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Surgical Instrument With Rotatably Mounted Oftset
End Effector and Method of Using the Same

BA ROUND OF THE INVENTIC
Field of the Invention:

The present invention pertains to a methods and apparatus for endoscopic and

open surgery and, more particularly, to various end effectors of a surgical device that
are offset from an axis and methods of manipulating these end effectors.

iscussion of the Rela

Art.

Various steps are accomplished in both open surgery and endoscopic surgery.
Generally the multiple steps requite various operating instruments. “Open surgery”
refers to surgery wherein the surgeon gains access to the surgical site by a relatively
large incision and “endoscopic surgery” refers to minimally invasive surgery wherein
the surgeon gains access to the surgical site via one or more portals through which
endoscopes are introduced to view the surgical site and through which instruments

having “end effectors”, such as forceps, cutters, needle holders, caUterizers, and the
like, are introduced to the surgical site.

The performance of an endoscopic procedure typically involves creation of one
or more puncture sites through a wall of an anatomical cavity using a penetrating
instrument including an obturator, such as a trocar, disposed within a portal sleeve.
After the penetrating instrument has penetrated into the anatomical cavity, the obturator
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is withdrawn leaving the sleeve in place to form a portal in the cavity wall for the

introduction of instruments such as endoscopes, SCissors, forceps, needle holders and

the like into the anatomical cavity. ‘
The various end effectors at the distal end of the instrument are manipulated by

the surgeon using controls disposed at the proximal end of the instrument. Of course,
it is desirable to move the end effectors through various paths, depending on the step

being performed. Traditionally, this was accomplished by moving the entire end of the
endoscopic instrument. However, recehtly it has been pi'oposed to provide a plurality
of end effectors on a single endoscopic instrument to minimize the number of puncture
sites and thus reduce the risk and healing time associated with endoscopic surgery.

See applicant's concurrently filed pending U.S. patent applications Serial No.
08/847.254 entitled “Suturing Instrument with Multiple Rotatably Mounted Offset End
Effectors and Method of Using the Same” and Serial No. 08/847,188 entitied “Surgical
Instrument with Multiple Rotatably Mounted Offset Needle Holders and Method of Using
the Same”, the disclosures of which are incorporated herein by reference.

When a plurality of end effectors are incorporated into a single endoscopic
device it is desirable to move the end effectors individually with respect to one another
without necessarily moving the entire device. Also, even in single end effector devices,
it is often desirable to move the end effector through a predetermined path, such as an
arc or the like during an operative step, without repositioning the entire endoscopic
device.

Of course, it is also generally desirable to minimize the size of each puncture
site. Further, in order to permit operations on a wide range of tissue sizes, it is
desirable to provide a wide range of relative movement between the end effectors.
These objectives, minimal number/small size punctures and wide range of relative

movement, are seemingly contradictory. Conventional devices have not achieved the
above-noted objectives.

United States Patent 5,582,617 discloses an endoscopic instrument having an
end effector that can move from a position within the diameter of the barrel of the
device to a position outside the diameter. However, this device must pivot about an

axis that is transverse to the axis of the barrel and an axis that is coincident with the
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axis of the barrel and thus requires a complex movement and linkage to accomplish
the disclosed functions. Accordingly, this device falls short of providing an end effector
that can be utilized over a large working span for a wide range of applications.

MMARY OF THE | NTION
Accordingly, it is a primary object of the present invention to overcome the

above-mentioned disadvantages of the prior art and to improve surgical instruments
and methods of surgery including endoéoopic surgery.

It is also an object of the invention to provide an endoscopic device having a
large working span and a small insertion diameter.

Yet another object of the present inventionis to minimize the number of puncture
sites required for performing operative steps on anatomical tissue in an endoscopic
procedure by conducting multiple procedures through a single puncture site with an
instrument that is operable to move an end effector through a predetermined path to
operate on anatomical tissue.

The present invention is generally characterized in an instrument for operating
on anatomical tissue including a barrel, a shaft extending through the barrel and an end
effector mounted on the shaft. The end effector is offset from the longitudinal axis of
the shaft by a connecting member to permit the end effector to move through a path
that is outside of the diametrical dimension of the barrel. During insertion, the end
effector can be positioned within a diametrical dimension of the surgical instrument
either by rotating the shaft or by drawing the shaft and the end effector into the barrel

in an axial manner.
Other objects and advantages of the present invention will become apparent

from the following description of the preferred embodiments taken in conjunction with
the accompanying drawings, wherein like parts In each of the several figures are

identified by the same reference numerais.

BRIEF D RIPTION OF THE DRAWIN
Fig. 1 illustrates a first preferred embodiment of the invention;
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Figs. 2A and 2B illustrate the first preferred embodiment as viewed from a distal
end;

Fig. 3 is a perspective view of the distal end of the first preferred embodiment;

Fig. 4A illUstrates the driver removed from the barrel;

Fig. 4B illustrates the distal end of a modified driver;

" Fig. 4C illustrates the distal end of a modified driver;

Fig. 4D illustrates the distal end of a modified driver,

Fig. 4E shows a distal end of the preferred embodiment with a modified jaws in
the open position;

Fig. 4F shows a distal end of the preferred embodiment with a modified jaws in
the closed position;

Fig. 4G shows a distal end of the preferred embodiment with another modified
jaws in the closed position;

Fig. 4H shows a distal end of the preferred embodiment with another modified
jaws in the open position;

Fig. 4K illustrates adistal end of the preferred embodiment with another modified
jaws;

Fig. 4L illustrates a distal end of the preferred embodiment with another modified
jaws;

Figs. 5A and 5B illustrate the inner mechanism of the proximal controls of the
first preferred embodiment taken along line 5-5 of Fig. 2;

Figs. 6A and 6B illustrate a second preferred embodiment; and

Fig. 7 is a sectional view of the rotating and sliding mechanism of the second
preferred embodiment;

Fig. 8 is a distal end of a modified outer member;

Fig. 9 illustrates another modified driver.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The surgical instrument of the present invention can be utilized to operate on

any type of anatomical tissue in any type of anatomical cavity; and, accordingly, while

the instrument is described hereinafter for use with a portal sleeve In endoscopic
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procedures, such as laparoscopy, the instrument can be used in open surgery and with
catheters and other small and large diameter tubular or hollow, cylindrical members

providing access to small cavities, such as veins and arteries, as well as large cavities,
such as the abdomen.

An instrument according to afirst preferred embodiment of the present invention
is illustrated at 30 in Fig. 1 and includes cylindrical barrel, or outer shaft, 32 which has
an elongated passage defined therein. Driver 40 includes a shaft which is received in
barrel 32. The shaft is constituted of tubular inner membér 44 disposed in tubular outer
member 42, as illustrated in Fig. 4. However, the shaft can be a singular tubular
member, a solid member or of any other appropriate configuration. Driver 40 also has
arms 51 A and 518B serving as connecting members between and end effector 50 and
a distal end of inner member 44. Cam surfaces 52A and 52B are formed respectively
on arms 51 A and 51B. End effector 50 can be any appropriate type of end effector
such as a needle holder, forceps, a clamp, a cauterizer, a ciip applicator or the like. In
this preferred embodiment, end effector 50 is forceps jaws comprising jaw members
50A and 50B disposed on arms 51A and 51B respectively. Arms 51A and 51B extena
transversely, and preferably perpendicular, from the shaft. Also, as shown in Fig. 4,
flanges 46 are formed on a proximai end of outer member 42 to fix collar 55 axially on

at a distal end for being disposed within the body cavity of a patient and terminating

proximally at a proximal end for being disposed externally of the patient. As shown in
Fig. 3, barrel 32 includes a plurality of channels 38a-d extending longitudinally through
barrel 32. The shaft of driver 40 is rotatably mounted in channel 38d. Barrel 32 can
have additional channels for receiving one or more additional instruments to be
introduced in the abdominal cavity or barrel 32 can have fewer channels. Aperture 70
is formed in arm 51A to communicate with an interior of inner member 44. This permits
an additional channel be defined through inner member 44,

One or more light transmitting elements, such as a plurality of light transmitting
fibers 39, extend longitudinally through barrel 32 as is required. However, the light

transmitting fibers can be omitted and a void space can be defined between channels
SUBSTITUTE SHEET (RULE 26)
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38a-d by appropriate spacers or the like. Also, the light transmitting elements can be
confined to one or more of operating channels 38a-d. Operating channels 38a-d are

formed by thin wall, tubular sleeves extending longitudinally through barrel 32 with light
transmitting fibers 39 being disposed in the space between the sleeves and barrel 32.
Alternatively, channels 38a-d can be defined in barrel 32 without sleeves to further
raduce the external diametric cross-sectional size of barrel 12. For instance, light
transmitting fibers 39 can be rigidly arranged and secured in barrel 32 to define
channels 38a-d, and the inner surface of barrel 32 can define peripheral or
circumferential segments of one or more of channels 38a-d. Light transmitting fibers
39 are designed to transmit light from a proximal light source (not shown) to the distal

end to provide illumination in the body cavity. Barrel 32 can have a light coupler at the
proximal end thereof for connection to a light source in a known manner. Also,

retractable cylindrical sheath 57 can be disposed over barrel 32 to shield and protect
end effector 50 during insertion through a portal sleeve or the like and can be retracted
proximally after insertion, as illustrated by the dotted line in Fig. 3. Any type of
structure can be used to protect end effector S0.

iInner member 44 and outer member 42 are substantially disposed in channel
38d which is offset from an axial center of barrel 32 in this efnbodiment. Also, as noted
above, a channel through inner member 44 communicates to the proximal end.of the
instrument through aperture 70 formed in arm §1A. This channel can be used for
insertion of instruments, aspiration, irrigation, or the like.

Fig. 2A schematically illustrates the distal end of instrument 30 when driver 40
is rotated to place end effector 50 in the insertion, or parked, position. Inthis position,
arms 51A and 51B and end effector 50 are contained within the diametrical dimension
of barrel 32 as viewed from the distal end. Also, sheath 57 or another structure can be
used when end effector 50 is in this position. This permits instrument 30 to be inserted
through a standard portal sleeve having a sealing element. However, after the distal
end of instrument 30 is inserted into an anatomical cavity, the shaft of driver 40 is
rotated in either direction, to the position illustrated in Fig. 2B, for example. In this
position end effector 50 is positioned outside of the diametrical diameter of barrel 32.
The path of movement of end effector 50 is a relatively wide arcuate path as indicated
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by the arrows in Figs. 2A and 2B. This facilitates manipulation of end effector 50 which
can be a suturing device, forceps, stapler, clamp, or the like.

Control of end effector 50 can be accomplished by tHe surgeon by manipulating
proximal controls 60. As illustrated in Fig. 1, proximal controls 60 of the preferred
embodiment include scissor type handles 62 and 64, extending from housing 79, that
can be pivoted towards one another to cause movement of end effector 50, in this
embodiment jaw members S50A and 508 Button 66 is provnded proximate an axis of
rotation of handles 62 and 64. Depressmg button 66 disengages handles 62 and 64
from driver 40 and permits handles 62 and 64 to be rotated in concert about the axis
of rotation as indicated by arrow A in Fig. 1. This allows the surgeon to orient handles
62 and 64 in a desired manner during surgery.

Figs. 5A and 5B illustrate the intemnal mechanism coupling handles 62 and 64
to driver 40. Operating member 72 is rotatably disposed on shaft 71 and has gear
portion 74 that is engaged with collar 55 on outer member 42 of driver 40. Operating
member 72 is fixed axially on shaft 71 and has radially extending serrated teeth 73
formed on a side opposite gear portion 74. Handle 62 is also rotatably mounted on
shaft 71 and is slidable relative to shaft 71. Handle 62 is fixed in axial position by
projections formed on aninner surface of housing 79. Handle 62 has radially extending

" serrated teeth 75 on each side thereof at a top portion that is disposed around shaft 71.
Shaft 71 is mounted on stem 78 and is normally biased to the right in Fig. 5A by spring

76 to press serrated teeth 73 into engagement with serrated teeth 75 thus fixing the
relative position of operating member 72 and handle 62. Handle 64 is rotatably
mounted on shaft 71 and fixed axially on shaft 71. Serrated teeth 77 are formed on
each side of handle 64 at a top portion that surrounds shaﬁ 70 and serrated teeth 77
“are normally biased by spring 76 into engagement with teeth formed on an inner
surface of housing 79 to fix the position of handle 64 with respect to barrel 32. In this
state handle 62 is coupled to outer member 42 of driver 40 and handle 64 is fixed in
position. Pressing handie 62 towards handle 64 will cause outer member 42 to move
over flanges 52A and 52B (see Fig. 4) to close jaws 50A and 50B.

When shaft 71 is pressed to the left, as illustrated in Fig. 5B, by depressing

button 66, serrated teeth 77 engage serrated teeth 75 to fix the relative positions of
SUBSTITUTE SHEET (RULE 26)
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handles 62 and 64 and serrated teeth 73 are disengaged from serrated teeth 75 to
disengage handle 62 from driver 40. This permits the set of handies 62 and 64 to be
rotated in concert to the desired orientation.

As noted above, cam surfaces 52A and 52B are formed on outer surfaces of

arms 51A and 51B respectively. When handle 62 pressed towards handie 64, outer
member 42 moves distally over cam surfaces 52A and 52B causing jaw members 50A

and 50B to move toward one another to the closed position. Cam surfaces 52A and
52B can be formed by bent portions defined in legs 51A and 52B or by separate
elements that are attached to, or formed on, legs 51A and 51B. Release of handles
62 and 64 causes jaw members 50A and 50B to return to the open position due to the
resilient bias of arms 51A and 51B. Lock protrusions 63 and 65 are disposed on
handies 62 and 64 respectively (see Fig. 1) and are serrated to interlock and allow the
position of handles 62 and 64 to be maintained in a state corresponding to a desired
position of jaw members S0A and 50B. Lock protrusions 63 and 65 can be pivoted to
a position of which they will not interlock if desired. Additionally, handles 62 and 64
can be biased apart or outer member 44 can be biased distally or proximally,
depending on desired operating characteristics.

A known optical observation device, such as an optical endoscope using fiber
optics or a CCD device for transmitting an image from the distal end to the proximal
end, can be inserted in channel 38b, for example, for permitting observation of the
operation of the other elements. Channels 38a and 38¢ can be used as an operating
channel for a suction device, an irrigation device, or any other appropriate instrument.

In use, instrument 30 is inserted into a body cavity using known techniques,

while driver 40 is in the position illustrated in Fig. 2A. In this embodiment, end effector
50 is a forceps device having opposed grasping jaw members 50A and 50B and cutting
portions 53 that can be used to selectively manipulate and cut tissue (See Fig. 3).

However, end effector 50 can be any desired instrument, such as a cauterizing device,
a clamp, a stapler, a clip applicator, or the like and can be used to pickup, spread, cut,
coagulate, suture, apply clips to, or accomplish other operations on tissue.

In this embodiment, only a single puncture need be created to insert the entire

instrument 30 which includes driver 40 and other operating channels. Also, during
SUBSTITUTE SHEET (RULE 26)
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insertion, the entirety of driver 40, including end effector 50, is disposed in the
protected position (sometimes referred to as a “parked” or “insertion” position herein)

within the diametrical dimension of barrel 32.

By grasping proximal controls 60, the distal end of instrument 30 is guided to the
Operati\ie site through a portal sleeve positioned in the wall of an anatomical cavity.
The portal sleeve can be positioned in the anatomical cavity wall using any suitable
penetrating technique, including those creating puncture sites by means of removable
obturators, such as trocars, and can include a valve housing, if desired, to prevent loss
of pneumoperitoneum during insertion and withdrawal of the instrument. Visualization
of the endoscopic procedure can be accomplished using a conventional endoscope
incorporated into an unused one of the channels 38a-d, or separately positioned within
the anatomical cavity through a second portal sleeve located at another puncture site.

At any point during the operative procedure, channels 38a or 38c can be used
for irrigation or aspiration or can serve as a space for holding suture materiat or the like
or as a portal for the introduction of other medical instruments such as, forceps, cutting
members and endoscopes. Also, channel 38d canbe used for irrigation, aspiration, or
the like by utilizing the passage through the of driver 40. Knob 48 is coupled to the
shaft, by a gear or the like and thus rotation of knob 48 will impart rotation to driver 40.
Also, button 49 releases a locked state of knob 48 when pressed by the surgeon.
Rotation of knob 48 thus causes end effector 50 to move through an arcuate path for
manipulating tissue or performing other operations. Also, end effector 50 can be
moved by rotating the entirety of instrument 30 about its longitudinal axis with driver 40

locked in position relative to barrel 32.

Fig. 4B illustrates a modified driver having pivoting jaw members 50A and 50B.

to outer member 44 to grasp tissue or other objects in the notch. These modified driver
can be manipulated in a manner similar to the device described above.

Fig. 4E illustrates a distal end of instrument 30 having a eedle holders that
includes hooked member 41 and sliding keeper 43 that can be moved distally and

proximally with respect to hook member 41. A needle can be grasped when keeper 43
SUBSTITUTE SHEET (RULE 26)
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is advanced distally to the closed position illustrated in Fig. SF. Fig. 4G illustrates a
similar arrangement. However, hook member 41 opens ouiwardly. Fig. 4H shows the
open position with keeper 43 withdrawn. Fig. 4K illustrates a distal end of instrument
30 having a needle holder that is configured as illustrated in Fig. 4C. Fig. 4L illustrates

a similar conﬁguration. However, in Fig. 4L, the notch in outer member 42 opens
outwardly.

Arms 51A and 51B and end effector 50 of the first preferred embodiment are
moved to and from the inserting position by rotating the shaft as described above.
However, in a second preferred embodiment illustrated in Figs. 6A and 6B, at least a
portion of arms 51A and 51B are made of a resilient material or a shape memory
material. As illustrated in Figs. 6A and 6B, knob 48 is slidable in distal and proximal
directions along slot S1 formed in barrel 32 to move driver 40 along the longitudinal
axis of barrel 32. .

The internal mechanism coupling knob 48 to drive apparatus 40 is illustrated in
Fig. 7. Slot S1 is formed in a portion of the circumference of barrel 32. Also, siot S2
is formed in a portion of the circumference of outer member 42 of driver 40. Gear 61
extends through slot S1 and slot S2 and is meshed with gear teeth formed on an inner
surface of knob 48 and an outer surface of inner member 44 of driver 40. Projections
67 are formed on knob 48 and projections 69 are formed on inner member. 44 to
maintain gear 61 in a transverse position with respect to inner member 44 and to fix the
relative linear position of knob 48 and inner member 44. Button 49 extends through a
hdle formed in knob 48 and has locking member 47 disposed on an end thereof. Button
49 is normally biased upward in Fig. 7 by spring 45 to cause locking member 47 to
engage with a tread or teeth formed on the inner surface of barrel 32.

To slide driver 40 in the proximal direction, the surgeon presses button 49
downward in Fig. 7 until button 49 reaches the position shown by the dotted line in Fig.
7. This unlocks knob 48 by lowering locking member 47 and couples knob 48 to outer
member 42 by pressing a lower portion of button 49 against outer member 42. Then,
while holding button 49 in the depressed position, the surgeon slides knob 48
proximally, from the position iliustrated in Fig. 6A to the position illustrated in Fig. 6B

for example. Inner member 44 will move distally along with knob 48 because of
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projections 67 and 69 and gear 61 which couple knob 48 and inner member 42. Also,
outer member 42 will move distally along with knob 48 and inner member 44 because
button 49 is pressed against the outer surface of outer member 42. Of course, the
frictional contact between button 49 and outer member 42 can be adjusted as needed
by providing treads or the like on the contacting surfaces. Also, the dimensions and

tolerances of all members can be adjusted to provide the described movement in a

smooth and accurate manner. Of course, this embodiment can use the same controls

for moving outer member 42 relative to inner member 44 as the first embodiment. In
such a case. Button 66 should also be depressed when knob 48 is moved distally to
permit outer member 42 to move freely.

Movement of knob 48 in the proximal direction will draw end effector 50 into
barrel 32. Since at least portions of arms 51A and 51B are resilient or have shape
memory characteristics, the bent portions thereof will straightm out to permit end
effector 50 to be drawn at least in part into channel 38d of barrel 32, as illustrated by
the dotted line in Fig. 6B. Insertion of instrument 30 can be accomplished easily while
instrument 30 is in the state illustrated in Fig. 6B wherein end effector 50 is contained
within the diametrical dimension of barrel 32. Of course, this embodiment can be
utilized with a device having plural end effectors on plural shafts also. Also, knob 48
can be moved in the distal direction to place end effector 50 in an operative position,
such as the position illustrated in Fig. 6A, in a similar manner.

With end effector 50 in an operative position, knob 48 can be rotated to rotate
the shaft of driver 40 and move end effector 50 through an arcuate path, similar to the
first embodiment illustrated in Figs. 2A and 2B. To rotate the shaft, the surgeon
depresses button 49 to the position illustrated by the dotted line to move locking
member 47 away from barrel 32 and a lower portion of button 49 into contact with outer
member 42. This unlocks knob 48 to permit rotation thereof. While holding button 49

in the depressed position, knob 48 is rotated. This causes gear 61 to rotate which
causes inner member 44 to rotate. Outer member 42 can rotate at the same angular
velocity as knob 48 and need not rotate along with inner member

Fig. 4C illustrates the distal end of a modified dnver 50 that is suitable for use
with the second embodiment. This driver 50 is also constructed of resilient or shape
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memory material and has a shatft with an angled distal end. When driver 50 is drawn
into barrel 42, driver 50 straightens out similar to the device illustrated in Figs. 6A and

6B.
Fig. 9 illustrates the distal end of modified driver 40 in which arm member S1A

is coupled to inner member 44 and arm member 51B is coupled to outer member 42.
Relative rotation between inner member 42 and outer member 44 will cause jaw
members S0A and 50B to open/close. Rotation in concert will move the end effector.

To permit one-handed 0peratioh of instrument 30 the motion of needie driver 40
can be accomplished automatically. In particular, handles.62 and 64 can be coupled
to needle driver 40 in a manner which causes the desired rotation of the shaft of needle
driver 40 and the opening and closing operation of the jaws necessary for a single
operation, or multiple stitches, to be effected merely by squeezing and releasing
handles 62 and 64 once or multiple times. The mechanism coupling handles 62 and
84 to needle driver 40 can be designed to accomplish any of the stitching functions
disclosed above or any other appropriate motion. Such an automatic mechanism
facilitates suturing by minimizing fatigue on the surgeon and redUcing the possibility of

operational errors. For example, the handle can be coupled to one or more end
effectors to accomplish a desired procedure merely by squeezing and releasing the

handles. Squeezing the handles can perform pickup and cutting, pickup and clipping,
pickup and stapling, lysis of adhesion, or any other desired procedure or combination
of procedures.

The mechanisms for moving the end effector in the preferred embodiments are

merely exemplary of the types of mechanisms that can be used to perform these
functions. For example, pistol grips or U-shaped members can be used to effect

movement of the end effectors, as disclosed in the pending U.S. applications cited
above, for example. |

The present invention can be used to manipulate and cut tissue, when the end
effector has forceps, jaws and a cutting member. Also, a clip applicator and a cutting
member can be provided as the end effector, for example, to permit pickup and
clipping, pickup and cutting, pickup and suturing or lysis of adhesion procedures. Any
end effector can be used as a unipolar or bipolar cautery electrode by being coupled
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tb an electric power source by connector 97. Further, the entire end effector can be

used to push or separate tissue regardless of the end effector configuration.

The components of the present invention can be made of any suitable, medical
grade materials to permit sterilization for reuse or disposal for single patient use. The
components can be made of multiple parts of various oonﬁgurations and materials to
reduce cost. The invention can have various vaives, stop cocks and seals therein to
control the flow of fluid and medical devices through the suturing instrument. Also, the
features of the disciosed embodiments can be combined.

Inasmuch as the present invention is subject to many variations, modifications
and changes in detail, it is intended that all subject matter discussed above or shown

in the accompanying drawings be interpreted as illustrative only and not be construed
as limiting the scope of the invention which is defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A surgical apparatus for effecting procedures on anatomical tissue
comprising: _

an elongated hollow barrel having a distal end and a proximal end,

a driver comprising a shaft extending through at jeast a portion of said barrel, a
connecting member disposed on a distal end of said shaft and an end effector disposed

on said connecting member, said end effector having a longitudinal axis that is offset

from a longitudinal axis of said shaft;
wherein said shaft is moveably mounted in said barrel to move said connecting

member between a first position, in which said end effector is contained within a
diametrical dimension of said barrel, and a second position, in which at least a portion
of said end effector extends beyond the diametrical dimension of said barrel.

2. An apparatus as recited in claim 1, wherein said shaft is mounted in said
barrel to rotate about a first axis that is substantially parallel to the longitudinal axis of

said barrel.

3. An apparatus as recited in claim 2 wherein said connecting member

comprises an arm extending transversely from a distal end of said shaft.

4. An apparatus as recited in claim 3, wherein said arm comprises a pair of arm
members and said end effector comprises a pair of jaw members disposed respectively
on free ends of said arm members and means for moving said jaw members toward and

away from one another.

5. An apparatus as recited in claim 1, wherein said shaft is axially slidable with
respect to said barrel and at least a portion of said connecting member is made of one

of a resilient material and a shape memory material to thereby permit said arm and said
end effector to be drawn into an operating channel of said barrel and contained within
a diametrical dimension of said barrel when said shaftis slia in a proximal direction with

respect to said barrel.
SUBSTITUTE SHEET (RULE 26)
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6. An apparatus as recited in claim 5, wherein a distal end of said shaft is made
of one of a resilient and a shape memory material and said distal end of said shatt is

angled in a natural position.

7. An apparatus as recited in claim 3, wherein said arm extends perpendicularly

from said shatft.

8. A surgical apparatus for effecting procedures on anatomical tissue

comprising:
an elongated hollow barrel having a distal end and a proximal end;
a driver comprising a shaft extending through at least a portion of said barrel, a

connecting member extending perpendicularly from a distal end of said shaft and an

end effector disposed on said connecting member;
wherein said shaﬂ is moveably mounted in said barrel to move said connecting

member between a first position, in which said end effector is contained within a
diametrical dimension of said barrel, and a second position, in which at least a portion
of said end effector extends beyond the diametrical dimension of said barrel.

9. An apparatus as recited in claim 8, wherein said shaft is mounted in said

barrel to rotate about a first axis that is substantially paraliel to the longitudinal axis of

said barrel.

10. An apparatus as recited in claim 8, wherein said arm comprises a pair of arm
members and said end effector comprises a pair of jaw members disposed respectively
on free ends of said arm members and means for moving said jaw members toward and

away from one another.

11. An apparatus as recited in claim 8, wherein said shaft is axially slidable with
respect to said barrel and at least a portion of said connecting member is made of one
of a resilient material and a shape memory material to thereby permit said arm and said
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end effector to be drawn into an operating channel of said barrel and contained within
a diametrical dimension of said barrel when said shaftis slidin a proximal direction with
respect to said barrel.

12. An apparatus as recited in claim 8, wherein a distal end of said shaft is
made of one of a resilient and a shape

13. A method of effecting a surgical procedure on anatomical tissue, said

method cornprising the steps of:

introducing an endoscopic device having a barrel into an area proximate the
anatomical tissue; and

operating on the tissue with a driver, said driver comprising a shaft extending
" through at least a portion of the barrel, a connecting member extending from a distal
end of the shaft, and an end effector disposed on the connecting member and having
a longitudinal axis that is offset from a longitudinal axis of the shaft.

14. A method as recited in claim 13, wherein said operating step comprises
rotating the shaft.

15. A method as recited in claim 13 wherein, during said introducing step, the
shaft is in a position such that the end effector and the connecting are contained
entirely within a diametrical dimension of said barrel.

16. A method as recited in claim 13, wherein said operating step comprises
rotating the barrel. '
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