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(54) Device for treatment of a tissue and method of preparation of an image of an image-guided 
device for treatment of a tissue

(57) The invention relates to a device for treatment
of a tissue (8) of a living being, including a transducer (4)
for emitting a beam of ultrasound waves mounted on a
movable treatment head (1), an ultrasonic imaging de-
vice (2, 3), optionally an inflatable balloon (5) surrounding
the treatment head (1) and containing a coupling fluid,
and a control unit for controlling the movement of the

treatment head (1) and the operation of the transducer
(4) and the imaging device (2, 3), wherein the treatment
head (1) is adjustable to at least two of a treatment po-
sition (T), a monitoring position (M) and a travel position
(S) in order to avoid displacement of tissues (7, 8) during
displacement of the treatment head (1) an increase im-
aging quality.
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Description

[0001] The invention relates to a device for treatment
of a tissue of a living being and a method for preparation
of an image according to the independent patent claims.
[0002] The device includes a transducer for emitting a
beam of ultrasound waves, preferably high intensity fo-
cused ultrasound waves for irradiating the tissue. The
transducer is mounted on a movable treatment head. The
beam is focused on or focusable onto a focal point. An
ultrasonic imaging device is mounted on the treatment
head and has an imaging plane intersecting the focal
point. Optionally, an inflatable balloon surrounding at
least partially the treatment head, containing a coupling
fluid and defining a contact surface of the treatment head
may be provided. A control unit is used for controlling the
movement of the treatment head and the operation of
the transducer and the imaging device.
[0003] Ultrasound waves, in particular high intensity
focused ultrasound (HIFU) are mainly used for treatment
of tumours of breast, thyroid, prostate and uterus. High
intensity ultrasound waves are focused onto a focal point
located within the tumour to be treated. During irradiation,
heat is created when the acoustic waves are absorbed
by the tissue. The temperature can rise up to 85 °C,
whereby the tissue is destroyed by coagulation necrosis.
One big advantage of a treatment with HIFU is that it is
non-invasive, thereby considerably reducing risks for the
patient.
[0004] In order to treat large tumours, the focal point
is moved along the tissue (scanning). Scanning can oc-
cur by moving the treatment head, known as mechanical
scanning, or by keeping the treatment head fixed and
move the focal point using phase array technique, known
as electronic scanning. Due to its simplicity and low cost,
mechanical scanning is preferred.
[0005] Because a treatment with HIFU also provides
some energy in the tissue located adjacent to the focal
point, therefore possibly damaging also those tissues, it
is common to operate a device for treatment in a way
known as "pulse and pause method" wherein an irradia-
tion period is followed by a pause period without irradia-
tion, in order allow the tissue region to cool down.
[0006] The pause period is usually used to proceed
with auxiliary tasks such as verification of the position of
the focal point with respect to the target using the imaging
device or movement of the treatment head to the next
location in a scanning pattern.
[0007] In order to cool the tissues located before the
focus, a balloon containing a coupling fluid and arranged
between transducer and tissue to be treated may be
used. Such a device is shown as an example in WO
2006/120947.
[0008] When using such a device, the problem arises
that a motion of the treatment head might displace the
tissue of a patient, e.g. because of friction between the
tissue and the balloon surface. Further, motion of the
treatment head may be impaired by mechanical interfer-

ences between the treatment head and the tissue of a
patient, e.g. by friction or lack of clearance between the
tissue and the balloon surface. There is therefore the risk
that because of the tissue displacement, certain areas
of the tissue to be treated may be over- or undertreated.
[0009] To control the treatment, monitoring of the focal
point and of the tissue to be treated using real-time im-
aging such as echography, magnetic resonance imaging
or fluoroscopy is used. Image quality may, however, be
poor, in particular when using echography as a real-time
image source, because of the large distance between
the imaging device and the tissue and because of inter-
ferences between the ultrasound beam of the transducer
and the ultrasound beam of the imaging device.
[0010] It is therefore an object of the present invention
to solve the problems of the prior art and in particular to
provide a device which can reliably allow mechanical
scanning of a tissue to be treated and at the same time
provide high quality images of the tissue to be treated.
[0011] This problem is solved with a device according
to the claim 1 and with am method according to the claim
11 of the present invention.
[0012] The device includes a transducer for emitting a
beam of ultrasound waves, preferably high intensity fo-
cused ultrasound waves, for irradiating the tissue. The
transducer is mounted on a movable treatment head. The
beam is focused on or focusable onto a focal point. An
ultrasonic imaging device is mounted on the treatment
head and has an imaging plane intersecting the focal
point. Optionally,an inflatable balloon surrounding at
least partially the treatment head, containing a coupling
fluid and defining a contact surface of the treatment head
may be provided. A control unit is provided for controlling
the movement and/or position of the treatment head and
the operation of the transducer and the imaging device.
[0013] The treatment head is adjustable along an axis
(A) to at least two of a treatment position, a monitoring
position and a travel position. In the monitoring position
the distance between the transducer and the tissue is
smaller than in the treatment position. In the travel posi-
tion a distance between the contact surface and the tis-
sue or between the transducer and the tissue is larger
than in the treatment position or the compression force
onto the tissue is reduced.
[0014] The control unit is further adapted to trigger the
transducer to emit ultrasound waves when the treatment
head is in the treatment position, to position the treatment
head along a plane substantially perpendicular to the axis
(A) when the treatment head is in the travel position, and
perform imaging of an area surrounding the tissue at least
when the treatment head is in the monitoring position.
[0015] The treatment head is displaced along a scan-
ning pattern along a plane substantially perpendicular to
the axis (A) preferably only when it is in the travel position,
in order to reduce friction between a contact surface and
the tissue and therefore avoid displacement of the tissue.
In order to improve the image quality, imaging is prefer-
ably performed only with the treatment head in the mon-
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itoring position, where a distance between the transduc-
er, and thus between the imaging device, is smaller than
in the treatment position. This is in particular advanta-
geous when the device is also adapted to perform elas-
tography. The control unit is adapted to allow the respec-
tive operations only when the treatment head is in the
appropriate position as shown above.
[0016] This movement of the treatment head is partic-
ularly advantageous in order to reduce or displace ap-
pearance of skin artefacts, also known as "skin ghost".
A skin ghost appears when the tissue boundary layer,
depending from the tissue e.g. a skin or a mucosa, re-
flects the imaging beam back to the imaging device,
which is successively reflected back to the skin or mu-
cosa and then back to the imaging device again. The skin
ghost appears in the image as a bright line located within
the tissue at approximately twice the distance between
the skin or mucosa and the beginning of the image, which
may correspond to the surface of the imaging device or
not. The skin ghost is particularly unwanted when it is
located within the target area, that means within the tis-
sue to be treated.
[0017] In the treatment position, the focal point is lo-
cated on the desired spot of tissue to be treated within
the target area.
[0018] In absence of an inflatable balloon, the contact
surface with the skin is defined by an ultrasonic imaging
device head or by the transducer surface. The control
unit according to the present invention may be therefore
used also in devices not having such a balloon. Alterna-
tively, the balloon may be of a fixed shape, e.g. a bell-
shaped cover element, and arranged movable with re-
spect to the treatment head.
[0019] Imaging of the tissue may be performed in every
position and also in positions located between the de-
fined positions.
[0020] Preferably, the contact between the contact sur-
face and the tissue is maintained when the treatment
head is in the travel position, in order to allow continuous
imaging and maintain cooling of the tissue. In this case,
only the compression force is reduced.
[0021] The control unit is preferably adapted to move
the treatment head from the travel position to the treat-
ment position before an ultrasound pulse is emitted from
the transducer. Accordingly, the treatment head is first
positioned on a spot along a scanning pattern and then
lowered to the treatment position, where the transducer
is triggered to emit an ultrasound pulse of given power
and duration.
[0022] The control unit is further preferably adapted to
move the treatment head from the travel position to the
monitoring position to monitor the tissue by means of the
imaging device and then to the treatment position before
an ultrasound pulse is emitted from the transducer. After
positioning of the treatment head as described above,
the treatment head is lowered first to the monitoring po-
sition in order to improve imaging, where the tissue is
monitored. The position of the treatment head can there-

fore be controlled and an eventually occurred displace-
ment of tissue can be recognized. Controlling the position
can occur either manually by an operator by means of a
display and other adequate means or automatically, by
implementing an automatic recognition of displacement
of the tissue in the control device or another adequate
means. If the tissue is positioned correctly, the treatment
head is then raised to the treatment position, where treat-
ment of the tissue takes place. If a displacement of the
tissue is recognized, a new positioning of the treatment
head may be triggered, whereby the treatment head is
moved to the travel position.
[0023] Preferably, the control unit is adapted to move
the treatment head, after emission of an ultrasound pulse
from the transducer, from the treatment position to the
monitoring position, in order to monitor the effect of the
delivered ultrasound waves.
[0024] The control unit is further preferably adapted to
then move the treatment head to the treatment position
for further emission of an ultrasound pulse from the trans-
ducer, in particular if, when monitoring the effect of the
delivered ultrasound pulse, it is recognized that the effect
of the delivered ultrasound waves did not achieve a de-
sired level.
[0025] Preferably, the control unit is adapted to move
the treatment head to the travel position for further posi-
tioning of the treatment head once achievement of a de-
sired level of treatment has been recognized. When pro-
ceeding with scanning the tissue, the treatment head is
moved along a scanning path. In order to avoid displace-
ment of the tissue, the treatment head is preferably dis-
placed only when in the travel position.
[0026] Further preferred, the control unit is adapted to
control the position and or adjustment of the treatment
head using the ultrasonic imaging device. Preferably, ad-
justment of the treatment head along the axis (A) is con-
trolled by means of the ultrasonic imaging device. When
using the ultrasonic imaging device, the distance be-
tween the treatment head and the tissue can be easily
monitored, in particular by detecting the interface of the
tissue contacting the contact surface of the balloon,
which thanks to the coupling fluid which has a low ab-
sorption of ultrasound, is clearly seen on a display by a
user (normally as a white stripe) or can be detected au-
tomatically by the control unit or other adequate means.
The control unit is preferably also adapted to control the
position of the treatment head in a plane substantially
perpendicular to the axis (A).
[0027] The control unit is preferably adapted to control
the pressure in the balloon. Therefore, the device is
equipped with a fluid system coupled to the balloon for
handling the coupling fluid, preferably including at least
one pump for filling and/or emptying the balloon. Further,
a pressure sensor may be present in the balloon in order
to control the pressure in the balloon, the pressure sensor
and the at least one pump preferably being connected
to the control unit or other adequate means for regulating
the pressure in the balloon. The volume of the coupling
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fluid may also be controlled and regulated by known
means.
[0028] Pressure control is particularly advantageous
to adjust the pressure in the balloon to an optimal value,
in particular for each of the treatment position, the mon-
itoring position and the travel position.
[0029] Further preferred, the control unit is adapted to
bring the pressure in the balloon to a first value when the
treatment head is in the travel position and to a second
value higher than the first value when the treatment head
is in the treatment position and/or in the monitoring po-
sition. Accordingly, by reducing the pressure when the
treatment head is in the travel position, friction between
tissue and balloon can be reduced, with the known ad-
vantages. Further, by increasing the pressure when the
treatment head is in the treatment position and/or in the
monitoring position, the compression reduces blood flow
in the tissue, thereby reducing also heat dissipation. In
other words, an higher temperature in the focal point may
be achieved with the same beam power.
[0030] Alternatively, the treatment head as such may
remain in the same position in the treatment position and
travel position. In order to improve imaging and fix the
tissue, the pressure in the balloon is then raised when
the treatment head is in the treatment position. The pres-
sure may be additionally raised/lowered accordingly
when the treatment head is in the imaging position. This
is particularly advantageous when reducing and or/dis-
placing the appearance of a skin ghost.
[0031] The invention also relates to a method for op-
erating a device for treatment of a tissue of a living being.
Preferably, the device is a device as described above.
Reference to the advantages and alternatives cited
above is therefore made.
[0032] The invention further relates to a method of
preparation of an image of an image-guided therapeutic
device. The device includes a treatment head with a
transducer for emitting a beam of ultrasound waves, pref-
erably high intensity focused ultrasound waves, for irra-
diating a tissue. The beam is focused on or focusable
onto a focal point. The device further includes an ultra-
sonic imaging device having an imaging plane which op-
tionally may intersect the focal point. The invention fur-
ther relates to a device adapted to perform preparation
of an image.
[0033] As cited above, the appearance of a skin ghost
is disadvantageous, in particular when located within the
target area.
[0034] It is therefore a further object of the present in-
vention to provide a method and a device which can re-
liably provide identification of an artefact known as skin
ghost and therefore simplify visualisation and recognition
of the target area by a user person or automatically by a
control device or other adequate means.
[0035] The method of preparation of an image accord-
ing to the present invention is performed with a device
including a treatment head with a transducer for emitting
a beam of ultrasound waves, preferably high intensity

focused ultrasound waves, for irradiating a tissue. The
beam is focused on or focusable onto a focal point. The
device further includes an ultrasonic imaging device hav-
ing an imaging plane which optionally may intersect the
focal point.
[0036] Preferably, the device comprises also an inflat-
able balloon surrounding at least partially the treatment
head and containing a coupling fluid. Further preferred,
the device is a device as described above.
[0037] According to the method, an image of a treat-
ment region is provided and is displayed on a display.
[0038] Successively, a width sector (xmin, xmax) of the
treatment region to be analyzed is chosen. This can be
done either manually by a user person selecting with ad-
equate means such as a user interface comprising a
mouse, a tracking ball or the like the width sector to be
analyzed or automatically by a control device or by other
adequate means. Alternatively, an area of the image to
be analyzed may be chosen by dragging a cursor (or a
finger if using a touch screen) over it.
[0039] A line representing an artefact, preferably a skin
ghost, is then drawn and is visualized on the display to-
gether with the image of the treatment region. In other
words, a virtual line representing the run of the skin ghost
or approximating the run of the skin ghost is visualized
on the image of the treatment region. The line represent-
ing the artefact may not overlap the artefact but may be
displayed displaced with respect to the artefact itself, in
order to simplify recognition of the artefact by an user
person (or automatically). Instead of a line, other suitable
graphical means such as dots, highlighting, etc. may be
used.
[0040] The line representing the artefact is preferably
drawn by determining the skin surface line in the chosen
width sector. Determining the skin surface line (which
could also be a mucosa surface line) is done either man-
ually by a user person as described above, or automat-
ically by recognizing the first ultrasound wave reflection
surface in the chosen width sector by known techniques.
[0041] The distance between the skin surface line and
the beginning of the image corresponding to the ultra-
sonic imaging device (yn) for every width point (xn) within
the chosen width sector (xmin, xmax) is then determined.
The beginning of the image according to the present in-
vention is meant to be the end of the image which cor-
responds to the location of the imaging device, thus being
located in the ultrasound wave propagation direction up-
stream with respect to the skin surface.
[0042] Optionally, after determining an offset value (A)
of the image corresponding to an offset of the beginning
of the image, a line (ys) at a distance twice the distance
between the skin surface line and the beginning of the
image corresponding to the ultrasonic imaging device
(yn) plus an optional offset value (A) thus fulfilling the
equation ys = 2*yn (+ A), is drawn from the beginning of
the image corresponding to the ultrasonic imaging de-
vice. Therefore, the location of the skin ghost can be eas-
ily seen by a user person or, if being determined auto-
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matically, can be taken into consideration when further
analyzing the image, in particular when relevant factors
related to the target area such as size, volume, tissue
characteristics are being determined. Preferably, the off-
set value (A) is a characteristic of the imaging device and
must therefore not be determined every time when per-
forming the method according to the present invention.
[0043] Preferably, as cited above, determining the
width sector (xmin, xmax) of the treatment region to be
analyzed and/or the skin surface line is performed auto-
matically by an image analysis program.
[0044] The invention also solves the known problem
with a device including a calculating unit adapted to per-
form the following steps: providing an image of a treat-
ment region; displaying the image on a display; choosing
a width sector (xmin, xmax) of the treatment region to be
analyzed; drawing a line representing an artefact, pref-
erably a skin ghost, and visualizing the line on the display
together with the image of the treatment region.
[0045] The device may be integral part of a device for
treatment of a tissue or may be a separate device, which
is however at least connected with an imaging output of
the device for treatment.
[0046] Drawing a line representing an artefact is pref-
erably done by determining a skin surface line in the cho-
sen width sector; determining the distance between the
skin surface line and the beginning of the image corre-
sponding to the ultrasonic imaging device (yn) for every
width point (xn) within the chosen width sector (xmin,
xmax); optionally, determining an offset value (A) of the
image; drawing a line (ys) at a distance = 2*yn + A from
the beginning of the image corresponding to the ultra-
sonic imaging device.
[0047] The device according to the present invention
is able to perform in particular a method according to the
present invention. The advantages of the method accord-
ing to the present invention therefore apply also to the
device according to the present invention.
[0048] The invention will be described below by means
of a preferred embodiment in connection with the figures.
The figures show:

Fig. 1: a schematic sectional view of a device accord-
ing to the present invention in, from left to right,
a treatment position, monitoring position and
travel position;

Fig. 2: a schematic view of a displacement pattern of
the treatment head according to the method of
the present invention;

Fig. 3: a view of a displayed image, where a skin ghost
has been identified with a method according to
the present invention.

[0049] Figure 1 shows a treatment head 1 in a sectional
view, whereby the section plane corresponds to an im-
aging plane of an echography device 2. An imaging array

3 of the echography device is arranged within an HIFU
transducer 4 having a shape of a section of a sphere
surface. The transducer 4 is of a fixed-focal-point type,
the beam of ultrasound waves emitted by the transducer
4 being focused on a focal point F.
[0050] The transducer is enclosed by a flexible mem-
brane 5 of a material with low ultrasound reflection and
is filled with an ultrasound coupling fluid.
[0051] The membrane 5 is contacting a skin 6 of a pa-
tient delimiting a tissue 7 and thus defining a contact sur-
face. A tumour 8, which must be treated, is located within
the tissue 7.
[0052] The treatment head 1 is shown in the figure 1
in three different positions, namely from left to right a
treatment position T, a monitoring position M and a travel
position S.
[0053] Movement of the treatment head 1, emission of
the HIFU beam by the transducer 4 and imaging of the
tissue 7 and if need be of the tumour 8 as well as other
functions are controlled by a control unit (not shown),
which may be performed fully automatically, semi-auto-
matically or manually, meaning that each step must be
confirmed by an user person, or a combination thereof.
[0054] In the treatment position T, the focal point F of
the HIFU beam is focused on the tumour 8, in order to
treat the tumour 8.
[0055] In the monitoring position M, the treatment head
1 is lowered along an axis A with respect to the skin 6
compared to the treatment position T such that the dis-
tance between the imaging array 3 of the echography
device 2 is as small as possible, thus increasing the im-
age quality and reducing the appearance of skin artefacts
known as skin ghost. The HIFU beam is not focused on
the tumour 8.
[0056] In the travel position T, the treatment head 1 is
raised along an axis A with respect to the skin 6 compared
to the treatment position, whereby a contact between the
membrane 5 and the skin 6 is kept in order to ensure
coupling of the echography device 2 and cooling of the
skin 6 and tissue 7. The HIFU beam is also not focused
on the tumour 8. As an alternative, the pressure in the
membrane may be adjusted in order to reduce friction,
while keeping the treatment head 1 in a constant position.
In another alternative, the membrane 5 or other equiva-
lent means may be displaced with respect to the treat-
ment head 1, which is kept in the same position. Combi-
nation of those alternatives may also be possible.
[0057] In figure 2, different displacing patterns of the
treatment head 1 are schematically shown. The upper
line indicates if the treatment head 1 is moving along a
scanning pattern ("displace") or is at rest ("stop"). The
line in the middle indicates the position of the treatment
head 1 along the axis A. The bottom line shows if the
HIFU transducer 4 is operated ("ON") or not ("OFF").
[0058] The HIFU transducer 4 is located at a first treat-
ment point I and is triggered to emit an HIFU beam and
is successively moved along the scanning pattern in a
plane substantially perpendicular to the axis A, referred
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to in figure 2 as the "scanning plane", to reach the next
treatment point II. During displacement from the treat-
ment point I to the treatment point II, no displacement of
the treatment head 1 along the axis A takes place. The
treatment head 1 is kept in the treatment position T, as
known from the prior art.
[0059] According to the present invention, before the
treatment head 1 is displaced from the treatment point II
to the treatment point III, the treatment head 1 is moved
from the treatment position T to the travel position S along
the axis A, then displaced along the scanning plane and
subsequently moved back to the treatment position T,
where a HIFU beam is emitted.
[0060] The treatment head 1 is then moved again from
the treatment position T to the travel position S along the
axis A and then displaced in the scanning plane from the
treatment point III to the treatment point IV. The treatment
head 1 is then moved from the travel position T to the
monitoring position M along the axis A, where imaging
of the tissue 7 and of the tumour 8 takes place, and further
to the treatment position T along the axis A, where a HIFU
beam is emitted. After emission of the HIFU beam, the
treatment head 1 is moved again to the monitoring posi-
tion M along the axis A for imaging the tissue 7 and tumour
8 and check the effect of the emitted HIFU beam.
[0061] The treatment head 1 is further moved to the
travel position S along the axis A and displaced to the
next treatment point V, where it is moved back along the
axis A to the treatment position T and a HIFU beam is
delivered.
[0062] When displacing the treatment head 1 from the
treatment point V to the treatment point VI, the treatment
head 1 is moved along the axis A from the treatment
position T to the travel position S and then displaced in
the scanning plane. The treatment head 1 is then moved
to the monitoring position M along the axis A to perform
imaging of the tissue 7 and tumour 8 and then to the
treatment position T where a HIFU beam is emitted.
[0063] Figure 3 shows an image treated with a method
according to the present invention is shown.
[0064] The beginning of the image corresponding to
the echography device 2 is the upper edge of the image.
The width of the analyzed sector ranges from xmin to xmax.
[0065] The skin 6 is displayed as a thick bright curved
line, the tumour 8 as a black surface about in the middle
of the image. In the upper part of the image between the
beginning of the image and the skin 6, the coupling fluid
is displayed as a dark surface.
[0066] In the lower part of the tumour 8, a second bright
curved line 9 running parallel to the skin 6 is displayed.
This curved line is referred to as a skin ghost and covers
a sector of the tumour 8, thus impeding correct imaging
of the tissue 7.
[0067] After determination of the region corresponding
to a run of the skin 6, which is done either manually or
automatically by known techniques and is shown sche-
matically by a curve 10, a distance yn between the be-
ginning of the image and the line 10 is determined over

the whole width of sector (from xmin to xmax) . Then, a
second line ys representing the skin ghost 9 is drawn at
twice the distance yn from the beginning of the image. In
figure 3, an offset A is set to zero.
[0068] This helps in improving recognition of the skin
ghost 9. In case the skin ghost 9 overlaps the tumour 8,
the treatment head 1 may be moved along the axis A in
order to shift the skin ghost 9 downward and allow imag-
ing of the whole tumour 8.

Claims

1. A device for treatment of a tissue of a living being,
the device including:

- a transducer (4) for emitting a beam of ultra-
sound waves, preferably high intensity focused
ultrasound waves, for irradiating the tissue (8)
mounted on a movable treatment head (1), the
beam being focused on or focusable onto a focal
point (F);
- an ultrasonic imaging device (2, 3) mounted
on the treatment head (1) having an imaging
plane intersecting the focal point (f);
- optionally, an inflatable balloon (5) surrounding
at least partially the treatment head (1), contain-
ing a coupling fluid and defining a contact sur-
face of the treatment head (1);
- a control unit for controlling the movement of
the treatment head (1) and the operation of the
transducer (4) and the imaging device (2, 3);

wherein the treatment head (1) is adjustable along
an axis (A) to at least two of a treatment position (T),
a monitoring position (M) and a travel position (S),
wherein in the monitoring position (M) the distance
between the transducer (4) and the tissue (8) is
smaller than in the treatment position (T),
wherein in the travel position (S) a distance between
the contact surface and the tissue (8) or between the
transducer (4) and the tissue (8) is larger than in the
treatment position (T), or the compression force onto
the tissue is reduced and wherein the control unit is
adapted to
trigger the transducer (4) to emit at least one beam
of ultrasound waves when the treatment head (1) is
in the treatment position (T),
position the treatment head (1) in a plane substan-
tially perpendicular to the axis (A) when the treatment
head (1) is in the travel position (S), and
perform imaging of an area (7) surrounding the tissue
(8) at least when the treatment head (1) is in the
monitoring position (M).

2. Device according to claim 1, characterized in that
the control unit is adapted to move the treatment
head (1) from the travel position (S) to the treatment

9 10 



EP 2 886 160 A1

7

5

10

15

20

25

30

35

40

45

50

55

position (T) before an ultrasound pulse is emitted
from the transducer (4).

3. Device according to claim 1, characterized in that
the control unit is adapted to move the treatment
head (1) from the travel position (S) to the monitoring
position (M) to monitor the tissue (8) by means of
the imaging device (2, 3) and then to the treatment
position (T) before an ultrasound pulse is emitted
from the transducer (4).

4. Device according to one of the claims 2 or 3, char-
acterized in that the control unit is adapted to move
the treatment head (1), after emission of an ultra-
sound pulse from the transducer (4), from the treat-
ment position (T) to the monitoring position (M).

5. Device according to claim 4, characterized in that
the control unit is adapted to move the treatment
head (1) to the treatment position (T) for further emis-
sion of an ultrasound pulse from the transducer (4)
after the treatment head (1) has been brought from
the treatment position (T) to the monitoring position
(M).

6. Device according to one of the claims 2 to 5, char-
acterized in that the control unit is adapted to move
the treatment head (1) to the travel position (S) for
further positioning of the treatment head (1) after the
preceding movement.

7. Device according to one of the preceding claims,
characterized in that the control unit is adapted to
control the position and/or adjustment of the treat-
ment head (1) using the ultrasonic imaging device
(2, 3).

8. Device according to one of the preceding claims,
characterized in that the control unit is adapted to
control the pressure in the balloon (5).

9. Device according to claim 8, characterized in that
the control unit is adapted to bring the pressure in
the balloon (5) to a first value when the treatment
head (1) is in the travel position (S) and to a second
value higher than the first value when the treatment
head (1) is in the treatment position (T).

10. Device according to claim 8, characterized in that
the control unit is adapted to change the pressure in
the balloon (5) from a first value to a second value
lower than the first value when the treatment head
(1) is in the travel position and is positioned in a plane
substantially perpendicular to the axis (A).

11. Method for operating a device for treatment of a tis-
sue of a living being, the device including:

- a transducer (4) for emitting a beam of ultra-
sound waves, preferably high intensity focused
ultrasound waves, for irradiating the tissue (8)
mounted on a movable treatment head (1), the
beam being focused on or focusable onto a focal
point (F);
- an ultrasonic imaging device (2, 3) mounted
on the treatment head (1) having an imaging
plane intersecting the focal point (F);
- optionally, an inflatable balloon (5) surrounding
at least partially the treatment head (1), contain-
ing a coupling fluid and defining a contact sur-
face of the treatment head (1);
- a control unit for controlling the movement of
the treatment head (1) and the operation of the
transducer (4) and the imaging device (2, 3);

wherein the treatment head (1) is adjustable along
an axis (A) to at least two of a treatment position (T),
a monitoring position (M) and a travel position (S),
wherein in the monitoring position (M) the distance
between the transducer (4) and the tissue (8) is
smaller than in the treatment position (T),
wherein in the travel position (S) a distance between
the contact surface and the tissue (8) or between the
transducer (4) and the tissue (8) is larger than in the
treatment position (T), or the compression force on
the tissue is reduced and wherein the control unit
triggers the transducer (4) to emit at least one beam
of ultrasound waves when the treatment head (1) is
in the treatment position (T),
positions the treatment head (1) in a plane substan-
tially perpendicular to the axis (A) when the treatment
head (1) is in the travel position (S), and
performs imaging of an area (7) surrounding the tis-
sue (8) at least when the treatment head (1) is in the
monitoring position (M).

12. A method of preparation of an image of an image-
guided therapeutic device including a treatment
head (1) with a transducer (4) for emitting a beam of
ultrasound waves, preferably high intensity focused
ultrasound waves, for irradiating a tissue (8), the
beam being focused on or focusable onto a focal
point (F), and
an ultrasonic imaging device (2, 3) having an imaging
plane optionally intersecting the focal point (F),
in particular with a device according to one of the
claims 1 to 10,
comprising the following steps:

- providing an image of a treatment region;
- displaying the image on a display;
- choosing a width sector (xmin, xmax) of the treat-
ment region to be analyzed;
- drawing a line representing an artefact (9), pref-
erably a skin ghost, and visualizing the line on
the display together with the image of the treat-
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ment region, preferably by
- determining a skin surface line (10) in the cho-
sen width sector (xmin, xmax);
- determining a distance (yn) between the skin
surface line (10) and the beginning of the image
corresponding to the ultrasonic imaging device
(2, 3) for every width point (xn) within the chosen
width sector (xmin, xmax);
- optionally, determining an offset value (A) of
the image;
- drawing a line (ys) at a distance = 2*yn + A from
the beginning of the image corresponding to the
ultrasonic imaging device (2, 3).

13. Method according to claim 12, characterized in that
the offset value (A) is a characteristic of the imaging
device (2, 3).

14. Method according to one of the claims 12 to 13, char-
acterized in that the width sector (xmin, xmax) of the
treatment region to be analyzed is determined auto-
matically by an image analysis program.

15. Method according to one of the claims 12 to 14, char-
acterized in that determining the skin surface line
(10) is performed automatically by an image analysis
program.

16. Device including a calculating unit adapted to per-
form the following steps:

- providing an image of a treatment region;
- displaying the image on a display;
- choosing a width sector (xmin, xmax) of the treat-
ment region to be analyzed;
- determining a skin surface line (10) in the cho-
sen width sector (xmin, xmax);
- drawing a line (9) representing an artefact, pref-
erably a skin ghost, and visualizing the line on
the display together with the image of the treat-
ment region, preferably by
- determining the distance (yn) between the skin
surface line (10) and the beginning of the image
corresponding to an ultrasonic imaging device
(2, 3) for every width point (xn) within the chosen
width sector (xmin, xmax);
- optionally, determining an offset value (A) of
the image;
- drawing a line (ys) at a distance = 2*yn + A from
the beginning of the image corresponding to the
ultrasonic imaging device (2, 3).
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