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(57) Abstract: A surgical stapling device is disclosed which includes a handle assembly, an endoscopic body portion and a tool 
assembly. The tool assembly is rotatably and pivotally supported on a distal end of the endoscopic body portion. A tool assembly 
rotation mechanism is provided which includes a rotation knob, a substantially rigid tube and a flexible member interconnecting the 
rigid tube to the tool assembly. The substantially rigid tube translates rotation of the rotation knob to rotation of the flexible member 
and provides a channel for passage of other components of the surgical stapling device.
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SURGICAL STAPLING DEVICE WITH INDEPENDENT TIP ROTATION 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority from U.S. provisional application Serial No. 60/512,481, 

filed October 17, 2003 and titled "Surgical Stapling Device With Independent Tip Rotation", the 

entirety of which is incorporated herein by reference.  

Background 

1. Technical Field 

The present application relates to a surgical stapling device and, more particularly, to an 

endoscopic surgical stapling device having a tool assembly and an endoscopic body portion, 

wherein the tool assembly is rotatable independently of the endoscopic body portion.  

2. Background of Related Art 

Surgical devices having a tool assembly for grasping or clamping tissue between 

opposing jaw structure and then joining the tissue using surgical fasteners are well known in the 

art. In some such devices, a knife is provided to cut the tissue which has been joined by the 

fasteners. The fasteners are typically in the form of surgical staples although two part fasteners 

are also well known.  

The above-described surgical devices typically include two elongated jaw members 

which are movable with respect to each other to capture or clamp tissue. One of the members 

carries a staple cartridge which houses a plurality of staples arranged, for example, in at least two 

lateral rows while the other member has an anvil that defines a surface for forming staple legs as 

the staples are driven from the staple cartridge. Generally, the stapling operation is effected by 

cam members that travel longitudinally through the staple cartridge, such that the cam members 

engage staple pushers to sequentially eject the staples from the staple cartridge. A knife can
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travel between the staple rows to longitudinally cut the stapled tissue between the rows of 

staples. Examples of known surgical stapling devices of this type are disclosed in U.S. Patent 

Nos. 5,478,003, 6,250,532 and 6,241,139 which are incorporated herein by reference in their 

entirety.  

In endoscopic or laparoscopic procedures, surgery is performed through small incisions 

or through small diameter cannulas inserted through small entrance wounds in the skin. Due to 

the limited degree of maneuverability of a stapling device when it is positioned through the skin 

or a cannula, it can be difficult for a surgeon to manipulate the tool assembly of the instrument to 

access and/or clamp tissue. To overcome this problem, instruments having rotatable endoscopic 

body portions and rotatable and/or articulatable tool assemblies have been developed and are 

commercially available. Although these instruments provide significant improvements in the 

endoscopic tool art, further improvements that may decrease the time required for surgical 

procedures by allowing surgeons to more quickly access tissue are desired.  

U.S. Patent No. 5,478,003 ("'003 patent") discloses a surgical stapling device having a 

handle assembly, an elongated body portion and a fastener applying assembly. A first control 

mechanism is provided for rotating the elongated body and fastener applying assembly about the 

longitudinal axis of the elongated body portion. A second control mechanism is provided for 

articulating the fastener applying assembly about an axis substantially perpendicular to the 

longitudinal axis. A third control mechanism is provided for controlling independent rotation of 

the fastener applying assembly. Independent rotation of the fastener applying assembly is 

effected by a planetary gear assembly which drives a transmission axle and a flexible coupling.  

During operation of the third control mechanism, the fastener applying assembly has a tendency 

to lag behind operation of the control actuator. Although the stapling device disclosed in the 
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'003 patent facilitates faster and easier access to the surgical site, a less complex more 

responsive surgical stapling device is desirable.  

Accordingly, a continuing need exists in the art for a less complex endoscopic 

instrument having a tool assembly which is remotely positionable about multiple axes and 

5 is substantially directly responsive to operation of the control mechanism.  

Object of the Invention 
It is an object of the present invention to substantially overcome or at least 

ameliorate one or more of the disadvantages of the prior art, or to at least provide a useful 

alternative.  

10 Summary of the Invention 
In accordance with the present disclosure, a surgical device comprising: a 

handle assembly including a stationary handle portion and an operating trigger; an 

endoscopic body portion extending distally from the handle assembly and defining a first 

longitudinal axis, the endoscopic body portion being rotatable in relation to the handle 

is assembly about the first longitudinal axis; a tool assembly defining a second longitudinal 

axis and being rotatably and pivotally supported on a distal end of the endoscopic body 

portion, the tool assembly being pivotal about an axis substantially transverse to the 

longitudinal axis of the endoscopic body portion and rotatable about the second 

longitudinal axis; an actuation member associated with the tool assembly, the actuation 

20 member being operatively connected to the handle assembly and movable in response to 

movement of the operating trigger to actuate the tool assembly; and a tool assembly 

rotation mechanism including a substantially rigid tube positioned within the endoscopic 

body portion and having a proximal end operably connected to a rotation knob and a 

distal end operably connected to the tool assembly via a flexible member, the flexible 

25 member extending from one side of the pivot axis to the other side of the pivot axis, the 

flexible member being configured as a hollow bellows and to bend about the pivot axis 

when the tool assembly is pivoted, wherein the rotation knob is movable to effect rotation 

of the substantially rigid tube about the first longitudinal axis to thereby effect rotation of 

the tool assembly about the second longitudinal axis independently of the endoscopic 

30 body portion.  

The substantially rigid tube translates rotation of the rotation knob directly to the 

flexible member and provides a channel for passage of firing and retraction cables for 

operating the tool assembly. In one embodiment, the flexible member includes a flexible 

bellows. In another embodiment, the flexible member includes a coil spring.
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In one embodiment, the tool assembly rotation mechanism includes a first gear 

fixedly secured to the substantially rigid tube, a spacer tube positioned about the 

substantially rigid tube, a second gear rotatably supported on the spacer tube and engaged 

with the first gear, and a rotation knob including internal gear teeth positioned in 

5 engagement with the second gear.  

When the rotation knob is operated, e.g., rotated, the internal gear teeth of the 

rotation knob effects rotation of the second gear. Rotation of the second gear is translated 

into rotation of the first gear and, thus, rotation of the substantially rigid tube.  

Preferably, the presently disclosed surgical stapling device also includes an 

io actuation member which is movable in relation to the tool assembly to actuate the tool 

assembly. The actuation member is operably connected to the handle assembly by firing 

and retraction cables.such that movement of the operating trigger of the handle assembly 

effects advancement and retraction of the actuation member.  

In one embodiment, the tool assembly includes a cartridge assembly for housing 

is a plurality of staples and an anvil assembly. The anvil assembly is movable in relation to 

the cartridge assembly between spaced and approximated positions. It is also envisioned 

that the tool assembly may be other than a surgical stapling device. For example, the tool 

assembly may include graspers, dissectors, RF sealing devices, etc.  

Brief Description of the Drawings 
20 Various embodiments of the presently disclosed surgical stapling device are 

described herein with reference to the drawings; wherein: 

FIG. 1 is a side perspective view from the distal end of the presently disclosed 

surgical stapling device with the tool assembly in the open position; 

FIG. 2 is a side view of the surgical stapling device shown in FIG. 1; 

25 FIG. 3 is a top view of the surgical stapling device shown in FIG. 1; 

FIG. 4 is a side perspective view from the proximal end of the handle assembly 

and proximal portion of the endoscopic body portion with a handle half-section removed;
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FIG. 5 is a side perspective view from above of the handle assembly and proximal 

portion of the endoscopic body portion with a handle half-section removed; 

FIG. 6 is a side view of the handle assembly and proximal portion of the endoscopic body 

portion shown in FIG. 5; 

FIG. 6A is a cross-sectional view of the proximal portion of the endoscopic body portion 

and the distal end of the handle assembly including the tool assembly rotation knob and the body 

rotation knob; 

FIG. 7 is a cross-sectional view taken along section lines 7-7 of FIG. 6; 

FIG. 8 is a cross-sectional view taken along section lines 8-8 of FIG. 6; 

FIG. 9 is a perspective view with parts separated of the surgical stapling device shown in 

FIG, 1; 

FIG. 10 is a side perspective view from the distal end of the spindle and barrel assembly 

of the surgical stapling device shown in FIG. 1; 

FIG. 11 is a perspective view from the distal end with parts separated of the spindle and 

barrel assembly shown in FIG. 10; 

FIG. 1 1A is a side perspective view from the proximal end of the firing trigger and first 

shift ring assembly of the surgical stapling device shown in FIG. 1; 

FIG. 11B is a side perspective view from the proximal end with parts separate of the 

firing trigger and first shift ring assembly shown in FIG. 11 A; 

FIG. 11 C is a side partial phantom view of the firing trigger and first shift ring assembly 

shown in FIG. 1 1A with the first shift ring assembly in its advanced position; 

5
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FIG. 11D is a side partial phantom view of the firing trigger and first shift ring assembly 

shown in FIG. 11C with the selector switch moved to move the first shift ring assembly to its 

retracted position; 

FIG. 12 is a top perspective view of the spindle shown in FIG. 11; 

FIG. 13 is an enlarged view of the indicated area of detail shown in FIG. 12; 

FIG. 14 is an enlarged view of the indicated area of detail shown in FIG. 12; 

FIG. 15 is a side perspective from the distal end of the body portion of the barrel 

assembly shown in FIG. 11; 

FIG. 16 is an enlarged view of the indicated area of detail shown in FIG. 17; 

FIG. 17 is a side perspective view from the proximal end of the body portion of the barrel 

assembly shown in FIG. 15; 

FIG. 18 is a side perspective view of the retraction pawl of the barrel assembly shown in 

FIG. 10; 

FIG. 19 is a side perspective view from the proximal end of the inner ring of the first shift 

ring assembly of the barrel assembly shown in FIG. 10; 

FIG. 20 is a side perspective view of one half-section of the outer ring of the second shift 

ring assembly of the barrel assembly shown in FIG. 10; 

FIG. 21 is a side perspective view of one half-section of the outer ring of the first shift 

ring assembly of the barrel assembly shown in FIG. 10; 

FIG. 22 is a side perspective view with parts separated of the articulation mechanism of 

the surgical stapling device shown in FIG. 1; 

FIG. 23 is a top partial phantom view of the articulation mechanism shown in FIG. 22 in 

the non-articulated position; 

6
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FIG. 24 is a top partial phantom view of the articulation mechanism shown in FIG. 22 in 

an articulated position; 

FIG. 25 is a side perspective partial cutaway view from the distal end of the proximal end 

of the endoscopic body portion and the distal end of the handle assembly with a half-section of 

the rotation knob and the articulation lever removed; 

FIG. 26 is a side perspective view from the proximal end of the endoscopic body portion 

and the distal end of the handle assembly with the outer tube, the spacer tube and a half-section 

of the rotation knob and the articulation lever removed; 

FIG. 27 is a cross-sectional view from the bottom of the distal end of the endoscopic 

body portion and the proximal end of the tool assembly with the tool assembly in a non

articulated position; 

FIG. 28 is a cross-sectional view from the bottom of the distal end of the endoscopic 

body and the proximal end of the tool assembly with the tool assembly articulated ninety 

degrees; 

FIG. 29 is a side perspective view from the proximal end of the surgical stapling device 

shown in FIG. 1 with the tool assembly articulated ninety degrees and a distal portion of the 

outer tube of the endoscopic body portion cutaway; 

FIG. 30 is an enlarged view of the indicated area of detail shown in FIG. 29; 

FIG. 31 is a cross-sectional view taken along section lines 31-31 of FIG. 6; 

FIG. 32 is a side perspective view from the distal end of the distal end of the endoscopic 

body portion and the tool assembly of the surgical stapling device shown in FIG. 1 with the tool 

assembly articulated ninety degrees; 

7
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FIG. 33 is a side perspective view of the distal end of the endoscopic body portion and 

the tool assembly shown in FIG. 32 with the tool assembly in the non-articulated position; 

FIG. 33A is a cross-sectional view taken along section lines 33A-33A of FIG. 33; 

FIG. 34 is a side perspective view of the distal end of the endoscopic body portion and 

tool assembly shown in FIG. 33 with the outer tube removed; 

FIG. 35 is a side perspective view of the distal end of the endoscopic body portion and 

tool assembly shown in FIG. 34 with the spacer tube removed; 

FIG. 36 is a side perspective view from the distal end with parts separated of the tool 

assembly and rotation collar of the surgical stapling device shown in FIG. 1; 

FIG. 37 is a top perspective view from the proximal end of the anvil body portion of the 

tool assembly shown in FIG. 36; 

FIG. 38 is a side perspective view from the proximal end of the dynamic clamping 

member of the tool assembly shown in FIG. 36 with the firing cable and retraction cable 

positioned about the dynamic clamping member; 

FIG. 39 is a side perspective view from the distal end of the dynamic clamping member 

shown in FIG. 38; 

FIG. 40 is a side perspective view of the torque transmitting member of the tool assembly 

shown in FIG. 36; 

FIG. 41 is a side view of the torque transmitting member shown in FIG. 40; 

FIG. 42 is a side view of the torque transmitting member shown in FIG. 41 in a slightly 

bent configuration; 

8
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FIG. 43 is a side cross-sectional view of the distal end of the endoscopic body portion 

and tool assembly of the surgical stapling device shown in FIG. 1 through a cam surface of the 

drive sled; 

FIG. 44 is an enlarged view of the indicated area of detail shown in FIG. 43; 

FIG. 45 is a side cross-sectional view of the distal end of the endoscopic body portion 

and tool assembly shown in FIG. 43 through a leg of one row of staples; 

FIG. 46 is a side cross-sectional view of the distal end of the endoscopic body portion 

and tool assembly shown in FIG. 45 through the dynamic clamping member; 

FIG. 47 is a top view of the, anvil assembly of the surgical stapling device shown in Fig. 1 

with the retraction and firing cables positioned about the dynamic clamping member; 

FIG. 48 is a top view of the anvil assembly shown in FIG. 47 with the anvil plate 

removed; 

FIG. 49 is a side view of the handle assembly and proximal portion of the endoscopic 

body portion of the surgical stapling device shown in FIG. 1 with the grasper button moved to 

the forward position; 

FIG. 50 is an enlarged cross-sectional view taken along section lines 50-50 of FIG. 49 of 

the spindle and barrel assembly; 

FIG. 51 is a cross-sectional view of the handle assembly and proximal portion of the 

endoscopic body portion shown in FIG. 49 with the firing trigger actuated in the grasper mode; 

FIG. 52 is a side view of the distal end of the surgical stapling device shown in FIG. 1 

with the tool assembly shown in the open position and in phantom in the closed position; 

FIG. 53 is an enlarged view of the indicated area of detail shown in FIG. 51; 

FIG. 54 is a cross-sectional view taken along section lines 54-54 of FIG. 53; 

9



WO 2005/037329 PCT/US2004/034643 

FIG. 55 is an enlarged view of the indicated area of detail shown in FIG. 51; 

FIG. 56 is a side view of the handle assembly and proximal portion of the endoscopic 

body portion of the surgical stapling device with the grasper button moved to the retracted 

position; 

FIG. 57 is a side cross-sectional view of the spindle and barrel assembly shown in FIG.  

50 with the first shift ring assembly in the advanced position; 

FIG. 58 is a top cross-sectional view of the spindle and barrel assembly shown in FIG.  

57; 

FIG. 59 is an enlarged view of the indicated area of detail shown in FIG. 57; 

FIG. 60 is an enlarged view of the indicated area of detail shown in FIG. 59; 

FIG. 61 is an enlarged view of the indicated area of detail shown in FIG. 57; 

FIG. 62 is a cross-sectional view taken along section line 62-62 of FIG. 61; 

FIG. 63 is a cross-sectional view taken along section line 63-63 of FIG. 61; 

FIG. 64 is a side cross-sectional view of the spindle and barrel assembly shown in FIG.  

61 during movement of the firing trigger to the non-compressed position and movement of the 

barrel assembly distally about the spindle; 

FIG. 65 is a side cross-sectional view of the handle assembly of the surgical stapling 

device shown in FIG. 1 with the first shift ring assembly in the advanced position, and the firing 

trigger moved through one actuation stroke returned to the non-compressed position; 

FIG. 66 is a side view of the tool assembly shown in FIG. 52 moved to the closed 

position; 

FIG. 67 is a side cross-sectional view of the handle assembly shown in FIG. 65 after the 

device has been fired with the indicator member in the fully advanced position; 

10
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FIG. 68 is a side cross-sectional view of the handle assembly shown in FIG. 67 with the 

selector switch moved to move the first shift ring assembly to its retracted position; 

FIG. 69 is enlarged view of the indicated area of detail shown in FIG. 68; 

FIG. 70 is an enlarged view of the indicated area of detail shown in FIG. 68; and 

FIG. 71 is an enlarged side cross-sectional view of the spindle and barrel assembly shown 

in FIG. 68 with the retraction pawl engaged in the retraction rack.  

Detailed Description Of Embodiments 

Embodiments of the presently disclosed surgical stapling device will now be described in 

detail with reference to the drawings in which like reference numerals designate identical or 

corresponding elements in each of the several views.  

FIGS. 1-3 illustrate one embodiment of the presently disclosed surgical stapling device 

shown generally as 10. Briefly, surgical stapling device 10 includes a handle assembly 12, an 

endoscopic body portion 14 and a tool assembly 16. Handle assembly 12 includes a stationary 

handle portion 18 and a firing or operating trigger 20. A grasper button 22 is movably positioned 

on handle assembly 12 adjacent stationary handle portion 18. A body rotation knob 24 is 

rotatably supported adjacent a distal end of handle assembly 12 and a tool assembly rotation 

knob 26 is rotatably supported adjacent the distal end of rotation knob 18. Rotation knob 24 may 

be formed from molded half-sections 24a and 24b which are secured together using any known 

fastening technique, e.g., screws 25. An articulation lever 28 is pivotally supported on rotation 

knob. The function of each of the knobs and buttons will be discussed in further detail below.  

Referring to FIGS. 4-14, stationary handle portion 18 includes half-sections 18a and 18b 

(FIG. 9) which can be molded from a thermoplastic material, e.g., polycarbonate. Alternately, 

other known materials suitable for surgical use and having the requisite strength characteristics 

11
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may be used. Handle half-sections 18a and 18b are secured together using a known fastening 

technique, e.g., adhesives, welding, screws, interlocking structure, etc.  

Handle assembly 12 includes an approximation and firing mechanism which includes a 

spindle 30 (FIG. 12) which has diametrically opposed guide tracks 32 and 34 (FIG. 8). The 

proximal end of spindle 30 includes an extension 36 which defines an annular slot 38. Extension 

36 is rotatably received within a recess 40 (FIG. 4) formed in stationary handle portion 18 to 

rotatably fasten spindle 30 within stationary handle portion 18. A wall 40a defining recess 40 

extends into slot 38 of spindle 30 to axially fix spindle 30 within handle portion 18. A pinion 42 

is rotatably fastened about a pin 43 within a throughbore 44 (FIG. 14) formed in spindle 30.  

Pinion 42 includes gear teeth 46 which extend into guide tracks 32 and 34 of spindle 30.  

A firing rack 48 is slidably received in guide track 32 of spindle 30 and a retraction rack 

50 is slidably received in guide track 34 of spindle 30. Firing rack 48 includes gear teeth 52 and, 

54 formed on opposite sides of firing rack 48. Gear teeth 52 are positioned to engage teeth of an 

advancement and firing pawl 56 ("firing pawl") and gear teeth 54 are positioned to engage the 

teeth of pinion 42. The proximal end of firing rack 48 includes a cutout 58 which is dimensioned 

to receive an engagement member 60a of a grasper pawl 60 in a manner to be discussed in detail 

below. Retraction rack 50 also includes gear teeth 62 and 64 formed on opposite sides thereof.  

Gear teeth 62 are positioned to engage the teeth of a retraction pawl 66 and gear teeth 64 are 

positioned to engage teeth 46 of pinion 42. The proximal end of retraction rack 50 includes a 

bore for receiving a pin 68b (FIG. 11) of an indicator ring 68. Indicator ring 68 is slidably 

positioned about spindle 30 and is secured to and movable with retraction rack 50. In one 

embodiment, indicator ring 68 includes an indicator member 70 which is secured to indicator 

ring 68 and has a radial extension 70a which extends through and is movable within an elongated 

12
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slot 72 formed in handle portion 18. The location of extension 70a along slot 72 provides a 

visual indication to a surgeon of the stage of operation of stapling device 10. The extension may 

be colored to facilitate viewing, e.g., red. Alternately, a window or transparent portion (not 

shown) may be provided in stationary handle portion 18 to facilitate direct viewing of the 

position of indicator ring 60 on spindle 30. Indicia may be provided on handle portion 18 

adjacent the window or slot 72 to specify the stage of operation of the device (retracted, partially 

approximated, fully approximated, etc...) with reference to the position of indicator ring 68 on 

spindle 30. Either indicator ring 68 or indicator member 70 may include a pair of diametrically 

opposed wings 68a which are slidably received in guide slots 74 (FIG. 7) formed in each handle 

half-section 18a and 18b.  

A barrel assembly 80 is slidably positioned about spindle 30. Barrel assembly 80 

includes firing pawl 56, grasper pawl 60, retraction pawl 66, a body portion 82, first and second 

shift ring assemblies 84 and 86, and a trigger connector 88. Barrel assembly body portion 82 

(FIGS. 16-18) includes a pair of axially spaced bores 90 and 92 (FIG. 11). Firing pawl 56 is 

pivotally secured within bore 90 about a pivot pin 94 which extends through barrel assembly 

body portion 82. Retraction pawl 66 is pivotally secured within an opposite side of throughbore 

90 about a pivot pin 96 which extends through barrel assembly body portion 82. A biasing 

member or O-ring 98a is positioned within an annular slot 82a in body portion 82 of barrel 

assembly 82 about firing pawl 56 and retraction pawl 66 to urge firing pawl 56 and retraction 

pawl 66 into engagement with firing rack 48 and retraction rack 50, respectively. Alternately, 

other biasing devices, e.g., coil springs, may be used to bias the firing pawl and retraction pawl 

into engagement with the firing and retraction racks, respectively. Firing pawl 56 includes a cam 

slot 56a, and series of teeth 56b configured to engage teeth 52 of firing rack 48. Retraction pawl 

13
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66 includes a cam slot 66a and a series of teeth 66b configured to engage teeth 62 of retraction 

rack 50.  

Grasper pawl 60 is pivotally secured in one end of throughbore 92 about a pivot pin 95 

and includes a cam slot 60a. A biasing member, e.g., O-ring 98b, is positioned within an annular 

slot 82b (FIG. 61) in body portion 82 in engagement with grasper pawl 60 to urge engagement 

finger 60b of grasper pawl 60 into cutout 58 of firing rack 48. Operation of grasper pawl 60 will 

be discussed in further detail below.  

First shift ring assembly 84 includes an outer ring 100 and an inner ring 102. In one 

embodiment, outer ring 100 is formed from a pair of half-sections 100a and 100b which can be 

fastened together using any known fastening technique, e.g., pins 103. Each half-section 100a 

and 100b has a finger 104 extending distally therefrom. A projection or pin 106 extends radially 

inwardly from each finger 104. Projections 106 may be separate from or formed integrally with 

fingers 104 and are dimensioned to be received within cam slots 110 formed in a lever 108 

which will be discussed in further detail below. An inner surface of outer ring 100 includes an 

annular rib 112.  

Inner ring 102 includes an outer annular groove 114 dimensioned to receive annular rib 

112 of outer ring 100. Engagement between annular rib 112 and annular groove 114 prevents 

axial movement of outer ring 100 in relation to inner ring 102 while permitting rotation of outer 

ring 100 in relation to inner ring 102. A plurality of ridges 116 are formed along an inner surface 

of inner ring 102. Ridges 116 are slidably received in grooves 118 formed in body portion 82 of 

barrel assembly 80. Engagement between ridges 116 and grooves 118 rotatably fix inner ring 

102 to body portion 82 while permitting axial movement of inner ring 102 in relation to body 

portion 82 of barrel assembly 80.  

14
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Inner ring 102 is positioned about body portion 82 of barrel assembly 80 and outer ring 

100 is positioned about inner ring 102. As discussed above, inner ring 102 is axially slidable but 

rotatably fixed in relation to body portion 82, and inner ring 102 is axially fixed but rotatable in 

relation to outer tube 100. A pair of cam members, e.g., pins 120 and 122, extend from one side 

of inner ring 102 across an inner bore defined by inner ring 102 to the other side, of inner ring 

102. First cam member 120 extends through cam slot 56a formed in firing pawl 56 and second 

cam member 122 extends through cam slot 66a of retraction pawl 66 (See FIG. 50). When outer 

ring 100 is moved axially between advanced and retracted positions about body portion 82 of 

barrel assembly 80 by actuation of lever 108, as will be discussed in further detail below, inner 

ring 102 is moved therewith to effect movement of cam members 120 and 122 within cam slots 

56a and 66a, respectively, of firing pawl 56 and retraction pawl 66, respectively. Cam slots 56a 

and 66a are configured to allow O-ring 98a to urge and position firing pawl 56 in engagement 

with firing rack 48 when outer ring 100 is moved by lever 108 to its advanced position and to 

allow O-ring 98a to position retraction pawl 66 in engagement with retraction rack 50 when 

outer ring 100 is moved by lever 108 to its retracted position. When outer ring 100 and thus, 

inner ring 102, are in their advanced position about barrel assembly 80, cam member 122 is 

engaged with a surface of cam slot 66a to prevent engagement of retraction pawl 66 with 

retraction rack 50. When outer ring 100 and inner ring 102 are in their retracted position about 

barrel assembly 80, cam member 120 is engaged with a surface defining cam slot 56a to prevent 

engagement between firing pawl 56 and firing rack 48. Referring to FIG. 16, the outer surface of 

body portion 82 of barrel assembly 80 includes a plurality of resilient nubs 81 which are received 

in openings 81a (FIG. 60) formed in inner ring 102 to retain the inner ring 102 in its advanced or 

retracted position.  
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Referring to FIGS. 11-1 1D, lever 108 includes an arm 124 and a U-shaped collar 126 

which is positioned partially about body portion 82 of barrel assembly 80. Cam slots 110 are 

formed in opposite ends of U-shaped collar 126 and slidably receive projections 106 of outer 

ring 100. Arm 124 of lever 108 includes a pair of spaced body members 124a and 124b which 

define a channel 128 therebetween (FIG. 11). Body members 124a and 124b each include an 

elongated slot 130 formed on one end thereof and a bore 131 formed in an opposite end thereof.  

Pin 132 connects arm 124 to the distal end of a link 134 and bore 131 receives a pivot pin 131a 

for pivotally securing lever 108 to an extension 20a formed on firing trigger 20. Link 134 is 

connected to or, formed monolithically with a selector switch 136 which is slidably supported on 

firing trigger 20. Selector switch 136 is positioned on firing trigger 20 such that it can be 

engaged from either side or the back of firing trigger 20.  

When selector switch 136 is slid along firing trigger 20 in the direction indicated by 

arrow "A" in FIG. 6, lever 108 is pivoted about pivot pin 131a to move U-shaped collar 126 

proximally about body portion 82 of barrel assembly 80. Movement of U-shaped collar 126 

proximally effects movement of outer ring 100 about body portion 82 of barrel assembly 80 

proximally, via projections 106, to move inner ring 102 of first shift ring 84 proximally from its 

advanced position to its retracted position. As discussed above, when inner ring 102 is moved to 

its retracted position, retraction pawl 66 is urged into engagement with retraction rack 50 by 0

ring 98a and'firing pawl 56 is pivoted from engagement with firing rack 48 against the bias of 0

ring 98a by cam member 120.  

Second shift ring assembly 86 includes an outer ring 140 and an inner ring 142. In one 

embodiment, outer ring 140 is formed from a pair of half-sections 140a and 140b which can be 

fastened together using known fastening techniques, e.g., pins 144. Each half-section 140a and 
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140b has a post 146 extending radially outwardly therefrom. Posts 146 are dimensioned to 

extend through respective slots 148 (FIG. 1) formed in stationary handle portion 18 and support a 

respective grasper button 22. An inner surface of outer ring 140 includes an annular rib 148.  

Inner ring 142 includes an outer annular groove 150 dimensioned to receive annular rib 

148 of outer ring 140. Engagement between annular rib 148 and annular groove 150 prevents 

axial movement of outer ring 140 in relation to inner ring 142 while permitting rotation of outer 

ring 140 in relation to inner ring 142. A plurality of ridges 152 are formed along an inner surface 

of inner ring 142. Ridges 152 are slidably received in grooves 118 formed in body portion 82 of 

barrel assembly 80. Engagement between ridges 152 and grooves 118 rotatably fix inner ring 

142 to body portion 82 while permitting axial movement of inner ring 142 in relation to body 

portion 82.  

Inner ring 142 is positioned about body portion 82 of barrel assembly 80 and outer ring 

140 is positioned about inner ring 142. As discussed above, inner ring 142 is axially slidable but 

rotatably fixed in relation to body portion 82, and inner ring 142 is axially fixed but rotatable in 

relation to outer ring 140. A cam member, e.g., a rod or pin 154, extends from one side of inner 

ring 142 across an inner bore defined by inner ring 142 to an opposite side of inner ring 142.  

Cam member 154 extends through a cam slot 60a formed in grasper pawl 60. Inner ring 142 is 

axially movable along an outer surface of body portion 82 of barrel assembly 80 from an 

advanced position to a retracted position, via manual movement of grasper button 22, to move 

cam member 154 within cam slot 60a of grasper pawl 60. When inner ring 142 is moved to its 

retracted position, cam member 154 is engaged with a wall or surface defining cam slot 60a to 

urge grasper pawl 60 out of engagement with firing rack 48 against the bias of O-ring 98b.  

When inner ring 142 is in its advanced position, cam member 154, in combination with O-ring 
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98b, urges grasper pawl into engagement with firing rack 48. Openings 142a formed in inner 

ring 142 receive nubs 81 formed on barrel assembly body portion 82 to releaseably retain inner 

ring 142 in its respective advanced and retracted positions (FIG. 69).  

Referring to FIG. 11, barrel assembly 80 also includes a trigger connector 88 which 

includes an annular member 160 rotatably secured about a distal end of barrel assembly body 

portion 82 by a cap or ring 162. Cap 162 can be secured to the distal end of barrel assembly 

body portion 82 by a pair of pins 164 such that annular member 160 is supported on the distal 

end of barrel assembly body portion 82 between cap 162 and a shoulder 166 of barrel assembly 

body portion 82. Pins 164 extend through grooves 165 formed in body portion 82 of barrel 

assembly 80. Alternately, other fastening techniques may be used to secure the cap to the barrel 

assembly body portion, e.g., screw threads, adhesives, welding, etc. Annular member 160 

includes a pair of prongs 168 positioned and configured to engage firing trigger 20 in a manner 

to be described below.  

Referring to FIGS. 1 1A-1 1D, firing trigger 20 includes a grip portion 170, an engagement 

portion 172 and a pivot portion 174. Pivot portion 174 is formed at a top end of firing trigger 20 

and is configured to be pivotally secured between handle half-sections 18a and 18b about a pivot 

member 176 (FIG. 5). Engagement portion 172 of firing trigger 20 includes a cylindrical 

member 178 positioned about body portion 82 of barrel assembly 80 and a pair of U-shaped 

hook members 180. Hook members 180 are dimensioned to slidably receive prongs 168 of 

annular member 160 (FIG. 11) such that pivotal movement of firing trigger 20 about pivot 

member 176 is translated to linear movement of barrel assembly 80 about spindle 30.  

Referring to FIG. 9, a biasing mechanism 182 includes a hollow cylindrical member 184, 

a cylindrical rod 186 telescopingly received within hollow cylindrical member 184 and a coil 
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spring 188 positioned between cylindrical member 184 and cylindrical rod 186. Cylindrical 

member 184 has a first end 189 pivotally secured to firing trigger 20 about a pivot pin 190 (FIG.  

4). Cylindrical rod 186 is pivotally secured between handle half-sections 18a and 18b about a 

pivot pin 192 (FIG. 4). Coil spring 188 is positioned between cylindrical member 184 and 

cylindrical rod 186 to urge member 184 and rod 186 apart and thus, urge firing trigger 20 to a 

non-actuated or non-compressed position.  

In use, when trigger 20 is manually pivoted towards stationary handle 18 in the direction 

indicated by arrow "X" in FIG. 6, barrel assembly 80 is moved proximally over spindle 30 in the 

direction indicated by arrow "Y". If first shift ring assembly 84 is in its advanced position, i.e., 

positioned such that firing pawl 56 is engaged with firing rack 48, firing rack 48 is pushed 

proximally along guide track 32. As this occurs, pinion 42, which is engaged with firing rack 48 

and retraction rack 50, will rotate and advance retraction rack 50 along guide track 34. If first 

shift ring assembly 84 is in its retracted position, i.e., positioned such that retraction pawl 66 is 

engaged with retraction rack 50, retraction rack 50 will be pushed proximally along guide track 

34 as barrel assembly 80 is moved proximally by firing trigger 20 over spindle 30. As this 

occurs, pinion 42 is driven by movement of retraction rack 50 to advance firing rack 48 distally.  

Referring to FIGS. 4-6, 9 and 55, handle assembly 12 includes a lockout mechanism 500 

which includes a lever 502, a drive member 504 and a biasing member 506. Lever 502 is 

pivotally mounted in proximal portion of handle assembly 12 between handle half-sections 18a 

and 18b about a pivot member 508. A curved cam channel 510 is formed along one end of lever 

502 and an abutment or stop member 509 is formed on an opposite end thereof. Drive member 

504 is slidable between linear guide members 512 formed on an inner wall of handle half

sections 18a and 18b. A first end of drive member 504 is positioned adjacent barrel body portion 
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82. A cam member 514 formed on a second end of drive member 504 is slidably positioned in 

cam channel 510. A biasing member, e.g., a coil spring 506, is positioned to urge drive member 

504 to a distal position.  

In use, when firing trigger 20 is compressed to drive barrel assembly 80 proximally, body 

portion 82 of barrel assembly 80 moves drive member 504 proximally against the bias of spring 

506 to move cam member 514 through cam channel 510 of lever 502. Because drive member 

504 is confined to linear movement and cam channel 510 is not linear, cam member 514 causes 

lever 502 to pivot about pivot member 508 such that stop member 509 is moved to a position 

obstructing distal movement of indicator 68 about spindle 30 (FIG. 55). When stop member 509 

engages indicator 68, further compression or actuation of firing trigger 20 is prevented and firing 

trigger 20 must be released.  

Lever 502 and cam channel 510 are positioned and configured to obstruct movement of 

indicator 68, and thus, prevent further actuation of the device, at a point at which tool assembly 

16 has been approximated. In order to further actuate, i.e., fire, stapling device 10 after lockout 

mechanism 500 is engaged, firing trigger 20 must be released to return drive member 504 and 

lever 502 to their original positions. Since indicator 68 does not return to its original position 

when firing trigger 20 is released, upon further actuation of firing trigger 20, indicator 68 is able 

to pass by stop member 509 before it is moved to a position obstructing indicator movement.  

Referring to FIGS. 6, 6A and 9, body rotation knob 24 can be formed from a 

thermoplastic material, e.g., polycarbonate, and includes half-sections 24a and 24b which 

together define an annular recess 194. Stationary handle portion 18, including half-sections 18a 

and 18b, includes a distal extension 198 having an annular flange 200. Annular flange 200 is 

rotatably received within annular recess 194 of body rotation knob 24 to rotatably secure and 
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axially fix rotation knob 24 to stationary handle portion 18. A proximal portion of body rotation 

knob 24 includes an annular array of flutes 202 which facilitate grasping and rotation of knob 24.  

The proximal end of an outer tube 204 of endoscopic body portion 14 includes an annular 

flange 206 which is rotatably received within an annular recess 196 formed in extension 198 of 

handle portion 18 (FIG. 6A). A pair of tabs 197 are formed on an inner surface of rotation knob 

24 and are received in openings 199 (FIG. 9) in outer tube 204 to secure outer tube 204 to 

rotation knob 24. Accordingly, when body rotation knob 24 is rotated about a longitudinal axis 

of endoscopic body portion 14 in relation to stationary handle portion 18, rotation of outer tube 

204 is also effected.  

Referring to FIG. 9, endoscopic body portion 14 includes outer tube 204, a spacer tube 

210 including half-sections 210a and 21 Ob, a rotatable inner tube 212 and an arcuate articulation 

link 214. Articulation link 214 forms part of an articulation mechanism which will be described 

in detail below. Articulation link 214 has a distal end 214a connected to an articulation arm 215 

(FIG. 36) and a proximal end 214b connected to other components of the articulation mechanism 

as will be described below. Spacer tube 210 is positioned within outer tube 204 and includes a 

longitudinal cutout which defines a channel 216 with outer tube 204 for slidably receiving 

articulation link 214 (See FIG. 33A).  

Referring to FIGS. 22-24, the articulation mechanism includes articulation lever 28, a 

rotatable link 220, a cam plate 222 and articulation link 214. Rotatable link 220 includes a first 

link member 220a, a second link member 220b and a pin or post 220c. Post 220c has a first end 

fixedly connected to first link member 220a and a second end fixedly connected to second link 

member 220b. First link member 220a is secured to a base portion 28a of lever 28 by a pair of 

pins 224. Post 220c extends through an opening 226 (FIG. 9) formed in body rotation knob 24 
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such that lever 28 and first link member 220a are rotatably positioned on a flat surface 230 of 

body rotation knob 24 (FIG. 9) and second link member 220b is rotatably positioned within body 

rotation knob 24. Second link member 220b is pivotally connected to cam plate 222 via a first 

connector 232. First connector 232 includes a first pin member 232a which is pivotally received 

within a bore 234 formed in second link member 220b and a second pin member 232b which is 

slidably positioned within a cam slot 222a formed in cam plate 222. A second connector 236 is 

rotatably connected to cam plate 222 via hole 222b and pivotally connected to the proximal end 

of articulation link 214b. Cam plate 222 is positioned within a recess 238 (FIG. 9) of body 

rotation knob 24. Recess 238 confines cam plate 222 to linear movement therein.  

In use, when lever 28 is pivoted about an axis "Y" (FIG. 22) defined by post 220c of 

rotatable link 220 in the direction indicated by arrow "C" in FIG. 24, first and second link 

members 220a and 220b are pivoted about axis Y. As second link member 220b pivots, second 

pin member 232b of connector 232 engages a wall defining cam slot 222a of cam plate 222 to 

move cam plate 222 linearly in the direction indicated by arrow "D" in FIG. 24 within recess 238 

of body rotation knob 24. This linear movement of cam plate 222 is translated to linear 

movement of articulation link 214 via second connector 236. The distal end 214a of articulation 

link 214 is operably connected to articulation arm 215 (FIG. 36), in a manner to be discussed in 

further detail below, such that linear movement of articulation link 214 effects articulation of 

tool assembly 16.  

Referring to FIGS. 25 and 26, surface 230 of body rotation knob 24 can include a 

plurality of recesses 240 dimensioned to releasably receive an abutment 242 (FIG. 53) formed on 

a bottom surface of lever 28. Engagement between articulation lever abutment 242 and any one 

of recesses 240 retains the tool assembly at a pre-selected angle of articulation. In one 
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embodiment, recesses 240 are provided to retain tool assembly 16 at angles of articulation of 

approximately 150, 300, 450, 60*, 750, and 90*. Alternately, recesses 240 may be provided to 

retain the tool assembly at any other desired angle(s) of articulation.  

Referring to FIGS. 9 and 25-35, endoscopic body portion 14, as discussed above, 

includes an inner rotatable tube 212 and a spacer tube 210. A first gear 252 is non-rotatably 

secured to the proximal end of inner tube 212. In one embodiment, the proximal end of inner 

tube 212 has at least one slot 250 formed therein, and gear 252 has an inner rib 254 (FIG. 31) 

which is received within slot 250 to rotatably fix gear 252 to inner tube 212. Alternately, gear 

252 may be secured to inner tube using other known fastening techniques, e.g., set screws, 

welding, brazing, crimping, etc. A second gear 256 is rotatably supported on half-section 210a 

of spacer tube 210 adjacent an opening 258 formed in spacer tube 210. Gear 256 extends 

through opening 258 and meshes with gear 252.  

Referring also to FIGS. 6A and 31, tool assembly rotation knob 26 includes an annular 

channel 26a which is dimensioned to receive an annular rib 260 formed on body rotation knob 24 

to rotatably secure knob 26 to knob 24 about outer tube 204. The internal surface of tool 

assembly rotation knob 26 includes gear teeth 262 which also mesh with gear 256 through an 

opening 264 in outer tube 204 (FIG. 31). As such, when tool assembly rotation knob 26 is 

rotated about outer tube 204 in relation to body rotation knob 24, gears 256 and 252 are driven or 

rotated. Since inner tube 212 is rotatably fixed to gear 252, inner tube 212 rotates with gear 252.  

The distal end of inner tube 212 is operably connected to tool assembly 16 in a manner to be 

discussed below such that rotation of inner tube 212 is translated into rotation of tool assembly 

16.  
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Referring to FIGS. 36-48, tool assembly 16 includes an anvil assembly 300, a cartridge 

assembly 302, a torque transmitting member 304, a rotation collar 306, a drive member 308 and 

a dynamic clamping or actuation member 309. Anvil assembly 300 includes a body portion 310 

and an anvil plate 312 having a plurality of staple forming depressions 314 (FIG. 45). The 

proximal end of anvil body portion 310 includes a cylindrical extension 316 having an annular 

groove or channel 318 formed therein. Rotation collar 306 defines a cylindrical bore 320 (FIG.  

36) for receiving cylindrical extension 316 of anvil body portion 310. A pair of pins 322 extend 

through holes 324 in rotation collar 306 and into annular channel 318 of cylindrical extension 

316 of anvil body portion 310 to rotatably secure anvil body portion 310 to rotation collar 306.  

Anvil body portion 310 also includes a pair of spaced tissue stops 326.  

Cartridge assembly 302 includes a channel support member 330, a staple cartridge 332, a 

plurality of staples 334, a plurality of pushers 336 associated with staples 334 and a drive sled 

338. Staple cartridge 332 is supported within channel support member 330 and can include a 

plurality of linear rows of staple receiving pockets 340. In one embodiment, staple cartridge 332 

includes six linear rows of staple receiving pockets 340 although other staple pocket 

configurations and patterns are envisioned. Each staple receiving pocket 340 slidably receives a 

staple 334 and a pusher 336 or a portion of a pusher 336. Staple cartridge 332 includes channels 

342 for facilitating translation of sled 338 through staple cartridge 332. Sled 338 includes cam 

surfaces 338a for engaging pushers 336 and driving staples 334 from staple cartridge 332. Staple 

cartridge 332 also includes a central longitudinal slot 344 for allowing translation of dynamic 

clamping member 309 through staple cartridge 332. Sled 338 is positioned distally of clamping 

member 309 and is engaged and driven by clamping member 309 after the anvil and cartridge 

assemblies have been approximated.  
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Dynamic clamping member 309 includes an upper flange portion 309a, a central body 

portion 309b and a lower flange portion 309c. Upper flange portion 309a is positioned to slide 

along an upper surface of anvil body portion 310. In one embodiment, an elongated recess 346 

is provided in anvil body portion 310 to accommodate upper flange portion 309a. A khife blade 

348 formed in, or supported by central body portion 309b is positioned between upper and lower 

flange portions 309a and 309c. An elongated slot 350a is formed in anvil plate 312 to facilitate 

passage of dynamic clamping member 309 through anvil assembly 300. Lower flange portion 

309c is positioned to translate or slide along a bottom surface 330a (FIG. 45) of channel support 

member 330 of cartridge assembly 302. By engaging surfaces of both the anvil assembly 300 

and cartridge assembly 302, dynamic clamping member 309 limits deflection and/or bowing of 

the anvil and cartridge assemblies and defines a maximum tissue gap of tool assembly 16.  

Referring to FIG. 36, cartridge assembly 302 is pivotally secured to anvil assembly 300 

by pivot pins 348. Pivot pins 348 extend through openings 350 formed in anvil body portion 310 

and into openings 352 formed in channel support member 330. Cartridge assembly 302 is 

pivotal in relation to anvil assembly 300 from an open position spaced from anvil assembly 300 

(FIG. 45) to an approximated position in juxtaposed alignment with anvil assembly 300 (FIG.  

46).  

Referring to FIGS. 40-46, torque transmitting member 304 includes a hollow flexible 

member. In one embodiment, torque transmitting member 304 includes a bellows which is 

constructed from a flexible material capable of transmitting torque, e.g., stainless steel, 

NitinolTM, nickel, etc. Alternately, torque transmitting member 304 may be formed of other 

materials including plastics. As shown in FIGS. 27 and 28, torque transmitting member 304 may 

also comprise a coil spring or the like. The proximal end 304a of torque member 304 is fixedly 
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secured to the distal end of inner tube 212 such as by welding or brazing. The distal end of 

torque transmitting member 304 is secured to drive member 308. Drive member 308 is 

positioned within a bore 360 (FIG. 37) of cylindrical extension 316 of anvil body portion 310.  

Drive member 308 includes a pair of cutouts 308a which engage tabs 360a formed along a wall 

defining bore 360. Engagement between tabs 360a and cutouts 308a rotatably fixes drive 

member 308 to anvil body portion 310.  

In operation, when inner tube 212 is rotated by rotating tool assembly rotation knob 26 in 

the manner discussed above, torque transmitting member 304 is rotated to effect rotation of anvil 

body portion 310. Since anvil body portion 310 is rotatably mounted on rotation collar 306 and 

cartridge assembly 302 is pivotally supported on anvil body portion 310, rotation of anvil body 

portion 310 effects rotation of the entire tool assembly 316 independently of endoscopic body 

portion 14.  

Referring to FIGS. 27-30 and 36, the proximal portion of rotation collar 306 includes a 

clevis 370 having screw holes 372. A pair of bracket members 374 are secured at one end to 

clevis 370 by pivot members 376 which allow collar 306, and thus, tool assembly 16, to pivot or 

articulate thereabout. The other end of each bracket member 374 includes an opening 378 which 

receives a projection 378a formed on spacer tube 210 (FIG. 43) to secure collar 306 and tool 

assembly 16 to the distal end of endoscopic body portion 14. Outer tube 204 is positioned about 

spacer tube 210 and bracket members 374 to prevent separation of the parts. Articulation arm 

215 has a distal end 215a which is pivotally connected to rotation collar 306 by a pivot member 

or pin 380 at a pivot location 382 offset from the pivot axis defined by pivot members 376, i.e., 

the pivot axis of tool assembly 16. The proximal end 215b of articulation arm 215 is pivotally 

secured to articulation link 214 by a pivot pin 384.  
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In use, when articulation lever 28 is pivoted to move articulation link 214 linearly within 

outer tube 204 in the manner discussed above, articulation arm 215 is also moved, i.e., advanced 

or retracted. Since the distal end of articulation arm 215 is pivotally connected to rotation collar 

306 at a position offset from pivot member 376, movement of articulation arm 215 effects 

articulation of rotation collar 306 and tool assembly 16 about the pivot axis defined by pivot 

member 376 (FIG. 28). A slot 390 is provided in the distal end of outer tube 304 to 

accommodate movement of articulation arm 215. Using this articulation mechanism, tool 

assembly 16 is pivotal to an angle of about 900 in relation to the longitudinal axis of the 

endoscopic body portion 14 of the device.  

As illustrated in FIG. 28, torque transmitting member 304 is flexible such that it will 

bend about the pivot axis of tool assembly 16. In its bent condition, torque transmitting member 

304 is still able to translate rotation of inner tube 212 to rotation of tool assembly 16.  

Referring to FIG. 36, a pair of rollers 400a and 400b are secured within the anvil 

assembly 300 between anvil body portion 310 and anvil plate 312. Rollers 400a and 400b 

include a central pivot member which is rotatably received in openings 402 formed in anvil plate 

312 and similar openings (not shown) formed in anvil body portion 310. Rollers 400 form 

turnabouts for a cable drive system for approximating the anvil and cartridge assemblies 300 and 

302, respectively, and for ejecting staples from staple cartridge 332. In addition to rollers, fixed 

pins guideways, or the like can be employed.  

Referring to FIGS. 6A and 43-48, the cable drive system of the presently disclosed 

stapling device 10 includes a firing cable 410 and a retraction cable 412. Firing cable 410 

includes a first end 410a and a second end 410b. Each end of firing cable 410a and 410b 

includes a loop which is secured within a slot 414 formed in the distal end of firing rack 48 by a 

27



WO 2005/037329 PCT/US2004/034643 

pin 416 (FIG. 6A). Each end of firing cable 410 extends distally from firing rack 48 through an 

opening 420 formed in the distal end of spindle 30 into and through inner tube 212. Referring to 

FIG. 48, ends 410a and 410b of firing cable 410 extend from inner tube 212, through torque 

transmitting member 304, drive member 308, rotation collar 306 and into anvil assembly 300.  

Ends 410a and 410b extend distally through spaced channels defined between anvil plate 312 

and anvil body portion 310 along opposite sides of anvil assembly 300, around rollers 400a and 

400b, respectively, proximally through a center channel 424 defined between anvil plate 312 and 

anvil body portion 310, and around dynamic clamping member 309 (FIG. 38). Dynamic 

clamping member 309 includes a rounded surface 426 to prevent wearing of cable 410.  

In use, when firing trigger 20 is compressed towards stationary handle 18 and firing pawl 

56 is engaged with firing rack 48, firing rack 48 is moved proximally in the manner discussed 

above. As firing rack 48 moves proximally, both ends of firing cable 410 are pulled proximally 

to advance dynamic clamping member 309 distally in relation to anvil and cartridge assemblies 

300 and 302 to approximate the anvil and cartridge assemblies 300 and 302. Sled 338 is 

positioned distally of dynamic clamping member 309 and is driven through staple cartridge 332 

by dynamic clamping member 309 to sequentially eject staples 334 from staple cartridge 332.  

Retraction cable 412 also includes a first end 412a and a second end 412b. Each end 

412a and 412b includes a loop which is secured within a slot 432 formed in the distal end of 

retraction rack 50 by a pin 434 (FIG. 6A). Each end of retraction cable 412 extends distally from 

retraction rack 50 through opening 420 in spindle 30 into and through inner tube 212. Ends 412a 

and 412b of retraction cable 412 extend from inner tube 212, through torque transmitting 

member 304, drive member 308, rotation collar 306 and cylindrical portion 316 of anvil body 

portion 310 to dynamic clamping member 309. A hole 436 is formed through central body 309b 
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of dynamic clamping member 309. Cable 412 extends through hole 436 to secure cable 412 to 

dynamic clamping member 309 (FIG. 38).  

In use, when firing trigger 20 is compressed towards stationary handle 18 and retraction 

pawl 66 is engaged with retraction rack 50, retraction rack 50 is moved proximally in the manner 

discussed above. As retraction rack 50 moves proximally, both ends of retraction cable 412 are 

pulled proximally to pull cable 412 and dynamic clamping member 309 proximally in relation to 

anvil and cartridge assemblies 300 and 302, respectively. Movement of dynamic clamping 

member 309 proximally allows the anvil and cartridge assemblies to move to the spaced 

position.  

Operation of surgical stapling device 10 will now be described with reference to FIGS.  

49-71. FIGS. 49-55 illustrate surgical stapling device 10 in the grasper mode. In the grasper 

mode, firing trigger 20 can be actuated or compressed towards stationary handle portion 18 to 

approximate anvil and cartridge assemblies 300 and 302. Device 10 will not fire in the grasper 

mode. To place stapling device 10 in the grasper mode, grasper button(s) 22 are pushed forward 

along stationary housing 18 in the direction indicated by arrow "E" in FIGS. 49 and 50 to move 

inner ring 142 of the second shift ring assembly to its advanced position. As inner ring 142 is 

advanced, cam member 154 moves within cam slot 60a to pivot grasper pawl 60 in the direction 

indicated by arrow "F" in FIG. 50 to position engagement finger 60b of grasper pawl 60 into 

cutout 58 of firing rack 48. This prevents device 10 from firing. When inner ring 142 of the 

second shift ring assembly is advanced, inner ring 142 abuts inner ring 102 of the first shift ring 

assembly (if the first shift ring assembly is in the retracted position) to move the first shift ring 

assembly including inner ring 102 to its advanced position. As discussed above, when inner ring 

102 is moved to its advanced position, cam member 120 is moved within cam slot 56a of firing 
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pawl 56 to a position which permits O-ring 98a to urge firing pawl teeth 56b into engagement 

with teeth 52 of firing rack 48.  

When firing trigger 20 is compressed in the grasper mode, barrel assembly 80 is moved 

proximally about spindle 30 to move firing rack 48 proximally within guide track 32 of spindle 

30. As firing rack 48 is moved proximally, firing cable 410 is pulled proximally to partially 

advance dynamic clamping member 309 distally in relation to anvil and cartridge assemblies 300 

and 302 to approximate anvil and cartridge assemblies 300 and 302. When firing trigger 20 is 

released, spring 188 urges firing trigger 20 to its non-compressed position to return barrel 

assembly 80 to its advanced or distal-most position. Because grasper pawl finger 60b is engaged 

in cutout 58 of firing rack 48, firing rack 48 is moved distally with barrel assembly 82 to move 

dynamic clamping member 309 proximally and return anvil and cartridge assemblies 300 and 

302 to the spaced position. Accordingly, firing trigger 20 can be repeatedly compressed and 

released to repeatedly move the anvil and cartridge assemblies between their spaced and 

approximated positions. The grasper made permits a surgeon to operate tool assembly as a 

grasper to facilitate the manipulation of tissue prior to operation of stapling device 10.  

Referring to FIGS. 56-67, stapling device 10 is put in the firing mode by manually 

moving grasper buttons 22 proximally, in the direction indicated by arrow "G" in FIG. 56, along 

stationary handle portion 18. When grasper buttons 22 are moved proximally, inner ring 142 of 

the second shift ring assembly is moved proximally about barrel assembly 80 to cam grasper 

pawl 60 out of engagement with cutout 58 in firing rack 48 (FIG. 57). Prior to actuating firing 

trigger 20, indicator ring 68 and extension 70, which are attached to retraction rack 50 are in the 

proximal-most position on spindle 30 (FIG. 58). Also, the first shift ring assembly, including 
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inner ring 102, is retained in its advanced position by engagement between nub 81 formed on 

body portion 82 of barrel assembly 80 and recess 81a formed in inner ring 102.  

When firing trigger 20 is actuated, barrel assembly 80 is moved proximally over spindle 

30. Since firing pawl 56 is engaged with firing rack 48, firing rack 48 is also moved proximally 

along spindle guide track 32. As firing rack 48 is moved proximally, pinion 30, which is 

engaged with teeth 54 of firing rack 48 and teeth 64 of retraction rack 50, drives retraction rack 

50 distally within spindle guide track 34. As firing rack 48 is moved proximally, firing cable 

410 is moved proximally to pull dynamic clamping member 309 distally in relation to anvil and 

cartridge assemblies 300 and 302. Each actuation stroke of firing trigger 20 advances dynamic 

clamping member 309 a predetermined amount, e.g., 15mm. Accordingly, multiple actuation 

strokes of firing trigger 20 may be required to advance dynamic clamping member 309 a 

distance sufficient to approximate the anvil and cartridge assemblies and to sequentially eject all 

of staples 334 from staple cartridge 332.  

Referring to FIG. 64, when firing trigger 20 is released after each actuation stroke, 

because of the angle of teeth 56b of firing pawl 56, firing pawl 56 will ratchet over firing rack 48 

as spring 188 (FIG. 65) returns firing trigger 20 and barrel assembly 80 to the unactuated 

position.  

Referring to FIGS. 68-71, in order to retract dynamic clamping member 309 to be able to 

move the anvil and cartridge assemblies to their spaced position, shift lever 136 is pushed 

upwardly on firing trigger 20 to pivot lever 108 about pivot member 131 a in the direction 

indicated by arrow "H" in FIG. 70. This will move the first shift ring assembly including inner 

ring 102 to the retracted position. As discussed above, when inner ring 102 is in the retracted 

position, cam member 120 urges firing pawl 56 to a position disengaged from firing rack 48 and 
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cam 122 is moved to a position within cam slot 66a of retraction pawl 66 to allow O-ring 98a to 

urge retraction pawl teeth 66b into engagement with retraction rack 50.  

When firing trigger 20 is compressed or moved through an actuation stroke, barrel 

assembly 80 is moved proximally about spindle 30. Since retraction pawl 66 is engaged with 

retraction rack 50, retraction rack 50 is moved proximally along guide track 34. Movement of 

retraction rack 50 proximally rotates pinion 42 to drive firing rack 48 distally along guide track 

32. As discussed above, when firing trigger 20 is released, spring 188 urges firing trigger 20 

back to its non-compressed position to move barrel assembly 80 to its original non-fired position.  

Retraction pawl 66 ratchets over gear teeth when barrel assembly 80 moves to its original 

position. Firing trigger 20 may have to be moved through multiple actuation strokes to fully 

retract dynamic clamping member 309 and move anvil and cartridge assemblies 300 and 302 to 

their open position. As retraction rack 50 is moved proximally, retraction cable 412 is pulled 

proximally to pull dynamic clamping member 309 proximally in relation to anvil and cartridge 

assemblies 300 and 302 to move the anvil and cartridge assemblies to their open position.  

It will be understood that various modifications may be made to the embodiments 

disclosed herein. For example, although the handle assembly is disclosed to include a 

double ratchet assembly to both advance and retract the clamping member, other handle 

assemblies may also be used, e.g., handle assemblies which include manual pull return 

mechanisms may be employed such as disclosed in U.S. Patent No. 6,241,139, which is 

incorporated herein in its entirety by reference. Therefore, the above description should not 

be construed as limiting, but merely as exemplifications of preferred embodiments. Those 

skilled in the art will envision other modifications within the scope and spirit of the claims 

appended hereto.  
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The claims defining the invention are as follows:

1. A surgical device comprising: a handle assembly including a stationary 

handle portion and an operating trigger; an endoscopic body portion extending distally 

from the handle assembly and defining a first longitudinal axis, the endoscopic body 

5 portion being rotatable in relation to the handle assembly about the first longitudinal axis; 

a tool assembly defining a second longitudinal axis and being rotatably and pivotally 

supported on a distal end of the endoscopic body portion, the tool assembly being pivotal 

about an axis substantially transverse to the longitudinal axis of the endoscopic body 

portion and rotatable about the second longitudinal axis; an actuation member associated 

10 with the tool assembly, the actuation member being operatively connected to the handle 

assembly and movable in response to movement of the operating trigger to actuate the 

tool assembly; and a tool assembly rotation mechanism including a substantially rigid 

tube positioned within the endoscopic body portion and having a proximal end operably 

connected to a rotation knob and a distal end operably connected to the tool assembly via 

is a flexible member, the flexible member extending from one side of the pivot axis to the 

other side of the pivot axis, the flexible member being configured as a hollow bellows and 

to bend about the pivot axis when the tool assembly is pivoted, wherein the rotation knob 

is movable to effect rotation of the substantially rigid tube about the first longitudinal axis 

to thereby effect rotation of the tool assembly about the second longitudinal axis 

20 independently of the endoscopic body portion.  

2. The surgical device according to Claim 1, wherein the flexible member 

includes a coil spring.  

3. The surgical device according to any one of the preceding claims, 

wherein the tool assembly includes a cartridge assembly having a plurality of staples 

25 supported therein and an anvil assembly, the anvil assembly being movable in relation to 

the cartridge assembly between spaced and approximated positions.  

4. The surgical device according to Claim 3, wherein the staples of the 

cartridge assembly are aligned in a plurality of linear rows.  

5. The surgical device according to Claim 4, further including a drive sled 

30 positioned adjacent to the actuation member, and a knife blade supported by the actuation 

member.  

6. The surgical device according to any one of the preceding claims, 

wherein the operating trigger is operably connected to the actuation member by a flexible 

firing cable.
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7. The surgical device according to Claim 6, wherein the flexible firing 

cable extends through the substantially rigid tube of the tool assembly rotation 

mechanism.  

8. The surgical device according to Claim 7, wherein the flexible member 

5 is hollow and the flexible firing cable extends through the hollow flexible member.  

9. The surgical device according to Claim 8, wherein the operating trigger 

is operably connected to the actuation member by a flexible retraction cable, the flexible 

firing cable being operable in tension to move the actuation member in one direction 

along the second longitudinal axis of the tool assembly and the flexible retraction cable 

io being operable in tension to move the actuation member in an opposite direction along the 

second longitudinal axis.  

10. The surgical device according to any one of the preceding claims, 

wherein the substantially rigid tube of the tool assembly rotation mechanism includes a 

first gear fixedly secured thereto, a spacer tube positioned about the substantially rigid 

15 tube, a second gear rotatably supported on the spacer tube in engagement with the first 

gear, and rotation knob gear teeth positioned on an inner surface of the rotation knob in 

engagement with the second gear, wherein rotation of the rotation knob effects rotation of 

the second gear which in turn effects rotation of the substantially rigid tube.  

11. The surgical device according to Claim 10, wherein the endoscopic 

20 body portion includes an outer tube, the rotation knob being rotatably mounted about the 

outer tube.  

12. A surgical device, substantially as hereinbefore described with reference 

to any one of the embodiments as that embodiment is shown in the accompanying 

drawings.  

25 Dated 1 September 2010 

Tyco Healthcare Group LP 

Patent Attorneys for the Applicant/Nominated Person 
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