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PARTIALLY REUSABLE SURGICAL 
STAPLER 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to surgical 
stapling instruments and, more particularly, to a surgical sta 
pler Which can be disassembled and portions reconditioned 
and steriliZed for reuse in subsequent surgical procedures, 
and Which includes a removable actuating module that can be 
reused With multiple staple cartridges during a single patient 
procedure. 

BACKGROUND OF THE INVENTION 

[0002] Before surgical staplers Were introduced, surgeons 
had to spend a great deal of time seWing the tissue of patients 
back together. This Was the most time intensive aspect of a 
surgical procedure. Surgical staplers have decreased the 
amount of time that a user spends seWing tissue back together. 
Such surgical staplers are described in the folloWing issued 
US. patents Which are hereby incorporated herein by refer 
ence: US. Pat. No. 4,633,861 ChoW et al.; US. Pat. No. 
4,633,874 ChoW et al.; andU.S. Pat. No. 5,129,570 SchulZe et 
al. 
[0003] One concern With surgical staplers has been assur 
ing that the staplers used during a procedure are sterile. Reus 
able staplers have typically been relatively complicated 
mechanical instruments Which are di?icult to steriliZe after 
use. Hence, it Was once desired that surgical staplers be com 
pletely disposable. As more than one surgical stapler may be 
required in a surgical procedure, for economical reasons dis 
posable surgical staplers having reloadable staple cartridges 
have been developed. These reloadable staple cartridges have 
comprised a combination of staples and a ?ring module for 
discharging the staples. Typically the cutting instrument is 
included in the ?ring module. Therefore, each time a stapler is 
reloaded With a neW staple cartridge, a neW knife and ?ring 
assembly is also inserted into the stapler. Numerous staple 
cartridges are normally used during a single patient proce 
dure, resulting in the repeated replacement of the knife and 
?ring elements for the same patient. Since a knife is usually 
not Worn out after a staple cartridge has been emptied, the 
knife and ?ring assembly could be reused With additional 
staple cartridges Within the same patient. Reusing the ?ring 
assembly Within a single patient procedure Would not require 
additional sterilizing and can decrease the costs incurred dur 
ing the procedure. Recently, there has also been a desire to 
make portions of a surgical stapler reusable, so that a portion 
is disposable and a portion is reusable in subsequent proce 
dures. Reusing portions of the stapler reduces the costs asso 
ciated With surgical procedures, and also decreases the surgi 
cal Waste. 

[0004] Thus, to reduce the costs associated With surgical 
procedures, there is a need for a surgical stapler that can be 
disassembled and portions of the stapler reconditioned for 
subsequent use. In particular, there is a need for a surgical 
stapler in Which the ?ring and cutting components may be 
reused With multiple staple cartridges Within a single patient 
procedure in order to decrease the amount of materials uti 
liZed With the stapler. There is also a need for a surgical stapler 
that can be easily assembled and disassembled to alloW recon 
ditioning and reuse of some of the stapler parts. In addition, 
there is a need for a partially reusable stapler that incorporates 
a disposable ?ring module to alloW the more complex cutting 
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and stapling components to be easily replaced betWeen sur 
gical procedures. Further, there is a need for a partially reus 
able stapler in Which the reusable parts have a simple, one 
piece design to facilitate effective reconditioning of the parts 
betWeen procedures. The present invention provides a par 
tially reusable surgical stapler Which achieves these objec 
tives. 

SUMMARY OF THE INVENTION 

[0005] In accordance With the present invention, a partially 
reusable surgical stapler is provided for deploying staples into 
tissue. The stapler has a body With a distal end, a proximal end 
and a longitudinal axis therebetWeen. The proximal end 
includes a handle While the distal end includes a staple car 
tridge holder and an opposing anvil. The stapler also has an 
actuator module for deploying staples. The actuator module 
includes at least one longitudinally movable member for 
sequentially ejecting staples toWards the anvil. The actuator 
module is readily removable and replaceable to and from the 
body. 
[0006] In another embodiment, the present invention pro 
vides a partially reusable surgical stapler having an upper jaW 
member With a proximal handle end and a distal anvil end. A 
loWer jaW member having a proximal channel-shaped frame 
and a distal staple cartridge channel is aligned With the upper 
jaW. An actuator module, having at least one longitudinally 
moveable member for sequentially ejecting staples toWards 
the anvil, is readily removable and replaceable to and from the 
loWer jaW frame. A staple cartridge containing a plurality of 
staples is removably disposed Within the staple cartridge 
channel. A latching member for connecting the upper and 
loWer jaWs together is provided at an intermediate position 
along a longitudinal axis of the stapler. The latching member 
is moveable relative to the upper and loWer jaW members to 
place the stapler in a series of different locking states. The 
different locking states include an assembly state for connect 
ing and disconnecting the latching member to the jaW mem 
bers, and a closed, latched state in Which the latching member 
is locked to the jaW members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is an isometric vieW of an exemplary surgical 
stapler shoWing the stapler in a closed position; 
[0008] FIG. 2 is a front vieW of the stapler in an open 
position; 
[0009] 
position; 
[0010] FIG. 4 is an isometric bottom vieW of the reusable 
upper jaW member for the stapler; 

FIG. 3 is an isometric vieW of the stapler in an open 

[0011] FIG. 5 is an isometric top vieW of the stapler upper 
jaW member; 
[0012] FIG. 6 is an isometric vieW of the reusable loWerjaW 
member including the cartridge channel; 
[0013] FIG. 7 is an isometric vieW of the disposable staple 
cartridge; 
[0014] FIG. 8 is a bottom vieW of the disposable staple 
cartridge; 
[0015] FIG. 9 is an isometric vieW of the reusable latching 
member; 
[0016] FIG. 10 is a front vieW of the reusable latching 
member; 
[0017] FIG. 11 is a detailed isometric vieW of the distal end 
of the latching member; 
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[0018] FIG. 12 is a partial front vieW of the stapler showing 
the latching member in a ready to assemble state; 
[0019] FIG. 13 is a partial front vieW of the stapler showing 
the latching member in an initial inserted state; 
[0020] FIG. 14 is a partial front vieW of the stapler shoWing 
the latching member in a rotated and partially locked-in state; 
[0021] FIG. 15 is a partial front vieW of the stapler shoWing 
the relative positions of the latching and upper jaW members 
in a pre-close position; 
[0022] FIG. 16 is a partial front vieW of the stapler shoWing 
the relative positions of the latching and upper jaW members 
in an open position during use; 
[0023] FIG. 17 is an isometric vieW ofthe disposable actu 
ating module; 
[0024] FIG. 18 is another isometric vieW of the disposable 
actuating module looking forWard from the proximal to the 
distal end; 
[0025] FIG. 19 is an isometric vieW of the actuating module 
Pan; 
[0026] FIG. 20 is a detailed, isometric vieW of the proximal 
end of the actuating module; 
[0027] FIG. 21 is a top vieW of the actuating module; 
[0028] FIG. 22 is an isometric vieW of the actuating knob; 
[0029] FIG. 23 is an isometric vieW ofthe guide block; 
[0030] FIG. 24 is an isometric vieW ofa pusher bar; 
[0031] FIG. 25 is an isometric vieW ofthe knife support bar; 
[0032] FIG. 26 is a close-up, isometric vieW of the distal 
end of the actuating module shoWing the protector cap; 
[0033] FIG. 27 is a front vieW of the actuating module; 
[0034] FIG. 28 is a sectional vieW of the actuating module 
proximal end, shoWing the relationship betWeen the actuating 
knob and the detent spring in a full back position; and 
[0035] FIG. 29 is a sectional vieW of the actuating module 
proximal end, shoWing the actuating knob moved forWard 
during ?ring. 

DETAILED DESCRIPTION OF THE INVENTION 

[0036] Referring noW to the draWing ?gures, in Which like 
numerals indicate like elements throughout the vieWs, FIGS. 
1 through 3 illustrate a ?rst exemplary surgical stapler 20 of 
the present invention. The body of stapler 20 includes an 
upper jaW member 22, a loWerjaW member 24, and a latching 
member 30. Latching member 30 is pivotable relative to the 
upper and loWer j aWs members 22, 24, as shoWn in FIGS. 2-3. 
Latching member 30 can be pivoted through a series of dif 
ferent latching states to lock the stapler closed for use or to 
open the stapler varying degrees to alloW for adjustment of 
tissue Within the stapler, the replacement of a staple cartridge, 
or disassembly of the stapler. Upon completion of a surgical 
procedure, latching member 30 can be pivoted to a fully open 
position to alloW stapler 20 to be disassembled in preparation 
for the resteriliZation and reuse of portions of the stapler. 
[0037] As shoWn in FIGS. 4 and 5, upperjaW 22 comprises 
a single piece, elongated channel-shaped frame having a pair 
of opposing sideWalls 32a, 32b connected by a top Wall 36. 
Top Wall 36 is suitably shaped on the outer surface to form a 
hand grip and includes an upper handle protrusion 40 to 
facilitate the handling and operation of the stapler by a sur 
geon. The distal end of upper jaW 22 comprises a pair of 
inWardly extending ?anges 42 Which de?ne an anvil 44 of the 
stapler. Flanges 42 are separated by a central, longitudinal 
slot 46 Which extends along the entire length of anvil 44. The 
inner surface of each ?ange 42 is provided With tWo longitu 
dinal roWs of uniformly spaced staple-forming pockets 50. 
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Staple forming pockets 50 alloW the fashioning of B-form 
staples When U-shaped staples are ejected against the anvil 
?anges during ?ring. Anvil 44 includes a tapered tip at the 
distal-most end for facilitating insertion of the stapler into 
holloW, tubular body organs. A pair of tissue stops 52 is 
provided on opposite sides of anvil 44 adjacent the proximal 
end of staple forming pockets 50. Tissue stops 52 are laterally 
aligned With the proximal end of staple forming pockets 50 to 
prevent tissue from being placed into the stapler beyond anvil 
44. Blocking tissue at the proximal end of anvil 44 prevents 
the pinching or cutting of unstapled tissue. 
[0038] Cylindrical pins 54 extend from opposite sides of 
upper jaW 22 proximal of tissue stops 52. Pins 54 ?t inside 
vertical slots on loWer jaW 24 to connect the upper and loWer 
jaWs together. Upper jaW 22 also includes a pair of curved 
notches 60 near the proximal end of channel sideWalls 32a, 
32b. Notches 60 interact With projections 62 on loWerjaW 24, 
as shoWn in FIG. 2, to provide a means for easily aligning the 
jaWs during use. Upper jaW 22 is preferably comprised of a 
single piece of a biocompatible metal, such as, for example, 
stainless steel. Using a single piece of material for upper jaW 
22 increases the structural integrity of the stapler. Altema 
tively, upper jaW 22 can be manufactured as tWo or more 
separate pieces that are joined together during the manufac 
turing process by knoWn joining methods such as, for 
example, Welding. 
[0039] As shoWn in FIG. 6, loWerjaW 24 comprises a single 
piece, elongated U-shaped frame having a pair of sideWalls 
64a, 64b connected by a bottom Wall 66. At the distal end of 
loWer jaW 24, side Walls 64a, 64b are reduced in siZe to form 
a cartridge channel 70 for supporting a single use staple 
cartridge Within the stapler. Notches 72 are provided in side 
Walls 64a, 64b adjacent the distal end of cartridge channel 70. 
Notches 72 engage side projections on the staple cartridge to 
hold the cartridge Within the channel. Vertical alignment slots 
56 are located proximal of cartridge channel 70 in the upper 
edge of sideWalls 64a, 64b. As mentioned above, pins 54 on 
upper jaW 22 interface With alignment slots 56 to align and 
connect the jaW members together. The Width betWeen upper 
jaW sideWalls 32a, 32b is slightly greater than the Width 
betWeen loWerjaW sideWalls 64a, 64b to enable the upper jaW 
to ?t over the loWer jaW When pins 54 are inserted into align 
ment slots 56, and projections 62 into notches 60. Indenta 
tions 74 are formed in the outer surface of sideWalls 64a, 64b, 
distal of alignment slots 56. Indentations 74 facilitate the 
attachment of an actuating module to loWer jaW member 24, 
as Will be described in further detail beloW. 

[0040] An opening 76 is formed through bottom Wall 66 at 
an intermediate position along loWer jaW 24. SideWalls 64a, 
64b extend doWnWard on opposite sides of opening 76 to form 
distally angled projections 80. Along the distal edge of pro 
jections 80, sideWalls 64a, 64b are shaped to form a straight 
sided slot 82 having a circular end 88. The diameter of circu 
lar end 88 is slightly larger than the Width of the slot 82. 
Proximal of projections 80 the outer surfaces of sideWalls 
64a, 64b include a latching member positioning feature. As 
shoWn in FIG. 6, the positioning feature can comprise a 
plurality of detent bumps 84, or other surface indentations, 
that are machined into the surface of the sideWalls 64a, 64b. 
FIG. 6 shoWs only a positioning feature on the front side of 
loWer jaW 24, hoWever, it should be understood that the back 
side of the loWer jaW is fashioned in the same manner so that 
latching member 30 may be retained in a series of latching 
states by both sides of the loWer jaW, as Will be described 
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below. A retention feature 86 is formed at the proximal end of 
loWerjaW 24 at the junction betWeen sidewalls 64a, 64b and 
bottom Wall 66. Retention feature 86 can comprise an inWard 
expansion of sideWalls 64a, 64b Which facilitates a snap 
connection With an actuating module during assembly of 
stapler 20. 
[0041] FIGS. 7 and 8 shoW an exemplary removable staple 
cartridge 90 foruse in stapler 20 of the invention. Cartridge 90 
is adapted to receive a plurality of surgical staples arranged in 
at least tWo laterally spaced longitudinal roWs. Cartridge 90 
has a body Which includes opposite side Walls 92a, 92b con 
?gured to be slidably received in the interior of loWer jaW 
cartridge channel 70. Staple cartridge 90 is divided longitu 
dinally by a central elongated slot 94 Which extends from the 
proximal end of the cartridge toWard its distal end. A plurality 
of staple openings 96, de?ned by the cartridge body, are 
disposed along the elongated center slot 94. In the illustrated 
embodiment, the staple openings are arranged in tWo laterally 
spaced, staggered roWs, With each pair of roWs disposed on 
opposite sides of central longitudinal slot 94. The staple open 
ings in adjacent roWs are staggered to provide more effective 
stapling of the tissue When the instrument is operated. Refer 
ring to FIG. 8, staple cartridge 90 includes a pair of longitu 
dinal slots 100 located on opposite sides of elongated central 
slot 94 and disposed betWeen the staggered roWs of openings 
96. Each longitudinal slot 100 extends from the proximal end 
of cartridge 90 toWards the distal end. A plurality of staple 
drivers (not shoWn) are slidably mounted in staple openings 
96 for actuating the staples Which are loaded into staple 
cartridge 90. Each staple driver is designed to simultaneously 
actuate tWo staples located in the adjacent roWs provided in 
staple cartridge 90. Thus, a ?rst set of staple drivers is pro 
vided for actuating the staples in the staggered roWs located 
on one side of central longitudinal slot 94, and a second set of 
staple drivers is provided for actuating the staples in the pair 
of adjacent roWs located on the other side of the central 
longitudinal slot. 
[0042] The distal end of staple cartridge 90 includes a 
tapered tip to facilitate the insertion of loWer jaW member 24 
into a holloW tubular body organ. Proximal of the tapered tip, 
staple cartridge 90 is provided With a pair of outWardly 
extending protrusions 102. A pair of spaced, parallel ?anges 
104 extends rearWard from opposite sides of staple cartridge 
90. Legs 110 extend doWnWard from ?anges 104 at the proxi 
mal end of the staple cartridge. Each leg 110 is provided With 
a rounded, doWnWardly facing notch 112. When cartridge 90 
is assembled on loWer jaW 24, protrusions 102 are loosely 
received in notches 72 in the loWer jaW side Walls, and legs 
110 extend through opening 76 in the loWer jaW bottom Wall 
66. Leg notches 112 engage a pin on latching member 30, as 
Will be describedbeloW, to hold the cartridge Within loWerjaW 
channel 70. A pair of Wings 114 extends upWard and outWard 
from sideWalls 92a, 92b at the proximal end of cartridge 90. 
Wings 114 function as ?nger grips Which alloW staple car 
tridge 90 to be manually inserted into and removed from 
loWerjaW 24. Using Wings 114, cartridge 90 can be lifted out 
of jaW opening 76 and notches 72, to remove the cartridge 
from loWer jaW 24 folloWing use. Additionally, Wings 114 
engage loWer jaW sideWalls 64a, 64b at the proximal end of 
cartridge channel 70, as shoWn in FIG. 3, to lock the cartridge 
in place Within loWerjaW 24. A short extension 116 is formed 
at the rear of cartridge 90 and located betWeen rearWardly 
projecting legs 110. Central knife slot 94 extends longitudi 
nally through extension 116, Which can be provided With 
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inWardly sloped guide surfaces on its opposite sides at the 
proximal end of the slot. A lock out pin 106 is connected at 
one end to extension 116 and is pivotable about the connec 
tion point. Initially, When staple cartridge 90 is loaded into 
stapler 20, lock out pin 106 extends transversely across cen 
tral knife slot 94. 

[0043] As mentioned above, stapler 20 includes a latching 
member 30 for connecting the upper and loWerjaWs members 
together at an intermediate position along the longitudinal 
length of the stapler. Preferably, jaW members 22, 24 are 
connected together at a location adjacent to the proximal ends 
of anvil 44 and staple cartridge 90. In the preferred embodi 
ment, shoWn in FIG. 9, latching member 30 comprises a 
single piece, channeled-shaped frame having opposing side 
Walls 124a, 124b connected by a top Wall 130. Latching 
member 30 further includes a latch pin 122 for pivotally 
connecting the latching member to loWer jaW 24. Preferably, 
the latching member is comprised of a single piece of stain 
less steel, or another similar biocompatible metal. The dis 
tance betWeen the opposing latching member side Walls 124a, 
124b is su?icient to span the sideWalls 64a, 64b of loWer jaW 
24. Side Walls 124a, 124b include outWardly extending, elon 
gated ?anges 132 Which serve as ?nger grips to enable latch 
ing arm 120 to be manually pivoted betWeen latching posi 
tions. The outer surface of latching arm 120 includes a handle 
extension 134. When connected to loWer jaW member 24, 
handle extension 134 combines With upper jaW handle exten 
sion 40 to form a hand grip for manipulation of the stapler by 
a surgeon. 

[0044] Each side Wall 124a, 124b of latching member 30 
includes a distally-extending C-shaped hook member 140 
provided With a forWardly facing notch 142 for engaging 
upperjaW pins 54. As shoWn in FIGS. 9 and 10, hook mem 
bers 140 include an inner cam surface 144 extending rearWard 
from the tip of the hook member into notch 142. When latch 
ing member 30 is moved to a closed, operative state, notches 
142 engage upper jaW pins 54, acting as an over-center latch 
to maintain the latching member in the latched state. BeloW 
notches 142, each hook member 140 projects distally doWn 
Ward, beyond the end of latching member top Wall 130. Latch 
pin 122 extends betWeen the doWn turned ends of hook mem 
bers 140, as shoWn in FIG. 11, across the end of latching 
member 30. Latch pin 122 has a cylindrical shape With ?at 
surfaces 152 adjacent each end. The diameter of latch pin 122 
is greater than the narroW opening for loWer jaW slot 82. 
Latching member 30 is detachably connected to loWerjaW 24 
by inserting latch pin 122 into loWer jaW slot 82. Latch pin 
122 is inserted into slot 82 by orienting latching member 30 so 
that ?at ends 152 lie in parallel With the straight sides of the 
slot. In this position, latch pin 122 can be inserted into slot 82 
despite the pin diameter being greater than the slot Width. 
With ?at ends 152 aligned With the linear sides of slot 82, 
latch pin 122 is inserted into the slot, as shoWn in FIG. 12, 
until the pin rests Within circular slot end 88, as shoWn in FIG. 
13. 

[0045] Stapler 20 also includes means for retaining the 
latching member in a series of different latching states. Refer 
ring to FIGS. 9 and 10, the retaining means includes a spring 
arm 150 extending from the top edge of each latching arm 
sideWall 124a, 124b. Spring arm 150 curves distally upWard, 
folloWing the upper contour of hook member 140, and 
includes a bulbous free end. With latching pin 122 assembled 
Within slot 82, and latching member 30 angled distally, as 
shoWn in FIG. 13, stapler 20 is in an initial, open state. To 












