1 [Patent application] Endoscope with a flexible probe [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. An
endoscope of that kind is known from DE 100 45 036 CI. The known
endoscope has a multi-lujReteptappicaticel] as a handle provided at the

proximal end of the pré)il]:) oé%‘;gp%[’%?ﬁl §¥%§%E]§§FSBSS in at least one of the
probe lumens. There IS also a'working lumen for a surgical instrument. A

¢Besoliplemient for example in the form of a pulling wire or a pulling cable
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probe in the axial direction thereof. In that way a distal portion of the,
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interventions. US-A-4 762 120 discloses an endoscope having a handle
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fibre optics provided in the catheterfé)robe Is aligned with the ocular
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in order i achieye rejigple,decantamination, Hagreface  embodinapisAfy
the invention seek to provide an endoscope having a controllable and
fratiméemaitangameptdbwhishnir igatheter arrangement is fixed rotatably and

releasably to the handle. In the assembied condition the fibre optics provided
in the catheter probe is aligned with the ocuiar 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 handie. A
controt element for guiding the probe o the target location is not provided in
that endoscope.

In the case of endoscopes with multi-lumen 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 {o achieve reliabie decontamination.

Therefore, embodiments of the invention seek to provide an
endoscope having a controllable and fiexible multi-lumen probe, in which

simple



simple 2 maintenance can be achieved and in particular difficulties which
occur in decontamination can be eliminated. In accordance with a first
aspect of the present invention, thére is provided an endoscope
comprising a flexible catheter probe having a plurality of lumens, a handle
provided at the proximal end of the probe, an optical system provided in
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The embodiments provide that the proximal. endportion of the optica
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the form of fibre optics preferably includes the observation optical system
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The embodiments provide that the proximal end portion of the optical
system which projects beyond the proximal end of the catheter probe is
guided in a fiexible tube. The optical system which in particular can be in the
form of fibre optics preferably includes the observation optical system and the
illumination optical system. The fiexibie tube can be of an elastic nature in its
longitudinal direction and can comprise for example silicone rubber. The tube
is fixedly connected to the optical system at a fixing location which can be
removed from the proximal end of the catheter probe. Preferably the fixing
location at which the fube is fixed to the optical system can be disposed at the
proximal end of the optical system. The elasticity of the tube provides that a
prestressing can be applied to the optical system in the longitudinal direction
thereof so that the distal end of the optical system can be pressed against a
translucent cover provided at the distal end of the optical system lumen in the

catheter probe as a closure element. In that arrangement the



thereof so that the distal end of the optical system can be pressed against
a translucent cover provided at t;be distal end of the optical system lumen
in the catheter probe as a closur lement. In that arrangement the 2a
resiliently elastic tube can be stressed between its distal tube end which is
fixed releas, bk)(i téwe reqign of the proximal end. fté1e robe and the . .
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tical system, in particular the illumination and observation optical
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system. The ocular can be



connected to the viewing fibre bundle of the optical system by way of the
connecting portion. The fixing location at which the proximal end of the
tube is connected to the optical sfstem can be provided at the connecting
portion and is preferably in the form of a Luer lock connection. The optical
system can be removed from the optical system lumen of the catheter
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prestressing force. Preferably the catheter probe is mounted rotatably to
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the tube. Besides the prestressing effect on the optical system the tube also
affords protection for the optical system between the proximal end of the
catheter probe and the connecting portion.

By virtue of its elasticity the tube forms a length-compensating device
which acts with a given prestressing force like a spring on the light guide/fibre
bundie of the optical system. The distal end of the optical system is pressed
against the translucent cover at the distal end of the optical system lumen
and, when the distal portion of the probe is bent, the change in length can be
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 alighed with the
remaining portion of the probe, the optical system bundie is moved back into
the initial position again by displacement in the opflical 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



of the probe can be additionally controlled by rotation of the catheter
probe with respect to the handle. Ihe rotary bearing permits a 3600
rotation of the catheter probe with respect to the handle. Fixing of the
catheter probe to the rotary bearing can be effected by means of a
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and can comprise plastic material. Moreover an attachment portion of a
stipfp probe lumen exits can be connected to associated terminal devices
independently of the handie and outside the handle. The optical system which
is guided through the tube can be connected outside the handle o the
illumination system, for example an emergency iliumination device, and fo the
ocular which can preferably be fixed to the handle, as already described
hereinbefore. The observation optical system can also be connected in known
manner by way of the ocular to a camera/monitor system or a suitable
observation device.

In addition a flushing outlet at the proximai end of a fiushing 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 actuating elements
with which the respective surgical element is actuated. For that purpose the
respective surgical element can be guided removably in the associated

working iumen.



material, for example plastic material, at which the lumen exits for the
plurality of probe lumens and the guide exit which can be connected to
the rotary bearing on the handle for the control element can be provided
at the proximal end of the probe. The lumen exits and the guide exit can
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through which a guide wire can be passed from the distal end of the probe
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location in the body of the patient in particular with the portion of the
p%ﬁgrg which is removed from the optical system lumen is not contaminated
during the surgical intervention as the distal end of the optical system volume
can be protected in relation to the target location by the transiucent sealing
means at the distal end and the surrounding probe material protects the
optical system in terms of its lengthwise extent. As the catheter probe can
preferably be in the form of a disposable component a new probe which has
not yet been used is connected to the handle, as described above, for a fresh
use, in which case the opfical system can be 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 iiquid, 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 [umen
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



which has the balloon or with the portion of the probe which can be
flexurally deflected. The control elgment can be guided in a flexible
support tube in the catheter probe. The support tube terminates at a
spacing in front of the distal end of the catheter probe. That means that
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moved from the balloon catheter. The invention is described in further
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embodiment of the invention, Figure 2 shows an embodiment for rotatably
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particular mounted therein, so that an endoscope catheter with instrument
forms a disposable system which does not give rise to any deconfamination
problems. The modular optical system which can be introduced affords a
controllable and rotatable endoscopic instrument (visio instrument). In
addition a balloon catheter can be embodied in the form of a disposable
component with re-usable non-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 o the Figures in which:

Figure 1 is a diagrammatic view of an embodiment of the invention,

Figure 2 shows an embodiment for rotatably fixing the catheter
probe to the handie 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,



Figure 3 shows a section through a multi-lumen catheter probe which can

be used in the embodiment of Figure 1, 7 Figure 4 shows a part of a

probe which is in the form of a balloon catheter and which can be used in

the embodiment of Figure 1, Figure 5 shows an embodiment of a

bendable distal portion of a catheter probe which can be used in the

invention, and 5 Figure 6 shows a further embodiment of a bendable distal
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a catheterng_robe 1 to be releasably fixed thereto. The probe 1is’in the

form of a

(L IGmercprbe @ig @@ Bydiinent examplkesgaidblavalisted portion of a

workingdtarenrena puratitya werkinsdumens 2R fswgisakinstruments
and at Ieaa;_one o%tical g{/ste?‘u lumen 5 for an optical system 6. There can '
also be a BAAG5R RIMAAB for URAEoREOR BB RiGGriap s <fiskateportion of
optisatsystesn mpastantatsenbiesprddad fordheapticahsystem 6
comprising].hhe illugﬂn tion Fpt%cal system and the observation optical 15
S RO R oA S0 RS VBB RAE PRoB forl Nas a handie

system. Likewise sepa'rrgfee
flushin@addsoetiveteemovbt Rutthémosttabathetedprbbestdnabdes-abe 1 is in

, for € le in the form of a pulling wi I
o R TRl B Yl P Ao Ramge can have

1010045 KigE damieTixsdly Romalitiedftovaidisigl bnd @002 théoprebegirak instruments

fixed ip the (i hisreat %Sﬁ%ﬂ%ﬁ @%&X%{pﬁﬁ%gnﬁ?;ﬁ%%@ There can

probe and is guided movably thereat. The distal en ono

catifeter Brob 2! Qanpemen by trr ddatiorerfinseheligonsidatFimiseet). Separate
frors frigeres s ead 6itha GentiolrelemsniLs 5%(8@?9@&“‘&%99%5%6‘8%& system 6

tube 23 which is arrar_l%;ed in a 25 control lumen 25 of the catheter probe
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Furthermore the catheter probe 1 includes a control element 13, for
example in the form of a pulling wire or pulling cable, The elongate control
slement, as is known for example from DE 100 45 036 Ci, is fixedly
connected to a distal end 20 of the probe or is fixed in the proximity thereof
arnd extends in the axial direction along the probe and is guided movably
thereat. The 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 controi
element 13 extends through a support tube 23 which is arranged in a
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
a higher degree of flexibility than the portion of the catheter probe, in
which the support tube 23 extends. In the region of its distai end the
support tube 23 is fixed to the catheter probe 1, for exampie by means of

an adhesive, in a fixing location 28. The fixing location 28 extends only



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 higher 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 prob§ 1, for example by means of

an adhesive, in a fixing location 28. The fixing location 28 extends only 8
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embodiment of Figure 5 10 fixing is effected by means of an adhesive 27
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an opening_30 in the wall of the probe is pressed against the outside of
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of the probe which is bendable by means of the control element 3 can also
be of the design configuration as is known from DE 201 18 886 U or DE 199
28 272 Al.

The catheter probe 1 comprises a bendabie material, in particular
mucompatible plastic material. It is preferably in the form of a disposabie
component which after a surgical use is released from the handle 12 and
disposed of. In a further surgical intervention, a new catheater probe is fixed
to the handle 12, having been kept in readiness in a sterile condition as a
disposable component.

25 At the proximal end the catheter probe 1 has a probe atta.chment
portion 33 comprising a rigid strong material, That material can aisc 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
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disposable component. 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

associptieg felexanise feithakempozkiy lanteny 29 endithedumenexitid?k or with

is %ﬁ%‘ﬁ%jﬁ%f&ﬂ%‘%’ﬁ‘&"éovﬁméﬁg gggl%g;ﬁlo%stem lumen 5. The exits are

equipped in knowin manner wit pling elements, for example for a
bayonet fiXigy Catheéeiaerodewitts siomiaecmuplimparstamoiedingvay of the rigid

POf{ignga T NEsainelar ROk Lis-CORRELIPd RAN:aiaiably %y%@% Ofé%%ring 14 on

rigid tubular lumen exit 34 for the control element 13 o a rotary béaring

1458 BaRERahdle ToPi HEURR o thé ARARE BEIY (See Figure2}). In the
In thesihustsateshenkasiatant. At it frepiendthe B?é‘dll%ﬁatgaiﬁh%égff% rotary

bearing 14 which can be connected with a releasable fixing device 15 to

the TP St AP FAAERrOTPMREs SR B chiriRe paRlie AigBIgTARVICE 15 to the

releasablexixipg @e&ré]iﬂﬁéll@ @ﬂrkt)flt@fm@@% f@Eﬁ@@i?Q@b’%&%ﬁﬂ%@ﬁ*ﬁ‘éﬁeleasabte
lock or the 10 like, The releasable fixing device 15 provides a
r?oﬁgfgﬁtggﬁcceoﬁéegﬁgﬁj Belvedh %E%bf%frf R SO hakGIe Pk or the

anikibe ThtheteepsabielfiimthalevayeratanprawesRe atsfraieiaryble connection

oyl ich is_actuated for .example by hand, of the rotary bearin
B R e B T 5 ariF o D NI G RERSr proe 1.
distaltpettioe 24 ofahe mroveneiths15ftherdistey eat2roBtevaieibeis actuated for
possi ing in e it] ing,for example,of the .
pr%ﬁiﬁfﬁenﬁ%ﬁio&% g%%ar i??gesé]ﬁ %{ngl cﬁtﬁg{ér p?o%%afsgp g’rc]ed to the
théPropearachmend PpArifoRBEgbvides thatdistsipossitie érecdmiserobe, with
th%ﬁ'f'@"%"é@éP%ﬂgoﬂ@fcﬁh%r‘@tw&gepr&p%iHynﬁélﬁﬁlqrr}tr@gogé%%n%&Bﬁion. The
distal end 20 of the probe and the rotary ular'position of the optical System

6 ah8RiRe Brosxamk!arthiies¥@be attachment portion 33 or a marking on

the catheter probe 1 or on the probe attachment portion 33 provides that it
is possible to recognise the angular position of the catheter probe, in
rarticular the position of the distal end 20 of the probe and the rotary
segular position of the optical system 6 about the probe axis. In that case
trie catheter probe 1 can be rotated at an angle of 360° with respect to the
handle 12. The releasable fixing device 15 has a coupling element 40 which
is fixed to the rotary portion 38 and a coupling element 39 fixed to the
flumen exit 34. This can involve coupling elements 39, 40 of a bayonet
fixing 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
the fixing device 15 and the rotary bearing 14 is connected fixedly to a
slider 16 which is supported displaceably in the axial direction, by means of

a releasable fixing means 41, for example in the form of a clamping scraw.



t:mie catheter probe 1 can be rotated at an angle of 360 with respect to
the handle 12. The releasable fixing device 15 has a coupling element 40
‘which is fixed to the rotary portion 38 and a coupling element 39 fixed to
the lumen exit 34. This can involve coupling elements 39, 40 of a bayonet
25 fixing or Luer lock or another releasable connecting device. The
releasable fixing device 15 provided in thatashion has an axial bore

which extens siiesetheough @aeavhicvalsy Dasaes KRN AB&IMANY the housing

bearing 14. Th trol element 13 extends through that axially extending
ol e BRIl SAPAT b MG Henie LHAIG SIS § ugRestressing

30 ﬁmsﬁ)gngzdemcmﬁmmwmytb?@m@ Jfé&@ep@r@ﬁ@d GF?@HE(Qﬁhéé@ién towards
slider 16 which,i rted displaceably,in the axial direction, by means .
ofcﬁlﬁe easa I%[%txgl ggrﬁgta(ﬁsgl{hgp g%%gle?m %18 #8%”8?3%‘?5%"%’@ of the slider
5 screhe 1Wstie slider206 i gliidenobeatily indbetredal divectianith thespect to the
hoysing. of, aj prestressing force, for example of .
prestﬂ%siﬁgiﬁgli%%ig@%' t@&ﬁiﬁégsg?h%efogé e sf%?ﬁ?éeg against the
diré¥esihrenssares feiegropt (Histaljreiticof 42 hanthe 12litadtierforsimose rearward

; _ e 12l o
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displscea gl rRiemEesré Sieskify dvedl sriEeshah iR roke dirstide distal end
10 of heeanisk @V%WQWfﬁﬁm%é%ﬂwgﬁ%W?@fi?k%ehdisgaiacement

transmitted by way of the control element 13 to the distal énd 20 of the

prdb& MR HE diSEHERPTo Yt depRiisiers hentalerin RifiRFigehderoexample by

thertangib afftherdisptacementi sraxpmenin Astuationoline slider 16ea8Rs 41. ror
be effecte%f%rﬁgixam%le Irbéh mrﬁans of an actuating element connected to ,
the NP ReIRs D92 S B MBI BahEarYf 78 hsriping s Ersm naseactuating

in thiefoemtof iniactumtingeelensentptissibaweye patsadeossibladaipenifieactuating
ST ETL BRI ot s
thetamdtendingthie hbasimgabdfdirechandls, ssdstshoive in2Figuted fanibieg of the
Clai%ﬂ@e?%@“é’ve}?mt?naﬁaure 2 for the clamping screw which acts as a
releasable fixing means 41. The siot 43 can form abutments at its two ends
for limiting the movement of the slider 16 and the axial control movement

a0 the control element 13.

To produce the axial slider movement it is also possibie to provide a
crank drive with which a pivotal or rotary movement produced at the
outside of the handie is converted into the axial, linearly extending
movement of the slider. A handie with a crank drive of that kind is

25 described in DE 103 51 013 A1 (PCT/EPQ3/12897) and can be used in the
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.

30 As Figure 1 shows the catheter probe 1 is connected to the handle 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
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releasable fixing means 41. The slot 43 can form abutments at its two
ends for limiting the movement of the slider 16 and the axial control

‘movement 01 Lhe control element 13. To produce the axial slider

movement it is also possible to provide a crank drive with which a pivotal

or rotary movement produced at the outsigltf of the handle is convert_ed

into the axial, linearly extending movement of the slider. A handle with a

cramfk slrivebeé thah kiectis P Sroemesited a8 G QK SHBIIAI devices. For example

P A 7) and can.b ed in the_embodiment of Figure 1. In
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directly by way 11 of suitable connecting means to associated terminal
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device (no ShO\{Vh in greater detail) which provides a liquid or gaseous
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inc¥idés aerithetimatootznd ath ohsgrvetion optisal Syistam.can keaiso possible to

INSGRAH OS9G SYSIRDHIRE) Prens for the two lines of the illumination
optical system and the observation optical system. The respective distal
end of the optical system lumen 5 is hermetically closed off by a
translucent cover 7. That prevents contamination of the optical system 6 at
the target location. The remaining part of the optical system 6 is protected
‘roene contamination by the enclosure formed by the catheter probe 1. The
uplical system & can be displaced forwardly in the optical system passage 4
for example by means of an optical system slider 26 fitted on to the optical
system exit 11, as far as the transiucent cover 5 which can be in the form
of a glass plate or disc.

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 flexible 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 48, for
example a Luer lock. The rear (proximal) end 8 of the tube is also eguipped

with a coupling element which can be releasably connected to a connecting



of the catheter probe 1 through the lumen exit 37. It is also possible to 15

provide separate optical system lumens for the two lines of the illumination

optical system and the observation optical system. The respective distal

end of the optical system lumen 5 is hermetically closed off by a

translucent cover 7, That prevents contamlﬁtlon of the optical system 6

at the target location. The remaining part of the optical system 6 is
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optRiALS skerh e breddetiaghmserite edvarf 7the probe is brought back into its
straight position, the optical system 6 is pushed back against the

prestressing force. That guarantees that the optical system € always bears
with its distal end against the cover 7, under a given pressing force.

The proximal end of the illumination optical system bundle can be
connected by way of the connecting portion 10 to an illumination device,
for example an emergency illumination system. For that purpose the
attachment portion 10 has & corresponding adaptor device 44. The
proximal end of the observation optical system bundie of the optical system
6 can be connected to an observation device. The observation device
includes an ocular which can be connected to the observation optical
system bundie of the optical system 6 by way of the connecting portion 10
by means of a suitable adaptor device 45, for exampie 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



10 the distal end of the optical system lumen. That prestressing
guarantees that, even when the distal portion 24 of the probe is bent
away, the distal end 4 of the optical system is always pressed against the
translucent cover 7 so as to guarantee satisfactory observation of the
target location. The resilient prestressing fagce afforded by the tube 2

u%ralrlwte%s 1?Jé%/matic 105f f%[%v%rq dislfe)l cement of the optical system when
the discal en of e “probse SR tHé ehd BirbriRasFBeRlIoon 17 can
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device, for example an emergency illuminati
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proximal; sk efithespbseryation optical system bundle of the optical
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length of about 20 mm. The distance o

istal end 20 of the probe to the exit opening 21 can be for example 230
mm.

As the catheter probe 1 and the proximal probe attachment portion
3 with the associated lumen exits 34 to 37 can be produced in the form of
& disposable component, for example using injection moulding, only the
respective surgical instrument used still remains for the decontamination
treatment. In the case of an integrated or incorporated instrument the
decontamination treatment is alsc eliminated for same. The handle 12 is of
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 + .05 mm. The
inside diameter OF 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 Ilumen 29



the balloon 17 to the distal end of the probe can be about 25 mm to 35

mm, in particular 30 mm. A guide wire 11 can be guided through a guide

wire lumen 17 which is open at the distal end 20 of the probe. In that way

it is possible for the 10 distal region of the catheter probe 1 and in

particular the region of the distal portion 24, gf the probe, which is to be

bent over, and the balloon 17, to be introduced into the body of a patient

by MEUFS 6P thalspibe waed1as FrHlghine Wireammeem19atdrmiaatesple 0.6 + 0.02
behipiheralioand tiamutewed o chie dpialhaed 2L0URENOBE Al e 0,47
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percutaneous mechanical lithotripsy and other endoscopic interventions.
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mm. The inside diameter of the control lumen 25 can be for example 0.47
0.02 mm. The specified diameter dimensions can vary in relation to
catheter probes for different purposes of use. However the handle, the 5
optical system and the ocular can be used in a unitary manner for the
different catheter probes. With varying Ienqctjgs in respect of the catheter
probe 1, those lengths can be compensatetby means of different tubes 2
of carrsispbngingengipwise dimensions so that, even for catheter probes
of differlng Ietd_%tps it |SB:)OSS|bIe to use a single optical system 6 with the
10 ssoua e I eﬁa Por |on The d crlli@ﬁ/endoscope can be used

uen
for xamp rc 101 in which case the

catgeter p W %[){){ éh &he balloon 17 in its distal probe
region. Fu%sgpge%ﬁ%ﬁg can be employed with different catheter
15 grobesg Eiisedy Lhalangioscopy and mechanical lithotripsy, in
particular mgytaneous mechanical lithotripsy and other endoscopic

integventi rences] 1 catheter probe 2 resiliently
SEVentiongy i gt 8

elagfically stegichablefybs S fxing loggtion 4 distal optical system lumen
end; opttg‘(%ﬁgggﬂ{g I[ygp,g@ optical system 7 cover 8 proximal tube end
9 proximakppticalsystem end 10 connecting portion 11 guide wire 12
handie 13ganénel element (for example pulling wire)

13 control element (for example pulling wire)

14 rotary bearing

15 releasable fixing device

16 slider

17 balloon

18 baltloon lumen

19 guide wire lumen

20 distal probe end

21 exit opening

22 catheter wall

23 flaxible support tube

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

25 control lumen

26 shrink tube

27 adhesive

i fixing location
24 working lumen
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 siot

44 adaptor device

45 adaptor device

46 releasable fixing device



14 rotary bearing 15 releasable fixing device 16 slider 17 balloon 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 17 .. adhesive F
8 fixing location 2 working lumen 30 opening 31 pulling wire end 32
closure element 33 probe attachmengportion 34 proximal lumen exit 35
proximal lumen exit 36 proximal lumen exit 37 proximal lumen exit 38

[Clairpsfary portion 39 coupling element 40 coupling element 41 releasable
fixing means 42 spring 43 longitudinal slot

1. An endoscope comprising a flexible catheter probe having a plurality of
lumens, a handle provided at the proximal end of the probe, an optical system provided
in at least one opfical system lumen of the catheter probe, at least one working fumen
for a surgical instrument and a control element which is fixed to the distal end of the
probe or in the proximity thereof for bending the end of the probe and is guided
movably in the axial direction at the probe, wherein the optical system which projects
beyond the proximal end of the catheter probe is guided movably in a flexible tube, the
tube is elastically resilient in its longitudinal direction and is fixedly connected at a fixing
location to the optical system, and the distal end of the optical system is pressed by the
tube against a transiucent cover which closes the distal end of the optical system
lumen,

characterized in that at its proximal end the catheter probe is mounted
rotatably to the handle in a rotary bearing through which the control element is

displaceably guided.

2. An endoscope according fo claim 1 characterised in that the fixing location is

provided at the proximal end of the tube.

3. An endoscope according to claim 1 characterised in that provided at the
proximal end of the optical sysiem is a conneciing portion which is connectable to an

illumination device and/or to an ocular.

4. An endoscope according fo one of claims 1 to 3 characterised in that the

fixing location is provided at the connecting portion.

5. An endoscope according to one of claims 1 {o 4 characterised in that the

flexible tube is arranged outside the handle.



44 adaptor device 45 adaptor device 46 releasable fixing device 16
[Claims] 1. An endoscope comprising a flexible catheter probe having a
plurality of lumens, a handle provided at the proximal end of the probe, an
optical system provided in at least one optical system lumen of the
catheter probe, at least one working lumen for a surgical instrument and a
control element which is fixed to thejglistal end of the probe or in the
proximity thereof for bending the end of the probe and is guided movably
irBthefaxgaicfirsenanceidipebbse CleivereiahResistiicasysttatwhielpasable fixing
devicR'RiEge bayend Mesroxinmalerd ehthr ceilejesdinhg, is guided movably
in a flexible tube, the tube is elastically resilient in its Idngitudinal direction
and is fixedly connected at a fixing location to the optical system, and the

distal e BA AEERPIE RIBIED EAMRSSBAMNINDS MRPRUNREEN that the rotary

_ translucent cover which closes the distal end of the optical system lumen,
bearing {145 &&n2BHAMMIRSURHE FPEIBPEIRD M ICRIR P ISR FE Ih6aRRsSted to the

cathet&pigiatdy to the handle in a rotary bearing through which the control
element is displaceably guided. 2. An endoscope according to claim 1
characterised in that the fixing location is provided at the proximal end of
thee tubeerdiosn sy ascopdimrdording tif aainnd charactensedtiortbad in that the

Peride at the gr imal %q oF.the ocptical system is a connecting portion

contro enerﬁen 5 r;?ass rod e fixing. exgce.

which'is corinéctable toan illumination dévice and/or to an ocular. 4. An
endoscope according to one of claims 1 to 3 characterised in that the

endoscope according to 3 characte .
g et S o3 SRErs i (eaP RS RRE I ot the

proximairangedf Sigsrgaties algntral iy relcasrbhtesobgstadcr@irigidecraptrged to the

handiecharacterised in that a releasable fixing

10. An endoscope according to one of claims 1 to 9 characterised in that the
catheter probe has a balloon to which a dilation medium can be fed by way of a balloon

lumen in the catheter probe.

11. An endoscope according to one of claims 1 to 10 characterised in that a
guide wire can be guided through a guide wire lumen which extends from the distal end
of the probe to an exit opening in the catheter wall, the exit opening being behind the

balloon.

12. An endoscope according to one of claims 1 1o 11 characterised in that the
control element is arranged in a flexible support tube which is arranged in a control
lumen of the catheter probe and terminates at a given spacing from the distal end of the

probe, wherein the given spacing corresponds approximately to the length of a



device for the catheter probe is provided on the rotary bearing. 7. An
endoscope according to claim 5 or claim 6 characterised in that the rotary
bearing has a manually actuable rotary portion which is non-rotatably
connected to the catheter probe. 8. An endoscope according to one of
claims | to 7 characterised in that the control element is passed through
the fixing device. 9. An endoscope agcording to one of claims 1 to 8
characterised in that the proximal end of the control element is releasably
distal perfifareidho aralgemhislintetptbaheh anaredy tharcakdb stapent.
according to one of claims 1 to 9 characterised in that the catheter probe
has a balloon to which a dilation medium can be fed by way of a balloon

It RO RERRESCHRIBESL © RRREGRIBER hdeotdirg BasiIispeidmiat the

controllelerh@rgharmeserisethéndhadioetisietvdrestnstbe guisied iR GWEer by an
adh wire lumen which extends from the distal end of the probe to an exit

es'?%ening in the catheter wall, the exit opening being behind the balloon.
12. An endoscope according to one of claims 1 to 11 characterised in that

t ontrol element is arranged in a flexible support fube whichis | .
G O TR 1 Bath i Do GH A SRRl that the
supporyidrespdtiad foe fikimglistabbonl of the guabdjrediereianbaipvenmepaiciggortion

ot e SHGERONER PRI LS8 A0 PO GHF o

lumen.according to one of claims 1 to 12 characterised in that the control
element is fixed to the distal end of the catheter probe by a shrink tube or
b%aan adhesive. 14. An endoscope according to one of claims 1 to 13

HarbBtEMsEe 5R RRaR 85 rdingpisr B ofsaRBiRal dFiXiAcCiraGsRIiFethdn that the

fixing |8RIGHNRGHeNARE HiaHeMRIBINSHBHME SR YRRAISIHPEHS SHRRFE%hereof,
movably with respect to the inside wall of the control lumen. 15. An

endoscope according to one of claims 1 to 13 characterised in that the
16. An endoscope according to one of claims 1 to 15 characterised in that the

surgical implement is removable from the at least one working lumen or is incorporated

or integrated into the catheter probe.

17. An endoscope according to one of claims 1 to 16 characterised in that the

catheter probe is in the form of a disposable component.

18. An endoscope according to one of claims 1 to 17 characterised in that the

catheter probe is in the form of an injection moulding or extrusion.



fixing location is provided at the distal end of the support tube or in the
proximity thereof. 16. An endoscope according to one of claims 1 to 15
characterised in that the surgical implement is removable from the at least
one working lumen or is incorporated or integrated into the catheter
probe. 17. An endoscope according to one of claims 1 to 16 characterised
in that the catheter probe is in the form of a disposable component. 18.
An é E‘?ﬁfé according to one of claims 1 to 17 characterised in that the
catheter probe is in the form of an injection moulding or extrusion. 19

[Abstract] AR eRBESEERRLoRMNSTIG AIeRibilexiiftsibbhsherl havhy & having a
pluralimyegftl;ammﬂamnéilﬁé?d@éoym%@l@&iﬁ@d%%ﬂ@'p‘%&?iRféh%]rj’ﬁ?&ethe probe,
e

an optical system 6 provided in at least one optical system lumen o
cath%'?:ePBFggi iy%%)%\sgt &{é\’/\'faﬁgn'@l%é‘?@ﬁ!r 8@%);@%13%#5%@% atigen of the

a cardtbbeterpeabwhickisidaet dadheciriakend2&ofdhe EoReI Q5 I ment and
proximity thereof for hending the end of the probe and is guided movabl .
in tr?en%xiér@ir%?: rigﬁngtt me'%%oﬁeﬁm@nﬁlge%fﬁﬁ%ﬁ%%%%‘\X)Pf?cﬁ’mge or in the
projecextreigrithéreqir bzt raihgfthe eatheserpeobedbis grigded Buaded movabiy
flexiigletﬁéb%)\é\{ggc i ically.resilient in its longitudinal direction and )
exerts a prestresgﬁ%%%eggpﬁﬁfg:‘l g§gte%ﬁ iWﬁ]eeg%rﬁg%u%iﬁﬁ%Pepc%ﬁtem 6 which
therRGHRCES dReYEDA tthearerotisahmsidcefithhel asethefgicalrsystem is guided in a
lumgBx (FIIWELL) which is elastically resilient in its longitudinal direction and
exerts a prestressing on the optical system in the longitudinal direction
thereof in a direction towards the translucently closed optical system
lumen.

(Figure 1)



