway lines" pattern. Gen­
erally these calcifications are not difficult to interpret unless o n l y o n e wall is cslcitied, or o n l y a single short s e g m e n t o f the vessel, with lin­
ear or p i n - p o i n t calcifications which may be difficult to distinguish from "casting type" ductal calcifications.
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V a s c u l a r c a l c i f i c a t i o n s
M u l t i p l e vessels in d i f f e r e n t stages of calcification are visible. In the u p p e r area, there is a small, unevenly calcified t w i s t e d vessel. In the l o w e r
part, a n o t h e r vessel gives the c h a r a c t e r i s t i c " r a i l w a y lines" p a t t e r n , w i t h t w o t h i c k calcified lines r u n n i n g along the vessel walls, in a t o r t u o u s
" s p i r a l " or " c o r k s c r e w " p a t t e r n .
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Dystrophic calcifications

These t e n d to vary in appearance and size: they may be elongated, rod-shaped, vermicular a n d hard to detir«: or large a n d coarse, a n d very
easy to interpret. They can occur after radiotherapy or surgery.
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D y s t r o p h i c calcifications
In the o u t e r p a r t of the breast a coarse calcification is visible, c o m p r i s i n g several parts, seemingly s u r r o u n d i n g a focus of fat necrosis. The largest
calcified p o r t i o n has the appearance of "lava flow" (A). The smaller ones are ring-like, w i t h a lucent centre. Sequelae of Q u a r t ( Q u a d r a n t e c t o ­
my and R a d i o t h e r a p y ) .
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PROBABLY BENIGN CALCIFICATIONS

D y s t r o p h i c calcifications
In the o u t e r p a r t of the breast a coarse calcification is visible, c o m p r i s i n g several parts, seemingly s u r r o u n d i n g a focus of fat necrosis. The largest
calcified p o r t i o n has the appearance of "lava flow " (A). The smaller ones are ring-like, w i t h a lucent centre. Sequelae of Q U A R T .

165
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D y s t r o p h i c calcifications
A coarse calcification is visible in the r e t r o a r e o l a r region, c o m p r i s i n g several parts, seemingly s u r r o u n d i n g a focus of fat necrosis, like a " s t r i n g of
beads". Multiple d y s t r o p h i c calcifications; the smaller ones are ring-like, w i t h a lucent centre. Sequelae of Q U A R T .

Lateral magnification view

Lateral p r o j e c t i o n
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D y s t r o p h i c calcifications
N u m e r o u s d y s t r o p h i c calcifications are d i s t r i b u t e d in the lower q u a d r a n t s , giving a " d e s e r t rose" image. Sequelae of Q U A R T .

Lateral p r o j e c t i o n Lateral magnification view
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Skin calcifications

These m a y p r e s e n t as small c a l c i f i e d spheres m e a s u r i n g 1 or 2 mm OJ; m o r e often! as ring-like! o c c a s i o n a l l y c o a l e s c i n g calcifications o f " b i n o c ­
u l e t " or "tritolium" appearance. The deposits are d u e to c a l c i f i e d s e b a c e o u s glands a n d are g e n e r a l l y s e e n b e h i n d the areola! in the axilla! or
peripherally in the m e d i a l quadrants! w h e r e t h e y t e n d to p r o j e c t into the p a r e n c h y m a rather than over the skin.
W h e n t h e s e calcifications are clustered in small masses! tangential views o f the skin m a y b e useful.

169
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Skin calcifications
Skin calcifications may p r e s e n t as small s p h e r e s m e a s u r i n g 1-2 mm or, m o r e often, as ring-like, occasionally coalescing calcifications of " b i n o c u ­
lar" o r " t r i f o l i u m " a p p e a r a n c e . In this case calcifications are visible p e r i p h e r a l l y in the medial q u a d r a n t s , where t h e y t e n d to p r o j e c t into the
p a r e n c h y m a r a t h e r t h a n over the skin. W h e n these calcifications are c l u s t e r e d in small masses, tangential views of the skin m a y be useful.
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Skin c a l c i f i c a t i o n s
Skin calcifications ma y p r e s e n t as small s p h e r e s m e a s u r i n g 1-2 m m o r , m o r e o f t e n , as r i n g - l i k e , o c c a s i o n a l l y coalescing calcifications of " b i n o c u ­
lar" o r " t r i f o l i u m " appearance. In thi s case calcifications are v is i b le p e r i p h e r a l l y in the medial q u a d r a n t s , w h e r e the y t e n d t o p r o j e c t i n t o the
p a r e n c h y m a r a t h e r t h a n o ver the skin. W h e n these calcifications are c l u s t e r e d in small masses, t a n g e n t i a l views of the s k i n ma y be useful.

Detail of the craniocaudal proje ction Detail of the cran io cau da l project ion
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Skin c a l c i f i c a t i o n s
Small l u c e n t - c e n t r e d spheres, 1-2 mm wide w i t h a " b i n o c u l a r " or " t r i f o l i u m " appearance, occasionally coalescing, are visible at the p e r i p h e r y of
the l o w e r medial q u a d r a n t (A). These deposits, w h i c h are due to calcified sebaceous glands, p r o j e c t into the skin, as in these tangential views of
the skin (B).

172

Lateral p r o j e c t i o n (A) Lateral p r o j e c t i o n (B)
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Skin c a l c i f i c a t i o n s
Small l u c e n t - c e n t r e d spheres, 1-2 mm wide w i t h a " b i n o c u l a r " o r " t r i f o l i u m " a p p e a r a n c e , o c c a s i o n a l l y coalescing, are visible at the p e r i p h e r y of
the l o w e r medial q u a d r a n t (A). These d e p o s i t s , w h i c h are due to calcified s e b a c e o u s glands, p r o j e c t i n t o the skin, as in these t a n g e n t i a l views of
the s k i n (B).

Lateral magnification view (A) Tangential craniocaudal magnification view (B)
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Pseudocalcifications

This group includes artifacts caused by: a) a l u m i n i u m - b a s e d deodorizers in the armpit! b) talcum p o w d e r in the s u b m a m m a r y groove or m e d i ­
al location area! c) particles o f film emulsion caused b y roller marks or spoiled chemicals and d) dust or scratches on the screen.
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P s e u d o c a l c i f i c a t i o n s
N u m e r o u s , small, l o w - d e n s i t y , flake-like calcified masses, occasionally coalescing, are seen deep in the lower i n n e r q u a d r a n t , close to the sub­
m a m m a r y groove. These are caused by talcum powder.

C r a n i o c a u d a l view
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PROBABLY BENIGN CALCIFICATIONS

P s e u d o c a l c i f i c a t i o n s
N u m e r o u s , small, low-density, flake-like calcified masses, o c c a s i o n a l l y coalescing, are seen deep in the l o w e r i n n e r q u a d r a n t , close to t h e s u b ­
m a m m a r y groove. These are caused by t a l c u m p o w d e r .

C r a n i o c a u d a l magnification view C r a n i o c a u d a l magnification view
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Doubtful or indeterminate calcifications

- p o w d e r y or p u n c t a t e

- r o u n d

- granular type

D O U B T F U L OR I N D E T E R M I N A T E C A L C I F I C A T I O N S

1 7 9



D O U B T F U L O R I N D E T E R M I N A T E C A L C I F I C A T I O N S

Powdery or punctate calcifications

Punctate calcifications are extremely small (less than 0.5 mm in diameter)! often barely perceptible! r o u n d or oval! a n d o f low density. They are
usually sharply outlined, occur in clusters or are distributed reglonellv. a n d are less c o m m o n l y diffuse or extensive. Magnification views m a y
help differentiate p u n c t a t e from granular type calcifications.
They m a y be found in the fibrous stroma with no certain aetiology. They rarely prove to be cancer or cancer-related.
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DOUBTfUL OR INDETERMINATE CALCIFICATIONS

P o w d e r y or p u n c t a t e calcifications
There is a tiny cluster of barely perceptible punctate, p o w d e r i s h calcifications, in an anterior, u p p e r paraareolar location. D u e to their size, there­
fore, the difficulty of detecting these calcifications is added to the difficulty in classifying them as benign or malignant.
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

Powdery or p u n c t a t e calcifications
There is a t i n y c l u s t e r of barely p e r c e p t i b l e , p u n c t a t e calcifications, in an anterior, u p p e r p a r a a r e o l a r location. T h e large n u m b e r of calcified p a r ­
ticles and the m o r p h o l o g y and overall shape of the c o l l e c t i o n are best seen in the c l o s e - u p s and the X - r a y of the surgical specimen. P u n c t a t e cal­
cifications are sometimes difficult to d i f f e r e n t i a t e f r o m g r a n u l a r t y p e calcifications, b u t t h e y are generally smaller and t e n d to coalesce.

icw and X -r.1Y of biopsy specime n Hi .t o lo ' ' : ductal h pcrpla "ia , ithout at ypia
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

P o w d e r y or p u n c t a t e calcifications
In he medial a n t e r i o r l o c a t i o n there is a tiny cluster of barely visible p u n c t a t e calcifications, a p p a r e n t l y in an area of s t r o m a l thickening.

C r a n i o c a u d a l p r o j e c t i o n

184



DOUBTFUL OR INDETERMINATE CALCIFICATIONS

P o w d e r y or p u n c t a t e calcifications
This magnification detail shows more clearly the shape and density of these irregular, heterogeneous calcifications with ill-defined margins, locat­
ed in a small irregularly shaped opacity. O n l y the size of the individual calcifications and of the cluster may help t o distinguish them from gran­
ular type calcifications.

M a g n i f i c a t i o n view H i s t o l o g y : ductal i n f i l t r a t i n g carcinoma, p r e d o m i n a n t l y intraductal
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

P o w d e r y or p u n c t a t e calcifications
An isolated cluster of p u n c t a t e calcifications is visible centrally b e h i n d the areola.

C r a n i o c a u d a l p r o j e c t i o n
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

P o w d e r y or p u n c t a t e calcifications
These magnification details show more clearly the large n u m b e r and the m o r p h o l o g y of the sharply outlined, sph erical, u n i f o r m l y dense calcified
particles, and the shape of the whole cluster.

Iagnificalion views

Hi rolo gy: epit helial h yperp la ia
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

P o w d e r y or p u n c t a t e calcifications
Spread w i d e l y in the breast, b e h i n d the areola, are n u m e r o u s barely p e r c e p t i b l e p u n c t a t e calcifications.

L a t e r a l p r o j e c t i o n
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

Round calcifications

Round, smooth sharply outlined, (llpearl-like") calcifications o f various sizes are found in the acini o f lobules, often g r o u p e d in clusters. When
they are smaller than 0.5 m m they should be called "punctate" or "powderish".
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

R o u n d calcifications
R o u n d calcifications v a r y i n g in d e n s i t y and shape are s c a t t e r e d w i t h i n the breast. In this a context, as seen in the m a g n i f i c a t i o n views, some
areas s h o w calcifications v e r y d i f f i c u l t to classify.

Lateral p r o j e c t i o n Magnification views
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

R o u n d calcifications
N u m e r o u s r o u n d calcifications of varying d e n s i t y w i t h r e g i o n a l d i s t r i b u t i o n are seen in these m a g n i f i c a t i o n views.
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

R o u n d calcifications
R o u n d i s h calcifications, variable in shape and density, appear t o be clustered in the u p p e r p o r t i o n of the breast. A few elongated, crescent shaped
calcifications are associated.

Detail of the lateral projection

Lateral p r o j e c t i o n
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

R o u n d calcifications
These m a g n i f i c a t i o n details s h o w calcifications v a r y i n g in shape from r o u n d t o g r a n u l a r and " m i l k - o f - c a l c i u m " , This finding is n o t easy to i n t e r ­
pret. F o l l o w - u p at t w o years shows no m o r p h o l o g i c a l o r s t r u c t u r a l changes.
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

R o u n d calcifications
Diffuse, r o u n d calcifications, varying in density and morphology. In the l o w e r o u t e r q u a d r a n t in a posterior location there appear to be clustered cal­
cifications, n o t easy t o classify. A circumscribed, oval opacity with coarse calcifications along the c o n t o u r is visible in the u p p e r o u t e r quadrant.

1 9 4

C r a n i o c a u d a l p r o j e c t i o n Mediolateral oblique projection



DOUBTFUL OR INDETERMINATE CALCIFICATIONS

R o u n d calcifications
These m a g n i f i c a t i o n details show calcifications v a r y i n g in shape from r o u n d to g r a n u l a r t y p e and " m i l k - o f - c a l c i u m " , w i t h d i s t r i b u t i o n t h a t to be
more likely regional. This finding is not easy t o i n t e r p r e t . F o l l o w - u p at three years s h o w s no m o r p h o l o g i c a l or s t r u c t u r a l changes.

raniocaudal magnificarion

Lateral magnification

Iist ol o g y: epit hel ia l h p e rpl a i.
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

G r a n u l a r type calcifications

Granular type calcifications (B I- RA O S: p l e o m o r p h i c , h e t e r o g e n e o u s ) are irregular, highl y dense a n d ma y look like "c rus h e d s to n es", "iron fil­
ings ", or fine "grain s o f seit ". They generally form in clusters , s o m e t i m e s m u l t i p l e groupings. W h e n their distribution is s e g m e n t al or diffusel y
scattered, they ma y not be readily distinguishable from dysplastic calcifications. W h e n their density is s o m e h o w lower a n d m o r p h o l o g y rela­
tively h o m o g e n e u s , t h e y often cannot be differentiated from round or "m ilk -o f-ca lc iu m " calcifications.

1 9 7



DOUBTFUL OR INDETERMINATE CALCIFICATIONS

G r a n u l a r t y p e calcifications
P o s t e r i o r l y in the l o w e r i n n e r q u a d r a n t there is a t i g h t l y packed cluster of high-density, h e t e r o g e n e o u s granular type calcifications, within an ill­
defined o p a c i t y of the same d e n s i t y as the s u r r o u n d i n g p a r e n c h y m a . Two more similar t i n y clusters are visible a n t e r i o r l y and superiorly. This
radiological finding is n o t easy to i n t e r p r e t .
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

Granular type calcifications
The tightly packed clusters of high-densit y, h e t e r o g e n e o u s g r a n u l a r t ype calcifications, w i t h i n an ill-defined opacit y of the same d e n s i t y as the
s u r r o u n d i n g paren chyma, not visible in all the p r o j e c t i o n s . Two more similar t i n y clusters are visib le. This radiological finding is n o t easy t o in­
terpret.

Dl,t.lil lJf the c ra n io audal projection

Hi t o) gy : c1 ero in u : den I '

D eta il of the lateral projection

(':J':J



• L 1F.ICATIONS

G r a n u l a r type calcifications
A cluster of p r e d o m i n a n t l y granular t y p e calcifications is seen p o s t e r i o r l y in an u p p e r central location. I t is barely detectable in the craniocaudal
p r o j e c t i o n .

2 0 0

C r a n i o c a u d a l p r o j e c t i o n Lateral p r o j e c t i o n



DOUBTFUL OR INDETERMINATE CALCIFICATIONS

G r a n u l a r type calcifications
The magnification views show granular type calcifications, varying in density and shape and possibly leading to different i n t e r p r e t a t i o n s . The radiog­
raphy of the surgical specimen clearly shows an irregular p a t t e r n of calcifications, some of them branching, which arouse a suspicion of malignancy.

blique magnification view

r - r.l y of th e su rgical specimen Hi tolog : ductal ca rci n o rr u I n itu
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DOUBTFUL OR INDETERMINATE CALCIFICATIONS

Granular type calcifications
In the a n t e r i o r o u t er p a r t of the breast g r a n u l a r t y p e calcifications seem t o have a segmental d i s t r i b u t i o n . In the m a g n i f i c a t i o n views these pol y­
m o r p h i c entities can be seen m o r e clearly: some g r a n u l a r type, some r o u n d i s h , some b r a n c h i n g . I n t e r p r e t a t i o n of this s p e c i m e n is n o t straight­
f o r w a r d .

20 2

C r a n i o c a u d a l p rojection

Deta il of the cra niocau d a l pro jection

Histology: atypical d u c t a l hyperplasia



Probably malignant calcifications

- casting type

- granular type

- m i x e d

P R O B A B L Y M A L I G N A N T C A L C I F I C A T I O N S
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PROBABLY MALIGNANT CALCIFICATIONS

Casting type calcifications

These calcifications are limor and irregularl y shaped, gi ving a h i g h - d e n s i t y image. They fill the ducts a n d their branches, gi ving a distinctive lin­
ear or fragmented pattern. The necrotic cellular fragments gi ve rise to the cast o f the dilated ductal lumen.
They are usually easily distinguishable from rod-like calcifications which are typically regular a n d following a radiating pattern .
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PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
Elongated, irregular, high-density, casting type calcifications fill a duct in a r e t r o a r e o l a r location, and follow a linear d i s t r i b u t i o n pattern in the
u n d e r l y i n g parenchyma.

2 0 6

C r a n i o c a u d a l p r o j e c t i o n

C r a n i o c a u d a l magnification view

H i s t o l o g y : Paget's c a r c i n o m a



PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
Closely-packed, elongated, irregularly shaped, branching type calcifications follow the course of the d u c t (A), r e p r o d u c i n g its a n a t o m y perfectly.
N o t e the thickening of the p o r t i o n involved by the neoplasia, which is larger than the cluster of calcifications (B).

( B)
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PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
Linear, b r a n c h i n g , i r r e g u l a r i n t r a d u c t a l calcifications mimic the m o r p h o l o g y of the ducts involved by the carcinoma in the l o w e r medial quadrant.
The calcifications follow a linear d i s t r i b u t i o n and involve several ducts of a lobe, across a r o u g h l y triangular area.
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PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
Linear, b r a n c h i n g , i r r e g u l a r i n t r a d u c t a l calcifications mimic the m o r p h o l o g y of the d u c t s i n v o l v e d by b r e a s t cancer in the l o w e r medial q u a d r a n t .
The calcifications f o l l o w a linear d i s t r i b u t i o n and involve several d u c t s of a lobe.

H i s t o l o g y : Paget's carcinoma
2 0 9



PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
H e r e there is p r o n o u n c e d t h i c k e n i n g of the skin of the areola, w i t h swelling due t o diffuse oedema. T i g h t l y - p a c k e d casting type calcifications are
d i s t r i b u t e d segmentally b e h i n d the areola and centrally, t o g e t h e r with multiple clusters of granular type calcifications.

Craniocaudal p r o j e c t i o n
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PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
These magnification views clearly show r e t r o areolar ducts containing casting t ype calcifications at different stages of f o r m a t i o n ; some ducts are
completely full of calcifications. The multiple clusters of granular t ype or mixed calcifications indicate a multifocal lesion.

H i s t o l o g y : i n f l a m m a t o r y c a r c i n o m a with an e x t e n s i v e i n t r a d u c t a l c o m p o n e n t C r a n i o c aud al p r o j e c t i o n
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PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
These calcifications are extensively d i s t r i b u t e d along the ducts, spreading t h r o u g h one or more lobes and raising the possibility of multifocal or
m u l t i c e n t r i c breast cancer. Such a d i s t r i b u t i o n may, however, c o m m o n l y be found in s e c r e t o r y disease or late in " p l a s m a cell mastitis",
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PROBABLY MALIGNANT CALCIFICATIONS

C a s t i n g type calcifications
The se calcification s ar e ext en siv ely dist r i b u t e d along the ducts, s p r e a d i n g t h r o u g h one o r m o r e lobes and ra ising the p o s s i b i l i t y of m u l t i f o c a l or
mult icentric breast canc er. Such a d i s t r i b u t i o n ma y, however, c o m m o n l y be f o u n d in s e c r e t o r y disease or late in " p l a s m a cell mastitis".

Magnification view

Detail o f th e m ed iol at eraI oblique proj ection

H i s t o l o g y : i n f l a m m a t o r y carcinoma with an e x t e n s i v e intraductal c o m p o n e n t
2 13



PROBABLY MALIGNANT CALCIFICATIONS

G r a n u l a r type calcifications

Granular t y p e calcifications have irregular shape/ high d e n s i t y a n d m a y l o o k like gravel/ c r u s h e d stones iron filings/ or fine grains o f salt. They
generally have a c l u s t e r e d distribution, s o m e t i m e s m u l t i p l e groupings. W h e n t h e y are s c a t t e r e d s e g m e n t a l l y or diffuseljj t h e y are n o t readily dis­
tinguishable from dysplastic calcifications. W h e n their d e n s i t y a n d m o r p h o l o g y are h e t e r o g e n e o u s , t h e y often c a n n o t b e d i f f e r e n t i a t e d from r o u n d
or " m i l k - o i - c e l c i u m " calcifications.
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PROBABLY MALIGNANT CALCIFICATIONS

G r a n u l a r type calcifications
A small cluster of granular type calcifications is visible medially in the u p p e r o u t e r quadrant. The calcifications vary in shape and density and re­
semble crushed stones, i r o n filings and fine grains of salt.

C r a n i o c a u d a l p r o j e c t i o n

H i s t o l o g y : ductal carcinoma in situ
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PROBABLY MALIGNANT CALCIFICATIONS
I

Granular type calcifications
A small cluster of granular type calcifications is visible medially in the u p p e r o u t e r q u a d r a n t . The calcifications vary in shape and d e n s i t y and re­
semble c r u s h e d stones, iron filings and fine grains of salt.
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PROBABLY MALIGNANT CALCIFICATIONS

Granular type calcifications
Foci of i n t r a d u c t a l microcalcifications, h e t e r o g e n e o u s in d e n s i t y and m o r p h o l o g y , resembling crushed stones, iron filings and fine grains of salt.
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PROBABLY MALIGNANT CALCIFICATIONS

Granular type calcifications
Foci of i n t r a d u c t a l c alcifications, heterogeneous in densit y and m o r p h o l o g y, resembling c r u s h e d stones, iron filings and fine grains of salt.

H i s t o l o g y : fibroadenoma
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PROBABLY MALIGNANT CALCIFICATIONS

G r a n u l a r type calcifications
This t i g h t l y - p a c k e d cluster of irregularly shaped, high-density granular type calcifications lies within an opacity that is heterogeneous in density
with irregular and ill defined margins. C o n t i g u o u s l y is a n o t h e r small opacity, similar in appearance, indicating the multifocality of the neoplasia.

H i s t o l o g y : m u l t i f o c a l i n f i l t r a t i n g c a r c i n o m a , w i t h an e x t e n s i v e i n t r a d u c t a l c o m p o n e n t
2 2 0



PROBABLY MALIGNANT CALCIFICATIONS

Granular type calcifications
Irregularly shaped, high-densit y, heterogeneous calcifications resembling crushed stones, iron filings and fine grains of salt.

1..1Ie rn 1 magnification viev

H i s t o l o g y : i n f i l t r a t i n g ductal carcinoma
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PROBABLY MALIGNANT CALCIFICATIONS

G r a n u l a r t y p e c a l c i f i c a t i o n s
M u l t i p l e clusters of g r a n u l a r t y p e calcifications are seen in the o u t e r a r e o l a r area of the breast, some filling an ectactic r e t r o a r e o l a r duct.

Hi st olo g mult ifo cal du ct al ca rcino ma in itu
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PROBABLY MALIGNANT CALCIFICATIONS

Mixed calcifications

Mi x e d calcifications pre sent variabl y as granular type formations or casting type. Their distribution is generall y diffuse or s e g m e n t a l . They a re
diagnostic o f a m a l i g n a n t process.
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PROBABLY MALIGNANT CALCIFICATIONS

Mixed calcifications
Diffuse g r a n u l a r t y p e and cast-like calcifications associated w i t h malignancy are visible anteriorly.

C r a n i o c a u d a l p r o j e c t i o n
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PROBABLY MALIGNANT CALCIFICATIONS

Mixed calcifications
Diffuse mixed calcifications, g r a n u l a r type associated w i t h cast-like ones, are visible a n t e r i o r l y , h i g h l y c o n s i s t e n t w i t h malignancy.

C r a n i o c a u d a l magnification view

H i s t o l o g y : m u l t i f o c a l i n f i l t r a t i n g c a r c i n o m a , w i t h an e x t e n s i v e i n t r a d u c t a l c o m p o n e n t
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R A D I O L U C E N C Y

Radiolucency

A sharp-edged radiolucent mass may be seen / w ith a radiopaque rim that is generally c o m p l e t e or only partly broken. Var ying in s i z e and so m e­
times o c c u p ying the whole breast/ these may be round, oval or more rarel y lobulated. They are usually c a u s e d b y lipomas/ p s e u d o l i p o m a s a n d
foci o f fat necrosis.
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RADIOLUCENCY

R a d i o l u c e n c y
A large, r o u n d , r a d i o l u c e n t mass is visible in the u p p e r part, occup ying most of the breast and s u r r o u n d e d for two thirds by a radiop aque rim
t h a t graduall y fades into the b a c k g r o u n d (A). This oval mass has a r a d i o p a q u e capsule that can be seen clearly onl y in the l o w e r p o r t i o n , prox­
imal t o the s u b m a m m ary groove, and co n t ain s a n o t h e r l o b u l a r r a d i o l u c e n t mass w i t h a contiguous coarse calcification (B).
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RADIOLUCENCY

R a d i o l u c e n c y
These s p o t m a g n i f i c a t i o n views s h o w inferiorly, near the s u b m a m m a r y groove, the r a d i o p a q u e capsule w h i c h seems t o r u n parallel to the t h i n ha­
lo rim of the mass (A). More clearly visible is the l o b u l a t e d r a d i o l u c e n t mass, w i t h its fine, l o w - d e n s i t y r a d i o p a q u e ring. T h e c o n t i g u o u s coarse
oval calcification seems t o delimit a n o t h e r r a d i o l u c e n t mass (B). B o t h s t r u c t u r e s are p r o b a b l y the r e s u l t of fat necrosis, p a r t l y calcified.

Lateral magnification view (A)

Lateral magnification view (B)

229



RADIOLUCENCY

R a d i o l u c e n c y
An oval r a d i o l u c e n t mass, s u r r o u n d e d by a t h i n r a d i o p a q u e ring, is seen p o s t e r i o r l y in the lower o u t e r quadrant. In the o b l i q u e p r o j e c t i o n (A)
it seems to c o n t a i n multiple, s h a r p l y outlined, oval, c i r c u m s c r i b e d opacities, suggestive of fibroadenolipoma. The craniocaudal p r o j e c t i o n (B) clear­
ly shows the opacities are o u t s i d e the lesion. The finding is c o n s i s t e n t w i t h lipoma.

2 3 0
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RADIOLUCENCY

R a d i o l u c e n c y
A huge, oval, r a d i o l u c e n t mass, occupying most of the breast and s u r r o u n d e d by a t h i n r a d i o p a q u e line, is seen on the o b l i q u e (A) and c r a n i o ­
caudal p r o j e c t i o n s (B). The finding is c o n s i s t e n t w i t h lipoma.

Mediolateral oblique projection (A) C r a n i o c a u d a l p r o j e c t i o n (B)
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RADIOLUCENCY

R a d i o l u c e n c y
An oval r a d i o l u c e n t mass is seen p o s t e r i o r l y in the u p p e r q u a d r a n t w i t h a clear-cut p o s t e r i o r outline and an ill-defined a n t e r i o r margin fading in­
t o the s u r r o u n d i n g p a r e n c h y m a (A). An oval, well-delineated r a d i o l u c e n t mass is seen centrally in the u p p e r q u a d r a n t (B). N e i t h e r formation has
a r a d i o p a q u e rim. The finding is c o n s i s t e n t w i t h p s e u d o l i p o m a s .
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Mediolateral oblique p r o j e c t i o n (A) Craniocaudal projection (B)



RADIOLUCENCY

R a d i o l u c e n c y
A l o b u l a t e d , r a d i o l u c e n t mass is a p p a r e n t a n t e r i o r l y in the u p p e r q u a d r a n t , s u r r o u n d e d by an u n e v e n l y t h i c k r a d i o p a q u e rim, w i t h p a r t i a l septa
inside. A h a r d n o d u l a r mass w i t h an i r r e g u l a r c o n t o u r is p a l p a b l e at clinical e x a m i n a t i o n . This finding p o i n t s t o t r a u m a t i c fat necrosis.

M a g n i f i c a t i o n view

Mediolateral oblique p r o j e c t i o n
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RADIOLUCENCY

R a d i o l u c e n c y
An oval radiolucent mass, s u r r o u n d e d b y an unevenly thick radiop aque rim , is seen posteriorl y in a central location in the breast (B). This image
was taken six m o n t h s after n o d u l e c t o m y for an opacity in the same place (A). The diagnostic finding is consistent with traumatic fat necrosis.

2 3 4

C r a n i o caud al project ion (A ) Cranioc aud al pro jection s ix months later (B)



A S Y M M E T R I C BREAST T I S S U E

Asymmetric breast tissue

Significant areas o f fibroglandular tissue on o n e side that appear different c o m p a r e d with the contralateral breast, b e c a u s e they are either o f
greater e x t e n t or o f higher density. If there are no other abnormalities, this is s i m p l y a normal variant o f breast structure.
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ASYMMETRIC BREAST TISSUE

P a r e n c h y m a l a s y m m e t r y
In the u p p e r o u t e r q u a d r a n t the d e n s i t y of the p a r e n c h y m a l tissue is h i g h e r t h a n in the c o n t r o l a t e r a l breast, as s h o w n in b o t h the oblique and
c r a n i o c a u d a l views, w i t h no signs of focal p a t h o l o g y .
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ASYMMETRIC BREAST TISSUE

P a r e n c h y m a l a s y m m e t r y
In the u p p e r o u t e r q u a d r ant the densit y o f the p a r e n c h y m a l tissue is g r e a t e r t h a n in the c o n t r o l a t e r a l breast, as s h o w n in b o t h the o b l i q u e and
c r a n i o c a u d a l views, w i t h no signs of focal p a t h o l o g y.

Mediolat er al obliqu e pro jection M e d i o l a t c r al oblique pr ojection
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ASYMMETRIC BREAST TISSUE

P a r e n c h y m a l a s y m m e t r y
T h e b r e a s t p a r e n c h y m a on the left seems m o r e v o l u m i n o u s t h a n the o t h e r one, w i t h no signs of focal pathology.
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F O C A L A S Y M M E T R Y

Focal asymmetry

Areas o f glandular tissue without the characteristics o f a true mass, b u t r e c o g n i z a b l e with similar appearance in the craniocaudal , lateral a n d
o b l i q u e projection. These may simply be normal local asymmetries b u t further investigation is justified, with targeted magnification views a n d if
necessary ultrasound.
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FOCAL ASYMMETRY

Focal a s y m m e t r y
In the r i g h t u p p e r o u t e r q u a d r a n t there is a visible area of p a r e n c h y m a l tissue of higher d e n s i t y than the o t h e r breast, w i t h a similar appearance
in b o t h the o b l i q u e and craniocaudal views, w i t h no signs of focal pathology.
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C r a n i o c a u d a l p r o j e c t i o n C r a n i o c a u d a l p r o j e c t i o n



FOCAL ASYMMETRY

Focal a s y m m e t r y
In the right u p p e r o u t e r q u a d r a n t there is a visible area of p a r e n c h y m a l tissue of h i g h e r d e n s i t y t h a n the o t h e r breast, w i t h a similar a p p e a r a n c e
in b o t h the o b l i q u e and craniocaudal views, w i t h no signs of focal p a t h o l o g y .

Mediolateral o b l i q u e p r o j e c t i o n Mediolateral oblique p r o j e c t i o n

241



S K I N T H I C K E N I N G A N D R E T R A C T I O N

Skin thickening and retraction

Skin t h i c k e n i n g a n d retraction can be diffuse or focal. Skin t h i c k e n i n g or even ulceration! can o c c u r as a result o f t u m o u r direct invasion or
through t h i c k e n i n g a n d retraction o f Coopers ligaments.
Skin changes can result from a contiguous malignancy, infection or inflammation! primary skin disorders! l y m p h a t i c or vascular obstruction! a n d
systemic diseases affecting the skin. Post-surgical scarring a n d fat necrosis can also cause skin thickening a n d retraction.
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SKIN THICKENING AND R E T R A a l O N

Skin t h i c k e n i n g and r e t r a c t i o n
A high density, stellate o p a c i t y w i t h r a d i a t i n g spicules i n t o the s u r r o u n d i n g p a r e n c h y m a is seen in the inner s u b a r e o l a r l o c a t i o n with thickened
and r e t r a c t e d o v e r l y i n g areolar skin.

C r a n i o c a u d a l magnification view

C r a n i o c a u d a l p r o j e c t i o n
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SKIN THICKENING AND RETRACTION

Skin t h i c k e n i n g and retraction
In the o u t e r r e t r o a r e o l a r location a r o u n d i s h r a d i o l u c e n t mass w i t h a r a d i o p a q u e r i m is c o n t i g u o u s w i t h the t h i c k e n e d and r e t r a c t e d a r e o l a r skin.
This appears t o be the result of t r a u m a t i c fat necrosis w h i c h p r o d u c e s a clinically d e t e c t a b l e h a r d l u m p w i t h u n c l e a r edges m i m i c k i n g a malig­
nancy.

C r a n i o c a u d a l magnification view

C r a n i o c a u d a l p r o j e c t i o n
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SKIN THICKENING AND R E T R A a l O N

Skin t h i c k e n i n g and r e t r a c t i o n
A n t e r i o r marginal d i s t o r t i o n in the o u t e r q u a d r a n t is visible w i t h fine spicules r a d i a t i n g i n t o the s u b c u t a n e o u s fat and t o w a r d the t h i c k e n e d and
r e t r a c t e d skin.
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C r a n i o c a u d a l p r o j e c t i o n C r a n i o c a u d a l magnification view



O E D E M A

Oedema

Diffuse o e d e m a causes generalized thickening o f the trabecular stromal n e t comprising C o o p e r s ligaments a n d the retinacula cutis! with dilat­
ed satellite lymphatics. There may also b e thickening o f the skin.
This finding is typical o f benign processes such as mastitis! post-radiotherapy changes a n d congestive heart failure s e c o n d a r y to k i d n e y failure.
Thickened skin also invariably accompanies inflammatory carcinoma in which a focal o p a c i t y m a y be visible mammographically. Post-therapy
follow-up m a y b e advisable in these cases! to p e r m i t a differential diagnosis.
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OEDEMA

O e d e m a
Diffuse o e d e m a w i t h t h i c k e n i n g of the t r a b e c u l a r s t r o m a l net; the w h o l e b r e a s t appears " b l u r r e d " . The lateral p r o j e c t i o n clearly shows t h i c k e n ­
ing of the skin of the areola and s u r r o u n d i n g skin, d o w n t o the l o w e r q u a d r a n t s .
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OEDEMA

O e d e m a
Diffuse o e d e m a w i t h thick ening of the t r a b e c u l a r s t r o m a l net and " b lu r r in g" of the w h o l e breast. The lateral p r o j e c t i o n clearly shows t h i c k e n i n g
of the skin of the areola and s u r r o u n d i n g skin, d o w n to the l o w e r q u a d r a n t s . T h e m a g n i f i c a t i o n view illustrates the " t r a b e c u l a r " a p p e a r a n c e of
the p r e m a m m a r y fatt y tissues as a result of the a c c u m u l a t e d fluid in i n f r a m a m m a r y l y m p h a t i c s .

Magnification view of th e cra n iocau d al proje ction
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OEDEMA

O e d e m a
D i f f u s e o e d e m a w i t h t h i c k e n i n g of the t r a b e c u l a r s t r o m a l net and " b l u r r i n g " of the w h o l e breast. The lateral p r o j e c t i o n also clearl y shows thick­
ening of the skin of the areola and s u r r o u n d i n g skin, d o w n t o the l o w e r q u a d r a n t s . T h e magnification view illustrates the " t r a b e c u l a r " appear­
ance of the p r e m a m m a r y fatt y tissues as a r e s u l t of the a c c u m u l a t e d fluid in i n f r a m a m m a r y lymphatics.
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OEDEMA

O e d e m a
This m a g n i f i c a t i o n view clearly shows the t h i c k e n i n g of the skin of the areola and s u r r o u n d i n g skin, d o w n to the l o w e r q u a d r a n t s . I t illustrates
the " t r a b e c u l a r " appearance of the p r e m a m m a r y fatty tissues as a result of the a c c u m u l a t e d fluid in C o o p e r ' s ligaments and i n f r a m a m m a r y l y m ­
phatics.

C r a n i o c a u d a l magnification view

251



OEDEMA

O e d e m a
Diffuse o e d e m a w i t h t h i c k e n i n g of the the t r a b e c u l a r s t r o m a l net and " b l u r r i n g " of the whole breast. This image also clearly shows thickening
of the skin of the areola and s u r r o u n d i n g skin, d o w n t o the l o w e r quadrants.
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ASYMMETRICALLY DILATED D U C T S

Asymmetrically dilated ducts

Linear, r i b b o n - l i k e , t u b u l a r or branching, single or m u l t i p l e opacities, parallel and radiating in the retroareolar space.

This appearance is t y p i c a l of ectactic ducts and, less c o m m o n l y , of intraductal p a p i l l o m a or c a r c i n o m a .
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ASYMMETRICALLY DILATED DUCTS

A s y m m e t r i c a l l y dilated ducts
In the r e t r o a r e o l ar l o c a t i o n a c i r c u m s c r i b e d r o u n d i s h , r a d i o l u c e n t m ass of low densit y is visible, seemingly contiguous w i t h the areolar skin (A).
G a l a c t o g r a p h y shows an ectactic main duct c o n t i g u o u s ant er io rly w i t h a l o b u l a t e d mass filling the duct lumen an d p o s t e r i o r l y w i t h the opacity
p r e v i o u s l y described (B). The r e t r o a r e o l a r d u c t is s t r a i g h t up to a few centimetres from the areolar skin (C).

Hi t ol o g y: du ct al ca rc ino ma in itu ( ) ( B)
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INTERPRETING AND REPORTING

"The r e p o r t is an X-ray o f the radiologist"

T h e r e p o r t f o r m a l l y describes the p r o f e s s i o n a l service r e n d e r e d b y a r a d i o l o g i s t and expresses his or her d i a g n o s t i c a s s e s s m e n t and s u g g e s t i o n of
a c t i o n to be taken. T h e t w o basic c o m p o n e n t s of a m a m m o g r a m r e p o r t are i n t e r p r e t a t i o n and language.

I N T E R P R E T A T I O N
T h e i n t e r p r e t a t i o n p h a s e of a m a m m o g r a m follows a logical s e q u e n c e of key steps leading a u t o m a t i c a l l y to a s y s t e m a t i c p r o c e s s c o m p r i s i n g the
f o l l o w i n g :

a) I m a g e quality c o n t r o l
Q u a l i t y standards for m a m m o g r a p h y are well k n o w n and cover the p r o p e r p e r f o r m a n c e and acquisition of the images and their correct identification.

4a , . !

P r e l i m i n a r y i n f o r m a t i o n basically i n c l u d e s the p a t i e n t ' s name, date of the m a m m o g r a p h i c e x a m i n a t i o n , side and q u a d r a n t ( s ) examined, and p r o ­
j e c t i o n used. T h e s e are all i m p o r t a n t for f o l l o w - u p .
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INTERPRETING AND REPORTING

The t e c h n i c a l p a r a m e t e r s by w h i c h the c o r r e c t e x e c u t i o n of the m a m m o g r a m is assessed relate b o t h to the b r e a s t t o be e x a m i n e d and t o the
image a c q u i r e d .

The b r e a s t

- c o r r e c t p o s l t l o n m g

- correct compreSSIOn

- absence of s k i n f o l d s and artefacts

T h e i m a g e

- i d e n t i f i c a t i o n visible

- breast p o s i t i o n e d c e n t r a l l y on the film

- r e t r o m a m m a r y area visible

- pectoralis muscle i n c l u d e d

- nipple in line

- even d a r k e n i n g

- sub m a m m a r y groove visible
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INTERPRETING AND REPORTING

b) D e t e c t i o n
Systematic c o m p a r i s o n of right and left m a m m o g r a m s is f u n d a m e n t a l .
Sequential e x a m i n a t i o n of limited areas of the m a m m o g r a m s using the h o r i z o n t a l and o b l i q u e masking m e t h o d described by Tabar makes It
easier to d e t e c t subtle lesions and small, a s y m m e t r i c opacities w i t h i n the breast and along its c o n t o u r s .

Sequential examination with h o r i z o n t a l masking: an irregular opacity with ill­
defined margins is evident in the left breast close to the axilla.
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Sequential examination in oblique masking. Marginal deep d i s t o r t i o n of the parenchyma in the right
breast.



INTERPRETING AND REPORTING

O n c e y o u h a v e f o u n d o n e l e s i o n , t h e r e is s t i l l t h e r e s t o f t h e b r e a s t a n d t h e o t h e r , c o n t r a l a t e r a l o n e t o be c a r e f u l l y e x a m i n e d . B e a r in
m i n d t h a t t h e r e m a y be m u l t i p l e o r b i l a t e r a l l e s i o n s ; d e t e c t i n g a b e n i g n l e s i o n m a y s o m e t i m e s h a v e t h e e f f e c t o f d a n g e r o u s l y l o w e r i n g
o n e ' s level o f a t t e n t i o n , w h i c h can i m p a i r t h e q u a l i t y o f t h e final d i a g n o s i s .
A s y m m e t r i e s d u e t o a r t e f a c t s o r o v e r l a p p i n g s t r u c t u r e s m u s t be c a r e f u l l y d i s t i n g u i s h e d . T h e i r s i g n i f i c a n c e a n d l o c a t i o n s h o u l d be as­
s e s s e d in r e l a t i o n to t h e n o r m a l p a r e n c h y m a l a n d s t r o m a l s t r u c t u r e s in o r t h o g o n a l p r o j e c t i o n s a n d w i t h t h e aid o f s p o t c o m p r e s s i o n
views. C o m p a r i s o n w i t h p r e v i o u s films m a y p r o v i d e i m p o r t a n t i n f o r m a t i o n , e s p e c i a l l y if t h e o l d e r m a m m o g r a m s w e r e o f t h e s a m e
q u a l i t y .

c) A n a l y s i s

O n c e an a n o m a l y has b e e n d e t e c t e d , its m o r p h o l o g y a n d s t r u c t u r e m u s t be c l o s e l y a n a l y s e d a n d c l a s s i f i e d o n t h e basis o f its e l e m e n t a r y
signs a n d c h a r a c t e r i s t i c s ( o p a c i t i e s , d i s t o r t i o n s , c a l c i f i c a t i o n s , etc.).

d) I n t e g r a t i o n w i t h o t h e r d i a g n o s t i c p r o c e d u r e s

In a m u l t i m o d a l d i a g n o s t i c s t u d y of the b r e a s t t h e c l i n i c a l b r e a s t e x a m i n a t i o n f i n d i n g s m u s t be a s s e s s e d t o g e t h e r w i t h t h e m a m m o g r a m s
and t h e r e s u l t s o f a n y a d d i t i o n a l e x a m i n a t i o n s ( u l t r a s o u n d , c y t o l o g y , m i c r o h i s t o l o g y ) so as to l i m i t t h e r i s k o f false p o s i t i v e s o r n e g a t i v e s .
V a r i o u s o t h e r f a c t o r s , s u c h as the p a t i e n t ' s age, t i m e o f o c c u r r e n c e o f t h e l e s i o n o r o n s e t o f s y m p t o m s , o f c h a n g e s in t h e l e s i o n o r s y m p ­
t o m s t h a t m a y o c c u r s p o n t a n e o u s l y o r be i n d u c e d b y t h e r a p y , h e l p o r i e n t the d i a g n o s i s a n d d i s t i n g u i s h a b e n i g n f r o m a m a l i g n a n t l e s i o n .
A n y c l i n i c a l d i f f i c u l t i e s m u s t be d e s c r i b e d in t h e m a m m o g r a p h y r e p o r t .

e) S y n t h e s i s
T h i s p a r t o f t h e r e p o r t r e f l e c t s the r a d i o l o g i s t ' s k n o w l e d g e a n d skill. I t is t h e m o s t c r u c i a l p h a s e o f i n t e r p r e t a t i o n s i n c e it w i l l h a v e an
i m p a c t o n t h e o v e r a l l d i a g n o s t i c c o n c l u s i o n a n d o n t h e r e c o m m e n d a t i o n s f o r f u r t h e r a c t i o n . T h e s e are t h e e l e m e n t s t h a t r e a s s u r e a p a ­
t i e n t o f t h e r a d i o l o g i s t ' s r e l i a b i l i t y a n d a b i l i t y .
T h e r a d i o l o g i s t w i l l c l e a r l y s t a t e in t h e d i a g n o s t i c a s s e s s m e n t w h e t h e r t h e case is n o r m a l , b e n i g n , s u s p i c i o u s o r m a l i g n a n t , s i n c e t h i s w i l l
i n f l u e n c e f u r t h e r c l i n i c a l d e c i s i o n s . R e c o m m e n d a t i o n s m a y i n c l u d e p e r i o d i c f o l l o w - u p e x a m i n a t i o n s w h e n n o b r e a s t p a t h o l o g y has b e e n
d e t e c t e d (in a c c o r d a n c e w i t h t h e g u i d e l i n e s ) , o r s h o r t - i n t e r v a l f o l l o w - u p f o r l e s i o n s i d e n t i f i e d as b e n i g n , w i t h - as a p p r o p r i a t e s u g g e s ­
t i o n s as t o t h e m e d i c a l t h e r a p y .
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INTERPRETING AND REPORTING

C O M M U N I C A T I O N A N D L A N G U A G E
T h e language used to c o n v e y the r a d i o l o g i s t ' s i n t e r p r e t a t i o n in the r e p o r t s h o u l d be s e m a n t i c a l l y correct, succinct, clear and to the point. Care­
ful choice of the r i g h t w o r d s , w h e n d e s c r i b i n g the signs i d e n t i f i e d t h r o u g h the d i f f e r e n t diagnostic p r o c e d u r e s used, is key t o p r o m p t under­
s t a n d i n g by the r e a d e r of a r e p o r t . Avoid u n n e c e s s a r y p r e l i m i n a r y c o n s i d e r a t i o n s o r verbose c i r c u m l o c u t i o n s to describe findings, especially w h e n
t h e y are normaL D e s c r i b e o n l y the signs of the p a t h o l o g y at hand.
In s h o r t , the typical r e p o r t s h o u l d comprise:
- a very b r i e f d e s c r i p t i o n of the b r e a s t s t r u c t u r e (adipose, f i b r o g l a n d u l a r , dense)
- a clear, s h o r t d e s c r i p t i o n of the signs f o u n d
- an assessment of the significance of the basic semiologic findings
- r e c o m m e n d a t i o n s o n w h a t a c t i o n m i g h t be t a k e n next.
T h e t e r m i n o l o g y used s h o u l d be logical and c o n s i s t e n t t h r o u g h o u t the d e s c r i p t i o n , clinical i m p r e s s i o n , diagnostic assessment of findings and rec­
o m m e n d a t i o n s s u g g e s t e d in the r e p o r t , w h i c h s h o u l d a n s w e r some essential q u e s t i o n s while p r o v i d i n g f u n d a m e n t a l i n f o r m a t i o n .

QUESTIONS TO ANSWER

Are there clinical a n d m a m m o g r a p h i c signs o f a lesion?
I f findings i n d i c a t e a n o r m a l b r e a s t once the clinical and m a m m o g r a p h i c e x a m i n a t i o n s have been c o n d u c t e d p r o p e r l y and the results of any o t h ­
er i n v e s t i g a t i o n have been c a r e f u l l y s c r u t i n i z e d and t a k e n i n t o a c c o u n t , t h e n the case may be classified as n o r m a l o r negative. T h e p a t i e n t s h o u l d
be i m m e d i a t e l y i n f o r m e d so t h a t she m a y be r e a s s u r e d and relieved of the a n x i e t y g e n e r a t e d by the examination.

Do the signs d e f i n i t e l y suggest a benign lesion?
T h e r e are n o t m a n y s i t u a t i o n s in w h i c h a b r e a s t e x a m i n a t i o n reveals a d e f i n i t e l y b e n i g n p a t t e r n with no r o o m for d o u b t . H o w e v e r , should this
be the case the p a t i e n t s h o u l d be e x p r e s s l y i n f o r m e d . N o f u r t h e r e x a m i n a t i o n s are w a r r a n t e d and over-zealous f o l l o w - u p is of no clinical value
and will o n l y c o n s t i t u t e a s o u r c e of a n x i e t y for the p a t i e n t .

Do the signs suggest or indicate a malignancy?
W h e n the findings raise s u s p i c i o n o r are clearly indicative of a malignancy, the p a t i e n t s h o u l d be i n f o r m e d n o t o n l y in the w r i t t e n r e p o r t but al­
so in p e r s o n , w i t h tact and t h o u g h t f u l n e s s . A calm talk a b o u t w h a t t h e r a p e u t i c o p t i o n s lie ahead will n o t o n l y c o n f i r m the radiologist's profes­
s i o n a l i s m b u t will also p r o v i d e c o n s i d e r a b l e r e a s s u r a n c e and s u p p o r t to the p a t i e n t .
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Does the lesion require histological confirmation?
W h e n i r r e g u l a r o p a c i t i e s o r calcifications are p r e s e n t a n d w h e n e v e r the clinical, m a m m o g r a p h i c o r c y t o l o g i c a l f i n d i n g s a r o u s e any s u s p i c i o n
or d o u b t , h i s t o l o g i c a l e x a m i n a t i o n of the l e s i o n is r e q u i r e d . N o t e t h a t n o t even n e g a t i v e c y t o l o g y j u s t i f i e s n o t d o i n g a b i o p s y w h e n c l i n i c a l
and m a m m o g r a p h i c e x a m i n a t i o n s a r o u s e s u s p i c i o n .

Are further investigations necessary?
The r a d i o l o g i s t is r e s p o n s i b l e for the overall d i a g n o s t i c w o r k - u p and flow c h a r t o f a case and will t h e r e f o r e suggest any f u r t h e r tests t h a t m i g h t
be necessary. In line w i t h the p r o f e s s i o n a l gold s t a n d a r d , it is best if the r a d i o l o g i s t p e r s o n a l l y takes care of the w h o l e d i a g n o s t i c p r o c e d u r e .

Is referral necessary?
T h e r a d i o l o g i s t m a y r e f e r the p a t i e n t to a n o t h e r s p e c i a l i s t s h o u l d the clinical f e a t u r e s of t h e case call f o r this.

Are s h o r t - i n t e r v a l follow-up or p e r i o d i c b r e a s t e x a m i n a t i o n s for early diagnosis necessary?
I f the f i n d i n g s s t r o n g l y s u g g e s t a b e n i g n l e s i o n , f o l l o w - u p at m i d d l e - l e n g t h i n t e r v a l s m a y be r e c o m m e n d e d to c h e c k t h a t no c h a n g e s o c c u r
in the l e s i o n w i t h o u t u n d u e risks for the p a t i e n t . T h i s a v o i d s u n n e c e s s a r y b i o p s i e s and scar f o r m a t i o n w h i c h m a y raise s u b s e q u e n t p r o b l e m s
of i n t e r p r e t a t i o n .

I N F O R M A T I O N TO GIVE

Type o f m a m m o g r a p h y structure (ultrasound)
State p r e l i m i n a r i l y w h e t h e r the b r e a s t t i s s u e p a t t e r n is d i f f i c u l t to e x p l o r e . T h i s m a y be d u e to its i n t r i n s i c d e n s i t y o r to c h a n g e s in t h e fi­
b r o g l a n d u l a r s t r u c t u r e f o l l o w i n g surgery, r a d i a t i o n t h e r a p y o r r e c o n s t r u c t i v e s u r g e r y . In v e r y d e n s e b r e a s t , w h e r e the s e n s i t i v i t y o f m a m ­
m o g r a p h y may be l i m i t e d , it may be a p p r o p r i a t e t o e m p h a s i z e t h a t the b r e a s t is d i f f i c u l t to e x p l o r e and e n c o u r a g e the p a t i e n t to see h e r
p h y s i c i a n for p e r i o d i c b r e a s t e x a m i n a t i o n s .

Site o f the lesion
I n d i c a t e the site o f the lesion in the t w o o r t h o g o n a l p r o j e c t i o n s and its p o s i t i o n w i t h r e f e r e n c e to the d i f f e r e n t q u a d r a n t s . S p e c i f y p a r t i c u l a r
sites, s u c h as the r e t r o a r e o l a r area, the d e e p r e g i o n o v e r the p e c t o r a l m u s c l e fascia, the s u b m a m m a r y g r o o v e , o r a x i l l a r y tail.
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Imaging signs
Briefly d e s c r i b e the basic f i n d i n g s of the b r e a s t i m a g i n g u s i n g the t e r m i n o l o g y n o r m a l l y e m p l o y e d for the t y p e of test d o n e (opacity, microcalci­
fications, US mass, etc).

Size o f lesion
Give the m a x i m u m d i a m e t e r of the lesion because this i n f o r m a t i o n is i m p o r t a n t for c h o o s i n g the surgical o p t i o n . Spicules s h o u l d be i n c l u d e d
w h e n m e a s u r i n g stellate opacities; for calcifications, the w h o l e area c o n t a i n i n g t h e m will be c o u n t e d in the m e a s u r e m e n t .

Relationship o f the lesion with the skin a n d d e e p e r layers
Skin i n f i l t r a t i o n s and any s u s p i c i o n t h a t the d e e p e r fascia of the p e c t o r a l i s m a j o r muscle m a y be involved are i m p o r t a n t w h e n t h e t h e r a p i s t eval­
uates the p r o g n o s i s .

Multifocality and m u l t i c e n t r i c i t y
W h e n a lesion is s u s p i c i o u s , c a r e f u l l y c h e c k w h e t h e r it is single and examine all q u a d r a n t s of the breast to check t h e r e are no o t h e r lesions. M u l ­
t i c e n t r i c i t y is o f t e n a c o n t r a i n d i c a t i o n to c o n s e r v a t i v e surgical m a n a g e m e n t .

Diagnostic feedback
A s k i n g f o r a c o p y of the h i s t o l o g y r e p o r t is a simple and effective sign of p r o f e s s i o n a l s c r u p u l o u s n e s s and of the r a d i o l o g i s t ' s d e t e r m i n a t i o n to
i m p r o v e c o n t i n u o u s l y . F e e d b a c k f r o m a d d i t i o n a l d i a g n o s t i c tests and awareness of o u r mistakes are i n s t r u m e n t a l in e s t a b l i s h i n g the positive p r e ­
dictive value of d i f f e r e n t d i a g n o s t i c m e t h o d s , the costs of b i o p t i c p r o c e d u r e s , and the r a d i o l o g i s t ' s overall d i a g n o s t i c reliability. I t may also p r o ­
vide us w i t h an o p p o r t u n i t y to i m p r o v e o u r w o r k i n g m e t h o d s .
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ESTABLISHING THE L O C A T I O N OF A LESION

The l o c a t i o n of a lesion on the m a m m o g r a m is c o m m o n l y defined by dividing the breast into four q u a d r a n t s . The site may be f u r t h e r defined
by reference t o the h o r i z o n t a l (internal and external: i, e) and the vertical median plane ( s u p e r - m e d i a n and infra-median: s, i).

More rarely, b u t especially when clinical findings are available, the site of a lesion may be defined by referring t o a clock face set in f r o n t of the
observer. D o n o t forget to indicate which breast is involved (right/left).
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Lateral p r o j e c t i o n

264

The d e p t h of the breast in c r a n i o c a u d a l and lateral p r o j e c t i o n s can be indicated as
subareolar, anterior, central, and posterior.

Craniocaudal p r o j e c t i o n



THE RE.Co.R.M. DIAGNOSTIC ASSESSMENT CATEGORIES
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T H E R E . C O . R . M . D I A G N O S T I C ASSESSMENT C A T E G O R I E S

After describing any anomalies found, the radiologist will provide an overall and conclusive assessment of their meaning and t h e n suggest what action
should be taken or w h a t s h o u l d be done in the long run.
The assessment categories p r o p o s e d in R E . C O . R . M (from the Italian " R e p o r t i n g and C o d i f y i n g the Results of M a m m o g r a p h y " ) p r o v i d e a brief, stan­
d a r d i z e d way of expressing the diagnostic assessment and r e c o m m e n d i n g future decisions:

C a t e g o r y R l
Negative finding
N o pathology. W h e n no a b n o r m a l finding is detected, periodic clinical and/or breast imaging examination is recommended, depending o n the patient's age.

C a t e g o r y R2
Benign Findings
W h e n there is no d o u b t that a lesion is benign, such as calcified f i b r o a d e n o m a s , lipomas, lipid cysts, p o s t - t r a u m a t i c fat necrosis or large, " p a t c h y " cal­
cifications, vascular calcifications, s e c r e t o r y r o d - l i k e calcifications, or " m i l k - o f - c a l c i u m " calcifications, periodic breast examination or a short-interval follow­
up after six months is recommended to assess the clinical evolution. N e e d l e - b i o p s y c y t o l o g y is n o t a routine o p t i o n and will be resorted to when the ra­
diologist feels it is indicated, o n a case-by-case basis.

v p p = < 5%

B e n i g n findings
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C a t e g o r y R3
Probably benign findings
This c a t e g o r y is the m o s t difficult to define and carries the g r e a t e s t risk of error. C o n c e p t u a l l y , it indicates the p r e s e n c e of lesions t h a t are a l m o s t c e r t a i n l y
benign b u t t h a t p r e s e n t some small l i k e l i h o o d of malignancy, o w i n g to the fact t h a t t h e i r m o r p h o l o g i c features are in s o m e w a y really v e r y a m b i g u o u s to
classify as r e g u l a r l b e n i g n o r i r r e g u l a r , i l l - d e f m e d / m a l i g n a n t , especially in case of t i n y lesions o r in p a r t i c u l a r clinical s i t u a t i o n s . It is n o t p o s s i b l e , as a m a t ­
ter o f fact, to clearly c a t e g o r i z e and avoid a s s e s s m e n t s u b j e c t i v i t y so t h a t a n d it m u s t be a c c e p t e d as a real limit of m a m m o g r a p h y . A n example m i g h t be
isolated, small, c i r c u m s c r i b e d opacities, solid at u l t r a s o u n d , w i t h relatively r e g u l a r margins. In the vast m a j o r i t y of cases, these are b e n i g n lesions, s u c h as
f i b r o a d e n o m a s , s o l i t a r y papillomas or, in a b r o a d e r sense, d y s p l a s t i c n o d u l e s ; m o r e s e l d o m , h o w e v e r , these m a y be the features o f a m e d u l l a r y , m u c o u s ,
papillary, o r i n f i l t r a t i n g ductal carcinoma. Similarly, s o m e subtle, l o w d e n s i t y focal a s i m m e t r y o r a r c h i t e c t u r a l d i s t o r t i o n as well as r o u n d , p u n c t a t e o r p o w ­
dery calcifications have n o chance to be d i f f e r e n t i a t e d as b e n i g n o r m a l i g n a n t . D i f f i c u l t i e s for d i a g n o s t i c a s s e s s m e n t m a y o c c u r m o r e easily o n a baseline
m a m m o g r a p h y , in absence of p r i o r c o m p a r a b l e e x a m i n a t i o n s o r in case of e v o l u t i o n o r changes o f the f i n d i n g o f i n t e r e s t o v e r the time.

V P P =
5 - 2 0 %

P r o b a b l y

b e n i g n f i n d i n g s
. ,t'l ...
.. " " ' , r. .. • -I:
" i O .
fit. 'I '
,,' ~'.
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W h e n the overall features are c o n v i n c i n g l y benign, it is c o m m o n p r a c t i c e t o take a c a u t i o u s stance a n d recommend a six-month follow-up to evaluate sta­
bility of the l e s i o n o v e r the time. Generally, the area of i n t e r e s t is r e - e x a m i n e d every six m o n t h s f o r t w o o r t h r e e years. T h e r a t i o n a l e derives f r o m a n u m ­
ber of clinical, statistical and biological facts. T h e r e is a vast l i t e r a t u r e b e a r i n g evidence o f h o w m o r p h o l o g i c a l s t a b i l i t y is a reliable sign o f a b e n i g n p r o c e s s
in m o r e t h a n 8 0 % of cases, p a r t i c u l a r l y for c i r c u m s c r i b e d , r e g u l a r opacity; it is also well k n o w n t h a t t h e r e are v e r y few chances t h a t a lesion t h a t has re­
mained u n c h a n g e d o v e r time will p r o v e to be m a l i g n a n t after 6-12 m o n t h s .

267



These two considerations w a r r a n t short-interval controls as a follow-up for detecting those few small carcinomas with "atypical" benign morphology, with­
out r o u t i n e l y and indiscriminately having to p e r f o r m invasive procedures such as biopsies. There is also a chance that fine-needle aspiration under ultra­
sound or m a m m o g r a p h i c guidance may not sample the correct area or pick up enough material when lesions are very small, less than a centimeter in size.
In these cases a c o n t r o l after six m o n t h s may avoid a false negative result w i t h o u t significantly changing the prognosis if a carcinoma is present.
F u r t h e r studies and investigations are still needed to b o o s t the reliability of management criteria such as the optimal interval for follow-up and abnormal­
ities eligible for follow-up.

C a t e g o r y R4
Doubtful findings or findings suspicious for malignancy
There are n o t enough conclusive elements t o classify a finding as benign or signs arouse t o varying degrees the suspicion of malignancy. The nature of the
lesion must be established: interventional procedures or an excisional biopsy must be recommended. In principle, a needle b i o p s y ( F N A or Core Biopsy)
will be r e c o m m e n d e d for circumscribed and stellate opacities, or clustered calcifications, especially if they are small, and excisional biopsy will be pre­
ferred for d i s t o r t i o n s of the parenchyma, focal asymmetries, or scattered calcifications.

C a t e g o r y R5
Positive findings for malignancy
When signs with a high positive predictive value for malignancy are present, such as stellate or casting type calcifications, an excisional biopsy is mandatory.

v p p =
45-85%

D o u b t f u l findings

o r positive findings

for m a l i g n a n c y
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MAMMOGRAPHY AUDIT

"Le Cancer c'est une abstraction, les cancers sont une classification, s e u l e m e n t la malade avec le cancer est une realite" (Ch. M. Gros).

T h e main p u r p o s e of m a m m o g r a p h y and b r e a s t imaging in general is the early d e t e c t i o n of breast cancer in the preclinical stage of disease in an
a s y m p t o m a t i c and p r e s u m a b l y h e a l t h y p o p u l a t i o n .

H e n c e , the f u n d a m e n t a l aims of m a m m o g r a p h y will be:

- to d e t e c t the h i g h e s t possible p e r c e n t a g e of b r e a s t cancers in a given p o p u l a t i o n

- to r a t i o n a l i z e and o p t i m i z e the d i a g n o s t i c process, keeping costs and the n u m b e r of biopsies w i t h i n reasonable limits

- to d e t e c t the h i g h e s t p o s s i b l e p e r c e n t a g e of minimal, l y m p h n o d e - n e g a t i v e carcinomas, w h i c h have a more favourable p r o g n o s i s .

A t t a i n i n g these aims ensures the benefits of early d e t e c t i o n , p e r m i t t i n g c o n s e r v a t i v e m a n a g e m e n t , better quality of life and, especially, lower breast
cancer mortality. T h e highest q u a l i t y m u s t t h e r e f o r e be g u a r a n t e e d in the m e t h o d s and p r o c e d u r e s used and in a u d i t i n g the diagnostic and clini­
cal results.

"The m a m m o g r a p h y medical a u d i t m a y be d e f i n e d as a retrospective evaluation o f the appropriateness and accuracy o f m a m m o g r a p h i c image in­
terpretation. I t is the distillation o f all the Q u a l i t y Assurance a n d Q u a l i t y C o n t r o l aspects a n d is the best measure o f the interpretative ability o f
the radiologist as w e l l as the u l t i m a t e indicator o f m a m m o g r a p h y p e r f o r m a n c e " (Michael Linver).

M a m m o g r a p h y a u d i t i n g requires feedback i n f o r m a t i o n and any o t h e r i n f o r m a t i o n useful for checking the a m o u n t and n a t u r e of mistakes made.
A c q u i r i n g such i n f o r m a t i o n is an integral p a r t of the services r e n d e r e d by a Breast C a r e U n i t .

D e t e c t i n g and o v e r c o m i n g deficiencies in t e c h n i q u e o r i n t e r p r e t a t i o n meancs refining the k n o w l e d g e and p e r f o r m a n c e of i n d i v i d u a l staff members
and the u n i t as a w h o l e , and f o s t e r i n g the p r o f e s s i o n a l and c u l t u r a l g r o w t h of the r a d i o l o g i s t .

Basic clinical as well as imaging and p a t h o l o g y data have to be collected and s t a n d a r d i z e d b e f o r e indicators of diagnostic p e r f o r m a n c e p r o c e d u r e s
can be set up and o u t c o m e s d e t e r m i n e d .
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C a t e g o r y R l : negative
C a t e g o r y R2: b e n i g n finding
C a t e g o r y R3: p r o b a b l y benign finding

MAMMOGRAPHY AUDIT

Data to be c o l l e c t e d for mammography audit

1. D a t e s of w h e n t h e a u d i t s t a r t e d a n d e n d e d ( u s u a l l y y e a r l y ) a n d t o t a l n u m b e r of e x a m i n a t i o n s p e r f o r m e d .

2. E p i d e m i o l o g i c a l r i s k f a c t o r s :
- p a t i e n t ' s age;
- p e r s o n a l or family h i s t o r y of breast cancer ( c a r c i n o m a d u r i n g p r e m e n o p a u s e in f i r s t - d e g r e e relatives: m o t h e r , s i s t e r or d a u g h t e r ) ;
- p r e v i o u s b i o p s y for atypical h y p e r p l a s i a or in situ l o b u l a r c a r c i n o m a .

3. N u m b e r a n d t y p e of m a m m o g r a p h i c e x a m i n a t i o n s :
- I n d i c a t e e x a m i n a t i o n s on a s y m p t o m a t i c w o m e n and e x a m i n a t i o n s to investigate s y m p t o m s (if d u r i n g s c r e e n i n g , state w h e t h e r a d d i t i o n a l i n v e s t i g a t i o n s
w e r e r e q u i r e d after baseline m a m m o g r a p h y ) .

- S h o r t - i n t e r v a l e x a m i n a t i o n s (six m o n t h s ) .
- I n d i c a t e n u m b e r of first examinations, n u m b e r of s c h e d u l e d f o l l o w - u p e x a m i n a t i o n s for p r e v e n t i o n , and n u m b e r of s h o r t - i n t e r v a l c o n t r o l s (six m o n t h s ) .
- I n d i c a t e n u m b e r of m a m m o g r a p h i c e x a m i n a t i o n s a c c o r d i n g to the R e . C o . R . M c l a s s i f i c a t i o n for d i a g n o s t i c a s s e s s m e n t and d e c i s i o n m a n a g e m e n t
on a c t i o n to be taken:

p e r i o d i c b r e a s t e x a m i n a t i o n ;
periodic breast examination or s i x - m o n t h f o l l o w - u p to evaluate clinical evolution of the case;
s i x - m o n t h f o l l o w - u p to evaluate clinical e v o l u t i o n of the case or b i o p s y for histological
examination in particular situations on a case-by-case basis according to the individual evaluation;

C a t e g o r y R4: d o u b t f u l or suspicious finding for m a l i g n a n c y i n t e r v e n t i o n a l p r o c e d u r e s needle o r excisional b i o p s y ;
C a t e g o r y R5: p o s i t i v e malignancy excisional biopsy.

4. H i s t o l o g y r e p o r t s :
E v a l u a t e d a c c o r d i n g to t y p e of b i o p s y - fine needle, m i c r o h i s t o l o g y , excisional.

5. D a t a r e g a r d i n g m a l i g n a n c y :
M a m m o g r a p h i c signs: direct signs (opacities, calcifications, d i s t o r t i o n s , etc.)

i n d i r e c t signs (focal a s y m m e t r y , d u c t a l ectasia, etc.)
absence of m a m m o g r a p h i c signs.

C a r c i n o m a is p a l p a b l e or n o n p a l p a b l e .
C a r c i n o m a is visible or n o t visible with u l t r a s o u n d .
H i s t o l o g i c staging of the cancer: histological type, diameter, l y m p h n o d e s t a t u s , and grading.
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D e f i n i n g the results

1. True positives, false positives, t r u e negatives, false negatives (if p o s s i b l e )

2. S e n s i t i v i t y

3. Positive predictive value (calculated o n the n u m b e r of b i o p s y r e c o m m e n d a t i o n s )

4. Specificity

5. Percentage of NO "minimal carcinomas" d e t e c t e d , b r o k e n d o w n into:
- invasive c a r c i n o m a s < 1 em d i v i d e d i n t o Tla and T l b

. . .
- carClllomas I I I SItU.

6. Percentage of invasive carcinomas w i t h positive l y m p h nodes

7. B e n i g n / m a l i g n a n t ratio

8. C a r c i n o m a d e t e c t i o n rate

9. Recall rate
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COMMENTS:

True p o s i t i v e s (TP): c a r c i n o m a diagnosed w i t h i n one year of a b i o p s y r e q u e s t e d after a m a m m o g r a m i n t e r p r e t e d as positive ( R e . C o . R . M . cate­
gories 4 and 5).

False p o s i t i v e s (FP): no c a r c i n o m a d e t e c t e d w i t h i n one y e a r of a m a m m o g r a m i n t e r p r e t e d as positive, o r negative h i s t o l o g y f o r a b i o p s y t a k e n
after a m a m m o g r a p h y i n t e r p r e t e d as p o s i t i v e ( R e . C o . R . M . categories 4 and 5).

True negatives (IN): no c a r c i n o m a diagnosed w i t h i n one y e a r of a m a m m o g r a m i n t e r p r e t e d as negative ( R e . C o . R . M . categories 1, 2 and 3).

False negatives ( T N ) : c a r c i n o m a detected w i t h i n one y e a r of a m a m m o g r a m i n t e r p r e t e d as negative ( R e . C o . R . M . categories 1, 2 and 3).

S e n s i t i v i t y : the l i k e l i h o o d of detecting a c a r c i n o m a in a given p o p u l a t i o n , or the p r o p o r t i o n of p a t i e n t s f o u n d to have a c a r c i n o m a w i t h i n one
year of a m a m m o g r a m i n t e r p r e t e d as s u s p i c i o u s for m a l i g n a n c y ( R e . C o . R . M . categories 4 and 5).

S e n s i t i v i t y = T P / ( T P + F N )

where ( T P + F N ) is the n u m b e r of all the c a r c i n o m a s existing in the p o p u l a t i o n examined, w h e t h e r p r o p e r l y o r i m p r o p e r l y investigated. T h e sen­
sitivity m o s t f r e q u e n t l y r e p o r t e d is 8 5 - 9 0 % .

Sensitivity is d i r e c t l y c o r r e l a t e d w i t h the overall q u a l i t y of the m a m m o g r a p h i c e x a m i n a t i o n ( t e c h n i q u e , m e t h o d o l o g y , i n t e r p r e t a t i o n ) and m a y v a r y
in r e l a t i o n to the p a t i e n t ' s age and the d e n s i t y of the b r e a s t tissue. C a l c u l a t i n g the " t r u e " s e n s i t i v i t y may be p r o b l e m a t i c w h e n the exact n u m b e r
of false negatives is lacking and can o n l y be p r o v i d e d b y a t u m o u r r e g i s t r y o r an o r g a n disease registry. H o w e v e r , false negatives can be calcu­
lated a m o n g the cases r e f e r r e d for s u r g e r y or b i o p s y by r e q u e s t i n g copies of h i s t o l o g y r e p o r t s o r o t h e r f e e d b a c k f r o m the p a t h o l o g i s t , the pa­
tient's p h y s i c i a n , o r the p a t i e n t herself.

P o s i t i v e p r e d i c t i v e value (PPV)
This is calculated f r o m the n u m b e r of biopsies r e q u e s t e d after m a m m o g r a m s have been i n t e r p r e t e d as suspicious for malignancy ( R e . C o . R . M . cate­
gories 4 and 5).

P P V = T P / n u m b e r of biopsies (or P P V = T P / T P + F P )
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T h e range r e p o r t e d in the l i t e r a t u r e is 2 5 - 4 0 % d e p e n d i n g on v a r i o u s factors, s u c h as the age of the p o p u l a t i o n e x a m i n e d , the size of the lesions
d e t e c t e d and the sensitivity. T h e P P V is l o w e r w h e n the p o p u l a t i o n e x a m i n e d is y o u n g e r and the lesions are smaller.

Specificity: the l i k e l i h o o d of n o t d e t e c t i n g a c a r c i n o m a after a m a m m o g r a m has b e e n i n t e r p r e t e d as negative, o r the p r o p o r t i o n of p a t i e n t s w i t h
no e v i d e n c e of c a r c i n o m a w i t h i n a y e a r of a m a m m o g r a m i n t e r p r e t e d as negative.

S p e c i f i c i t y = T N / ( F P + T N )

w h e r e ( F P + T N ) is the n u m b e r of all the n o r m a l cases existing in the p o p u l a t i o n e x a m i n e d , w h e t h e r p r o p e r l y o r i m p r o p e r l y i n v e s t i g a t e d .
T h e r e p o r t e d average is a p p r o x i m a t e l y 9 0 % .

Percentage o f NO " m i n i m a l " carcinomas d e t e c t e d , split into:

- invasive TI c a r c i n o m a s
- " m i n i m a l " c a r c i n o m a s d i v i d e d i n t o T I a , T l b and in situ.

O n average these t w o g r o u p s s h o u l d exceed 5 0 % and 3 0 % , respectively.

T o g e t h e r w i t h the sensitivity, the p e r c e n t a g e of n o d e - p o s i t i v e invasive c a r c i n o m a s a n d the r a t i o of b e n i g n to m a l i g n a n t b i o p s y results, the per­
centage of NO m i n i m a l c a r c i n o m a s d e t e c t e d is one o f the m o s t i m p o r t a n t and d i r e c t i n d i c a t o r s of the effectiveness o f e a r l y d i a g n o s i s in t e r m s of
the i m p a c t o n clinical i m p l i c a t i o n s and o n m o r t a l i t y .
C u r r e n t l y the m e a n d i a m e t e r o f lesions d e t e c t e d d u r i n g clinical e x a m i n a t i o n s is l a r g e r t h a n t h a t of lesions d e t e c t e d d u r i n g s c r e e n i n g .

Percentage o f n o d e - p o s i t i v e i n v a s i v e carcinomas
T h i s s h o u l d be less t h a n 2 5 % . R e d u c t i o n of this figure is a p r i o r i t y since p o s i t i v e l y m p h n o d e status is d i r e c t l y c o r r e l a t e d w i t h m o r t a l i t y f r o m
b r e a s t cancer.

B e n i g n / m a l i g n a n t ratio: T h e r a t i o of b e n i g n to h i s t o l o g i c a l l y c o n f i r m e d m a l i g n a n t lesions is calculated on the t o t a l n u m b e r s o f cases u n d e r g o i n g
s u r g e r y . P e r c u t a n e o u s b i o p s i e s w i t h o u t a surgical s p e c i m e n f o r final c o n f i r m a t i o n and surgical p r o c e d u r e s on lesions a l r e a d y d i a g n o s e d as b e n i g n
( f o r i n s t a n c e , a f i b r o a d e n o m a t h a t gets bigger) are no c o u n t e d .
T h e c u r r e n t l y r a t i o is 0.5 b e n i g n lesions to 1 m a l i g n a n t lesion.
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Cancer d e t e c t i o n rate: this is p a r t i c u l a r l y i m p o r t a n t in screening p r o g r a m s and comprises:

- the rate of d e t e c t i o n at first e x a m i n a t i o n s o r p r e v a l e n t carcinomas: 6-10 cases/1000

- the rate of d e t e c t i o n at f o l l o w - u p e x a m i n a t i o n s or i n c i d e n t carcinomas: 2-4 cases/tOOO

- the rate of d e t e c t i o n in relation t o age.

It is a reliable i n d i c a t o r of the estimated p r e s e n c e of disease in a given p o p u l a t i o n and is a b e n c h m a r k for o t h e r p a r a m e t e r s , s u c h as s e n s i t i v i t y o r
PPV A high s e n s i t i v i t y or PPV c a n n o t c o r r e s p o n d t o a l o w d e t e c t i o n rate, i.e. less t h a n 2 cases/1000.

Recall rate: this is a n o t h e r p a r t i c u l a r l y i n t e r e s t i n g item in s c r e e n i n g p r o g r a m m e s since in clinical diagnosis w o r k i n g up m a m m o g r a p h y is i m m e ­
diately s u p p l e m e n t e d w i t h additional d i a g n o s t i c p r o c e d u r e s w h e n necessary. It indicates the p r o p o r t i o n of f u r t h e r d i a g n o s t i c imaging m e t h o d s re­
quired to c o m p l e t e m a m m o g r a p h y ( a d d i t i o n a l p r o j e c t i o n s , m a g n i f i c a t i o n s , u l t r a s o u n d , etc.). It s h o u l d n o t exceed 10% of the m a m m o g r a p h i c ex­
aminations done.
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Table for Calculating sensitivity, specificity and PPV

M A M M O G R A P H Y F I N D I N G S R e s u l t s o f b i o p s i e s

P O SITI VE BI OP SIES N EG ATI VE BIOPSIES

P o s i t i v e

( R e . C o . R . M . 4, 5)

N e g a t i v e

(Re . C o . R . M . 1 , 2 , 3 )

TP

F N

FP

TN

27 6

Sensitivity

S p e c i f i c i t y

PPV

= TP/ (TP+FN )

= TN/ (TN+FP )

= TP/ (TP+FP )



A u d i t i n g the results: the objectives

P o s i t i v e p r e d i c t i v e v a l u e of biops y r e c o m m e n d a t i o n s

S i x - m o n t h c o n t r o l s

P e r c e n t a g e of s t a g e 0 o r 1 c a r c i n o m a s

P e r c e n t a g e of m i n i m a l c a r c i n o m a s
(i n v asive carcinomas < 1 em o r i n situ c a r c i n o m a s )

P o s i t i v e l y m p h nodes

S e n s i t i v i t y (if measurable)

Specificity (if measurable)

B e n i g n / m a l i g n a n t r a t i o

C a r c i n o m a s d e t e c t e d p e r 1000 cases (s c r een in g)

P r e v a l e n t c a r c i n o m a s p e r 1000 f i r s t e x a m i n a t i o n s (screening)

I n c i d e n t c a r c i n o m a s p e r 1000 f o l l o w - u p e x a m i n a t i o n s (screening)

Recall r a t e (screening)
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2 5 - 4 0 %

< 1 0 %

>50%

> 3 0 %

<25%

> 8 0 %

> 9 0 %

0.511

2-10

6-10

2-4

< 1 0 %

2 7 7
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