10

15

20

25

30

e 1 [Patent application] Endoscope with a flexible
pfobe 5 [Description] The invention concerns an
endoscope with a flexible catheter probe having a
plurality of lumens, as set forth in the classifying
portion of claim 1. 10 An engloscope of that kind is
known from DE 100 45 036 Cl1. The known endoscope has
a multi-lumen probe as well as a handl e provi ded at
the proximal end of t r obe. ical system
extends in at |east olr:h?ag nt @FPF@'CBF'QBi | umens. There is
al so a working lumen for a surgical instrunent.

A control elenent for exanple in the formof a.

pul ling wire or aEpdpsiang wishaaflexbigprtaithected to the
di stal end of the probe and is guided novably on the
probe in the axial direction thereof. In that way a
fhedcaiptipati on of the probe of a given Iength can be
bent round and al so rotated. That affards

ther AHeR ITETLIRT SERERISHIT RNERACIRE #id Pyfisidble Fatheter probe
Va5 @ bidraligf tsfemlhené aéJ§et‘\fd&~tﬁﬁa tFa%Q:Ié’ésEW:ribS%r@éh of claim

e doscope haV|ng a e and a 20 catheter
hxrangenent in mhlch the cat heter arrangenent is fixed

r ot at t, e h

asse %’IdO%EQP%I on&ﬁbklﬁd 'geﬁ%tg?’ﬁ?g%ppgv? ESI no%qwgl' The

lermmﬁteeidoptm)@ hias aahiugddmant prdbecas wudibas @phamﬂe provided at

tggy(agr?oaq; g % e t 4 h%égogt}lcaﬁ?s{yé%%g:e?& 8 s$in a% least one of
Wteﬁé Tlﬂir@%%@d/a%&rﬂéﬁ% Qe fobe Baitl indth€@ment.

25 cat heter probe has further |unens whose exits at

- Amentral x¢lemensnipragxemple §1 dee tfaemhah@ sullingcwiier er a pulling

ST bl 1 HRBIEELE L R 0L qlOET H8tsot o
grdpsabepestive tRignditdctibnnibreresfoliasthataiay endista patidn of the
el et i e
t"i‘{e?a AR élﬁ‘@@éddﬂ)@twm&htda'ﬁeﬁe Basineased hfsufgﬁééﬁﬁﬁér\féntlons

uses in order to achieve reliable decontam nati on.
Ther efBrAs 4t 620828 dissloserean nerarsaopei saviegprotipadleamnd a

%}ﬂ{??e?ﬁéﬁ%%&%ﬁ@@ i, mﬁﬂa’i rtﬂ%'c%%@ﬁe?%r%&éﬁhgh?ls fixed rotatably
and releasably to the handle In the assembled condition the fibre optics
provided in the catheter probe is aligned w_ith the ocular optical means
provided in the handle. For that purpose an optical means exit provided at
the catheter arrangement is releasably connected to the handle. The
catheter probe has further lumens whose exits at the proximal end are
outside the handle. A control element for guiding the probe to the target
location is not provided in that endoscope.

In the case of endoscopes with muitiwlqmen probes, maintenance
and in particular decontamination are extremely difficult. That gives rise to
high servicing costs and there are long interruption times between the
respective uses in order to achieve reliable decontamination.

Therefore the object of the invention is to provide an endoscope
having a controllable and flexible multi-lumen probe, in which simple
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"2 maintenance is achieved and in particul ar

difficulties which occur in decontam nation are
elimnated. According to the invention that object is
attained by the characterising features of claim1. 5
The .i nvention %rcgl\_/i des that the proxi mal_end portion

of "ARENGHCR i achipMedmand dn igdes @iEj@ides hwhich occur in

pexdritamifatdoPbrd BAnadtagt er probe is guided in a
flexible tube. The optical system which in particul ar

i s in AREOrdingr ntof the birveypiore s thatef ebjabt y is naktadesd by the
t [ ' .systemand the illumnation
o%%gﬁgsy‘{/@ g‘%\%u%‘bﬁ@é'{ﬁbﬁ‘e tube is of an elastic

nat ur eThan inweriticn pomgéesidhatkhdigrerinainedpotain of the optical

FRRRETY Pt bRt Bersiad GPE: eiaTakicR af the fathalgr probe is
| g@ided R aMFiesdble Subbe MREedpfic ANt yREmPhPXd g%gﬁlctgl%r s in the

the catheter probe. Preferably the fixing

JRTEnOt fibre @pEcs préferablytine sdpei elsergytiore wptisal system and
&P ; ; ' . t.Lcal m .

Eonnt o SBycaf SER, PR Bl RELL 08! AR natre 1

prselongésigingy directipplaretican coheprigat for axanysieasidone Aebber. The

BB ) o ahen ol hmgest Sa el Ve S et

treAtesiedofesin ﬂié\/?fomy eAebhRdhe! ftheter Sob@NBréfers DG the fixing
i tical system|unen in_the catheter probe as a

FlAedle the fube i fixadrtentdenentical leystersi isi disppsed at the
4 i .05S ! i Adi t d.
FROSian SrePer i SHESPEfLant T eleaickl By e rBR 5oVices that
prprashigssimgdisodpplieel mgtbe ogohitat bﬁest:ghxiirlnghé doa@iitmfilinhﬁdirection :
i st.em, Adva eous. devel opments o e .
T o0f Rl e FHES LR e 01, B9 il a¥eteRi g rareSsed Bgainst a
tremstloenecbvee provigedRatHeOdis&N \Rid of e BYAARI &dtBri Rfnen in
;orm%f a'sz gl ass or plastic plate or disc, iIs
a

he raidete: ¥ prilesurpeclemneat. Fmthati atrangerment she casiliently
. ' i cal . .0 .ke '

BESHETLMT S B BRIG bl ELA e B ok Sy

iy Eiesregiem of ¢oe @roxiaralatrsb of tivee popite antl thprfopeg tibestion to the

Lo.ngrticular imagi ng properties, and can be for
bﬁtl%sérbfeﬁnthe formof a lens. The transl ucent cover

i n t hedéantagebua gdwaliep@ientenss ¢Ra hRedbiohi fafrédr%cﬂted in the

hernetically sealing relationship into the dista
tgai optical system |l unen for exanple by

adhesteirang|uteRe sty Migand’bPBEver, for example in the form of a
glass or plastic plate or disc, is fitted sealingly into the lumen material. The
optical system lumen is hermetically closed off in relation to the target
location, at the distal end. The translucent cover can also have optical
properties, in particular imaging properties, and can be for example in the
form of a lens. The translucent cover in the form of a plate or lens can be
fitted in hermetically sealing relationship into the distal opening of the
optical system lumen for example by adhesive, welding into the probe
material which in particular comprises plastic material, or in the operation

- of shaping the probe by extrusion, injection mouiding or the like. The



« material which in particular conprises plastic
material, or in the operation of shaping the probe by
extrusion, injection noulding or the like. The 3
optical system in particular the illum nation and
observation optical system is arranged displaceably
in the optical systemlunmen and in the tube and is
r enOPHBRle SYBEML hi@ drfiedler sike euntipstioan@ndhehsebetion optical

Ac [ ' ; I QVi ' .
5 SR RSGRIRLEA AR B 6 ol 15 R ano 1 e
deviulee and/i® removabiel fapmcthe bptical eyssahddien afe the tube,

connecti Rg tion. The connectin rtiqn_has .

sui t abl eR_ ‘é@i‘ﬁa‘?‘%\_ﬂ’%é’\‘? ot YR8 Benerlita b BiE droxieal end of the
51 | upticalt isostet@yiare] and AIDMin&Goh alevité BRB/or an ocular can be
illumnatign device it is also possible for an

emeFe¥RGFed 10 thAt RADDRFHINGRRELIOM Ehei emwstingl gortion has suitable
bat bgaYrPPREGELES foP B CORRBELGT & tﬁ@ppg@@%ﬁg@fgg{)gﬁ and the

portion and thus to the 1llumnation o
t heocpt.i &8l they diwmination elevicer it 4s calsoepossibleofdrhan emergency

! hetBfinelibh T BHAS vt dissBll e thaRte chieRonnected to
10 hethy eshnadtirenportioh Nend thasi @ tEONNEETiIRSid® dPtRal fibres of the

opti cal s%(st em c%n be provided at the connecti nE
por PRUGR! S¥5teRd The Qrdakisappynegted e the ewing fikrer bundle of the

| ockpie@ @9§Eén9rﬂaly wae &mﬁ%g@bg@ﬁ;g@% be renoved

fromthe oOptical syStem catheter probe
and fr ohhe hixingbéodayion rattuaviach t tree rptasdrsiabi énd yobfthe tube is

t he L0 f i cal stem and the tube. .
oo SRR Mg o) SPEFF ar U MR 710 ESiesting portion
18 heand ke pedferabdf fiortte formt efcs iLoerfiock tbanegidtalhe optical system
20 proxi mal end of the_ catheter

systenhbetvveeneéi)ﬁ_e )

pr ot QRd S{THRYSOHREL thaPRIKAL SyrenByunan abtis catheter probe and
el as@rrrptﬁeytdﬁ@b?uh&ué%f%earél@éiﬁdmt?oam&i@%?ﬁ'&tioq of the optical
device which acts with a given prestressing force |Ike

a spistery I the tubghBesigas dbe forbstressing| affeabfort thee optical system

optd.ca S [ ‘ f J.gal St
PEUECkBLED oRed PRt O, Y, BPHLA" R Bibueen the
20endorokinnblecr®bobhe cathesgisprobd amenharmdnnsbgng poetion.
di stal rtion of .the probe is bent, the chanpge jn )
length i¥ cvdﬁﬂgnggt'&d e@?ﬁ%{% ilé%l 1Irqb_é*nt1:°'|3'f’és"f’r Eggtlmj:omper}satmg
f ordegicelMpictoREIsCAIthSY Shvsn pRERFEsInd FERRBI A addHitFbn the light
the cover with a certain pressing force. Wen the
di Suidle/éibge dpundie of dhe aptical syslrm.niTbet Histanendabf the optical
POSAELBR j -l gn ' r | Ni oL.tion
b %;yﬁe pr'Sgéﬁeg%@gaﬁ”?%aﬁ%s%@h%% ESRNLPBOGELR end of the
25  optical system lumen and, when the distai portion of the probe is bent, the
change in length is compensated by the resilient prestressing force. The
optical system remains in contact against the cover with a certain pressing
force. When the distal end of the probe moves back into the initial position
of being aligned with the remaining portion of the probe, the'opﬁcal system
30 bundle is moved back into the initial position again by displacement in the
optical system lumen in opposition to the resilient prestressing force.
Preferably the catheter probe is mounted rotatably to the handle. For

that purpose the proximal end of the catheter probe can be supported in a



30 byndle is noved back into the initial position
adgai n by displacenment in the optical system!lunen in
opposition to the resilient prestressing force.
Preferably the catheter probe is nounted rotatably to
the handle. For that purpose thed4proxi mal end of the

on (8 % PEPa 0 TR 08 aPghGisar 1 RS By EBPUN o aleratly has 3

| On@ntgit@tli‘rfﬂl Hepé evivibh &hgas '\nﬁﬂﬁa\@ohﬁ’o@ I$RRhI thb%ﬁe@r probe, in
the catheter probe, in which the control elenent is -

ar rwhgéuthqmnél@htal@meat deredtranaed.t hoe gantrglagleaent can thus be

th d
e irciBhotie 58 Bebing & bl Slig” iflorsht A€, handie. The.
5t heccsntrdleetem'ldm IS(fmeIng' ccra]hﬁmte(tjl twathe bleded'l S'miea@mtrmlnelement can
t he_axi.al, dirnecti,on the s].ide

P8 BBl LA, el RSy [ BEREY M g the aista

pr ofisrtimn ohaetr@qubbenamey berRneRal bedny p‘i’é‘l?)@téé?ﬂ ¥ additionally
the catheter probe with respect to the handle. The

r ot G@Rrejlest by golrtian ekthe gmt%pmbeaww@f respect ke hlae sandle. The
Pr abRaM bBafis %%%Frtm%oa 360° FORRAGE e gé%%e?@érc@fggterb@;th respect to

cat het er prob e rotary bearing 1s e
10nedhe imndaler el easabl e fixing device, in parti cuI ar a

Luer lo nn ion i Xi ng, of. the contr ol

FoC he i@l of dherBasnrersofaS iy M 7ot beBring & effected by
relraanbld & insica@aBryfigig BeviceX aYartibylafernsiePllod& connection.
cl anpi ng §c;crew 15 Preferably the cat het er probe is

r el @488 tr&%ﬁﬁ@@'@é&'@"&eﬂhéort@€a$'jﬁefb'§a@lﬁﬁgeffﬁct¢¢1é3y means of a
har}@le%sﬁBleYﬁﬂ(ngt&ﬁ/iéﬁ%P%ﬁgf'n[5&5% %bgﬁs‘ﬁ'f cIéH@?ﬁb sy, _

proxi-mal —exit e ot unens
1500nnect dreferabhetirmcathater 'throbe Iﬁrl’@lt&ﬁSlalbi'ISEKIOBNed:tEdcm’l the rotary

C d ed term nal

|n feé%g*r?f' %ﬁl ﬁop%?'ﬁjg di'g dr%%'f’gl 1>:/t{%ﬁeg‘I’l'ng'IdY"t'é-e lumen. The
The)rommalaéxmajﬁdreuhﬂeZ&h\ehlmbbe Sugiengestet idtottHhdched talkBe handle.
is onnect d outside. the hgndl e tothe illumnation

sy SR EXHR e PgerRaNected P mssPeAtek feainal devices
anghd ericfé%t B 3he Viiridle CATY RIBERIEARlY HARdId X
t he eg\%dl e, 22 al r eady degﬁtll beLg heref'?/rggi Pgér ?Hei' cgatlcal system
. 20 obgérgiatis cgwdgﬂ|tba¢uq1y§hemuban|5ac@ma¢ee@MErdEeme handle to the
r W [
< PR sibtotfet M8 B diefol AR PN dflice, and 1o
adtihe iogulaar vﬁtihiula rdanganefedabty bt fixee toribe hadlends elready described
flyshi.n of the robe can be connected to a
£l H\gﬁqzlﬁgfs rgtl he obse %Qpéiﬁpl [System can also be connected in
known manner by way of the ocular to a camera/monitor system or a
25 su:table observation device.
In addition a ﬂushmg outlet at the proximal end of a flushing lumen
of the probe can be connected to a flushing/suction removal system. In
~ addition a working lumen or a plurality of working lumens for a surgical
instrument or for a plurality of surgical instruments can be connected to
30 actuating elements with which the respective surgical element is actuated.
For that purpose the respective surgical element is guided removably in the
associated working lumen. '



addition a working lunmen or a plurality of working
Fumens for a surgical instrunment or for a plurality
of surgical instrunments can be connected to 30
actuating elenments with which the respective surgica
element is actuated. For that pdrpose the respective
sur gi cal eIeneE IS HU|d renovabl in the

I'P

associ at B vigH PP is Tij@teRADlY -IDukieh fBfBpef i& disposable
pr efchpbhent. NFdMahER! Pudose  thé AR %aﬁOHEOﬁFdHuceﬁoby injection

t hat purpose the probe can be produced by Injection
no uUN@HKENG rote KX USIOHN 0B rbyb pngtirmevitaiviet sisping Herecagure and can

prO&ﬁHHﬁﬁe anﬁ@%a’EéF@”lﬁSr \%?télg %ﬂ;%@ﬁr{nght #Y)g'?i%%VSF a strong

an attac t portron of a strong
5examrpt@‘lqj} dot |exa|mmlerpmlsttcamawlalh athevhlichmehe elhien feddts for the

i t b I dth d t
wh PP s Brtpf uBTeds "2 TRE S 5 “wilidhicag Bh compected to the
han@tayf bsarife ondiie! RAn@k FBE Bhe €BAtrRE cRinv¥hidesh BE drﬁ@lded at the
proxi mal end of the probe. The |unmen exits and t

guiRiexXEnak engh of phe e?'?ﬂﬂey hae elurasm eexits sl éﬁt@mgsude exit can
Lorprb’f‘@éblyoﬁg% Oc?ﬂ}ﬁ@&‘?ﬁ fé!é%%ﬂ}ﬁl s 05 18 PO%k% ESXSHetCﬁngs or the

in the form coul onso suc
10andlkea®r edrs e inother fcs‘m t:lﬁe:osnphogg:acrr&basucﬁlsw:h flbkiags and can also

Bt R s ROPRH odRiial 3 the Hretinig) deaqivapRGROon. Preferably

i thhetpmlmﬁbaltwchm@’ft Bt icAR BbChe LiROR ES 6fhan injection
t he erX|bIe probe forns a disposabl e conponent. 15 '

De CBRIGHS A" @Pftré#s'quné’@l‘}hgff‘é%@thﬁﬁswrtbnﬁlﬂﬁ fignigle eaabe forms a

bed‘ﬁj&\ég{é cdi8Bhkhe working lunmen can be effected in
—.a-si-nple fashi gn ﬁe optical system which-is. renoved

15f r om t h@ﬁﬁ@ﬂt@‘ainatym @ﬁwﬂh&nemrglsalnostrum*ttawhm edn be removed

du e C terv nt| the di st al

R oW B R B BR.EARGRE 0§ $rtE fafRBR’ i the optical
thevsmngetwmonaﬁs orerpvele f%hnt rgies | SISt wgterﬁg lumen is not
nmeans, at. the di stal end and the surrounding rFgro e

mafRPTANINgted cdirng HOeo surgighl dyiarsantion tas theoflistalsend of the
| eﬁ?hhé\!‘ SELEN 08lum s pP@@cE@ac? r}?tréfatlﬁhol!\?)etﬁes target | location by the

pre erably in the form of sposabl e conponent
0 netiapsbisenitratingamenns @éttf’@e@ﬂﬁtabaﬂldl sndotiree suecbttrgling  probe

t h?ﬂi@@glsgr?%gts gﬁécdé:it 2 ﬁg%vcanfgéé'n‘%gl; ?%h{?z@ghvise extent. As

f i theedathater t;dnebepi;lmaferﬁjvm emtharferm &f ef disgbha(bitehﬁ)mponent a
Ca}]'é]\%t S:r'o |ch nash%\c/)? ?etbgzlaslar? Ounsetdolswgé)r%rl?e&egltlo the handle as
described above, for a fresh use, in which case the optical system can be

25 re-usably fitted into the optical system lumen.

Preferably the catheter probe can have a balloon to which a dilation
medium, for example a gas or a liquid, for balloon expansion, can be fed by
way of a balloon lumen in the catheter probe.

Furthermore the catheter probe can have a guide wire lumen

30 through which a guide wire can be passed from the distal end of the probe
to an exit opening disposed behind the balloon, in the catheter wall. Then,
by means of the guide wire, the catheter probe can be guided to a target

location in the body of the patient in particular with the portion of the probe



medi um for exanple a gas or a liquid, for balloon
expansi on, can be fed by way of a balloon lumen in
the catheter probe. Furthernore the catheter probe can
have a guide wire lunmen 30 through which a guide wire
can be passed fromthe distal erdl of the probe to an

exit, o eﬂl ng d| %‘?ﬁsed behi nd the balloon, in the
cat WBIEr P& §he Bsdron By withnthesmortien gat dbewprabe tich can be

catﬂ[@g@mhp@@hgc@gn be guided to a target [location in
the body of the patient in particular with the portion

~of the pHbeostroihelements is hguited | oo cﬂexvh:!ehsm[mort tube in the

- f be .
GorresaRish pArBS. Y Syl R P igaten gt 4, sapina,dnyfront of the
5s upista dermbeoﬁ tthé heathetérheirebeprg. nTé@n§Lﬁm@fthé Lﬂé@(lblltty and

t front of th di st
of ERbEy & aPecfation et the Redre Whieh 1 ke bR BRRbIS net adversely
ancfhepedbby i the %fudpha?t RebE Om@fsﬁé“&n%y%t? Vi & t'hé distal end

to be bent 1s not adversely affected e support
t usOrreRRENgd APIPheXiately (@ the lengthdefsthe distal portion of the probe,

cor. t th of the distal
porv{t”?gﬁ%]opétb%%n?&@ lﬁ)\/\%’fef:goﬁtjsp&tggﬁger@ient over by the
10control Asiventageoukly Mﬁﬁfﬁnér&g&ﬁth%i?erdbf?]tﬁés%r&arﬁa?@ﬂls% with the
andl e, the optica

D SRS ey S v 406 G e rakiar B HESEARE furp9ges of use in
| ndﬁb!‘%‘ﬁl@&éfﬁf tﬁéﬁbé\heTHQYhaJd]S I%ﬁ d&)ﬁbl cﬁlhﬁ(ﬂ&tﬁ &Ald the ocular

sy em and the ocular formre-usab
SRdRr4saitie dRodalar kﬁ@@@@'@ﬁfﬁtﬁe\dhﬁb calt et assembled to catheters

N i—

15di fmensrand mwtfewﬁfertm@fdm’rmsdbrwmi eespedft bheheldiﬁﬁﬂﬁers of the
mens, to fo m an endgsco pe

| nitﬂﬁé%%{mﬁl @rrtml@i%" }Q% aﬁlgﬂylug‘nqr}sertgn Orffp & endoscope which can be

(nulsemlaslmairg/ @ﬁ@ﬁ@ﬁpﬁs)ays':@fmﬁ?ﬁ@ﬁlr@ Qendﬁﬂs@@béq For example a
r range of instrunments can also be direc
&%q!eﬂﬁrvm 9i RNGeeol IRGEKIMRNSafbaler hredirgciin mcorporated in the
par,\ ar ed repn, t pe
pal l‘ﬁ)'é’?lglb vﬁdtgﬁggést?élng G?h a?'ﬂcﬁéll%g gﬁ‘@g@%den&%?%% so that an
20 V\hfi‘@(ﬁom catbeteyi wéhrlnsu’umratrfy)rmscarmmnsraaie evstem which does

" L 8P, BB o Eh 5y i S optcal sytem

enmlrhmt‘opan beé natroduoesd dffbreisOai EritFoINES ) and N-odstdibld Qs'hdoscoplc
oon .c theter can be_ enbodied in the form of

dllgﬁbygpﬁrg YRR NESETUN ety el saddliionog  balloon catheter can be

embodied in the form of a disposable component with re-usable non-
25 contamination optical system which can.be removed from the balloon
catheter.
The invention is described in further detail hereinafter by means of
an embodiment by way of example with reference to the Figures in which:
Figure 1 is a diagrammatic view of an embodiment of the invention,
30 Figure 2 shows an embodiment for rotatably fixing the catheter
probe to the handle which can be used in the embodiment of Figure 1,
Figure 3 shows a section through a multi-lumen catheter probe which
can be used in the embodiment of Figure 1, |



25 contam nation optical systemwhich can be renoved

fromthe balloon catheter. The invention is described

in further detail hereinafter by neans of an

enbodi nent by way of exanple with reference to the

Figures in which: Figure |l is adiagrammatic view of

an enbodi nent of the invention, 30 Figure 2 shows an

enbodi meABUFS* BlIRWE B PPrT Phiengralife wdbghéds én thprfepa b a balloon

t hecé%ﬁaeareammcwggh g% d@%nimetaﬁbggmgﬁgaﬁhg% 1,
Fi gure l, Fi gure shows a secti on roug a
mul ti - | urrgured Isbows pnoémbabimbntaf debersdable ndittee portion of a

enbadj t Fi e l,. 7 Figure 4 shows a rt of a

o CahERR rBoe Wilithita b el Mt Rl e and

Swhi ch cafigbee Bssibvia atfoettiriadboemiest of bBHRiable distal portion of
Fi gure 5 shows an enbodi nent of a bendabl e di st al

pord p@lﬁle&gr H"Ol?fai"‘l'i‘&'"b?a’bP@b@eﬂﬁf‘&’?ed'aﬁeﬂ'éo@sed in the
i nventi ofhe 8RfthariifleBtof f ehPopeldy E%n%ﬁ?@%ﬁ?fthas a handle

of a bendable distal portion of "a catheter
whihaodra cathated prebe ietd be entdasablyTfieeed tbemttaefibegirobe 1 is in

" SRRFEF S, S oWl SR8 Bl 85 Bl R e dBI§REn have a
10pr ckeriing surnen érhe pharality bf avaRdrg tdriess 208 e esUrbiclimstruments

3) and for exanple. can have a 10 working lunen or a
pi Lﬁrgfl at i}a&p qn@rqpt,l@?|suﬁ1§qg lynanyp fgma@i Qpfical system 6. There can

. | el | -
i NS BRM Hallddsl [@hehers Forodga it bF%ati)ilgo?:fbrgﬂz (ggq%{?*ggﬁ. Separate

for an optical system 6. There can
| uRiiicaB Systemi imens ein aldal beoprovidédi fgar thet)aptical system 6

Se - OPL I | sO royvided,. .

PP R IR, SRR SRR BtadRlon optia
15optsystm s \iskenisansepdratobsartamt ican bpt pedtiddd iy sh€Mrobe 1 for

Li %&S se separate | unens can be provided in the probe

1

ing ﬁgﬁish'ﬁtigﬂd‘egl?é’tai"on removal . Furthernore the

cat het eFuptHiihdrel thel ctRster SRINY 0! inBILeBBY cditrof Blement 13, for
exanple in the formof a pulling wire or pulling
cals¥empiadn &hefgemeoicamultlg wileeae pujlingscaldek Abarelpogate control

ex r d 4 [ [ I 0) ed.. .
ex ot 27 Gy Ry e o 16 U TR ey
20 pr oxinectedtioer didtal emd 26xdfathespriobet dreisafiviaal indiheeptdximity thereof

o) 8 AERRE SRR faP SRS ARG ol SBlis ced movaby
bewtereytt MAe distal end portion of the catheter probe 1 can be bent by the
control element 13. As can be seen from Figures 5 and 6 the control
element 13 extends through a support tube 23 which is arranged in a

25 control lumen 25 of the catheter probe. The support tube 23 is also of a
flexible nature. The support tube 23 terminates at a given spacing from the
distal end 20 of the probe. That spacing corresponds approximately to the
length of a portion 24 of the probe, which is to be bent over by the control

, element 13. The distal portion 24 of the probe which is to be bent over has
30 a highef degree of flexibility than the portion of the catheter probe, in
which the support tube 23 extends. In the region of its distal end the

- support tube 23 is fixed to the catheter probe 1, for example by means.of
an adhesive, in a fixing location 28. The fixing location 28 extends only



control elenment 13. As can be seen from Figures 5 and

6 the control elenent 13 extends through a support

tube 23 which is arranged in a 25 control |umen 25 of

the catheter probe. The support tube 23 is also of a
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25 At the proximal end the catheter probe 1 has a probe attachment
' portion 33 comprising a rigid strong material. That material can also be a
plastic material. Disposed on the probe attachment portion 33 are proximal
lumen exits 34, 35, 36 and 37. The control element 18 is guided through

the lumen exit 34. The lumen exit 35 is for example associated with the

30 balloon lumen 18, the lumen exit 36 is associated for example with the
working lumen 29 and the lumen exit 37 is associated for example with the
optical system lumen 5. The exits are equipped in known manner with



conpaonent which after a surgical use is released from
the handle 12 and disposed of. In a further surgical
i ntervention, a new catheter probe is fixed to the
handl e 12, having been kept in readiness in a sterile
condition as a disposable conpgnent. 25 At the
proxi mal end the catheter probe | has a probe
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25 flxmg or Luer lock or another releasable connecting device. The releasable

fixing device 15 provided in that fashion has an axial bore which extends
therethrough and which also passes through the rotary bearing 14. The
control element 13 extends through that axially extending bore.
The proximal end of the control element 13 which is guided through
30 the fixing device 15 and the rotary bearing 14 is connected fixed'ly to a
slider 16 which is supported displaceably in the axial direction, by means of
a releasable fixin_g means 41, for example in the form of a clamping screw.




20 angul ar position of the optical system 6 about the
probe axis. In that case the catheter probe |I can be
rotated at an angle of 3600 with respect to the
handl e 12. The rel easable fixing device 15 has a
coupling element 40 which is fiyged to the rotary
portion 38 and a coupling elenent 39 fixed to the
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-embodiment of Figure 1,

In addition an ocular holder (not shown in greater detail) can be
arranged preferably pivotably on the handle 12, in particular at the rear
(proximal) end.

As Figure 1 shows the catheter probe 1 is connected to the handie 12
by means of the releasable fixing device 15 only by way of the proximal
probe exit 34 for the control element 13. The other lumen exits 35, 36 and
37 are independent of the handle 12 and can be connected directly by way



for limting the novenent of the slider 16 and the
axial control nmovenent 20 of the control elenment 13.
To produce the axial slider novenent it is also
possible to provide a crank drive with which a

pi votal or rotary novenment prodated at the outside of

t he handl? is converted into the axial, linearly
extdriitable FOPBREHRA ghephe tg) asgeriated Kamminal davices. For example
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The light guide fibre bundle of the optical system 6, which projects
beyond the proximal end of the catheter probe 1 and the lumen exit 37, is
_guided in the axial direction in a filexible tube 2. The tube 2 forms a
protection for the optical system in relation to external influences and in
addition the tube 2 is of an elastically resilient nature in its longitudinal
direction. At its front (distal) end the tube 2 has a coupling portion which
with the proximal lumen exit 37 forms a releasable fixing device 46, for
example a Luer lock. The rear (proximal) end 8 of the tube is also equipped
with a coupling element which can be releasably connected to a connecting



translucent cover 7. That prevents contam nation of

the optical system6 at the target |ocation. The

remai ni ng part of the optical system®6 is protected 20
fromcontam nati on by the enclosure forned by the

catheter probe 1. The optical gpstem 6 can be

di spl aced forwardly in the optical system passage 4

f orp@¥%anple, formisgns oeleasablet fiziig dycatom S.i Tee r2kasable ﬁxmg

f 11
| SReA L] 0 084 Py L0 B e i o o
gl guevideat eaaybnét gonndctidmeThe gbhnettirste pbiidie 10UBHigposed at the

f the opt ts beyond th
or GAPRINEESA of U 1SRk SHisecHOR BUBUE ot oy e 6.

sexit 37,whén tﬁé'd*@ﬁal 'e’i*\c:it Bletl?e%“té\ﬁe c)] fset.‘:drlr%&téd‘ t8 the lumen exit 37

flexible tube 2. orns a protection
t h@f’@bth%@m%lmfe&ﬁd B cpfeitrm ture isocenmaatad| toi tifd oemuasing portion

road Mosttd 218 <eRRchiReTiat Bin@Ro g TR, Edadea 1q the optial

|t$yfstesmt6(|d|tttealdng$mﬂimaied|rettt&)r2 thamseof. qbiaplpregtressing provides
| unen exit 37 for

PO ithaC g Bise e el i, é@éﬁl"%’lﬁt@r@x’érﬁfﬁés%d P@ainst 3hg Cover 7 at

10 Thehe edistl MrRKofahe %t‘i’ca?\ih sQfstér'FleiJrHQﬁ *rﬁa@ Spﬁ‘efﬁ@%ﬁ@ earantees

with a coupling el enent can be rel ea
cofif@bten whéncm@@talr@rmn Péofithe iobef :srlmm;gaway, the distal

oot e SRR SRR v Brd Bl thetfsiucent cover

consctaoho Juarasted setipfactoryl ebservapivovoticha tbag@tnﬁicatlon The
connegtion. The connect i ng. pﬁ é' on di_sposed
{ ESSTIRY PRRTTESRIS 0FgR SFtcbfed oy & S {uhec 25 Bratantges automatic

15t heor@mndcaispmheént%f Ehebphichheystept @Jmém@h@fd:ét%? end 20 of the

t ube is connected to the lunen exit 37 and

pr@i‘i’%l‘seth%ﬂtS Whephthe lﬁn@l i20 @bnihec psabe dst h@ught back into its
1
Cogﬂ%&jﬁt”g)d%‘itrérﬁ Olthe: Q)pt%:%ﬁstéy%kego SISSF;{) I-&%E:e sy%?i Against the

that a prestresding
6 ipresthesding dgortoad |Tmlat guuaramteesrtlﬂnethea:fptlc"élhat/stem 6 always bears

SO LB Sl s S 0 aore

20the di sthk prdimbl the oPtheallusisatsn |dpiRa) s%@m bundle can be

prestres that, even when the distal

S| uar ant ees
poF?”'BﬁFtQQr%f %(Eﬁé ohrthBecannesting BORien dRetaipat WHMiBAkoN device,
4 ofr hanmki aal eﬁi’e?rbéﬂb'y Slll@l’f‘ﬂﬁé{ﬁoﬁr?issc'éﬂ'l a%¥ g{ag: gﬁrpose the

transl ucent cover so as to guarantee satis
ob@@avlame@m pbriddre tlar (=13 Iaomreﬂponﬂhug adapioredevice 44, The

LT A R T T AT T Wt

25 sySteame@rtdriT@cde@tt@l adndbs8naftidme&ievice. The observation device

30

includes an ocular which can be connected to the observation optical
system bundle of the optical system 6 by way of the connecting portion 10
by means of a suitable adaptor device 45, for example a bayonet fixing.
The observation device can also be in the form of a camera/monitor
system.

As can be seen from Figure 4 the catheter probe 1 can have a
balloon 17 at a given spacing from the distal end 20 of the probe. To
expand the balloon 17, a liquid or gaseous dilation medium is fed to the



probe is bent. Wien the end 20 of the probe is brought
back into its straight position, the optical system6
i s pushed back against the prestressing force. That
guarantees that the optical system 6 always bears

with its distal end against theiGover 7, under a given
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25 such a design configuration that it can be used with various different

catheter probes which have a control element in the manner of the control
element 13.

A catheter probe 1 of the cross-sectional shape shown in Figure 3

can be for example of an outside diameter of 1.8 mm + 0.05 mm. The

30 inside diameter ef the optical system passage 5 can be for example 0.85 +

0.02. The diameter for the balloon passage 18 can be for example 0.22 +

0.02 mm. The inside diameter of the guide wire lumen 19 can be for

example 0.47 + 0.02 mm. The inside diameter of the working lumen 29



the distal end 20 of the probe, and issues outwardly
by way of an exit 15 opening 21 in the catheter wall
22. The exit opening can be predeternmined in the
proximty of the proximl end.of the probe. The
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Theebssliatelodcopp! ier whicht desegedestWets d;brldiﬁlénl E3ncHd eBRipped with
for X le 0.47 + 0.02 mm The inside dianeter of
théh@\gﬁagg@ 1/ jpeks gstalprofgiteeidhn al so be used as a
1 uSPl nguHWERMoF8 thEohdrile X BN b efydlofed 2yicBifrdiht catheter
. .i-nsi-de..di ameter.. of the control lumen 25 tan be for
15 ex Biphes forawse 4inocladangios®@ny spdcimeichanidahtithatripsy, in particular
di ' varyv.jin.relation to. . catheter probes .
r oPereRBPaRE MstPibicel vbocDbsy anila P < ReShaR =Ty gations.
5 optical systemand the ocular can be used in a
unitary manner for the different catheter probes.
Wth varying lengths in respect of the catheter probe
1, those | engths can be conpensated by neans of
di fferent tubes 2 of corresponding | engt hw se
di mensi ons so that, even for catheter probes of
differing lengths, it is possible to use a single
optical system6 with the 10 associ ated connecti ng
portion. The descri bed endoscope can be used for
exanpl e for coronary bl ood




vessel endoscopy, in which case the catheter probe |
can be equipped with the balloon 17 in its distal
probe region. Furthernore the handle 12 can be

enpl oyed with different catheter 15 probes for use in
chol angl oscopy and nechani cal |ighotripsy, in

particul ar percutaneous nechanical |ithotripsy and

ot hB#Stleorﬁ%l'@@ﬁeS] nterventions. [List of references] 1

catfet er OBES' liently elastically stretchable
£ oy Lﬁi@q é @‘&t t| cal system | unen

ﬁ'ée ﬁ VT BBt PRI system 7 cover

p OXI XI mal optical systemend 10
ect| 'CS ﬁ?gh”@%e%ef‘g 12 handl e 13 contr ol
é)(%l '8N ing wire) 14 rotary bearing

¢ el ea‘%l%!ﬂ 5’V$t>@|”hg device 16 slider 17 balloon 18
baI oon 9QYfEn 19 guide wire lumen 20 distal probe
end 21 mwximabamiernd2 catheter wall 23 flexible
sugbort prekimaloplical sysimmtendn of the probe which is
t o ¥k bewnneceng p2sticontrol | umen 26 shrink tube

11 guide wire _
12 handle _

13 control element (for exampie pulling wire)

14 rotary bearing

15 releasable fixing device

16  slider

17 balioon

18 balloon lumen

19 guide wire lumen

20  distal probe end

21 exit opening

22 catheter wall

23 flexible support tube

24 distal portion of the probe which is to be bent over
25 control lumen

26 shrink tube

27 adhesive

28  fixing location

29 working fumen

30 opening

31 pulling wire end

32 closure element

33 probe attachment portion
34  proximal lumen exit

35 proximal lumen exit

36 proximal lumen exit

37 proximal lumen exit

38 rotary portion

39 coupling element

40  coupling element

41 releasable fixing means
42 spring

43 longitudinal slot

44 adaptor device

45  adaptor device

46 releasable fixing device



27 adhesive 28 fixing location 29 working lunmen 30
opening 31 pulling wire end 32 closure element 33
probe attachment portion 34 proximal lunmen exit 35
proximal lunmen exit 36 proxinmal lunen exit 37
proxinmal lunmen exit 38 rotary pértion 39 coupling
nt 40 coupling elenment 41 rel easable fixing

ﬁE“”‘i spring 43 |ongitudinal slot 44 adaptor
device 45 adaptor device 46 rel easable fixing device
16 [Cainms] 1. An endoscope conprising a flexible
cat het el . pABb&ndesqang a:onmmmwl ayflexiblainemtbetar paobk ehaving a

BN 8 S 1 e g B oo, o

of optiea Eca;tslﬂeﬂmprovﬂnl@bm a'atedseaate apifcaheykichd HirBRMBLIfBE catheter
a co el ement which is

7 DEUR, o IRe R A OEI RO M R BusrBical nstrament and a control
pr ewntéity wHidie i€ dixelofo BROHINAI R 8RYhETpidRe BF ‘ﬂpeﬁhe proximity

and is EUIded novably in the axi al dlrectlon at

pr birreot e Berdingdeg ¢ntl ehsie phebepnidalguiged m\(aajy in the axial
Ect%r?laﬁ% ép?%@nd the proximal end of the

cat eter probe is guided novably in a flexible
t ube (2¢haracterised in that

- the optical system (6) which projects beyond the proximal end of
the catheter probe (1) is guided movably in a flexible tube (2),

- the tube (2) is elastically resilient in its longitudinal direction and is
fixedly connected at a fixing location (3) to the optical system (6), and

- the distal end of the optical system (6) is pressed by the tube (2)
against a transtucent cover (7) which closes the distal end (4) of the optical
system lumen (5).

2. An endoscope according to claim 1 characterised in that the fixing
location (3) is provided at the proximal end (8) of the tube (2).

3. An endoscope according to claim 1 characterised in that provided
at the proximal end (9) of the optical system (6) is a connecting portion
(10) which is connectable to an illumination device and/or to an ocular.

4. An endoscope according to one of claims 1 to 3 characterised in
that the fixing location (3) is provided at the connecting portion (10).

5. An endoscope according to one of claims 1 to 4 characterised i
that the flexible tube.(2) is arranged outside the handle (12).

6. An endoscope according to one of claims. 1 to 5 characterised in
that at its proximal end the catheter probe (1) is mounted rotatably to the



the tube (2) is elastically resilient inits

ongitudinal direction and is fixedly connected at a

fixing location (3) to the optical system (6), and the

di stal end of the optical system (6) is pressed by the

tube (2) against a translucent jgover (7) which closes

the distal end (4) of the optical system!lunen (5).

2 fﬂ@ﬂ@ﬁc(k%)cﬁp@ setesy dberying (2K through avhichethies edntrol element

n (3) is provided at the
pro g&aFJ[%é%bi%Mecptube (2). 3. An encloscope
according to clai m 1 characterised in that provided
at the ox'rral %9) of tdg_llgotlcal system (6) is a
connect i r§ L{0) R s cféﬁ'ﬁ’éc apharacgerdsed in that a
i |ﬂélléab@bllé?ﬁxﬁ'@/Ué@tcér@/ﬂrfo'i’cth%ncétﬁlété“ ?rcfoe () is provided on the

endoscope according to one of clains

chdPh@tyePeadag (h4)-t hat the fixing | ocatl on (3) is

provi ded at the connecting portion (10). 5. An

endoscope according to one of clains | to 4

char act &3. im?engnsiaﬂmﬁcadgdlrfg B:x't:lahrg 6 ﬁ&:le{n? 7icharacterised in that
arr.ang out.si_de e han endosco

acc ? fq(}ra ‘f&e@ﬁ'é]gogaﬁl%lrﬂ’?”ﬁ’él}\’o astuable Jatary ?QGP?'P‘I (38) which is
t hatoraroﬂatébsprc@ﬁn@ateceftdtﬁ@eaﬁ%ft&eb%béﬁgP)be (1) is

mounted rotatably to the 17 handle (12) in a rotary

bearing (14) through whi ch the control el enent (13)

i s di splqacga n P r

claimé6 9ghar act S?Fgg%%ccgﬂﬁg % 8.9%%@@ %I%éqf&% @aractensed in
dethekthd 6pntfrol eleheentai3dtie passextb ehfaligh thepfirvigcslican (15).

the rotary bearing (14). 8. An endoscope according to

~.cl-aim6 or claim7 characterised in that the rotary

bear i ng 1ltasarh efBbs@ ey agsdrdrR o b%aéﬁ’cleﬁﬁk'lofb 3B aracterised in
whi ch is non-rotat abl connected to the catheter

pr &B@t {he praximah esd ¥ Soeenicd @lemegt { 3 b ireral¢asably wennected to

I trol el t (13
b ey e e sl ot (30

endoscope according to one of claims 1 to 9

char act d_j that_t he xi mal _end.of fhe control

el enent 1t 25% ?ﬁ@?seqoggsaacgp{}drgg e%’?%G?F%’mé Lo d&c rhalr@;ter ised in
rmtmitethet cathetehprothe ({ 1 Bhs & ballédn G(ﬂGQ&@Oﬂﬁlcﬁcﬁ‘Hl%'t% medium
to ong)@r clains 1 tg)gi]lo characterised in

caffe P& el ivp a9t & BOBATED{ 1817 the qﬁﬁh@er@robe (1).

di I_atl on nedi um

12. An endoscope according to one of claims 1 to 11 characterised in
that a guide wire (11) can be guided through a guide wire lumen (19)
which extends from the distal end (20) of the probe to an exit opening (21)
in the catheter wall (22), the exit opening being behind the balloon (17).

13. An endoscope according to one of claims 1 to 12 characterised in
that the control element (13) is arranged in a flexible support tube (23)
which is arranged in a control lumen (25) of the catheter probe (1) and
terminates at a given spacing from the distal end (20) of the probe,
wherein the given spacing corresponds approximately to the Iéngth of a



can be fed by way of a balloon lumen (18) in the

cat heter probe (1). 12. An endoscope according to one
of clains | to 11 characterised in that a guide wire
(11) can be guided through a guide wire |unen (19)

whi ch extends fromthe distal eng (20) of the probe to

an cf’Xi eq%f)e_ni n&(Zl% in the catheter wall (22), the

exi ’5@:1; rHEN et hgoh &g mrobge viieh derto( he)bent3overnby the control
encdioseapg18g§cording to one of claims | to 12

characterised in that the control elenment (13) is

arranged in a flexible support tube (23) which is

(1) “ana 4R Pty e Pirehtd ple cr it thd 2 Pid@cerised in
enthg2@e abntrbbelenpdre, (1306 FRiel fodeldiva) <TRPSH fHE catheter probe
cortr %pondﬁ _aRprEm mately to the I_ength pf a 18

di 411; YR B0TIBK 1108\ (287 oriky #p sbesivei @7)i s to be bent

over by the control elenment (13). 14. An endoscope

according to one of clains | to 13 characterised in
t hat thé3d¥t eotlostapeeatcofdidly fosone xéalaimst héo didstidracterised in

en prpRe. (1) .,by a shrink tube ). .
or B shOSiicrE 16bs AT hirga Bt B BB oceliPR: (BN iy the axia
onelimaktiohaans the tremidiniclgaperic w&ﬁeléhpdd&@ftuﬁélqz% is supported
support tub%$‘23 is fixed at a fixing location (2

 n ALl vt Mestiet Ep She dntide ealt ehiaeorfrablmen (2.

the support tube (23) is supported novably with

respect to the inside wall of the control [unen (25).

16. An dfRddsceniosopseraticarding tonenabf clainsst to tid dhbracterised in

or DAL G, blaridn el REpravidhEat BEHIsPS b P support twbe
or (2B) bhé theproimityt thereof.. 17. An endoscope

according to one of clains 1 to 16 characterised in
that the surgical inplenment is renovable fromthe at

| east ong. Wordh F s i r . ‘
I nt egr ated int odtt%ﬁgbgér%ﬁgfogﬁbptreo%ﬁeé?i?%%ga %ﬁ@ Haracterised in

en H?%.Sbl!i@ié?ljiifﬁgleﬂ‘@eméﬁ oemeivabies friorothie? at least one working

PR 120781 L oot IR R Lo REBYS Hndds koe (o).

according to one of claims | to 18 characterised in

it Ejaéct Ihgﬁc %h[}?ertgforﬁ&gég %%g&%cijﬁéﬁ:glrp_nnet gfe clg?n%n 1ogo %9 characterised in
that the catheter probe (1) is in the form of a disposable component.

19. An endoscope according to one of claims 1 to 18 characterised in

that the catheter probe (1) is in the form of an injection moulding or
extrusion. o



