. ~e3e00D6T_c Treatment device with sinple setting of a des!'““ﬂWﬂlMMF
froma reference point The invention relates to a treatnen | ng a
source of acoustic waves which has an acoustic propagati on nmediaw®:+ havi ng
setting neans by neans of which a desirgd distance between .t & oPP YR and a
body region of a patient can be set, and having nmeans for cile P 14 ng the
ditst ance bq@wggni Qfoﬁource and the body region of the patient. Treatnent
devi ces of the ?y%e nentioned at the beginning are used, for exanple, in
t-he treatnment of patients who are suffering froma kidney stone, the kidney

stone generally. heingqbiagrentied undglid heeacthgn f 4 ogusedeacgustic

waves. In this case, It is_inportant for the tréatnent of the patient to

set the di stanree PedhenreheredaecBOsftacousti c waves and a body region of

the patient, for exanple the body surface, in such a way that the focus

zone of the acoustif waves cones to lie, at |east %{o a_lar ge axtent, on the
R SO

ki-dney stone to be FREgMeRERF1eHh FHUATED 4Pdi @ dFFEGETED fYtfPssue by
t he focusethaenmsptacspares. ocFoacbhistict havesanett esi apsacenstaned at

t he begi nning cont.ain f or N0 ns _far termning the
di st ance béﬁq%peafg? leo%gﬁ?éﬁé‘léﬁ’onﬁgﬁi#ae %%Jérﬁ g‘r?&?’tshceig Otﬂx{rgcaéi,st €se neans
nmost |y conpyhiisimga adesglitreds diist angsathetpvesin t ther sourest afulizebody this
type are di daef , 3 3 ad ~ER 3 Al,

AL Pdor! Of SxAPLE. bk Dhe33eld Ui CRadflgEhnetdns 322,

whi ch in eaclr case | ‘fasoni ¢ Jocating unit h 1's accomodat ed
in the sourdatomMiRiRgt ithawadéstange sbrbyasne thet IROWGRcBIGh BRet he

acousti ¢ asawirdditors o Cehe The: PshAL ed publication US 5,095, 907 descri bes
a treatnment device which has g rod mhi%? ﬁgn be noved i.n the direction of
the acoustic axis alfFhdeedh GpYrges 1% RYPPI "56’(52"%‘(?2]1' &% 0EB%i ng unit
arranged obddimrioty ke wdede dbracexsmhple pr dpagehe ot rmsatimant nof he

A T e AL
kidney stone generally being fragmented under the ac-
tion of focused acoustic waves. In this case, it is im-
portant for the treatment of the patient to set the
distance between the source of acoustic waves and a
body region of the patient, for example the body sur-
face, in such a way that the focus zone of the acoustic
waves comes to lie, at least to a large extent, on the
kidney stone to be fragmented, in order to avoid damage
to sound tissue by the focused acoustic waves. For
this, the treatment devices mentioned at the beginning
contain means for setting and means for determining the
distance between the body region of the patient and the
source, these means mostly comprising an ultrasonic lo-
cating unit.

Treatment devices of this type are disclosed,
for example, by DE 39 13 023 C2 and EP 445 322 Al,
which 1in each case have an ultrasonic locating unit
which is accommodated in the source of acoustic waves
and is movable in the direction of the acoustic axis of
the source.

The printed publication US 5,095,907 describes
a treatment device which has a rod which can be moved

in the direction of the acoustic axis and has an ultra-
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In certain fornms of treatnment, for exanple the treatnment of pain by neans
of” focused acoustic waves, |lower requirenents are placed on the precision
in the setting and the determination of distances between the source of
acoustic waves and the body region of tle patient to be treal%tl ?\‘E)’ril §d§f2te in
this formof treatnent there is a fairly low risk of damage 10 soun i ssue
by the focused acoustic waves. Considerati.on has therefo al ready been
gi ven to di sp&R&e&Cal g Wih SGEATREENSTY d:?"edef% fi F\ﬁﬁgv ﬁé‘ isoteince
bet ween t he badypusegicornoodpide: pohi eetdiamd imetheursseyramn gf owdsisafiacost
but this is not advisabl e under.all cir tances. e.lpyengion
therefore bas&3'6R ﬁ?é%(?oj\é%{l%q tés| 6%%%3%5 {Eregt%%@ntpég¥fgé"o?‘t %élet ype
menti oned at fheubegifntiieg scurneclofa ampustiat wawesli st ance of its source
froma body surface of.a patient kg -he Etfeactr%%]tqr@},goe %eéﬁﬁﬁgee‘r&%éet in
a sinple and cost ef f ecti ve way. According to the inVention, thrs object is
achi eved by atreasmesst aevpaanofon Heeanpeoherfidaaal adCPust begwaviesy

havi ng a sour . Mgt' S i acQustd ropagat o di um
havi ng setti ngs“r;géns by n%&arr‘%@% ahwgq?igr}%?sg(g&ét iE,i\}gl yﬁ%eds?i red di{gt grrllc@g can
be set betweefehtbBay 3¢ fee Set8rpanprEarnamf LiLFNePT LBBIALNODENe

sour ce, havi ngoliRaas off0la Rl i Ridited Nendli Shanesdpf réfeochody sukef aze of
the patient fromthe regerence%tgeoci nt, .whi ch maaﬂs caontain g %enm ng el enent
whi ch can be 5¢88mddhat 88 iTFS heSsBEPceant? e P aRbabFEAT= e
direction of theracdsst €aabylsy diow heislousE edamnge whocbpuddr tigstiee by

det erm nati on i St ouc he t ient at

| east i ndi recFﬁ%, tfggzagﬁ%%oﬁsnédi%a{lﬁ%é m%€§g¥%§y%fﬁ§8§u§%fs i ?’ gxte%%‘:'o% -

i ndi cation of alheadystheen. dingrf &ice, daspenseheatioegerhens wililgnstchhe
source of acoyshhe fo?d@%’%;ni %V\’?r}:ésdi é&éé‘tbQEwéQn?tHleSoﬁgg'r%ﬂ of a
patient to be treated in such a way that the acoustic axis of thé source
runs at | eastJ4pBr 8% Fice PR EIRBUFANG HDHOIPUFEFi oRNogTPHBAFaPtefOSto be

treated, he opughehganigsehothadvas@nld elder eaul redrdind edceaof the
reference point of thﬁ source fromthe lﬁgdt% Eurfa e of the Eﬁtle t, in a
8 AES,

sinpl e way, by bringi nget H&%&HsMYy £Fe RES et ton Fhet RPIBSYy
surface when bdhe deaiidirsiensi ag teleararintasdenbse | b€ s t typei mehelianedn to
the source whigh, gor L%gﬁ.%@ﬁ%# Qo hs.%dér?séoe‘fé' V%Xtdﬁﬁérﬁﬁsg'a@:%‘”%%- i this
case, the sensSrng el ement car rest direct of “Tndrréctly, 1or exanple via
a coupl i ng di apuragmiafont e bedrceunfiadesheobody paifende 9 bhetpsaited: . | n
this case, fogghheppurgese g %gttia'ﬁgl t hgdegiyred dissﬁn%lige b at hesgference
poi nt of the sgurce fromthe go y surface of the patient, indicating neans
in each case PhEPERL¥St W8Ycurrent val ue of the distance quantitatively. The

d](c)c”])r IS therltcaforet ahbgotéqiga@tfttl@e desl (rj]ﬁi.@&v‘éh&ti@il?e ctfhj_tsheorb?fﬁe;rtenqg poi nt
o] e source om the bo surface rapi and safe usi ng_the

Quant st ati ve BFBLEVER DRl B TIARTER L By Shane DRCt hUPFAPEREPRG s, | n
accordance w theabegrinrciniar hgvpnegf er rseshemdodEneniowdlt idhewangenwhdeh t he
sensing el ene I S, ASSI asycl far er mnl h i ce
fromthe ref egéﬁceaﬁoi %ggggtgﬁat B[%ggtgggﬁqg?i tﬁ‘eefi(sigl?lnéi W&legr%n%e%ﬁﬁéﬁni S
provi ded to nBRangohvaseans e hishlya suespeet ivalyhdesansdpdéssaasey
contain a posghhOomel rade Mhkk@eenNe BOAY! IR ALANSHEt Lepddl drlt Sand a
arrangenent nmakes a signal, avail abl e by neans of which tthe current distance

| )
of that portiBRIBFERAE HHAN PRI BRENFOWRICEN TEY G i RPH £RE BSA¢TSurface

fromthe refenentfgpehat difstidtecsodf ceheabodasisr fecaled£r ghaedatient

quantitativel sensié‘.n el ement, can in . this c L spl.aced i.n
i

. _Th be di .
si npl e mannergfﬂmt ﬁgedirre DI PR actbT? cmﬁiggefif’g’fﬁénsBUF(‘?QSWgﬁHnuaI

or autonmmtic ebament whichprddn 2)2accommodated inside the source and

is displaceable in the direction of the acoustic axis
of the source, and which, during the determination of
the distance, touches the body surface of the patient
at least indirectly, and having indicating means for
the quantitative indication of the distance. Therefore,

after the doctor has aligned the source of acoustic



A further enbodi ment of the invention provides neasuring neans in the form
of . a calibrated scale. The scale is preferably arranged on the sensing

el enent and calibrated in such a way that when the sensing el enent nakes
direct or indirect contact with the bodg surface of the pathggﬁwﬂdabz
di.stance of the reference point of the source fromthe body Surtace can be
read directly on the scale, for exanple by a doctor. In this case, the
scal e can be praRgsletnagelhsion £ neashriilg nRsdeR fOF dePatAeRitnga Hee

di stance or in,addidd onnt oidie ROSI4Y OBnhEANSHE t hebusAGEOr g be ayari ant
of the invention, the sensing_elenent, which is preferably a cup-shaped
tube, is desi GRS BRH At wh§IERaBPPEOKARAEE L¥e FFERIY Fia MALY egf vn of

the source of ACHISEEC MRV ESatMEdeh B86CHEDERE g6 he heenst nghel @@Ntsedhi s
permts the optional use of %gper nmeans, fa% exanpl e gf ag optical
posi ti oni ng uit® AESRHEATY Y a TPREFES efbSERRER BF thHRei TG t he
setting neans My | 68 aheonsdwrcandroanmitid nfody tsufhaeeads toe thewe-
opt i onal feedin%i%pd.dischar%% of _acoystic Progaga&'on nedLun1iqfo t he
source of acolstit vived SAFPIEeURYCt NGl §FTRENEr “Fiie SSOFEE St i ¢
waves. |n thi smasesontbecueanshf ahet fodyptswntdcd evblengtard s#iist heemge- of
acoustic propagal i gRepRdkum LalReL S RPUELE: 0 ACOUR! o uRuEH 3B, che
respectively, out o € source of acoustic waves have a supply_ contal ner
for the acoustsatigsiopagdchoncastesppndssdyy &hel eﬁ%ﬁpéﬁél?'@gﬁ #rFigred
di scharge nozzigw@ntal heasihanecpyap. oid hsEB@iﬁFd Hferidift Sekhi Ne:d@ans,
acoustic propagation nediumcan be_optionally fed fq or discharged. froma
space in the S 1f Qe otREFECGRYEs HRF cRXBERAnYEA & TP Hix -
P[Opag?ti oln NpHragnang £ Wiiheh n%@si-ée pnphhe;ledboaiz tégﬁﬂ@aia esf , thed -

exi bl e el asti.c _coupl ing nenbrane which, encl oses t spage in
[ qui -t ght e br SRR BeeBostot LRy FUGRORRy Sho SELEIE NS 95 o t he
body of the patiredt . distehice waf, ttHee sefierencan heimbved avhy fsaumddie
body of the i 0 ient_.or n : ed . I of
t he patient, 5%5%?H9%%I#§a§n%§%?%c§ ﬁﬁ? %%%tp?ﬁégpgéuéaggggggpb?ﬁgggg%ustic
waves comes t@n jeadh ¢dee bbagicageonhef cunzepst vaiue ethdhe ahitstthng® t he

same tine, Uusiigdhe i En) i Nhaeass: BEOYEdederadbual 2804 ¢esidead pial ue .

of the distance of the_reference point of the source fromthe body surface

t .
of the patienCefdyS AbRFEBFEd ontheusSPyenae R hb&ALMTRUTSAE t he
invention proxdas the tbBediyndsepfadg neaidlwr dnde gudslit aisiggi ndHecati on
of the distance of .the reference point.of the source.fromthe body surface
of the pati enfPETHIAF B Rt TOTI0R WALERS REFEEPRT | 92 BEFRENE diTihance

i s indicated duatitdatdtigyetgandn this way, the setting of the distance can
be moni tored and cont rﬂi'ﬁ@cé&é@ﬁé(%ﬁ%ﬂrﬁ' Qrtt‘lcﬁl‘é%&;/ag&e%{?%% em-
invention, the |nd|cat|ng means addi tionally or exclusrvely have a pointer.
The pointer iFadimendaseli fher adteenf 19 hEhgc ANSifg chleBept efier ARy

arranged on tRe PeEr mdFAGhPT mel@sCUPoshagetetibPRingO Bige PrEE hdd such
a way that th ;qﬂ}égﬁthe oi nter, dlrec%ed onto the scale, .in each case
r-tdi

quantitati vel e reRre 1 BALRE 0Pt FBAG0@PTEIFMROE S RSNt
fromthe poi nedlementoth et Nbs asreeideénce paket contactuprithapde thddd, at
the sane tine resting dinectly or_ indirectl t he body surface .qf. the
ot ent . Thi s SHEEGR et B ha Ao TRt TRt e Dy HAR ARt hat
it is costefféesimsmitsiqwe Ther positiomdethnsmitseee| éot thiisc amangdng and

i ndi cating ne f aqt Ri 1 Nnatj o i ngH cat.k he
hislancg.gTheﬂgﬁﬁégé?%ﬁgmﬂ¥lg%gh%%briYgg%g%g%oaﬁts@%gﬁ?hggzxgh%ﬁg 8%“%mo

treat nent devicteFamy dHistrangs o9f delaf oporkéons &t ket SEMSidich shfinefite

shown in the gppenrded sederbhd Codr aeN8sdyl BuMiaElt frcEl thel e erite
treat ment device accq;dlgg to the inventjon in a representation which is
partly secti oRed"™nd paFtfy SONTEFe FRfhRR w%¥sabﬁl&@%qmﬂh$é%nquantlta’

tively. The sensing element can in this case be dis-
placed in a simple manner in the direction of the
acoustic axis of the source by manual or automatic

means.



15 April 2002 Figure 2 shows the treatnment device according to Figure 1 in
a partly sectioned representation with distance information, _ Figure 3
shows a further treatnent device according to the invention in a

representation which is partly sectioned and partly in the o2
bl.ock diagram Figure 4 shows the treatnent device accordi ngga?‘gﬁﬁi gure 3 in

d partly sectioned representation with distance information, and Figure 5
shows a detail of theAtfeathent smkeddneicopli f§et cLIVRREECR. Progédssdi ng

to Figure 1, ddestseadnpebndevinCa Rt £oFfli 89 O dNe v wment i §8ahas ensour ce,
desi gnated overall by 10, of focused acoustic waves whjch |§ fitted via a
hol der 11 to SFA3RIj 48t PRELARAPLY23TTRA0EE: €3 SIS SRIRHRY | RAPTGDETRRE

al lows the adjasipeate@f ihhgusdurLevdP tRath@hdhr etd ofeméifficcdnneny, v, Z
of the spati al COOI‘gI. nate system. ndicated in Fi g%%gr‘bﬁ %n ected_to the
adj usting uni®@k®s; €15RChpd atJir{Egl%ﬁ‘Fot STRRFI-Tnt CPTHNERFAECE11 the
units necessasy the pheieperatthen distdrecsonf ceht0 rasfikdendgy oyoteel wfth a
keyboard for the ogerati 1 of the érgatnent device. The soqicgilo cgntains
a central trardpaP HFc?eglc?r‘ﬂ TRE bROHEs SABET S o #dr et , ARG Lt s
with a |likewige thensgmalent fouplexagpdieapty agmdettor t hénbothyisucéaee of a
patient P, ';\iﬁ’é dgLa4Q %%na%ee %90@98@& U g e shedy ﬂaédﬁrﬁﬁtégg{xﬁg the

focused acoustic waves which are generated during the operati
treat nent deviee, dekerpanieat thenfliEtanwe IorivxafpliEiomhdin P nPPn a

body regi on BiSoafr-BesieerefromFigure 1, the source 10 of focussed
acousti c waves contains an_el ectromagnetic preagure-guLse soyrce 16, not

represented in more ATEPFIIRA] S AcIFHiACoREaVE’? edSVERL 1R cBRgave
lens 17 focussndieg pebefene, pwhieh a6l predieradli e dine- phassdr eups| se

source 16 ontg a fgcursleg, .\lqlhl Chﬁn prgct it%%.ti s; & éggt ibael lfé)rgg‘;e&oge.mThe

focus F is | dcat3aSoaned1diaAFYE 29oyay o
that region of the source of acoustic waves which ac-
commodates the sensing element. This permits the op-
tional use of other means, for example of an optical
positioning unit.

According to a further embodiment of the inven-
tion, the setting means comprise a control and comput-
ing unit and means for the optional feeding and dis-
charge of acoustic propagation medium into the source
of acoustic waves and, respectively, out of the source
of acoustic waves. In this case, the means for the op-
tional feeding and discharge of acoustic propagation
medium into the source of acoustic waves and, respec-
tively, out of the source of acoustic waves have a sup-
ply container for the acoustic propagation medium,
hoses, at least one feed and/or discharge nozzle and at
least one pump. With the aid of the setting means,
acoustic propagation medium can be optionally fed to or
discharged from a space in the source of acoustic waves
which accommodates the acoustic propagation medium and
which rests on the body of the patient, via a flexible
elastic coupling membrane which encloses the space in a
liquid-tight manner, for the purpose of introducing
acoustic waves into the body of the patient. In this
way, the source can be moved away from the body of the



the acoustic axis A of the source 10, which corresponds to the central axis
M of the source 10, to which the said source is of approximtely
rotationally symetrical design. The pressure-pul se source 16 and the
concave lens 17 are accommodated in a hdusing 18 which, at 1%? f%hdeyot e
fromthe pressure-pul se source 16, is closed in a |IC]UId ti rranner by
means of the elastic flexible cou | ing di aphragm 14. The press uI se
source 16 i s PFor*Hxafpl &53n bg| é@? %ﬁ é’tglr Sor el uPSAY 8% s 2as is
descri bed in diggmes, ofpetiBLtdl &yarich f$mﬁltl an vdal‘y Efade 0t 588 fkﬁmsandoﬁP- A-0
301 630. The tgngt volta etpul se %erat or his necglssajr for_the

oper ation of g T’egga 81 ﬂfﬁl r%%mi% Fondti tient %da}'rtrbgl?%e
operati ng anoSupp yparient3,ta rlbé/\htrbatlad prpessmme pamee tsimg ceudfng s
connected vi e o] n t h
pressur epul sgcrgeoﬁl%ééfﬁ%)ﬁ?#ngﬁgﬁgl ﬁré%éhhgé tgg%tﬁt %néﬁg@éig&%‘f%h
serves for tiaf puhposié-scﬁarf%tefn rté’-et héeﬁeme@@ewomtt hofh&hai dsofreer ews,
to a nmountin regl nl e ey

Sor ous Dol ng Ttk cared i th aar ot o TineE T N oeg be T fitte

| ocat ed bet wEEREIBIHBSEur e- pul se source 16 and the concave | ens 17, as

wel | as the space | ogat edrbréyeembod meitCaye tras ﬂ&@rﬂdmepﬁwméélg
di aphragm 14,_are_jin each case filled wi_ith an acoustic g{agatl n medi um

In the case dP% hERPr dOGHCANE®H| BT o , WBPRLS 5& & 53 t he
sane acousti cz::.mropagattm rREduENcaaneEl ythat Meﬂﬁ‘afwb 2@01Hte b0 ©IipAces
filled with te 4, .are. s edfr each_other _in.the present
exenpl ary enﬁ% Irrﬁ?ntzé éecg%cde ‘F%Egéi?Of ve‘?atjr%n%aFPl AR Snhen
bot h spaces oemifiar tdre vslax@athasreeppcbpugat:mmemmdyatarm icanirad so be
connect ed 1 0 £l < MifandaCOPERYS tANERLS uﬁga 2ol Ldetinlopigancave

form which is fornmed from a for exa pol ystyr erte, i ch
the speed of PEESFEGR iIHR dte WﬂeFQ’%e%r%%\@e@O@%ﬁllﬁdtﬁém%Yer 23 and 24

which is pro 15 ApridcdRihyi d@d @sza@%slttl CoPr %aihoanﬁaehumtwe said
concave | ens furthernore bei ng g Bé‘lﬁ housi \r/]\% ﬁ %/l a.retaining ring
31. The coupPPidSHSENG agiReif ha d&ﬁl& Hg 95 wArChURi¥eiKe BRY%Pe df a
nozzle. A hopm&tmnne’ﬁ:he tﬁdﬁrftm'ﬂﬂ enlxhofs tbaseowp{umcshaph&agmﬂweto a
punp 28, whi i a_ a ply.cont ai ner 29
whi ch is par %lr&a Sey M’F‘E*ﬁ ? era(‘:o&t %rggggga:m oﬁﬂge Mwel B 24.
Here, the pufgc2s e@fanthe cqsmﬁmmch SQbh,a tgaybehgirecise etpi sedh id is
abl e on the gae hapd:t %M”&%t BF 2¢nd ”éﬂ: thespage %tt%enoﬁbs Gaprave

| ens 17 and thé _coupling d| aphragm 14 an e of hand, unp wat er
24 out of th&CeP&ce bet REER t?\%s%oﬁb‘é%lFéﬁévfiYanhFQA#féa%%pltPﬁg sphr agm
14. In this wancet hefvotnee mdy hesepRces beifeenet hgaeeaﬁeveffaas the and
the elastic and _fl exi cou |ing di aghra?m 14 can tional l nl ar ged

or reduced. PRI&AEE i 35 S8°Ey PPAa caY'I N3Rfiter wal |
21 of the housibegalk3 tllrse asaup- smgeﬂesubagza;rmmly s fmrdlteﬂacaily east in
the region ofit t r nt erd far e &
Pl exi gl as. T%’e t%bow sga%co%frogh% gQEEQ e gggnl ng ffmf% )& nner wal |
21 in an axi &nRvengilos ak,seai)ll%tmmli%ﬁlddbw ghe #astethaitt 115e|1n‘=g qassi bl e

for sealing g@gReriRQl SHYWRei Nfd BT 6 gl nb0 AaPr @Y d@Qe ldseid,gehinto the

tube 22, at sone di stance fromits bottom 26, is a video canera 27_which is
not represen@@éSW1Wr @rﬂ%tla?qlqﬁtﬁl%uﬁ‘%aﬁs e 5pe RRreLtRGVE d9re vi deo

f:arrerﬁ 2f7 Cﬁt@%tgd@x&tﬂdm dfﬁﬁ.ﬁﬁﬁ(&@ii@n axf Stmazoalébgn%i@ur ce 10. The foci'vll .
engt (0] the o ject e of the vid ggmﬁra 7.can eg 1 Vla tro an
2 e

conputing unit 32 conmec B s 19 ¥t GafiBPA2pPe 8% Uas]\ﬂgd i gnal
line 30. Theezbmpde o itwaddi¢atmeht ydsuiceandadchy aae gruviated ifpn

source 25, i r ainu b e iC \ggl e j.nc l'i ght
is not suffi (g'fl gnggfﬁemgggtc#n 2@29 t%eéjt %6% Zékll S a F%%al%%})épﬁé\% ded
Wi th an opti sghematier daswimdd estmrwhishacoustic axis A of the source 10.
Figure 1 shows a treatment device according to the in-
vention in a representation which is partly
sectioned and partly in the manner of a block

diagram,



15 April 2002 ' The control and conputing unit 32 consists, in the case of
t e present exenpl ary enbodi ment, of a commercially-available PC, to which
a nonitor 33 and a . keyboard, not shown in Figure 1, are connected. The
central opening 41, present within the iwner wall 21, of t , in
which the tube 22 is | ocated, constitutes the transparent ?Pség?gir#ngl%r%%dy
mentioned, fromwhich the water 24 is expelled by nmeans of the tube 22 in
order to avoifdFEfatd veShos uBRBes TGRS i R € qRSFPEFLINE0IL ] Hf I~
purpose, in the case ofyide 1S0UnCe; 1Ra3RPhi edetOibhedbothosdddeec dnt he
patient P indicated in Fjgure 1, the tupe 22 is displaced into the opening
41 of the inner wall 21%% §§bﬁt%ﬂc%x%% PTPHat°Tts bottom 26 rests on the
body surface mifgude patdiesws PawEththbe tptecpeatt ideviefe tdwaalinld g
diaphragm 14. Provi ded gor t.hi s urgpose is a_furt ger t:aoltjiusﬁtivr\}ﬁ.uBii t. 34, by
means of which the tube®® dRYSREISH usPed i A SPRESTATA- 10T} ¥t H5R. “he
adjusting unit 34 cont gparst hyn ekecionednandr Bty cini Shpr mairced o h a

pi nion 36 which works t i rack 42 provided on the tube 22. The
adjusting unit 34 has aé;gfsfggn“g% %&%Qné, position transmitter 37 which

suppl i es a siFjigireccy r esipowsli et Greremeritaldgivete | aACOFALRG teb& X, which
signal is fed to the c ol a ’ ugid d pdp@LHdGH W th
whi ch t he di stance dl ?Esiéé Iéi ggque%g;%g?t?%e %%%%gﬁ]ngg ol;ébt he tube (gnfrom a
reference point BP1l | octk'ell SFSEIRCACHREPTB2ELPR A2BR the source 10 is

det erm ned quaRrfideald vedpowy theds®nil olofangheomuddienti Bed2ceThi:-

di stance dF of the focus F.fromthe, reference point BP1 of the source 10 is
stored in the operati ngc%rrféilré%p‘b‘?;%eiﬁﬁYe 133' of the source 10 and made

avai l abl e to the contaatordihgorpuFiggrenii BRevitaxeatomemnitr deviagee.ackhe tube
22 can additignad.l r t t aco Ic _axi an

adj usting unictor?ﬁ'.%l%go a%%sfe'gﬁggg#’? ggsc%n%’ g’?‘lﬁ%eandz%%%@n& or 39

whi ch is prowildedbyi 1119 ,a of nifocuseid haopuktic oyaviesr whith aisorfditad
provided withia t :ffé%v“ 4 LCcha- ; I iyl 02 A ascymmdar ed in
a rotatable %E%ra\dnea?q%.n t he ougf\gghlgdglﬁégféécé%ﬁgctlég %r#cg' rotati onyly
fixed manner schiamat Gl v2 Thistablewekthe aAjugrAgtnof Fhso\AOUYLEFR he

conponent . deieb eﬂrﬁﬁtﬁlﬁé Cdﬂ?fe_@&&o§5cci>§nd:h%|9 Dled ne,l gﬁi ugt iofg theurg%a_&i?afhl and 38
are connected to the operating and, su uni {,.13 vi a correspondi.n i nes.
h order to GOCHOIMAF DaFVEREN HEHCaBRe | £51 FAGHTS abedCPRABCSER: 4 o
position on ahe esdjmstitgblueitna2 shewan Hperateiatd ngndosuppliyi natity

pal pates the ,painf u hb\%ﬁﬁtﬁ%@s‘)’k'fd&ﬁé‘t F‘xﬁi@ét Gdald tngdtﬁli%r _for
exanpl e using-a Cross I'Ch™T'S not™ visrbl'e™im Figures and” 2,” that” pl ace
on the body swaftdcs obft depasdwnte balovenchi t8, prsouddchgviht Be key-

i nformation R4 heopatd et opbBgeRBhN SENERE 4 dcadiiit edevIbe , PafHent P
is then aligned on the treatnent table in such a way that the body region,

marked with &EEEs, 1Of CPRE2PBEY 3 FFHTR ) sLTICSPRUCAPpFEZERAL elBP I8 t he
region of thgleaeaiydd ax Smérdf ddiisour 68d10rediss Ngrithe ¥i deikesiigiel s
fromthe vi dgo canera 27, whi Eh are,.ndicated ?n t he m)n%)t gr 33..connect ed
to the contr&F2RFPAFSHut FRYPAAPE P 3RHETT edti 0§ ot oPORY &b 3 al i gn
t he source 1l@fus ngathenopératimgorndersapplby wble 18oi fiosush iatwaythehat t he

i mages K an PR i b h o] t dy ..suhf ace of
the patient %Oﬁd% %ﬁg g%’tg?c%glla' I[r?%arta‘(iaier %?&%ﬁ?agb%%tggr%%gg %%%eﬁ%ﬁ 22

cone into coid¥E @enarared unbRgt bhe3greThtianoast itheairgasmsmt K2 sour ce
10 then passes dar augh HBe:ieheSTiiaidlidfastoRPRLkARbTBL elaboud! Suidir ough
the pain centre Z of the patient P. In order to position the focus F of the
source 10 iniduéhbedayweHRiBs di stance fromthe body surface is at |east
approxi mately equal txs tdgndbet aeeq Erdmherpire Cent eBeZ sbigwet he ksfly

surface, the doctor dar oceeds as foll ows: , .
focusse acoustic waves contains an electromagnetic

pressure-pulse source 16, not represented in more de-
tail, and an acoustic concave lens 17. The concave lens
17 focuses the pressure pulses’ originating from the
pressure-pulse source 16 onto a focus F, which in prac-

tice is a spatial focus 2zone. The focus F is located on



The di stance d2 of the pain centre Z fromthe body surface of the patient
P,  which distance renmains at | east approximately constant during the

t r eat nent, 11 15 April 2002 is established by the doctor, for exanple by
means of an estimation or by neans of ul7Ztrasoni c di agnosi s,1d§1|2\g)rh%02

di stance d2 is entered via the keyboard of the operating and suppl’y unit 13
of the treatnent device, so that the distance d2_is known to the control
and conput i ngthfi BCPAStHGRRXYS, AR i HRe t FRUBFEt ARce VAR CHf T ST EEhce
poi nt BP1 frogpt heidbogdynsral aggief M herpatheendolr®s floomddewhothomni6 of
the tube 22, which sinultaneously rests on the body surface of the patient
P, the doctorséégs SAE G stinfe SPRIRKIFRAF 5?“%/5é°§6g$¥e Sly@“Terﬁ't he
body surface talsuddsigmayThéabrielssuake-esleedssdnrdde1di strahcehdz cah-t he
pain centre Z fromthe y..surface. For_this pur in,addition tQ the
vi deo i mages 6fVEh e??lsdggdcagﬁeraaccffr}mcfc%etecé]urlfrén%l Iglgggjaﬁ%elgalq'béé:%dl ,a%dz, dF
i n accor danceiwst ferfd guemofearframdibeat gk apmmte iptl sel poorraehel fpniitsor 33,
for exanple ip)genki TRt e U i%-t%gpr%’t tnt?rxr%)rsmctﬁegﬁsuéfalth RIAQ 3
altered. If, as rn the present exenplary enbodiment 1n accordance wth
Figure 2, theflesiblr offoupd isgur ciiaphxagfes 14- | | EhBehPR@SSHE gAY S€ent r e

Z of the patigshrcbhgediisdancs Cﬂxaﬂ%ﬂe,beax?nég%@@??&ltﬂﬁhét&éep%@s%frethe

di stances dl and dZ is equal to the distance, dF. is is the case, the
focus F of thRBUbPRsSAHE Ul 865 IiSs R IReDtiR NeeFRF nCEeRtrEcRuUge eRe

pﬁti ent. D}Jriﬂgn&lﬂﬂoﬁe_tiziz nmmfA-gd;e;tecu'ssh@osiﬁd osﬁ-nhehpymo 2@30'2.2 dhieven bé
the contro nd co ing unit in _suych a.way that_ the water i_S _punpe
ot of the sUBbTY KBLEARRCPUIES AP Godll 3 athl BoCPRTBI¥NEoSphRE

bet ween the copeaztibensofl7 tived phessouvplpnisdi apburgen 146, as aar esual-t of
which its vol i e : S fromgthe,bo
surface. At t%g?g%r%g'Et ?Jrsrde%sc tatgg %gge%%%rﬁ%ﬁt%%e%ﬁi ﬁgg?%% u 1{” gzr;’i gdéer

wal | 21 of thehhehsitihg 1Bressveadpussed sippreganst ot st Iforadarad nyianat 34,
possi bly whi Iééri.gg%ghagn he ;f@rce acting between the tube 22 and the body
surface, such that the boftom 26 of the said tube always rests snugly on
the body surface of tAE phEfether TEBIon2fdRCERR cePpitithgPressuTsS-Apri |
2002 unit 32 phusecetuirteal 1y, hageatidsAhle 1® hhs 4 andler PRSI KFilaRge
transmtter 3 a. si_gnal__fromwhi cqr}[it uantita%i%elé deterpines the
current distahte¥BCEngeFNGiSc£5%s e &H o7t t BFS %l?lﬁ’ﬂeg]ﬁﬁnﬁf’ﬁﬁcﬁr ocess
remai ns acti veOuntwiilth ashe eeésuldf ofctéesf ecd < tbenwdhgr Dihg n20 blie
space betwee e caye.len t i diap g t he source
10 has been nrr%lf‘/%d‘:%%%g r%%’t%élj%og{/}%suér%a%géj%i% %ﬁl g&‘ge%%gwgf lgt@he

vol une of thelRPatrdigasgehwahedaem dofaed Rdnagmisr Rilguns skances dl and

d2 is equal to the d! @hénCQpQEe e ghasd Olptafb et i Sﬁ%s‘shﬁ‘%-b‘&hb@W t he
enl argenment of the distance dl on the mgnitor._|If th‘?eium of thge di st ances
u

i s identical,SQYEGEr e8paRGi FGeViCRARYE ghillS ik7 0 AP h BRetRBNSPEFe33.

I f, follow nglbbetedsiddwedry ehet heorseaweeldlsover tha peher eenblénd of
the patient Pg.the focus F of the source 10 c tp lie in_ front of the
pain centre Zd%)?pﬁﬁ%gﬁaﬁ'i‘léntalﬁ Jtrﬁeﬁai:ﬁ FRFE %g'gg’%étv@r&}fflsaﬁﬁﬁﬁgacout of
t he space betpeepagaticonowdiumns Ih7 @l theecompl thg drgderymekémi-nt o
the supply c Lpe : ha S e

concave Iensoéjg%gdé!tnéédégﬁgh'n%oﬁgp radgglég?%%d%dsgﬁ%m?%gu%ggﬁs F of
t he source 1lPHeRe3I2tdREr dRedHEM paingmedift r azesft 3he aps i 2ht. The t AW case,

t_he tube 22 i%@@ég AR e caOoRLitMUQRS et F eadjdisd efly | na?édséph_QaééHeE%ﬁ\e t he
di st ance dl . e di stance, dl of the bod surfa?c_e of the patient, P OhGOf t he

bottom 26 of et QEESF IR oFPEhPTSSHentESPBLATY B cB¥t FRGousl y
in this case,comtatret hteasm 0f7 .t hBEodeskancesnd. pardiddlas owhennobeth
identical to the distance dF %f the_ focus F fromthe ref grence iin%ﬂ BP1 of
the source 10°PTFSS| FYRAHANTES d88RFI KATPUT hes i MEGRAGRT 151y of''t he
cross and of tieynmakealen bkecbaoneamedt tof eblwd tamtherx22 are brought into
coi nci dence and the n S j st t, o] B fyr t surface
has been set, the doc?grg, sc%%aq{ie?%%%pg?aﬁ@gngo%gﬁﬁg &aetq{lgen$§ g?géflaces

t he source 10cae¢afpvm, t whilsd Bedyfofmadel prni@nmarerbial st forassampileng

focused acousidfystyrene, in which the speed of propagation of sound
is greater than in the water 23 and 24 which is pro-



13 15 April 2002 waves of reduced intensity, until the focus F is actually
| ocated at the pain centre Z The actual treatment may now begi n. Shown in
Figure 3 is a further treatnent device according to the invention, which is
| argely identical in ternms of design anggfunction to the trf@tpgﬁ'ﬂtzwi ce
shown in Figure 1. Identical conponents of the two treatnment devices are

al so provided here with identical reference synbols. The treatnent device
accordi ng t ovEidgdr &8 hasuatiappshapgdtivoe me3iwm chthe sabst amriadvey

constructional i g e of; t tr device _according
to Figure 1 g&%%ﬁ%éﬁr%%%rﬁ%%y%nh%%g féf}t g?lecok\gcge}%l n sU?f}éj eawﬁfeh a
cal i brated stalaiag ning }lhe tube 22, the tube 43 is inserted in the

openi ng 41 of the Cy'ﬂq%drhsaplaﬂ Ul @f ) RRSER WA 4 %sOfaﬁh?o;Kl?:ﬁlﬁ 91;58 of
t he source 10 _and, at least I'n the reglon its bottom is tornmed froma
transparent WBEEH d12s fidhe eBape eOPl axingizzd-e -AtA spge df sFaRaectsohhiea s

bottom it capkzizee the ¥edehLaEBigl2hg alis@hRlgmshpynepn éje%éinb i Figure
3, for recordhng |g]1;sge,| nformati on from_the body surface of the pat1| ent P.
The tube 43 ¥P4GPhasS alhi ('L bt EORTCFFRE ('HeR t BbER  An T6ht R c&MBRarker

whi ch |ies ogohbheineeusid cwitkels Asobatrite adQyr ¢l llkd Thetlscahe 44oushi ch in
t he case of h?_e r%s%ntatexerrpl ac?]i/ enbo?i me% h% centinetre un}zks, acts
Loget her wi t R 5 BSOREER WS TTEAETT PREERA 2P0 F1E SHaj UL | RE"BnPE $8%and
whose poi nt ebet pperepeds em sudie g efayr ertlvet poast r8PFivédt hétsdsr able0 in

t he case of e e j ol Lgur . e 43 is
resting on t%g tt)%%y%tsnlrjés z?ggie\o%&t \gg%gﬁd%%g #38 ﬁg#sglﬁgsgﬁgﬁg %%%F”tgg t he
respecti ve chhfefongiasteanesns| 17 (sae khguraoupligio t@rapkragmnié podnt BPS

of the sourcgnlQHd osrhde Bagdy, suwd agsmgf walte a4 eehtpcfmdtﬁéogga% bot tom
of the tube 43 ich.is resting on the _body surface, using the Scale 44

whi c ; .
and the poi n}P%FW?FB Se RPFAYR eteB8. 17 Bid o-he)r FPUPHEDI DAL PR TRRE
treatnment ofighe Iay eehBst walig tileat edlamet hef peheetpale Usétgeéhe theeat ment

devi ce according_to Fi urehz, tgfe qﬁctoiigi.tiall ﬁoc eds in the same

manner as dufPHg3YFe YFEat enfisf THe FA3FOACB AT t S HHR12nFOBPRAPH ¢ he

treat ment dedigphaagwor déngamnobel gmtd chaltllyatenlarged ar tdeedwat or beds t he

patient P on a treat | e; t _.shown? l.i g t.he . of
TRAL LA 400t S yxg%%gzggbgdl We&%&gggg%légl

acoustic waves in the nmanner previou | € F'€gion B of
the patient Pubglpr fpagre#alihelacfusihe housing o8t he sogepeshepeHen once

nore passes ghhaugh,t ReicOsSs MbikEqi arbneught imMtheobdeidgnse Wekh the
optical marker on the bg%{_om of the tube 43, and at, | east” approxi mately
c

al so t hr oughPPhE°PBai #° PR 2 oft HIERARGENt "BECFHR doc £ 0RXBTRBRE t hen
posi tions thelértgiak.ofrHdersper ce 1ik i Acsvmodavay tikatthd Sogestiagce from

(ne body surfaces S Lt gppLoA el et LS A3E0EE Tha'he
liquid-tight manner, it being possible for sealing
means, not shown in Figure 1, to be provided. Inserted
into the tube 22, at some distance from its bottom 26,
is a video camera 27 which is not represented in more
detail in Figure 1. The optical axis O of the video
camera 27 coincides with the acoustic axis A of the
source 10. The focal length of the objective of the
video camera 27 can be set via a control and computing
unit 32 connected to the video camera by means of a
video signal 1line 30. The objective is additionally
surrounded by an annular light source 25, in order to
obtain usable video pictures when the incident light is
not sufficient. The bottom 26 of the tube 22 is addi-
tionally provided with an optical marker which lies on

the acoustic axis A of the source 10.



If inthis case, as is indicated in Figure 4, the distance dF of the focus
F fromthe reference point BPZ is known to the doctor as the result of the
use of a concave lens 17 of fixed focal length, and if the distance d2' is
knewn as the result of an estimation or gas the result of u'ﬁﬁ%?&'ifOOZ
diragnosi s, the doctor is then able to calculate the distanc

reference point BPz of the source 10 fromthe body surface, which distance
i's to be set for di sfibecieRPETRL f 88ds COPRELAEMG0 YIhkE paRn COBRLUSESZ O t he

patient P, sichRl wddeomd %@I;ﬁf@é@@@eeﬁémébgrgil shapee méalcues R @l d2'
The doctor is then_able in a si npl.e wa W th the tube 43 restlngijon t he

body surfacem@frctlﬁélpy TS Vit alblec 0PHi spiAc RS fBCURTE T t B sdlifce 10

onto the pai re§@dardl,Z rfc ténﬁmatmﬁmlgmma,n%ﬁ ¢bensere@nt distance dl’
to be read on the sc e 44, his case, gependl on thgbg ‘Igtl on of the

focus zone in front ceffé'?'ﬁ PRENHAE N ¢ entFF':ee B it ¥~ with
cont i nuous vmlralwaridnlz:o;ldﬂg thet Beuseal a 044 Jandum.hcmls Dhet kebeurrernts

di st ance dl neans t he operati a s I nit 15 ril
2002 t he doctlg?v:aggﬁt %Ontsﬁ'é'tf“‘ &4 né@%r gl.dr?g%gfa&ée wat lOl'324 aIﬁ'ﬂ"t dt%p
source 10 of m&@atimw Mefrgsn orhigtespertwaeer y240us ekpeld esolnye enekdisof
acoustic wave f S : BX rmgq di whi ch
the focus F Iles eh?ﬂ% tﬁzz%&#{%ﬁg %?é%& ﬁggégé%een Pré%@el—s I gure 4),
water 24 is 88 tRiIHESoTReLILY- t FOFi SPHe% ePVRROSBeus . thRecREEUS T of

the source 1@nes édhﬁé‘@ RGO 1@@%@0%@1ea|56%1t Bar¥aeustdf BKESpA N the
direction of the p§ n ntr of the atje t he .purpose of
t

quantit at i ve ERREE ITurE g %Il%t Hee 53 Gezal is,Gip dyoi nt er
45 and the sdate 44e td]mdmigem dgfisthe nithes watd Be rteadjudtdt @ach iex-such a

the cal cul ar SETE SR 158l HOkeR 280 -B3HE B 8R8 HodyPsBRERED oF o1 the
scal e 44, thehko@matients Po witlar gheeximrerpds gnidnwiath the paupldagre Z

of the pati e&&aﬁhxé&m{ hey ef B vtlla‘;gg' ”P:%?Stﬁz_ls ”ﬁx] M sof t!‘e CreRgtaRd of

t he marker ont om of et e T T eat ment usmgthe
treat ment de®Fdesizdesr divig t&%FlQ}Uﬂ@eaps #% wrbeghthentebeorRcicé@nde and

the necessar sdngfcéacqrpftﬁ@eaiQaysdErteeQ%hhe myaéyuéégﬁghaﬁlleega set,
t he doctor, with the cooperation of Batl ?chl} once npre _carefully

di spl aces t hﬁo%ﬁr"&? fé ree}r%‘f"r’{/’ectrﬁoi"ﬂﬁ e pBFPERESP WALPsE
emtting focpsadoacamstwmmvmrbé teg/ethbensa:.ttm aintatkt he fp@zwsidlédl S

actually | oc t paiLn tre The act Jrent _can yonce
nor e begin. n gcé"% ‘%? Brb] rzJEerﬁ)%)czls‘llsr%slrl n#ﬁe tr(;%% ﬁ%sa%e

accordi ng t oiFi gurpo8itipni stmrwnxﬁotse;i‘ bB& f\dnlche supgldets val )Sl@marlent
di stance val esz?rélspone%nganécd%hé Oaﬁﬁaitd%ééggf&ﬁy dfndtﬁét eﬂfﬁé' the

nmoni tor 33. However, the~indl catlon can also SO bel ng
possi bl e in VRLShcA&ignal dispéRse 57 t Bhe hEOPSIPRi o#nciraﬂgavﬁt@sa 3171%. ch

prgwbdes a SBGPEEmr}]dW?.]ﬁh MdWSw%eth&Bmakh@OSd%s@éhegé dhe ¢ tslébeASB_l
an y nmeans_o | t nce O e oftom e _tube ri

5002 43 T rOnF LHEEPerar Gihe S i L 50 2 bate s BRREnGd  GREM: Pt ZEESEDy

Fi gure 5 shoascencge iy eBPgnlacdeédl Icmi ther es&e:usaiimnaxﬁ.bept Udﬂé 4Beni th

the scale 44, !:gr%gnt'dm&% (}grfiﬁnté{ %%;Htiggtggl erb EL t%gllng as

ref erence porn Vi ce accor
and computing unlt 32. The distance d; of the focus F

from the reference point BP, of the source 10 is stored
in the operating and supply unit 13 of the source 10
and made available to the control and computing unit 32
via a contreol line.

The tube 22 can additionally be rotated about
the acoustic axis A by means of an adjusting unit 38.
The adjusting unit 38 contains an electric motor 39
which is provided with a pinion which works together
with a component provided with a toothed rim 40 which



Incidentally, the scale need not necessarily have centinetre units, but may
to this extent also have other units. The optical nmarker on the bottom 26
of the tube 22 or, respectively, on the bottom of the tube 43 is,
incidentally, not necessary if a marker1@dentifying the pos{#iA ”ojod@e
acoustic axis A can be inserted into the video image in an el ectroni c way
in a manner known per se. |In the case of the exenplary enbodi ment
described, tA6 B@seMIRARNEDrin e YRbRCaBle aRaNRREH 1Mt thfe RAYRINT drfer a 27

in the openi g4k Ofcdhieadonier jnabl &k 0f; dre RPUSL K83 1Ranake ad usied
about the acoustic axis A via the adjusting unit 38 and in the direction of
the acousti ctiPes 2 viVaat HadFast rf{f uRPERANIHoVRY 8r I5°VS 6P &iF se

al so possi bl eot@oniehe .t ube 22 and/or the tube 43 and with it the video
canera 27 to be adjus

ed nual | y about t acoystjc_axis A and/or, al ong
the acoustic axis A. T%"ﬁe e(rj:ﬁﬁ{:b'?ll%/t@p?‘arsrggaﬁrt# %# ?ﬁet?\?bé" Shidi%r  of
t he tube 43 ahdtk Bhe maRDEH idreaxtenrectadi tot hhe opetaaliswy EmdEUd-ed
since it is not strictly necessary in order,to bring the inages K of the
cross and I\/Rp(ié’f UPRE et KR 5ﬁrtr€e59r%’t¥‘on%e£6‘“%efsb’t he tube 22 or on the
bottom of the tube 43n dodevi e deneat Fhea hpatdest,t heevicdeosbeandsa 27
can be Conne%&‘i»gtdgﬁ;%aﬁ%& 2 LeLEULILORJIUIA ol Nal Bieafaate Wi
position tranSmtter iT provided, can be connected to_the operating and
supply unit P3eof nofe showse 1Thewhixgnrtimd dactpras HL¥sthe @

cal cul ati onstaad gHiy@s] t BeaRUPedBoRPRNCRIHa¥ R Yoy the pREABRE! 202 In
the case of the_ exenplary enbodi nent described, the_ concave lens 17 has a

fixed focal M@REEHh. SERTPLReMSING A sBTPRE HEShi 1§t P56z WiSHRI® vario
| ens, that isnt@ispies | Bnanaf 23djdisdtabpratecahn lwigtbodyneudeaal lof the

tube 22 or t t ube 43 ca | so he r.enoved s_require f.r t he .source 10
of acoustic gﬁ?e?,aeq]terbtei ﬁaﬁﬂgc % tﬁcgﬂgaf‘ggt ﬂ:ﬁ Egéo %%Ilf?éi t ube
is inserted Embm the gaurdent]0.ther maimnoentnet Zshswipcanedr.d&het papr event

the | oss of adtod Lhe) tall y, Q%aﬁg r .he e 22 or
t he tube 43 ?’g&gé %? lcgupgﬂé%%péggggggg%% i){:theggé/ra $oé%€ g?Lgém'tlE‘l rsélu ar
design, for @x®Ay &haith the thedy aregiont smapkednvirbwayerosgndet ¢det ain

Ci rcunst ancepoddPRURHA € Pr 868HELANS PV iR 1R 1nKeRet 2e8ASH &£ hat
there is no negative influence on the |mage gual :Q;Cg of f{he video ,imges.
Mor eover, t hEREoGFOURFIF apftSgh PF neke RevrRecdKarPFinGatecotifeshe
nozzlhe 15 fosigha%fseeﬁi}hmlgf the @iisi@a;adr@ﬁn@fawaver v&ﬁ.cmoérémi)ndmﬁtwﬁmh 28.
On the contrary or_the feeding _an i scharge o ter into the space
bot ween t he BBNERFe TEHESS ShaSPRECESAR i TiacrPabrLaand Hebee T bre
for several pogpsinitoz¥2 esthhosesadnichg i doexpedientagbleal ve@saligoh treevent
reverse fl ow, e t el prayd,dgd. . 4 f e a + T4kl wth
wat er 23 andsgé,rt:(g)f %e%ss&?fgge‘?ﬁagﬁe@ not nepg?lgt e%%% glﬁlg'tanié% h:l(rill as in
the present EXERApRampYereri nehe ByageanX offnchdRonehvElrer¥ors, anre
housi ng 18 ob1tbBe QU lEbcodrt BENthe M dadrihéd e tRsPaHiratf eed

and dischar o6 noce! Sp g IepLeabon o e Spacs, bepieen, g PLgsgiLe Pyl se
or di schar gedubar 2hecpmepaseof cethatgengeoron edhei mpriiterwoBrne Tafe . t he
space between Lhe ¢ancavs | NS¢l 7800 JAG&OURb! M 2BREEAM v ough
the cross and, at least approximately, also through the
pain centre Z of the patient P.
In order to position the focus F of the source
10 in such a way that its distance from the body sur-
face is at least approximately equal to the distance of
the pain centre Z from the body surface, the doctor
proceeds as follows:
The distance d, of the pain centre Z from the
body surface of the patient P, which distance remains

at least approximately constant during the treatment,



In the case of the exenplary enbodi nent descri bed above, the source 10
contains an el ectronag 18 15 April 2002 netic pressure-pul se source. The
treat nent devi ce according to the invention may, however, also contain
anot her pressure-pul se source, for exanpie a plezoelectrica gy a.téég
pressure-pul se source. In addition) there is the possibilit B %ing,
I nstead of a - pressuiéﬁﬁulse source, other sources of _ acoustic waves, for

exanpl e an uliS R ?éehﬂnQﬂFg@ﬂ%F%Fes EQrt re6HWREE | RYt ME3G R of

conti nuous S(éliﬂdastyirﬁitﬁﬁ@ﬂndrb%@s'[nﬁe&fs ub £ rasevadontikses adgrydier raxe,
there is also t he, p ossrblki % for the allgnqaé of thecgourc 10 over the
&

body region &% KAt EP LT FREGTES SRR F f®% o be
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body surface. For this purpose, in addition to the

video images of the video camera 27, the current dis-
tance values d,, d,, d; in accordance with Figure 2 are
indicated quantitatively on the monitor 33, for example
in centimetre units, only the distance d, usually being
altered.

If, as in the present exemplary embodiment in
accordance with Figure 2, the focus F of the source 10
comes to lie behind the pain centre Z of the patient,
the distance d, must be enlarged until the sum of the
distances d, and d, is equal to the distance d,. If this
is the case, the focus F of the pressure pulses is lo-
cated 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
the water 24 is pumped out of the supply container 29,
via the hoses 8 and 9, into the space between the con-
cave lens 17 and the coupling diaphragm 14, as a result
of which its volume increases and the source 10 moves
away from the body surface. At the same time, the tube
22 in the cylindrical tubular inner wall 21 of the
housing 18 is readjusted by means of the adjusting unit
34, possibly whilst limiting the force acting between
the tube 22 and the body surface, such that the bottom
26 of the said tube always rests snugly on the body
surface of the patient P. The control and computing
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centre Z of the patient. In this case, the tube 22 is

once more continuously readjusted in order to determine

the distance d,. The distance d, of the body surface of

the patient P or of the bottom 26 of the tube 22 from

the reference point BP, reduces continuously in this

case, until the sum of the distances d, and d, is once

more identical to the distance d, of the focus F from

the reference point BP, of the source 10.

If, in the manner described, the images K’ and

MR’ of the cross and of the marker on the bottom 26 of

the tube 22 are brought into coincidence and the neces-

sary distance of the focus F from the body surface has

been set, the doctor, with the cooperation of the pa-

tient, displaces the source 10 relative to the body of

the patient P whilst transmitting focused acoustic
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shown in Figure 1. Identical components of the two
treatment devices are also provided here with identical
reference symbols.

The treatment device according to Figure 3 has
a cup-shaped tube 43 which is substantially construc-
tionally similar to the tube 22 of the treatment device
according to Figure 1 but which is provided on its
outer covering surface with a calibrated scale 44. Like
the tube 22, the tube 43 is inserted in the opening 41
of the cylindrical tubular inner wall 21 of the housing
18 of the source 10 and, at least in the region of its
bottom, is formed from a transparent material, for ex-
ample Plexiglas. At some distance from its bottom, it
carries the video camera 27, also not shown in detail
in Figure 3, for recording image information from the
body surface of the patient P. The tube 43 also has at
its bottom, like the tube 22, an optical marker which
lies on the acoustic axis A of the source 10.

The scale 44, which in the case of the present
exemplary embodiment has centimetre units, acts to-
gether with a pointer 45 which is fitted to the adjust-
ing unit 38 and whose pointer tip represents the refer-
ence point BP, of the source 10 in the case of the
treatment device according to Figure 3. When the tube
43 is resting on the body surface of the patient P, it
is possible to read the respective current distance 4.’
(see Figure 4) of the reference point BP, of the source
10 from the body surface of the patient P and from the
bottom of the tube 43, which 1s resting on the body
surface, using the scale 44 and the pointer tip of the

pointer 45.
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During the treatment of the area B to be
treated of the patient P, using the treatment device
according to Figure 3, the doctor initially proceeds in
the same manner as during the treatment of the region B
of the patient P with the treatment device according to
Figure 1, that is to say the doctor beds the patient P
on a treatment table (not shown) and aligns the source
10 of acoustic waves in the manner previously described
with the body region B of the patient P to be treated.
The acoustic axis A of the source 10 then once more
passes through the cross, which is brought into coinci-
dence with the optical marker on the bottom of the tube
43, and at least approximately also through the pain
centre Z of the patient P.

The doctor once more then positions the focus F
of the source 10 in such a way that its distance from
the body surface is at least approximately equal to the
distance of the pain centre Z from the body surface.

If in this case, as is indicated in Figure 4,
the distance d,’ of the focus F from the reference point
BP, is known to the doctor as the result of the use of a
concave lens 17 of fixed focal length, and if the dis-
tance d,’ is known as the result of an estimation or as
the result of ultrasonic diagnosis, the doctor is then
able to calculate the distance of the reference point
BP, of the source 10 from the body surface, which dis-
tance is to be set for displacing the focus zone onto
the pain centre Z of the patient P, simply from the
difference of the distance values d;’ and d,’. The doc-
tor is then able in a simple way, with the tube 43
resting on the body surface of the patient P, to dis-
place the focus F of the source 10 onto the pain centre
2 of the patient by means of the current distance d,’ to
be read on the scale 44. In this case, depending on the
position of the focus zone in front of or behind the
pain centre Z of the patient P, with continuous visual
monitoring of the scale 44 and thus of the current dis-

tance d,’ by means of the operating and supply unit 13,
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the doctor controls the feeding or discharge of water
24 into the source 10 of acoustic waves or, respec-
tively, out of the source 10 of acoustic waves. In the
case of the present exemplary embodiment, in which the
focus F lies behind the pain centre Z of the patient P
(cf£. Figure 4), water 24 is fed to the source 10 to
displace the focus F. The focus F of the source 10 is
in the process displaced along the acoustic axis A in
the direction of the pain centre 2 of the patient P.
For the purpose of quantitative indication of the cur-
rent distance value d,’ using the pointer 45 and the
scale 44, the tube 43 must in this case be readjusted
in such a way that it always rests snugly on the body
surface of the patient P. When the calculated distance
value has been set, that 1s to say indicated on the
scale 44, the focus F is to a large extent aligned with
the pain centre Z of the patient P.

If therefore the images K’ and MR’ of the cross
and of the marker on the bottom of the tube 43, as in
the treatment using the treatment device according to
Figure 1, are brought into coincidence and the neces-
sary distance of the focus F from the body surface has
been set, the doctor, with the cooperation of the pa-
tient P, once more carefully displaces the source 10
relative to the body of the patient P whilst emitting
focused acoustic waves of low intensity, until the fo-
cus F is actually located at the pain centre Z. The ac-
tual treatment can now once more begin.

In addition, in the embodiment of the treatment
device according to Figure 3, it is also possible for
the respectively current distance values 4&,’, d,’ and
d;.’ to be additionally indicated on the monitor 33. How-
ever, the indication can also be omitted, it also being
possible in this case to dispense with the position
transmitter 37 which provides a signal which corre-
sponds to the axial position of the tube 43 and by
means of which the distance of the bottom of the tube
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43 from the reference point BP, can be determined quan-

titatively.

Figure 5 shows once more, in a detailed repre-
sentation, the tube 43 with the scale 44 in centime-
tres, together with the pointer 45, functioning as ref-
erence point BP,, of the treatment device according to
Figure 3.

Incidentally, the scale need not necessarily
have centimetre units, but may to this extent also have
other units.

The optical marker on the bottom 26 of the tube
22 or, respectively, on the bottom of the tube 43 is,
incidentally, not necessary if a marker identifying the
position of the acoustic axis A can be inserted into
the video image in an electronic way in a manner known
per se.

In the case of the exemplary embodiment de-
scribed, the tube 22 and/or the tube 43, and with it
the video camera 27 in the opening 41 of the inner wall
21 of the housing 18, are adjusted about the acoustic
axis A via the adjusting unit 38 and in the direction
of the acoustic axis A via the adjusting unit 34. How-
ever, it 1is of course also possible for the tube 22
and/or the tube 43 and with it the video camera 27 to
be adjusted manually about the acoustic axis A and/or
along the acoustic axis A. The capability for rotation
of the tube 22 and/or of the tube 43 about the acoustic
axis A can in this case also be omitted since it is not
strictly necessary in order to bring the images K’ of
the cross and MR’ of the marker on the bottom 26 of the
tube 22 or on the bottom of the tube 43 into coinci-
dence.

Furthermore, the video camera 27 can be con-
nected directly to a television monitor. In this case,
the position transmitter 37, if provided, can be con-
nected to the operating and supply unit 13 of the
source 10, which unit carries out the distance calcula-

tions and drives the pump 28 appropriately.
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scribed, the concave lens 17 has a fixed focal length.
However, there is also the possibility of using a vario
lens, that is to say a lens of adjustable focal length.

Incidentally, the tube 22 or the tube 43 can
also be removed, as required, from the source 10 of
acoustic waves, 1t being necessary to ensure that a
corresponding tube is inserted into the source 10, in a
manner not shown, in order to prevent the loss of water
24.

It is, incidentally, not necessary for the tube
22 or the tube 43 to be of cup-shaped design, it may
also be of semicircular design, for example, in par-
ticular at its bottom. However, under certain circum-
stances, appropriate precautions must then be taken to
ensure that there is no negative influence on the image
quality of the video images.

Moreover, the coupling diaphragm 14 need not
necessarily have only one nozzle 15 for the feeding and
discharge of water 24, nor only one pump 28. On the
contrary, for the feeding and the discharge of water
into the space between the concave lens 17 and the cou-
pling diaphragm 14, it is possible for several pumps,
nozzles, hoses and, if expedient, valves which prevent
reverse flow of the water, to be provided.

If the two spaces, filled with water 23 and 24,
of the source 10 are not separated from one another as
in the present exemplary embodiment by means of the
concave lens 17, the housing 18 of the source 10 can
then be provided with corresponding feed and discharge
nozzles in the region of the space between the pres-
sure-pulse source 16 and the concave lens 17, via which
nozzles water 23 or 24 is fed or discharged for the
purpose of enlarging or reducing the wvolume of the
space between the concave lens 17 and the coupling dia-
phragm 14.

In the case of the exemplary embodiment de-

scribed above, the source 10 contains an electromag-
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cording to the invention may, however, also contain an-
other pressure-pulse source, for example a piezoelec-
trically acting pressure-pulse source. In addition,
there 1is the possibility of providing, instead of a
pressure-pulse source, other sources of acoustic waves,
for example an ultrasonic source which generates ultra-
sound in the form of continuocus sound, ultrasound
bursts or ultrasound pulses.

Furthermore, there is also the possibility for
the alignment of the source 10 over the body region of
the patient P marked by the doctor with a cross not to
be carried out using the operating and supply units 13
but manually.

Incidentally, the positioning of the source 10
of acoustic waves with the aid of the video camera 27
may be omitted. It is then possible either for a simple
transparent tube, which is displaceable in the direc-
tion of the acoustic axis A, to be inserted into the
opening 41 of the inner wall 21 of the source 10, so
that the doctor can align the acoustic axis A of the
source 10 at least approximately with the cross whilst
resting the bottom of the tube on the body surface of
the patient P via the coupling diaphragm 14, or the
transparent region can be dispensed with completely. In
the latter case, it is necessary for the source to be
brought exclusively with the cooperation of the patient
into such a position relative to his or her body that
its acoustic axis runs through the region to be
treated.
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Patent Claims

1. Treatment device having a source (10) of acoustic
waves which has an acoustic propagation medium (24),
having setting means (8, 9, 15, 24, 28, 29, 32) Dby means
of which a respectively desired distance (d;, d;’) between
the source (10) and a body surface of a patient (P) can be
set, having means (22, 32, 37, 43, 44) for determining the
distance (d;, d;’), which means contain a sensing element
(22, 43) which is accommodated inside the source (10) and
which, during the determination of the distance (d,, d;’),
touches the body surface of the patient (P) at least
indirectly, and having indicating means (33, 45) for the
quantitative indication of the distance {di, d,")
characterized in that by means of the setting means (8, 9,
15, 24, 28, 29, 32) a respectively desired distance (d;,
d,;’) can be set between the body surfacé of the patient
{P) and a reference point (BP;, BP:;)of the source (10) and
by means of the means (22, 32, 37, 43, 44) for determining
the distance (d;, d;’) the distance (d;,d:’) of the body
surface of the patient (P) from the reference point (BP;,
BP,) can be determined using the sensing element (22, 43)
of the means (22, 32, 37, 43, 44) which is displaceable in

the direction of the acoustic axis (A) of the source (10).

2. Treatment device according to Claim 1, in which
the sensing element (22, 43) 1s assigned measuring
means (32, 37, 44) for determining the distance (d,,
d,’) from the reference point (BP,, BP,) of that portion
of the sensing element (22, 43) which is provided to
make contact with the body surface.

3. Treatment device according to Claim 2, whose
measuring means have a position transmitter (37).

4. Treatment device according to Claim 2 or 3,

whose measuring means have a calibrated scale (44).
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6. Treatment device according to one of Claims 1
to 5, whose sensing elament is designed as a cup-shaped
tube (22, 43).
7. Treatment device according to one of Claims 1
to 6, in which the setting means contain a control and

computing unit (32) and means (8, 92, 15, 28, 29) for

the optional feeding and discharge of accustic propaga-
tion medium (24) inco the source (10) of acoustic waves
and, respectively, out of the source (10) of acoustic
waves.

8. Treatment device according to Claim 7, in which
the means "for the optional feeding and discharge of
acoustic propagation medium (24) into the source (10)
of acoustic waves and, respectively, out of the source
(10) of acoustic waves contain a supply container (29),
hoses (8, 9), at least one feed and/or discharge nozzle

(15) and at least one pump (28).

9. Treatment device according to ocne of Claims 1
to 8, in which the indicating means have a monitor
(33).

10. Treatment device according to one of Claims 4

to 9, in which the indicating means have a pointer



