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placed inside a thin supple polymer film, without any means of protecting
the sensitive tissues from FIELD OF THE INVENTION
the heat. Patent document WO-A-81/03616 to Bircher The present invention
relates to an apparatus   5   describes yet again a microwave antenna
system for the surgical treatment of prostate tissues ac-  for hyperthermia
therapy, which is inserted in a cording to the pre-characterizing part of
claim 1.  body cavity and used in the treatment of cancer Such an apparatus
is known from Medical Tribune   and similar. Typical examples of inserting
apertures 31 march 1988, pages 3, 13 and 14.                are the mouth
and upper throat. 10     The introductory part of said patent document
BACKGROUND OF THE INVENTION                       cites the document J.
Microwave Power 14(2): 167-171 (1969) relative to an applicator introduced
European Patent 0 248 758 describes a micro-   through the rectum for
irradiation of the prostate. It wave applicator which is inserted in the
rectum for  is specified that said irradiation treatment involves treating
the prostate by hyperthermia. The micro-  15  a burning of the tissues
which are close to the wave applicator is kept in position inside the rec-
electrode. tum by a laterally projecting balloon 7, meaning     According
to said document, the characteristic that special protection of the rectum
is required.  of this irradiation treatment is that it is carried out
Preferably, for heating the prostate, means 52 are  at a lower frequency
and at a higher wavelength to provided for reflecting the emitted
microwaves  20  improve penetration into the tissues to depths of 5 which
are then concentrated at the side of the body  to 6 cm. Such deep
penetration permits extensive opening opposite to the balloon 7. Ducts 28
are   irradiation of large tumors in the bowels or similar. provided in the
microwave emitting rectal applicator  The revue "Proceedings of the 13th
Annual for circulating a cooling liquid, as shown in Figures  Northeast
Bioengineering Conference, Philadelphia, 2 to 4.
25   March 12-13, 1987, pages 390-393, Ryan" de- The cooling liquid
protects the rectal walls in  scribes the pretreating  by microwave-induced
contact with the microwave antenna from damage.   hyperthermia of patients
suffering from binary ob- Moreover, the presence of the reflecting means 52
struction due to cancer, by inserting a catheter into is absolutely
necessary to prevent the antenna    the choledoch to allow drainage in an
invasive way. from emitting in all directions, when the radiation is  30
Tests have been carried out with the same only required to be directed onto
the prostate tis-  antenna in various media, as reported in Figure 5. sues.
In the case of  tests B and D, the medium was a European Patent 0 246 176
describes a cath-    saline solution, and it is underlined in the "Discus-
eter having an antenna equipped with a tempera-   sion" part that when the
medium is changed from ture sensor which is inserted into the urethra  35
air to a conductive medium such as a saline or bile through to the bladder
for locating and determining  medium, the performances decrease
dramatically, the position of the microwave applicator described  which
rather discourages the specialist from using in the above-cited European
Patent 0 248 558.     a saline solution in microwave-induced hyperther-
From a practical point of view, the design of  mia. the microwave
applicator described in European   40 Patent 0 248 758 for introduction in
the rectum, is  SUMMARY OF THE INVENTION not satisfactory in that the
application lacks accu- racy since the prostate is remotely-irradiated.
It is now the object of the present invention to It is furthermore
essential with this method to  solve this new technical problem by
providing a prevent the emission of microwaves in all direc-  45  solution
permitting a more accurate surgical treat- tions, this implying an emitting
antenna of very  ment of tissues by hyperthermia, in particular the special
design equipped with reflecting means for  prostate, while efficiently
protecting the sensitive directing the radiated microwaves in only one di-
tissues other than those to be treated by hyperther- rection, namely
towards the prostate.             mia. Finally, and unquestionably, with
such a de-  50  The object of the present invention is therefore vice, it
is quite difficult, if not impossible, to protect  to solve this new
technical problem, particularly in the sphincter, and more generally to
protect the  the hyperthermia treatment of the prostate without surrounding
tissues. This being especially so in the  the need to use special probe
means emitting in case of bladder treatment.                        only
one direction. European Patent 0 105 677 describes such a   55   Another
object of the invention is to solve the microwave antenna device for
hyperthermia ther-   aforesaid new technical problems in an extremely apy,
designed to be introduced in the tract or the  simple way, using means for
readily and reliably lumen, in which device the antenna assembly is
locating the position of the emitting probe means. 3    
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object of the invention is to solve  controlling the positioning of the
urethral probe the aforesaid new technical problems in a semi-   means,
preferably incorporated in a rectal probe invasive way, namely by using the
natural body    means, said rectal probe means serving thus as a cavities.
protection for the rectal walls and as a means of All these technical
problems are solved for the   5   controlling the positioning of the
microwave-emit- first time by the present invention, as claimed in   ting
urethral probe means in axial position. claim 1.
Means of immobilizing the rectal probe means According to a preferred
embodiment, the in-   in axial position can be provided, said means pref-
vention provides an apparatus wherein means are   erably permitting a
rotation of said probe means provided for protecting from the heat the
sensitive  10  around its axis. Said immobilizing means preferably tissues
other than the tissues to be treated, prefer-  comprise a balloon, for
example in latex, which ably comprising means forming radioreflecting
surrounds the rectal probe means, and inside screen.
which said probe means can be readily oriented According  to  a
particularly  advantageous   from the outside. mbodiment of the invention,
the means which, ac-  15  According to another advantageous embodi- cording
to the invention, form  radioreflecting   ment of the invention, the
apparatus is equipped screen, contain a radioreflecting liquid medium.
with means for cooling the surface of the emitting Advantageously, said
radioreflecting liquid medium  probe means, in order to prevent bums on the
is an electrically conductive liquid reflecting the  walls in contact with
the probe means, particularly microwaves.
20  the urethral walls. According  to a variant embodiment, the
According to another variant embodiment, the radioreflecting screen-forming
means according to  apparatus according to the invention is character- the
invention comprise at least one wire, parallel to  ized in that it
comprises temperature sensing the mean electrical field.
means provided on or in the emitting probe means, According to a currently
preferred application   25  and/or on or in the rectal probe means and
option- to the treatment of the prostate, the apparatus   ally in said
balloon. according to the invention is characterized in that  According to
one particular variant of embodi- the probe means is a urethral probe means
in-     ment, said microwave generating device comprises serted in the
urethra up to the level of the prostate.  a metallic cable coaxial to the
probe means cov- Preferably, one part of the means forming   30  ered by an
insulating sleeve over part of its length, radioreflecting screen according
to the invention is  said cable also having a microwave-emitting part at
the level of an organ to be treated, such as the  which is non-insulated,
which part is preferably bladder, the sphincter.
situated at an intermediate or distal level of the According to another
particularly advantageous  emitting probe means. embodiment of the
invention, said means forming   35  According to yet another particularly
advanta- radioreflecting screen and protecting the bladder  geous variant
of embodiment, said temperature may comprise a balloon provided on the
front end  sensing means comprise a fiber-optic thermometer, of the
antenna, means being provided for filling  heat-insulated from the cooling
circuit, preferably said balloon with a radioreflecting conductive solu-
comprising several strands of fibers disposed in '   tion.
40  radially and/or longitudinally offset fashion in the According to a
variant embodiment, the screen-  longitudinal direction of the probe means,
in such a forming means protecting the bladder comprise a   way as to
detect the temperature in various radial conductive solution injected
directly into the blad-  and/or longitudinal directions of the probe means.
der said solution being preferably hypertonic.       It is therefore
obvious that with the apparatus According to another particularly
advantageous  45  according to the invention, the emitting probe embodiment
of the invention, another part of said  means can be positioned with great
accuracy since screen-forming means is fast with a rectal probe  it is
inserted directly into the prostate along the means, for protecting the
rectal wall from high   natural urethral passage, thus preventing the
temperatures.                                     sphincter from being
damaged. Thus, according to a variant embodiment of  50    Also, owing to
the radioreflecting screen-for- said means forming protection screen for
the rectal  ming means according to the invention, it becomes wall, said
means can comprise a radioreflecting   possible to protect efficiently the
bladder as well as liquid medium, in particular one introduced into a  the
rectal walls. According to the invention, it is balloon provided around the
front end of the rectal  possible to use an emitting probe means emitting
probe means.                                 55  in all directions, but
naturally, according to the According to another particularly advantageous
invention, it is possible, and in some cases advis- embodiment of the
invention, the apparatus is char-  able or advantageous, to use a probe
means emit- acterized in that it further comprises means of   ting
preferably in one given direction. 4    



5                 EP 0 370 890 B1                   6 Understandably,
therefore, all the decisive    a microwave-generating device 18, clearly
shown in technical advantages, unexpected  by anyone       Figure 2, placed
in an emitting probe means of skilled in the art, and listed hereinabove,
are ob-  general reference number 20, shown in longitudinal tained
according to the invention, and moreover,  axial section in Figure 2,
adapted to be inserted in the proposed apparatus is very versatile and very
5   a cavity of the body. easy to handle for a practitioner.
In the preferred example of application of the apparatus to the destruction
of the prostate 14 by BRIEF DESCRIPTION OF THE DRAWINGS
hyperthermia, illustrated herein, the emitting probe means 20 is, according
to the invention, a urethral The invention will be more readily understood
10  probe means. on reading the following description of several em-  The
apparatus according to the invention is bodiments of an apparatus according
to the inven-  characterized in that it comprises heat protecting tion for
the surgical treatment of tissues by hyper-  means 22, 30 for protecting
the sensitive tissues thermia, in a preferred application to the treatment
other than the tissues 12 to be destroyed, such as of the prostate,
reference being made to the ac-  15  the prostate 14, said means preferably
comprising companying drawings, in which:                    means forming
radioreflecting screen 22, 30. Ac- - Figure 1 is a diagrammatical view of a
partial  cording to a variant embodiment of the invention, section of the
complete apparatus according  the means forming radioreflecting screen
comprise to the invention for the surgical treatment of  a radioreflecting
liquid medium, preferably an elec- tissues to be destroyed by hyperthermia,
il-  20  trically conductive medium able to reflect the mi- lustrated in
its preferred application to the  crowaves emitted by the emitting probe
means 20 treatment of the prostate, and comprising a  equipped with the
microwave emitting device 18. urethral emitting probe means and a rectal
According to a particular variant of embodi- echographic detecting probe
means, both      ment, said radioreflecting conductive solution is
connected to a central control device;   25  injected directly into the
patient's bladder 24. In - Figure 2 is a view showing a partial Ion-
this case, said solution is preferably hypertonic. It gitudianl axial
section of the main part of the  can be, for example, a solution with a
high ion urethral emitting probe means;               concentration, such
as by using NaCI. In general, - Figure 2a is a cross-section along line
IIa-IIa  suitable conductive solutions are saturated ionic of Figure 2;
30  solutions, such as NaCI or nitrate solutions, said - Figure 3 is a
perspective side view of the    solutions are obvious to anyone skilled in
the art. urethral emitting probe means shown in Fig-      According to
another variant of embodiment, ures 1 and 2, the balloon being deflated;
one part 22 of the screen forming means is placed - Figure 4 illustrates a
variant embodiment of  level with an organ to be protected, in particular
the the urethral emitting probe means according   35  bladder. According to
a preferred embodiment, to the invention, showing a longitudinal axial
said means forming protection screen for the blad- section of a second
embodiment of the cool-  der comprise a balloon 26 provided on the front
ing means;                                   end 20a of the probe means 20.
Said balloon 26 is - Figure 5 illustrates another variant embodi-  equipped
with means 28 for filling it, preferably ment of the structural design of
the urethral  40  with a radioreflecting conductive solution 23. Said
emitting probe means, showing an axial       filling means normally
comprise an internal duct 29 cross-section of another embodiment of the
extending out towards a flexible tube 30. Said cooling means;
radioreflecting conductive solution may be identical - Figure 6 illustrates
another variant of the   to the previous one and based on saturated NaCI
cooling means in a view similar to Figure 5.    45  solution. - Figure 7
illustrates yet another variant em-     According to one advantageous
embodiment of bodiment of the cooling means in a view      the emitting
probe means according to the inven- similar to that shown in Figure 5.
tion, said probe means comprises cooling means 32 incorporated to the probe
means 20 for lowering DETAILED DESCRIPTION OF PREFERRED EM-  50  the
temperature of the external wall of said probe BODIMENTS
means 20, namely, in the illustrated case, the walls of the urethra 34.
Said cooling means 32 consists, Referring in particular to Figure 1, this
shows  for example, in at least two conduits, respectively an apparatus
according to the invention, bearing  an inlet conduit 36 and an outlet
conduit 38, con- the general reference number 10, for the surgical  55
taining the cooling medium and communicating treatment of tissues 12 by
hyperthermia, preferably  with each other at the front of the probe means
20 the prostate 14, of the type comprising heating   via a connection
conduit 37 clearly shown in Figure means 16 for inducing hyperthermia,
consisting of  2. Said conduits 36, 38 communicate with flexible 5    



7                 EP 0 370 890 B1                       8 tubes 40, 42,
respectively a supply tube and a    conduits 36, 38 containing the cooling
medium, discharge tube for the cooling medium, which may  such as water,
are formed by wide openings ex- be water.
tending over an arc of circle of the probe means 20 According to another
characteristic of the in-  which latter has a substantially circular or
slightly invention, the urethral emitting probe means 20 is   5   ovoidal
cross-section for easy passage through the equipped with means 44 for
sensing the tempera-   urethra. It is observed that according to the
variant ture on or inside the urethral probe means 20.    embodiment
illustrated in Figure 2a, the tempera- According to an advantageous
variant, said tem-   ture sensor 44 and the duct 29 supplying the perature
sensor 44 comprises a fiber-optic ther-  balloon 26 are situated in
substantially the same mometer 46, the optical fibers being isolated by
10  plane passing through the axis of the probe means, heat-insulating
means 48 from the rest of the probe  hence of the cable 52, whereas the
conduits 36,38 means and in particular from the cooling circuit 36,
containing the cooling medium are also arranged 38, as illustrated in
Figures 2a and 3. Said ther-  symmetrically with respect to said plane of
sym- mometer comprises a plurality of strands of fibers  metry. placed in
radially and/or longitudinally offset fash-  15  Other variants of
structure of the urethral probe ion in the longitudinal direction of the
probe means  means 20 are shown in Figures 4 to 7 in which the 20, in such
a way as to detect the temperature in  same reference numbers increased by
100, are various radial and/or longitudinal positions of the  used to
designate identical parts or parts having probe means.
the same function. Said thermometer 46 and associated insulating   20  In
the embodiment shown in Figure 4, the means 48 may be disposed in a
longitudinal slot   urethral probe means designated by the general 50
provided in the external surface 21 of the probe  reference 120 comprises
an annular duct 136 co- means 20.
axial to the probe means 120 communicating with a It will be noted that,
advantageously, the front  disc-shaped common duct 137 reaching to a cen-
end 20a of the probe means 20 should be rounded   25  tral conduit 138 in
which is introduced the micro- to facilitate insertion of the probe means
20     wave-emitting device 18. through the urethra and up to the level of
the        Referring now to Figure 5, this shows another bladder 24, as can
be seen in Figure 1.           embodiment of the internal structure of the
probe The microwave generating device 16, as illus-  means, of which the
general reference number has, trated in Figures 2 and 3, comprises a
metallic  30  in this example, been increased of 200, giving it cable 52
coaxial to the probe means 20 and cov-   the reference 220. As shown in
this figure, the inlet ered with an insulating sleeve 54 over part of its
conduit 236 supplying the cooling medium, oc- length, said cable 52
comprising at least one mi-  cupies an annular sector of the probe means
220, crowave-emitting non-insulated part 52a preferably  whereas the outlet
conduit 238 discharging the situated at an intermediate or distal level of
the   35  heated cooling medium, occupies a complemen- emitting probe
means, as clearly illustrated in Fig-  tary annular sector, both annular
sectors 236, 238 ures 2 and 3. Preferably, the free end of the cable  being
separated by longitudinal transversal parti- 52a forming microwave emitting
antenna ends up    tions 239, 241. The emitting device 218 is always under
the balloon 26 forming the means protecting  placed axially with respect to
the probe means 220. the bladder. Said cable 52 forms an emitting an-  40
Figure 5 also shows the conduit 229 supplying the tenna which may be for
example 20 to 40 mm long   inflating medium, such as for example an elec-
and which radiates in all directions about its axis,  trically conductive
liquid, to the balloon provided on i.e. over 360 .
the front end of the probe means 220, as well as Said emitting antenna 52a
constituted by the   the temperature sensor 244. non-insulated part of the
cable 52 is connected to a   45  Figure 6 illustrates another variant of
embodi- microwave generator apparatus symbolized by the   ment in which the
parts which are identical or have initials M.W.G., emitting for example at
about 915  the same function have been given the same refer- MHz and of
power adjustable up to 50 W or even    ence numbers, further increased by
100. According 100 W.                                            to said
Figure 6, four inlet conduits 336 supplying According to a variant of
embodiment, the   50  the cooling medium are provided, said conduits
emitting antenna may be rather more complex and   occupying annular sectors
of the probe means 320 comprise shielding portions along the non-insulated
from the periphery 321 to the central longitudinal part of cable 52 this
with a view to preferentially  orifice 353 in which the microwave-emitting
device heating certain parts of the prostate.            318 is inserted.
The remaining sectors comprise Figure 2a shows an axial cross-section of
the   55  corresponding annular conduits 338 for discharging emitting probe
means 20, and illustrates the shape  the cooling medium, a conduit 329
being also and position of each one of the elements constitut-  provided
for inflating the balloon, as well as a slot ing the probe means . This
figure shows that the  350 for housing the temperature sensor 344. 6    



9                 EP 0 370 890 B1                       10 Referring to
Figure 7, this shows yet another  from high temperatures. According to a
particularly variant of the structure of the probe means of    advantageous
embodiment, said screen-forming which the reference number has been further
in-   means 90 fast with the rectal probe means com- creased by 100, making
it then 420. Four cooling  prise an inflatable element 92 forming balloon
fixed medium inlet sectors 436 are also provided here,   5   around the
rectal probe 82 on its front end 82a said sectors having rounded edges so
that the     which element is preferably supplied with a remaining sectors
438 are substantially cross-    radioreflecting liquid medium 94 through a
flexible shaped, which remaining cooling medium outlet     tube 96
preferably identical to that used for inflat- sectors may be
intercommunicating or not. The     ing the balloon 26 of the urethral probe
means. A emitting device 418 is also placed in the axis of the   10
temperature sensor 98 may be provided inside the probe means 428.
balloon 92 for detecting the the temperature at the It is therefore
understood that various forms of  level of the rectal wall 100 facing the
prostate 14, embodiment are possible for the structure of the  the
temperature data recorded by said sensor be- emitting probe means. The
probe means structure   ing transmitted to the thermometry device and to
such as described and illustrated in Figures 1   15  the central control
device 86, such as a computer through 7, forms an integral part of the
invention  or the like. and is incorporated in the description by way of
According to a variant embodiment of the in- reference.
vention, said screen-forming means may comprise The apparatus according to
the invention fur-  at least one wire, parallel to the mean electrical ther
comprises means 80 for controlling the posi-  20  field, which wire is
placed preferably in integral tioning of the urethral probe means 20, said
means  fashion with the rectal probe means 82 longitudi- 80 being
preferably incoporated in a rectal probe  nally thereto, in the direction
of the emitting probe means 82. Said control means 80 are preferably
means 20. constituted by an echographic probe 82 of rectal      Means may
also be provided for protecting the type. Said echographic probe is
advantageously  25  sphincter 15 by a balloon system surrounding the
connected with a screen-equipped echograph 84.    probe means 20 similarly
to balloon 26, which In a variant embodiment, the echographic probe
system can also be supplied by supply means 30. may be connected with a
central control device 86    It is obviously possible, according to the
inven- centralizing all the information and capable of auto-  tion, to
treat efficiently the prostate 14 by hyper- matically controlling the
microwave generator de-  30  thermia, and in general to destroy tissues by
vice M.W.G. as a function of the recorded tempera-  hyperthermia. ture data
and of any data which may have been         It is extremely easy with the
echographic probe programmed by the practitioner, as can be under-  82
connected with a screen-equipped echograph stood from Figure 1.
84 to control the exact position of the emitting The central control device
86, such as a com-   35  probe means 20 inside the prostate 14 by monitor-
puter or the like, receives all the temperature data  ing the echographic
image of the emitting probe centralized in a thermometry device as well as
the  means 20 on the screen 84. When the practitioner temperature data from
the cooling device supplying  sees that the emitting probe means is
accurately the cooling means of the emitting probe means 20;  positioned in
the prostrate 14, he can then trigger it also gives the instructions
necessary to the mi-  40  manually the control device 86 into operation,
for crowave generating device (M.W.G.) as well as to  carrying out the
hyperthermia treatment, the tem- the cooling device, According to a variant
embodi-  perature being controlled inside the prostate 14 as ment, it can
also receive the data issued from the  well as in the surrounding tissues,
and in particular echographic probe 82 relatively to the position of  in
the rectum, by the various temperature sensors the emitting probe means 20
in relation to the   45  such as 98, 100, prostate.
It is also possible with the apparatus according An intersticial
thermometer 100 may also be    to the invention, to protect efficiently the
tissues provided, inserted in the prostate 14, under echog-  other than the
prostate, by various protection raphic control, so that when biopsies have
to be  means 22, 90. Furthermore, the presence of the carried out, it is
possible to detect the temperature  50  cooling means 32 prevents burns
from occurring at which the prostate 14 has been brought by the  on the
walls in contact with the probe means 20, microwaves emitted by the probe
means 20. Such    particularly the walls of the urethra 34. temperature
data is of course important to deter-     The invention also relates to a
method for mine the power instructions given by the control  surgically
treating tissues 12 by hyperthermia, pref- device 86 to the microwave
generator M.W.G.   55  erably the prostate 14, of the type using a micro-
The tissues-protecting means according to the  wave genarating device 18
provided in an emitting invention may comprise a part 90 fast with the
probe means 20 capable of being introduced in a rectal probe means 82, for
protecting the rectal wall  cavity of the body, wherein the sensitive
tissues 7    



11                EP 0 370 890 B1                   12 other than the
tissues 12 to be treated are pro-         characterized in that said
urethral probe tected from the heat preferably by providing means    (20)
comprises a single microwave antenna forming radioreflecting screen 22, 90.
means (18) located substantially axially in said According to a variant
embodiment of this sur-    urethral emitting probe, cooling means (32)
gical treatment method, said emitting probe means   5  being provided in
said urethral probe (20) ar- 20 is inserted in the urethra, said probe
means       ound said axial microwave antenna means (18) being then a
urethral probe means inserted in the     for cooling the surface of the
urethral probe urethra as far as the prostate. It is preferably pro-  (20)
facing said single microwave antenna vided that one part 22 of said
screen-forming         means (18), said cooling means being fed with means
is placed at the level of an organ to be   io   a cooling fluid, said
emission of microwaves protected, such as the bladder 24 and/or the
being adapted to said cooling fluid to prevent sphincter 15.
bums from occuring on the prostate urethral According to another
advantageous variant of      wall (34) in contact with the probe (20). the
method of the invention, the positioning of the urethral probe means 20 in
relation to the prostate  15  2. The apparatus of claim 1, wherein said
cooling 14 is controlled by inserting a probe means 82 in     means are
extending up to the full length of the rectum, said probe means being of
course a        the microwave antenna means (18). rectal probe means.
Advantageously, a protection forming radioreflecting means is also provided
for  3. The apparatus of claim 1 or 2, comprising an protecting the rectal
wall 100 from high tempera-  20  inflatable balloon means (26) to lock in
position tures.                                                 said
emitting probe (20), and inflating means Other variant embodiments of the
treatment        (28, 29, 30) for inflating said balloon means method
according to the invention follow from the     (26), characterized in that
said inflatable bal- description given hereinabove with reference to the
loon means (26) is located at said front end apparatus.
25      (20a) such that it is placed in the bladder (24) By way of
indication, the total duration of a     when the microwave antenna means
(18) is treatment of the prostate by hyperthermia is nor-     placed inside
said prostate (14) to be treated. mally about 1 hour. The emitting probe
means can for example emit microwaves at a frequency of     4. The
apparatus of claim 3, wherein the inflating about 900 MHz and at a power
which can be   30        means comprises a liquid. adjusted up to 50 W or
even 100 W. The length of the actual emitting antenna is for example
between  5. The apparatus of claims 1, 2, 3 or 4, character- 20 and 40 mm,
these values being given by way of     ized in that temperature sensing
means (44) indication only.                                      are
provided on or in the urethral probe and Obviously, the invention also
extends to any   35  optionally in the balloon means (26). means
constituting technical equivalents of the means described herein, as well
as to the combina-  6. The apparatus of any one of claims 1 to 5, tion
thereof.                                         characterized in that the
microwave emitting antenna means (18) comprise a metallic cable Claims
40      (52) coaxial to the urethral probe (20) covered by an insulating
sheath (54), the emitting part 1. Apparatus for the surgical treatment of
prostate  (52a) being situated at an intermediate or distal tissues by
hyperthermia, comprising a heating     level of the urethral probe means
(20). probe constituted by an urethral microwave emitting probe (20) which
is adapted to be   45  7. The apparatus as claimed in any one of claims
inserted in the urethra, said emitting probe (20)  1 to 6, characterized in
that it comprises con- having a front end (20a) and a rear end, said
trol means (80) for controlling the positioning emitting probe (20)
comprising a microwave        of the urethral probe (20). antenna means
(18) placed in said emitting probe (20) and located intermediate said front
50  8. The apparatus of claim 7, wherein the control end and said rear end
in the vicinity of said     means (80) are incorporated in a rectal probe
front end (20a), said microwave antenna           means (82). means (18)
emitting microwaves in all direc- tions and being connected to an external
mi-   9. The apparatus of claim 7 or 8, characterized in crowave generating
device (MWG) comprising   55   that immobilizing means (92) are provided
for means for generating microwaves at a fre-         immobilizing the
rectal probe means (82) in quency and a power effective for hyperthermia
axial position, but preferably permitting the ro- treatment,
tation of said rectal probe means (82) about its 8    



11                EP 0 370 890 B1                    12 other than the
tissues 12 to be treated are pro-          characterized in that said
urethral probe tected from the heat preferably by providing means     (20)
comprises a single microwave antenna forming radioreflecting screen 22, 90.
means (18) located substantially axially in said According to a variant
embodiment of this sur-      urethral emitting probe, cooling means (32)
gical treatment method, said emitting probe means   5  being provided in
said urethral probe (20) ar- 20 is inserted in the urethra, said probe
means        ound said axial microwave antenna means (18) being then a
urethral probe means inserted in the    for cooling the surface of the
urethral probe urethra as far as the prostate. It is preferably pro-  (20)
facing said single microwave antenna vided that one part 22 of said
screen-forming          means (18), said cooling means being fed with means
is placed at the level of an organ to be   10    a cooling fluid, said
emission of microwaves protected, such as the bladder 24 and/or the
being adapted to said cooling fluid to prevent sphincter 15.
bums from occuring on the prostate urethral According to another
advantageous variant of       wall (34) in contact with the probe (20). the
method of the invention, the positioning of the urethral probe means 20 in
relation to the prostate  15  2. The apparatus of claim 1, wherein said
cooling 14 is controlled by inserting a probe means 82 in      means are
extending up to the full length of the rectum, said probe means being of
course a         the microwave antenna means (18). rectal probe means.
Advantageously, a protection forming radioreflecting means is also provided
for  3. The apparatus of claim 1 or 2, comprising an protecting the rectal
wall 100 from high tempera-  20  inflatable balloon means (26) to lock in
position tures.                                                 said
emitting probe (20), and inflating means Other variant embodiments of the
treatment          (28, 29, 30) for inflating said balloon means method
according to the invention follow from the      (26), characterized in that
said inflatable bal- description given hereinabove with reference to the
loon means (26) is located at said front end apparatus.
25       (20a) such that it is placed in the bladder (24) By way of
indication, the total duration of a      when the microwave antenna means
(18) is treatment of the prostate by hyperthermia is nor-      placed
inside said prostate (14) to be treated. mally about 1 hour. The emitting
probe means can for example emit microwaves at a frequency of      4. The
apparatus of claim 3, wherein the inflating about 900 MHz and at a power
which can be   30         means comprises a liquid. adjusted up to 50 W or
even 100 W. The length of the actual emitting antenna is for example
between  5. The apparatus of claims 1, 2, 3 or 4, character- 20 and 40 mm,
these values being given by way of      ized in that temperature sensing
means (44) indication only.                                       are
provided on or in the urethral probe and Obviously, the invention also
extends to any   35  optionally in the balloon means (26). means
constituting technical equivalents of the means described herein, as well
as to the combina-  6. The apparatus of any one of claims 1 to 5, tion
thereof.                                          characterized in that the
microwave emitting antenna means (18) comprise a metallic cable Claims
40       (52) coaxial to the urethral probe (20) covered by an insulating
sheath (54), the emitting part 1. Apparatus for the surgical treatment of
prostate    (52a) being situated at an intermediate or distal tissues by
hyperthermia, comprising a heating      level of the urethral probe means
(20). probe constituted by an urethral microwave emitting probe (20) which
is adapted to be   45  7. The apparatus as claimed in any one of claims
inserted in the urethra, said emitting probe (20)  1 to 6, characterized in
that it comprises con- having a front end (20a) and a rear end, said
trol means (80) for controlling the positioning emitting probe (20)
comprising a microwave         of the urethral probe (20). antenna means
(18) placed in said emitting probe (20) and located intermediate said front
50  8. The apparatus of claim 7, wherein the control end and said rear end
in the vicinity of said      means (80) are incorporated in a rectal probe
front end  (20a), said microwave antenna           means (82). means (18)
emitting microwaves in all direc- tions and being connected to an external
mi-    9. The apparatus of claim 7 or 8, characterized in crowave
generating device (MWG) comprising  55     that immobilizing means (92) are
provided for means for generating microwaves at a fre-
immobilizing the rectal probe means (82) in quency and a power effective
for hyperthermia      axial position, but preferably permitting the ro-
treatment,                                         tation of said rectal
probe means (82) about its 8    
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18. The apparatus of any one of claims 5 to 17, characterized in that it
comprises a central 10. The apparatus of claim 9, characterized in that
control device (86) centralizing all the informa- said immobilizing means
comprises a balloon        tion including all the temperature data central-
(92), for example made of latex, surrounding   5   ized in a thermometry
device and capable of the rectal probe means (82) and in which said
automatically controlling the microwave gener- rectal probe means (82) is
readily orientable      ator device (MWG) as a function of the re- from the
outside.                                  corded temperature and of any
data which may have been programmed by the practi- 11. The apparatus of any
one of claims 7 to 10,  10   tioner. characterized in that rectal
temperature sens- ing means (98) are provided on or in the rectal  19. The
apparatus of claim 18, characterized in probe means (82).
that the central control device (86) receives the data issue from the
echographic probe (82) 12. The apparatus of any one of claims 5 to 11,  15
relatively to the position of the urethral probe characterized in that said
temperature sensing     (20) in relation to the prostate. means (44)
comprises a fiber optic thermom- eter which is heat-insulated from the
cooling   20. The apparatus according to any one of claims means (32),
preferably comprising several          1 to 19, characterized in that said
cooling strands of fibers disposed in radially and/or  20  means comprise
at least an inlet conduit (236; longitudinally offset fashion in the
longitudinal  336; 436) and at least one oulet conduit (238; direction of
the urethral probe (20) so as to      338; 438), said inlet conduit and
outlet conduit detect the temperature on various radial and/or    being fed
with a cooling liquid.. longitudinal positions of the urethral probe (20).
25  21. The apparatus of claim 20, wherein said inlet conduit occupies an
annular sector of the 13 The apparatus of any one claims 1 to 12,
probe and said outlet conduit occupies a com- characterized in that heat
protecting means        plementary annular sector, both annular sec- (22,
90) are provided for protecting from the      tors being separated by
longitudinal transversal heat the sensitive tissues other than the tis-  30
partitions (239 ; 241). sues (12) to be treated, comprising means forming
radioreflecting screen (22, 90).        22. The apparatus of claim 20 or
21, characterized in that said cooling means comprises several 14. The
apparatus of claim 13, characterized in        inlet conduits and several
outlet conduits. that said means forming radioreflecting screen   35
comprise a radioreflecting liquid medium (23,   23. The apparatus of anyone
of claims 1 to 22, 94), preferably comprising an electrically con-
wherein said emission of microwaves is adapt- ductive liquid reflecting the
microwaves.          ed to said cooling fluid to enable to perform a single
about one hour heat session and to 15. The apparatus of claim 13,
characterized in  40     prevent burns from occurring on the prostate that
said screen forming means comprise at          urethral wall (34). least
one wire, which is parallel to the mean electrical field, and preferably
incorporated to  24. The Apparatus of anyone of claims 1 to 23, said rectal
probe means (82).                      wherein said apparatus comprises a
central 45      control device determining the power instruc- 16. The
apparatus of any one of claims 11 to 15,      tions to the microwave
generating device, characterized in that said external microwave
adapted to perform a single about one hour generating device (M.W.G.),
which generates        heat session and to prevent said burns from
microwaves at a frequency of about 900 MHz         occurring on the
prostate urethral wall. or 915 MHz, and at a power adjustable up to  50 100
watts.                                      Patentansprlche 17. The
apparatus of any one of claims 7 to 16,    1. Vorrichtung zur chirurgischen
Behandlung von characterized in that said control means (80)
Prostata-Geweben mittels Hyperthermie, mit comprises an echographic probe,
in particular  55  einer Heizsonde bestehend aus einer Mikro- a rectal
echographic probe, connected with a       wellen emittierenden
Harnr6hrensonde (20), screen equipped echograph (84).
die zur EinfUhrung in die Harnrohre eingerich- tet ist, wobei diese
emittierende Sonde (20) ein 9    15                EP 0 370 890 B1
16 



vorderes Ende (20a) und ein hinteres :Ende         elner Isolierhille (54)
bedecktes Metalikabel hat, und wobei diese emittierende Sonde (20)
(52) koaxial zur Harnrohrensonde (20) aufwei- ein Mikrowellenantennenmittel
(18) aufweist,       sen, wobel sich der emittierende TeOl (52a) auf das in
der emittierenden Sonde (20) placiert ist   einem  Zwischen- oder distalen
Niveau der und sich zwischen dem vorderen Ende und   5
Harnrohrensonde (20) befindet. dern hinteren Ende in der Nahe des vorderen
Endes (20a) befindet, und wobei das Mikrowel-   7. Vorrichtung nach einern
der AnsprUche I bis lenantennenmittel (18) in allen Richtungen Mi-     6,
dadurch gekennzeichnet, daB sie Steuermit- krowellen emittiert und mit
einer auBeren, Mi-     tel (80) zur Steuerung der Positionierung der
krowellen erzeugenden  Einrichtung  (MWG)   10     Hamrohrensonde (20)
aufweist. verbunden ist, die Mittel zur Erzeugung von Mikrowellen mit einer
Frequenz und einer Lei-   &  Vorrichtung nach Anspruch 7, wobei die Steu-
stung, die zur Hyperthermiebehandlung wirk-        ermittel (80) in elnem
Rektalsondenmittel (82) sam ist, aufweist,
inkorporiert sind. dadurch gekennzeichnet, daB die Harn-  15 rohransonde
(20) ein einziges Mikrowellenan-    9. Vorrichtung nach Anspruch 7 oder 8,
dadurch tennenmittel (18) aufweist, welches sich im we-    gekennzeichnet,
daB  lmmobilisierungsmittel sentlichen axial in der emittierenden Hamr6h-
(92) zur Immobilisierung des Rektalsondenmit- rensonde befindet, wobei um
das axiale Mikro-      tels (82) in axialer Position vorgesehen sind,
wellenantennenmittel (18) herum  KUhImittel  20    die jedoch vorzugsweise
die Drehung des Rek- 9      (32) in der Hamrnhrensonde (20) zum KUhIen
talsondenmittels (82) um seine Achse zulas- der Oberflache der
Hamrohrensonde (20) vor-        sen. gesehen sind, die dern einzigen
Mikrowellen- antennenmittel (18) zugewandt ist, wobei das    10.
Vorrichtung nach Anspruch 9, dadurch gekenn- KUhImittel mit einem KUhifluid
gespeist wird,  25  zeichnet, daB das Immobilisierungsmittel einen und
wobei die Mikrowellenemission an das           Ballon (92), beispielsweise
aus Latex, aufweist, KUhifluid adaptiert ist, um ein Auftreten von
welcher das Rektalsondenmittel (82) umgibt Verbrennungen an der
Harnrohrenwand (34)           und in welchem das Rektalsondenmittel (82)
der Prostata, die mit der Sonde (20) in Kontakt    von auBen leicht
ausrichtbar ist. ist, zu verhindern.                        30 11.
Vorrichtung nach einem der AnsprUche 7 bis 2. Vorrichtung nach Anspruch 1,
worin das KUhl-        10, dadurch gekennzeichnet, daB Rektaltempe- mittel
sich bis zur vollstandigen Lange des        raturfthimittel (98) auf oder
im Rektalsonden- Mikrowellenantennenmittels (18) erstreckt.         mittel
(82) vorgesehen sind. 35 3  Vorrichtung nach Anspruch 1 oder 2, mit ei-
12. Vorrichtung nach einem der AnsprUche 5 bis nem aufblasbaren
Ballonmittel (26) zur Verrie-     11, dadurch gekennzeichnet, daB das
Tempe- gelung der emittierenden Sonde (20) in ihrer       raturfl'himittel
(44) ein Lichtleiterthermometer Position, und Aufblasmitteln (28, 29, 30)
zum      aufweist, welches gegenaber dem  KUhimittel Aufblasen des
Ballonmittels (26), dadurch ge-  4o  (32) warmeisoliert ist, welches
vorzugsweise kennzeichnet, daB das aufblasbare Ballonmittel     mehrere
Faserstrange aufweist, die in Langs- (26) am vorderen Ende (20a) so
angeordnet          richtung  der Harnrdhrensonde  (20) radial ist, daB es
in der Blase (24) palciert ist, wenn   und/oder in Langsrichtung versetzt
angeordnet das Mikrowellenantennenmittel (18) in der zu       sind, um die
Temperatur an verschiedenen ra- behandeInden Prostata (14) placiert ist.
45      dialen und/oder Langs-Positionen der Harnrdh- rensonde (20) zu
erfassen. 4. Vorrichtung nach Anspruch 3, worin das Auf- blasmittel eine
FlUssigkeit aufweist.           13. Vorrichtung nach einern der AnsprOche 1
bis 12, dadurch gekennzeichnet, daB Hitzeschutz- &  Vorrichtung nach den
AnsprUchen 1, 2, 3 oder  50    mittel (22, 90) vorgesehen sind, urn die
emp- 4, dadurch gekennzeichnet, daB Temperatur-         findlichen Gewebe,
die nicht die zu behandeln- fUhimittel (44) auf oder in der Harnr5hrensonde
den Gewebe (12) sind, vor Hitze zu schUtzen, und gogebenenfalls im
Ballonmittel (26) vorge-     wobei Mittel vorgesehen sind, die einen strah-
sehen sind.                                        lenreflektierenden
Schirm (22, 90) bilden. 55 6. Vorrichtung nach einem der AnsprUche 1 bis
14. Vorrichtung nach Anspruch 13, dadurch ge- 5, dadurch gekennzeichnet,
daB die Mikrowel-       kennzeichnet, daB die einen strahlenreflektie- len
emittierenden Antenenmittel (18) ein von       renden Schirm bildenden
Mittel ein strahlenre- 10          I 11111111111111111111111111111 *   C
L   M   S   *    
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flUssiges Medium (23, 94), vor-      einander getrennt sind. zugsweise mit
einer elektrisch leitenden, die Mikrowellen reflektierenden FlUssigkeit,
aufwei-  22. Vorrichtung nach Anspruch 20 oder 21, da- sen.
durch gekennzeichnet, daB  das KOhimittel 5       mehrere EinlaBleitungen
und mehrere AuslaB- 15. Vorrichtung nach Anspruch 13, dadurch ge-
leitungen aufweist. kennzeichnet, daB die den Schirm bildenden Mittel
mindestens einen Draht aufweisen, wel-   23. Vorrichtung nach einem der
AnsprOche 1 bis cher parallel zum mittleren elektrischen Feld      22,
wobei die Emission der Mikrowellen so an veriluft und vorzugsweise im
Rektalsondenmit-  10  das KOhifluid angepaft ist, daB die DurchfUh- tel
(82) inkorporiert ist.                         rung einer einzigen, etwa
einstUndigen Hitze- behandlung erm8glicht und das Auftreten von 16.
Vorrichtung nach einem der Ansprache 11 bis        Verbrennungen an der
Harnrohrenwand (34) 15, dadurch gekennzeichnet, daB die auBere,        der
Prostata verhindert wird. Mikrowellen erzeugende Einrichtung (MWG)   is
Mikrowellen mit einer Frequenz von etwa 900     24. Vorrichtung nach elnem
der Ansrplche 1 bis MHz oder 915 MHz bei einer bis zu 100 Watt         23,
wobei die Vorrichtung eine zentrale Steuer- einstellbaren Leistung erzeugt.
einrichtung aufweist, die die Leistungsinstruk- tionen an die Mikrowellen
erzeugende Einrich- 17. Vorrichtung nach einem der AnsprUche 7 bis  20
tung bestimmt, die zur DurchfUhrung einer ein- 16, dadurch gekennzeichnet,
daB das Steuer-        zigen, etwa einstUndigen Behandlung und zur mittel
(80) eine Echographsonde, insbesondere      Verhinderung des Auftretens von
Verbrennun- eine Rektalechographsonde, aufweist, die mit       gen an der
Harnr6hrenwand der Prostata aus- einem Echograph (84) verbunden ist, der
mit        gelegt ist. einem Bildschirm ausgertstet ist.          25
Revendlcatlons 18. Vorrichtung nach einem der AnsprUche 5 bis 17, dadurch
gekennzeichnet, daB sie eine zen-   1. Appareil de traitement chirurgical
de tissus trale Steuereinrichtung (86) aufweist, die alle    prostatiques
par hyperthermie, comprenant Informationen, einschlieBlich aller in einer
Tem-   30  une sonde de chauffage constituee par une peraturmeBeinrichtung
zentralisierten Tempera-     sonde uretrale emettrice de micro-ondes (20),
turdaten zentralisiert und die Mikrowellen er-     congue pour etre inseree
dans l'urbtre, ladite zeugende Einrichtung (MWG) in AbhIngigkeit
sonde emettrice (20) ayant une extremit6 fron- der aufgezeichneten
Temperatur und jeglicher       tale (20a) et une extremite terminale,
ladite Daten, die vom Arzt programmiert worden sein  35   sonde 6mettrice
(20) comprenant un moyen konnen, automatisch steuern kann.
formant antenne de micro-ondes (18) place dans ladite sonde emettrice (20)
et situe entre 19. Vorrichtung nach Anspruch 18, dadurch ge-
ladite extremite frontale et ladite extremite ter- kennzeichnet, daB die
zentrale Steuereinrich-      minale a proximite de ladite extremite
frontaie tung (86) von der Echographsonde (82) abge-  40    (20a), ledit
moyen formant antenne de micro- gebene Daten hinsichtlich der Position der
ondes (18) 6mettant des micro-ondes dans Hamrnhrensonde (20) in bezug auf
die Prosta-       toutes les actions et elant relie a un dispositif ta
empfangt.                                       externe generateur de
micro-ondes (MWG) comprenant un moyen de g~ndration de micro- 20.
Vorrimchtung nach einem der AnsprUche 1 bis  45    ondes a une frequence et
une puissance effi- 19, dadurch gekennzeichnet, daB die KUhImit-
caces pour le traitement par hyperthermie, tel mindestens eine
EinlaBleitung (236; 336;       caracterise en ce que ladite sonde uretrale
(20) 436) und mindestens eine AuslaBleitung (238;       comprend un unique
moyen formant antenne 338; 438) aufweisen, wobei, die EinlaBleitung      de
micro-ondes (18) situd sensiblement axiale- und die AuslaBleitung mit einer
KUhiflUssigkeit  50  ment dans ladite sonde uretrale emettrice, un gespeist
werden.                                   moyen de refroidissement (32)
etant prevu dans ladite sonde uretrale (20) autour dudit 21. Vorrichtung
nach Anspruch 20, worin die Ein-       moyen axial formant antenne de
micro-ondes laBleitung einen ringf6rmigen Sektor der Sonde     (18) pour
refroidir la surface de la sonde ure- und die AuslaBleitung einen
komplementaren   55    trale (20) faisant face audit moyen unique for-
ringformigen Sektor einnimmt, wobei beide          mant antenne de
micro-ondes (18), ledit ringf6rmigen Sektoren durch in Llngsrichtung
moyen de refroidissement 6tant alimente en verlautende Querunterteilungen
(239; 241) von-     fluide de refroidissement, ladite emission de 11
I Il~l~ll        111111i tIIN  III,    
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adapt6e audit fluide de re-   10. Appareil selon la revendication 9,
caract6ris6 froidissement pour prevenir la survenue de         en ce que
ledit moyen d'immobilisation com- brOlures sur la paroi uretrale (34) de la
prostate  prend un ballon (92), par exemple en latex, en contact avec la
sonde (20).                     entourant le moyen formant sonde rectale
(82) 5       et en ce que ledit moyen formant sonde recta- 2. Appareil
selon la revendication 1, dans loquel      le (82) est facilement
orientable de l'exterieur. ledit moyen de refroidissement s'etend sur toute
la longueur du moyen formant antenne      11. Appareil selon l'une
quelconque des revendi- de micro-ondes (18).
cations 7h 10, caract6rise en ce qu'un moyen 10      capteur de la
temperature rectale (98) est pr6- 3. Appareil selon la revendication 1 ou
2, corn-       vu sur ou dans le moyen formant sonde recta- prenant un
moyen formant ballonnet gonflable       le (82). (26) pour bloquer ladite
sonde emettrice (20) en position et un moyen de gonflage (28, 29,    12.
Appareil selon l'une quelconque des revendi- 30) destine a gonfler ledit
moyen formant bal-  16  cations 5 a 11, caracterise en ce que ledit lonnet
(26), caracterise en ce que ledit moyen     moyen capteur de la temperature
(44) com- formant ballonnet gonflable (26) est situe &        prend un
thermombtre A fibres optiques ther- ladite extremit6 frontale (20a) de
telle sorte     miquement isole du moyen de refroidissement qu'il est place
dans la vessie (24) lorsque le     (32), comprenant de preference plusieurs
brins moyen formant antenne de micro-ondes (18)  20      de fibres disposes
en decalage radial etlou \.J    est place & l'int6rieur de ladite prostate
(14) A   longitudinal dans la direction longitudinale de traiter.
Ia sonde uretrale (20) de fagon A detecter la temperature pour diverses
positions radiales 4. Appareil selon la revendication 3, dans lequel
eVou longitudinales de la sonde uretrale (20). le moyen de gonflage
comprend un liquide.  26 13. Appareil selon l'une quelconque des revendi-
6. Appareil selon les revendications 1, 2, 3 ou 4,     cations 1 A 12,
caracterise en ce que des caracterise en ce que des moyens capteurs de
moyens de protection thermique (22, 90) sont la temperature (44) sont
pr6vus sur ou dans la     prevus pour proteger de la chaleur les tissus
sonde urntrale et facultativement dans le  30      sensibles autres que les
tissus (12) & traiter, moyen formant ballonnet (26).
comprenant des moyens formant ecran radio- reflechissant (22, 90). 6.
Appareil selon l'une quelconque des revendi- cations 1 A 5, caract~ris6 en
ce que le moyen   14. Appareil selon la revendication 13, caract~ris4
formant antenne emettrice de micro-ondes (18)  35  en ce que lesdits moyens
formant 6cran radio- comprend un cable m6tallique (52) coaxial par
rdflechissant comprennent un milieu liquide ra- rapport A la sonde ur~trale
(20), couvert d'une    dioreflechissant (23, 94), comprenant de pref6-
gaine isolante (54), la partie emettrice (52a)     rence un liquide
electriquement conducteur re- etant situee A un niveau interm6diaire ou
distal   flechissant les micro-ondes. du moyen formant sonde urntrale (20).
40 15. Appareil selon la revendication 13, caract6ris6 7. Appareil selon
'une quelconque des revendi-         en ce que lesdits moyens formant ecran
com- cations 1 A 6, caract6ris6 en ce qu'il comprend    prennent au moins
un fil parallble au champ des moyens de commande (80) destines A
electrique moyen et de pr~f~rence incorpore commander le positionnement de
la sonde   46       dans ledit moyen formant sonde rectale (82). urdtrale
(20). 16. Appareil selon l'une quelconque des revendi- 8. Appareil selon la
revendication 7, dans lequel      cations 11 & 15, caract6ris4 en ce que
ledit le moyen de commande (80) est incorpore            dispositif externe
de generation de micro-on- dans un moyen formant sonde rectale (82).  50
des (MWG) genere des micro-ondes a une frequence d'environ 900 MHz ou 915
MHz et & 9. Appareil selon la revendication 7 ou 8, caracte-    une
puissance ajustable jusqu'a 100 W. rise en ce qu'un moyen d'immobilisation
(92) est prevu pour immobiliser le moyen formant     17. Appareil selon
l'une quelconque des revendi- sonde rectale (82) en position axiale, mais
66    cations 7 & 16, caracterise en ce que ledit permettant de pref6rence
la rotation dudit         moyen de commande (80) comprend une son- moyen
formant sonde rectale (82) autour de         de d'echographie, en
particulier une sonde son axe.
d'echographie rectale, reliee I un echographe 12              I 11111|1
111||1 ||||| 11|1| 111||1 *   C   L   N   S  *   
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dcran.                           parol urdtrale de la prostate. 18 Appareil
selon l'une quelconque des revendi- cations 5 a 17, caract~ris6 en ce qu'il
corn- prend un dispositif de commando central (86)   5 centralisant toute
l'information, y compris tou- tes les donnees de temperature contralisdes
dans un dispositif de thermom~trie, et capable de commander automatiquement
le dispositif g~ndrateur de micro-ondes (MWG) en fonction   10 de la
temperature enregistrde et de toute don- nde susceptible d'avoir 6t4
programm~e par l'op~rateur. 19. Appareil solon la revendication 18,
caract~ris6  i1 en ce quo le dispositif de commando central (86) regoit les
donndes emises par la sonde d'echographie (82) concernant la position de la
sonde urdtrale (20) par rapport I la prostate. 20 J   20. Appareil solon
l'une quelconque des revendi- cations 1 a 19, caracteris4 en ce quo ledit
moyen de refroidissement comprend au moins un conduit d'admission (236 ;
336 ; 436) et au moins un conduit de sortie (238 ; 338 ; 438),  25 ledit
conduit d'admission et ledit conduit de sortie 6tant alimentes en liquide
de refroidisse- ment. 21. Appareil solon la revendication 20, dans lequel
30 ledit conduit d'admission occupe un secteur annulaire de la sonde et
ledit conduit de sortie occupe un secteur annulaire compldmentaire, les
deux secteurs annulaires 6tant s9pards par des cloisons transversales
longitudinales (239;  35 241). 22. Appareil solon la revendication 20 ou
21, ca- ractnris6 en ce quo ledit moyen de refroidisse- ment comprend
plusieurs conduits d'admission   40 et plusiours conduits de sortie. 23.
Appareil solon l'une quelconque des revendi- cations 1 a 22, dans loquel
ladite 6mission de micro-ondes est adaptde audit fluide de refroi-  46
dissement pour permettre la r~alisation d'une unique seance de chauffage
d'environ 1 h et pr~venir la survenue de brOlures sur la paroi urAtrale
(34) de la prostate 50 24. Appareil solon l'une quelconque des revendi-
cations 1 a 23, dans loquel ledit appareil com- prend un dispositif de
commando central d6- terminant les instructions de puissance desti- ndes au
dispositif gdndrateur de micro-ondes,  55 adapt~es pour la r~alisation
d'une unique seance de chauffage d'environ 1 h et pour pr~venir la survenue
desdites brOlures sur la 13            .                 1lsllS 1114ll1
11111    


