ENDOSCOPI C SUTURI NG DEVI CE  BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to | aparoscopic surgical
instrunments. More particularly, the invention relates to an endoscopic
suturing device for continuous suture application. 2. Description of the
Prior Art Endoscopic procedures have been rapidly devel opi ng over the past
decade. These procedures often allow for the perfornmance of surgical
procedures with mninmal trauma when conpared to prior techniques requiring
| arge external opening to expose the internal organ or tissue requiring
repair. In addition to the many areas in which endoscopic procedures have
found use, endoscopic procedures have been devel oped for surgical
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2. Description of the Prior Art

Endoscopic procedures have been rapidly developing over the past decade. These
procedures often allow for the performance of surgical procedures with minimal trauma when
compared to prior techniques requiring large external opening to expose the internal organ or tissue
requiring repair.

In addition to the many areas in which endoscopic procedures have found use, endoscopic
procedures have been developed for surgical procedures addressing morbid obesity. Morbid
obesity is a serious medical condition. In fact, morbid obesity has become highly pervasive in the
United States, as well as other countries, and the trend appears to be heading in a negative direction.

Complications associated with morbid obesity include hypertension, diabetes, coronary artery
disease, stroke, congestive heart failure, multiple orthopedic problems and pulmonary insufficiency
with markedly decreased life expectancy. With this in mind, and as those skilled in the art will
certainly appreciate, the monetary and physical costs associated with morbid obesity are substantial.
In fact, it 1s estimated the costs relating to obesity are in excess of 100 billion dollats in the United
States alone.

A variety of surgical procedures have been developed to treat obesity. One procedure is
Roux-en-Y gastric bypass (RYGB). This operation is highly complex and is commonly utilized to
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1 treat people exhibiting norbid obesity. Around 35,000 procedures are
performed annually in the United States alone. Oher forns of bariatric
surgery include Fobi pouch, bilio-pancreatic diversion, and gastroplasty or
"stomach stapling”. In addition, inplantable devices are known which limt
t he passage of food through the stomach and affect satiety. RYGB invol ves
novenment of the jejunumto a high position using a Roux-en-Y |oop. The
stomach is conpletely divided into two unequal portions (a smaller upper
portion and a |l arger lower gastric pouch) using an automatic stapling

devi ce. The upper pouch typically neasures |less than about 1 ounce (or 20
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secret stomach juices flowing through the intestinal track.

A segment of the small intestine 1s then brought from the lower abdomen and joined with
the upper pouch to form an anastomosis created through a half-inch opening, also called the stoma.
This segment of the small intestine is called the “Roux loop™ and carries the food from the upper
pouch to the remainder of the intestines, where the food is digested. The remaining lower pouch
and the attached segment of duodenum are then reconnected to form another anastomotic
connection to the Roux loop at a location approximately 50 to 150 cm from the stoma, typically
using a stapling instrument. It is at this connection that the digestive juices from the bypass
stomach, pancreas, and liver, enter the jejunum and ileum to aide in the digestion of food. Due to
the small size of the upper pouch, patients are forced to eat at a slower rate and are satiated much
more quickly. This results in a reduction in caloric intake.

As those skilled in the art will certainly appreciate, the conventional RYGB procedure
requires a great deal of operative time. Because of the degree of invasiveness, post-operative

recovery time can be quite lengthy and painful. In view of the highly invasive nature relating to the



recovery time can be quite |lengthy and painful. In view of the highly
invasive nature relating to the 2 current RYG procedure, other |ess

i nvasi ve procedures have been devel oped. Wth this m nd other procedures
for reducing the size of the stomach have been devel oped. The nbst conmon
formof gastric reduction surgery involves the application of vertical
staples along the stomach to create an appropriate pouch. This procedure is
commonl y performed | aparoscopically and as such requires substanti al
preoperative, operative, postoperative resources. As encl oscopic devices and
procedures have devel oped, surgeons have begun to enploy encloscopic

techni ques to gastric procedures such as those di scussed above in an effort
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end of t Heumeen wduckitbe timk vesuaed omprgredures and recovery. With the foregoing in mind,

procedures and apparatuses that allow for the performance of gastric reduction surgery in a time
efficient and patient friendly manner are needed.

One area that has not been adequately addressed is the need for the application of sutures as
these gastric, and other endoscopic, procedures are being performed. The present invention

provides an endoscopic suturing device adapted for the continuous application of sutures.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide an endoscopic apparatus for
the continuous application of a suture. The apparatus includes a suturing body that is shaped and
dimensioned for attachment to the distal end of a commercially available endoscope in a manner
permitting actuation thereof. The suturing body is composed of a suture housing in which a needle
and drive assembly are housed for movement of the needle about a continuous circular path
facilitating the application of a suture secured to a distal end of the needle. The drive assembly
includes a rocker that moves along the suture housing under the control of a drive cable and a pin,

wherein actuation of the drive cable and pin cause the rocker to selectively engage and disengage



i ncl udes a rocker that noves along the suture housing under the control of a
drive cable and a pin, wherein actuation of the drive cable and pin cause
the rocker to selectively engage and di sengage 3 the needl e causing the
needl e to nove about a circular path in a continuous manner. It is also an
obj ect of the present invention to provide an endoscope for the continuous
application of a suture. The endoscope includes an endoscope body. The
endoscope al so includes a suturing body that is shaped and di nensi oned for
attachnent to the distal end of the endoscope body in a manner permtting
actuation thereof. The suturing body is conposed of a suture housing in

whi ch a needl e and drive assenbly are housed for novenent of the needle

about a GRNdAHeMRing Ghd Sddhiako RRVDAERE S Likdudl bitd it DeoRRbiCRidRp of a suture
secured to a distal "'end of the needle. The drive assenbly includes a rocker
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a pin, wherein actuation of t drive cab nd pin cause the rocker to
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facilitating the application of a suture secured to a distal end of the
needl e. TFiseld ppihfaglgatmersheappiggsion ©f a sutbiseqrnd tort disel ead sbthgwoedie nkheskive he
needl e about a continuous circular path. Qher objects and advantages of the
present iassemhlyiimondas & fockercharenceyspalpegithe Sutora hoheing fimder gwi aegtrdieafaidrivrel cable
description when viewed in conjunction with the acconpanyi ng draw ngs, which
and a pin, wherein actuation of the drive cable and pin cause the rocker to selectively engage and
disengage the needle causing the needle to move about a circular path in a continuous manner.

It 1s another object of the present invention to provide an endoscopic apparatus for the
continuous application of a suture. The apparatus includes a suturing body that is shaped and
dimensioned for attachment to the distal end of a commercially available endoscope in a manner
permitting actuation thereof. The suturing body is composed of a suture housing in which a needle
and drive assembly are housed for movement of the needle about a continuous circular path
facilitating the application of a suture secured to a distal end of the needle. The drive assembly
applies axial motion to cause movement of the needle about a continuous circular path.

Other objects and advantages of the present invention will become apparent from the

following detailed description when viewed in conjunction with the accompanying drawings, which

set forth certain embodiments of the invention.



set forth certain enbodinents of the invention. 4 BRI EF DESCRI PTION COF THE
DRAW NGS Figure 1 is a perspective view of the present invention wth the
vacuum housi ng secured thereto. Figure 2 is a perspective view of the
present invention wthout the vacuum housing. Figures 3 through 10 are
sectional perspective views denonstrating operation of the present

i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENT The detai |l ed enbodi nent
of the present invention is disclosed herein. It should be understood,
however, that the disclosed enbodinment is nerely exenplary of the invention,
which may be enbodied in various fornms. Therefore, the details disclosed
herein are not to be interpreted as limting, but nerely as the basis for
the clainms and as a basis fBRIREBESCRIPTUON S THEORAMINGSart how to nake
and/or use the invention, Wth reference to Figures 1 to 10, an endoscopic
apparatus 10 Firetin€a pOdcAHOHSY oBPR IpkGatiARN@In Ritls tHeUh&uukZhd Bingis&gtaased.
Al t hough the apparatus is particularly adapted for use in performng
endoscopiyg.gastric reduction procedures, those skilled in the art wll
certainly appreciate that the device may be used for a wide variety of
applications w ] WA : ipyention.
The apparatusﬁ%%ggﬁ%fggé%&gbgﬁ?%F?ﬁ%%gggégkﬁh%%g%nvégsEﬁ%e ah%hg%hensioned
for attachnent t i rCi ' i I pe
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Wth thi%nkghgjnd, the suturing body 14 is secured

DESCRIPTION OF THE PREFERRED EMBODIMENT

The detailed embodiment of the present invention is disclosed herein. It should be
understood, however, that the disclosed embodiment is merely exemplary of the invention, which
may be embodied in various forms. Therefore, the details disclosed herein are not to be interpreted
as limiting, but merely as the basis for the claims and as a basis for teaching one skilled in the art
how to make and/or use the invention.

With reference to Figures 1 to 10, an endoscopic apparatus 10 for the continuous
application of a suture 12 1s disclosed. Although the apparatus is particularly adapted for use in
performing endoscopic gastric reduction procedures, those skilled in the art will certainly appreciate
that the device may be used for a wide variety of applications without departing from the spirit of
the present invention.

The apparatus 10 includes a suturing body 14 that is shaped and dimensioned for
attachment to the distal end 16 of a commercially available endoscope 18 in a manner permitting
actuation thereof and the creation of a vacuum. With this in mind, the suturing body 14 is secured
to the endoscope 18 using known attachment structures appreciated by those skilled in the art.

The suturing body 14 is composed of a first housing member 20 and a second housing
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to the endoscope 18 using known attachment structures appreciated by those
skilled in the art. The suturing body 14 is conposed of a first housing
menber 20 and a second housing 5 nenber 22 secured together to creating a
housi ng 24 in which the functional conponents of the present apparatus 10
are housed for novenent in accordance with the present invention. Wth this
in mnd, the housing 24 includes an inner first track 26 in which the needle
28 is positioned for novenment about a predeterm ned circular path under the
control of the drive assenbly 30. The drive assenbly 30 is supported within
second and third tracks 32, 34 positioned about the inner first track 26.
The drive assenbly 30 applies axial notion to cause novenent of the needle

28 about ném?b%%% DUQMS ¢ e{h%yloa&ea%ﬁgbho Jggﬂm mcﬁ%ﬁeeﬂh&yonépco@og@&@B@Jhlsy

conposed of a rictiorf plate 36 Stati |y mounted al ong the second track
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opening 44 in ICh tis ye IS 05|t|oned durln uturi gﬂe C—sh e of the
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operation thereof. Referring to Fi ures 1 and 2, the present endoscopic
suture apppatdssttack 36 athediveasses IYéBPrPﬁ%&e%iﬁ%ﬁl Pty & FRBT BORHRRHSCbDEs 18 by
way of a clﬁg% 17. As nentioned above, the suture apparatus 10 may be
secured teedtdS abauoseameuas cirenlag paty | kheylrise assgoyly 3 5 seraraldspaepied@tar om t he
spirit of the present invention. The suture apparatus 10 is oriented in a
way t hat fadticowdte estarsaly nneuntevkdlorigahasegprd track i3 pndh radver Iebat reo25alangithe
operative field, as well as create a snmall cross section to aid
second track 32 while a pin 40 moves along the outer third track 34. A drive cable 42 is coupled to
the pin 40 for controlling actuation thereof in the manner described below in greater detail.
For reasons that will become apparent based upon the operation of the present suture
apparatus 10 as described below in greater detail, the suturing body 14 is substantially C-shaped with
a central opening 44 in which tissue is positioned during suturing. The C-shape of the suturing
body 14 allows the needle 28 to move about a circular path during operation thereof.
Referring to Figures 1 and 2, the present endoscopic suture apparatus 10 is attached to
commercially available endoscopes 18 by way of a clamp 17. As mentioned above, the suture
apparatus 10 may be secured to the endoscope 18 in a variety of ways without departing from the
spirit of the present invention. The suture apparatus 10 is oriented in a way that allows the user to
maintain visibility of the needle 25 and operative field, as well as create a small cross section to aid
in transoral insertion (when the apparatus is used in gastric surgical procedures).
A vacuum housing 46 surrounds the suturing body 14 of the present suture apparatus 10

defining a cavity 48 in which the suturing body 14 sits. The vacuum housing 46 is coupled to the

vacuum line 50 of the endoscope 18 such that a vacuum is created within the cavity 48 defined by
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in transoral insertion (when the apparatus is used in gastric surgical
procedures). A vacuum housing 46 surrounds the suturing body 14 of the
present suture apparatus 10 defining a cavity 48 in which the suturing body
14 sits. The vacuum housing 46 is coupled to the vacuumline 50 of the
endoscope 18 such that a vacuumis created within the cavity 48 defined by 6
vacuum housi ng 46, as well as the central opening 44 of the suturing body
14. In this way, the application of the vacuum draws adjacent tissue into
the central opening 44 of the suturing body 14. As nentioned above, the
housi ng 24 contains a needle 28 used in the application of a suture 12 to
the tissue drawn within the central opening 44. The suture 12 is secured to

the di st ghe GRcthRfing 14185 BEEL 1Be EBit@ANGhchBig Al B SIMLANGRo Ay, h Si8UGaR et he
needle 28 is actuated I n accordance mnt% the present i'nvention as described
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path. The 'needl e 28 extends along an arc of 240 degre creating an opening
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opening may be varie ave conte a nee
of fering.gn ni ng_of lﬁ? gg rees. The le 28 .j.nclud n |nterio
cur  ace 43 tBg RS Htn ST opr B oyt bty HnSesy B TR B8
an exterjor uréac . 54 al on tﬁgﬁputer surface of the arc defined by the
needl e 287 edet Bl sfaton Cite” Usgvaeas ttanerdlt 6 Prend Brorient rabdsa of
the needle 28. As w il _ be_appreciated based upon the follow ng description,
t he not cRESCHEEERECEHA 5Dk ACEN e RE P BripFuryrsda rppterReuR RIGEIHTEEADI vy 30
in grabbing, driving and rel easing the needl e 28. Al though notches along the
ext eri or A 28 dihe neele oastangs alpes ¥ e Pb&Wdlepises g AN SRUWIERIER with a
preferred enbodi ment of the present invention, it is contenplated the
needl e malpgbes. fomisres, thioschbdied mothe e svilbapprectatrathattthe opkniingemayaaeswartesd; yorner el y
grips the substantially snooth exterior surface of the needle to drive it
f or war d. example, we have contemplated use of a needle offering an opening of 140 degrees. The needle 28

includes an interior surface 52 along the inner surface of the arc defined by the needle 28 and an

exterior surface 54 along the outer surface of the arc defined by the needle 28. A series of notches

56 are cut into the exterior surface 54 of the needle 28. As will be appreciated based upon the

following description, the notches 56 are shaped and dimensioned for used by the drive assembly

30 in grabbing, driving and releasing the needle 28. Although notches along the exterior surface of

the needle are disclosed for use in accordance with a preferred embodiment of the present

invention, it is contemplated the needle may be formed without notches such that the drive

assembly merely grips the substantially smooth exterior surface of the needle to drive it forward.

Operation of the drive assembly 30 and movement of the needle 28 is described with

reference to Figures 3 to 10, wherein one half of the housing 24 is removed, exposing internal

components of the present suture apparatus 10. The drive cable 42 is rigidly attached to the pin 40.

As is described below in greater detail, the drive cable 42, pin 40 and rocker 38 are extended and

retracted to engage and disengage the needle 28 for movement thereof about its circular path. The

drive cable 42 is flexible enough to curve in the housing 24 and flex along with the endoscope 18,
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Operation of the drive assenbly 30 and novenent of the needle 28 is
described with reference to Figures 3 to 10, wherein one half of the
housi ng 24 is renoved, exposing internal conponents of the present suture
apparatus 10. The drive cable 42 is rigidly attached to the pin 40. As is
described below in greater detail, the drive cable 42, pin 40 and rocker 38
are extended and retracted to engage and di sengage the needle 28 for
novenent thereof about its circular path. The drive cable 42 is flexible
enough to curve in the housing 24 and flex along with the encl oscope 18, 7
but is rigid enough to be conpressed to drive the rocker 38 into its initial
drive stage (see Figure 4). The rocker 38 is conposed of an arcuate
engagenentt SeEpBehopB taBd camp ALt Ag difRthe Fock&B8WRb Kis igtid] Ariec0diod Nt FROrev).t h
the pin 40 to control the position of the engagenent nenber 58 for

sel ective engagenent with the needl e 28. The engagenment nenber 58 is
constructed with internal notches 62 shaped and di nensi oned for engagi ng

the needle 28T§1€r&§£r\’3% id Lorhgbsd Gt ACHKMaREnoBbheRihQber B bhnPEEdFihink WEfnber
novenent thereof as the rocker 38, that 1S,” both the engagenent nber 58

R R G s TR L S

designed to translate in_t hou both radiall owar ds and.away from
the nooard sEREEEaFnld Jpia RSleR, e TR P ElcRietsd NIRRT
count ercl.ock rc defin hi eved
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menber 58 is noved into and out of engagenment with the needle 28 as the
radial  p8and thesamsmingracrebeng)rigmeEeiar cguntpisclogkpise difedsion dewap e intrigl drive
interaction with the pin 40. It is also

stage.

The engagement member 58 of the rocker 38 is designed to translate in the housing 24 both
radially towards and away from the needle 28, as well as translate arcuately clockwise and
counterclockwise about the arc defined by the housing 24. This is achieved through the camming
action offered by the interaction between the camming member 60, the pin 40 and the engagement
member 58. The camming member 60 is rigidly coupled to the engagement member 58 such that
the engagement member 58 is moved into and out of engagement with the needle 28 as the radial
position of the camming member 60 is altered based upon its interaction with the pin 40. It is also
contemplated that a spring element may be employed to force the rocker element 38 against the
needle 28.

More particularly, as the drive cable 42 is compressed (that is, pressed forward) to move the
rocker 38 in a counter-clockwise direction, the pin 40 slides within a slot 64 formed in the camming
member 60 forcing the engagement member 58 and camming member 60 to move

counterclockwise as well as outwardly from the needle 28. The friction plate 36 aids in forcing the

engagement member 58 outwardly from the needle 28 as the rocker 38 is moved in this counter-



contenplated that a spring elenment may be enployed to force the rocker

el enent 38 against the needle 28. Mre particularly, as the drive cable 42
is conpressed (that is, pressed forward) to nove the rocker 38 in a
counter-clockwi se direction, the pin 40 slides within a slot 64 forned in
the canm ng nenber 60 forcing the engagenent nenber 58 and camm ng nenber
60 to nove counterclockwi se as well as outwardly fromthe needle 28, The
friction plate 36 aids in forcing the engagenent nenber 58 outwardly from
the needle 28 as the rocker 38 is noved in this counter 8 cl ockw se
direction. As tension is applied to the drive cable 42 and ultimately the
pin 40, the pin 40 slides within the canm ng nenber 60 applying pressure to
t he enga - r 58 and canm ng nenber 60 which causes the engagenent
menber Sgﬁgﬁﬂ&fggggﬁhg menber 60 to travel inwardly into contact with the

exterior surface 54 of the needle 2 to.the c 1.0 LAl | t.ing
From the i nt o GaPraR P T WGt Rl P FRTRR AR RS R0 ERIAD
menber Gg? As tensiog i copiinuall% tgg@Lied tg th dé'v cabl.e 42 fhe
not ches B2 FOFHETERBS@OARETIRRES Sy 1t BE B ar P e RS IR A UM RFEE gr ab
into the notches 56hcut into thebexggrior surface 54Oof t he needl e 28,
causi ng PRFNCAERUFENOENPEETSY S DET JH SR PFTPHEOIBERET BB INURL i nto the
housi ng 24 and the procedure nust start _all over. As the lim¢t of the
stroke i SovtaacHBdhe e¥uospefast 8 ot bapreisEdue e therqapsipgntien oultiag EPRghe he
engagenent nenber 58 to disengage fromthe needle 28 by way of the cam
feat ure faeradtioned therpanrtO entbthe slopphwtthin theghmmeg pembathiAsHetsiantecatigrallgs of
the camm ng nmenber 60 as the pin 40 slides wthin the slot 64 causing the
engagenenpplee iy d58e ecablt 42ahemorghesdibenmed @long theoveercutfavaodthe engagement

member 58 grab into the notches 56 cut into the exterior surface 54 of the needle 28, causing the

needle 28 to rotate clockwise until the rocker 38 runs into the housing 24 and the procedure must

start all over.

As the limit of the stroke 1s reached, the operator compresses the drive cable 42 causing the

engagement member 58 to disengage from the needle 28 by way of the cam feature resulting from

the interaction of the pin 40 within the slot 64 of the camming member 60 as the pin 40 shides

within the slot 64 causing the engagement member 58 and camming member 60 to move outwardly

and in a counterclockwise direction. The compression on the drive cable 42 is continued until the

rocker 38 moves counterclockwise reaching the opposite end of the housing 24. Tension is then

applied to once again move the needle 28 in a clockwise direction and the procedure is repeated

until the needle has traveled 360 degrees.

While the preferred embodiments have been shown and described, it will be understood

that there 1s no intent to limit the invention by such disclosure, but rather, is intended to cover all

modifications and alternate constructions falling within the spirit and scope of the invention.



and in a counterclockw se direction. The conpression on the drive cable 42
is continued until the rocker 38 noves counterclockw se reaching the
opposite end of the housing 24. Tension is then applied to once again nove
the needle 28 in a clockw se direction and the procedure is repeated until
the needl e has travel ed 360 degrees. Wile the preferred enbodi nents have
been shown and described, it will be understood that there is no intent to
limt the invention by such disclosure, but rather, is intended to cover al
nodi fications and alternate constructions falling within the spirit and
scope of the invention. 9 CLAIMS: 1 An endoscopic apparatus for the

conti nuous application of a suture, conprising. a suturing body that is
shaped andatiigensi oned for attachnment to the distal end of a comercially
avai |l abl e encl oscope in a manner permtting actuation thereof, the suturing

body i's ¢ONPOAREn@IscibiSippHfatusTOBE e&qdnuomp?naaom@emu%ur@rt%qﬂslmg assenbl y
are housed for novenent of the needle about a continuous circular path

facilitating 1h&, Q)IOH H§r§h ed dalmeug&eﬁqsmtﬁ@hmt%%esalﬁ&leﬁal@!fpf the
needl e; the drlve ssenbly in es a rocker that noves along the suture
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the drive ca N cause the Tock r to ectivel Y engage and
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U ROUE o0 SHLOTE, LG BT R0 e RSN DL bl 0
suture secured to a distal end of the needle;
the drive assembly includes a rocker that moves along the suture housing under the control
of a drive cable and a pin, wherein actuation of the drive cable and pin cause the rocker to
selectively engage and disengage the needle causing the needle to move about a circular path in a

continuous manmner.

2. An endoscopic apparatus according to claim 1, wherein a vacuum housing surrounds the
suturing body, the vacuum housing being shaped and dimensioned for coupling to a vacuum line of

the endoscope.
3. An endoscopic apparatus according to claim 1, wherein the needle is arcuate.

4. An endoscopic apparatus according to claim 1, wherein the needle includes an interior
surface, an exterior surface, and a notch formed along the exterior surface of the needle, and the
rocker includes a notch shaped and dimensioned for engaging the notch along the exterior surface
of the needle during actuation thereof.

5. An endoscopic apparatus according to claim 1, wherein the rocker is composed of an

10



3. An endoscopi c apparatus according to claim1l, wherein the needle is
arcuate. 4. An endoscopi c apparatus according to claiml1l, wherein the needle
includes an interior surface, an exterior surface, and a notch formed al ong
the exterior surface of the needle, and the rocker includes a notch shaped
and di nensi oned for engaging the notch along the exterior surface of the
needl e during actuation thereof. 5. An encl oscopic: apparatus according to
claim1l1, wherein the rocker is conmposed of an 10 engagenent nenber and a
carom ng menber working in conjunction with the pin to control the position
of the engagenent nmenber for selective engagenent with the needle. 6. An
endoscopi ¢ apparatus according to claim5, wherein the carom ng nenber

i ncl udes e@yaohedt mefbWiingh &Hx@ni:ﬁ’% ReMBYSorkifl irC@WinbEhA High ﬁf&gﬁgm%mromﬁg‘oer to
nove into ahd out of engagenent with the needle. 7. An endoscopi c apparatus

accordi ngogitfbncdfqlﬂl&r%?%emg{ &E&b&ﬂ%g £e§k%5€er en %Pﬁtr wiid'pﬂzlle lx’lg&ﬁe. a friction plate

which aids 1 n contr I'ng the positionlng he engagenent nenber. 8. An
endoscopi ¢ apparatus according to claimb5, wherein the engagenent nenber is
arcuate to substantially conformto the shape of the needle. 9. An endoscope
for the continuous application of .a suture, conprising.. an endoscope body;
2 suturi fig ot PHr R s REREBEd B o BT PSSP IBR AL DY BUEHS i ot 4
end of the endoscope bodg in a. manner ernittiﬁg act uat.i on ahereof; t he
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assenbly are housed for novenent of the needl e about a continuous circular
pat h facPrgegestenhyith He 266fFi cation of a

7. An endoscopic apparatus according to claim 5, wherein the rocker further includes a friction

plate which aids in controlling the positioning of the engagement member.

8. An endoscopic apparatus according to claim 5, wherein the engagement member is arcuate

to substantially conform to the shape of the needle.

9. An endoscope for the continuous application of a suture, comprising:

an endoscope body;

a suturing body that i1s shaped and dimensioned for attachment to the distal end of the
endoscope body in a manner permitting actuation thereof;

the suturing body is composed of a suture housing in which a needle and drive assembly are
housed for movement of the needle about a continuous circular path facilitating the application of a

suture secured to a distal end of the needle;
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suture secured to a distal end of the needle; 11 the drive assenbly includes
a rocker that noves al ong the suture housing under the control of a drive
cable and a pin, wherein actuation of the drive cable and pin cause the
rocker to selectively engage and di sengage the needl e causing the needle to
nove about a circular path in a continuous manner. 10. An endoscope
according to claim9, wherein a vacuum housi ng surrounds the suturing body,

t he vacuum housi ng bei ng coupled to a vacuum|line of the endoscope. 11. An
endoscope according to claim9, wherein the needle is arcuate. 12. An
endoscope according to claim9, wherein the needl e includes an interior
surface and an exterior surface, and a s notch forned along the exterior

surface of thenged Liﬁqzm@l?@hctda@s 4 k& that Rk tBe ORLGC moﬁﬁﬁ’g?%egm control
di mensi oned for engaging’'the notch along the exterior surface of the needle
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claim 13, in the canm ng nenber includes a slot in which the pin noves

ere
f or causfﬂéﬂwﬂgﬂgﬁﬁﬁbenent nenber to nmove into and out of engagenent with
the needle. 12 15. An endoscope according to claim 13, wherein the rocker
further includes a friction plate which aids in controlling the positioning

of the engagenent menber. , , ,
10. An endoscope according to claim 9, wherein a vacuum housing surrounds the suturing

body, the vacuum housing being coupled to a vacuum line of the endoscope.
11.  An endoscope according to claim 9, wherein the needle is arcuate.

12, An endoscope according to claim 9, wherein the needle includes an interior surface and an
exterior surface, and a s notch formed along the exterior surface of the needle, and the rocker
includes a notch shaped and dimensioned for engaging the notch along the exterior surface of the

needle during actuation thereof.

13. An endoscope according to claim 9, wherein the rocker is composed of an engagement
member and a camming member working in conjunction with the pin to control the position of the

engagement member for selective engagement with the needle.
14. An endoscope according to claim 13, wherein the camming member includes a slot in which

the pin moves for causing the engagement member to move into and out of engagement with the

needle.
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16. An endoscope according to claim 13, wherein the engagenent nenber is
arcuate to substantially conformto the shape of the needle. 17. An
endoscopi ¢ apparatus for the continuous application of a suture, conprising
a suturing body that is shaped and di nensioned for attachnment to the distal
end of a commercially avail able endoscope in a manner permtting actuation
thereof; the suturing body is conposed of a suture housing in which a needle
and drive assenbly are housed for novenent of the needle about a continuous
circular path facilitating the application of a suture secured to a distal
end of the needle; wherein the drive assenbly applies axial notion to cause
novenent of the needle about a continuous circular path. 18. An endoscopic
appar at ugs.accandhdgscdpr Ltaidig 1d clawh e, eherein thagicken vk iimgndesis friatiog platehe
suturing body, the vacuum housing bei ng shaped and di mensi oned for coupling

to a vacuhithlaiddeh &ntrolling tRNARECARE of R.endidcBfosGaRk C apparat us according to
claim17, wherein the needle is arcuate. 13
16.  An endoscope according to claim 13, wherein the engagement member is arcuate to

substantially conform to the shape of the needle.

17.  An endoscopic apparatus for the continuous application of a suture, comprising:

a suturing body that is shaped and dimensioned for attachment to the distal end of a
commercially available endoscope in a manner permitting actuation thereof;

the suturing body is composed of a suture housing in which a needle and drive assembly are
housed for movement of the needle about a continuous circular path facilitating the application of a
suture secured to a distal end of the needle;

wherein the drive assembly applies axial motion to cause movement of the needle about a

continuous circular path.
18. An endoscopic apparatus according to claim 17, wherein a vacuum housing surrounds the
suturing body, the vacuum housing being shaped and dimensioned for coupling to a vacuum line of

the endoscope.

19. An endoscopic apparatus according to claim 17, wherein the needle is arcuate.
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