GR 96 P '3266:For ei gn version Description Treatpnent device Eﬁ-\/i n% 3

an optical positioning unit The invention ref@ eés a 0\,30
treat ment device havi ng a source of acoustic waves, having ans for 5
obt ai-ni ng i mage informati on and havi ng neans for the gr aphi cal

i ndi-cation of the image information obtdiRed. A treat ment
devi‘ce of this%®yF& iFs3ReEwiorréan versianple, from US 3 237 623, for eye
operations for _des-. . troying cell groups which inpair the eyesight of a
10 patient. USSTETARHTr asonic locating unit, the tissue to be
destroyed is detected and the distance of the tissue to be destroyed

fromthe inner r surface_of the val L of the eye is_determ ned.
The -exact poi nﬁ%%tﬁ%é% devilﬁﬁeflagflggsaf‘f 885158b‘0§3/°ﬁﬁlp'&ﬁ RE tfd5ue to be
destroyed 15 is located can al so be | ocated using an opht hal noscope

which is acconmodat ed kppet heps of %fﬂg i es t hi , the
tissue to be destroyed cgn bg ?g{:a%tg?fizé ) éo&%& I §r§§5mteﬁg e?%‘é%\?% of
the radiati on SFVERG tRsfRUrce of Beqhsfikoywavesn BaGirer veansurfoy t he

treatnent. sThe O&Qaimla@hairﬁ?@oaafbgmatww ldnd Upading (HbSns ARl Oﬁh%he
I dentificati ongc%_fapthlisc,:s‘_;l e .2@% theoobs?_rvgtel Qn of t,hg progre%s .of the
treat ment. TrESH T8t CBePFcESSoRMARE £]HEOTHERLPENLALALNERe
begi nni ng are nowadays Aal treamm@my edlevic@abl tdiErapyype 28 laphy, fesysed
Rcousti ¢ vaves CEnBIE Fnbn 0% Y WL 17 i R T RHTE, SORATeTS (o
say the point &FoYinghagehlimgreours Avhdchesiinpadt ttie efdfymsigiit t b€ facused
acousti c waves palthentat y8Rhgl &n N 4456 ¢ Alod A Eﬁﬁt% %ﬁe EEELALN ST B,
following the {reatnent. It is usually the case that the treating
doctor, in thei’ﬁr a%ﬁ‘?ﬁyc?ﬁl pifagietectegk anske thedikance wksthertingupain
centre in the to heaiddatrdyedy Sre@i @hd Nt ethdYouter Pakieade &P that the
doctor applies g3k {pCURed agouylif aNeS 1P TS PO ¢ point on the '
inner eye surface below which the tissue to be destroyed
15 is located can also be located using an ophthalmoscope
which is accommodated by the source of acoustic waves. In
this way, the tissue to be destroyed can be identified
optically and the effects of the radiation on the tissue
to be destroyed can be observed during the treatment. The
20 ophthalmoscope is primarily used in this case for the
identification of tissue and the observation of the
progress of the treatment.
Treatment devices of the type mentioned at the
beginning are nowadays also employed in pain therapy to
25 apply focused acoustic waves to a painful body region of
a patient, the focused acoustic waves generally being
applied to the pain centre, that is to say the point of
maximum pain. As a result of the effect of the focused
acoustic waves, the patient is pain-free, at ieast for a
30 certain time, following the treatment. It is usually the
case that the treating doctor, in the preparation phase
of the treatment, looks for the pain centre in the
painful body region indicated by the patient, in that the
doctor applies weak focused acoustic waves to the body
35 region indicated and systematically moves the source of

acoustic waves, whilst displacing the focus zone of the



~this case, the patient communicates toythe doctor jhow s&EPLACEDe pai
sensation is for t t position of the sourte or of the

‘zon& of ‘the ac(g%s?%]cp\r;&%g' an%é‘ B tiFhihPosi ti on, at whi ch the pain
centre is Ioca%ed é@lé heWav%(‘éus zoﬁ]geggtggglilco#tlg VAVES 4. ds| nggg when

the 5 pain se Sation is Texi i means cont
t r eat ment dewm@mﬁt@mebwpehere@atam atInhehieyi casag fudre pashbeakni ng

i mage i nfornatg 5%& urh & ’Ebféﬂé‘dg%tQ&aB%MPs@bﬁQEaXth %@ﬁ LBREStion

i nformati on al ned whi ch are nostly an ultrasonic location unit,
most |y represeh® BAFythA &qnmt@try()rpoa@w def i Rhet ﬁ@ué]qegrm’én‘?fo#h?he

focus zonesto tbeupabonéedt I €he ShB68st e RavBsCetheeo t:sahfn bssi@ieht en not
V|S|ble|nthe| f.or mat,i on obt ai ned. The i tion of the

al i gnment gg‘%’tﬁké &R I PR T Hise %t rrg ﬁn OFYF EBR&i Ritng

i mage infor rratt]mem aodusthic neavess, is ofomﬂné ghanhthedpamhayenéatlilenl dege

I nformati on ob a\hé':?fm@n e therefore not related in an acceptable way to

the costs which are entailed by these neans, so that consideration has al so
al ready been given to Hepeerisgcontiined hinetneatkenyedhricessof the

Tr eat ment glevi £@Se N cHAld Cg8 Oéhéc%ﬂégﬁh%ﬂ@veﬁo@“%ﬂwlmgﬂ Efn@@%“' C
sound and/ or -ra%% ocat | ng units are~di scl osed, .for_ exanplw@e,

00 997 Al and lon, 33pdcmeans for thergraphicntdispiay bﬁgeéhén t he

obj ect of desigfagg anEoenatioh dbthtaedf WhAdhYRere mé@@lyoaﬁduaﬂ:rtahe
begi nning in such, a e, %/% hat i t.S sour acoustic ves can bgﬁ% %ned in

o0 o o L HoHE YRR it RBRE T Lo SERtL fonfY S SRisn
patient to be aidafeding the alignmenscodr ddrcefadus zdmeibvebheopairhere

|s provided a &éﬁ@%gené:fﬂ?é’ 'tiHe | % tESﬁEkggléﬁekfpﬁ | e ML Qr(i%‘i%tl' c

waves havi Nng a source, o acoust waves as a transpar ent
portion, havi ngopee cﬁna%aqumatdmrauqhwn%gé“henﬁéwétluféﬁaﬁl@m ﬁ’fbody

surface of thethe patiigRitlento ;maéédiﬁ@dwh‘ilaa Rean Bat ki eddd hp
passes through_t he t]rfansg Eent ortion of t he. sourcsra g acous vvaves,
and havi ng meafi§2#3r “Phe 8 apht %I 1MREPC SR BHmﬁFl‘PﬂeaP §ee meaPﬁf tion

obt ai ned by satheogtaplalc iy dyofotheninage s fommy ien afbtadmest iaxreraves.
20. therefore not related in an acceptable way to the costs
which are entailed by these means, so that consideration

has also already been given to dispensing with such means
altogether.

- 35 region indica ?l cally noves the source of acousti-c
waves, whilst disp li s 'zone of the A Ol She—
- waves, systenatica dy region indicated y'HtSﬁeHEEaI HeS'tBEENn”

Treatment devices having sources of acoustic
25 waves and having ultrasonic sound and/or X-ray locating
units are disclosed, for example, by DE 44 00 997 Al and
DE 38 35 318 C1. )
The invention is based on the object of designing
a treatment device of the type mentioned at the beginning
30 in such a way that its source of acoustic waves can be
aligned in a simple and cost-effective way in relation to
the body region of a patient to be treated.
According to the invention, this object is
achieved by means of a treatment device having a source
35 of acoustic waves which has a transparent portion, having
optical means for obtaining image information from a body
surface of a patient to be treated, the beam path of
which means passes through the transparent portion of the



The invention is ThiaShat &i deration that the S -WAS’JE&EN :
determine in a si way the 5  approxi al pagp{Aoa
pain centre by pal body region indi \_-__o__-,__---—-:':' nt and

can mark the position of the pain centre on the Dody surface of the
patient, for e b aps_of a cross _applied using a wax pencil .
Wth the aid oéﬁnﬁé megr%ggf ProbYai iihg ?™age 10 information and the

neans for the gpaphbcabei ik glhves 4P WIS NALARI 00, Ot ned,

t he doctor aligns goustTc waves ant 'S CFoss In such

a way thagrﬁﬁélﬁééuéﬂﬂécémgnopft kbesdmage pafoamagiidreahtained.
approxi mat el y trReough,drt8 oif 05§ %B@e@er&? tReOUthd e Aot i fiRl BhagNtee The
final alignment, which now follo of t he_source of agcoustic waves

and hence of tﬁ@cFBEusc%néetemlBF‘ tHe &cofsPPLewansd FAPF% nwagaithe
centre, w sh thpproximacepposaitn obf ttige prdirerdentre mbs;taenrﬁatenlﬂg/ tHapl er

and subst al ort e C arpson _w t.h_the I or art

specifically w spﬁg Il e@lcos ‘#Sﬁ%oﬁr@’fo‘fESbtp%tﬁle 5 ﬁfg%ec %ﬁﬁat i on,
for exanple i nPDBétﬁ-QanGf the pladmasmeiitre on tbeabbdg sntrlf,acleelcrfg the
necessary. In ?Qtieﬁ&r aESf”&Qﬁmpié by medrs eéfea{‘té I% |on o t%:as a

t ranspar ent therw se during
source to 25 Wﬁﬁepﬁﬁﬂiflsqui%é:%é-lér @§sth€um€alb% %Q)Wé?@‘eﬁiiylnmél-w ce’

itsel f andowouhiéfBehabeoni $hdlthd el WBRNERE OGr bk AT J.ndlcétf‘:goﬁ gxge
i nformati on. at nent _devi ce

d
havi ng a devi cEPFortTASH tb%?@“%‘?&f”?‘o?blfﬁﬁ??a? tit? ?%gc 5 0080k the

body of a pati epurderiofg axcdustitcnetves ontsitigid ocnssed anossiche avawess. |In
this case, folk ‘Q‘tng:l'%]e%coustfgshkigmép ?ﬂet g%u%%lérﬁ Qée%cg'ﬂStieaé’Pves

in relation e patien a Ccross
proj ected ont oaPE(EOEFéG?t?&Yf &daroyight mh@at:reﬁs aggt sth%thrpmhbdzhe zone

to be treased, pahdl icentRekeehel €in@12 @A i@nment , YNHIZHA Rl e dBIdR, REN. | f
t he marki ng and,the proj ec‘% ed Cross -are no Ionger caQl nci dent dur| ng

the treatnent GPe SOUTFR.OR.RFRWELHF t ¥R %R RRE NeRER O (Ihe Fatsang s

I nter- of the acoustic waves onto the pain centre, with the
cooperation of the patient, is substantially simpler and
substantially shorter in comparison with the prior art,

20 specifically without the costly means for obtaining image
information, for example in the form of an ultrasonic
locating unit, being necessary. In this arrangement, it
is essential that the source has a transparent portion,
since otherwise during the application of the source to

25 the body surface the cross would be covered by the source
itself and would not be visible to the means for obtain-
ing image information. _

DE 41 20 074 Al has disclosed a treatment device
having a device for monitoring and for controlling the

30 position of the body of a patient during a treatment
using focused acoustic waves. In this case, following the
positioning of the source of acoustic waves in relation
to the body of the patient, a cross, for example, is
projected onto the body surface of the patient, outside

35 the body zone to be treated, and is marked, for example
using a felt marker pen. If the marking and the projected
cross are no longer coincident during the treatment of

the patient with acoustic waves, the treatment is inter-



-4- GR 96 P 3266 Foreign version rupted and the patient and the
source are once nore aligned in relation to each ot her. A
particularly preferred enbodi nent of the i nvention provides that the
treatment device has -a marker 5 which is,arranged on the acoustic axis of
- the source, is pi cked up by the nmeans for obtaining inmage information,
whi ¢h are pref@RadfyP| H2eh dPreidherarv@par ent portion of the source,
and is displayed by _the nmeans for the graphi cal indication of the inage
i nfornati on ob¥dPRed. afd e Bé§PFPBni?@doF%€hes%‘bﬁ?%eairﬁ r@ati 8P the
body off ] th&lE@hé&niniﬁelaiﬁbrCﬁrdiééﬂ:lou:}thér._such a way t_hgt t he

i mge of the marker arfanged_on the acoustic_axi.s es. 4 n . the

i mage i nformation on t%e 8?55?1?%{[?‘5%11’- prek%’é’f?ﬁg ﬁemgﬁgg\l}‘mgﬁlk% t%’éf irtr:a%e of
the cross appl issehyibhepddvidierttdvatattiel breatuenn deeibedyas r Mmaxkesf the

patient. 1k  whibh 80SUEfLhddy IdH S dIAe I GAR0WH ihd dculle ! NS
source of acoustic waves runs throug the area of the . patient to be
treated and at Phekse uppP¥xFhat BRgnehfedgebtaininge igg@ge deHammation,
According to ayhuehh@krePpibicevhBlyY1BEAERA 88 the toEhRPITRIMNt Pordion

I nvention, a video canera is useq 3s . _the phlcal means_for. obtgi ni ng
i mage i nf or mat Pén ththi 8PUTCe, 2AGerS ﬁ’e?%]r%ﬁfﬁ‘i ¥s SHE JBRRRT of8F 15 ht
source. Video graphiaatr aadieatesmnbicahe- dhfaeet iive camchttieehrolmad ined.

i tabl for i i ' f | i | tyl
mar ki ngs, Wuch 86 gogr5Lanipd 08 LIPS ENE {0n AN MY LAl By of
pati ent. Sincether gattiesst dentthemadimrmiadout in sueht Re viam tddictim of

acoustic waves ji 9% agbodyhar ‘?r?!ﬁrker - @hranpall eBh, tRE! HFohdeipatdend
| Q cou

during treatnent Via a 30 oupl i ng diaphragm which i flexiig’lr,e and. .
transparent an@oincidgsodssthespaager ntoFmmtiena P @R aption
medi um i N catfing drelbnghvibBNAGE, igdge’ eduathd Rerdsiiaipltedfby thelight |

tr anspar e coliHtg BPApPSEYIS A TG SR BesRare! PonE strciene” £ 11
advant ageous fdrs cisuredigin thiseawdngtbéti mhgesadoustitheasddy ofurthee of
the patient. gource of aé&?&fj& nga{rgsar\ﬁglrsi %Hrcﬁ.{gﬁ henéNyeak! UE LhE.
means for obtaining 1 mage nformation are designed1n

patient to be treated and at least approximately through

the pain centre.

20 According to a further particularly preferred
embodiment of the invention, a video camera is used as
the optical means for obtaining image information, which
camera preferably has an additional light source. Video
cameras represent cost-effective and technically suitable

25 means for obtaining images and for identifying optical
mai‘kings, such as a cross, for example, on the body
surface of a patient. Since large treatment heads, which,
for the introduction of acoustic waves into a body area
of a patient, rest on the patient during treatment via a

30 coupling diaphragm which is flexible and transparent and
closes a space filled with an acoustic propagation medium
in a fluid-tight manner, can reduce the incidence of
light into the area which is picked up by the video
camera, in spite of the transparent coupling diaphragm,

35 the édditional light source is adva_ntégeous for obtaining
meaningful images from the body surface of the patient.

According to a variant of the invention, the
means for obtaining image information are designed in



- 5- GR 96 P 3266 Foreign version such a way that they can be

renoved fromthat portion of the source of acoustic waves which
accomobdat es t hem This permits the optional use of other neans, for
exanpl e of an eyepiece, or of the vidgo_canera. 5 According to
an enbodi nent of the invention, a nonitor is used for indicating inmage

i nf or mati on GRo%‘fa?n%?)“T%?@A%‘idfﬁ?ﬁ)’rﬁft ors or el se conputer nonitors,

whi ch are found on a conputer with an ropr ra h| cs .card th a
Voo (nput o MR AR e ot R e S £, S s L8 of
particularly aﬂuan@a@e@es dfo acousisEc maavesr s;vh/nmrchaacemmbdeady mhegent in
medi cal prac- o teg, MG 2pANLes, agddit LNAngo L or ddle Acduial tion
of an appropri THF 0 HEPEVS) & i Aventi on W be
expl ai ned bel omfusmngyemeeQ6, @R | thefvidee cza®rya - devi ce which is
provided fgr the tA@é&f&{k&gOEopahn é&%&ﬁéﬁow'ahéh@n@%@%ad a

dr awi ngs, In whic Figure 1 shows a treatne evice
according to mon:.\:% ||5‘r§ent‘-is§r‘i1 i rEQF r epRELERE BRI onWALEN |1§’r}1t?<¥r'ﬁt)ﬂ'¥’ec- 20

tioned and pargbyaih&e. aTél &¢ks bR OicHA t il or else computiegtmrd tair@)s t he

treat ment devi (o cord| n Fi Lgure 1 a par.t | Y5 e |_onal
representation® aﬁ %ﬂ?ﬂ%t %hs 2of ca‘i“g’tl{:i with appIopFiate
treatnent devi geaphtosdicagdt ovittte a nwédeiconight ,hasomaccntél rcgbrxsu-dérgur e 1,

a source fo agQusLiL.C e | %,F‘ag,
10 and Wn?éh |§E§Sg ?9 ?Eg grgvgn‘r’]"g dzare\,\,%J or]fcglr]f gg&gs%l ng &%e{%&% V\:hl ch
i s i ndi cat'8e BENYtoEReWhirbakre. atreadt Pé'lesélnﬁ’—mké’* mpdical Bﬁﬂ‘h‘st ment

of the source $Qckh WhecH ersbies Qaaib%ﬁdﬁ%&s X6or Ythe Zadfuiditcion
t hr ee- di nensi onal coordi nate in Figure 1. Connected

Xl fﬁ catg
to the adjustiR§ &Ri RPPFOPTLALEg SﬂlBﬁ’érE‘Pl g an Bply unit 13 which

contains all t he Thet inveanesisar willdr bepexpliaigedhdedaw csikly dttk i s -
rovi ded ar fo i.n t t ' ource
0 ontai e a SEATPAE PEasosaratplbt deyltel WAGH LS FhoiHdd For e

detail, and resreatwentt of pain| ande.sesmmsqsrar@m Fhathed drawinggym 14,
on the body in sw5ikace of a patient P, in order to be able to introduce

Figure 1 shows a treatment device according to
the invention in a representation which is partly sec-

20 tioned and partly like a block diagram, and
Figure 2 shows the treatment device according to
Figure 1 in a partly sectional representation with

indications of distance.

| The treatment device accordlng to the invention
25 has, according to Figure 1, a source of focused acoustic
waves which is designated as a whole by 10 and which is
fitted via a holder 11 on an adjusting unit 12, which is
indicated only schematically. The latter allows the
adjustment of the source 10 in the direction of the axes
30 x, Y. 2z of the three-dimensional coordinate system
indicated in Figure 1. Connected to the adjusting unit 12
is an operating and supply unit 13 which contains all the
units necessary for operating the source 10 and is
provided with a keyboard for operating the treatment
35 device. The source 10 contains a central t';ransparent
portion, to be described in more detail, and rests, with
a likewise transparent coupling diaphragm 14, on the body
surface of a patient P, in order to be able to introduce



- 6- GR 96 P 3266 Foreign version the focused acoustic waves whi ch '

are produced during the operation of the treatnment device into the body
of the patient P, who is, for exanple, conplaining of pains in a
body area B. 5 As can be seen frémrFigure 1, the source 10 of

focused acoustgg §@V§S3§@@t§B%F&§F]&gfg§ pmagnetic pressure pul se
et

soufce 16, not shown in nore an acoustic concave |lens 17.

The concave | epfel1fotQ66@ Afcoust 1dGrAAFRP Ui H Wl rididReRR idtg ingO hiehe
pressure pulse 10 source_16 onto a focus

, which in ac t hr ee-
di nensi onal fo@H?riﬁhgn ?hethEchreptmeas devilce d&Hﬁ%t$§§ bo g&ng ihﬁf t he
source 10, mhlpatﬁentespowﬂs ie,tfercerample, coaplaihbial btlifie ppdmscdanlO, to
whi ch axis the Igé? approximately rotationally symetrica
design. The 18 ssu pulse source 16 and the concave lens 17 are
accommodat Bd i n a houshRagcas bki seens folassetiguren 1i quhd- sourcei g8t afanner

at its end relngfﬁuéé@m EESuQEEESUCeSvgg' S%Ontalﬁtgur%ﬁ 16 1Rt RABy fidhe

el astic, flex e cou E aphragm 1 ressure pul se source 16
is, for 20 exﬁ#ﬁﬁéuranplé get P@Hﬁ@ﬁeﬂ-ﬁc BPES§‘E}P€np&Fls§‘°§@urd@§alés iaqd

ggszri)bggli 238 Qhﬁc@ﬁs@ﬁ&%??@éﬁr@ﬂfﬁ@ ivncrh@rbdm:tﬁ% \ﬁlhéfhsh 17 fbthse’0 and
- A- e VO ul se eper at o ich is nec ssary
for the operat FBf &% gre pu %%Fég ﬁﬁﬂ%ﬂé)ikﬁ%e &% PE<FSESp part-
of the 2510opesetireg addostpphy forus F3, whnchhuuhpb:hetpmsm(a i ree -
source 16 is Ca&&gﬁﬁggﬁiafé‘c&gr£8§8°"Pﬁé‘9§$é@§ F lies on th e ddoddty Pt her

end, that adjacent Se source e housi ng 18 has
a nmounting fl apgdsid of thwslqurc@erl@eswh@pht ferpaspeR@s ¢°f%m aantFalhe

source 10 30 &@id MOWH itha %bﬁ&c%olgf £be whdlthl @kikl tid Nddieaiis &t

screws, only the centre I{nes o ews being indi- cate
chai n- dot t ed IFH@§°FﬁmPF§EYe fOtat1°n£i sﬁwmékﬁkﬁi;mhﬁéﬁlﬁg Ioé@%%d
bet ween the pr paedsare pulmd S%ﬁﬁ@éC&Gl&.ﬂdthéeW lems 17, s t he

space 35 loc%c%%ml&%t \é\ﬁgga% Oﬁﬂ.gs r\llgt ﬁuggougt E:tfgsgguﬂﬂggﬂ.lquld—

di aphragm 14 a In ea
tight manner at 1ts end remote from the pressure pulse

. source 16 by means of the elastic, flexible coupling
diaphragm 14. The pressure pulse source 16 is, for
20 example, an electromagnetic pressure pulse source, as is
described in terms of construction and function in EP-A-0
188 750 and EP-A-0 301 630. The high-voltage pulse
generator which is necessary for the operation of the -
pressure pulse source 16 is a component part of the
25 operating and supply unit 13, to which the pressure pulse
source 16 is connected via a corresponding line.
At its other end, that adjacent to the pressure
pulse source 16, the housing 18 has a mounting flange 19
which serves for the purpose of fastening the source 10
30 to a mounting ring 20 of the carrier 11 with the aid of
screws, only the centre lines of two screws being indi-
cated by chain-dotted lines in Figure 1.
The space which is located between the pressure
pulse source 16 and the concave lens 17, and the space
35 located between the concave lens 17 and the coupling
diaphragm 14 are in each case filled with an acoustic
propagation medium. In the case of the exemplary embodi-

ment described, both spaces contain the same acoustic



propagation medium In the case of the exenplary enbodi-. ment
descri bed, both spaces contain the sane acoustic

-7-. GR 96 P 3266 Foreign version propagati on nmedium nanely water

23 and 24. The two spaces filled with, water 23 and 24 are, in the case

of t he exgﬂ\’gsol ary enbodl ment, descri bed, separated from each ot her by
t he concave | @Pretlﬁéy"@a'ﬁlQInso be 5 connect ed to each ot her,

particularly |f bot h spaces contain the sane oust.ic

medi um opagafon: sRediem; eﬁ’samfaYn SVates 145 | ahe otfns Adfheaby

shape whi ch |ssﬁaremedfi‘_rl&d awich evaedr 23randacgl are, Jpoltylseycaae ofn

whi ch the pro at gggg d qt e gggi 23
and 24 whi ch B“g{% ré())gl (Psl e%oscg#o&us |%é%f%% a'tl%r#) ¢d H8 %V\@\A%?éh S
nmor eover hel d Otherr Py Hehehanaayeldlans al T etBOwever ri w@eglcan alSO be  The

coupling o apm&ﬁ{a&bmeoa@mﬁ%aﬂe% Wi culaias L he BHN ghageR0Z2I €.
A hose 8 connects the nozzle of the coupl,ing digphragm 14 to a punp

28, which is i§PRtain fhe (ﬁﬁ%@tc@dls\ﬁlé—' PORRSga oy Fedipi-y cont ai ner 29
which is partially filfd eridavfeh&ea@OllSt He ar gpadadt lefls of BedbHawwat er

24. Here, th ' 28 te d,
on the. ohe hartHe pUREE 205 WA EAPB ¢ fio TAREE i waal | FEBB Bave.
| ens 17 and pOJtYEJ:mI[.ﬂ,I nign deleipthy arjre Ipiyopagia bion hepeefieof heodngdudps
water 24 pyit CHf Jlﬁelfp&% %L%%“ v}a*&%rcgacgyaa '2%”%:111&1329 prov la.gacagp' ' ng

di aphragm 14. S wa e volune o e concave
lens 17 and t HREQYEET CP%GPEP%:J-CM aedium.copd i N@l@habﬁraei‘iﬁ?xeé’aﬁeﬂé

optional 'y enlgpd gege housﬁ{%q@l@e% retaining rind ®erted into an opening
41 of a cylindrical

cup- i ke tube 22, %.991#"13319 gg%’hFﬁgf“hé‘%aﬁ%%t%}e ‘irﬁ)egnﬁtﬁg 9%‘8"56 ok 5 30
formed from kas ttrmmnemf ambeelal A hose ®&raomierts thePhnewizileadS The
e 22 T ncegETRNE €51 A8 Bthghblo 1s Yol AP, Ko G LAUNE horL
seal i ng means,turn Cﬁ@m%ed/nvilﬁ R gheeel 2 twoba m%dcoﬂtaiuéﬁ @&ner a
27, which is partially filled with the acoustic propagation
medium water 24. Here,; the pump 28 can be operated in
such a way that, as required, on the one hand it pumps

20 water 24 into the space between the concave lens 17 and
the coupling diaphragm 14, and on the other hand pumps
water 24 out of the space between the concave lens 17 and
the coupling diaphragm 14. In this way, the volume of the
space between the concave lens 17 and the elastic and

25 flexible coupling diaphragm 14 can be optionally enlarged
or reduced. .

Inserted into an opening 41 of a cylindrical.
tubular inner wall 21 of the housing 18 is a cup-like
tube 22, which, at least in the area of its bottom 26, is

30 formed from a transparent material, for example
Plexiglas. The tube 22 is accommodated in an axially
displaceably and liquid-tight manner in the opening 41 of
the inner wall 21, it being possible for sealing means,
not shown in Figure 1, to be provided. A video camera 27,

35 not shown in more detail in Figure 1, is inserted into
the tube 22 at some distance from its bottom 26. The
optical axis O of the video camera 27 coincides with the
acoustic axis A of the source 10. The focal length of the



35 not shown in nore detail in Figure 1, is inserted into t he tube 22
at sone distance fromits bottom 26. The optical axis O of the video
canmera 27 coincides with the . acoustic axis A of the source 10. The
focal length of the - 8 - - 8- GR 96 P
3266 Foreign veksb@np 32660RheetiguevalsiBR Vvideo camera 27 can be adj usted
via a control and conputing Unit 33 whi ch is connected to the vi deo
cgg\%{a byI lrreansbgécawedw w@a}lﬁé&ec&ﬁ)ﬁ; 227 canOMeeCZaIéi Mested dv1ata
additionally surr ed an _annul ar l.ig our ce rder to
obt ai n useabl e€ 9Pg q 2 F@quﬁln une é@th%ﬁLI*EHRQQQﬁ%ﬁﬁén?BIHEﬁt
light. In thi svcdse cameztahebyl glktnsowf ea deddeaots it Saihky 3aveThe be
of annul ar Th h 2,15 dd - aIIy

o ovi dea it b ggﬁgggggg 38 DALLEILAG ol L0 biPEe4%p) SR WWhantar 11008

t he sourceS510. source 25, inTieardeghttcolobirdcamrably Wideo Picoumnes sms in
the present eXQﬁE'%Véd@ﬂ@fﬁﬂﬂﬁﬁfff%ﬁ@ﬂ@“%ﬂﬁfﬁéd&Eiéqgt In éﬁ&g ggéefo

whi ch a nonitor_ 33 f’qh g oard, not shown ure 1, are
connected. 15 the lightr,souxge, eﬂbﬁ)eﬁpﬁg rlﬁc%ﬁS%Wel}éo@Ia(Y@ 190 Wiei cofi s
present withi nanhelamnelesiajd. 2ithénbot fomhbeh dﬂWetﬁéleuBQ 22 i %@&ﬁl ed,
constitutes th y nent. d trans are raQm ch the
water 24 is exgéL Fegq%y Brea] go(réfe gécik f“ﬁrgFHe h\é\/\(}dﬁf neYati ve
i nfl uencedO%on the acousmnagexqaahlbﬁ thEosouhce mOrpose mnth t he source

10 applied to the y e ndj cat ed
in Figure 1, the tube g‘%@l SC%%&:%%E' a?1fd tééuac ln%mmﬁ lﬁ%r:f%eéo Jérr?n ng
41 of the |nnthﬁaﬂreﬁfnﬁhﬁﬁqmpiarY ﬁeﬁﬁ@@@ﬁﬁt¢%ﬁbbﬁya%%11ace of
the patient P, aB5.e \Fdhtbhﬁhh.aheép@éhitéﬂ 93 Ahe £ouRibaSrd] apHE agiddg.  For
thi s purpose, rther djusting unit 34 is provide by means of

whi ch the tubel?2 ﬁguﬁﬁjggtéﬁﬁecgﬁnFﬁEe xi al direction. The adj usting
unit 34 cdhtains an eIéhbrcentralnop@mlﬁé'aiNdﬂ1dhh poayiceegdow whiahpigi on
36 and coope e ide he, t ube The agdj ust -
ing unit 34 |s§g§§%gtﬁe§l§h%gs? %g]r?\ ransm tzceir %’g]w%x WH:.%R %Suf) g?e

si gnal corr espéfdiAgaEed: heorss Hutrssitheonloeady mentioned transparent
area, from which the water 24 is expelled by means of the

tube 22 in order to avoid negative influences on the

20 image quality. For this purpose, with the source 10
applied to the body surface of the patient P which is
indicated in Figure 1, the tube 22 is pushed to such an
extent into the opening 41 of the inner wall 21 that its
bottom 26 rests on the body surface of the patient P,

25 with the interposition of the coupling diaphragm 14. For
this purpose, a further adjusting unit 34 is provided, by
means of which the tube 22 is adjustable in the axial
direction. The adjusting unit 34 contains an electric
~motor 35 which is provided with a pinion 36 and coope-

30 rates with a rack 42 provided on the tube 22. The adjust-
ing unit 34 is assigned a position transmitter 37 which
supplies a signal corresponding to the axial position of

the tube 22, which indicates the distance d, (see Figure

2) of the bottom 26 of the tube 22 from a reference point

35 BP lying on the acoustic éxis A of the source 10. This
signal is fed to the control and computing unit 32. The
distance dp of the focus F from the reference point BP of

the source 10 is stored in the operating and supply unit



the tube 22, which indicates the distance d[err] (see Fi gure 2) of. the
bottom 26 of the tube 22 froma reference point 35 BP |lying on the

acoustic axis A of the source 10. This signal is fed to the control
and conputing unit 32. The di stance & err] of the focus F fromthe
reference poi ngrBBs0P 3256 p@@e%r\(;grépoﬁs stored in the operating and
supply unit -9- GR 96 P 3266

For ei gln versi ob3 of tHs$ ﬁuﬁd&l?quéﬁa 18, maad élxﬁaﬂﬂﬁllsléiv@é'ﬁbé%dr&ﬁ]&ﬁ .
contro an o] | unit, ia, a contro e. e tube
22 can addItIO%%. 1y ﬁé“?g‘f’%t’éﬁlﬁé%twﬁ\ea COnEE%Lsﬁ%eaxi s A by neans of an

adj usting unit 38. TheThg tubkl 2% icag addit38neddyabasramaeetécdbowt mieor 39
which is paeaageﬁcwascﬁs es(}}“ o2t bgt R, %%éih& gRYpoRgNt

which is provided wth a toot I's rot acconmmod (gt‘ed in
the housing 18283uSt ingoRRLEL 3B GoRtRins amtekecivic yﬂqﬁ%éoﬁﬁmn‘mah ties t he

tube 22 via thpréatled?wit® avpLhiSRoagEs ﬂdte@:&rt%ovﬁltﬂ Bhesumaanant -
The electric no ol 35 and 39 the}ya JUStI .units 34 and 38 are

connected to t¥BtoPer&t iRRP 13"Wa4eorr1§sp’{9’r'cﬁq?d° ¥ nes.
In order to tread:omdnedaaedelih the hatéﬁngl 38l5andi dist i ddhyedoed dawyin a

irscry pol pat Fobaelofial 1% G “banalyérZ?LatPﬁS%@?g%Qbyfgﬁ%ﬁ%i?%%%%ﬁﬁt >
marks,  10f orwhkahpeegages inca ogeoeine cinisheiotompendhe. i n Fi gur es”

and 2, that point on tfgebadiceuitageealst AS Rald ons 28 chel uy :%[*h
pain centre Zis Iocat ed, ~according t tatenents o at'l
The patient P Paits 3%%%&%%@555&%%%Wéet?m%mgtamesunplsmch a
way that theiboly eigacobr&ssondibyalthess of the body surface is

| ocat ed approxinmately in th area o 2 acoustic axi,s A of the source
10. Using the video sighal® e t?rg?ﬁe?‘ﬁe l%!‘?:leBa &F‘rBFa Fhe \hatheny &S
i ndi cat ed1®n thweitiallypkeidrdsd omnaesheﬁabﬂ:etpestbinbnod:naanctmmnﬁnmg

uni t 32, {:leéreﬁbltnghg%to that %ﬁ#hﬁoéegkc?é.%%’tlﬁ F%%pat%e%the

operating and suppl ¥, uni t suc he
cross applied BpetPRingel (3?0436 anea ggg.y.cated bY the patient and marks, :

for example with a cross which is not visible in Figures
1 and 2, that point on the body surface of the patient
20 below which the pain centre Z is located, according to
the statements of the patient. The patient P is
subsequently aligned on the treatment table in such a way
that the body area marked with a cross of the body
surface is located approximately in the area of the
25 acoustic axis A of the source 10. Using the video signals
from the video camera 27, which are indicated on the
monitor 33 comnected to the control and computing unit
32, the treating doctor can align the source 10, using
the operating and supply unit 13, such that the images K'
30 and MR’ of the cross applied by the doctor to the body
surface of the patient P and the optical marker of the
bottom 26 of the tube 22 coincide on the monitor 33. The
acoustic axis A of the source 10 then passes through the
cross and at least approximately also through pain centre

35 Z of the patient P.
In order to position the focus F of the source 10
such that its distance from the body surface is at least

approximately equal to the distance of the pain centre Z



surface of the patient P and the optical marker of the bottom 26 of
the tube 22 coincide on the nonitor 33. The acoustic axis A of the
source 10 then passes through the cross and at | east approximtely
al so through pain centre 35 Z of the pajpent P. In order to

position the fgﬁ;gsF of tslge source 10 such that its distance fromthe
body surface i | EadR66 FOorgigp Ye¥Eiefy equal to the distance of the
paih centre Z

3266
For ei gn versi ofrc'm thF bOth u%f%ce,sutrk} éiéacct%epgo&e(‘)a% plagcgggig?‘év :fg?l oWs:
he or she o3t aphe sl#sgabﬂleSdestaﬂma diecahcewdch wehahnsestains &atast

approxi mat el y q_ga&;aagngK:iHQtét'g éé&@é%ﬁ@tduﬁn# hee treQ@h{én‘EenBEetI;ef rom

the body surface of t1ent exa é means of
estimation or Wlﬁ‘eﬁﬁ@%‘? @I f¥qm the b%ﬁlsdlrcﬁ%ﬁl heaﬁétb?n\tiaPyl figrt he

di stance dfserr exampllle by meah%f%ﬁe@HEdBHﬂﬁaﬂﬁaﬁrd¥nﬁfmh§@&éoafzﬁl@§athe
tube 22, which in this casel_ﬁirestln onttll}gb surfaeo t he
patient P, set&PHE HEAEESor & 1?%0‘[5§r ipg ¢ éﬁ‘l% 1 19F 1 FBf t he

body surface suelfetreaice tpaimtr eBPofitemt ahiehdottom d2st alﬁcstlﬁ‘ tlitee paRn

centre Z from a T s_.en t u apge
val ues d[err], g'}gﬁ'err?')‘l1 g}{é’rgr gggcg?drﬁst!\.ﬁb ogog}}legg&éfi g{érgggi:%dﬁg Egﬁ on
the nonitor 33patdeagdPyi 8Ats thet@)lﬂi@n%dzaﬁ) tiheafesus Fhrfhshei devrceaner a

27, only tihe 139 thﬁ¢%B@ebéh?réhr9383f§hhx Eﬁéeglﬂaébfgeﬁponds to t e If,
as in the present exerrp ary .enbodi nent accord ure 2,

focus F of the &GrRase @ Shes Pain qengne, Fhiom ‘%Ih% bRy EBH?FEeZ EP t he
patient, the tmsdeaaanenec&ﬁfdnﬁwsmdeﬂ%&@&edd o @cmpaaceest:amhgt hat

t he 20 sum of t i.stances d d d[ tance
dlerr]. If thisS§E tggrg 3t A&t 6%% I]Etsa engeglgﬂ?‘ 5u115§esm adg?'g 1PBcat ed
at the pain ceo ghe ofidéwe imagest froar thg videct amestat i 21y, obnlpethecus

position, jtshe YR 2284 ¥, dgb¥8Ra11 hg rol and corrputl ng unit 32
in such a way that al25 |t§p a wht ng%% Ol#@gg t he sup cont ai ner 29,

~via the hoses 8 arddr9, aﬁnt ént h§h§paﬁ€e§éf1ﬁeeﬁx9ﬁﬁlééﬁca?@bpéhslew _
and the coupl i ngcdirdiicagd fdguas 2, resel todis idE thiee sourceVebupBmat said

space |ncrease$c anfléh%e%g%rdcetﬁl.eo nglglovggntre Z of the patient, the
distance d; must be increased to such an extent that the
20 sum of the distances d; and d, is equal to the distance
dr. If this is true, the focus F of the pressure pulses

is located at the pain centre Z of the patient. During .
the setting of the focus position, the pump 28 is driven
by the control and computing unit 32 in such a way that
25 it pumps water 24 out of the supply container 29, via the
hoses 8 and 9, into the space between the concave lens 17
and the coupling diaphragm 14, as a result of which the
volume of said space increases and the source 10 is moved
away from the body surface. At the same time, the tube 22
30 in the cylindrical tubular inner wall 21 of the housing
18 is readjusted via the adjusting unit 34, possibly with
limitation of the force acting between the tube 22 and
the body surface, such that the bottom 26 of said tube is
always resting snugly on the body surface of the patient
35 P. The control and computing unit 32 thus always has
available to it the current distance d, via the position
transmitter 37. The pumping process remains active until,
as a result of the supply of water 24 into the space



away fromthe body surface. At the sane tinme, the tube 22 30 in the
cylindrical tubular inner wall 21 of the housing 18 is readjusted via
t he, adj usting unit 34, possibly with li-mtation of the force acting
bet ween the tube 22 and t he body surimce, such that the bottom 26 of

sai d tube is I gkeslin on the body surface of the patient
35 ° P. The con roi% \eﬁéa ofegaﬁ gfgf’ﬁnt hus al ways has available to

it the Currentbgh%@@%xiﬂgfﬂaﬂc§0éi#éﬁ%p9§'5hanthelﬁédﬁ%fﬂ%ﬁ&fé%ﬁf Jhe

punpi ng process renal ns active unti as a res
water 24 into #Be Stbla%esource 10 has been moved away from_ the .b

96 P 3266 ForeisgitfueieSi A a rebeivess tdie COBE&MQ bamarézméﬁ@ tdr_e @ﬁepl i ng
di aphragm 14, the sour ce 10 has been nov rom a E ¥

surface, as a FE&SEr &P FHER AR fieh <ot aF:}Eetnéﬁ'ie Gt 5 e g48tances duch an
extent that thensum,ofist bqual stanciks dietahcebSdgyand d2 is equal to the

di stance d[err]. f ol J.ow t .eni Q SOurce
10 over the pain ceIntrefO(%' Ot"rl LJthe nﬁgsﬁigﬁ?ﬁgﬁ%chg IE%% %%J@c?e 5?gource
10 cones to |ieviex thenpagh <[:¢i@t1p%u¢f déet matgfenth®, thepferust FPofthba in

this case wat elgodddes 1@“38695% Pie 4& it %P‘E‘ﬁebﬁhmﬁeaeﬁ{??ecsfcﬂﬂé l'ens

17 and the coupling phragm 14 1 nto the supply container_29, so_that
t he vol ure P&1ERE pad’é‘eé’et%eﬁ'hlt"rlecé%ﬁcH?Eelreﬁé iF AWRee out of

coupl ijng gjoaphwnéﬁhd&%%mtdﬂ@néﬂﬁﬂlenef tthend tl‘s@uwﬁ;ﬁl@nggvezz
towarstepalnc tre (0] t. he at | ent t1 me t he upe
I s readjusted gﬂ'c?l? fo into %f%r%‘r\%%lﬁ[SP %aéflefh 5ot rﬁt%t oFf'1

t ube 22 fromtrmlume m@Qmwlmmﬂémmhemmtlmumyandmthe the

sum of the | e red t ot he
di stance dF of toﬁl fo us éﬂfk&gr%}nt ﬁlerhdré%%ée%\%éeépgﬁﬁt tgg %fdcg%n# %&e ggurce
10. SougFEe 1ohBoVag geewacd idhamaist qene @sgfahbeopatlentt he
marker onishe @t th@ 26meftike, tiie Kkbdave ikeeRadjustlyodbh tRAE the

colret dence | g denes, depcliolo g UUE oe ol BRI BLa RS e
di spl aces the swmflegence pol&tlBPrdéareaaesocbhelhudysm?,thntmatthatsﬁm W th
the of the distances dq, and d, is once more identical to the

_ distance dp of the focus F from the reference point BP of
20 the source 10.

Once the images K' and MR' of the cross and of
the marker on the bottom 26 of the tube 22 have been
brought into coincidence in the manner described, and the
necessary distance of the focus F from the body surface

25 has been set, the doctor carefully displaces the source
10 in relation to the body of the patient P, with the
cooperation of the patient and whilst emitting focused
acoustic waves of reduced intensity, until the focus F is
actually located at the pain centre 2. - The actual

30 treatment can noQ begin.

The optical marker on the bottom 26 of the tube
22 is, incidentally, not necessary if a mark identifying
the position of the acoustic axis A is inserted into the
video image in an electronic way in a manner known per

35 se.

In the <case of the exemplary embodiment
described, the tube 22, and with it the video camera 27
in the opening 41 of the inner wall 21 of the housing 18,



cooperation of the patient and whilst emtting focused acousti c waves

of reduced. intensity, until the focus F is actually located at the
pain centre Z - The actual 30 treatment can now begi n. The
optical marker on the bottom 26 of the {u® - 22 is, incidentally, not

necessary if aG}}gagg bd%'&éfﬁ%{)&%n veégloﬁ)osmlon of the acoustic axis A is
e In

inserted into an €l ectronic way in a manner known

per' 35  se. gare adysted'ibé@@ t‘.’t"f’é %?coeéﬂ@lﬁr\yla?w'mie A3 eni ng

descri bed, the tube_22, and with it t eV| camera 27 It
41 of the |nne?nﬁﬁl?szinéflPhEhﬁoééFﬁ§t19n of the acoustic axis A via

-12- A R ﬁGthsaa@u@rmggmn/ﬁ sggn I-Idowev%!xﬁ aﬂtuitsecbﬁbQ?hrts%eh &reyisti c
axis V|atea uni_t |nte irection of,the acoustic
axis A via %uéin ug?anjhﬁnltt be, 2 }(Pj 55#1 STrdsP SFapera

possi bl e for t?-l%, ttldaebQZadmsitevdtmanmalm a/deHD trtaereucam&t:?& a:t:bshie or

adj ust ed manuabiy,ghond JARACISLIG &4 31l Bloani1 PLANGs NS aEoUSLI axis

A. The capablllt% rotating e acous
in this case aF4be 22 BEOHFsbbﬁsééouﬁthc gkaseA cans umottksuswa-*ey ab®essary

in or der tpebaiggeﬁaedlms Kned fhe Lrpss @Mé\ﬁyqieé@séﬁ{] {@r ker
on the botton126 of the tube %2 nto coinci dence. er nore,
0

the video camePE®% tArPHERE ctBRges K{yiokdihs qupss (and MR R iehf t or .
In this cage, haeker oposhellms\tﬁmrwmdsf ethe kulve @Ngi®©ed ndidenper at i ng

and supply unit 13 I ch unit.,carri ut

di st ance cgpcﬁlatlons gﬁ%t%Q?@§§gtH% ﬁﬁﬂgh 3SEF3 27 caﬂeﬁﬁl%ﬁﬁpeCteg
In the case dbfecthg @eml%a%evmﬂmdl mentiitor. dEscrilisd, calse,contave
lens 17 has a §b§§91$90@faﬂ§ﬁﬁggbr 37 ﬂ@pW%%ﬁEFthhgﬁs tﬁea+ Qré? and .

possibility of “S'f a vari o- ng an
adj ust abl e f ocSFPPLY Péhﬁtﬁ3 of the sourcﬁbﬂ@ovéWJQHuyﬁkknﬁiﬁﬁ%%ﬁ Pt

removed fLem tbRe dissenteecilcaliagsoust aadnarevelsd thedPungsl 28 tapgrbng to
be ensur ed %hg&efycorrespondlng tube is inserted into the

In the case bf the exemplary embodiment
described, the concave lens 17 has a fixed focal length.
However, there is also the possibility of using a vario-

20 lens, that is to say a lens having an adjustable focal
length.

Moreover, the tube 22 can be removed from the
source 10 of acoustic waves if required, it having to be
ensured that a corresponding tube is inserted into the

25 source 10 in a manner not shown, in order to prevent the
loss of water 24.

Moreover, the tube 22 does not necessafily have
to be of cup-shaped design, but can also be of semicir-
cular design, for example, particularly at its bottom.

30 Under certain circumstances, however, it is then neces-
sary to take appropriate precautions so that no negative
influences occur on the image quality of the wvideo
images.

Furthermore, the coupling diaphragm 14 does not

35 necessarily have to have only one nozzle 15 for the
supply and discharge of water 24, and only one pump 28.
Rather, a plurality of pumps, nozzles, hoses and, if
expedient, valves which prevent reverse flow of the



25 source 10 in a manner not shown, in order to prevent the | oss of
wat er 24. Mor eover, the tube 22 does not necessarily have

to be of cup-shaped design, but can also be of semcir- cul ar design
for exanple, particularly at its bottom & -Under certain circunstances,

however, it is.th e - sary to take appropriate precautions so that
no hegative Gki2F|Ee§2§§ BREGFOBNVEhEiPRage quality of the video

I mages. F her .1-h upl.i.ng di apht 14, does not 35
necessarily havgtﬁg'hgéé §EF§E§Xéhﬁ§Z%%gpf§é%ﬁd3é%¥GEHH é% p$§sﬁﬁﬁrge'
di scharge of wafewapggr ingooshg specegueta@en the Rruave alemsir 17 i agdof

punps, nozzl esghBOsBEpaRfg HlaphraghXpgdi ent, valves which prevent
reverse flow of CR 96 P
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discharge 5 of vhéesounte 1hersaet epmerddEreaneardt beAsrliyafde

t he coupling digggrggn}é4. 1 ot If the two s&aﬁgs, filledwth
water 23 and 23°7C8YSot S PRel Lo BT et 0 AT PROPERE pEF TR FY oFTRAH SR Rer by
t he concavét| éssaleo peossnbilke fpresdt raniplarys enbocheresdburce 10t is
al so possible r e | : 10 o] provided with
appropriate su{p:)gl yﬁé;ng?gﬁ'gﬁgr ;vg.tﬁ{ EE@%?%%%‘:ES t%‘ép%]f%aag’? t%’gsg atec

bet ween the prB9%&LeS13 D pilsearapupde tie: apHachebesWegne thenpregsurei a

whi ch 1002zpa3swat Sdurse 0N 624aHQ" HHET @R¥%AFeOr 18867 €351 NGikheyhich
vol ume of the spac betm%en éhe concave lens 17 and the coupllng
di aphragm 14 i § EGSSFiEB §F 4PsOharfedor increasing qr, degreasingfthee

exenpl ary enboubitant dEsthebegate baltwean tHife sEBHEBrel 0Lt BY NGn@Nthe

el ect romagnet i rg.: se,source. ver, .the. treatnment device
according to anﬁggﬁyngéﬁPP5%§%a§4aﬁ OSEBREEgﬁ gﬁogﬁthSFg§SUre pul se
source, for exanple a énetb@Hqgﬁgiqﬁﬂdhp exempd apyessbodiment pdéseribedce.
In addities, tBBEGelSth8csHOsSd Rig thtg&népaPPEQ¥Eg%aﬂaagéE§Ee§ge9£u§e

pressure pul se sgurce, ot her sources of acousti c, Waves, r exanpl e
an ul trasoni ¢ PU+Ses§HREES - WAPERVEENnckRe ST RREMEBEURAGVIASt RECPBAINST t@oN-

the invention can also contain another pressure pulse
source, for example a piezoelectrically acting pressure
pulse source. In addition, there is the possibility of
20 providing, instead of a pressure pulse source, other
sources of acoustic waves, for example an ultrasonic
source, which generates ultrasound in the form of con-
tinuous sound, ultrasound bursts or ultrasound pulses.
Furthermore, there is also the possibility of
25 carrying out the alignment of the source 10 over the body
area of the patient P marked with a cross by the doctor
not by using the operating and supply unit 13, but
manually.
Moreover, the "depth measurement® for determining
30 the distance 4, of the reference point of the source 10
from the body surface of the patient P for setting the
focus position can be omitted. Since the focus zone Z is
in practice not of point-like design, but as a rule has
an elongated, cigar-shaped form, it -is possible for the
35 doctor, following the optical positioning of the source
10 over the body area of the patient P marked with a
cross, whilst applying focused acoustic waves of reduced
intensity to the patient P, to'vary the distance of the



ti nuous sound, ultrasound bursts or ultrasound pul ses.

Furthernore, there is also the possibility of 25 carrying out the

al ignnent of the source 10 over the body area of the patient P marked
wWith a cross by the doctor not by wsiLag-t he operating and supply unit
13, but the "depth neasurenent” for
determ ning 3 the |§fag85eéﬁerr E.01%:}6?‘he reference point of the source

10 from ts%ﬂwnow%aceh&fbsésﬁ Rat# £ cﬁ:" frdfe PRttt EN@nd thukocus

position can be oqitted Slnce t he focus zone IS in practice_not of
poi nt-1ike dedi istanss 2L the ﬁﬁEus ZonﬁnFeFSHBaPEE PEF&aFe§ﬁ§6e& form

it is possibl @ﬁdﬂeﬁdﬁhy@galddi@ctﬁl{e é@é\h@&\wgakhe mtllﬁﬁ-ladpﬁﬁt‘ﬁfﬁm agdof the
sour ce 10 ,over. the ho a,of_.t he nt_ P_marke it .

cross, whilst SEHE% sr?g“f%% “3&311&1% Ré?fe%ne‘ofp .""éﬁlcg’{:esi ﬁ?eﬁ‘é‘f“ty to
the patiet Pon dlazarqhet mexdmemasersatibheof pain, and thus the focus

- 14 - R Pz 6§%rlfé’£ e&&”#&rékoﬂeast %ﬁ%ﬁ%éé%ﬂnﬁﬂgtpr@gﬁaﬁ rface

U

of the patient and t e distance o ocus e pain
centre Z, ety al ong the acoustic axis A in a careful and’
stepwi se manner until the patient P conmunicates to him5 or her the

maxi mum sensati on of pain, and thus the focus zone F cones to lie at

| east approxinmately on the pain centre Z.
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1. Tr eat rrent |ng a patient with acoustic waves havi ng a
source of acou ﬂ'“"m (HH [m ch has a transparent portion, having
optical neans f0=r obtal nangs | information 5 froma body surface of the

patlent to be treated, the beam path of. whki ch nmeans passes t hr ough t he
transparent p our.ce of acoustic wav 1) Y for
t he* gr aphi cal U %20119 %%“{]%f"d%e%% V&RHER nf or mat ?lg \é@% W ﬁ
opti cal neans Me rﬂ{l Jl&]sg sai d source of acougtic

Treat ment device according to Caim1l, of which the neans for obtai ni ng

I mage I nformati on are accommodated in the transparent portion. 3.
Treatment devigte accorghidigptdhteiglebe0hafhal

"% dodhde 2(16’3“'0‘%“ a'&%gxg U?Lker

which is arranged on the acoustic axis o? t he source, pi ck
the means for YWHYSEni MRichageaa5 3 nESAREPRERNENIPPEL 4Pl %%/Je)dr b)‘/’lat"ﬁ-élgrreans

for the graphld;ﬂiluttdltﬁ@én@n(m) tﬂ@r'@B@@lnlngniﬁégEt h.ﬁ@o%h%h.&ﬁd from 4

Tr eat nent eV| c cord ne o ontains a video
camer a g?u% ¥ ot %?qcé"? n‘?ﬁ b’ee?ﬁpi?ﬂm‘f?oﬁ §5eate§ % nt
devi ce accor dlpﬁg:ho ofl awimidh orheaxhsckpaémasremdugh otk nitienisifagent

I nformati on exh e. a nt devi accordl ng
to one of C a%%i a%é tq’*g\%?%%%t hé'or)regﬁfa ous-th%aIw%ng Zgnldfrgl
i nformation cdﬂ\ea!}'ésréﬁﬁ‘)'echrr okbhe hgrapiviadn bhditatsonr of othacouellgec

waves whi ch  in@ceprnsatas 4iHa . 7. Treat ment devi ce according
to one of, Jaims 1 to 6, which contains nmonj tor as means for the.

i ndi cati of® of ¥he i magE $3F Y Hat %‘ﬁ-%t%ﬁ‘?ﬂé‘bdlng to Claim 1, of which

the means (27) for obtaining image information are
accommodated in the transparent portion.
3. Treatment device according to either of Claims 1
and 2, which has a marker which is arranged on the
15 acoustic axis (A) of the source (10), is picked up by the
means (27) for obtaining image information and is dis-
played by the means (33) for the graphical indication of
the image information obtained.
4. Treatment device according to one of Claims 1 to
20 3, which contains a video camera (27) as means for
obtaining image information. '
5. Treatment device according to Claim 4, of which
the means (27) for obtaining image information exhibits
a light source (25).
25 6. Treatment device according to one of Claims 1 to
5, of which the means (27) for obtaining image informa-
tion can be removed from that portion of the source (10)
of acoustic waves which accommodates them.
7. Treatment device aécérding to one of Claims 1 to
30 6, which contains a monitor (33) as means for the indica-
tion of the image information obtained.
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