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(57) Abstract: The invention relates to an arrange-
ment in connection with a mammography apparatus,
in the invention, a screen (17) or a user interface
with a screen (17) is attached to the mammography
apparatus, which attachment is realized such that the
screen (17) or the user interface with a screen (17) is
aligned or can be aligned at least partly towards a
lower tray structure (15) of the mammography appar-
atus. Such screen (17) or a user interface with a
screen (17) can be arranged in a. functional connec-
tion with an information system and patient images
recorded earlier in the information system can be dis-
played on the screen (17) or the user interface with a
screen (17).
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IMPROVEMENT FOR MAMMOGRAPHY EXAMINATIONS
FIELD OF THE INVENTION

The present invention relates to an arrangement and method to facilitate
mammography examinations.

DESCRIFTION OF PRIOR ART

Breast cancer is the most common type of cancer in women. According to
investigations, about one in every ten women contracts breast cancex at
some point in their lives. When breast cancer is detected on the basis of
symptoms, the illness often has already developed to a stage vhere the
prognosis for recovery is relatively poor. Some of the cases are detected
in screening programs arxanged in many countries for women over the age
of 40. Screening often reveals a cancer at a very early stage, so its
treatment can be started in time and recovery is thus wore likely.

Mammography is a widely used method in breast cancer screening as a clin-
ical investigation method and algo in follow-up diagnosis. Mammography is
an X-ray imaging method wherein an apparatus specifically designed for
this purpose is used, In screening studies, mammography has been reported
to have a sensitivity of 90 - 93 ¢ and a specificity of 90 - 97 %, This
indicates that screening studies are useful and that early detection of
breast cancer by screening can save human lives. It has been established
that mammography reduces breast cancer mortality by 35 percent among wom-
en over 50 and by 25 - 35 percent among women at the age of 40 - 50

years.

The mammography images are examined to detect various anomalies in the
breast, such as calcifications, i.e, small deposits of calcium in the
soft breast tissue. A calcification generally camnnot be detected by feel-
ing the breast, but it is visible in the x-ray image. Large calcifica-
tiong are generally not assoclated with cancer, but clusters of small

calcium deposits, i.e. so-called micro-calcifications, are an indication
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of extra breast cell activity, which may be associated with breast can-

cer. Other features to be detected by mammography include cysts and f£i-
broadenomas, which, however, are generally not agssociated with cancer.

In conventional screening wammography, the breast gland is typically com-
pressed between two compression plates and exposed to radiation at least
twice, from above and from an oblique direction. If necessary, an addi-
tional third image is taken squarely from the side, As in such imaging
the tisgue layers lie on top of each other in the direction of the x-ray
beam, these irradiations produce two-dimensional images in which strongly
absorbing structures may hinder the detection of structures lying beneath
them,

Continual improvement in mammography has led to novel type of mammography
mathods and devices that produce tomographic images of a patient's

_breast. In these solutions, several projections of the breast at differ-

ent angles are produced and an image is generated by using an applicable
reconstruction algorithm. From the image information, i.e. from the indi-
vidual images, typically several images are constructed which represent
layers of the breast oriented in parallel with the surface of the x-ray
detector, thus making possible to detect tissue structures laying on top
of each other.

A typical digital mammography apparatus comprises a frams part and a C-
arm or a corresponding structure rotatably connected to the frame part.
At the first end of the C-awm, there is arranged an x-ray source and at
the gecord end, a radiation detector. A term imaging means is often used
for thease devices. Disposed substantially in the region between said x-
ray source and detector, typically at a cloge proxiwity to the detector,
a compresgion structure is arranged which is designed to position a
breast as compressed for the duration of an exposure.

Mammography patients often experience varying degrees of anxiety that may
be related not only to thes general fear regarding a possible disease the
examination may discover as such but also, for exampls, to the fear of
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physical pain the compressing of a breast for the iweging process or the
injecting of a biopsy needle into the breast tissue causes. As the pa-
tient's anxiety may affect the patient's behavior, and thus the success
of the imaging or sampling, all means by which the patient's fears can be
alleviated are welcomed.

User interfaces of the mammography apparatus are traditionally fixed
structures and as the name suggests, specifically designed to be used by
the user of the apparatus. Traditionally, mammography apparatus have not
been arranged with means for presenting information to a patient.

In mammography, it is known to use images taken of the patient earlier or
during the ongoing operation as a source of information for taking new
images, or for biopsy. It i& known to use infoxrmation cne can get from
such images to facilitate patient positioning, when the same cbject is
being imaged anew, or when cne is about to initiate a biopsy, or during
it. According to the prior art, such images taken earlier have been stud-
jed at a workstation, which typically has not been arranged immediately
next to the mammography apparatus. This means that the informaticn rele-
vant for positioning, established at the workstation, just has to be re-
membered and figured out correctly after having retumed to the mammogra-
phy apparatus from the workstation.

SUMMARY OF THE INVENTION

The cbject of the present invention and its preferable embodiments is to
accomplish a new kind of mammography apparatus including integrated solu-
tions thanke to which the biopsy operation ox the positioning of the
breast for the imaging may be facilitated. On the other hand, preferable
embodiments of the invention can alleviate the patient's fear relating to

an upcoming operation or during it.

The object of the invention is achieved by a solution of the accompanying
independent claims. Same preferable embodiments of the invention have

been presented in the accompanying dependent claims. It is essential to
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the invention to implement an arrangement integrated to the marmography
apparatus which enables presenting images taken of the patient on a
screen, which is arranged to the mammography apparatus in the immediate
vicinity of its imaging station.

Thus, a mammography apparatus according to the invention is arranged
with a screen (17) or a user interface with a screen (17), which is
brought into a functional commection with an information system in which
images taken of a patient are recorded. A memory of this information sys-
tem can conpxrise a memory arranged in connection with the mammography ap-
paratus or a memory separate to that, or both. ¥hen images taken of a pa-
tient earlier are studied, according to the prior art, at some separate
workstation, the present invention provides an opportunity to bring such
images to the immediate vicinity of a place where information one can get
from the earlier images can be directly utilized to facilitate position-
ing. Preferably, the arrangement includes a poesibility to present the
images taken of the patient earlier in the same orientation in which the
breast is being positioned to the imaging apparatus.

On the other hand, preferable ewbodiments of the invention provide a new
way to guide and calm the patient and to provide information to the pa-
tient prior to or during an imaging or biopsy procedures. Thenks to em-
bodimants of the invention, the patient can be provided information on
when exactly an exposure will begin and the patient should be still, for
example, or how lang the operation will still last.

DETAILED DESCRIPTION OF THE INVENTION

In the following, some embodiments of the invention and their benefits
will be described in more detail, also with help of the attached figures,
of which Eigures

- Fig. 1 shows a basic structure of one mammography apparatus according
to the invention,
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- Fig. 2 shows a solution in which information which facilitates patient
positioning is being presented on a screen connected to a wammography ap-

mmsr

- Figs. 3a, 3b and 3c show a mammography apparatus according to Fig. 1 im
an oblique imaging position and as viewed from above, and

- Fig, 4 is a diagrammatic presentation of an arrangement for presenting
information in connection with a mammography imaging apparatus.

DETAILED DESCRIPTION OF THE INVENTION

A mammography apparatus (1) presented in Fig. 1 consists of a substan-
tially vertically standing frame part (10) and an arm structure (11) oon-
nected to it, An X-ray source {12) is arranged to the upper part of the
arm structure (11), within its cover, the x-ray source (12) being ar-
ranged to generate a beam which goes through an upper compression plate
(14) of the mammography apparatus (when such upper compression plate is
camected to the apparatus) and towards a detector (18) placed in a de-
tector houging (13). The detector housing (13) or a corresponding struc-
ture is typically arranged inside a lower tray structure (15). The lower
tray structure (15) can be a structure fixed to the apparatus or it can
be arranged as removably comnected, When the upper surface of the lower
tray structure (15) typically functions as a platfoxm on which a breast
is positioned for imaging, this structure is often also referred to as a
lower compression plate, Also, in connection with the arm structure (11),
such as in the vicinity of the radiation source (12), a camera or a video
camera aligned at the lower tray structure (15} may have been arranged,
to be utilized in patient positianing, In the solution according to Fig.
1, attaching means (16) is arranged to the lower tray structure (15) to
enable its releasable comnection to the mammography apparatus (1). In ad-
dition, a screen (17) or a user interfaca with a screen (17), to be de-
scribed in more detail below, is arranged to the apparatus according to

Fig. 1.
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Fige, 3a-3c show the apparatus according to Fig. 1 as viewed from above
and in an oblique imaging position. Two screens (17), which may be touch
screens, are arranged to the frame part (10) of the apparatus, on the op-
posite sides of the frame part (10), Attachment of ths screen (17) to the
frame part (10) of the apparatus may be articulated such that it can be
tumed to both a first position in which it is aligned away from the low-
er tray structure (15) of the apparatus (Fig. 3a), iIn connection with
which structure the patient is positioned for imaging or operations, and
to a second position (Fig. 3b) in which it is at least partly aligned to-
wards the lower tray structure (15), i.e. in which it is in such position
that the patient has a line of sight to the screen (17).

A position is presented in Fig. 3 intexmediate to the previcus positions
which is applicable for consultation, for example, in which position both
the operator of the apparatus and the patient have a good view at the
screen (17).

The screen {17) may bs just a screen but preferably it is a true tradi-
tional touch screen and it may also be some other user interface compris-
ing a screen. Then the firxst position of the touch screen (17) according
to Fig. 3a can be used when operations of the apparatus are comtrxolled or
when information is presented on the touch screen which aie does not want
the patient to see or which the patient needs no to see. Also the posi-
tion according to Fig. 3b, and especially according to Fig., 3¢ can be
used when controlling operation of the apparatus, but those positions of
the acreen (17) are especially designed to be used for delivering infor-
mation to the patient.

In reference to Pig, 4, according to ona preferable embodiment of the in-
vention, the touch screen (17) is arranged in functional connection with
the control system of the apparatus to display imaging parameter values,
for example, or the time remaining in the imaging process. Preferably,
though, a functional comnection like this is arranged e.g. to a patient
data base, whereby cne preferable embodiment according to the invention
includes a solution in which a touch screen {17) is arranged in a func-
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tional connection with an information system in which images of a patient
taken earlier have been recorded. It is known as such to use information
achievable from such images to facilitate patient positioning when the
game cbject ia being re-imaged or when a biopsy is to be started or is
going on, which information may include measurement markings or other
made to the images relating to findings which have been detected. Accord-
ing to prior art, though, such images taken earlier have been studied at
some geparate workstation, but the present invention makes it possible to
bring the images to the immediate vicinity of the place where that infox-
mation 18 needed. Then, the arrangement preferably includes a possibility
to present images of a patient’e breast taken earlier, especially in the
game orientation in which the breast is being positioned to the imaging
apparatus and in which images, as sald, measurement markings or other may
have been made relating to findings which have been detected. Fig. 2 de-
monstrates a situation like this.

Especially the bringing of the touch screen in connection with the imag-
ing station of a mammography apparatus makes it possible to alter charac-
teristice of an earlier image of the breast as well as putting down wmeas-
urement markings as mentioned above on an image in connmection with repo-

sitioning.

The screen or the user interface with a screen connected to a manmography
appaxatus as presented above can be utilized in patient positioning also
if the mammography apparatus is equipped with a camera or a video camera
(19) aligned at the imaging station of the apparatus, A picture of a
breast positioned for imaging may have been taken by such camera (19) in
oormection with an earlier iwaging event (which camera may have in prin-
ciple been located at some other corresponding apparatus), which picture
can then be shown in real time in commection with a new positioning, at
the immediate vicinity of the imaging station of the apparatus, On the
other hand, also taking a real time photograph of the imaging area may be
useful in positioning, when the operator of the apparatus can have a look
at the screen to review the positioning situation, instead of following
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the situation in a possibly cramped space outlined by the mammography ap-
paratus and the patient.

When information one can acquire from images of the patient taken earlier
is directly available in comnection with patient positioning, such as in-
formation of location of a finding detectable from earlier images, the
present invention provides a possibility for smooth and precise position-
ing for re-imaging or biopsy. Furthex, the possibility to guide and in-
form the patient of various stages of the imaging or biopsy event can
help in achieving a successful procedure, by e.g. helping the patient to
be still throughout an operation which way take quite a while.

The invention cah also be realized by the patient herself controlling op-
eration of the mammography apparatus from the user interface brought in
comnection with the imaging station when the patient’s breast is being
campressed for imaging, Such solution is prone to lessen the fearas of the
patient relating to cowpressing a breast, taking in consideration that
there are studies according to which a patient may allow the mammography
apparatus to compress a breast even more when she can control the com-
pressing process herself. The solution according to the invention may
thus offer the possibility to bring a touch screen (17) arxanged to con-
trol operation of the wammography apparatus so close to the lower tray
structure (15) of the apparatus that the patient can herself control via
it e.g. movements of the upper conpression plate (14) of the apparatus

according to Fig. 1.

In one embodiment of the invention the articulation of the screen (17) or
the user interface with a screen (17) is realized as motorized. Then, at
least one operation mode can be arranged to the control system of the ap-
paratus according to which the screen (17) automatically tums into a po-
sition which has been designated for it in that operation mode. The posi-
tion of the screen (17) can thus be arranged to be changed according to
which procedure that operation mode relates to, or according to what the
control gystem displays on the screen. The screen (17) can be arranged
e.g. to turn towaxds the patient when the time remaining in the image
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process is displayed on the screen. On the other hand, also in the case
of an articulation being implemented to be turned manually, one or more
views may be defined in the control system which are automatically dis-
played on the screen when it is turned into a position in which it comes
to the field of view of the patient, i.e, into a position as aligned to-
wards the lower tray structure (15).

Solutions according to the invention and its preferable embodiments may
thug include a mamwography apparatus which includes a substantially ver-
tically standing frame part (10) or a frame part (10) attachable to a
wall or a ceiling, an amm structure (11) connecting to this frams part
(10) and pivotable in relation to a horizontal rotation axis, at a sub-
stantially first end of the opposite ends of the arm structure (11) is
placed an X-ray source (12), and substantially at a second end an image
data receiving means (18), and in comnection with said second end of the
am structure (11) is additionally arranged a lower tray structure (15)
positioned substantially on top of tha image data receiving means (18), a
control system and in connection with it a user interface arrangement and
at least ane screen (17) or user interface with a screen (7). Said
screen {17) or user interface with a scresn (17) is comnected to the mam-
mography apparatus (1) and the comnection is realized such that the
screen (17) or user interface with a screen (17) is aligned or can be
aligned at least partly towards the lower tray structure (15). Furthex, a
means is arranged to the mammography apparatus (1) to bring said screen
(17) or user interface with a screen (17) into a functional connection
with an external information system such that patient images recorded
earlier in said infoxmation system can be displayed on said screen (17)
or user interface with a screen (17) connected to structures of the wam-
mography apparatus, Preferably the arrangement includes a weans for show-
ing images on the screen (17) in an orientation corresponding to an ori-
entation in which a breast is positioned on top of said lower tray struc-
ture (15).

As patient positioning in mammography typically includes procedures per-
formed on both sides of the lower tray structure, the invention gets ef-
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fectively utilized when said screens (17) or user interfaces with a

screen (17} are arranged to the mammography apparatus (1) at least one

on both of its sides, as viewed from said lower tray structure (15).

The user interface arrangement way include at least one screen (17) or

user intexface with a screen (17) which is

- attached as articulated to the frame part (10} or

- inmplemented with a technology by which a direction in which information
on the screen 1s visible is adjustable

go that a view generated by said at least one screen (17) or a user in-

terface with a screen (17) can be aligned at least at a first direction

in which it is aligned away from said lower tray structure (15) and at a

second direction in which it is at least partially aligned towards said

lower tray structure (15).

The at least at least ¢one screen (17) or user interface with a screen
(17) ia attached to the frame part (10) as articulated. The articulation
can be realized as motorized and said control system to conprise at least
ane operation mode according to which a view generated by the screen au-
tomatically turng into a position determined for it by said operation
mode, as dependent on the operation to which the operation mode relates
to or on what the control syatem shows on the screen {17). The articula-
tion can also include a structure which enables bringing the screen (17)
or the user interface with a screen into a substantial vicinity of the
lower tray structure (15), especially within an arm’s length or closer.

One or several views can be defined in the control system to be automati-
cally presented on the screen (17) or a user interface with a screen
(17), when it is turned into ite sald second poeition.

The invention also concerns a method for positioning a breast into a nam-
mography apparatus, in which method an image taken of the breast is used
as an ald for positioning the breast, which image is a patient image rec-
orded earlier in an information system extermal to the manmography appa-
ratus and said image is presented on a screen (17) or a user interface
with a screen (17) attached to the structures of the mammography appa-
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ratus. This image can be presented in a direction at which there is a
line of sight from an imaging statlon of the mammography apparatus, espe-
clally in an orientation corresponding to the orientation in which the
breast is being positioned for mammography imaging or for bicpsy, in re-
lation to the imsging station of the mammography apparatus,
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CLAIMS

1. A manmography imaging arrangement, which includes a mammography ap-

paratus (1), which includes

- a substantially vertically standing frame part (10) or a frame part
{10) attachable to a wall or a ceiling,

-  an arm structure (11} connecting to said frame part (10) and pivot-
able in relation to a horizental rotation axis,

- wherein at a substantially firast end of the opposite ends of the
arm structure (11) is placed an X-ray source (12) and substantially
at a second end an image data receiving means (18} and

- wherein in commection with said second end of the arm structure
(11) is additionally arranged a lowar tray structure (15), posi-
tioned substantially on top of the image data receiving means (18)
and

- a control system and in connection with it a user interface ar-
rangement,

- at least one scresn (17) or user interface with a screen (17},

characterized in i:hat: said at least one screen {(17) or

usar interface with a screen (17) is comnected to structures of the wam-
mography apparatus (1), the connection being realized such that gaid
gscreen (17) or user interface with a screen (17) is aligned or can be

aligned at least partly at said lower tray structure (15), and in that a

means is arranged to the mammography apparatus (1) to bring said screen

{17) or user interface with a screen (17) into a functional comnection

with an external information system such that patient images recorded

earlier in said information system can be displayed on said screen (17)

or user interface with a screen (17) connected to the structures of the

mammography apparatus.

2. The arrangement according to claim 1, characterized 1in
that tha arrangement includes a means for showing images on said
screen (17) in an orientation corresponding to an orientation in which a
breast is positioned on top of said lower tray structure (15).
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3, The arrangement according to claim 1 or 2, characterized
in that sald screens (17) or user interfaces with a screen (17)

are arranged to the wammography apparatus (1) at least one on both of
ity sides, as viewed from said lower tray atructure (15).

4. The arrangement according to any of the claima 1 - 3, charac-

terized in that said user interface arrangement cowprises at

least one screen (17) or a user interface with a screen (17) which is

- attached as articulated to the frame part (10) or

- implemanted with a technology by which a direction in which information
on the screen is visible is adjustable

so that a view generated by said at least one screen (17) or a user in-

terface with a screen (17) can be aligned at least at a first direction

in which it is aligned away from said lower tray structure (15) and at a

second direction in which it is at least partially aligned towards said

lower tray structure (15).

5. The arrangement according to claim 4, characterized 1in
that said at least one screen (17) or user interface with a screen
(17) is attached to the frame part (10) as articulated, the articulation
being realized as motorized, and said control system comprises at least
one operation mode according to which a view generated by the screen au-
tomatically tumns into a position determined for it by said operation
mods, as dependent on the operation to which the operation mode relates
to or on what the control system shows on the screen (17).

€. Tha arrangement according to claim 4 or 5, characterized
in that sald at least one screen (17) or user interface with a
screen (17) ig attached to the frame part (10) as axticulated, the artic-
ulation being implemented so that the screen (17) can be brought into a
substantial vicinity of the lower tray structure (15), especially within
an arm’s length or closer.

7. The arrangement according to any one of clalms 4 ~ 6, charac -
terized in that one or gseveral views have been defined in the
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control system to be automatically presented on the screen (17) or a user
interface with a screen (17) when it is tumed into its said second posi-

tion.

8, The arrangement according to any one of claime 1 - 7, ¢charac-
terized in that wsaid screen (17) or a user interface with a

acreen (17) is a touch screen (17).

9. The arrangement according to any one of claims 1 - 8 charac-
terized in that a camera or a video cawera (19) aligned at
said lower tray structure (15) is arranged in connection with the amm
structure (1) of the mammography apparatus.

10. A method for positioning a breast to a mammography apparatus, in
which method an image taken of the breast ig used as an aid for position-
ing the breast, characterlized in that sald image of the
breast is a patient image recorded earlier in an information system ex-
temal to the mammography apparatus, which image is presented on a screen
(17) or a user interface with a screen (17) attached to the structures of

the manmmography apparatus.

11. The wmethod accoxrding to claim 10, characterized in
t hat sald image is presanted in a direction at which there is a line

of aight from an imaging station of the mammography apparatus.

12. The method according to claim 10, characterized in
that said image is presented in the direction of said imaging station
in an orientation corresponding to the orientation in which the breast is

being positioned to the mammography apparatus.
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