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Summary of Facts and Subm ssi ons

0095.D

Thi s appeal is against the decision of the exam ning

di vi sion dated 22 August 2002 to refuse European patent
application No. 96 908 470.6. The application was
refused on the grounds that clainms 1 and 15 of the main
and the first auxiliary requests were not in unity as
required by Article 82 EPC since their comon subj ect -

matter was known from

D3: "Conputerized detection of masses in digital
mammogr ans: Anal ysis of bilateral subtraction
i mges", F-F. Yin et al., Medical Physics, Vol. 18
(1991), No. 5, pages 955-963.

Claim 1 of the second auxiliary request was found to
lack an inventive step in view of D3 and D4: US-A-5 319
549.

The Board has, in addition, considered the follow ng
docunents cited by the exam ning division during the

exam nation procedure:

D1: WO A-9 518 561

D2: "Hough Spectrum and Geonetric Texture Feature
Anal ysis", M Zhang et al., Proceedings of the
12th I APR International Conference on Pattern
Recogni tion, Vol 2; 9-13 Cctober, 1994, Jerusal em

| srael .

By letter dated 21 October 2002 the appellant | odged an
appeal against the decision and paid the prescribed fee.
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On 24 Decenber 2002 a statenent of grounds of appeal
was fil ed.

The appel | ant requests that the decision under appeal

be set aside and that the case be remtted to the first
instance for further prosecution, with a ratio

deci dendi acknow edging unity of invention in view of
Article 82 EPC, on the basis of the follow ng docunents:

- Description pages 1 to 36 filed with the grounds
of appeal dated 19 Decenber 2002

- Claims 1 to 42 filed by letter dated 21 Decenber
2004

- Figures 1 to 27 as originally filed.

The independent clainms 1, 14, 39 and 40 read as foll ows:

"1. A nethod for enhancing visualization of a

mammogr aphi ¢ i mage, conprising: identifying the breast
border to identify the pixels of the inmge
corresponding to the breast region, segnenting an
anatom cally dense portion of said breast region which
dense portion excludes subcutaneous fat regions and
processi ng said dense portion to produce a processed

i mage having a nore uniformdensity.

14. A method for detecting a |lesion in a mammographic

i mage, conprising: identifying the breast border to
identify the pixels of the inmage corresponding to the
breast region, segnenting an anatom cally dense portion
of said breast region which dense portion excl udes
subcut aneous fat regions and processing said dense
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portion to produce a processed i mage having a nore

uni formdensity; extracting features fromsaid
processed inmage; inputting said features to a | esion
detection scheme; and detecting a lesion in said imge.

39. A system for enhancing visualization of a
mammogr aphi ¢ i mage, conprising: an inmge acquisition
nmeans to obtain said inmage; an identifying nmeans to
identify the breast border to identify the pixels of
the image corresponding to the breast region; a
segnenting nmeans to segnent an anatom cally dense
portion of said breast region which dense portion
excl udes subcut aneous fat regions and a processing
means to process said dense portion to produce a
processed i mage having a nore uniformdensity.

40. A systemfor detecting |esions in a mamographic

i mage, conprising: an imge acquisition neans (2700) to
obtain said inmage; an identifying neans (2701) to
identify the breast border to identify the pixels of
the image corresponding to the breast region, a
segnenting nmeans (2701) to segnment an anatomcally
dense portion of said breast region which dense portion
excl udes subcut aneous fat regions, a processing neans
(2701) to process said dense portion to produce a
processed i mage having a nore uniformdensity, a
feature extraction neans (2704) to extract features
fromsaid processed i mage, and a | esion detection neans
(2705, 2711) to detect a lesion in said inmge."

Clains 2 to 13, 15 to 38, 41, and 42 are dependent
cl ai ns.
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The appel | ant argued that the independent clains were
unified by the inventive general concept of segnenting
an anatom cally dense portion of the breast, and the
different clains focused on different applications of
this concept.

Reasons for the Deci sion

1

0095.D

The appeal is adm ssible.

Amrendnent s

Article 123(2) EPC

The clains of the main request are based on the
originally filed clains. Claim21 has been anended by
replacing "detecting a lesion in" by "enhancing

vi sual i zation of". The broadest definition of the
invention is given on page 4, first paragraph of the
application, and this defines an invention which is a
met hod in which a segnentation of the dense regions
within a mammogramis perfornmed, followed by an option
for correction within the dense portion and/or
detection for lesions. On page 3, third paragraph an
object of the invention is to provide an autonmated

met hod and system for the segnentation of the dense
portion of the breast wthin the manmogramin order to
determ ne the percent dense and related indices as well
as for use in subsequent inmage processing for human
vision. Thus, the application as originally filed

envi saged an invention conprising a nethod for
enhanci ng vi sual i zation of a mamuographic i mage in

whi ch the dense portion of a breast is segnented and
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rendered uni form for enhanced vi sualisation, so that

this anendnent is acceptable.

That an anatomi cally dense portion of a mamogram i nage
is segnented and processed to produce an i nage having a
nore uniformdensity is supported by the description
with reference to Figs. 8 and 9, for exanple.

Caiml is free fromobjections under Article 123(2)
EPC, accordingly. daiml4 is simlarly allowable. The
extraction of features and the |esion detection schene
are supported by page 14, first paragraph.

Clains 39 and 40 are systemclains corresponding to
nmethod clains 1 and 14, respectively, and are,
t herefore, also allowable.

Article 84 EPC

The cl ai n8 have been anended to make it clear that the
breast region as a whole is first identified, and the
dense portion within the breast region is then
identified. The amended wordi ng corresponds to the
wor di ng on page 8, lines 7 and 8 and original claim 2,
for exanpl e.

Two i ndependent method cl ains respectively enphasi se
different applications of the sane basic nethod. That
is, the enphasis in claiml is on the visualisation of
a mamuographi c i mage, whereas in claim14 it is on the
detection of a lesion in a mamographic i mage. The two
nmet hods are for the purpose of human and nachi ne

i nspection, respectively, so that two i ndependent
clains are appropriate. Simlarly, two independent
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systemclains are al so appropriate. The Board considers
t he conci seness requirenent of Article 84 EPC to be
satisfied by the independent clains 1, 14, 39, and 40,
accordingly.

4. Article 84 EPC

4.1 The present application is directed to a nethod and
system for the enhanced visualisation or automatic
detection of |esions such as nmasses w thin nmanmogr ans.
The breast has various regions within the skin, shown
in Figure 7 of the application, including subcutaneous
fat, fatty portions, and dense portions. The breasts
tend to be dense in the external portions and fatty
near the chest wall, the dense portions tending to
resi de near the nipple and skin region. The dense
"anatom cal " portions show up as white on the manmogram
whi ch correspond to areas of |ow optical density.
Figure 7 shows the fatty (high optical density and | ow
pi xel value) and dense (|l ow optical density and high
pi xel value) portions in the breast.

The met hod steps of claim11 include identifying the
breast outline defined by the outer skin, segnmenting an
anatom cally dense portion of said breast region which
dense portion excludes subcutaneous fat regions and
processi ng said dense portion to produce a processed

i mge having a nore uniformdensity, as shown in

Fi gures 9A and 9B and descri bed on page 13, penultimte
par agraph. This inproves the visibility of |esions for
bot h visual inspection as well as automatic detection
of |lesions (see page 14, first paragraph).

0095.D
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From the dense portion, a value called the "percent
dense"” may be cal cul ated (page 12, m ddl e paragraph),
which itself is a useful nmeasure to radiologists to
categorize and interpret radi ographic breast inages.

Al so, a delineation of the dense region foll owed by
processing this region of the inmage to render the inmage
with a nore uniformdensity, helps in visualising

| esions, which mainly tend to occur in the dense
portion. The | esions may al so be detected automatically
after the dense region is delineated and nade uniform

The techni cal problem addressed by the application is,
therefore, to process the breast inmage in order to
facilitate the visualisation and detection of |esions.

The prior art

Dl is cited under Article 54(3) EPC. This docunent does
not mention segnmenting the dense portion of the breast
in a mmmogram it only deals with segnenting the
breast itself, ie detection of the breast outline
defined by the skinline. The inportance of |ocating the
skinline is set out at the bottom of page 2 and on

page 3, but there is no nmention of detecting a dense
portion (in the sense of the application) within the

br east.

D2 describes the use of a Hough spectrumto neasure
geonetric texture features for detecting lesions in a
manmogram but there is no nention of identifying dense
portions of the breast.

D3 descri bes a schene based on the deviation fromthe
usual architectural symmetry of normal |eft and right
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breasts. It uses a subtraction techni que and

t hreshol di ng before subtracting. Miultiple inages are
obtained froma single pair of mammograns, by using
different threshold levels (5%to 50% see page 957),
in order to elimnate some "anatom ¢ background".

By chance, one of the threshold levels used in this
procedure m ght accidentally correspond to the
threshold for identifying fat as in the application,
but there is no teaching in this docunent that this
shoul d then be used in a subtraction step to identify
dense regions.

D4 relates to the anal ysis of chest radi ographs for
lung texture analysis, and is not relevant to

identifying dense portions of the breast.

The decisive fact for the question of unity of
invention in the present case is that all the clained
nmet hods and systens share a common technical feature,
nanely a nethod step or nmeans for segnenting an

anatom cally dense portion of said breast region which
dense portion excludes subcutaneous fat regions and
processi ng said dense portion to produce a processed

i mage having a nore uniformdensity. It is this
technical feature for solving the technical problem
addressed by the present application, which forns the
common "inventive" concept of all clains. In other
words, this feature constitutes a special technical
feature that defines the contribution that the clainmed
i nvention makes over the prior art, as required by

Rul e 30(1) EPC.
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4.5 Therefore, the set of clains on file neets the
requi renent of Article 82 EPC.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the Exam ning Division for
further prosecution on the basis of the follow ng
docunent s:

- Description pages 1 to 36 filed with the grounds
of appeal dated 19 Decenber 2002

- Claims 1 to 42 filed by letter dated 21 Decenber
2004

- Figures 1 to 27 as originally filed.

The Regi strar: The Chai r man

V. Commrar e T. K H Kriner
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