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(57) ABSTRACT 

A surgical severing and stapling instrument clamps, suitable 
for laparoscopic and endoscopic clinical procedures, clamps 
tissue Within an end e?‘ector of an elongate channel pivotally 
opposed by an anvil. An E-beam ?ring bar moves distally 
through the clamped end e?cector to sever tissue and to drive 
staples on each side of the cut. The E-beam ?ring bar 
af?rmatively spaces the spaces the anvil from the elongate 
channel to assure properly formed closed staples, especially 
When an amount of tissue is clamped that is inadequate to 
space the end e?cector. In particular, an upper pin of the ?ring 
bar longitudinally moves through an anvil slot and a channel 
clot is captured between a loWer cap and a middle pin of the 
?ring bar to assure a minimum spacing. 
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FIG. 12 
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FIG-.- 14 
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SURGICAL STAPLING INSTRUMENT 
INCORPORATING AN E-BEAM FIRING 

MECHANISM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a continuation of prior application Ser. No. 
10/443,617, entitled “SURGICAL STAPLING INSTRU 
MENT INCORPORATING AN E-BEAM FIRING 
MECHISM” to Frederick Shelton IV et al., ?led 20 May 
2003. AND 

[0002] Four co-pending and commonly-oWned applica 
tions ?led on even date herewith, the disclosure of each is 
hereby incorporated by reference in their entirety, these four 
applications being respectively entitled: 

[0003] (1) application Ser. No. 10/443,617 entitled “SUR 
GICAL STAPLING INSTRUMENT HAVING A SINGLE 
LOCKOUT MECHANISM FOR PREVENTION OF FIR 
ING” to Frederick E. Shelton IV et al., ?led on 20 May 
2003; application Ser. No. 10/441,424 entitled “SURGICAL 
STAPLING INSTRUMENT HAVING SEPARATE DIS 
TINCT CLOSING & FIRING SYSTEMS” to Frederick E. 
Shelton IV et al., ?led on 20 May 2003. application Ser. No. 
10/441,632, entitled “SURGICAL STAPLING INSTRU 
MENT HAVING A SPENT CARTRIDGE LOCKOUT” to 
Frederick E. Shelton IV et al., ?led on 20 May 2003 and 
application Ser. No. 10/441,565 entitled “SURGICAL STA 
PLING INSTRUMENT HAVING A FIRING LOCKOUT 
FOR AN UNCLOSED ANVIL” to Frederick E. Shelton IV 
et al., ?led on 20 May 2003. 

FIELD OF THE INVENTION 

[0004] The present invention relates in general to surgical 
stapler instruments that are capable of applying lines of 
staples to tissue While cutting the tissue betWeen those staple 
lines and, more particularly, to improvements relating to 
stapler instruments and improvements in processes for form 
ing various components of such stapler instruments. 

BACKGROUND OF THE INVENTION 

[0005] Surgical staplers have been used in the prior art to 
simultaneously make a longitudinal incision in tissue and 
apply lines of staples on opposing sides of the incision. Such 
instruments commonly include a pair of cooperating jaW 
members that, if the instrument is intended for endoscopic or 
laparoscopic applications, are capable of passing through a 
cannula passageWay. One of the jaW members receives a 
staple cartridge having at least tWo laterally spaced roWs of 
staples. The other jaW member de?nes an anvil having 
staple-forming pockets aligned With the roWs of staples in 
the cartridge. The instrument includes a plurality of recip 
rocating Wedges Which, When driven distally, pass through 
openings in the staple cartridge and engage drivers support 
ing the staples to effect the ?ring of the staples toWard the 
anvil. 

[0006] The simultaneous severing of tissue While forming 
roWs of staples on each side of the cut reduces bleeding and 
simpli?es the surgical procedure. HoWever, an appropriate 
amount of tissue should be clamped betWeen the jaWs so that 
proper staple formation is achieved and so that a cutting 
member does not bind or otherWise fail to fully cut the 
clamped tissue. 
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[0007] A stapling and severing instrument that maintains a 
maximum jaW spacing is described in US. Pat. No. 4,429, 
695. In particular, a central knife carrier has an upper shoe 
that enters an upper passageWay through an opening When 
the upper jaW is closed and has a loWer shoe that is received 
Within a loWer passageWay of the loWer jaW. Thus, as the 
knife carrier is advanced distally, the shoes vertically and 
laterally position the upper and loWer jaWs. US. Pat. No. 
4,429,695 teaches that the shoes are attached to the central 
knife carrier to resist vertical de?ection (opening) of the 
jaWs during ejection and forming of staples. As taught, the 
forces tend to vertically open the jaWs during stapling. 
HoWever, no mention is made of resisting forces that might 
be applied to vertically close the jaWs. Additionally, this 
reference teaches that the device described therein is 
assembled from tWo separate, unconnected elements that are 
brought together and clamped onto tissue. The tWo elements 
form a device suitable only for an open procedure that has 
no siZe limitations. 

[0008] Increasingly, endoscopic and laparoscopic proce 
dures are preferred over open procedures due to their 
reduced post-operative recovery times and other advantages. 
Endoscopic stapling and severing instruments use a long 
slender jaW member that tends to de?ect upWardly When 
clamped onto thick tissues. On thick tissue, this upWard 
de?ection of the free (distal) end of the jaW can cause 
differences in height of the formed staples as the distal gap 
betWeen the anvil and cartridge is larger than the proximal 
gap. To ensure more uniform proximal to distal staple 
formation, the anvil is frequently cambered or bent inWardly 
toWard the staple cartridge. This camber is better for thick 
tissue and can cause tighter staple forms at the distal end 
When used on thin tissue. To overcome this tight distal 
closure, pins or bumps have been added to the clamping 
surface of the cartridge adjacent to the distal end of the 
cartridge. The closure of the anvil onto the pin ensures a 
minimum gap at the distal end. HoWever, surgeons Were 
concerned about the pins or bumps causing tissue trauma. 
What is needed is a mechanism for maintaining a minimal 
gap betWeen the anvil and cartridge and a mechanism for 
maintaining a maximum gap betWeen the anvil and car 
tridge. 

[0009] An example of a surgical stapler suitable for endo 
scopic applications is described in US. Pat. No. 5,465,895, 
Which advantageously provides distinct closing and ?ring 
actions. Thereby, a clinician is able to close the jaW members 
upon tissue to position the tissue prior to ?ring. Once the 
clinician has determined that the jaW members are properly 
gripping tissue, the clinician can then ?re the surgical 
stapler, thereby severing and stapling the tissue. The simul 
taneous severing and stapling avoids complications that may 
arise When performing such actions sequentially With dif 
ferent surgical tools that respectively only sever or staple. 

[0010] One speci?c advantage of being able to close upon 
tissue before ?ring is that the clinician is able to verify via 
an endoscope that a su?icient amount of tissue has been 
captured betWeen opposing jaWs. OtherWise, opposing jaWs 
may be draWn too close together, especially pinching at their 
distal ends, and thus not effectively forming closed staples 
in the severed tissue. Moreover, a ?ring bar that traverses 
betWeen opposing jaWs to sever the tissue and to drive the 
Wedges that drive the staples may encounter resistance due 
to the pinched opposing jaWs. 
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[0011] Thus, While such surgical staplers have been a 
signi?cant advance in surgical procedures, an opportunity 
has been recognized for enhancing their effectiveness. In 
particular, it Would be desirable to a?irmatively maintain 
proper spacing betWeen the opposing jaWs during ?ring, 
both opening and closing de?ections. In particular, endo 
scopic devices need to ?t into an access device such a trocar, 
and must maintain a small shaft diameter. To date, no 
endoscopic stapling device has been provided that has room 
for a pair for longitudinal passageWays for shoes on a cutter 
that resists both tensile and compressive jaW loadings. 

[0012] Furthermore, it is desirable to maintain other 
advantages of US. Pat. No. 5,465,895 to include a Wedge 
sled integral to a staple cartridge, rather than having cam 
ming surfaces attached to a cutter. Thereby, fabrication of 
the cutter is simpli?ed, as is installation of the staple 
cartridge. Signi?cantly, an integral Wedge sled may be 
designed speci?cally for each siZe and application of a staple 
cartridge, alloWing the stapling and severing instrument 
increased number of uses. In particular, the thickness of the 
staple cartridge may be based on the desired tissue thickness. 
Also, the number and spacing of roWs of staples may vary. 

[0013] Consequently, a signi?cant need exists for an 
improved surgical stapling and severing instrument that 
maintains proper spacing in its end effector to achieve proper 
stapling of the severed tissue, yet retains the advantages of 
a staple cartridge having an integral Wedge sled. 

BRIEF SUMMARY OF THE INVENTION 

[0014] The invention overcomes the above-noted and 
other de?ciencies of the prior art by providing a ?ring 
mechanism that af?rmatively vertically spaces an end e?fec 
tor of a surgical stapling and severing instrument. Thus, the 
instrument structurally assures adequate spacing to achieve 
proper stapling, even in instances Where too little tissue is 
clamped in the end effector. 

[0015] In one aspect of the invention, a surgical instrument 
includes a handle portion operable to produce a ?ring 
motion that actuates an implement portion. This implement 
portion has an elongate channel that receives a staple 
cartridge opposed by a pivotally attached anvil. A ?ring 
device includes a distally presented cutting edge longitudi 
nally received betWeen the elongate channel and the anvil, 
an upper member engageable to the anvil channel, a loWer 
member engaging the channel slot, and a middle member 
operable to actuate the Wedge sled, Which is integral to the 
staple cartridge. The middle member advantageously 
opposes pinching of the end effector, assuring proper staple 
formation even When an otherWise too small amount of 
tissue has been clamped. 

[0016] In another aspect of the invention, a surgical instru 
ment is provided that is suitable for endo-surgical and 
laparoscopic procedures by have a diametrically siZed end 
effector and shaft of the implement portion. A handle portion 
produces both a closing motion and ?ring motion that are 
transferred distally through the shaft of the implement 
portion. The ?ring mechanism responds to the ?ring motion 
by engaging both the anvil and the elongate channel to effect 
severing of clamped tissue and to af?rmatively space the 
anvil and elongate channel to assure proper staple formation. 

[0017] These and other objects and advantages of the 
present invention shall be made apparent from the accom 
panying draWings and the description thereof. 
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BRIEF DESCRIPTION OF THE FIGURES 

[0018] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention, and, together With the general 
description of the invention given above, and the detailed 
description of the embodiments given beloW, serve to 
explain the principles of the present invention. 

[0019] FIG. 1 depicts a partially cut-aWay side elevation 
vieW of a surgical stapling and severing instrument in an 
open position. 

[0020] FIG. 2 depicts a cross-sectional side elevation 
detail vieW along the line 2-2 of FIG. 1 of an end effector 
of the surgical stapling and severing instrument. 

[0021] FIG. 3 depicts an enlarged side elevation vieW of 
the ?ring bar of the surgical stapling and severing instrument 
of FIG. 2. 

[0022] FIG. 4 depicts an enlarged front vieW of the ?ring 
bar of the surgical stapling and severing instrument of FIG. 
2. 

[0023] FIG. 5 depicts a cross-sectional side elevation 
detail vieW of an alternative end effector for the surgical 
stapling and severing instrument of FIG. 1, incorporating a 
?ring bar that lacks a middle pin for preventing pinching of 
the end effector. 

[0024] FIG. 6 depicts a side elevational vieW of a handle 
portion of a proximal end of the surgical stapling and 
severing instrument of FIG. 1 With a left side removed to 
expose interior parts in an unclamped, un?red (“start”) 
position. 

[0025] FIG. 7 depicts a perspective, exploded vieW of the 
handle portion of the proximal end of the surgical stapling 
and severing instrument of FIG. 1. 

[0026] FIG. 8 depicts a side elevational vieW of the handle 
portion of the proximal end of the surgical stapling and 
severing instrument of FIG. 1 With the left side removed to 
expose interior parts in the closed (“clamped”) position. 

[0027] FIG. 9 depicts a side elevational vieW of the handle 
portion of proximal end of surgical stapling and severing 
instrument of FIG. 1 With the left side removed to expose 
interior parts in the stapled and severed (“?red”) position. 

[0028] FIG. 10 depicts an isometric vieW of the end 
effector at the distal end of the surgical stapling and severing 
instrument of FIG. 1 With the anvil in the up or open 
position exposing the staple cartridge and cutting edge of the 
?ring bar. 

[0029] FIG. 10 depicts an isometric, exploded vieW of the 
implement portion of the surgical stapling and severing 
instrument of FIG. 1. 

[0030] FIG. 12 depicts an isometric vieW of the end 
effector at the distal end of the surgical stapling and severing 
instrument of FIG. 1 With the anvil in the up or open 
position With the cartridge largely removed exposing a 
single staple driver and a double staple driver as exemplary 
and the Wedge sled in its start position against a middle pin 
of the ?ring bar. 

[0031] FIG. 13 depicts an isometric vieW of the distal end 
of the surgical stapling and severing instrument of FIG. 1 














