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Field of the Invention

The present invention relates to medical devices, and more specifically to a

medical device for use in connection with endoscopes and/or endoscopic procedures.



usi ng an endoscope (often a rigid | aparoscope). In this type of procedure,
accessory devices are often inserted into a patient through trocars placed
through the body wall. Still |ess invasive treatnents include those that
are perfornmed through insertion of an endoscope through a natural body
orifice to a treatnment site. Exanples of this approach include, but are not
limted to, cystoscopy, hysteroscopy, esophagogastroduodenoscopy, and

col onoscopy. Bidkayowid t hese procedures enploy the use of a flexible
endoscope during the procedure. Flexible endoscopes often have a flexible,
steerabl e section near the distal end that can be controlled by the user by

utilizing controlNinhallyigvaiprétRHureste dmebé&m&h& HocRrIRES are
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such | arge dM@%eter/nultlple wor ki ng channel endoscopes can be that such
devi ces can be relatively expensive. Further, such large dianmeter/multiple
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esophagogastroduodenoscopy, and colonoscopy. Many of these procedures employ

the use of a flexible endoscope during the procedure. Flexible endoscopes often
have a flexible, steerable section near the distal end that can be controlled by the user

by utilizing controls at the proximal end.

Some flexible endoscopes are relatively small (Imm to 3mm in diameter),
and may have no integral accessory channel (also called biopsy channels or working
channels). Other flexible endoscopes, including gastroscopes and colonoscopes,
have integral working channels having a diameter of about 2.0 to 3.5mm for the
purpose of introducing and removing medical devices and other accessory devices to
perform diagnosis or therapy within the patient. As a result, the accessory devices
used by a physician can be limited in size by the diameter of the accessory channel
of the scope used. Additionally, the physician may be limited to a single accessory

device when using the standard endoscope having one working channel.

Certain specialized endoscopes are available, such as large working channel

endoscopes having a working channel of Smm in diameter, which can be used to



in the nane of Sauer; US patent 6,352,503, Matsui. One di sadvantage of known
systens is the potential for the distal end of a device used externally of
an endoscope to nove in a relatively uncontrolled manner, causing the
accessory to lack precision or the ability to be maintained within a
desired field of view of the imaging capability of the endoscope. WO

00/ 48506 published August 24, 2000 in the nane of Herrmann discloses a
def or mabl e endoscope with at | east one suppl enentary device. The unit
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WO 00/48506 published August 24, 2000 in the name of Herrmann discloses
a deformable endoscope with at least one supplementary device. The unit
comprising the endoscope and the supplementary device is said to have a non-round
cross-section. Such a non-circular endoscope may be disadvantageous from the
point of view of cost, complexity, or ease in cleaning/sterilization. For instance, a
standard endoscope with a smooth, substantially-circular cross section can be

relatively easy to sanitize and clean.

WO 00/48506 published August 24, 2000 in the name of Kortenbach,
discloses methods and devices for delivering a medical instrument over the exterior
of an endoscope to allow the use of instruments too large to fit through the lumena
of the endoscope. Kortenbach discloses a collar for use with an endoscope, resilient
straps, a flexible sheath having a reclosable seam, flexible polymer extrusions, and a
floppy tangential sheath defining a lumen having an irregular (collapsible) cross

section. Kortenbach also discloses a track with an inverted T configuration.



filed May 16, 2003 and showi ng an accessory 50 attached to a mating nenber
40, wth mating nenber 40 slidably engaging a rail 30, and with rail 30
attached to a flexible attachnent flange 25. Figure 2A is an isonetric
illustration of an accessory guide 50 and a nating nenber 40. Figure 2B is
an isonetric illustration of a rail 30, flange 25, and a thin walled tube or
sheath 27, with flange 25 attached to thin walled tube 27 and fl ange 25
extending generally radially fromthin walled tube 27. Figure 2Cis a

Cr oss- sect i ona$umminaw bf the IovensibeWi Ng accessory gui de 50 and fl ange 25
supported in sliding engagenent with rail 30, such that accessory gui de 50
is spaced radially fromthin wall tube or sheath 27. FIG3A is a front view
of an end cap 55 shawhBemBSYRER! the PAlskHt Givehtinl pASVidtd adissdrbdRPidhesite f ace 58
and a guide notch 63. Figure 3B is a cross section taken at line 3-3 of

Fi gure 3A showwhighicarche ysad with an egdascopb Thetissue regection devidesnetedes adissteew of t he
distal end of a guide system2Q.dn use wth,an, endoscope.100, and show ng
el of view i0vinRptl 8 Rl iE it B0 re R BB mal end of the
gui de syst em 2frokimally @D Hisatly eiativie td1thd disei epbefaiReeniBRopd Thlafwth&A- E show
cross section views of various, enbodinents of a rail 30 and a mating nenber
40. FIG 6 is gmbqdyaentsiBe pregsit NVERiQPrayides tisticsesaetionrdeyise hyingretissye t em 20
according to L | 1 : onnect
QUi de. syat em 25 T B Sheaie ahY FisONoRo BrinElh, AL AR R g el 0T |
30 di sposed wi fonimpvement relatetth tiRtopeingand fos stering titsuesampleendoscope 100 in a
retrofl exed curvature, showing rail 30 with a curvature radius R2 different
fromradius RL of endoscope 100, and also showing the rail 30 and flange 25
fol ding or "warping" out of the plane of curvature of the endoscope, and
such that rail 30 noves circunferentially relative to endoscope 100. FIG 8
is a side view of rail 30 associated with an end cap 55 to direct a non-



articul ating nedical instrunent 168 extending froman accessory 50 (in the
formof a guide tube 50) into field of view 110 at a convergence point 115
with an instrunment 68 extending froman integral channel 93 of endoscope
100. FIG 9 shows a side view of an enbodi nent of gui de system 20 wi t hout
end cap 55 being used with an articulating accessory 71 used to position
the distal end of accessory 71 into the field of view 110. FIG 10 is an

i sonetric view showi ng one technique that nmay be used to direct instrunent
168 from accessory 50 into field of view 110 with a snare 73 extending from
integral channel 93. FIG 11A - C are front views of end cap 55 placed at
different orientations on endoscope 100 in order to change the relative
position of acBeeiddesgribiovofitheDegwings to i ntegral channel 93 and | ens
107(and | ocation of convergence point 115). 6 FIG 12A and 12B are isonetric
views of one nethod of using guide system?20 with accessory 50 and

i nstrunent 68 fG. [ N DMBsskebtichSkey B84 Cgumeuy@tuﬁl JFINEHAON@ABL? $6/4R6,95100 from
its position within the patient. 13 shows a cross section view of a

proxi mal end offilehfeallé, HP3and am'mg noaceesprits SE effchadio.a rmticg membes 44in
| sometri ¢ vi ew,gf %hxgé &Eﬁ},er%dshé?ib f&%ggﬁg?%n%oaﬁﬂ With faftish_a#Qcp¥aapped  around

endoscope 100 i a I'cal "arran I's a Ccross section view
showi ng a proxﬂﬁﬂﬂeandhm&mﬂhdgsmbpe 100 with an arrangenent of a second
mat i ng nmenber 120 being used to disengage a first device 118 fromrail 30.
FIG 16 is a side view showing a short, relatively straight and relatively

rigid device ﬂ%@re%%pi%ﬁis%ﬂxeﬁi& iAReaddn d? aftlaOs ide36b A ANhting BRAdbeON Of
endoscope 100 curved (such as by retroflexing) To have a radlus R3. Figures

17, 17A, 18, 140. 20, 20A, and 21-38 illustrate various enbodi ments of the
present invention. Detailed Description of the Invention The present
invention is a guide systemto facilitate introduction of nedical

accessories i nFigurel2® ibagljsombtria ilhatrationt of alByil &) Ylange 25 andd thin walled pubzoent
nven n

' nvention is sheath 27, with flange 25 attached to thin walled tube 27 and flange 25 extending

generally radially from thin walled tube 27.

Figure 2C is a cross-sectional illustration showing accessory guide 50 and flange 25
supported in sliding engagement with rail 30, such that accessory guide 50 is spaced
radially from thin wall tube or sheath 27.

FIG 3A is a front view of an end cap 55 showing several features including a

gripping surface 58 and a guide notch 63.

Figure 3B is a cross section taken at line 3-3 of Figure 3A showing inclination angle
65.

FIG. 4A is an isometric view of the distal end of a guide system 20 in use with an

endoscope 100, and showing field of view 110.

Figure 4B is an isometric view of the proximal end of the guide system 20 in

combination with an endoscope 100.



illustrated and described for application in flexible endoscopy in a colon
of a human patient. However, the present invention is applicable for use in
ot her nmedical settings, including but not limted to, rigid endoscopy,

| apar oscopy, cystoscopy,

hyst er oscopy, esophagogast r oduodenoscopy, si gnoi doscopy, pr oct oscopy, or
enteroscopy in which the body | unens of humans or other manmals are
accessed. By way of reference, Figures 1-16 illustrate devices disclosed in
US Serial Nunber 10/440,957 filed May 16, 2003. 7 FIG 1 shows a cross
section of on i ent of a_ guide system 20, sho i n Serial Nunber
107 440, 957 1115 Ryp T cstis sPoep Vs Y BT EnbGRills ot frafS0 AT | Vot e
as generally ceapfghénigraotrack in the formof guide rail 30, a mating
menber 40, and an accessory 50. In the enbodi rent shown in Figure 1,
accessory 50 can be in the formof a flexible tubular guide for receiving
and guiding a kG i QAR I : em 20
can be used toﬂgggi I%rg%sgé&{d#ﬁ%a%ﬁ on 2@3@‘&@@%@3&%@ ?r%ﬁ)ék%ﬁglﬁ%%y of a
pati ent by pr othe diesept mvemtimsshowinglah déachmentaseaos to dbnewt ginde dybtem| 20rtgt h of

anot her nedical ,jnstr t uch as,an .endoscope . i.n a cont.rolled manner.
Rai | 30 may bePPuRpe () ibiouels sheath 80 W anvarig xeil 1 dishored Wi ene. out er
surface of thesyemgscope by a flexible web in the formof flange 25. Flange
25 can have a thickness t of between about 0.005 inch and about 0.030 inch,
and a height h of between about 0.020 inch and 1.0 inch. In one enbodi nent,
hei ght h can b i i as in
appl i cations rgﬁcgtgéggtfdg Vﬁg%dggcogg Qg%ﬁgaﬁ-g@ggégﬁa#%m%&%ggyggg%w(ﬂéﬁgﬁge 25
can be f or nedcurfatare tddinsiRA diffemtiefirora radivs Rlihofasd@cdhed R, ng alsb alsiwiog mat eri al .

One suitable paterjal from whi fl e.25 ¢ e formed is a thernoplastic
ol astomer . sucties! 3 eng 8RR A ofles oy R S5 mrd TR B 005 75
avai | abl e fromnﬁe&aﬁé,aﬁ@m thdtaait 30-k6¥es ciftumfetdfiigitrelBtiveto ¥hdbasops tiamdof f  of
accessory 50 fromthe outside surface of the endoscope. Height h can be

selected to be greater than or equal to about one half the outer dianeter

of the endosc ORRs. \Q"1§ Qsi#lg‘i‘e\ﬂ o&pﬁlt %ﬁs%ia@éﬂ%ﬂ{%ﬁé&{iicgp ﬁﬁ%rect\gr{olﬂp ut being

limted by theory, suc ei g may provi he advantage that upon
bendi ng/ f | exi ngtioflatingenelicbmnsoweert 068 exerclingtrdne agircedsonyfS0t(imsheé foam@€a 25 can

perm t"the rai || 30, |0GNE dfi & ARPY i T2hcAle T ERY 104 ob BSeliglly &1 i

68 extending from an integral channel 93 of endoscope 100.

FIG. 9 shows a side view of an embodiment of guide system 20 without end cap 55
being used with an articulating accessory 71 used to position the distal end of

accessory 71 into the field of view 110.

FIG. 10 is an isometric view showing one technique that may be used to direct
instrument 168 from accessory 50 into field of view 110 with a snare 73 extending

from integral channel 93.

FIG. 11A - C are front views of end cap 55 placed at different orientations on
endoscope 100 in order to change the relative position of accessory 50 with respect

to integral channel 93 and lens 107(and location of convergence point 115).



bendi ng of the endoscope, so that rail 30 does not signicantly increase the
bending stiffness of the endoscope 100. Mating nmenber 40 is operatively
coupled to rail 30 through interlocking contours. A first contour 140 of
mat i ng nenber 40 can have a substantially matching shape to a second
contour 132 of rail 30, so that mating nenber 40 slides along rail 30.
There is a nom nal clearance di stance between the mating surfaces of mating
menber 40 and rail 30, so that no binding or pinching occurs when sliding
one relative to the other. A nom nal clearance of 0.005" nmay be provided to
allow slidin f | I | - . b e drawer
lide 5 e SO HNIPIRTREReAR ol afolAhtuoorishs iR b Wit 12
flexi ble, | owcéesiory 5®and(inshinpe6d/io)rempteastissie Yoatwithoal remsviag ewdbscope

pol yet hyl ene, Teflon, or , polypr | ene to provide a | ow coefficient of
friction bet \A/éQHf‘iOH’é{SrPé’ﬁ‘B@E?‘%B”‘ﬁgépe“%I ide relative to one another. Because
the length (as neasured perpendicular to the plane of Figure 1) of guide
system 20 is nmuch | onger than the width (nmeasured parallel to a horizontal
line in the plEiGel3oshows gaross septiast viewof & proximal end oidnndle 40 attashed toonponent s
such as rail 30 sW?%H% menber 40, attachment flange 25, or accessory 50
may be made mf?ﬁ’ﬁﬂ)ex rusion process, but such a process is not required.
Additionally, rail 30 and flange 25 can be fornmed as a unitary piece, such
as by extrusion. Likew se natinp menber 40 and accessory 50 can be forned

as a unitary HOelds apisomsiricaiengt adistakend ofendoscope L0 with il 30 wrapped) n Fi gur e
1, flange 25 %@ndieﬂﬁs&%% 190 il hAcNBRhRase 24. Attachnment base 24 can
provi de rel easabl e %

attachnment of the fTange 25 to the outer surface of an
endoscope. For instance, attachnent base 24 can include an adhesive | ayer

0n 3 botLom S 20e T dosD kel v <LhAMES s fA e AL RBHE g SRl cndoscope.

Fl ange 25 may cure 0 “endo pe W't esive spra 5%%r t apes,

Vel cro- i ke atdrangeiment offiseedridahBing Mteben asEingaused foi diseAgagt afiest devitdr segnment s
of heat shrink tubing, or other suitable attachnent neans. Such attachnents
enabl e rai|l 308dtBealBPached to nunerous sizes of standard endoscope,
all ow ng guide system 20 to be conpatible with standard equi pnent al ready

owned by a user. Figures 2A-2C illustrate another enbodi nent of a guide
system 20. Fi gilSek6 is a side view showing a short, relatively straight and relatively rigid device

125 supported on and slid along rail 30 along a section of endoscope 100 curved

(such as by retroflexing) to have a radius R3.

Figures 17, 17A, 18, 19, 20, 20A, and 21-38 illustrate various embodiments of the

present invention.

Detailed Description of the Invention

The present invention is a guide system to facilitate introduction of medical
accessories into the body of a patient. By way of example, the present invention is
illustrated and described for application in flexible endoscopy in a colon of a human
patient. However, the present invention is applicable for use in other medical
settings, including but not limited to, rigid endoscopy, laparoscopy, cystoscopy,
hysteroscépy, esophagogastroduodenoscopy, sigmoidoscopy, proctoscopy, or
enteroscopy in which the body lumens of humans or other mammals are accessed.

By way of reference, Figures 1-16 illustrate devices disclosed in US Serial
Number 10/440,957 filed May 16, 2003.



2A is an isonetric view of the accessory 50 and mati ng nenber 40 of a guide
system 20. Figure 2B is an isonetric view of the rail 30 and attachnent
flange 25 associated with a thin wall tube 27. Figure 2C is cross-sectional
view of an assenbl ed gui de system 20, including accessory guide 50, mating
menber 40, rail 30, flange 25, and thin walled tube 27, which can be in the
formof a flexible sheath. In Figure 2B and Figure 2C, the attachnent fl ange
25 can be attached to, or be integrally formed with (such as by extrusion)
the thin wall tube 27. Thin wall tube 27 is flexible, and can be sized to
slide over an endo i S BmbRli ﬂaé{gd ISHAVAHS »

uni nterrupted | eng??mochmfcsr&éséa stog)ré?isal I yb%tgwgﬁg%ne aseasggtﬁtg&ibrﬁsert I on

| engt h (| engt in UR&erialNumten0/440,9 filad Mg 16/200p.akn Kigury 1oduidesysemd@8cope 100.

Al ternatively, the guide system can haye an overall len that.is greater
than 9. the | HURTTA & BRI GPmPHARE ATBUCE §F TooRo! PN Bt Wont . ¢ he
thin walled tylberd0, ahd1gh 4dca’es 585, In@ibniboBinieat $hodk if RiguRtAl @ccddsseB/Nt | nuous,
uninterrupted length of at |east about 50 centineters, nore particularly at

| east about 160 cambe iadkp form of a fpyible tahulariguide forjrecelying angd gpidigamedi®d cm such

as for work a i L: SE0: o1 I nner
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t he out er di anmtednctizh df hecessodioSrintethd By ofia ghatiand heprbOidingdi meas ackslide t he t hin
wal | tube 27, can ro%q?te rgl ?ti eftot%he tubis. 27, such as when endoscope 100
is retrof | exdfFeserhidapRg B of gpother mediral iaspiment sugh a5 an epdoseqpsm of ¢ he
tube 27 (and $9a cédtANeEmamerNRail 30 nap B3 NWibIY sipPoRECH r#:ébeﬂhﬁgtﬁﬂﬁ!ﬁﬁcom can
assist in the rail 30 being capable of nmoving circunterential |y relative
Lo endoscope 001 tinduieasiHiee effheendgeobe by levble web imihp fo offlang 2%l i gned

wi th the neutr ' ' f e T, ' Ll ed t ube
27and attachnen ng???ﬂ?\%}ng{aﬁgggﬁ%@mgssﬁr? t [ gﬁ?neﬁggﬁg%qg% Jﬁ?ﬁb%g '%lecﬁ’f rom a

fl exi bl e pl astahd a heightth afbetween abpit 920 mckbhad1.0ireh, Inose exbodithent, of which is

Tel car 1025-7 Teknor,- Apex, Pawt t,, R). Th |1, thickness of the thin
wal | ed tube 23‘3§H§" o bg bRIYSSR a@‘i”éﬁé@ E‘Shﬁ‘é‘%bé’ub‘g% ingh, §EEBPS I 't hough
connected to %Eﬁlﬁﬁhdmf}élatfehmeugéof cb@hbsc%&sﬁiwol&%sg@?s% Frange B ddhbé er ent

material, such as pol ypropyl ene, which nmay be used tor providi ng ease of
sliding. One formed ofa flexible material, such as a flexible plastic material. One suitable

material from which flange 25 can be formed is a thermoplastic elastomer, such as a
material designated commercially as Telcar 1025-75 ( available from Teknor-Apex,
Pawtucket, RI). Height h provides standoff of accessory 50 from the outside surface
of the endoscope. Height h can be selected to be greater than or equal to about one
half the outer diameter of the endoscope with which the guide system 20 is used.
Without being limited by theory, such a height h may provide the advantage that
upon bending/flexing of the endoscope 100, such a height h of the flange 25 can
permit the rail 30 to move into approximate alignment with the neutral axis of
bending of the endoscope, so that rail 30 does not signicantly increase the bending
stiffness of the endoscope 100.

Mating member 40 is operatively coupled to rail 30 through interlocking
contours. A first contour 140 of mating member 40 can have a substantially
matching shape to a second contour 132 of rail 30, so that mating member 40 slides
along rail 30. There is a nominal clearance distance between the mating surfaces of
mating member 40 and rail 30, so that no binding or pinching occurs when sliding
one relative to the other. A nominal clearance of 0.005” may be provided to allow

sliding of mating member 40 along rail 30 like a drawer in a drawer slide.



sui tabl e pol ypropylene is Pro-fax 7823 (Basell, WImngton, DE). A
coextrusion process may be used to forman integral extruded part from at

| east two different materials, such as with one enbodi nent of rail 30 and
attachnment flange 25. Likewise, simlar materials and processes nmay be used
to create accessory 50 attached to mating nenber 40, For enbodi nents
wherein accessory 50 is in the formof a flexible guide tube, accessory 50
can be made fromthernoplastic_ elastonmer, such as Tel car 1025-75 (avail abl e

from Teknor - Apex oforeghpetliedirail 39 snd maging membep A ean beanads frogk a fgwibles r om a

"slippery" | ow,§eiGion Qi [ ; ; T&5b oy lbene, or Pro-fax
7823 pol ypr op\f/yf"fé”#é&%*g%‘?%@éﬁﬁ“é%%?gﬁfmcﬁ P %?th y‘\?\?‘%’ ?%%%gt’on, DE). Mating
menber 40 and miypespyleny thfonidy adewfcoefiisienttdf friaigh betweernthk mreodens ghepcess, or

| t tively, .. e | oi ned h th itable .jaini
fechni que. -1 v BETIgtg ko anghoE Hedhise by RREh Gt i eBitasot s Por 1o
insertion of tdighe cBRIRASCORE ghidk Gystde20RtnhRA Tonig&rthidh !BE wikith frhédbreg the thin

wal | tube or sheath 27 and rail = 10 30 over the endoscope prior to insertion
into the pati enfrallel togderigortelding pethe planp of Figure 3) pfghe erogsrsegiianhyasionhe body,

mat i ng nenber L& i , i :ggsrgg;ar 40 and
t he agcessory é&p@@é&tfﬁgﬁ?ﬁ%@éﬁbﬁ%%ﬂgﬂ?%@ af‘gér?m’g‘%ehp@?“g?%g’ ol;lg‘r:1 oscope by

sl i di ng engageitenty twirhddervait an3trusion pioatss,cmc b apyocB is sotpeamired.oned in or
near a field o iew 110 (see, FI G _4A) to. performireatnent or diagnosis
(such as by acdaliciing e M GRLmEs 23 eaaniecias 6 UDIPE BeE St 88) I mt e
enbodi ment s sha¥isibm FikeWisE SmakindMebndRr £6and!d08esEy S® camdbelfBiiedQs a & es rail

30 to endoscope during a procedure, but does not substantially stiffen the

endoscope , anpiedesorjeined bhny suftetde attashmentsesthodr &n Higuieduflange2écitng or
di sassenbl i ng fﬁagﬁe}%%&hﬁ}?bﬁﬁ?%meﬁwﬁﬁE%*Iﬁé‘qgé%%fa% d Figures 2A-C

permt the rai assocl ate ccessory guide e ached to various
si zes of st andatlinenndbthe dprege, 25ab thevduny sanfiice of aysitestopd) Rop ildaanehpnpat i bl e

wi th standard endoscppes , already owned .by the user, and ayQi.di t he need
to purchase adfiee %%Bgeéémﬁ‘ﬁg%ﬁf"?i _SIX%BV?QP""_ GEPB I, ?c.e\é y|v[/]lgg}1 can be

di sposabl e so fifigt 28 tdnte aMaSedPd Sn erddEJoBE FIhIHR 25 imayGRd beGedufimyed from the
Endoscope and di scarded with other nedical waste. Disposability avoids the

requirements fendogppayithadhegive epraysutapes & elfrg-tikeaitachment materials, non-
adhesive silicone tape, with segments of heat shrink tubing, or other suitable

attachment means. Such attachments enable rail 30 to be attached to numerous sizes
of standard endoscope, allowing guide system 20 to be compatible with standard

equipment already owned by a user.

Figures 2A-2C illustrate another embodiment of a guide system 20. Figures
2A is an isometric view of the accessory 50 and mating member 40 of a guide
system 20. Figure 2B is an isometric view of the rail 30 and attachment flange 25
associated with a thin wall tube 27. Figure 2C is cross-sectional view of an
assembled guide system 20, including accessory guide 50, mating member 40, rail
30, flange 25, and thin walled tube 27, which can be in the form of a flexible sheath.

In Figure 2B and Figure 2C, the attachment flange 25 can be attached to, or
be integrally formed with (such as by extrusion) the thin wall tube 27. Thin wall
tube 27 is flexible, and can be sized to slide over an endoscope. The guide system
20 can have an continuous, uninterrupted length which is substantially the same as
the insertion length (length that is meant to go inside the patient) of an endoscope

100. Alternatively, the guide system can have an overall length that is greater than



and tinme consum ng considering the shape of rail 30 which may incorporate a
| ong narrow groove. Mating nenber 40 and accessory 50 may al so be

di sposabl e. In the enbodi nents shown, the guide system 20 couples rail 30
and the associated accessory 50 to the endoscope such that flexibility and
maneuverability of the endoscope is nmaintained. By way of exanple, but
without limtation, the guide systemcan be used with a col onoscope w t hout
appreci ably changing the stiffness of the col onoscope and w t hout

appreci ably chlaen‘gi;antjortlh@thofthaemimwslb@nhiiqngemkécsmentduhetlm whidalstibd n part to
the ability of _the rail t on, a curved di fferent from that of
the curved en&gstgf)ﬂé“gea?r?dar’tdﬁg ?ﬂlgﬁ cpy haye acgptinug P?Jmtegﬂ%te‘if?“ﬁthﬁ’(g?i tion that
is approxi matglkyatdhi WRAtiMEER, hbR parithlal af¥istateht 10ANEH, R84 &fll hbe endoscope.
Accordingly, the guide systemcan obviate the need to errpl oy a specialized
endoscope havipagicalary at ledst ahaut}60cems sychsasdor werk agsocipted with @ colopescepe t hat i s

ot herw se ”D%hﬁcﬁgmmﬁﬁnh as to provide preferential bending or to
accomodat e t he use o accessories along the side of the endoscope.

Referring to Fi gur @he hePdlameperl afehesthin will @e 2ZAcunibavizeditortrtsliglglyrgeedter 40  and
arail 30 either g‘h both of |ch is substantially the sane Ien%h as, or

|
| onger than thad theRgertipRets; & I‘ihevﬁﬁ‘fiesﬁq?%w dosgered 00.dizposed ip herthiBur at i on

all ows a user 4 thide 1, 'cé?c?ro@a@&n%l%ﬁ%ﬁbtﬁ@tu(yé‘@ﬂ saaxyaslvnﬁﬁem%é 1beger ted through
accessory 50) into a patient's body w thout relying upon axial stiffness of

accessory 50 (retrofiened enatlarwisg bertionewsedfSuch eelatws rotatronref therteb;eriﬂe(dnd for ough

accessory gui %g QS anWerng twng'lexle:?}%at tjoélgé etn%gscg% i in I%Obo%l | eved t hat

mat i ng nenber and acces vance il 30, even
t hough bot h arcapblestinving dwﬁmﬁredtﬁﬂﬁ teldtive pc&dfridoio@pé: oo and Itak&g cmlaear ance
between rail 30 and mating r 40 and the continu uni_nt errupt ed
nature of the PLOF‘QBRG‘&FE\?PHQH‘ ¥%h§“e‘§6‘thﬁ?é’elé &5 m”g"’gﬁ%{m permt the

insertion of a,3afbpd | exible accessory 50, a short accessory 50 that may not
inherently possess the rig |d|tg push it along the side of endoscope 100,
or the insertion dﬂleétnswgﬂedtn gwnéemmpntf@ngw shown @nFigere2Bx0d 3| ows f or

1 roduGt] 0N Gh oAk ron! L HLEWISILEE 1% Ao RUDRE] Gro dmpfOr

exanpl e, a comn C|a aval BF 0be stc
Moni t ori ng SysifevhichviaiTklakr 1025476 (Tdudadi- Apex, BswintkelRIy eEpoballthickness of

the thin walled tube 27 and attachment flange 25 may be about 0.0020”. Although

-

connected to attachment flange 25, rail 30 may be made from a different material,
such as polypropylene, which may be used for providing ease of sliding. One
suitable polypropylene is Pro-fax 7823 (Basell, Wilmington, DE). A coextrusion
process may be used to form an integral extruded part from at least two different
materials, such as with one embodiment of rail 30 and attachment flange 25.

Likewise, similar materials and processes may be used to create accessory
50 attached to mating member 40. For embodiments wherein accessory 50 is in the
form of a flexible guide tube, accessory 50 can be made from thermoplastic
elastomer, such as Telcar 1025-75 ( available from Teknor-Apex of Pawtucket, RI).
Mating member 40 can be made from a “slippery” low friction material, such as
Teflon, polyethylene, or Pro-fax 7823 polypropylene ( available from Basell Co. of
Wilmington, DE). Mating member 40 and accessory 50 may be formed through a
coextrusion process, or alternatively, may be joined together by any other suitable
joining technique.

In use, the rail 30 can be supported on the endoscope prior to insertion of the

endoscope into the patient (such as by sliding the thin wall tube or sheath 27 and rail
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MN has a relatively short (approx 25 mm, relatively rigid segnent. The pH
nonitoring systemis a wreless capsule which is attached to the wall of the
esophagus for approxi mately 48 hours, during which data is transnmtted to a
renmote (external to patient) receiver. The guide system can be used to
deploy the pH nonitoring capsule, such as by pushing the capsul e through
the accessory 50 to the location at which the capsule is to be attached, or
by attaching the capsule to the nating nenber 40 and pushing the capsul e by
advanci ng mat i30gveshberdod®pa poorgo inskitioh éngythe petient)h eOnsecodasopre. 100 is in

Alternatively, the rail. 30 can have a cross-section that .is.sized and
Shaped 1o per AAESERE WIER Heb0s, BRRMSRIR D soarmamaer o hanlih 30f B T 0,
whil e prevent Ilﬁwin§mnmey4@aadfm@mcéds&9rsg%&imenad@merdmﬁa_nrgmdlengai ehol e flange
25 provi des the advant age that a rel atlvela/ rigid device, (such as for

°§

exanpl e a genengdescgpediyrshifigrengagementiwidirgil 39,0 thatiesepssery s Ppatigngd ed by
sliding alon | . el i . ed or

ot herw se cur\%’éé@rﬁfzgdf ﬁe/l?(?bl?? ﬁeg?g 4?'2?%%?&2%3@%@%?& gﬁﬁs&s{)ﬁ%h&é bendi ng
of rail 30 fr dyadeadingg noddidahmstnenchd $cayph acessorhdl).a rel atively stiff device

or accessory, that uld,otherwi se be .difficult lide to t di stal end
of the endoscope.  dheEEbHMMAsBN Pk /EH At OB Bt: SRFgdPe 10
i | lustrates sclgpediafidbhyeios@pd tirki! ayPéBdeGind, Biﬁg%&%oﬂ-%sthﬁlaﬂw stiffgvanced on

rail 30 around a curved segenent of endoscope 100. In another enbodi nent,
accessory 50 chwengescapeleandderampyhlieaierthepyedederiavithent alteriagort hat of endoscope

100, and not f ' G . ry 50 coul d
be in the for rr&j {)afsrgeglbﬁge%%{sc{&g?ﬁg’&gg%z%mg%naﬁﬁgwégnuglgﬁlrgaltlja% 8 g{iﬁﬁffi égéé(at t ached
to the distal penfiitdie rhihendmbiciagedreodssory ghlde Suibeasiadhed sanarives sizdlbfsSi ve,
staples, or a clip., The gauze could, then be used to treat a bleeding site,
after which t%dgrgﬁﬂg’s &Ts’ﬁﬂwwg@‘dﬁﬁ}'ﬁt%s‘?Fopl?ﬁctoﬂ’@a%?iy’tbﬁ%‘iﬁ"fi ng mating
menber 40 backyaslopds RIrEady Bnkd by fhk @8S, nl@véidink tRGheed REpuBthadoaddivishgm 20
enabl es one to push a nenber that is relatively short ‘and/or has | ow axi al

stiffness. Thenefiperializpd eapitabauimentus RaildPxae berdisposshlesadhet aftsyiagiglei nto a
PNt 2 by BERGHSSa B AORULSE POl
Enbodi ment s ofwiske IYjspodsbikity aveids the rdyairementaforelearting, nhidheouldBe diffitulia
and time consuming considering the shape of rail 30 which may incorporate a long
narrow groove. Mating member 40 and accessory 50 may also be disposable.
In the embodiments shown, the guide system 20 couples rail 30 and the
associated accessory 50 to the endoscope such that flexibility and maneuverability of
the endoscope is maintained. By way of example, but without limitation, the guide
system can be used with a colonoscope without appreciably changing the stiffness
of the colonoscope and without appreciably changing the colonoscopes bending axis,
due at least in part to the ability of the rail 30 to take on a curved path different from
that of the curved endoscope, and the ability of rail 30 to take on a position that is
approximately aligned with the neutral axis of bending of the endoscope.
Accordingly, the guide system can obviate the need to employ a specialized
endoscope having a non-circular cross section, or a cross section that is otherwise
modified, such as to provide preferential bending or to accommeodate the use of
accessories along the side of the endoscope.
Referring to Figures 2A-2C, guide system 20 can have a mating member 40

and a rail 30 either or both of which is substantially the same length as, or longer

than the endoscope with which they are used. Such a configuration allows a user to
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|l ength that is greater than or substantially equal to the length of rail 30
and the insertion length of the endoscope provide an advantage over
endoscopi ¢ systens using a engagi ng nmenber that is not substantially the
sane length as a track. In such endoscopic systens, a nedical instrunent to
whi ch the engaging nenber is attached will generally require sufficient
axial rigidity to enable pushing of the nedical device along the endoscope.
Addi tional ly, such endoscopic systens can require a block or "stop" at a
di stal end of slifessfeessery 5P (andiany nsirpments insertrgdhyongh acrespane F0) istofot  advanced
off the end o d : ' . 1gui de system
20 having a %tlIeﬁgs %%Qé}hoh%&e%ﬂﬁdpgﬁ%ﬁxr%g{ﬂﬁmg%gg?dg%%;q?érrﬁ@%ﬂgst antially
equal to that stiffnesdef theainbtnBflend imdertdiethiongleaccessory Igaidg 50). oWithéng beingoscope do

not require sych bl ock featyre, and provide the advant age,. t accessory
50 can be  adUTHELE SR e b matne ey pLaeRRe T dride gD v ew o
g 3 >
t he endoscopepe gfincei ARAg kA IR v tholph®ethase Béinediud B 18d¢linfagtis B 4A and 4B
illustrate an end cap 55. Figure 3A1s an end view of the end cap 55, and
Figure 3B is alossdepsanse beteematail B0 and makiegimembes4f asdthe cominupwie 3-3 in Figure
g g
3A. End cap 55 . | Sy : | ternatively,
end cap 55 ca}iinl gegﬁp‘g%g%t?%{%%?{%‘ﬁgkﬁdggg& gaglgg'ssgp%&&%%&%sa%o% can be
configured topleir eedamsaioh\f aksfaflbdbleacdessotyn®), disladrodccanaty 60 tanmagnetoscope

100. By releasably attachable.it is neant that, en ap 55 can pe repeatedly
attached to, MGIW%BW&%S%@JWA‘VH%FB%E B?ﬁatﬁﬁf‘flﬁ%gﬁnﬁﬁé%f’g# g°dM% her the end
cap 55 or end%glggﬁzofmnq%%sse@&eﬁ@n be provided in various sizes to fit
onto the ends of various di angter endoscg(g;s. End cap 55 can receive the

distal end of 13 Buide sptem Ahalseallpwidbpintroguction ofashouigibdeyiced@8msy 50 in a

field of view_ 110 . | f : : Fi hows a
Cross-secti onSt(l)cgvpr{l&?ﬁuﬁcﬁ%ﬁ)@pl%ﬁ(gg@%%ﬁ&%ﬁvglgﬁ ‘é"ﬁ’ %ﬁgé{lﬁu%?l es27, flexible
attachnment f| BRQev@S braaddpH Mdnitdfing Sysesidlavailibl®fom Meltrphibe b1 Minnsapyhs

acconpl i shed by adhesive joining or _any other suitable joining nethod. A
di stal porti &N 8ps awistively phost(apprax &x rnadrelatielp Beidseameny ThePHot ch 63 so

that the mati Bgn;GREAGEedds &@i}e@%ﬁ %g% A Qg ihea il & dewalibf@ce of end cap 55

in a continuous, non-"Interrupte
esophagus for approximately 48 hours, during which data is transmitted to a remote

(external to patient) receiver. The guide system can be used to deploy the pH
monitoring capsule, such as by pushing the capsule through the accessory 50 to the
location at which the capsule is to be attached, or by attaching the capsule to the
mating member 40 and pushing the capsule by advancing mating member 40 along
the length of the endoscope. Alternatively, the rail 30 can have a cross-section that
is sized and shaped to permit the device to slide axially along the length of rail 30,
while preventing the device from disengaging from the rail.

Flexible flange 25 provides the advantage that a relatively rigid device, (such
as for example a generally straight, relatively rigid device) can be pushed by sliding
along rail 30, even as the flexible endoscope is retroflexed or otherwise curved. The
flexibility of the guide system 20 decouples bending of rail 30 from bending of the
endoscope, so that a relatively stiff device or accessory, that would otherwise be
difficult to slide to the distal end of the éndoscope, can be slid along the curved
endoscope. Figure 16 illustrates schematically a relatively rigid device 125 being
advanced on rail 30 around a curved segement of endoscope 100.

In another embodiment, accessory 50 can be a device having a length shorter

than that of endoscope 100, and not form a working channel. For example, the
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End Cap 55 can include a relatively rigid external body, and a relatively
soft internal insert 56 with a through bore 57. The insert can include a
gripping surface 58. Insert 56 and gripping surface 58 can be provided for
rel easably attaching end cap 55 to endoscope 100, such that end cap 55 is
pushed onto the distal end of endoscope 100 without the need for speci al
tools or assenbly techniques to attach or renove end cap 55 to the end of

t he endoscope. The insert and gripping surface 58 may be made froma sticky
or tacky mat ercessosuihcondd be injtheform of a hergstasiogauzspadraihe gaped prdecocnldhesi ve to

hol d end 5 | he distal. end of d 100 .
A ter nat i vel y oo atir B B el AR ST Rl Myl S ROSI SR i,

interference fstadples @t a clipy Thé futze Sdbild fabh Be ddell Cindie B blesdiagisiteydiftez ivhp@r m t s end
cap 55 to be re easabld)c/ﬂ0 attached to the distal end of an endoscope. The

remai nder of tthegayatiprdsouidhrs rullpd om thehady by pyllingwating wember 4Bdaskweed be made
froma biocompat L1588 th€ raiPHE AT uidd ¥ 59 ErabROLYER LA PliEmb@"

pol yvi nyl chrggtfoé@a?mc?ﬁé En(rjalcab S%EIgn)é e prog}ageg V\né:tt%l? snoot b‘%ounded
edges on its dhdtérmhtivelg shidrband/or hsdowarinbstiffhesso The ghide systquo2Q allwsof
endoscope 100. ,The en ap .55 includes . rface ature an its,external

Sur face adapt SVHGETGHaD e BStY fariethat I T8 fuk Sethe SalBele b ot r urrent
advanced ext er4oahh prodidenige &g seipdABORR 1ériEUriteddd tb Po suchGGRSROMYo HUi de t ube
50). The surface feature can be in the formof a slot, such as guide notch
63. Qui de not A8UG% can be shaped to receive the distal end of rail 30. The
distal end of rail ﬁﬁﬂaﬁﬂﬁ%ﬂqg} t g chaf ElL 44 and the
distal end of rai Fﬁgo(g carlll t ake orll&as%ptg‘?% glg{lgé mﬁlﬁegg%yﬂntgﬁe%ﬁ@)n%try (sl ope
or incline) oflengjuthdes geatehthdd or sibstattiily efqual o the kehgtbofiradf30raad theg menber 40

sliding on rai,l 30 can, follow a path determined by th eqnet ry of guide
ot ch €31 1 ieeRIge e ShEERE Rat R Beee et S dSPREITsG ¢ adi al |y
i nward from t higingaQKdBig redb@fthdt Rehot GibkERtiANgtedsaine 1dnpth MRiasfadk. BNRdcOf the
gui de notch. 14 In the enbodi mrent shown, guide notch 63 is inclined with

respect to thendesepric systemsy dmgAicHdpstrunent fowhishythe faRrgiRgImember is espect to t he
| ongi t udi nal L ; QQCﬁErQ' i i hed). The
angl e at whi cﬂﬁ%ﬁ}egféw@lg%gﬁﬁgs S Qﬁfggﬁﬁ%ﬁdﬁ%ﬁﬂggf%ﬁgﬁu h;flng?t;etf‘ﬂzér:ence nuner al
65 to direct avekeddevceSlongrthoerdossiope. oAdditiorally, sach enfihsospit eystamscanf end cap

55 maybe usef urlequtir% 18K og estglgm G el S c?tf a surface track so that an engaging

member is not advanced off the end of the track. In contrast, the embodiments of the
guide system 20 having a mating member 40 with a length greater than or
substantially equal to that of the rail 30 and the insertion length of the endoscope do
not require such a block feature, and provide the advantage that accessory 50 can be
advanced beyond the end of the endoscope into a field of view of the endoscope, and
then retracted.

Figures 3A and 3B and Figures 4A and 4B illustrate an end cap 55. Figure
3A is an end view of the end cap 55, and Figure 3B is a cross-sectional view taken
along section line 3-3 in Figure 3A. End cap 55 can be a component of a guide
system 20, or alternatively, end cap 55 can be a separate, stand alone accessory.

End cap 55 can be configured to be releasably attachable to the distal end of an
endoscope 100. By releasably attachable it is meant that end cap 55 can be
repeatedly attached to, and removed from, the endscope without damaging either the
end cap 55 or endoscope. End caps 55 can be provided in various sizes to fit onto

the ends of various diameter endoscopes. End cap 55 can receive the distal end of
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accessory 50 inserted using guide system 20 to an instrunent 68 inserted
through an integral channel 93 (FIG 6) of endoscope 100. Dependi ng on the
val ue of angle 65, |location of a convergence point 115 (Figure 8) may
change. In one enbodi nent, angle 65 may be at | east about 5 degrees, and
nore particularly at |east about 10 degrees. In one enbodi nent, the angle
65 can have a val ue between about 10 degrees and about 30 degrees. In an
alternative enbodiment to end cap 55, the flange 25 can be tapered, such as
by bei ng t aperati3(;aund eanlhelp contrelding gpide gecessorytHOtin e fitldad yeewhBli0dgkree FiGbei ng
reduced at th% qi t%l end the flange 25), so that rail 30 on flange 25 is
directed radiéngm}ﬁﬁﬁpﬁﬂ ‘at the distal end of the guide system?20 to

gui de the accessor yigafk 3B¢Hokls axtab-kactian of tha flinati dnyofitivBindlball fdxidldebeli st al end
of the endoscope 100. FIG 4A and 4B illustrate distal and proximl ends of

gui de syst em 20, flexibleattashmens flspgrod apbrail GO to mdgap X Throwactionamaytbsl end of
gui de system s d ; A0 Wi it S i t ubul ar
sheat h 27, mat%? %o\éﬁl}rlrﬂghrﬁreb? a4f(%%ﬂlre§1(?fnng%? and té%l(f'g%gglglerél e(sﬁdgle% glg%il ng t hrough
bore 57 of engoaip offie.rail 30 tdnexemt) eod beindd bysthewstch 6% srethatchgmbing s in t he

form of an external rki.ng chapnel 52. rkipn channel 52 can receive and
gui de a vari et 55 %"@?iagi’]ﬂ%ﬁ'ﬁ%ﬁ’fé S‘r"}l"%ﬁ]@f@o“fiﬂ?? RSO hat i ent to
a position di shefruféd pae di stal end of the endoscope within the patient. As
shown in FIG 4A, the leading (distal) end of mati ng nmenber 40 can have a

tapered or an i ncl Ené§aedeandnclydupriatively sigidsytesal bedvatndea ity eothl ong
endoscope 100 .} nsi | ' gl i r i 0 and
mat i ng nerrberlht%hggsne%ge&a‘%lggﬁ%%gygg%vsgi gﬂ %il%ﬁic%gﬁ? lluggi%gﬁ@s}n% ﬂ%%a‘r:riti ng
menber 40 sl i d@s Insert 56 and gr3tpingsucfacea® ban Heqpeatideddort raleasablyarthchirg dadl ow an

outer surface 144_of rail 3 A oth cqyering or_ a.tagpered nose on the
| eadi ng edge cﬂapg%toe?ggﬁcwq\agjocﬂﬁhzlgge‘é%f’%éscfus dénm4t§e§ﬁ3\[l\gndo e enbodi nent
of a proxi mal R@sscobN0witidhttBe 836aLBNEpeSal tod1 16 ddétribly tetiRiduld & aktddiidrar sheat h
27, attachment flanxsgye‘l rail 30, and a hollow 15 hanlgl?qe 60. Handl e 60

25
i ncl udes a t hriemgYe W sbio theend afithaendpscapsd JRe dpeerisnd grippiag surfase S®ndos cope
can pass thro % B2 Brofila stl?.lﬁ? gi ﬁcl@gnﬁgr)/al BRhGE SHESHGE ﬁgoppéne?or%gyt

include adhesive to hold end cap 55 in place on the distal end of the endoscope 100
Alternatively, end cap 55 can be held in place using a snap ﬁt, an intérferenee fit, or
any other suitable attachment means which permits end cap 55 to be releasably
attached to the distal end of an endoscope. The remainder of the body of end cap 55
including the external body may be made from a biocompatible plastic, such as
nylon 6/6, polycarbonate, or polyvinyl chloride (PVC).

End cap 55 can be provided with smooth rounded edges on its external
surface, and connects to a distal portion of endoscope 100. The end cap 55 includes
a surface feature on its external surface adapted to guide a medical instrument, such
as a medical instrument advanced externally along the endoscope (such as in an
accessory guide tube 50). The surface feature can be in the form of a slot, such as
guide notch 63. Guide notch 63 can be shaped to receive the distal end of rail 30.
The distal end of rail 30 can extend into guide notch 63 (Figure 4A), and the distal
end of rail 30 can take on a path determined by the geometry (slope or incline) of
guide notch 63, so that the distal end of mating member 40 sliding on rail 30 can
follow a path determined by the geometry of guide notch 63. In the embodiment
shown, the guide notch 63 is inclined radially inward from the proximal end of the

guide notch to the distal end of the guide notch.
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tacky material, such as neoprene or silicone, and may include a slot 36
formed in handle 60 for receiving the proxinmal end of rail 30. A funnel
feature 37 at the proximl end of slot 36 can be enployed to facilitate
insertion of mating nmenber 40 into rail 30 . Handle 60 may be designed to
slide over the distal end of an endoscope 100, and can have an internal

coni cal shaped surface to fit against a proximal portion of endoscope 100,
near an introductory port 105 integral to endoscope 100, as shown in Figure
4B. Introductory pd}/ltthelwodim@ﬁd@\mswdqwch etisinalined with wapect tadhe urrent s,

per mant 1y 11 580t BrHEERe o Xal itk SiRHESe o o ol ot o8 ool 27,

or al ternati vehdoscopalo Wkich erd e@%bk yttqcbadr)euhet@gtefwwhhh@umhbtch gbe/ sheath 27.
Figure 13 shows a cross section of the junction of the thin_walled tube 27,

rail 30, and atcéla%ﬁﬁmca@éwg%fewscwnteﬁé6F.aqmreet?eeesswéoemﬁ@létofon of the
tube 27, rai bﬁ%ﬁ?}mafmmfféémwamag s@mlb%uéé}ulqaambﬁe@&c\{éﬁglaﬁeuof such by use

of adhesi ve. subassenbly conprising the handl e 60 n wal | ed tube 27,
rail 30, flangeces®ry HridserteddsingpguiBssystem 2ctodn sptmpit6§ insetedahrouglesreasabl y

ol aacably endigiechueEnEIGe offbarch b Bhedihet BF e trilisot 100

and handl e 60ldbaﬂorr@ae:aﬁa&ﬂgeﬁcep@agﬂstm@ure@)dﬁyem@e 1G®natmbodimenti mal portion
of the endoscope 100, as shown in Figure 13. In ure 13, handle 60 can

have an i nwar @nge pauen be atdpast ahout § degiess. at“ﬁé‘tor‘*ePﬂjﬁ lyzghleags abQui @l y f aci ng
coni cal surf ageegn, SRARSEARBITR Ehle EASRIIMILENSLS AldRy non- i 11 ng

enbodi nents o ross section rail 30 and mati ng nmenber 40 that
al l ow sliding degrgagtadrelniutao degxeds. 30 and mating menber 40. It will be

understood that rajl 3 nati nber, 40 t ake. on .vari ous shapes and

confi gurati ons, h'ha"tagtﬁ ' %O%ﬁﬁﬁéorenﬁ!ﬁa? ﬁ@ﬁ %a@ﬁ%% pﬁé%shape of

rail 30 to al Is@cw ﬁ'by‘ﬂblﬂgt@%reﬂﬁidlﬂg’ 1ﬂWﬂb@r(eéQvﬂ{ﬂ9ﬂaﬁg%lﬂelgﬁﬁab£§g viewed in

cross section, rail 30 can have _op p05|sg whi ch nai ntain engagenent
fo

of mating menbeducentfiedistplend obthe Tapge tftaé@élﬁqéan flangneyindiresddy of rail
dosi rod, ar mo S RS I o g PInE Byl BRI 2000 gRERE sedkhy eﬁ"cZ' Such s
by 16 materi albodxmladieamctradlaﬂmmamdiy atthe distat éraitof niwtemdgscomii@ér 40 can be
caused to FIG. 4A and 4B illustrate distal and proximal ends of guide system 20
attached to endoscope 100. FIG. 4A shows a distal end of guide system 20 with end
cap 55, attachment flange 25, thin wall tubular sheath 27, mating member 40, rail 30,
and endoscope 100 (extending through bore 57 of end cap 55). In the embodiment
shown, accessory 50 is in the form of an external working channel 52. Working
channel 52 can receive and guide a variety of medical instruments from a point
outside the patient to a position distal of the distal end of the endoscope within the
patient.

As shown in FIG. 4A, the leading (distal) end of mating member 40 can
have a tapered or an inclined edge 41 shaped to allow atraumatic passage along
endoscope 100 inside a patient’s body. The interface between rail 30 and mating
member 40 can be located to avoid pinching tissue as the mating member 40 slides
in rail 30, such as by locating the interface below an outer surface 144 of rail 30. A
smooth covering or a tapered nose on the leading edge of accessory 50 can be
employed.

FIG. 4B shows one embodiment of a proximal portion of guide system 20,

including flexible tubular sheath 27, attachment flange 25, rail 30, and a hollow
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di sengage fromrail 30 (e.g. by "unzipping” fromrail 30), such as if mating
menber 40 is urged radially outwardly fromrail cavity 33. In an alternate
enbodi mrent, not shown, a wire may be enployed as a rail 30 to provide a
pat h al ong endoscope 100. Such a wire path may be attached at a distal and
proxi mal end of endoscope 100, and provide a |lowprofile guide for
accessory 50 to follow al ong endoscope 100. The enbodi nent shown in FIG 5D
i ncor porates accessory 50 (in the formof a circular working channel)

wi t hi n mat i nghareitdsy. Hendld60 ﬁcﬁﬂ&(ﬂihfmgi bare fir tece@irginentidreopeaadoget of
accessories within a lunmen of mating nmenpber 40 that slides inside rail 30.

For exanpl e, Hgiendesgonegggn ﬁ%ﬁ?éhraugmg@laﬁ% Hendle ¢ may bg sonstrycrded ageft cross

section that 'ta!&fqeﬁnhﬂﬁglssd%tabné@énegr Hﬁé@ﬂ@ranéﬂlabﬁ}éldag adfbt 9&'?&&&91“ our of a
triangul ar shape; and a medical device can slide wthin a lunmen 42 |ocated
wi t hin mati njandbndfefor reQeivingithe preimakendaf radrdfo di fmaml fm;re Beatghé t abl e for
atraumati c passa nber. 4 ral and whe si ng
standard si zepmﬁﬂ’gazﬂ%f’ﬁ%t 3&%‘%@%@8}@9‘%%&8% ?)ms‘?rH‘)%/%ftm W& eg odi ment ,
mating member ifOra61290 . bﬁaxﬁilezctﬁnmsk &bigherto kel dver thélistal Bnd Fiah efidbébdpy 33, and

not extend above rail In yet another enbodiment, as an alternative to
(or variati onli)(h)an@ﬁ@f@&wws&maéﬁmwlﬁlﬁpww@rﬁ%ﬁfs&taa@n%mr%e?é@%pp 50, a
guide wire or i I coul d be
di sposed in ral cav 3@%‘3{3%5 &gpg#égsge tltﬁlént &gcggg (ﬁ)eggghg%ﬁe gui de

wire or gui déin Figire 4Bodﬂxtcbdluamy ;wrmllloamﬁtmibsc&pzm reca@Vegtnedécal insthumeentsi ze of
rail cavity 33 and r rnms 3 such that .t uide wire or qujde tube can
slide in rail St gf?él ingffnpeat ggo%i"?’@ iged E@a% ‘ﬂ?ﬁ%\lﬁl’ag&ﬁ @?"Hgyf rom rail
cavity 33 by Hakd todhé'BroRihal Bldf thin ivlall YRekibRit6iSe/hBatRDY Qi’r@ﬁ&rﬁatﬁl@@oéﬂn@nt of
attachnment flange 25 to those shown in FIG 1 and FIG 2 for connecting

rail 30 to ensiersdpeioind to thedhinatal t@w/sheath 2unds endoscope 100 and rail 30.
Rail 30 can be joined to an inner surface of sheath 80. Such an enbodi nent
al | ows passage of mating nenber 40 and accessory 50 within sheath 80,

providing for atraEigateilé spawsagessadectimy df e joncsisn of the thifd weled thbe@7, 7 shows a

S 0e e o, EaLl 30 BRI SIS IRT RS A i 2l SRR ©
rail 30, and flange 25 to handle 60 can be permanent, such by use of adhesive. The
subassembly comprising the handle 60, thin walled tube 27, rail 30, flange 25, and
end cap 55 can be disposable, and can releasably engage the endoscope at one or
more locations. For instance, end cap 55 can releasably engage the endoscope 100 at
a distal end of the endoscope 100, and handle 60 can releasably engage the
endoscope 100 at a proximal portion of the endoscope 100, as shown in Figure 13.

In Figure 13, handle 60 can have an inwardly facing conical surface that engages an

outwardly facing conical surface on endoscope 100.

FIG. 5A-5D show illustrative, non-limiting embodiments of cross sectional
shapes of rail 30 and mating member 40 that allow sliding engagement of rail 30 and
mating member 40. It will be understood that rail 30 and mating member 40 may
take on various shapes and configurations, such that mating member 40 interlocks
with the shape of rail 30 to allow sliding of mating member 40 along rail 30. As
viewed in cross section, rail 30 can have opposing arms 31 which maintain
engagement of mating member 40 with rail 30. Arms 31, together with the body of
rail 30, can define a rail cavity 33 in which the mating member 40 can slide. If

desired, arms 31 can be provided with a desired level of resilience, such as by
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able to take on different curvatures, including different curved paths in
different planes. The guide system 20 provides support of the rail wth
respect to the endoscope 100 in a nanner that decouples bending of rail 30
and flange 25 from bendi ng of endoscope 100. Accordingly, guide system 20
does not prevent flexing of the endoscope 100. Comrercially avail able

fl exi bl e endoscopes 100 have the ability to retroflex (bend back to | ook
upon itself) at its distal end. FIG 7 illustrates this retroflex ability,
and how rail #ftenial ¢hoiretoadimmmsipning gt BBtingmalnbe 40can bkeaueml ta  pat h and
radi us of curvature fhat . ifferent frgmthe. path and.sadi us of curvature
o the_endosdapiEeirdrn by e bRLEnrds” Hatn 10 S0k Seeho ettt bt o sone
pl aces (al ong4oiN@gddandibily altwhiag, P& escapRy 390In Hlfeinele ehibdfimea)dotl N SOME
pl aces | ess than, the corresponding radius of curvature of the endoscope

100. Wt hout BeaWiyaMmirgimaydersmplayeday araili30 t groyise p detbdlanggndaspepeflDlxi bi l ity

of the 71 ange g5, 20tle bAh s the ARLILA ot e A Bi2xinds? oSk dubideortOlopOqele” OF m oLt

of the plane of curvature e endoscope on a pa reduces
t he el astic stpravide atlbwtprofiis igdide fdrerwssey Setofolisesibng endbdvepé 1Gnge 25 and

rail 30. In particylar, the flexib) I e 25 can perm he rail 30 to
move into general 1 T °TR .rBi‘?tﬁlécE"é“ ’&FﬁlénﬁgﬁF°Wfastlaﬁg_ssﬁ@'u{%® &‘&f‘?‘? ¥t bendi ng
of the endoscqRfcularGRingicR&Hn¥l) withf thatidg mhted 40 Ghis dmtRdiniddt @RIP" ¢l ock
position relative to the endosCope that requires the rail 30 to be subject

to tension or esabhpthe passage of penssdoaipivithjn afluméncof matidg srwmber 40tbatsbiddsd be t he
case if the rail, 30 ixed a in circu renti al sition with
respect to-thg“&?&?éw@é@ﬁfgﬁég?ﬂPhéegﬁgé%ﬁ&ﬁ%%guﬁﬁﬂiggﬁggﬁﬁgﬁ%ﬁ permts

the operator s sictief thetinieflocks Withsfigtng niddther #MBavilgaheutek Coddrofs a user to
use a normal technjique to maneuyver the endoscoﬁ,e 100 t he | unmen. By

! th h tl
way of exanpl &12nghlaT $heps 30 2 mericy! devigs cansligs wit @&rlyr,nerbﬁ?;%ﬁ%gd WHRE der
bendi ng of enqESRERRMbEAONM THis §RERUEE embOdiREAThADbeAutaAd Ror htaulBae bendi ng,

there is a neutral axis (generally in the center of the beamfor symetric

beam cross s@etsegarf)mating memberdbhalong rail 30.cand When pessing stendapd €igsi on, t he

opposite surface bein%uﬁnidgggé(a A rail supported on an endoscope in such
§'Sh ]

afthcssorles . . .
a manner that e ral ec 0O tensile stress or conpressive stresses

upon bendi ng of t hé yiaosisembodisnehtyprtdeg mbebeidgawbe sredand sipped ditbecause
of the rail's resistance to tension ession. The illustration in

d/ or .. conpr
FIG 7 shows mothinralcawtyyi3eang qot g aﬁ)qu: ?Hg}@ %Eyeé appther embodiment, as an

alternative to (or variation in) the combination of mating member 40 and accessory-
50, a guide wire or guide tube having a generally circular cross-section could be
disposed in rail cavity 33 for sliding engagement with rail 30. The guide wire or
guide tube could have a diameter sized, relative to the size of rail cavity 33 and rail
arms 31, such that the guide wire or guide tube can slide in rail cavity 33, while

being maintained from disengaging from rail cavity 33 by rail arms 31.

FIG. 6 illustrates an alternate embodiment of attachment flange 25 to those
shown in FIG. 1 and FIG. 2 for connecting rail 30 to endoscope 100. A sheath 80
surrounds endoscope 100 and rail 30. Rail 30 can be joined to an inner surface of
sheath 80. Such an embodiment allows passage of mating member 40 and
accessory 50 within sheath 80, providing for atraumatic passage along the tissue

surface.

FIG. 7 shows a side view of rail 30 attached to endoscope 100 with one

embodiment of attachment flange 25, showing how endoscope 100 and rail 30 are
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mnimze the affect of rail 30 on endoscope 100 bendi ng. The hei ght of
attachnment flange 25 effectively tethers rail 30 to endoscope 100, but
allows rail 30 to find a 18 path of different curvature and/ or nove
circunferentially with respect to the endoscope. In conpression, attachnent
flange 25 permts rail 30 pleat or otherwi se deform (such as in a wavy
fashion), mnimzing the effect on endoscope 100 bending. In enbodi nents
including a flexible thin wall tube/sheath 27, the decoupling of bendi ng of

the rail frongkletsak@owdiffeftat NHASEHRRIVERTE differbiticlived pathyindiERehtdue to the
ability to accommodate circunferential novenent of the tube or sheath 27

with respect pbnesheThagnidecypen 20pmvidesiserpesiof theaal wishresprst todpe 55 may be used
tohold a di Spals@d 180 i AnbdPinal RcSHITLARS, J% 30 EhPhAZE DS s@GCesSOrY S0

or instrument I'nto system provi des a
conver gence péentingldfendastop 100dAcedrdingly] guideesysterh@8 doesdiot pebivery flexiogn an

accessory 50 (iLn the for f an external, I de._channel i lgure 8) and an
i nstrument 68° the &R Sﬁ@e%@n{?amem P&?‘l%rf%ﬂli’ge%’H&?‘?ﬁ%ﬁsqgghg‘fetgﬁdospope
100. This feabplify t8hdtRMRx A5nE DRRItY 100k upBSlitidl b it w1 eASSFIGO 7 MRuskaed i n
conjunction wth’instrunent 68 to gerform nmul ti pl e-handed therapy or

di agnosi s, sthiswetrnfiex abilétyranddinw raib30 with attashmentrfiange 53is able thigke eegqui red to
have separate rticul ati.on ca ibithkes. nt ras n endoscop
Cont i gutat on PRRaRd S ok B ERRIR i k3 i S R B s BB BRI, o

poi nt 115) wotHebntyqebed|Rayl B@EHitile dderadios of Bk @hiréithiat iy 8¢ pladed (d1eee an
articulation feature or other nechanismfor providing curvature at the
i nstrument ' s &iedength afthe prdosopp 10Q)exgates thapanddy goreriages kst that®e  cooperat e

Wi th anot her %&Tés@@%ﬁwgﬁggpéﬁ\éafﬂrgl)fithgt‘:ndﬁis@dﬁe A ‘Witﬁ&'ﬁ%efng @by 9, 1T the

1
gui ded convergenc f end cap 55 1s not provided, cooperalion of nmultiple
i nstrunments ( sheoty, éds betlievesitha thpefhedbilityiof the flbsge 2andfraibdQiparhityheflangé 0 woul d

require one of _instr nt.s. (such .as i.nstrument 77.n Eigur to have a
bui 1t art | GSPaT T DO et PEpr B pehRieh B A of e bt S kb 0 . e v o
use standard, pafnihairéducasithd ¢liic s@aif @6 FouldDtHerwisd1bd pred¥Binshd flungeds eve new
therapies or diagnoses. FIG 10 illustrates a nethod of articulating an

i nstrunent (saehralsi0; kg partisnlsy the flogbleflapgri nepnmemnt te cikildposoynta th a
snar ? 73 ext engdidg of LR LiRbRAMiBmGH ¥HBRhe neutral axis of bending of the endoscope.

Accordingly, the rail 30 is not fixed in an o’clock position relative to the endoscope
that requires the rail 30 to be subject to tension or compression upon bending of the
endoscope (as could be the case if the rail 30 where fixed at a certain circumferential
position with respect to the cross section of the endoscope). This arrangement
permits the operator to retroflex the endoscope 100, and therefore allows a user to
use a normal technique to maneuver the endoscope 100 through the lumen.

By way of example, and without being limited by theory, one may consider
bending of endoscope 100 with respect to bending a beam. In beam bending, there
is a neutral axis (generally in the center of the beam for symmetric beam cross
sections), with one beam surface being in compression, the opposite surface being in
tension. A rail supported on an endoscope in such a manner that the rail is subject to
tensile stress or compressive stresses upon bending of the endoscope may impede
bending of endoscope 100 because of the rail’s resistance to tension and/or
compression.

The illustration in FIG. 7 shows how a flexible attachment flange 25 can
minimize the affect of rail 30 on endoscope 100 bending. The height of attachment

flange 25 effectively tethers rail 30 to endoscope 100, but allows rail 30 to find a
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93 of endoscope 100. The snare 73 can be in the formof a | ooped wire, and
can be advanced fromchannel 93 to neet an instrunent 168 extending from
accessory 50. Once the instrunent 168 extends through the loop in snare 73,
the curvature of 19 instrunment 168 can be increased by advanci ng instrunent
168 from accessory 50, and/or by retracting snare 73 in channel 93.
Accordingly, the instrunent 168 can be positioned at a desired site (such
as atissue site on the wall of the G tract). Figures 11A-Cillustrate an
addi ti onal admaintfatifferefit cusmtuné aridier neovel coaymfirlentialyivgjthrrespedtkdh€ i | | ustrate t he

end cap 55 positioned at vari.ous o' cl oc osj tions t.he distal. end of

endoscope. 100 EIAPE 4B CBEPERIOh & RUTR LABR B PHLr OOl Es e h R o« ha
accessory 50 ae?orlrrp@@aueag in £ wavylshibSOmmialApkh Ot dPdhdbbdope T09SPECt to one
or nore features of the endoscope, such as integral working channel 93 or

opt i cs/ vi ewi negndings Imenrbodiraents insludimg e flexibledhinwaltphe/sheath dhdhdé t may be
desirable to ,have. the, | real - channel Ltipned ai n di stance
wi th respect ?egou glgégg?)rn@neg%(sﬁ?eor%%%re?‘(;ebreﬂﬁggg gﬁ(ﬁ)%%en M Fceo,pe\%‘l"l l%et(ﬂ\ll%gletrot her

appl i cations édhatitey dixetodRSabikmd BccoMmmopiats cirdudiferehigal oe¥hérg of B Subt@r at a
particular positign relative to accessory 50 to obtain a desired field of

vi ew. Fi gur esShesth 24 mthyespecttp theiendeseoren al t er nati ve enbodi ment in which

gui de system 20 conpri ses an adhesi ve-backed el astically extensible rail,
the elastically extensible rail designated by nuneral 32 in Figures 12A and
12B. El astically &t &ilbistrates haw end32p 68 mapbe fismdieboldf distal emd eflyhib3@| astical |y

extensi bl e mat eri,al that  rail 32 elongates i ensi nd _f.ql.ds,

backl os. o olreaGiens Do a8 brestf aresiooSoiR HRlBs d (h SER RH o Lenuib S,

ot herwi se fl eggide gystenW proeideRAtdnverdeme OMTOILLS meliCdldhsigmeht lis8e endoscope
wi t hout substantially altering the bending stiffness of the  endoscope. A

sui tabl e mat epftendinedfom g acogssoysSOdinthe frmoé ameermelgnidschanrlipSégure (Advanced
Bl ast Oer - Sy SEf G an fikleilent @lentcAlitle Fodiin iRbla Wdrkit Bhémadacgi ve for

attaching rai irectly tot ut si rface oscope i s Super
77 Spray adhemsiosapé BM. Tis fePad allomslpcceSanttOzand ensbouientd 08 tabd wedir ai | 32 to

change, BB P8 R ROPSSRRE AR BT Y05,
12A and 12B, guchklféifstnifaas 168 asddywunidat 68are apiroguadd 68k esffarl

articulation capabilities. In contrast, an endoscope configuration that does not

provide the guided convergence (such as at point 115) would typically require one

or more instruments to have an articulation feature or other mechanism for providing

curvature at the instrument’s distal end if it is desired to have one instrument

cooperate with another in the endoscope’s field of view.

Referring to Figure 9, if the guided convergence of end cap 55 is not
provided, cooperation of multiple instruments (such as at convergence point 115) in
field of view 110 would require one of instruments (such as instrument 77 in Figure
9) to have a built in articulation capability. End cap 55 with angle 65 allows a user to
use standard, non-articulating, accessories or instruments to achieve new therapies or

diagnoses.

FIG. 10 illustrates a method of articulating an instrument (such as instrument
168 extending from accessory 50) with a snare 73 extending from integral channel
93 of endoscope 100. The snare 73 can be in the form of a looped wire, and can be
advanced from channel 93 to meet an instrument 168 extending from accessory 50.

Once the instrument 168 extends through the loop in snare 73, the curvature of
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by a snare 73 extending froma working channel of the endoscope, and grasped
by an instrunent 168, such as a flexible forceps. The flexible forceps
extends through accessory 50 (which is in the formof a flexible guide tube
in Figure 12A), and the 20 flexible forceps can then be used to wthdraw the
severed tissue mass fromthe gastro-intestinal tract through the accessory
50. FIG 12 A and 12B show one of nunerous treatnent nethods that may be
enabl ed by gui de system 20. Renoval of mnultiple biopsies of a tissue 130,

such as | ar g@stPsthehR 368 s bR M dréasé P v Afcidgd AdRentOf6 8 RO SLOR6EryEQ0 Wi th the
tissue sanple 130. This can be tine consumn especially if the physician

needs to re-imdedyseractingsnadade ehrand®l. Weeasdigelyathe instrument 168 rawbe FI G 12A
d 12B il l ust CLUK . i t h
an Hrius &%O\?xf? ﬂga‘l’]&[es@e;ﬂ'gﬁg \(/s?:élgﬁs[e;{?ls%{?e é"@%&%%@é@qﬁe‘:@l 9 renmpve suc

an incised poPyp e endoscope fgure 13 is a cross
section view of a proximal end of guide system 20, including a cross
section of the attachnment of handle 6Q to endoscop caonponent of

100. On
handl e 60 is a guid8usntlArE illysiateanpddiiony] adyagtage ?fS{iEHPtége‘Ef&aPétSt achnent to

handl e 60) to Ui L i : ) 1 : r 40 from
ot Soo et | EuREEIA ) OB ap ST RNGRATP Riol o BREL PAUTRIDRT | 20 Loy

of handl e 60 thetdistdl emheflenflessoper 1903 7ZEnd@ap & cioelre pobitionad qurthe/endbsaope | Nng nmenber
40 from bei ng,iha rtently.peel ed’. oyt.of or r'unzipped' fromrail 30 at
s oroxt ot Mo gt o 50 BRGREH in P olos BERIRIGH ot Thoer teq
through the bgyf@ofeTeattiadistitie §dosdopé, Btichhas SE@hiRvotiling SRGnéIYBQrt he bore of end
cap 55. Releasable connections of handle 60 and end cap 55 to endoscope 100

may then be nepticstviswinglers Ui dBor instaneenipepmeapplictiensdtimpnbe desipabletodur e.  The
i nner di anete fy S i : r i I i J of
endoscope looﬁ%gttﬁ%ﬂfeg{ag‘é@g%?#) gélﬁé{%dla%%(?r%gﬁoﬁ ecg m@gﬁ&gﬁ%gés%%%% 00 and
sheath 27. TosSathpeefomm tlproeedune, wdhite i bthercdpphicasiondsdt mby b ddsizeable tabout 0. 040"
endoscope 100 and the inner

G ameter of SRESAR Beviemng e DL Bupe e R OT BIRHeS AEEHEH ARl nser ted i nt o
t he body of agpaiiaetired HAtEsFvekeei red, the physician can then introduce
mati ng nmenber 40 into a funnel
Figures 12A and 12B illustrate an alternative embodiment in which guide
system 20 comprises an adhesive-backed elastically extensible rail, the elastically
extensible rail designated by numeral 32 in Figures 12A and 12B. Elastically
extensible rail 32 can be formed of a suitable elastically extensible material, so that
rail 32 elongates in tension and folds, buckles, or otherwise bends in compression
when endoscope is bent or otherwise flexed during use. Rail 32 accommodates
bending of the endoscope without substantially altering the bending stiffness of the
endoscope. A suitable material for rail 32 is Santoprene Thermoplastic Rubber
(Advanced Elastomer Systems, Akron, OH), and a suitable flexible adhesive for
attaching rail 30 directly to the outside surface of the endoscope is Super 77 Spray
adhesive (3M, St. Paul, MN). Such an embodiment allows rail 32 to change in
length or otherwise deform as endoscope 100 is bent, and may be used in
embodiments where a flexible flange 25 is not provided.
In Figures 12A and 12B, a tissue mass is shown being captured and severed
by a snare 73 extending from a working channel of the endoscope, and grasped by an
instrument 168, such as a flexible forceps. The flexible forceps extends through

accessory 50 (which is in the form of a flexible guide tube in Figure 12A), and the
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feature 37 and slide accessory 50 with mating nenber 40 along rail 30 into
the body of a patient. Accessory 50 may be a working channel, through which
instrument 168 nay be introduced. The physician can then extend instrunent
168 into a field of view 110 to performa procedure. 21 Wile accessory 50
has been described primarily as an additional working channel, it wll be
under st ood that accessory 50 can take other fornms. O her devices which can
be provided as suitable accessories include, but are not limted to, a

bi opsy f or cepflexible farctpsman dienrbg useddd mithdnat theseseredjtisas messifeswthe a devi ce

adapted for sew ng or ta ling,tjissue, a_quidewire, a device adapted for
liquid or gasg?sﬁrjoégtleftﬁﬁ ‘E?Ethrﬁ‘ggth'd%%‘iféeséwggi on system For instance, various

nedi cal i nstrunment pi Q9 Adaryel 2Bmbe onbsfmsyréuseﬂatmnﬂrﬁedumeehan{wtbbng nmenber
configured to fit and slide in rail e.g. such as by permanently or

non- per manent exebledibyenidegydemai Rgmm@m ultipletbippsigeof 4 tigsve LAdesuchas Or |
al ternativel y(lj‘arrél B u}fpglrcllrrgrg 'r% ulég’re%(éalroq"eh?o%&ﬁ% lﬁéw%%quss@e s%n%ﬁ{ and shaped

to accept a p I"cal i'nstrunent di'ng engagerne inrail
cavity 33. Adyi(nt'Tlcmednll;eumemnw@hgteﬁp@iallgﬁﬁbsm&eﬁnheﬂsmleodmmnect ed to

each other using guide system 20 by attachi rail 0 one "parent”
endoscope 100 %HOSC%R%]&@HSW&%{W@“W@ Elcgng\c?“gl%% Hateaht er "

endoscope. g}ld@@ysté\{ 5 A RYSIGRE VNI &Y t@'r&%%fsb&m aGRASA po BpRatHeannect ed and
slide relative to each other, providing nmultiple perspectpl ves of an obj ect

within the bodgmwﬁngithpamdoempe 19%ose skilled in the art will also recognize
that a plurality of rails 30 nay be attached to endoscope 100 to provide
mul tiple paths for instruments to be fed along the outside of endoscope

100. The pluralityFiphreriaiik & cafis ﬁﬁoxbﬂeﬁbfﬁﬁﬂ@ﬁiﬂaaﬂ en@ofrghweaydtényzoof att achment
fl anges 25 or to a conmon attachnent flange 2 gure 14 jllustrates an

enbodi ment of ¢ W&%crgifﬁ%“ﬁtWFW“Y%ﬁancﬁﬁwTé’e“ﬂk’f&%e 10Q- Pngeneral |y
nel i cal -1 ashi Qg ahRHEofn@YRSCPRRIAD76 Al cahBE pARRRY (b ge ) STl end of

rail 30 can be joined to the end of an endoscope 100,” the rail 30
can be woun d iattachmiend to handlerPrte prexent uhimteatipmbdﬁsmhgmmedm@mgmmbgr t he

endoscopes th r OXi nd.of. t.he rai,l el ned to a
proxi mal port %@%081‘ ra\ﬁmﬁé @aﬁlﬁﬁgg’g{)ﬂ% Mf I1—°| 6ﬂrb§§ﬁe n ﬂ}efgé’ dﬁq’ ﬂ%n@ﬁfae rail 30
i s shown asso®bdy efchawdlt 80 aito Giithel feature 37. Guide bar 76 can prevent mating member

40 from being inadvertently “peeled” out of or “unzipped” from rail 30 at its

proximal end.

In use, a distal end of endoscope 100 can be inserted through the bore in
handle 60, through sheath 27, and into the bore of end cap 55. Releasable
connections of handle 60 and end cap 55 to endoscope 100 may then be made to
hold guide system 20 in place during a procedure. The inner diameter of sheath 27
is preferably sized to allow insertion of endoscope 100 without the need for a
lubricant between endoscope 100 and sheath 27. To achieve this, a nominal
clearance of at least about 0.040” may be provided between the diameter of
endoscope 100 and the inner diameter of sheath 27.

The endoscope 100 with rail 30 can then inserted into the body of a patient.
When desired, the physician can then introduce mating member 40 into a funnel
feature 37 and slide accessory 50 with mating member 40 along rail 30 into the body
of a patient. Accessory 50 may be a working channel, through which instrument 168
may be introduced. The physician can then extend instrument 168 into a field of

view 110 to perform a procedure.
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cap 55. In one enbodi nent, a guide system 20 can conprise a handle 60, an
end cap 55, and a rail 30 extending internediate the handle 60 and the end
cap 55, in which enbodinent the flange 25 and flexible tube 27 may be
omtted if desired. The end cap 55 can be attached to the distal end of the
endoscope, and the rail 30 can be wound |oosely about endoscope 100 (or
extended in a generally linear fashion along 22 the endoscope 100 with
sufficient slack inrail 30 to allowrail 30 to accompdate bending of the
endoscope). FIG 15 is a cross section view show ng a proximal end of a
gui de system 20 attached to endoscope 100. One nethod of using guide system
20 may be to i ntrwhikcacessbiyrsothadieseh descibél privhavily ifseanhddiylomefl vwarkiag i ent by

intentionally disen flrs device 1 fro h a second
mating menber® ? %‘inge ergigo Q’éh?%%wégm ?0 ?ft P’G‘Efugth?j deyiFS: devi ce
118 into rail gy cslrh%’br&%&é%f‘&%&‘td%ﬂe &ces?&r%ﬁ&ﬁlde%@a@fno{ lithitdd ©@eyi ce 118 from

rail 30 (e.g by pul ling the proximal end of first device 118 upward in the
pl ane of Fi gubiepsySorcepsdisatigiymetittrumenty @ sugicalrsdissok, afdevise adaab@ahfo,e 118 from

the rail 30), and then.introduci t he secon td

S dl ng engagBaTE PR 0 4 RRyica &8 Beeltd il NES Heh il han | <

di sposed bet yg&e iB)1&icnisk§émd B ifQarke Svasibek medital Gtrirerd Eocutd lbchﬁ‘)hw "unzi p"
first device 118 from rail 30 as second nati ncﬁ; menber 120 i s advanced

di stal |y downbemedifiedyigrinclede 3 matingzpembes cordigureg fiefit andshide inadil 3@(c18 may be a
gui dewi r e, o bagaalnd umen to
extend from t%}ugﬁggr %Q\Q/I?en @Pgm{%gmg?rgﬁg%ﬁ%?ﬁgkglﬁapﬁg?%gllgconveit}? ng a liquid
or gas, or anmstmdmrt) iOrs gltenmatingly tthatailicavitge¥3rand rol dyms o sart bemized andvi t hi n a
body lunen for temporary or . en ace The rail 30 c.

pos ti oned w TP BREBU AT HeAla ey [ ahdipt Sebircreat BauhFHR an
endoscope whggh is introduced into the body |unen. The first device can be
introduced onto rail 30 and advanced distally along the rail into a

predet er mi ned posiAdditionaily.t murality of prdeycopes Hi0wan heponaededsp easheothisyi ce 118
can then be ds} s@st@ﬁn%b&@ﬁa&ﬂl{%ml%m @ ellltnEIFO %&g@u%(g and €. S€cONd

mat i ng nmenber can-then I 'ntroduced un and into
engagenent w attaching ntating mBﬂbexeM)ctoadmndédhugmﬂlehgbsedpangutm rail in a

di st al directiontoforc%gatl evice 118 out o d nt V\ntha&lhe rail
thereby | eavi Arpngerp st &vopifiallion the spopes;ty be ponnggedan lf ?/E’rF@Flh Yecond
mat 1 ng providing multiple perspectives of an object within the body of a patient.

Those skilled in the art will also recognize that a plurality of rails 30 may be
attached to endoscope 100 to provide multiple paths for instruments to be fed along
the outside of endoscope 100. The plurality of rails 30 may be attached to a plurality

of attachment flanges 25 or to a common attachment flange 25.

Figure 14 illustrates an embodiment of a guide system 20 wherein rail 30 is
wound in a generally helical fashion about an endoscope 100. For instance, the
distal end of rail 30 can be joined to the distal end of an endoscope 100, the rail 30
can be wound in a helical manner and in a proximal direction along the endoscopes
length, with a proximal end of the rail 30 being joined to a proximal portion of the
endoscope. In Figure 14, the distal end of rail 30 is shown associated with an end
cap 55. In one embodiment, a guide system 20 can comprise a handle 60, an end cap
55, and a rail 30 extending intermediate the handle 60 and the end cap 55, in which
embodiment the flange 25 and flexible tube 27 may be omitted if desired. The end
cap 55 can be attached to the distal end of the endoscope, and the rail 30 can be

wound loosely about endoscope 100 (or extended in a generally linear fashion along
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menber 120 along the rail 30, wherein menber 120 is interposed between rai

30 and device 118, causes the device 118 to be urged out of the rail 30 and
deployed in a direction generally perpendicular to the rail 30. As shown in
Figure 15, nenber 120 can have a tapered distal end to enhance the ability
of menber 120 to be interposed between rail 30 and device 118 for urging

device 118 out of engagenent wth rail 30. 23 Referring again to Figure 16,
t he gui de system 20 can provi de advancenent and positioning of a relatively

rigid and strgight deyi ] | u [ f n cope 100.
In Figure 16,tﬁ? g“edtoapé’\gﬁ ég(?&'%?%fgﬁl%%%laglﬁg’}'nlrélg%g)t/g%!&’vc%?r3|8é°da%ﬁm§’%g%§ti ng nenber
40. The port inadiag of the ehdodcdpeO on whi ch device 125 is positioned can be
relatively straight, in conparison with the correspondi ng portion of the

endoscope which is curved Referring nowto Figure 17, 17A, 18, and 19, in

one embodi ment of piets RaRRDLeckBy 6RH5ARing a GHhRuBELETLAR SaEmbp USed to

slidably support a tissue resection devic ct "t o endoscope
100. Ti ssue ratacteditoenddssope ¢0®00nemethodef usigguidesystend 38 owpbetonucosal

resection. The i de .system .al | ti ssue. resectj.on device .200 to be
Support ed wi CHIPBEREEr ATHE iR dEt Sk of S Bent iy e HaHL SEeERERE devi ce. 200
can be advancgd: &2eends @ il 30 Mith @REcoAl nalifs MBAB&CI2DE TR Gan beand noved
proximally and distally relative to the distal end of the endoscope to

provi de a desichistled byefiysontredpsingdirstdeviepdl 8 intorrail B themedisengpgingabi | i ti es of
the endoscope L J . ot he . td I | i can be
slidably supp%?’flg’%l %ﬁr?l ogf%{@%éég!)% f{(#]r%?atﬂngz(g'gﬁjg @ﬁ;ﬁ)@gyeﬁjgmgﬁ%lveg‘ﬁro éﬁ%lt enced

pat ent appl i c@dvicenss upwardircthk plahe sf Figurens tddivéngageathépriosiendl el afifidstan Add-t o
Cat heter" (Attornex Docket END- 5?35USNP5),fiIed N@g 12, 2005 i.n the nane of
Long et al.; dexieelifrfponherail3Qyiand fhsp infodiicing theseropdaatingapembsidy0 Docket

END- 511901 P1) ip{d diigfho MR¥agdRent2AB0thE Fhill ffthat8dHRd Matink RlABENDS i€disptked T1 SSUE
resection device 205 can 1 nclude body 210 having a tissue recelVving
conpart ment 22@wesnitedfinspdavicedns and xaj 36rto effectively “wizip Guist device 118ifesme
-(I:-Ioggﬁ(rat ment 21%8 38%55 seacorful r?lgtringzrrzlgmglerllqﬂ)" ?snad\l?a%cgda clillgt%ﬁ)ll cli(XNnCtlhg ?e%gth%? rafili 3\66 si des.
For example, first device 118 may be a guidewire, a feeding tube (e.g. to be

placed in the esophageal lumen to extend from the oral cavity to the stomach), a duct

for conveying a liquid or gas, or any other instrument that is meant to be positioned

within a body lumen for temporary or permanent placement. The rail 30 can be

positioned within the body lumen, such as by being associated with an endoscope

which is introduced into the body lumen. The first device can be introduced onto

rail 30 and advanced distally along the rail into a predetermined position within the

body. A proximal end of the device 118 can then be disengaged from the rail, as

shown in Figure 15. The second mating member 120 can then be introduced under

guide bar 76 and into engagement with the rail 30, and advanced axially along the

rail in a distal direction to force the device 118 out of engagement with the rail 30,

thereby leaving device 118 in place in the body lumen. Advancing second mating

member 120 along the rail 30, wherein member 120 is interposed between rail 30

and device 118, causes the device 118 to be urged out of the rail 30 and deployed in

a direction generally perpendicular to the rail 30. As shown in Figure 15, member

120 can have a tapered distal end to enhance the ability of member 120 to be

interposed between rail 30 and device 118 for urging device 118 out of engagement

with rail 30.
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conpartment 220 can be generally flat in profile, with a wdth and | ength
that are each greater than the depth of the conpartnent 220. Vacuum can be
provided to the tissue receiving conpartnent 220 via a vacuumline 230.
Vacuum | i ne 230 can be supported by the guide system 20 for sliding
novenent relative to the endoscope 100. Vacuum line 230 provides vacuum to
conpartnent 220 for assisting in drawing tissue into conpartnment 220.
Accordi ngly, tissue resection device 200 can have a dedi cated vacuum i ne

(separate fromt h@ef@iﬂﬂé’a%af?r?ﬁ) BAR 16, St &SR0 QR pARYdCRVARBmEMAC! udes an

RF cutting wire 24 240, ich can be connected to a source of RF energy (not
shown) out si dandtpositibwitg of a @lativelygigid and s@ightalavicd E25dlongaxduyvedipopivsefl wi t hin a

wire sleeve 241, ,and s]eeve. 241 n be s orted w vacuum | i ne 230 by
Ui de syst em Sindpieges A0S JRFiedre 16 BR dBief 1A 8h bEQuslid Oy S gual ot ng
vacuum | i ne 236kigHebedr @0 S TREYSHidH! of theHRRRIF0VA whith devide il geiswsitiensd20. Fi gur es
18 and 19 illustrate how cutting wire 240 is adapted to nove in conpartnent

220. Figure 1@ndraeiativelystipight ipamnpanisen itk the comespending nortianseftke can  enter

conmpartment 220. W include a first end (not shown in Figure 18)
| ocat ed outsi%’go%c}%éﬁgéﬁ?s%%da second end 242. Second end 242 can be fi xed

to the tissue resection device 200, such as by being fixed to the body 210.

When the first end of the wire 240 js pulled proximally (as j]lustrated by
the arrow in Fi guriefarsig no‘f’ﬁ‘é{:\ﬂ"feel()’? '@*’ilg’ @Idg\%n“h‘lﬂe(?g%bo%ﬁﬁnb éi‘ﬁ ng in

conpart ment  22Q.chPinGittioh eglillessysem chs BELdM td Hadb)y SHhpeRARRLEENt 220. The
wire 240 can 1 nclude insulation covering selected portions of the wire 240.

For exanpl e, tebestien gevidei 20Agvithfrespget toiendoscope 10MhiTidsue rgpastion demice@00 sirde t he

body 210 as the wite 240 is pulle roximplly.can be provided wth an
i nsul ating co ee‘ﬂs.ed@eﬂg‘i?c%ﬁm gﬁ?&?‘?ﬁ‘ldré)ec?%qﬁ%#%ﬁs%?‘eztoﬁgow '¥Y%40 i ndi cat ed
by nureral 24Rsdcfiofrd@tice20090 basuppertdd with REpecits theaini6¥dopse0l 00Rah thixe portion
i ndi cated by nuneral 245 woul d provide RF ene_rgy to tissue bei&? cut. The
second end 24Esestion dgvige 290 vag hpadyanced hevond dhe diste end picthe pydosserg 10§.r e or

conduct or (nowﬁ%&)r@g)@f%x?mggsﬁdafd%%ﬁf %l%ve%‘l{jﬁ(’ficﬁ’!t&l%nﬁgftﬁé‘ﬁ%coéé’toas to

conpl ete the an 1nc e a vacuum xtensi on 232
(shown in phapbeidp adedicd dievoof the devicsi26@ withtineichaging bapabiliizOof therd whi ch
conmmuni cat es é/n %é.lc%ll’)ne E(?O conpar t ment
Alternatively, the tissue resection device 200 can be slidably supported on a
track of the type disclosed in above referenced patent applications: “Medical
Instrument having a Guidewire and an Add-to Catheter” (Attorney Docket END-
5335USNP5) filed May 12, 2005 in the name of Long et al.; and “Improved Track
for Medical Devices™ (Attorney Docket END-5119CIP1) filed May 13, 2005 in the
name of Stefanchik et al.
Tissue resection device 200 can include body 210 having a tissue receiving
compartment 220 which opens on an upper surface of body 210. Tissue
compartment 220 has a floor 222 and can be generally closed on five sides. Tissue
compartment 220 can be generally flat in profile, with a width and length that are
each greater than the depth of the compartment 220.
Vacuum can be provided to the tissue receiving compartment 220 via a
vacuum line 230. Vacuum line 230 can be supported by the guide system 20 for
sliding movement relative to the endoscope 100. Vacuum line 230 provides vacuum
to compartment 220 for assisting in drawing tissue into compartment 220.

Accordingly, tissue resection device 200 can have a dedicated vacuum line (separate

from the endoscope 100). Tissue resection device 200 includes an RF cutting wire
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220 internedi ate the floor 222 and the plane of notion of wire 240. The
cutting wire 240 can be flexible to take on the curvature in the
conpartment 220. In one enbodi nent, the wire 240 can conpri se a brai ded,
stai nl ess steel conductor and have a dianmeter of about 0.020 inch. The

brai ded construction of the conductor provides a rough surface, allow ng
for inproved cutting of tissue upon initial contact of the exposed,
non-insul ated portion of the wre against the tissue. By providing one end
of the wire 28R, Wicheal hfinécheddo btk ofite BRAY (RdiUhowdBuRlde it botg. Sawi ng
notion can be enploye or |nprove§ cutting. urther, "because oné end is
fixed, only oQettiegeriro24 ten heislidabledispdsed wislnin jpistsésive 241, grdosléesie 24l sawi ng

ti , th b i di . i I ti FL. Q ill trat
nandl e’ 270 whiiHeSPoRes Bith Ve s 20 Bherts e Duchifed & the e cut ¢ ng
wire 240. Hanghgmaittrés3RedRdn ARBradROvathiid lide 33018Hd8vird Widdde 28NGippeHeed NCl ude a
a

button actuator 272 for controlling vacuumin |line 230 and ever actuator
274 for retrawithggdesyster?f-wi re 240 proxinmal | y/ advancing cutting wire 240

distally. A handl e, a bej er WAR:a Sin nd is discl osed
in US Patent Applelflg‘g}gsl %gnggglfﬁilafswﬂﬁr@g’rw?@gg‘)%z%gés @é%tf‘g{r?b%é&%ég, 2003, which
application i sompagtiep@20! EFikubelSshowbhervifecd40nig & posiligndiieeral fissa@ban’ ecei ve an
RF energy input 275 which_ is_i.n _conmunicatigon with an RF energy generator
(not  shown) . entgnsgmparsment 22¢; Wite 24P sanpincludea frstendpotishevn wﬁagur9¥ﬂr) whi ch
communi cat es ik dlo i WD bPa Qo 31248 08K R Bd HARLIR felto RROWN) .
Vacuum | ine 230 and sl eeve 241 can extend from handl e 270 and Vacuum | i ne
230 and/ or 24fisssareséctioh delace 200nwich agbyneirgtixed o the bodyZjfg dvienttherfitsh a r ai |
attachnment flan 25 asg ciatlg%llr mLthua thgn Walg ube or, ?heaHg 27 in which
endoscope 100574t here £ is ppiled proxdmally { gs jUysprated by i armay in Fegel %o nponent
for providi ngthaeikSU0e drawh acrbdieh@si@hidgad comipatthehiR0dewit@lR tROEE | S advanced
distally of the endoscope. In Figure 20A, the thin wall f]exible tube 27

t hr ough™ whi chexttending{ated PROMeptR28e The wire 210 eaninduderingulation c¥sT 82 conponent
290. Inflatab : b I . : t 55 1in
Frgure 17 |l R A e e oo b R PR g

wi th or separ aedrdwnoowtsideche¢ hody 2i8lak the e 220 is purildd prominoadly pars b provided | ust

proximal of t ey O St bvel. ByWay o 2fardle, thd'porbe S the SRLDANGRLEF0 CaN Pe

by numeral 245 in Figure 19 can be free of insulation so that the portion indicated by

numeral 245 would provide RF energy to tissue being cut. The second end 242 of
wire 240 can be connected electrically by a wire or conductor (not shown) to the
generator providing RF energy so as to complete the RF circuit.

Body 210 can include a vacuum line extension 232 (shown in phantom) molded
or otherwise formed in body 210, and which communicates vacuum to compartment
220 intermediate the floor 222 and the plane of motion of wire 240.

The cutting wire 240 can be flexible to take on the curvature in the
compartment 220. In one embodiment, the wire 240 can comprise a braided,
stainless steel conductor and have a diameter of about 0.020 inch. The braided
construction of the conductor provides a rough surface, allowing for improved
cutting of tissue upon initial contact of the exposed, non-insulated portion of the
wire against the tissue. By providing one end of the wire 240 to be fixed (e.g fixed
to body 210), an effective sawing motion can be employed for improved cutting.
Further, because one end is fixed, only one end of the wire need be manipulated to

provide a sawing motion, thereby providing for simple operation.
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inflated by any suitable neans, such as by an inflation |ine 292

comuni cating with a source of air or other inflation fluid (gas or |iquid)
outside the body. The inflatable conponent can be di sposed internediate the
tube 27 and the flange 25, and can be selectively inflated to provide the
desired amount of slope (relative to the |Ilongitudinal axis of the
endoscope) at the distal end of the flange 25, so that device 200 can be
positioned in the desired portion of the field of view of the imaging

device in the di st@burengilRktRBOORMARS 78 Wichichgbé SnpdyddItbisvhirslgds a tissue
resection device 300 which includes a body 310, a tissue receiving

conpart ment 3@Quum andithg i quiting vEB0240a fandle 2V eanrhg operated 3dth a singld ng wire
portions 342 a red it hi I - W ortig 42 and 344
et end pr oxi Ty e R slliniefalte 3L R byt afnRO R A5 0",
gui de syst enevd attdstos 2 740N getraSting@tting wadei24 @ pioRinh A1 /ad o mgepting OGre Cut ti ng
wire 340 includes ft non-insul ated cutting portion 345 whic¢ch directs RF

W

energy to ti Sw@i?@ et banglisrapsble ohhsing aperisted 396 2 Sml%l@flﬂéﬂﬁd‘?sé‘?:@t ed outside
the body (forysg 'P%ﬁt”&ﬁpéﬁati&ﬁ%&'aﬁ%ﬁ%bérh@/69¥,@§6§ Pibel S0, POBY LiA0) can be used

to proximally retract/di st vance wire portions 342 'and 344 to cut
ti ssue drawn applicatioonpiacsrpenated Be@indy reference) Handis\276 eah tebgivagiRF i ne 330.

Fi 22 and 23 .jl| te. mbodi nent 3 ' i pe 330 and th
i re port i onoersd i bR D PPRR ARt S e LTt B e 350

Accessory sl garwa). 3ashdlem0i das hldd fecaivB vhdim TR MUt 287 WHIEh EaAGHiOgesf | ange 25.
Carrying the vacuumline 330 and the RF cutti ng_lvm re wwthin the sl eeve 350

perm ts rot at Wihagrcuuming egther seuise of wauwre (ot gho3md Vequam line 280 anthe
endoscope 10051€e$g%1 Sddnd fﬁﬁﬁ%gie'zwo aig;?{zéé&k]@'r%{e?gg Fxfd;&gi&g'c&&’ﬁ%ﬂg% [0S of

t he endoscope. e rotation 1s 1ndicate S arr ow

Fi gure 22. Acgmatngvgbnibert40Sotenghgeaeat witina thih\attechnzfitflangs 25 raaseslasedabl e

proxi mal |y and, di st.all ith re ct to the distal .end of the endoscope and
the endostope™Bhe AHS well stperar sasal 708 atishendesconecBO 456 of at abl e vi th
respect to the engpsecodR ikRaies Ain®iiable 36MBERh fr PRVRIHz@bjuktheht6F _

| ongi tudi nal axis of the endoscope. Figure 24 illustrates tissue resection

devi ce 400 cotwprngle pigviiclctiedayiceydqW) is adranced distally of éhetendescapes InBighieg t aper ed
side walls a”’i’o& tgeet'ﬂﬁ{\@m Hefiﬂl@ﬁ?o@%&%&uéﬁ' Witk e endoscope 100 passes can

include an inflatable component 290. Inflatable component 290 can be used in place
of the component 55 in Figure 17. Inflatable component 290 can be a pocket or
bladder integral with or separate from the thin wall tube 27, and can be positioned
just proximal of the distal end of the tube 27. Inflatable component 290 can be
inflated by any suitable means, such as by an inflation line 292 communicating with
a source of air or other inflation fluid (gas or liquid) outside the body. The inflatable
component can be disposed intermediate the tube 27 and the flange 25, and can be
selectively inflated to provide the desired amount of slope (relative to the
longitudinal axis of the endoscope) at the distal end of the flange 25, so that device
200 can be positioned in the desired portion of the field of view of the imaging
device in the distal end of endoscope 100.

Figure 21 illustrates a tissue resection device 300 which includes a body 310,
a tissue receiving compartment 320, a vacuum line 330, and a cutting wire 340
having wire portions 342 and 344 carried within sleeves 341. Wire portions 342 and
344 extend proximally from the body 310 and are supported, with line 330, by guide
system 20 for sliding motion relative to the endoscope 100. Cutting wire 340

includes a non-insulated cutting portion 345 which directs RF energy to tissue
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floor 425 (shown partly out away). The body portion 415 has a tissue
receiving conpartnent 420 di sposed beneath view ng floor 425. A vacuumline
430 provides vacuumto conpartment 420 through a vacuum port 435 formed in
body portion 415. An RF cutting wire 440 is novable in a plane parallel to
and just below the opening of conmpartnent 420 to sever tissue drawn wthin
conpartnent 420. Collar 410 can be snap fit on the distal end of endoscope
100, and can be forned of any suitable material, including wthout

l'iniation bi geQRath Sdnepapiiisit 3205 -An abhftoy Rhiddohtside the BOdy(Tek iGsthtdeny Wi re 440
can be supported along the outside of the endoscope 100, such as by a guide
system 20 or hangle of the fypsshevamindigurp gdraan be used e proxsnadly aieetidietalhloo i s rot at es

about (s | oGl IddbARlooAhS 4t I 94k 0 AN AR omBRERLR RGP TOLaL e Wi th
t he endoscope, soO that’ regardl ess of orientation of The en oscope, the
cutting wre vasginappoieadtiecughilmg380.t o be sanpl ed can be viewed through

clear floor 425. FEigure 25 illustrates ﬁgdtii ssue resection device 500

conprising a col | &igwesF2ragd 23 diygtete ag e '@ﬁ‘&d&?ﬁb‘é"afb‘ﬂ? ligg, 83 apd ths, snap

fit. The devigg RRoRI30 ahdSA4HE arfled WARH aR RdebsBy shkPe 31 hResiblyi NY OF ot her
sui t abl e bi asi ng nmenber 512 di sposed 27 internedi"ate the collar 510 and a

second col | arslé¥83¥hdaphnahade dyeatingtnesyber 4@for kngaging flangh25p larmyimg t15. Second
collar 518 is not f.astgne he..endoscope,.. byt | | i dabl e .. al ang t he
Cength of at YERE BRSO bR BfeRENRS FRBR iyt SR R s oo 11 on 515
can include aheligaé reséctioh davitd TDrefaidi® to AEkndodcbFS108 abb @GR laxik BenefARPAr t ment
520 di sposed beneath the floor 525 (a. portion of the clear floor 525 is

shown cut aweBArallelte tigdopgjtudineyjaxis pitheenslopeopp oEhe rgtsien isindi¢ated conpart ment 520
and supporte ' &g@z a : J: AC e opening
to the corrpa?stCIrlréééﬁdzgl 0. a?(‘:’&u%br%qf:l? e %r%\%ohghgl%’glsgﬁge%gﬁn%aor%? fﬁg%?@ 520 by
vacuum | i ne 58@ansBpatileyproSibially and Bistally with despect ® the distat ¢nd df dtdbyengoscopeon 515

proximally wt respect to.the ,endoscope 10Q. pul |l wire. 580 cap be .
bt ovi ded, st SRPSAL o R U FRr RSP BB RSO MBTEPELP end o
the pull w renhd8iosctpe RBoud bl RAS BsheraNybarald té the 1RRith@Rdl arisoPthe, and a second
end of the pull wire 580 can be fixed to the body 515, such as at a point

proxi mal to tendossbear viewing floor 525. Wen tension
Figure 24 illustrates tissue resection device 400 comprising a collar 410, and

a body portion 415 having tapered side walls and a generally transparent viewing
floor 425 (shown partly cut away). The body portion 415 has a tissue receiving
compartment 420 disposed beneath viewing floor 425. A vacuum line 430 provides
vacuum to compartment 420 through a vacuum port 435 formed in body portion
415. An RF cutting wire 440 is movable in a plane parallel to and just below the
opening of compartment 420 to sever tissue drawn within compartment 420.

Collar 410 can be snap fit on the distal end of endoscope 100, and can be
formed of any suitable material, including without limiation biocompatible plastics.
The vacuum line 430 and cutting wire 440 can be supported along the outside of the
endoscope 100, such as by a guide system 20 or any other suitable support system.
As endoscope 100 is rotates about its longitudinal axis, the colar 410 and body
portion 415 rotate with the endoscope, so that regardless of orientation of the
endoscope, the cutting wire and associated tissue to be sampled can be viewed
through clear floor 425.

Figure 25 illustrates a tissue resection device 500 comprising a collar 510 for
engaging the endoscope 100, such as by snap fit. The device 500 also includes a

body portion 515, and a spring or other suitable biasing member 512 disposed
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is applied to pull wire 580, the body 515 is pulled distally with respect to
endoscope 100 against the biasing force provided by spring 512. Second
collar 518 serves as a bearing support for sliding notion of body 515 with
respect to the endoscope 100. Accordingly, by pulling on wire 580, the body
515 and viewing floor 525 can be positioned a desired distance fromthe

di stal end of the endoscope 100. Figures 26 and 27 illustrate a tissue
resection device 600 conprising a first collar 610 for engaging the

endoscope 100 eco | | 8 £ } ] uter surface
of the endosé‘gﬁ%eﬁf&@'gc‘g?aégm%n%#esﬁgbg@%ﬁgtsﬁg“fﬁ"éclrh%g%P 9?%(%%5? ®coil spring
612 sized tobbay poripwSE SHaond collles 18rghis Eapned (Qhaedoshiopg daeid slidabtecr medi at e
the first collar and éﬁgﬁ;‘t cond col lar and a %eneral l'y cylindrical body

11

615 (which i @langithsslen j%as ¢ fhigtat PorfiLof tehendPSEops- gur e 26) ext endi ng

distally of the qglhad N3 B ikt b BRaVi&einf A00rC28, Sitaiichet hr ough and
be slidably supported yblf/é’k?%ne sé:colnd col I ar élSPETh% body 6315 (?an i ncl ude a

si de tissue reesing sonpepmentP0 déPosed heneathdhs fledr 58Hda ppaion nfjthe 62art hr ough

whi ch the disf al d of endoscaqp may pass...Pull. wire 680 can have a
Flrst ond di 58650 S aRRHEN AR pAn TR st 104 g fRend 11 xed to t he
body 615, SUGBmA&tHORWI0 bt duipBéted fér/movieht iWaPan BRrall€lth Bt dchitough a
wor ki ng channel of endoscope 100 and can be pulled froma point outside the

body to advartkeorehingiiothy cempargnet 420, yVaguum cppbpprevidedtothecommgseslpe 100. 28

Figure 28 ill %g@ t dy 615 biased proximally by the spring 612 such
that the di stsgﬁnogg 0 lpﬁeﬁg'ody 615 is positioned proximally of the distal
end of the endosSpring SF2 Gurbe pf¥idel talsihg the bsdynmwrtionufiSpreximbliyngitlpul | wi re 680

froma position outside the dy, the body 615 is advanced distally over
t he endoscopd&esPeeide timendescers @Boﬁ%‘hd’"f i7an pspravidgg: spg QSEIEO 615

through a chafifle]l inRhOMIdEEDpé 0B A A5 B fHROpUIOWirdS 08 BE H¥Eds¥d DY a
dedi cated vacuum line). For exanple, vacuum can be provi ded through the

channel in wweutsideghe patight’ ebagiganida seeind sad efithe pill wire 58eande dxpditoghee channel
in the endos Ti [ .g: . I ni ng 660
can be severgbgggf/lspﬁﬁﬁq}%gagé ﬁ%%ﬁ‘?t‘?ﬁ%e @mga?éle%?goé(#?rgggcwggl?%gg&fhe openi ng
660, or pushiingppliaétdfullowtird 5807 thaibody 8l SSis phlled ditallyssith fegpectap endaacppe60, t o

?g\slg(r:t ;[ gﬁ ;[jle\slli‘)g ggagg% %‘lnjerbelassinggof_or%g' plrolv“éa E); glgr?ng 2.e rSrEc%géi rgc[?lpa;[r S?QI se?veg IasS aS ue
bearing support for sliding motion of body 515 with respect to the endoscope 100.
Accordingly, by pulling on wire 580, the body 515 and viewing floor 525 can be
positioned a desired distance from the distal end of the endoscope 100.

Figures 26 and 27 illustrate a tissue resection device 600 comprising a first
collar 610 for engaging the endoscope 100, a second collar 618 adapted to slide
along the outer surface of the endoscope 100, a biasing member in the form of a
helical coil spring 612 sized to be disposed about the endoscope 100 and disposed
intermediate the first collar and the second collar, and a generally cylindrical body
615 (which is illustrated as being transparent in Figure 26) extending distally of the
collar 618. An RF cutting wire 640 can extend through and be slidably supported
by the second collar 618. The body 615 can include a side tissue receiving opening
660 and a distal end opening 662 through which the distal end of endoscope 100
may pass. Pull wire 680 can have a first end disposed outside the patient’s body, and
second end fixed to the body 615, such as shown in Figure 27. Pull wire 680

extends through a working channel of endoscope 100 and can be pulled from a point

outside the body to advance the body 615 distally with respect to the endoscope 100.
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conprising a tissue sanple retrieval system such as may include a tissue
sanpl e bag 700. Tissue sanple bag 700 can be di sposed, at least in part, in
body 615, and can be attached to the interior wall of body 615 by any

sui tabl e means, including without Ilimtation by using adhesive. In Figure
30, tissue bag 700 is shown in a deployed state. Tissue bag 700 includes a
proxi mal portion 710 having an opening aligned wth the tissue receiving
opening 660 in body 615. Tissue bag 700 can al so include a distal portion
720. Tissue bag 7Egwears imstaesthelbaly 616piased fratimally by the sprivigogianrpet i bl e film

mat eri al V\/mchlsfle bl nd whi ch can he fol dor ol l e

i | lustrated i#Ha%thedipplide ihe&i 8&%5 i§ posifieng PF%%% 19f ey l%téllfégﬁgé €700 in a

cl osed st at e, enfhidipd. Ggtk 59 Alustrted hidw? rap&?-auhﬁg ﬁxllr\%é G froth @h&GcONT i gur ati on
in body 615. In Figure 32, as vacuumis applied to the interior of body 615

(such as t hr ougdidethe hedynte body €tfdie sdapeedidislly ovei the enslogéopdi cat ed by nuner al
2000) is drawnlnt Qpenin a a est rtion, 710 to
expand to accommdaatcg P ?‘T%rgwélecp%ﬁg &ﬂ”tof%tgﬁ?/\fcfdé{%gig% 'ﬁ%‘r?#ﬁ%ﬁ?l be advanced
distally (or pdlidedinRnaoscsm 100)od MerRMesly by &addecatbdanbuuinline).t b body 615. In
Figure 33, tissue grasper 3000 can be advanced from a channel of endoscope

100 to grasp e¥#EPievasuy cpp beprevidadireush e chpanel i whiehspll wisn@0ds be used to
grasp the ti Sﬁi s&l, 'oP(hr&x%h%Eé@Eddt?&laixﬂﬁ 1§ﬁl€'@ﬁcﬁ>h EhTMJ r%rp?[nh oth® Figure 34,

the tissue er’ can 0 push or ot i 36 place e cut tissue
sanpl e 2010 dbczdy:ﬁlls yhroughtsaletopenihg éﬁumnsbarmleedlbagpumﬂ@mm enttirig wire sanpl es

are added to the, 700,  the 29 stal .porti 720 unr ol | erw se
expands to prH@F‘&@ﬂgﬁ?fasséb%\&@“f“@ﬁhﬁlPPF*@%'% RE&H&S‘P%%"""’%%?’G@'OE% Cunrol |
such that di sglﬁlnm@%@ltggevzg@ie%g@nds distally fromend opening. In one
enbodi ment, the device 600 with folded/rolled bag 700 can be advanced

distally i nto the Kigures 334 fliugmte treemabdiment ofa tisae regection devicedfBh as to the
cocum Sl oo GANRS LASAbIc il of 46 T s S Aoy iy kBB, Cract.

wi th each sarrp Ited | h e’sanp € pnysitian can

t hen nove prood. rmishysa(n’qﬂc:kawm@m be\ditsﬂsteedslat Ibasat:tpaitomcﬂmtiyxsrs hjiuacanext sanpl e,
and in this fashl on

o B e S S R 4 bl S SRR, o0
W th the tissygifmely\sig a0R8RENth Biglle 30, tissue bag 700 is shown in a deployed

state. Tissue bag 700 includes a proximal portion 710 having an opening aligned

with the tissue receiving opening 660 in body 615. Tissue bag 700 can also include

a distal portion 720. Tissue bag 700 can be formed of any suitable thin,

biocompatible film material which is flexible, and which can be folded or rolled as

illustrated in the Figures.

Figure 31 illustrates the tissue bag 700 in a closed state, with the distal
portion 720 in a rolled, stored configuration in body 615. In Figure 32, as vacuum is
applied to the interior of body 615 (such as through a channel in endoscope 100),
tissue (indicated by numeral 2000) is drawn into opening 660 and causes the
proximal portion 710 to expand to accommodate the tissue. The cutting wire 640
can than be advanced distally (or pulled proximally) to sever tissue drawn into the
body 615.

In Figure 33, tissue grasper 3000 can be advanced from a channel of
endoscope 100 to grasp the severed tissue sample (or tissue grasper could be used to
grasp the tissue prior to severing the sample with wire 640). In Figure 34, the tissue
grasper can be used to push or otherwise place the cut tissue sample 2010 distally

into the tissue sample bag 700. As multiple samples are added to the bag 700, the
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and because the bag 700 unfolds distally of the opening 660, additional

sanpl es can be obtained and stored as the doctor noves backward in the d
tract (such as from the cecumto the anal opening), and w thout obstructing
the view of the tissue receiving opening 660 through the endoscope. In
particular, the bag 700 can expand/unfold in a distal direction, opposite
to the direction in which the doctor is noving the device in the @ tract. .
Figures 35-38 illustrate a tissue resection device 800. Device 800 can be

di sposed at tHgaigaetidal 720 RinfINd OSSR isk QRp&Hds &) }6¥idd h@%'spic% fonaRferal ¢ device,
such as a flexible corrugated tube for receiving an endoscope. The device

800 can i ncl udmpkes. Bagl§0BE&SH, unepllfsuelxihbi @Stdqmalqnﬂé@ext&lds demtlle'rfmrmglddl stally
from body 805 having a dis ni, N 1 des,on rails 814
di sposed on a“tBpe gﬁ??’ﬁ%ogdl%?n?’l% V%@(@O 3013 ‘?ﬁoﬁh %@?8%?%9 opening in
the top surfaﬁemda@&myaﬁémetm&rauﬁa@ﬂmeah@s:@la\ueﬂaepmﬂmlagas&waeopem ng into
a vacuum chanber 818. The rails 814 can be disposed in generally parallel

rel ati onshi p @euBaSaMBlegeandye teksa Arshat t!aaelostﬁdlmls)ﬁynbm the Glyjracs, vatteeaclyr ot her
bl d
suitabl e ”echﬁqmg%gﬂfgfgop g&g@pﬂ@géﬁ% 70!69 TRl gﬁ%icfaﬁ%mpﬁa n fgpL Oyed to

advance the s ning s and retract the sled
815 proxi mal Iprohhmllg&baﬂmaxda}:mmhn Ghtzachtr obiliBhe nExtgmnﬂe,?&dahthwsfa&Hm sl ed

retracted so that ti ss e. drawn . i nt 0 vacuum er 818 and severed
usi ng RF cut t V' 3 FPHEC F‘%lcftag‘i@lloé.‘ﬁdf?l’e‘ﬁs‘ﬂ%& \tféﬁcgacaé'f’%tal ly to

cover the chagbepe nsm/@s@&cbagawhsean lhhﬁewes%w&& Rg opbi @s"o 818 can be
turned off so that the cut tissue sa e retained int sl ed 815. A
nﬁaa@lftbmm

gauze mat eri adnd(becayse abhg A0 unfoldudista ingr66; agditienad $§mIdPS e@nher
sul abl &y r Gl gy JRLGFAF: O rOTR] QYR 8D, HEB1 0S|I suBffice of the

sled 815 to re arn cut sanp PTlustrates a
gauze pad 888th86ecﬁlhﬁtﬁ@l$@d\abdspeﬁing);laﬁdlﬁntbduﬂof)mcm thdnaewbﬁtﬁae:rssnﬁw when t he
sled is positioned to ,cover opening 816. Al ternaIafveI y, the sled 815 can

i ncl ude an ap@Feivingapening §69 through the gndoscope. Inparticylar. thebag J00can st i n

retaining t heex%ﬁx’fﬁ?blﬁ'oldrlﬁ b dRt4P ir&G6h, Bphoditd %o ﬁl'e%ﬂecﬁ%h%ﬁcﬁﬁxe%@@t\ﬁﬁst he sled
positioned distally and receiving a cut tissue sanple. Figure 38 shows the

sl ed retract enopingtherdelicy inghe Ghtractpeni ng in the vacuum chanber 818 and
holding a reta nedFi%l'lrgss 339 ﬁﬁ?tlra?e'atissue resection device 800. Device 800 can be

disposed at the end of an endoscope 100 or other flexible endoscopic device, such as
a flexible corrugated tube for receiving an endoscope. The device 800 can include a
body 805, a flexible nose piece 810 extending distally from body 805 having a distal
opening, a sled 815 which rides on rails 814 disposed on an upper surface of body
8035, and a tissue receiving opening in the top surface of body 803, the tissue
receiving opening 816 opening into a vacuum chamber 818. The rails 814 can be
disposed in generally parallel relationship on each side of opening 816. A push/pull
wire 845 (or other suitable mechanism for advancing/retracting sled) can be
employed to advance the sled 815 distally (for obtaining samples) and retract the
sled 815 proximally ( to expose vacuum chamber 818).

Figure 35 shows the sled retracted so that tissue can be drawn into vacuum
chamber 818 and severed using RF cutting wire 840. The sled 815 can then be
advanced distally to cover the chamber and severed sample, and the vacuum to
chamber 818 can be turned off so that the cut tissue sample may be retained in the
sled 815. A gauze material (e.g. such as a gauze pad shown in Figure 37) or other
suitable hydrophilic material can be employed on the inside surface of the sled 815
to help retain the cut sample in the sled. Figure 37 illustrates a gauze pad 888
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In use, the sled 815 can be positioned proximlly of opening 816, vacuum
can be provided to chanber 818 (such as by an endoscope) to draw tissue into
chanber 818, and the cutting wire 840 can be used to sever a tissue sanple.
Vacuum is maintai ned in chanber 818 as sled 815 is advanced distally. Wth
the sanple storage sled 815 in the distal position, the vacuumin chanber
818 is released so the tissue sanple can be retained by the gauze or other
hydrophilic material disposed in the sled 815. The sled can then be

retracted andispbéetgisled 3P bed REME ERGEharabel 838 Fheflthe ViBH isshoitibhedts enmbodi nent s
of the present invention have been disclosed, it wll be obvious to those

skilled in teveiopening§los ydiicrastivstys thesled 843 endpdydecaappruredyagriesptedy anpl e
only. The pr%%gé}{uréd‘s‘ﬁgﬂ tﬁ%éﬂRYn #%‘?auﬂﬁgﬁkgﬁﬁ‘plé ik bor %%HR% Rgot her — nedi cal

devi ces, including nmedr cal devices us e worki ng channel of an
endoscope or Wit Rigare 3ntiowe eealed Positibned distablymnd seceiginglheuptissuest eri | i zed and

packaged in a seal ed cont |ner nvel pe to contam nation. The
pr esent mvél"\‘i’l"&ng BY’B ed%ﬂ refeacte QF%&P%R’LP(E@%%‘EJ‘B%HHP%V?P@U‘PC& or
al ternativel Y. B¢ sli)QancPHH‘&lhéH?étﬁﬂecft%ue@d}nblem e uses. Further, each el ement
or conponent of the present “invention may be alternatively descrl bed as a

means for perfor mlmgsetﬂhe sled 8t ca@rbeopomti‘onﬂctmrpm@llpef ¢n9nmgc§lﬁyvacwm el enent or

conponent . Numa ous va 0 uti.ons now occur
T Those. ski IPERE PRl anRe S IRRAEE b o2 HoSS il Rt on

Accordi ngly, chimbé 88|t giadRe cithad wirb €40 AM®Busddito b&vet 4 fidsheshnpM. Y by t he
spirit and scope of the appended clainms. 31 WHAT IS CLAIMED |IS: |. An
appar at us ope¥asHie iyaintaipsd in chpgber 818 aisled 8 hhis afvansed distally. h‘@lﬂémﬁar at us

conpri si ng: %aﬁahl%%%?%'e%i%ﬂ%ﬁkﬂﬂhgﬁ}é{a?ﬁosﬁieqﬂg{hk%&ﬁgm"’}nléf?éi’%(be'r B4 4OL0L. d@ tissue

recei ving openi tissue cut assocl ated wth and noveabl e
at | east par tsbyhetasummptemanbbsesmaedmbé gdungyorapiean hpdroplilic metedali ng ti ssue

operat i onal | yRBSCR URAIsH S5y The AeL iR e s e Gleh sod B SRR B Gefinal

direction anthhas@teat al direction, relative to the distal

While various embodiments of the present invention have been disclosed, it
will be obvious to those skilled in the art fhat such embodiments are provided by
way of example only. The present invention may be provided in kit form with other
medical devices, including medical devices useful in the working channel of an
endoscope, or with an endoscope. The kit elements can be pre-sterilized and
packaged in a sealed container or envelope to prevent contamination. The present
invention may be provided as a single use disposable device, or alternatively, may be
constructed for multiple uses. Further, each element or component of the present
invention may be alternatively described as a means for performing the function or
functions performed by the element or component. Numerous variations, changes,
and substitutions will now occur to those skilled in the art without departing from
the invention. Accordingly, it is intended that the invention be limited only by the

spirit and scope of the appended claims.
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end of the endoscope, thereby allowing tissue to be severed at various

di stances fromthe distal end of the endoscope. 2. The apparatus of Claim!]l
where in the tissue resection device is slidably supported with respect to
t he endoscope. 3. The apparatus of Claim1l wherein the tissue resection
device is positionable distally of a distal end of the endoscope. 4. The
apparatus of Claiml wherein the tissue cutting elenent is a RF tissue
cutting elenent. 5. The apparatus of Claim1, wherein the body includes a

tissue regRIXT LAY fgrent. 6. The apparatus of Claim5 wherein the
tissue receiving conpartment is in fluid comunicatons with a source of

vacuum so that a vaccumis induced within the tissue receivVving

conpartment. 7, The appar at s of daiml1l, wherein at |east a ortlon of the
body portion i&n aPR%ﬁE% béﬁuﬁraf]? \éseé’ﬂﬁ‘aef“aetnﬁgsct‘?f’e HSIRPRRNS r t her

conpr i si NgoRprifXi bl e rrenber for receiving at |east one tissue sanple,
wherein the flexible nmenber is deployable froma closed state in which
access to the ﬂl%ﬁsjwmsectmrdbélﬁe Femprésing i cted, to an open state in which a
tissue is reci evabl h The apparatus of Caim1l
wherein the flexibl e auémgans r%“egluﬁo lngsagrrpl e bag which is adapted

to unroll as sanpl estiguecwttiedementiaiclateisvich sRIMAbRabRAL 1ed&l .pakie appar at us
of Claim9 wherein the ti ssue sanple bag is adapted to be unfol ded in a
di stal di rect i ¥oss dhe s feeyliB g 0peHRg f%ﬁe\fféogeésup@%%ﬂmh agd pr oxi nal

direction RAEInIRPELALUS a&g td aﬂh%ﬂﬁ%m%'e%ﬁgﬁﬁoﬁ?l Ip%%tlgw l{;)ﬁ%s a

col |l ar securavae to an endosco e at or t I st end
endoscopensebiraaiersglented fisnf oproRinged drrgcttoh eandbad;staviﬂg/ctfonomanhetmmb dastali n a

bi asi ng di ion sel ec edfr one o oxi ma dJretlon di st al
di et  oneTdhe FiSiRB g < VB b oG R Setarbs P e second
col lar i ngRal Hd TGhd QRA0SRPEsed to the biasing direction;

2. The apparatus of Claim 1 where in the tissue resection device is slidably

supported with respect to the endoscope.

3. The apparatus of Claim 1 wherein the tissue resection device is positionable

distally of a distal end of the endoscope.

4. The apparatus of Claim 1 wherein the tissue cutting element is a RF tissue cutting

element,

5. The apparatus of Claim 1, wherein the body includes a tissue receiving

compartment.
6. The apparatus of Claim 5 wherein the tissue receiving compartment is in fluid
communicatons with a source of vacuum, so that a vaccum is induced within the tissue

receiving compartment.

7. The apparatus of Claim 1, wherein at least a portion of the body portion is

transparent.
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wherein tensioning of the tensioning neans by a user results in novenent of
the body in a direction opposed to the biasing direction, and rel easi ng of
the tension in the tensioning nmeans results in novenent of the body in the
biasing direction, thereby to operationally |locate the tissue resceiving
opening for severing of tissue froma patient. 33

8. The apparatus of Claim 1,further comprising a flexible member for receiving at
least one tissue sample, wherein the flexible member is deployable from a closed state in
which access to the flexible member is restricted, to an open state in which a tissue is

recievable into the flexible member.

9. The apparatus of Claim 1 wherein the flexible member is a folded tissue sample

bag which is adapted to unroll as samples are added to the tissue sample bag.

10.  The apparatus of Claim 9 wherein the tissue sample bag is adapted to be unfolded

in a distal direction as the tissue resection device is moved in a proximal direction.

11.  The apparatus of Claim 1, wherein the device comprises

a collar securable to an endoscope at or towards the distal end of the
endoscope;

biasing means for biasing the body away from the collar in a biasing
direction selected from one of a proximal direction and a distal direction; and

tensioning means operable by a user for pulling the second collar in a
direction opposed to the biasing direction;

wherein tensioning of the tensioning means by a user results in movement
of the body in a direction opposed to the biasing direction, and releasing of the
tension in the tensioning means results in movement of the body in the biasing
direction, thereby to operationally locate the tissue resceiving opening for

severing of tissue from a patient.
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