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SURGICAL STAPLER WITH ROTARY CAM 
DRIVE AND RETURN 

BACKGROUND 

0001. In some settings, a Surgeon may want to position a 
Surgical instrument through an orifice of the patient and use 
the instrument to adjust, position, attach, and/or otherwise 
interact with tissue within the patient. For instance, in some 
Surgical procedures (e.g., colorectal, bariatric, thoracic, etc.), 
portions of the gastrointestinal tract and/or esophagus, etc. 
may be cut and removed to eliminate undesirable tissue or for 
other reasons. Once the desired tissue is removed, the remain 
ing portions may need to be recoupled together in an end-to 
endanastomosis. One Such tool for accomplishing these anas 
tomotic procedures is a circular stapler that is inserted 
through a patient's naturally occurring orifice. Some circular 
Staplers are configured to sever tissue and Staple tissue Sub 
stantially simultaneously. For instance, a circular stapler may 
sever excess tissue that is interior to an annular array of 
Staples at an anastomosis, to provide a Substantially smooth 
transition between lumen sections that are joined at the anas 
tomosis. 
0002 Examples of circular surgical staplers are described 
in U.S. Pat. No. 5,205,459, entitled “Surgical Anastomosis 
Stapling Instrument, issued Apr. 27, 1993; U.S. Pat. No. 
5,271.544, entitled “Surgical Anastomosis Stapling Instru 
ment, issued Dec. 21, 1993; U.S. Pat. No. 5,275,322, entitled 
"Surgical Anastomosis Stapling Instrument, issued Jan. 4. 
1994: U.S. Pat. No. 5.285,945, entitled “Surgical Anastomo 
sis Stapling Instrument, issued Feb. 15, 1994: U.S. Pat. No. 
5,292,053, entitled “Surgical Anastomosis Stapling Instru 
ment, issued Mar. 8, 1994; U.S. Pat. No. 5,333,773, entitled 
"Surgical Anastomosis Stapling Instrument, issued Aug. 2, 
1994: U.S. Pat. No. 5,350,104, entitled “Surgical Anastomo 
sis Stapling Instrument, issued Sep. 27, 1994; and U.S. Pat. 
No. 5,533,661, entitled “Surgical Anastomosis Stapling 
Instrument, issued Jul. 9, 1996; and U.S. Pub. No. 2012/ 
0292372, entitled “Low Cost Anvil Assembly for a Circular 
Stapler published Nov. 22, 2012. The disclosure of each of 
the above-cited U.S. Patents and U.S. Patent Application 
Publication is incorporated by reference herein. Some such 
Staplers are operable to clamp down on layers of tissue, cut 
through the clamped layers of tissue, and drive staples 
through the layers of tissue to substantially seal the severed 
layers of tissue together near the severed ends of the tissue 
layers, thereby joining two severed ends of an anatomical 
lumen. 
0003 Merely additional other exemplary surgical staplers 
are disclosed in U.S. Pat. No. 4,805,823, entitled “Pocket 
Configuration for Internal Organ Staplers.’ issued Feb. 21, 
1989; U.S. Pat. No. 5,415,334, entitled “Surgical Stapler and 
Staple Cartridge,” issued May 16, 1995: U.S. Pat. No. 5,465, 
895, entitled “Surgical Stapler Instrument issued Nov. 14, 
1995: U.S. Pat. No. 5,597,107, entitled “Surgical Stapler 
Instrument, issued Jan. 28, 1997: U.S. Pat. No. 5,632,432, 
entitled “Surgical Instrument,” issued May 27, 1997: U.S. 
Pat. No. 5,673,840, entitled “Surgical Instrument,” issued 
Oct. 7, 1997: U.S. Pat. No. 5,704,534, entitled “Articulation 
Assembly for Surgical Instruments.’’ issued Jan. 6, 1998; U.S. 
Pat. No. 5,814,055, entitled “Surgical Clamping Mecha 
nism,” issued Sep. 29, 1998: U.S. Pat. No. 6,978,921, entitled 
"Surgical Stapling Instrument Incorporating an E-Beam Fir 
ing Mechanism,” issued Dec. 27, 2005: U.S. Pat. No. 7,000, 
818, entitled “Surgical Stapling Instrument Having Separate 
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Distinct Closing and Firing Systems, issued Feb. 21, 2006; 
U.S. Pat. No. 7,143,923, entitled “Surgical Stapling Instru 
ment Having a Firing Lockout for an Unclosed Anvil,” issued 
Dec. 5, 2006: U.S. Pat. No. 7,303,108, entitled “Surgical 
Stapling Instrument Incorporating a Multi-Stroke Firing 
Mechanism with a Flexible Rack, issued Dec. 4, 2007; U.S. 
Pat. No. 7.367.485, entitled “Surgical Stapling Instrument 
Incorporating a Multistroke Firing Mechanism Having a 
Rotary Transmission issued May 6, 2008; U.S. Pat. No. 
7.380,695, entitled “Surgical Stapling Instrument Having a 
Single Lockout Mechanism for Prevention of Firing issued 
Jun. 3, 2008; U.S. Pat. No. 7,380,696, entitled “Articulating 
Surgical Stapling Instrument Incorporating a Two-Piece 
E-Beam Firing Mechanism,” issued Jun. 3, 2008; U.S. Pat. 
No. 7,404.508, entitled “Surgical Stapling and Cutting 
Device, issued Jul. 29, 2008; U.S. Pat. No. 7,434,715, 
entitled “Surgical Stapling Instrument Having Multistroke 
Firing with Opening Lockout, issued Oct. 14, 2008; and U.S. 
Pat. No. 7,721,930, entitled “Disposable Cartridge with 
Adhesive for Use with a Stapling Device issued May 25, 
2010. The disclosure of each of the above-cited U.S. Patents 
is incorporated by reference herein. While the surgical sta 
plers referred to above are described as being used in endo 
scopic procedures, it should be understood that Such surgical 
Staplers may also be used in open procedures and/or other 
non-endoscopic procedures. 
0004 While various kinds of surgical stapling instruments 
and associated components have been made and used, it is 
believed that no one prior to the inventor(s) has made or used 
the invention described in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 While the specification concludes with claims 
which particularly point out and distinctly claim this technol 
ogy, it is believed this technology will be better understood 
from the following description of certain examples taken in 
conjunction with the accompanying drawings, in which like 
reference numerals identify the same elements and in which: 
0006 FIG. 1 depicts a side elevation view of an exemplary 
circular stapling Surgical instrument; 
0007 FIG. 2A depicts an enlarged longitudinal cross-sec 
tion view of an exemplary stapling head assembly of the 
instrument of FIG. 1 showing an exemplary anvil in an open 
position; 
0008 FIG. 2B depicts an enlarged longitudinal cross-sec 
tional view of the stapling head assembly of FIG. 2A showing 
the anvil in a closed position; 
0009 FIG. 2C depicts an enlarged longitudinal cross-sec 
tional view of the stapling head assembly of FIG. 2A showing 
an exemplary Staple driver and blade in a fired position; 
0010 FIG. 3 depicts an enlarged partial cross-sectional 
view of an exemplary Staple formed against the anvil; 
0011 FIG. 4A depicts an enlarged side elevation view of 
an exemplary actuator handle assembly of the Surgical instru 
ment of FIG. 1 with a portion of the body removed, showing 
a trigger in an unfired position and a lockout feature in a 
locked position; 
0012 FIG. 4B depicts an enlarged side elevation view of 
the actuator handle assembly of FIG. 4A, showing the trigger 
in a fired position and the lockout feature in an unlocked 
position; 
0013 FIG. 5 depicts an enlarged partial perspective view 
of an exemplary indicator assembly of the Surgical instrument 
of FIG. 1 showing an indicator window and indicator lever; 
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0014 FIG. 6 depicts an diagrammatic view of the indica 
tor window of FIG. 5 showing an exemplary indicator bar and 
exemplary corresponding staple representations; 
0015 FIG. 7 depicts a perspective view of an exemplary 
alternative circular stapling Surgical instrument having a 
motor and exemplary barrel cam; 
0016 FIG. 8 depicts a perspective view of an exemplary 
cam follower body; 
0017 FIG. 9 depicts an exploded perspective view of a 
firing system, including the cam follower body of FIG. 8: 
0018 FIG. 10 depicts a perspective view of the barrel cam 
of FIG. 7: 
0019 FIG. 11A depicts a side elevational view of the 
instrument of FIG. 7 with the motor and barrel cam in a first 
rotational position; 
0020 FIG. 11B depicts a side elevational view of the 
instrument of FIG. 7 with the motor and barrel cama second 
rotational position; 
0021 FIG. 11C depicts a side elevational view of the 
instrument of FIG. 7 with the motor and barrel cam a third 
rotational position; 
0022 FIG. 11D depicts a side elevational view of the 
instrument of FIG. 7 with the motor and barrel cam a fourth 
rotational position; 
0023 FIG. 11E depicts a side elevational view of the 
instrument of FIG. 7 with the motor and barrel cam returned 
to the first rotational position upon completion of a firing 
stroke; 
0024 FIG. 12 depicts a side elevational view of an exem 
plary alternative barrel cam that may be incorporated into the 
instrument of FIG. 7: 
0025 FIG. 13 depicts a perspective view of yet another 
exemplary alternative barrel cam that may be incorporated 
into the instrument of FIG. 7: 
0026 FIG. 14 depicts a perspective view of a motor and 
exemplary alternative cam that may be incorporated into the 
instrument of FIG. 7: 
0027 FIG. 15 depicts afront elevational view of the motor 
and cam of FIG. 14; 
0028 FIG.16A depicts a side elevational view of an exem 
plary circular stapling Surgical instrument with the motor and 
cam of FIG. 14 in a first rotational position; 
0029 FIG. 16B depicts a side elevational view of the 
instrument of FIG. 16A with the motor and cam of FIG. 14 a 
second rotational position; 
0030 FIG. 16C depicts a side elevational view of the 
instrument of FIG. 16A with the motor and cam of FIG. 14 a 
third rotational position; 
0031 FIG. 16D depicts a side elevational view of the 
instrument of FIG. 16A with the motor and cam of FIG. 14 a 
fourth rotational position; 
0032 FIG. 16E depicts a side elevational view of the 
instrument of FIG. 16A with the motor and cam of FIG. 14 
returned to the first rotational position upon completion of a 
firing stroke; 
0033 FIG. 17 depicts a side cross-sectional view of an 
exemplary cam locking feature; 
0034 FIG. 18 depicts a perspective view of a motor and an 
exemplary alternative cam that may be incorporated into the 
instrument of FIG. 7: 
0035 FIG. 19 depicts afront elevational view of the motor 
and cam of FIG. 18; 
0036 FIG. 20 depicts a side cross-sectional view of an 
exemplary alternative cam locking feature; 
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0037 FIG. 21 depicts a perspective view of a motor and 
yet another exemplary alternative cam that may be incorpo 
rated into the instrument of FIG. 7: 
0038 FIG.22 depicts afront elevational view of the motor 
and cam of FIG. 21; 
0039 FIG. 23 depicts a side cross-sectional view of yet 
another exemplary alternative cam locking feature; 
0040 FIG.24A depicts a perspective view of a motor and 
an exemplary multi-cam shaft that may be incorporated into 
the instrument of FIG. 7, in a first rotational position; 
0041 FIG. 24B depicts a perspective view of the motor 
and multi-cam shaft of FIG. 24A in a second rotational posi 
tion; 
0042 FIG. 25A depicts a perspective view of a motor and 
an exemplary alternative multi-cam shaft that may be incor 
porated into the instrument of FIG. 7, in a first rotational 
position; 
0043 FIG. 25B depicts a perspective view of the motor 
and multi-cam shaft of FIG. 25A in a second rotational posi 
tion; 
0044 FIG. 26A depicts a front elevational view of the 
motor and multi-cam shaft of FIG. 25A in the first rotational 
position; 
004.5 FIG. 26B depicts a front elevational view of the 
motor and multi-cam shaft of FIG. 25A in the second rota 
tional position; 
0046 FIG. 27 depicts a side elevational view of yet 
another exemplary alternative circular stapling Surgical 
instrument having an obliquely oriented motor; 
0047 FIG. 28 depicts a side elevational view of yet 
another exemplary alternative circular stapling Surgical 
instrument having an obliquely oriented motor; 
0048 FIG. 29 depicts an enlarged side elevational view of 
a multi-cam drive assembly of the instrument of FIG. 28; 
0049 FIG. 30 depicts a perspective view of the multi-cam 
drive assembly of FIG. 29: 
0050 FIG. 31 depicts another enlarged side elevational 
view of the multi-cam drive assembly of FIG. 29: 
0051 FIG.32 depicts a perspective view of a cam follower 
of the multi-cam drive assembly of FIG. 29: 
0052 FIG.33 depicts a perspective view of a first cam of 
the multi-cam drive assembly of FIG. 29; 
0053 FIG. 34 depicts a perspective view of a second cam 
of the multi-cam drive assembly of FIG. 29: 
0054 FIG. 35 depicts an enlarged side elevational view of 
another exemplary multi-cam drive assembly for use in a 
circular stapling Surgical instrument having an obliquely ori 
ented motor; 
0055 FIG. 36 depicts a perspective view of the multi-cam 
drive assembly of FIG.35: 
0056 FIG.37 depicts a perspective view of a cam member 
of the multi-cam drive assembly of FIG.35: 
0057 FIG.38 depicts a front elevational view of the cam 
member of FIG. 37; 
0058 FIG. 39 depicts a perspective view of a cam follower 
of the multi-cam drive assembly of FIG.35: 
0059 FIG. 40 depicts another perspective view of the cam 
follower of FIG. 39: 
0060 FIG. 41A depicts another enlarged side elevational 
view of the multi-cam drive assembly of FIG. 35, in a home 
position; 
0061 FIG. 41B depicts another enlarged side elevational 
view of the multi-cam drive assembly of FIG. 35, in a fired 
position; and 
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0062 FIG. 42 depicts an exemplary force profile associ 
ated with a firing stroke for a circular stapling Surgical instru 
ment. 

0063. The drawings are not intended to be limiting in any 
way, and it is contemplated that various embodiments of the 
technology may be carried out in a variety of other ways, 
including those not necessarily depicted in the drawings. The 
accompanying drawings incorporated in and forming apart of 
the specification illustrate several aspects of the present tech 
nology, and together with the description serve to explain the 
principles of the technology; it being understood, however, 
that this technology is not limited to the precise arrangements 
shown. 

DETAILED DESCRIPTION 

0064. The following description of certain examples of the 
technology should not be used to limit its scope. Other 
examples, features, aspects, embodiments, and advantages of 
the technology will become apparent to those skilled in the art 
from the following description, which is by way of illustra 
tion, one of the best modes contemplated for carrying out the 
technology. As will be realized, the technology described 
herein is capable of other different and obvious aspects, all 
without departing from the technology. Accordingly, the 
drawings and descriptions should be regarded as illustrative 
in nature and not restrictive. 

I. Overview of Exemplary Circular Stapling Surgical 
Instrument 

0065 FIGS. 1-6 depict an exemplary circular surgical sta 
pling instrument (10) having a stapling head assembly (20), a 
shaft assembly (60), and an actuator handle assembly (70), 
each of which will be described in more detail below. Shaft 
assembly (60) extends distally from actuator handle assembly 
(70) and stapling head assembly (20) is coupled to a distal end 
of shaft assembly (60). In brief, actuator handle assembly 
(70) is operable to actuate a staple driver (24) of stapling head 
assembly (20) to drive a plurality of staples (66) out of sta 
pling head assembly (20). Staples (66) are bent to form com 
pleted staples by an anvil (40) that is attached at the distal end 
of instrument (10). Accordingly, tissue (2), shown in FIGS. 
2A-2C, may be stapled utilizing instrument (10). 
0066. In the present example, instrument (10) comprises a 
closure system and a firing system. The closure system com 
prises a trocar (38), a trocar actuator (39), and a rotating knob 
(98). An anvil (40) may be coupled to a distal end of trocar 
(38). Rotating knob (98) is operable to longitudinally trans 
late trocar (38) relative to stapling head assembly (20), 
thereby translating anvil (40) when anvil (40) is coupled to 
trocar (38), to clamp tissue between anvil (40) and stapling 
head assembly (20). The firing system comprises a trigger 
(74), a trigger actuation assembly (84), a driver actuator (64), 
and a staple driver (24). Staple driver (24) includes a knife 
(36) configured to sever tissue when staple driver (24) is 
actuated longitudinally. In addition, staples (66) are posi 
tioned distal to a plurality of staple driving features (30) of 
staple driver (24) such that staple driver (24) also drives 
staples (66) distally when staple driver (24) is actuated lon 
gitudinally. Thus, when trigger (74) is actuated and trigger 
actuation assembly (84) actuates staple driver (24) via driver 
actuator (64), knife (36) and members (30) substantially 
simultaneously sever tissue (2) and drive staples (66) distally 
relative to stapling head assembly (20) into tissue. The com 
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ponents and functionalities of the closure system and firing 
system will now be described in greater detail. 
0067 A. Exemplary Anvil 
0068. As shown in FIGS. 1-2C, anvil (40) is selectively 
coupleable to instrument (10) to provide a Surface against 
which staples (66) may be bent to staple material contained 
between stapling head assembly (20) and anvil (40). Anvil 
(40) of the present example is selectively coupleable to a 
trocar or pointed rod (38) that extends distally relative to 
stapling head assembly (20). Referring to FIGS. 2A-2C, anvil 
(40) is selectively coupleable via the coupling of a proximal 
shaft (42) of anvil (40) to a distal tip of trocar (38). Anvil (40) 
comprises a generally circular anvil head (48) and a proximal 
shaft (42) extending proximally from anvil head (48). In the 
example shown, proximal shaft (42) comprises a tubular 
member (44) having resiliently biased retaining clips (46) to 
selectively couple anvil (40) to trocar (38), though this is 
merely optional, and it should be understood that other reten 
tion features for coupling anvil (40) to trocar (38) may be used 
as well. For example, C-clips, clamps, threading, pins, adhe 
sives, etc. may be employed to couple anvil (40) to trocar (38). 
In addition, while anvil (40) is described as selectively cou 
pleable to trocar (38), in some versions proximal shaft (42) 
may include a one-way coupling feature Such that anvil (40) 
cannot be removed from trocar (38) once anvil (40) is 
attached. Merely exemplary one-way features include barbs, 
one way Snaps, collets, collars, tabs, bands, etc. Ofcourse still 
other configurations for coupling anvil (40) to trocar (38) will 
be apparent to one of ordinary skill in the art in view of the 
teachings herein. For instance, trocar (38) may instead be a 
hollow shaft and proximal shaft (42) may comprise a sharp 
ened rod that is insertable into the hollow shaft. 

0069. Anvil head (48) of the present example comprises a 
plurality of staple forming pockets (52) formed in a proximal 
face (50) of anvil head (48). Accordingly, when anvil (40) is 
in the closed position and staples (66) are driven out of sta 
pling head assembly (20) into staple forming pockets (52), as 
shown in FIG. 2C, legs (68) of staples (66) are bent to form 
completed Staples. 
0070. With anvil (40) as a separate component, it should 
be understood that anvil (40) may be inserted and secured to 
a portion of tissue (2) prior to being coupled to stapling head 
assembly (20). By way of example only, anvil (40) may be 
inserted into and secured to a first tubular portion of tissue (2) 
while instrument (10) is inserted into and secured to a second 
tubular portion of tissue (2). For instance, the first tubular 
portion of tissue (2) may be sutured to or about a portion of 
anvil (40), and the second tubular portion of tissue (2) may be 
sutured to or about trocar (38). 
0071. As shown in FIG. 2A, anvil (40) is then coupled to 
trocar (38). Trocar (38) of the present example is shown in a 
distal most actuated position. Such an extended position for 
trocar (38) may provide a larger area to which tissue (2) may 
be coupled prior to attachment of anvil (40). In addition, the 
extended position of trocar (38) may also provide for easier 
attachment of anvil (40) to trocar (38). Trocar (38) further 
includes a tapered distal tip. Such a tip may be capable of 
piercing through tissue and/or aiding the insertion of anvil 
(40) on to trocar (38), though the tapered distal tip is merely 
optional. For instance, in other versions trocar (38) may have 
a blunt tip. In addition, or in the alternative, trocar (38) may 
include a magnetic portion (not shown) which may attract 
anvil (40) towards trocar (38). Of course still further configu 
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rations and arrangements for anvil (40) and trocar (38) will be 
apparent to one of ordinary skill in the art in view of the 
teachings herein. 
0072. When anvil (40) is coupled to trocar (38), the dis 
tance between a proximal face of the anvil (40) and a distal 
face of Stapling head assembly (20) defines a gap distance d. 
Trocar (38) of the present example is translatable longitudi 
nally relative to stapling head assembly (20) via an adjust 
ment knob (98) located at a proximal end of actuator handle 
assembly (70), as will be described in greater detail below. 
Accordingly, when anvil (40) is coupled to trocar (38), rota 
tion of adjustment knob (98) enlarges or reduces gap distance 
d by actuating anvil (40) relative to Stapling head assembly 
(20). For instance, as shown sequentially in FIGS. 2A-2B, 
anvil (40) is shown actuating proximally relative to actuator 
handle assembly (70) from an initial, open position to a closed 
position, thereby reducing the gap distanced and the distance 
between the two portions of tissue (2) to be joined. Once the 
gap distance d is brought within a predetermined range, sta 
pling head assembly (20) may be fired, as shown in FIG. 2C, 
to staple and sever tissue (2) between anvil (40) and stapling 
head assembly (20). Stapling head assembly (20) is operable 
to staple and sever tissue (2) by a user pivoting a trigger (74) 
of actuator handle assembly (70), as will be described in 
greater detail below. 
0073. As noted above, gap distanced corresponds to the 
distance between anvil (40) and stapling head assembly (20). 
When instrument (10) is inserted into a patient, this gap 
distanced may not be easily viewable. Accordingly, a move 
able indicator bar (110), shown in FIGS. 5-6, is provided to be 
visible through an indicator window (120) positioned oppo 
site to trigger (74). Indicator bar (110) is operable to move in 
response to rotation of adjustment knob (98) such that the 
position of indicator bar (110) is representative of the gap 
distance d. As shown in FIG. 6, indicator window (120) 
further comprises a scale (130) which indicates that the anvil 
gap is within a desired operating range (e.g., a green colored 
region or “green Zone') and a corresponding staple compres 
sion representation at each end of scale (130). By way of 
example only, as shown in FIG. 6, a first staple image (132) 
depicts a large Staple height while a second Staple image (134) 
depicts a small Staple height. Accordingly, a user can view the 
position of the coupled anvil (40) relative to the stapling head 
assembly (20) via indicator bar (110) and scale (130). The 
user may then adjust the positioning of anvil (40) via adjust 
ment knob (98) accordingly. 
0074 Referring back to FIGS. 2A-2C, a user sutures a 
portion of tissue (2) about tubular member (44) such that anvil 
head (48) is located within a portion of the tissue (2) to be 
stapled. When tissue (2) is attached to anvil (40), retaining 
clips (46) and a portion of tubular member (44) protrude out 
from tissue (2) such that the user may couple anvil (40) to 
trocar (38). With tissue (2) coupled to trocar (38) and/or 
another portion of Stapling head assembly (20), the user 
attaches anvil (40) to trocar (38) and actuates anvil (40) proxi 
mally towards stapling head assembly (20) to reduce the gap 
distance d. Once instrument (10) is within the operating 
range, the user then staples together the ends of tissue (2), 
thereby forming a Substantially contiguous tubular portion of 
tissue (2). 
0075 Anvil (40) may be further constructed in accordance 
with at least some of the teachings of U.S. Pat. No. 5,205.459: 
U.S. Pat. No. 5,271.544: U.S. Pat. No. 5,275,322; U.S. Pat. 
No. 5,285,945; U.S. Pat. No. 5,292,053: U.S. Pat. No. 5,333, 
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773: U.S. Pat. No. 5,350,104; U.S. Pat. No. 5,533,661; and/or 
U.S. Pub. No. 2012/0292372, the disclosures of which are 
incorporated by reference herein; and/or in accordance with 
other configurations as will be apparent to one of ordinary 
skill in the art in view of the teachings herein. 
0076 
0077 Stapling head assembly (20) of the present example 

is coupled to a distal end of shaft assembly (60) and comprises 
a tubular casing (22) housing a slidable staple driver (24) and 
a plurality of Staples (66) contained within Staple pockets 
(32). Staples (66) and staple pockets (32) are disposed in a 
circular array about tubular casing (22). In the present 
example, Staples (66) and Staple pockets (32) are disposed in 
a pair of concentric annular rows of Staples (66) and staple 
pockets (32). Staple driver (24) is operable to actuate longi 
tudinally within tubular casing (22) in response to rotation of 
trigger (74) of actuator handle assembly (70). As shown in 
FIGS. 2A-2C, staple driver (24) comprises a flared cylindrical 
member having a trocar opening (26), a central recess (28), 
and a plurality of members (30) disposed circumferentially 
about central recess (28) and extending distally relative to 
shaft assembly (60). Each member (30) is configured to con 
tact and engage a corresponding Staple (66) of the plurality of 
staples (66) within staple pockets (32). Accordingly, when 
staple driver (24) is actuated distally relative to actuator 
handle assembly (70), each member (30) drives a correspond 
ing staple (66) out of its staple pocket (32) through a staple 
aperture (34) formed in a distal end of tubular casing (22). 
Because each member (30) extends from staple driver (24), 
the plurality of staples (66) are driven out of stapling head 
assembly (20) at substantially the same time. When anvil (40) 
is in the closed position, Staples (66) are driven into staple 
forming pockets (52) to bend legs (68) of the staples (66), 
thereby stapling the material located between anvil (40) and 
stapling head assembly (20). FIG.3 depicts one merely exem 
plary staple (66) driven by a member (30) into a staple form 
ing pocket (32) of anvil (40) to bend legs (68). 
(0078 Staple driver (24) further includes a cylindrical 
knife (36) that is coaxial to trocar opening (26) and inset from 
Staple pockets (32). In the present example, cylindrical knife 
(36) is disposed within central recess (28) to translate distally 
with staple driver (24). When anvil (40) is secured to trocar 
(38), as described above, anvil head (48) provides a surface 
against which cylindrical knife (36) cuts the material con 
tained between anvil (40) and stapling head assembly (20). In 
Some versions, anvil head (48) may include a recess (not 
shown) for cylindrical knife (36) to aid in cutting the material 
(e.g., by providing a cooperative shearing edge). In addition, 
or in the alternative, anvil head (48) may include one or more 
opposing cylindrical knives (not shown) offset from cylindri 
cal knife (36) such that a Scissor-type cutting action may be 
provided. Still other configurations will be apparent to one of 
ordinary skill in the art in view of the teachings herein. Sta 
pling head assembly (20) is thus operable to both staple and 
cut tissue (2) Substantially simultaneously in response to 
actuation by actuator handle assembly (70). 
0079. Of course stapling head assembly (20) may be fur 
ther constructed in accordance with at least Some of the teach 
ings of U.S. Pat. No. 5,205.459; U.S. Pat. No. 5,271.544: U.S. 
Pat. No. 5,275,322; U.S. Pat. No. 5,285,945; U.S. Pat. No. 
5,292,053: U.S. Pat. No. 5,333,773: U.S. Pat. No. 5,350,104; 
U.S. Pat. No. 5,533,661; and/or U.S. Pub. No. 2012/0292372, 
the disclosures of which are incorporated by reference herein; 
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and/or in accordance with other configurations as will be 
apparent to one of ordinary skill in the art in view of the 
teachings herein. 
0080. As noted previously, staple driver (24) includes a 
trocar opening (26). Trocar opening (26) is configured to 
permit trocar (38) to longitudinally slide relative to stapling 
head assembly (20) and/or shaft assembly (60). As shown in 
FIGS. 2A-2C. trocar (38) is coupled to a trocar actuator (39) 
such that trocar (38) can be actuated longitudinally via rota 
tion of rotating knob (98), as will be described in greater detail 
below in reference to actuator handle assembly (70). In the 
present example, trocaractuator (39) comprises an elongated, 
relatively stiff shaft coupled to trocar (38), though this is 
merely optional. In some versions, actuator (39) may com 
prise a longitudinally stiff material while permitting lateral 
bending such that portions of instrument (10) may be selec 
tively bent or curved during use; or instrument (10) may 
include a preset bent shaft assembly (60). When anvil (40) is 
coupled to trocar (38), trocar (38) and anvil (40) are translat 
able via actuator (39) to adjust the gap distanced between 
anvil (40) and stapling head assembly (20). Still further con 
figurations for actuator (39) to longitudinally actuate trocar 
(38) will be apparent to one of ordinary skill in the art in view 
of the teachings herein. 
I0081. C. Exemplary Shaft Assembly 
0082 Stapling head assembly (20) and trocar (38) are 
positioned at a distal end of shaft assembly (60), as shown in 
FIGS. 2A-2C. Shaft assembly (60) of the present example 
comprises an outer tubular member (62) and a driver actuator 
(64). Outer tubular member (62) is coupled to tubular casing 
(22) of stapling head assembly (20) and to a body (72) of 
actuator handle assembly (70), thereby providing a mechani 
cal ground for the actuating components therein. The proxi 
mal end of driver actuator (64) is coupled to a trigger actua 
tion assembly (84) of actuator handle assembly (70), 
described below. The distal end of driver actuator (64) is 
coupled to staple driver (24) Such that the rotation of trigger 
(74) longitudinally actuates staple driver (24). As shown in 
FIGS. 2A-2C, driver actuator (64) comprises a tubular mem 
ber having an open longitudinal axis Such that actuator (39) 
coupled to trocar (38) may actuate longitudinally within and 
relative to driver actuator (64). Of course it should be under 
stood that other components may be disposed within driver 
actuator (64) as will be apparent to one of ordinary skill in the 
art in view of the teachings herein. 
0083. Shaft assembly (60) may be further constructed in 
accordance with at least some of the teachings of U.S. Pat. 
No. 5,205,459; U.S. Pat. No. 5,271.544: U.S. Pat. No. 5,275, 
322; U.S. Pat. No. 5,285,945; U.S. Pat. No. 5,292,053: U.S. 
Pat. No. 5,333,773: U.S. Pat. No. 5,350,104; U.S. Pat. No. 
5,533,661; and/or U.S. Pub. No. 2012/0292372, the disclo 
sures of which are incorporated by reference herein; and/or in 
accordance with other configurations as will be apparent to 
one of ordinary skill in the art in view of the teachings herein. 
0084. D. Exemplary Actuator Handle Assembly 
I0085. Referring now to FIGS. 4A-5, actuator handle 
assembly (70) comprises a body (72), a trigger (74), a lockout 
feature (82), a trigger actuation assembly (84), and a trocar 
actuation assembly (90). Trigger (74) of the present example 
is pivotably mounted to body (72) and is coupled to trigger 
actuation assembly (84) such that rotation of trigger (74) from 
an unfired position (shown in FIG. 4A) to a fired position 
(shown in FIG. 4B) actuates driver actuator (64) described 
above. A spring (78) is coupled to body (72) and trigger (74) 
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to bias trigger (74) towards the unfired position. Lockout 
feature (82) is a pivotable member that is coupled to body 
(72). In a first, locked position, lockout feature (82) is pivoted 
upwards and away from body (72) such that lockout feature 
(82) engages trigger (74) and mechanically resists actuation 
of trigger (74) by a user. In a second, unlocked position, Such 
as that shown in FIGS. 1 and 4B, lockout feature (82) is 
pivoted downward such that trigger (74) may be actuated by 
the user. Accordingly, with lockout feature (82) in the second 
position, trigger (74) can engage a trigger actuation assembly 
(84) to fire instrument (10). 
I0086. As shown in FIGS. 4A-4B, trigger actuation assem 
bly (84) of the present example comprises a slidable trigger 
carriage (86) engaged with a proximal end of driver actuator 
(64). Carriage (86) includes a set of tabs (88) on a proximal 
end of carriage (86) to retain and engage a pair of trigger arms 
(76) extending from trigger (74). Accordingly, when trigger 
(74) is pivoted, carriage (86) is actuated longitudinally and 
transfers the longitudinal motion to driver actuator (64). In the 
example shown, carriage (86) is fixedly coupled to the proxi 
mal end of driver actuator (64), though this is merely optional. 
Indeed, in one merely exemplary alternative, carriage (86) 
may simply abut driver actuator (64) while a distal spring (not 
shown) biases driver actuator (64) proximally relative to 
actuator handle assembly (70). 
I0087 Triggeractuation assembly (84) may be further con 
structed in accordance with at least some of the teachings of 
U.S. Pat. No. 5,205,459; U.S. Pat. No. 5,271.544: U.S. Pat. 
No. 5,275,322; U.S. Pat. No. 5,285,945; U.S. Pat. No. 5,292, 
053: U.S. Pat. No. 5,333,773: U.S. Pat. No. 5,350,104; U.S. 
Pat. No. 5,533,661; and/or U.S. Pub. No. 2012/0292372, the 
disclosures of which are incorporated by reference herein; 
and/or in accordance with other configurations as will be 
apparent to one of ordinary skill in the art in view of the 
teachings herein. 
I0088 Body (72) also houses a trocar actuation assembly 
(90) configured to actuate trocar (38) longitudinally in 
response to rotation of adjustment knob (98). As best shown 
in FIGS. 4A-5, trocar actuation assembly (90) of the present 
example comprises adjustment knob (98), a grooved shank 
(94), and a sleeve (92). Grooved shank (94) of the present 
example is located at a proximal end of trocar actuator (39), 
though it should be understood that grooved shank (94) and 
trocar actuator (39) may alternatively be separate components 
that engage to transmit longitudinal movement. While 
grooved shank (94) is configured to translate within body 
(72), grooved shank (94) does not rotate within body (72). 
Adjustment knob (98) is rotatably supported by the proximal 
end of body (72) and is operable to rotate sleeve (92), which 
is engaged with grooved shank (94) via an internal tab (not 
shown). Adjustment knob (98) also defines internal threading 
(not shown) as will be described in greater detail below. 
Grooved shank (94) of the present example comprises a con 
tinuous groove (96) formed in the outer surface of grooved 
shank (94). Accordingly, when adjustment knob (98) is 
rotated, the internal tab of sleeve (92) rides within groove (96) 
and grooved shank (94) is longitudinally actuated relative to 
sleeve (92). Since grooved shank (94) is located at the proxi 
mal end of trocar actuator (39), rotating adjustment knob (98) 
in a first direction advances trocar actuator (39) distally rela 
tive to actuator handle assembly (70). Accordingly, the gap 
distanced between anvil (40) and stapling head assembly (20) 
is increased. By rotating adjustment knob (98) in the opposite 
direction, trocar actuator (39) is actuated proximally relative 
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to actuator handle assembly (70) to reduce the gap distanced 
between anvil (40) and stapling head assembly (20). Thus, 
trocar actuation assembly (90) is operable to actuate trocar 
(38) in response to rotating adjustment knob (98). Of course 
other configurations for trocar actuation assembly (90) will 
be apparent to one of ordinary skill in the art in view of the 
teachings herein. 
0089 Groove (96) of the present example comprises a 
plurality of different portions (96A, 96B, 96C) that have a 
varying pitch or number of grooves per axial distance. The 
present groove (96) is divided into a distal portion (96A), a 
middle portion (96B) and a proximal portion (96C). As shown 
in FIG. 5, distal portion (96A) comprises a fine pitch or a high 
number of grooves over a short axial length of grooved shank 
(94). Middle portion (96B) comprises a section with compa 
rably coarser pitch or fewer grooves per axial length Such that 
relatively few rotations are required for the internal tab of 
sleeve (92) to traverse a long axial distance. When anvil (40) 
is in an initial, distal position in relation to stapling head 
assembly (20), the internal tab of sleeve (92) is positioned in 
middle portion (96B). Accordingly, the gap distanced may be 
quickly reduced through relatively few rotations of adjust 
ment knob (98) while the internal tab of sleeve (92) traverses 
middle portion (96B). Proximal portion (96C) of the present 
example is substantially similar to distal portion (96A) and 
comprises a fine pitch or a high number of grooves over a 
short axial distance of grooved shank (94). Such that a large 
number of rotations are required to traverse the short axial 
distance. Proximal portion (96O) of the present example is 
engaged by the internal threading defined by knob (98) when 
anvil (40) is substantially near to stapling head assembly (20), 
such that indicator bar (110) moves within indicator window 
(120) along scale (130) to indicate that the anvil gap is within 
a desired operating range, as will be described in more detail 
below. Accordingly, when grooved shank (94) reaches a 
proximal position where the proximal portion (96C) of 
groove (96) engages the internal threading of knob (98), each 
rotation of adjustment knob (98) may reduce the gap distance 
d by a relatively small amount to provide for fine tuning. It 
should be understood that the internal tab of sleeve (92) may 
be disengaged from groove (96) when proximal portion (96C) 
is engaged with the internal threading of knob (98). 
0090 Trocar actuation assembly (90) may be further con 
structed in accordance with at least some of the teachings of 
U.S. Pat. No. 5,205,459; U.S. Pat. No. 5,271.544: U.S. Pat. 
No. 5,275,322; U.S. Pat. No. 5,285,945; U.S. Pat. No. 5,292, 
053: U.S. Pat. No. 5,333,773: U.S. Pat. No. 5,350,104; U.S. 
Pat. No. 5,533,661, the disclosures of which are incorporated 
by reference herein; and/or in accordance with other configu 
rations as will be apparent to one of ordinary skill in the art in 
view of the teachings herein. 
0091. In the example shown in FIGS. 4A-4B, a U-shaped 
clip (100) is attached to an intermediate portion of trocar 
actuator (39) located distally of grooved shank (94). In the 
present example, an extension of trocar actuator (39) engages 
a slot in the housing of handle assembly (70) to prevent trocar 
actuator (39) from rotating about its axis when adjustment 
knob (98) is rotated. U-shaped clip (100) of the present 
example further includes an elongated slot (102) on each of its 
opposite sides for receiving an attachment member, Such as a 
screw, bolt, pin, etc., to selectively adjust the longitudinal 
position of elongated slot (102) of U-shaped clip (100) rela 
tive to trocar actuator (39) for purposes of calibrating indica 
tor bar (110) relative to scale (130). In some versions, the 
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attachment member (e.g., screw, bolt, pin, etc.) engages with 
a portion of body (72) to substantially prevent trocar actuator 
(39) from rotating about its axis when adjustment knob (98) is 
rotated. 

0092. As shown in FIG. 5, actuator handle assembly (70) 
further includes an indicator bracket (140) configured to 
engage and pivot an indicator (104). Indicator bracket (140) 
of the present example is slidable relative to body (72) along 
a pair of slots formed on body (72). Indicator bracket (140) 
comprises a rectangular plate (144), an indicator arm (146), 
and an angled flange (142). Angled flange (142) is formed at 
the proximal end of rectangular plate (144) and includes an 
aperture (not shown) to slidable mount onto trocar actuator 
(39) and/or grooved shank (94). A coil spring (150) is inter 
posed between flange (142) and a boss (152) to bias flange 
(142) against U-shaped clip (100). Accordingly, when 
U-shaped clip (100) actuates distally with trocar actuator (39) 
and/or grooved shank (94), coil spring (150) urges indicator 
bracket (140) to travel distally with U-shaped clip (100). In 
addition, U-shaped clip (100) urges indicator bracket (140) 
proximally relative to boss (152) when trocar actuator (39) 
and/or grooved shank (94) translate proximally, thereby com 
pressing coil spring (150). Of course, it should be understood 
that in some versions indicator bracket (140) may be fixedly 
attached to trocar actuator (39) and/or grooved shank (94). 
0093. In the present example, a portion of lockout feature 
(82) abuts a surface (141) of indicator bracket (140) when 
indicator bracket (140) is in a longitudinal position that does 
not correspond to when the anvil gap is within a desired 
operating range (e.g., a green colored region or 'green Zone'). 
When the anvil gap is within a desired operating range (e.g., 
a green colored region or 'green Zone'), indicator bracket 
(140) narrows to provide a pair of gaps (145) on either side of 
an indicator arm (146) that permits lockout feature (82) to 
pivot, thereby releasing trigger (74). Accordingly, lockout 
feature (82) and indicator bracket (140) can substantially 
prevent a user from releasing and operating trigger (74) until 
anvil (40) is in a predetermined operating range. Of course it 
should be understood that lockout feature (82) may be omit 
ted entirely in some versions. 
0094. This operating range may be visually communi 
cated to the user via an indicator bar (110) of an indicator 
(104) shown against a scale (130), described briefly above. At 
the distal end of indicator bracket (140) is a distally projecting 
indicator arm (146) which terminates at a laterally projecting 
finger (148) for controlling the movement of indicator (104). 
Indicator arm (146) and finger (148), best shown in FIG.5, are 
configured to engage a tab (106) of indicator (104) such that 
indicator (104) is pivoted when indicator bracket (140) is 
actuated longitudinally. In the present example, indicator 
(104) is pivotably coupled to body (72) at a first end of 
indicator (104), though this is merely optional and other pivot 
points for indicator (104) will be apparent to one of ordinary 
skill in the artin view of the teachings herein. An indicator bar 
(110) is positioned on the second end of indicator (104) such 
that indicator bar (110) moves in response to the actuation of 
indicator bracket (140). Accordingly, as discussed above, 
indicator bar (110) is displayed through an indicator window 
(120) against a scale (130) (shown in FIG. 6) to show the 
relative gap distanced between anvil (40) and Stapling head 
assembly (20). 
(0095. Of course indicator bracket (140), indicator (104), 
and/or actuator handle assembly (70) may be further con 
structed in accordance with at least some of the teachings of 
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U.S. Pat. No. 5,205,459; U.S. Pat. No. 5,271.544: U.S. Pat. 
No. 5,275,322; U.S. Pat. No. 5,285,945; U.S. Pat. No. 5,292, 
053: U.S. Pat. No. 5,333,773: U.S. Pat. No. 5,350,104; U.S. 
Pat. No. 5,533,661; and/or U.S. Pub. No. 2012/0292372, the 
disclosures of which are incorporated by reference herein; 
and/or in accordance with other configurations as will be 
apparent to one of ordinary skill in the art in view of the 
teachings herein. 

II. Exemplary Motorized Circular Surgical Stapling 
Instrument 

0096. In some instances, it may be desirable to drive 
staples (66) and knife (36) in a way that avoids manually 
driving circular Surgical stapling instrument (10). For 
instance, in the event that the operator has inadequate hand 
strength to actuate circular Surgical stapling instrument (10), 
it may be desirable to provide a motorized assembly for staple 
driver (24) and knife (36). Motorizing at least part of instru 
ment (10) may also reduce the risk of operator error in driving 
staple driver (24) and knife (36). In some cases, operator error 
with a manually driven instrument (10) may result in instru 
ment (10) failing to actuate fully. This may occur when an 
operator fails to fully manually actuate trigger (74), which 
may result in staples (66) not fully forming and thus not fully 
securing an anastomosis. Thus, motorizing the driving of 
staple driver (24) and knife (36) may ensure that knife (36) is 
fully driven to cut tissue, and that staples (66) are fully 
deployed to fasten tissue, in a single drive stroke. Various 
examples of how instrument (10) may be reconfigured to 
incorporate a motor will be described in greater detail below: 
while other examples will be apparent to those of ordinary 
skill in the art according to the teachings herein. It should be 
understood that the examples described below may function 
substantially similar to instrument (10) described above. In 
particular, the circular Surgical stapling instruments 
described below may be used to staple tissue in an annular 
array and sever excess tissue that is interior to the annular 
array of Staples to provide a Substantially Smooth transition 
between lumen sections. 

0097 While it may be desirable to at least partially motor 
ize circular Surgical stapling instrument (10), it may not nec 
essarily be desirable to motorize all portions of circular sur 
gical stapling instrument (10). For instance, it may be 
desirable to maintain manual adjustment of knob (98) or a 
similar feature to control the distanced between anvil (40) 
and stapling head assembly (20). Other suitable portions of 
circular Surgical stapling instrument (10) may also rely on 
manual actuation despite motorization of other features, as 
will be apparent to one of ordinary skill in the art in view of 
the teachings herein. 
0098. One merely exemplary variation of a motorized cir 
cular surgical stapling instrument (200) is shown in FIG. 7. 
Instrument (200) of the present example comprises a closure 
system and a firing system. The closure system of the present 
example comprises a rotating knob (298), which is operable 
to drive an anvil (240). Closure system and rotating knob 
(298) of the present example function substantially similar to 
the closure system and knob (98) of instrument (10) described 
above. In particular, rotating knob (298) of the closure system 
of the present example may be rotated to longitudinally actu 
ate a trocar actuator (239) to enlarge or reduce a gap distance 
between a proximal face of an anvil (240) and a distal face of 
a stapling head assembly (218). 
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0099. The firing system of the present example functions 
substantially similar to the firing system of instrument (10) 
described above except for the differences discussed below. 
In particular, the firing system of the present example may be 
used to actuate a staple driver (not shown). The firing system 
of the present example comprises a motor (210), a cam fol 
lower body (284), a driver actuator (264), and the staple 
driver. As will be discussed in more detail below, motor (210) 
is configured to actuate the staple driver. Driver actuator (264) 
of the present example is configured to operate Substantially 
similar to driver actuator (64) of instrument (10) discussed 
above. In particular, a distal end of driver actuator (264) is 
coupled to the staple driver such that actuation of motor (210) 
longitudinally translates driver actuator (264), which in turn 
longitudinally actuates the staple driver. The staple driver 
includes a plurality of Staple driving features, a plurality of 
Staples, and a knife configured to sever tissue when the staple 
driver is actuated longitudinally. The staple driver of the 
present example functions substantially similar to staple 
driver (24) of instrument (10) described above except for the 
differences discussed below. In particular, the staple driver of 
the present example may be used to drive an annular array of 
Staples into tissue and to drive a knife (not shown) to sever 
excess tissue that is interior to the annular array of staples to 
provide a substantially smooth transition between lumen sec 
tions in response to the staple driver being actuated, similar to 
what is shown in FIG. 2C. 

0100. As shown in FIG. 8, cam follower body (284) com 
prises a pair of longitudinal projections (286A, 286B) dis 
posed on opposite sides of cam follower body (284). Projec 
tions (286A, 286B) are slidably disposed within a pair of slots 
(not shown) formed in an interior Surface of actuator handle 
assembly (270). As best seen in FIG. 9, a proximal end of 
driver actuator (264) comprises a radial pin (265) extending 
from an exterior surface of driver actuator (264). A distal end 
of cam follower body (284) presents a bayonet slot (288) 
configured to receive radial pin (265) of driver actuator (264) 
such that cam follower body (284) and driver actuator (264) 
may be coupled together and Such that longitudinal transla 
tion of cam follower body (284) causes longitudinal transla 
tion of driver actuator (264). A distal end of driver actuator 
(264) is coupled to the staple driver such that longitudinal 
translation of cam follower body (284) actuates the staple 
driver. As will be discussed in more detail below, motor (210) 
is operable to cause longitudinal translation of cam follower 
body (284) via a cam assembly. Thus, when motor (210) is 
actuated and cam follower body (284) actuates the staple 
driver via driver actuator (264), the knife and the staple driv 
ing features Substantially simultaneously sever tissue and 
drive staples distally into tissue. 
0101. As shown in FIGS. 7-8, trocar actuator (239) is 
slidably disposed within a longitudinal opening (285) formed 
in a cam follower body (284) such that trocar actuator (239) 
may translate independently relative to cam follower body 
(284) and vice versa. This enables operation of the closure 
system independently from the firing system. 
0102 Motor (210) is in communication with an operator 
input (202) and a power source (204). Operator input (202) 
may include a manually actuated trigger (e.g., similar to 
trigger (74), etc.) and/or some other input operable to activate 
motor (210). For instance, operator input (202) could include 
a button, trigger, lever, slider, touchpad, etc. that electrically 
activates motor (210). In addition or in the alternative, opera 
tor input (202) may include an electrical or software driven 
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actuator operated by the operator to activate motor (210). In 
Some versions, operator input (202) may include a foot actu 
ated pedal in communication with motor (210). Other suitable 
forms that operator input (202) may take will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. 
0103. It will also be understood that operator input (202) 
may be placed in any appropriate position on or relative to 
circular Surgical Stapling instrument (10) as will be apparent 
to one of ordinary skill in the art in view of the teachings 
herein. For instance, operator input (202) may be positioned 
on any portion of actuator handle assembly (70) as seen in 
FIG. 1. Alternatively, operator input (202) may also be posi 
tioned somewhere separately from circular Surgical stapling 
instrument (10), which may include locating operator input 
(202) on a separate console or computer. Operator input (202) 
could also be located on a console or device in wireless 
communication with circular Surgical Stapling instrument 
(10). Other suitable locations for operator input (202) will be 
apparent to those of ordinary skill in the art in view of the 
teachings herein. 
0104 Power source (204) may take a variety of forms. For 
instance, power source (204) may comprise an external 
source (e.g., wall outlet, etc.) coupled with instrument (10) by 
a cable. Power source (204) may also include a battery or 
battery pack (e.g., within instrument (10)) operable to deliver 
energy to drive assembly (200). Power source (204) in some 
instances may also provide a wirelessly induced energy oper 
able to power drive assembly (200). Other suitable variations 
of power source (204) will be apparent to those of ordinary 
skill in the art in view of the teachings herein. Exemplary 
components and functionalities of the motor and camassem 
bly will now be described in greater detail. 
0105. A. First Exemplary Motor and Cam Assembly 
0106 FIGS. 7-11E show exemplary components that are 
incorporated into instrument (200) to actuate the staple driver 
and knife. In particular, a motor (210) is disposed within 
actuator handle assembly (270) parallel to a proximal portion 
of driver actuator (264). A barrel cam (220) is coupled with a 
distal end of motor (210) via a shaft (212). Actuation of motor 
(210) causes rotation of barrel cam (220) about alongitudinal 
axis (LA1) defined by motor (210). It should be understood 
that, although motor (210) of the present example is disposed 
within actuator handle assembly (270), motor (210) may be 
located externally of actuator handle assembly (270). For 
instance, motor (210) may be located externally of actuator 
handle assembly (270) and coupled with cam (220) via a 
flexible drive shaft. 

0107 As best seen in FIG. 10, barrel cam (220) comprises 
a lip (221) projecting from an exterior Surface of barrel cam 
(220). Lip (221) comprises an annular sloped distal face 
(222). Sloped distal face (222) comprises a distal portion 
(224) and a proximal portion (226). Distal portion (224) and 
proximal portion (226) are disposed on radially opposite 
sides of barrel cam (220). Distal portion (224) presents a 
portion of sloped distal face (222) having a longitudinal posi 
tion relative to longitudinal axis (LA1) more distal than that 
of proximal portion (226). Sloped distal face (222) further 
comprises intermediate portions (225, 227) disposed between 
distal portion (224) and proximal portion (226). Intermediate 
portions (225, 227) are contoured to provide a substantially 
Smooth transition between distal portion (224) and proximal 
portion (226) along opposite sides of barrel cam (220). Thus, 
relative to a fixed point in space, the longitudinal position of 
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sloped distal face (222) will change from the proximal posi 
tion presented by proximal portion (226) to the distal position 
presented by distal portion (224); and back again as barrel 
cam (220) is rotated through one revolution. 
0108. As shown in FIG. 10, lip (221) further comprises an 
annular sloped proximal face (232). Sloped proximal face 
(232) and sloped distal face (222) have parallel contours. 
Sloped proximal face (232) comprises a distal portion (234) 
and a proximal portion (236). Distal portion (234) and proxi 
mal portion (236) are disposed on radially opposite sides of 
barrel cam (220). Distal portion (234) presents a portion of 
sloped proximal face (232) having a longitudinal position 
relative to longitudinal axis (LA1) more distal than that of 
proximal portion (236). Sloped proximal face (232) further 
comprises intermediate portions (235,237) disposed between 
distal portion (234) and proximal portion (236). Intermediate 
portions (235, 237) are contoured to provide a substantially 
smooth transition between distal portion (234) and proximal 
portion (236) along opposite sides of barrel cam (220). Thus, 
it should be understood that, relative to a fixed point in space, 
the longitudinal position of sloped proximal face (232) will 
change from the proximal position presented by proximal 
portion (236) to the distal position presented by distal portion 
(234); and back again as barrel cam (220) is rotated through 
one revolution. 

0109. As shown in FIG. 9, cam follower body (284) is 
coupled to a pin (289) and a roller (290). Pin (289) is coupled 
to and extends from a bottom of cam follower body (284) such 
that longitudinal translation of pin (289) causes longitudinal 
translation of cam follower body (284). Roller (290) is rotat 
ably coupled to pin (289) such that roller (290) freely rotates 
about pin (289). As will be discussed in more detail below, 
roller (290) is in contact with sloped distal face (222) during 
operation of instrument (200). As shown in FIGS. 8-9, cam 
follower body (284) further comprises a cam follower arm 
(287). As will also be discussed in more detail below, cam 
follower arm (287) is in contact with sloped proximal face 
(232) during operation of instrument (200). It should there 
fore be understood that lip (221) is slidably disposed between 
roller (290) and cam follower arm (287). Contact between 
cam follower arm (287) and sloped proximal face (232) is 
configured to cause roller (290) to remain in contact with 
sloped distal face (222) as barrel cam (220) rotates. Thus, it 
should be understood that as barrel cam (220) is rotated 
through one revolution, the longitudinal position of cam fol 
lower body (284) will translate from a proximal position 
caused by contact between roller (290) and proximal portion 
(226) of sloped distal face (222) to a distal position caused by 
contact between roller (290) and distal portion (224) of 
sloped distal face (222); and then back to the proximal posi 
tion due to contact between cam follower arm (287) and 
proximal portion (236) of sloped proximal face (232). 
0110. For instance, as shown in FIG. 11A, roller (290) is in 
contact with proximal portion (226) of sloped distal face 
(222) of barrel cam (220). In this position, cam follower body 
(284) and driver actuator (264) are in a proximal position, and 
thus the Staple driver remains in a proximal position. As 
shown in FIG. 11B, as motor (210) rotates barrel cam (220), 
roller (290) remains in contact with sloped distal face (222) 
and transfers distal motion to cam follower body (284) and 
driver actuator (264). As barrel cam (220) is rotated to the 
position shown in FIG. 11B, roller (290) is transitioned via 
intermediate portion (227) from proximal portion (226) to 
distal portion (224). As shown in FIG. 11C, roller (290) is in 
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contact with distal portion (224) of sloped distal face (222) of 
barrel cam (220) as barrel cam (220) reaches approximately 
270° of rotation. In this position, cam follower body (284) and 
driver actuator (264) are eachina distal position, and thus the 
staple driver is driven into a distal position such that the 
plurality of Staple driving features, the annular array of 
staples, and the knife are driven distally as well. As shown in 
FIG. 11D, as motor (210) rotates barrel cam (220) further in 
the same direction, sloped proximal face (232) drives cam 
follower body (284) and driver actuator (264) proximally via 
cam follower arm (287). As barrel cam (220) completes 360° 
of rotation, sloped proximal face (232) returns cam follower 
body (284) and driver actuator (264) back to the fully proxi 
mal position via cam follower arm (287) as shown in FIG. 
11E; and thus the staple driver and knife are returned back to 
the fully proximal position as well. While the full 360° revo 
lution of barrel cam (220) is allocated as 270° for distal 
motion of driver actuator (264) and the remaining 90° for 
proximal motion of driver actuator, it should be understood 
that the allocation may be made in any other suitable fashion 
(e.g., 180° for distal motion and 180° for proximal motion, 
etc.). It should also be understood that a full range of distal 
and proximal travel may be provided by less than 360° of 
rotation of barrel cam (220). 
0111. In some versions of instrument (200), anvil (240) 
contains a breakable washer that is broken by the knife when 
the knife completes a full distal range of motion. In some 
instances, the washer thus provides an audible or haptic feed 
back through actuator handle assembly (270) as the washer 
breaks in response to completion of full advancement of the 
knife toward anvil (240), though such audible/haptic feed 
back is not necessary. It should be understood that the pres 
ence of the washer may presenta Sudden increase in the force 
required to advance driver actuator (264) distally. FIG. 42 
shows an exemplary force profile encountered by driver 
actuator (264) during the range of distal travel of driver actua 
tor (264). In a first range (1300) of distal motion, driver 
actuator (264) encounters a gradually increasing load or 
resisting force as the knife passes through tissue. In a second 
range (1310) of distal motion, driver actuator (264) encoun 
ters a spike in load or resisting force as the knife passes 
through the washer. In a third range (1320) of distal motion, 
driver actuator (264) first encounters a sudden drop in load or 
resisting force after the washer breaks, then a Subsequent 
increase in load or resisting force as stapling head assembly 
(218) drives staples into anvil (240) to thereby form staples to 
their final height. In view of the foregoing, it should be further 
understood that during the transition from the position shown 
in FIG. 11A to the position shown in FIG. 11C, the configu 
ration of sloped distal face (222) may provide an increasing 
mechanical advantage as driver actuator (264) reaches the 
end of its distal movement, thereby providing greater force by 
which to break the washer. For instance, the knife may 
encounter the washer as the knife travels from a position 
associated with the configuration shown in FIG. 11B to a 
position associated with the configuration shown in FIG. 
11C.; and sloped distal face (222) may provide an increasing 
mechanical advantage as knife (236) approaches the end of its 
distal range of movement, thereby providing greater distal 
driving force by which to break the washer and form the 
staples. Of course, the breakable washer may be omitted 
entirely in some versions. 
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O112 
0113 FIG. 12 shows exemplary alternative components 
that may be incorporated into instrument (200) to actuate the 
staple driver and knife. In particular, FIG. 12 shows an exem 
plary alternative motor (310) and barrel cam (320) configured 
to operate substantially similar to motor (210) and barrel cam 
(220) discussed above except for the differences discussed 
below. Motor (310) and barrel cam (320) are configured to 
drive a staple driver (not shown) distally and proximally 
through one revolution of barrel cam (320) via translation of 
a cam follower body (384) and a driver actuator (364). Cam 
follower body (384) is coupled to driver actuator (364) (e.g. 
via a bayonet slot formed in cam follower body (384), etc.). 
Driver actuator (364) of the present example is configured to 
operate substantially similar to driver actuator (64) of instru 
ment (10) discussed above. In particular, a distal end of driver 
actuator (364) is coupled to the staple driver such that driver 
actuator (364) actuates the staple driver when motor (310) 
longitudinally translates driver actuator (364). 
0114 Motor (310) is disposed within an actuator handle 
assembly (not shown) parallel to a proximal portion of driver 
actuator (364). Barrel cam (320) is coupled with motor (310) 
via a shaft (312). Actuation of motor (310) causes rotation of 
shaft (312) and barrel cam (320) about a longitudinal axis 
(LA2) defined by motor (310). As best seen in FIG. 12, barrel 
cam (320) comprises a lip (321) projecting from an exterior 
surface of barrel cam (320). Lip (321) comprises an annular 
sloped distal face (322). Sloped distal face (322) comprises a 
distal portion (324) and a proximal portion (326). Distal 
portion (324) and proximal portion (326) are disposed on 
radially opposite sides of barrel cam (320). Distal portion 
(324) presents a portion of sloped distal face (322) having a 
longitudinal position relative to longitudinal axis (LA2) more 
distal than that of proximal portion (326). Sloped distal face 
(322) further comprises intermediate portions (325, 327) dis 
posed between distal portion (324) and proximal portion 
(326). Intermediate portions (325,327) are contoured to pro 
vide a substantially smooth transition between distal portion 
(324) and proximal portion (326) along opposite sides of 
barrel cam (320). Thus, relative to a fixed point in space, the 
longitudinal position of sloped distal face (322) will change 
from the proximal position presented by proximal portion 
(326) to the distal position presented by distal portion (324); 
and back again as barrel cam (320) is rotated through one 
revolution. 

0115 Lip (321) further comprises an annular sloped 
proximal face (332). Sloped proximal face (332) and sloped 
distal face (322) have parallel contours. Sloped proximal face 
(332) comprises a distal portion (334) and a proximal portion 
(336). Distal portion (334) and proximal portion (336) are 
disposed on radially opposite sides of barrel cam (320). Distal 
portion (334) presents a portion of sloped proximal face (332) 
having a longitudinal position relative to longitudinal axis 
(LA2) more distal than that of proximal portion (336). Sloped 
proximal face (332) further comprises intermediate portions 
(335, 337) disposed between distal portion (334) and proxi 
mal portion (336). Intermediate portions (335, 337) are con 
toured to provide a substantially smooth transition between 
distal portion (334) and proximal portion (336) along oppo 
site sides of barrel cam (320). Thus, relative to a fixed point in 
space, the longitudinal position of sloped proximal face (332) 
will change from the proximal position presented by proxi 

B. Second Exemplary Motor and Cam Assembly 
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mal portion (336) to the distal position presented by distal 
portion (334); and back again as barrel cam (320) is rotated 
through one revolution. 
0116 Cam follower body (384) comprises an arm (386) 
and an engagement feature (388). Arm (386) is secured to and 
extends from a bottom of cam follower body (384) such that 
longitudinal translation of arm (386) causes longitudinal 
translation of cam follower body (384). Engagement feature 
(388) is coupled to arm (386). Engagement feature (388) 
straddles lip (321) and thus engagement feature (388) is con 
figured to remain engaged with lip (321) as barrel cam (320) 
rotates. Engagement feature (388) and arm (386) may com 
prise different materials. For instance, engagement feature 
(388) may comprise a more durable material to prevent wear 
from contact with lip (321). Additionally, engagement feature 
(388) may comprise a material selected to reduce friction 
between engagement feature (388) and lip (321) of barrel cam 
(320). Various kinds of materials that may be used to provide 
reduced friction between engagement feature (388) and lip 
(321) will be apparent to those of ordinary skill in the art in 
view of the teachings herein. 
0117. As barrel cam (320) is rotated through one revolu 

tion, the longitudinal position of cam follower body (384) and 
driver actuator (364) will translate from a proximal position 
to a distal position as barrel cam (320) completes 270° of 
rotation, caused by contact between engagement feature 
(388) and distal portion (324) of lip (321); and back again to 
the proximal position, caused by contact between engage 
ment feature (388) and proximal portion (326) of lip (321) as 
barrel cam (320) completes 360° of rotation. Thus it should be 
understood that cam follower body (384), driver actuator 
(364), and the staple driver will longitudinally translate from 
the proximal position to the distal position and back again in 
a single revolution of barrel cam (320). This translation of 
cam follower body (384) from the proximal position to the 
distal position and back again will cause the Staple driver and 
knife to be driven distally and proximally as well via driver 
actuator (364). While the full 360° revolution of barrel cam 
(320) is allocated as 270° for distal motion of driver actuator 
(364) and the remaining 90° for proximal motion of driver 
actuator, it should be understood that the allocation may be 
made in any other suitable fashion (e.g., 180° for distal 
motion and 180° for proximal motion, etc.). It should also be 
understood that a full range of distal and proximal travel may 
be provided by less than 360° of rotation of barrel cam (320). 
0118. Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
configuration of sloped distal face (322) may provide an 
increasing mechanical advantage as the knife reaches the end 
of its distal movement, thereby providing greater force by 
which to break the washer and form the staples. Again, 
though, the breakable washer may be omitted entirely in some 
versions. 
0119 C. Third Exemplary Motor and Cam Assembly 
0120 FIG. 13 shows other exemplary alternative compo 
nents that may be incorporated into instrument (200) to actu 
ate the staple driver and knife. In particular, FIG. 13 shows an 
exemplary alternative motor (410) and barrel cam (420) con 
figured to operate substantially similar to motor (210) and 
barrel cam (220) discussed above except for the differences 
discussed below. In particular, motor (410) and barrel cam 
(420) are configured to drive a staple driver (not shown) 
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distally and proximally through one revolution of barrel cam 
(420) via translation of a cam follower body (484) and a driver 
actuator (464). Cam follower body (484) is coupled to driver 
actuator (464) (e.g. via a bayonet slot formed in cam follower 
body (484), etc.). Driver actuator (464) of the present 
example is configured to operate Substantially similar to 
driver actuator (64) of instrument (10) discussed above. In 
particular, a distal end of driver actuator (464) is coupled to 
the staple driver such that driver actuator (464) actuates the 
staple driver when motor (410) longitudinally translates 
driver actuator (464). 
I0121 Motor (410) is disposed within an actuator handle 
assembly (not shown) parallel to a proximal portion of driver 
actuator (464). Barrel cam (420) is coupled with motor (410) 
via a shaft (412). Actuation of motor (410) causes rotation of 
shaft (412) and barrel cam (420) about a longitudinal axis 
(LA3) defined by motor (410). Barrel cam (420) defines an 
annular sloped channel (422) within an exterior of barrel cam 
(420). Sloped channel (422) comprises a distal portion (424) 
and a proximal portion (426). Distal portion (424) and proxi 
mal portion (426) are disposed on radially opposite sides of 
barrel cam (420). Distal portion (424) presents a portion of 
sloped channel (422) having a longitudinal position relative 
to longitudinal axis (LA3) more distal than that of proximal 
portion (426). Sloped channel (422) further comprises inter 
mediate portions (425, 427) disposed between distal portion 
(424) and proximal portion (426). Intermediate portions (425, 
427) are contoured to provide a substantially smooth transi 
tion between distal portion (424) and proximal portion (426) 
along opposite sides of barrel cam (420). Thus, relative to a 
fixed point in space, the longitudinal position of sloped chan 
nel (422) will change from the proximal position presented by 
proximal portion (426) to the distal position presented by 
distal portion (424); and back again as barrel cam (420) is 
rotated through one revolution. 
0.122 Cam follower body (484) comprises an arm (486). 
Arm (486) is secured to cam follower body (484) such that 
longitudinal translation of arm (486) causes longitudinal 
translation of cam follower body (484). Arm (486) is slidably 
disposed within sloped channel (422) and is configured to 
remain within sloped channel (422) as barrel cam (420) 
rotates. Thus, it should be understood that as barrel cam (420) 
is rotated through one revolution, the longitudinal position of 
cam follower body (484) and driver actuator (464) will trans 
late from a proximal position to a distal position as barrel cam 
(420) completes 270° of rotation, caused by contact between 
engagement feature (488) and distal portion (424) of sloped 
channel (422); and back again to the proximal position, 
caused by contact between engagement feature (488) and 
proximal portion (426) of sloped channel (422) as barrel cam 
(420) completes 360° of rotation. Cam follower body (484), 
driver actuator (464), and the staple driver will thus longitu 
dinally translate from the proximal position to the distal posi 
tion and back again in a single revolution of barrel cam (420). 
This translation of cam follower body (484) from a proximal 
position to a distal position and back again will cause the 
staple driver and knife to be driven distally and proximally as 
well via driver actuator (464). While the full 360° revolution 
of barrel cam (420) is allocated as 270° for distal motion of 
driver actuator (464) and the remaining 90° for proximal 
motion of driver actuator, it should be understood that the 
allocation may be made in any other Suitable fashion (e.g., 
180° for distal motion and 180° for proximal motion, etc.). It 
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should also be understood that a full range of distal and 
proximal travel may be provided by less than 360° of rotation 
of barrel cam (420). 
0123. Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
configuration of sloped channel (422) may provide an 
increasing mechanical advantage as the knife reaches the end 
of its distal movement, thereby providing greater force by 
which to break the washer and form the staples. Again, 
though, the breakable washer may be omitted entirely in some 
versions. 
0.124 D. Fourth Exemplary Motor and Cam Assembly 
0125 FIGS. 14-17 show additional exemplary alternative 
components that may be incorporated into instrument (200) 
to actuate the staple driver and knife. In particular, FIGS. 
16A-16E show a motor (510) disposed within an actuator 
handle assembly (570) parallel to a proximal portion of a 
driver actuator (564). As best seen in FIGS. 14-15, a cam 
(520) is mounted eccentrically on a shaft (512) extending 
distally from motor (510). Actuation of motor (510) causes 
rotation of cam (520) about a longitudinal axis (LA4) defined 
by motor (510). As will be discussed in more detail below, 
cam (520) defines a channel (522) in an exterior surface of 
cam (520). As best seen in FIGS. 12-13, channel (522) com 
prises a first portion (524) and a second portion (526). First 
portion (524) and second portion (526) are disposed on radi 
ally opposite sides of cam (520). First portion (524) presents 
a portion of channel (522) having a radial distance from 
longitudinal axis (LA4) that is greater thana radial distance of 
second portion (526) from longitudinal axis (LA4). 
0126 Channel (522) further comprises intermediate por 
tions (525, 527) disposed between first portion (524) and 
second portion (526). Intermediate portions (525, 527) are 
contoured to provide a Substantially smooth transition 
between first portion (524) and second portion (526) along 
opposite sides of cam (520). Thus, it should be understood 
that, relative to a fixed point in space, a radial distance from a 
bottom of channel (522) to longitudinal axis (LA4) will 
change from the lesser radial distance presented by second 
portion (526) to the greater radial distance presented by first 
portion (524); and back again as cam (520) is rotated through 
one revolution. 

0127. As shown in FIGS. 14 and 16A-16E, a follower 
interface feature (584) is coupled with a pivoting cam fol 
lower (590). Handle assembly (570) comprises a pivot pin 
(572) to which cam follower (590) is rotatably coupled such 
that cam follower (590) is free to rotate about pivot pin (572). 
A first portion (592) of cam follower (590) is slidably dis 
posed within channel (522). A free end of first portion (592) 
of cam follower (590) defines an engagement feature (591) 
configured to cause first portion (592) to remain within chan 
nel (522) as cam (520) rotates. FIG. 17 shows one exemplary 
version of engagement feature (591). In particular, FIG. 17 
shows cam (520) comprising a first cam body portion (520A) 
and a second cam body portion (520B). Channel (522) is 
formed between cam body portions (520A, 520B). Engage 
ment feature (591) may thus be captured within channel (522) 
as first and second cam body portions (520A, 520 B) are 
assembled to form cam (520). The portion of channel (522) 
formed by first cam body portion (520A) defines a lip (523) 
projecting into channel (522) and thereby limiting an exterior 
opening (519) of channel (522). Engagement feature (591) is 
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larger than exterior opening (519) of channel (522) and will 
therefore remain within channel (522) as cam (520) rotates. 
I0128. Thus, as cam (520) is rotated through one revolu 
tion, a radial distance from engagement feature (591) to lon 
gitudinal axis (LA4) will change from the lesser radial dis 
tance caused by second portion (526) to the greater radial 
distance caused by first portion (524) and back again. This 
change of radial distance of engagement feature (591), and 
thus the free end of first portion (592) of cam follower (590), 
will cause cam follower (590) to rotate about pivot pin (572) 
from a first position to a second position and back again. As 
will be discussed in more detail below, lip (523) is further 
operable to drive engagement feature (591) within channel 
(522) such that cam follower (590) rotates counter-clockwise 
about pivot pin (572) to thereby retract follower interface 
feature (584), driver actuator (564), and the staple driver 
proximally. 

I0129. A second portion (594) of cam follower (590) pre 
sents a slot (593). Follower interface feature (584) comprises 
a pin (589) extending laterally from follower interface feature 
(584). Pin (589) is slidably and rotatably disposed within slot 
(593) such that cam follower (590) is thereby coupled with 
follower interface feature (584) and further such that, as cam 
follower (590) rotates about pivot pin (572), follower inter 
face feature (584) translates longitudinally. Follower inter 
face feature (584) is coupled to driver actuator (564) (e.g. via 
a bayonet slot formed in follower interface feature (584), 
etc.). Driver actuator (564) is coupled to the staple driver and 
knife such that longitudinal translation of follower interface 
feature (584) actuates the staple driver and knife. It should 
therefore be understood that as cam (520) is rotated through a 
first part of a full revolution, cam follower (590) is rotated 
clockwise from a first position to a second position, thus 
translating follower interface feature (584) distally from a 
first longitudinal position to a second longitudinal position; 
and as cam (520) is rotated through the remaining part of the 
full revolution, cam follower (590) is rotated counterclock 
wise from the second position back to the first position, thus 
translating follower interface feature (584) proximally from 
the second longitudinal position back to the first longitudinal 
position. This translation of follower interface feature (584) 
from a first longitudinal position to a second longitudinal 
position and back again will cause the Staple driver to be 
driven from a proximal position to a distal position and back 
again via driver actuator (564). 
0.130 FIG. 16A shows engagement feature (591) of cam 
follower (590) engaged with second portion (526) of channel 
(522) of cam (520). In this position, cam follower (590) is in 
the first position and follower interface feature (584) is in a 
proximal position, and thus the staple driver remains in a 
proximal position. As shown in FIG. 16B, as motor (510) 
rotates cam (520), engagement feature (591) remains 
engaged with channel (522), and engagement feature (591) is 
transitioned via intermediate portion (525) from engaging 
second portion (526) of channel (522) to engaging first por 
tion (524) of channel (522). As engagement feature (591) is 
transitioned from second portion (526) to first portion (524), 
cam follower (590) is rotated clockwise about pivot pin (572) 
from the first position toward the second position due to 
contact between engagement feature (591) and intermediate 
portion (527). As cam follower (590) is rotated clockwise 
toward the second position, follower interface feature (584) 
and driver actuator (564) are driven distally. 
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0131. As shown in FIG. 16C, after cam (520) completes 
180° of rotation, engagement feature (591) is engaged with 
first portion (524) of channel (522) of cam (520). In this 
position, cam follower (590) has been rotated completely into 
the second position and follower interface feature (584) and 
driver actuator (564) are in the distal position; and thus the 
staple driver is driven into a distal position such that the 
plurality of Staple driving features, the annular array of 
staples, and the knife are driven distally. As shown in FIG. 
16D, as motor (510) continues to rotate cam (520) further in 
the same direction, engagement feature (591) remains 
engaged with channel (522) due to lip (523). As cam (520) is 
further rotated, engagement feature (591) is transitioned via 
intermediate portion (525) from first portion (524) to second 
portion (526). As engagement feature (591) is transitioned 
from first portion (524) to second portion (526), cam follower 
(590) is rotated counterclockwise about pivot pin (572) from 
the second position back toward the first position due to 
contact between engagement feature (591) and lip (523). As 
cam follower (590) is rotated counterclockwise back toward 
the first position, cam follower (590) pulls follower interface 
feature (584) and driver actuator (564) proximally. As cam 
(520) is further rotated such that cam (520) completes 360° of 
rotation, engagement feature (591) is transitioned via inter 
mediate portion (525) from first portion (524) back to second 
portion (526) such that follower interface feature (584) and 
driver actuator (564) are returned to the proximal position as 
shown in FIG.16E. 

(0132. As best seen in FIG. 15, intermediate portion (525) 
and intermediate portion (527) have different contours. These 
different contours represent different rates of change of the 
radial distance from the outwardly facing camming Surface of 
channel (522) to longitudinal axis (LA4) presented by first 
portion (524) to second portion (526) and vice versa. In par 
ticular, intermediate portion (525) represents a more gradual 
rate of change from the radial distance presented by second 
portion (526) to the radial distance presented by first portion 
(524) whereas intermediate portion (527) represents a more 
rapid rate of change from the radial distance presented by first 
portion (524) to the radial distance presented by second por 
tion (526) or vice versa depending on the direction in which 
cam (520) is rotated. It should be understood that these dif 
fering rates of change will be communicated to follower 
interface feature (584), driver actuator (564), and the staple 
driver via cam follower (590) thus causing differing rates of 
longitudinal translation of follower interface feature (584), 
driver actuator (564), and the staple driver. For instance, 
intermediate portion (525) may provide a relatively slow rate 
of distal advancement of driver actuator (564) while interme 
diate portion (527) provides a relatively rapid rate of proximal 
retraction of driver actuator (564). Of course, these rates may 
be further varied in any suitable way. 
0.133 While the full 360° revolution of cam (520) is allo 
cated as 180° for distal motion of driver actuator (564) and the 
remaining 180° for proximal motion of driver actuator, it 
should be understood that the allocation may be made in any 
other suitable fashion (e.g., 270° for distal motion and 90° for 
proximal motion, etc.). It should also be understood that a full 
range of distal and proximal travel may be provided by less 
than 360° of rotation of cam (520). 
0134. Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
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configuration of channel (522) may provide an increasing 
mechanical advantage as the knife reaches the end of its distal 
movement, thereby providing greater force by which to break 
the washer and form the Staples. Again, though, the breakable 
washer may be omitted entirely in Some versions. 
I0135 E. Fifth Exemplary Alternative Motor and Cam 
Assembly 
(0.136 FIGS. 18-20 show further exemplary alternative 
components that may be incorporated into instrument (200) 
to actuate the staple driver and knife. In particular, FIGS. 
18-20 show an exemplary alternative motor (610) and cam 
(620) configured to operate substantially similar to motor 
(510) and cam (520) discussed above except for the differ 
ences discussed below. Motor (610) and cam (620) are con 
figured to drive a staple driver (not shown) distally and proxi 
mally through one revolution of cam (620) via translation of 
a driver actuator (664) and a follower interface feature (684). 
I0137 As shown in FIG. 18, motor (610) is disposed within 
an actuator handle assembly (not shown) parallel to a proxi 
mal portion of driver actuator (664). Cam (620) is coupled 
with a distal end of motor (610) via a shaft (612). Actuation of 
motor (610) causes rotation of cam (620) about alongitudinal 
axis (LA5) defined by motor (610). As best seen in FIG. 17, a 
cam channel (622) is defined within a distal face (621) of cam 
(620). Cam channel (622) is eccentrically positioned about 
longitudinal axis (LA5). Cam channel (622) comprises a first 
portion (624) and a second portion (626). First portion (624) 
and second portion (626) are disposed on radially opposite 
sides of cam channel (622). First portion (624) presents a 
portion of cam channel (622) having a radial distance from 
longitudinal axis (LA5) that is greater than a radial distance of 
second portion (626) from longitudinal axis (LA5). 
0.138 Cam channel (622) further comprises intermediate 
portions (625, 627) disposed between first portion (624) and 
second portion (626). Intermediate portions (625, 627) are 
contoured to provide a Substantially Smooth transition 
between first portion (624) and second portion (626) along 
opposite sides of cam channel (622). Thus, relative to a fixed 
point in space, a radial distance from a bottom of channel 
(622) to longitudinal axis (LA5) will change from the lesser 
radial distance presented by second portion (626) to the 
greater radial distance presented by first portion (624); and 
back again as cam (620) is rotated through one full revolution. 
0.139. As shown in FIG. 18, follower interface feature 
(684) comprises a pivoting cam follower (690). The handle 
assembly comprises a pivot pin (672) to which cam follower 
(690) is rotatably coupled such that cam follower (690) is free 
to rotate about pivot pin (672). A first portion (692) of cam 
follower (690) is slidably disposed within cam channel (622). 
A free end of first portion (692) of cam follower (690) defines 
an engagement feature (691) configured to cause first portion 
(692) to remain within cam channel (622) as cam (620) 
rotates. FIG. 20 shows one exemplary version of engagement 
feature (691). In particular, FIG. 20 shows cam (620) com 
prising a first cam body portion (620A) and a second cam 
body portion (620B). Cam channel (622) is formed between 
first cambody portion (620A) and a second cambody portion 
(620B). Engagement feature (691) may thus be captured 
within cam channel (622) as first cam body portion (620A) 
and a second cambody portion (620B) are assembled to form 
cam (620). The portion of cam channel (622) formed by first 
cam body portion (620A) defines a lip (623) projecting into 
cam channel (622) and thereby limiting an exterior opening 
(619) of cam channel (622). Engagement feature (691) is 
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larger than exterior opening (619) of cam channel (622) and 
will therefore remain within cam channel (622) as cam (620) 
rOtates. 

0140 Thus, as cam (620) is rotated through one revolu 
tion, a radial distance from engagement feature (691) to lon 
gitudinal axis (LA5) will change from the lesser radial dis 
tance caused by second portion (626) to the greater radial 
distance caused by first portion (624) and back again. This 
change of radial distance of engagement feature (691), and 
thus proximal end offirst portion (692) of cam follower (690), 
will cause cam follower (690) to rotate about pivot pin (672) 
from a first position to a second position and back again. As 
will be discussed in more detail below, lip (623) is further 
operable to drive engagement feature (691) within cam chan 
nel (622) such that cam follower (690) rotates clockwise 
about pivot pin (672) to thereby drive follower interface fea 
ture (684), driver actuator (664), and the staple driver distally. 
As will also be discussed in more detail below, an inwardly 
presented surface (629) of cam channel (622) is operable to 
drive engagement feature (691) within cam channel (622) 
such that cam follower (690) rotates counter-clockwise about 
pivot pin (672) to thereby retract follower interface feature 
(684), driver actuator (664), and the staple driver proximally. 
0141. A second portion (694) of cam follower (690) pre 
sents a slot (693). Follower interface feature (684) comprises 
a pin (689) extending laterally from follower interface feature 
(684). Pin (689) is slidably and rotatably disposed within slot 
(693) such that cam follower (690) is thereby coupled with 
follower interface feature (684) and further such that, as cam 
follower (690) rotates about pivot pin (672), follower inter 
face feature (684) translates longitudinally. As cam (620) is 
rotated through one revolution, the longitudinal position of 
follower interface feature (684) and driver actuator (664) will 
translate from a proximal position to a distal position as cam 
(620) completes 180° of rotation, caused by contact between 
engagement feature (691) and lip (623) at first portion (624); 
and back again to the proximal position, caused by contact 
between engagement feature (691) and inwardly presented 
surface (629) of cam channel (622) at second portion (626) as 
cam (620) completes 360° of rotation. It should therefore be 
understood that as cam (620) is rotated through a first part of 
a full revolution, cam follower (690) is rotated clockwise 
from a first position to a second position, thus translating 
follower interface feature (684) distally from a first longitu 
dinal position to a second longitudinal position; and as cam 
(620) is rotated through the remaining part of the full revolu 
tion, cam follower (690) is rotated counterclockwise from the 
second position back to the first position, thus translating 
follower interface feature (684) proximally from the second 
longitudinal position back to the second longitudinal posi 
tion. This translation of follower interface feature (684) from 
a first longitudinal position to a second longitudinal position 
and back again will cause the staple driver to be driven from 
a proximal position to a distal position and back again via 
driver actuator (664). 
0142. As best seen in FIG. 19, intermediate portion (625) 
and intermediate portion (627) have different contours. These 
different contours represent different rates of change of the 
radial distance from channel (622) to longitudinal axis (LA5) 
presented by first portion (624) to second portion (626) and 
vice versa. In particular, intermediate portion (625) repre 
sents a more gradual rate of change from the radial distance 
presented by second portion (626) to the radial distance pre 
sented by first portion (624); whereas intermediate portion 
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(627) represents a more rapid rate of change from the radial 
distance presented by first portion (624) to the radial distance 
presented by second portion (626) or vice versa depending 
upon which direction in which cam (620) is rotated. It should 
be understood that these differing rates of change will be 
communicated to follower interface feature (684), driver 
actuator (664), and the staple driver via cam follower (690) 
thus causing differing rates of longitudinal translation of fol 
lower interface feature (684), driver actuator (664), and the 
staple driver. For instance, intermediate portion (625) may 
provide a relatively slow rate of distal advancement of driver 
actuator (664) while intermediate portion (627) provides a 
relatively rapid rate of proximal retraction of driver actuator 
(664). Of course, these rates may be further varied in any 
suitable way. 
0143. While the full 360° revolution of cam (620) is allo 
cated as 180° for distal motion of driver actuator (664) and the 
remaining 180° for proximal motion of driver actuator, it 
should be understood that the allocation may be made in any 
other suitable fashion (e.g., 270° for distal motion and 90° for 
proximal motion, etc.). It should also be understood that a full 
range of distal and proximal travel may be provided by less 
than 360° of rotation of barrel cam (620). 
0144. Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
configuration of channel (622) may provide an increasing 
mechanical advantage as the knife reaches the end of its distal 
movement, thereby providing greater force by which to break 
the washer and form the Staples. Again, though, the breakable 
washer may be omitted entirely in Some versions. 
0145 F. Sixth Exemplary Alternative Motor and Cam 
Assembly 
0146 FIGS. 21-23 show still furtherexemplary alternative 
components that may be incorporated into instrument (200) 
to actuate the staple driver and knife. In particular, FIGS. 
21-23 show an exemplary alternative motor (710) and cam 
(720) configured to operate substantially similar to motor 
(510) and cam (520) discussed above except for the differ 
ences discussed below. Motor (710) and cam (720) are con 
figured to drive a staple driver (not shown) distally and proxi 
mally through one revolution of cam (720) via translation of 
a driver actuator (764) and a follower interface feature (784). 
0147 As shown in FIG. 21, motor (710) is disposed within 
an actuator handle assembly (not shown) parallel to a proxi 
mal portion of driver actuator (764). Cam (720) is mounted 
eccentrically on a shaft (712) extending distally from motor 
(710). Actuation of motor (710) causes rotation of cam (720) 
about a longitudinal axis (LA6) defined by motor (710). As 
best seen in FIG. 19, a cam projection (722) is extends from 
a distal face (723) of cam (720). 
0148 Cam projection (722) comprises a first portion (724) 
and a second portion (726). First portion (724) and second 
portion (726) are disposed on opposite sides of cam projec 
tion (722). First portion (724) presents a portion of cam 
projection (722) having a radial distance from longitudinal 
axis (LA6) that is greater than a radial distance of second 
portion (726) from longitudinal axis (LA6). Cam projection 
(722) further comprises intermediate portions (725,727) dis 
posed between first portion (724) and second portion (726). 
Intermediate portions (725,727) are contoured to provide a 
substantially smooth transition between first portion (724) 
and second portion (726) along opposite sides of cam projec 
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tion (722). Thus, it should be understood that, relative to a 
fixed point in space, a radial distance from extrusion (722) to 
longitudinal axis (LA6) will change from the lesser radial 
distance presented by second portion (726) to the greater 
radial distance presented by first portion (724); and back 
again as cam (720) is rotated through one revolution. 
0149. As shown in FIG. 21, follower interface feature 
(784) comprises a pivoting cam follower (790). The handle 
assembly comprises a pivot pin (772) to which cam follower 
(790) is rotatably coupled such that cam follower (790) is free 
to rotate about pivot pin (772). A first portion (792) of cam 
follower (790) is slidably engaged with cam projection (722). 
A free end of first portion (792) of cam follower (790) defines 
an engagement feature (791) configured to cause first portion 
(792) to remain engaged with cam projection (722) as cam 
(720) rotates. FIG. 23 shows one exemplary version of 
engagement feature (791). In particular, FIG. 23 shows cam 
projection (722) comprising a lip (721) projecting inwardly 
from cam projection (722). Engagement feature (791) is con 
figured to couple about lip (721) and an exterior surface of 
cam projection (722) such that engagement feature (791) will 
remain coupled with cam projection (722) as cam (720) 
rotates. In particular, engagement feature (791) comprises a 
first finger (795A) disposed outside of cam projection (722) 
and a second finger (795B) disposed inside of cam projection 
(722). It should therefore be understood that as cam (720) is 
rotated through one revolution, a radial distance from engage 
ment feature (791) to longitudinal axis (LA6) will change 
from the lesser radial distance caused by second portion (726) 
to the greater radial distance caused by first portion (724) and 
back again. This change of radial distance of engagement 
feature (791), and thus proximal end of first portion (792) of 
cam follower (790), will cause cam follower (790) to rotate 
about pivot pin (772) from a first position to a second position 
and back again. 
0150. As will be discussed in more detail below, first fin 
ger (795A) is operable to drive engagement feature (791) 
such that cam follower (790) rotates clockwise about pivot 
pin (772) to thereby drive follower interface feature (784), 
driver actuator (764), and the staple driver distally. As will 
also be discussed in more detail below, second finger (795B) 
is operable to drive engagement feature (791) such that cam 
follower (790) rotates counter-clockwise about pivot pin 
(772) to thereby retract follower interface feature (784), 
driver actuator (764), and the staple driver proximally. 
0151. A second portion (794) of cam follower (790) 
defines a slot (793). Follower interface feature (784) com 
prises a pin (789) extending laterally from follower interface 
feature (784). Pin (789) is slidably and rotatably disposed 
within slot (793) such that cam follower (790) is coupled with 
follower interface feature (784) and further such that, as cam 
follower (790) rotates about pivot pin (772), follower inter 
face feature (784) translates longitudinally. As cam (720) is 
rotated through one revolution, the longitudinal position of 
follower interface feature (784) and driver actuator (764) will 
translate from a proximal position to a distal position as cam 
(720) completes 180° of rotation, caused by contact between 
first finger (795A) of engagement feature (791) and an exte 
rior surface of cam projection (772) at first portion (724); and 
back again to the proximal position, caused by contact 
between second finger (795B) of engagement feature (791) 
and an interior surface of cam projection (772) at second 
portion (726) as cam (720) completes 360° of rotation. It 
should therefore be understood that as cam (720) is rotated 
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through one revolution, cam follower (790) is rotated clock 
wise from a first position to a second position then rotated 
counter-clockwise from the second position to the first posi 
tion; thus translating follower interface feature (784) from a 
first longitudinal position to a second longitudinal position 
and back again. This translation of follower interface feature 
(784) from a first longitudinal position to a second longitudi 
nal position and back again will cause the staple driver and 
knife to be driven from a proximal position to a distal position 
and back again via driver actuator (764). Follower interface 
feature (784), driver actuator (764), and the staple driver will 
thus longitudinally translate from the proximal position to the 
distal position and back again in a single revolution of barrel 
cam (720). This translation of follower interface feature (784) 
from the proximal position to the distal position and back 
again will cause the staple driver and knife to be driven 
distally and proximally via driver actuator (764). 
0152. As best seen in FIG. 22, intermediate portion (725) 
and intermediate portion (727) have different contours. These 
different contours represent different rates of change of the 
radial distance from cam projection (722) to longitudinal axis 
(LA6) presented by first portion (724) to second portion (726) 
and vice versa. In particular, intermediate portion (725) rep 
resents a more gradual rate of change from the radial distance 
presented by second portion (726) to the radial distance pre 
sented by first portion (724) whereas intermediate portion 
(727) represents a more rapid rate of change from the radial 
distance presented by first portion (724) to the radial distance 
presented by second portion (726) or vice versa depending 
upon which direction in which cam (720) is rotated. It should 
be understood that these differing rates of change will be 
communicated to follower interface feature (784), driver 
actuator (764), and the staple driver via cam follower (790) 
thus causing differing rates of longitudinal translation of fol 
lower interface feature (784), driver actuator (764), and the 
staple driver. For instance, intermediate portion (725) may 
provide a relatively slow rate of distal advancement of driver 
actuator (764) while intermediate portion (727) provides a 
relatively rapid rate of proximal retraction of driver actuator 
(764). Of course, these rates may be further varied in any 
suitable way. 
0153. While the full 360° revolution of cam (720) is allo 
cated as 180° for distal motion of driver actuator (764) and the 
remaining 180° for proximal motion of driver actuator, it 
should be understood that the allocation may be made in any 
other suitable fashion (e.g., 270° for distal motion and 90° for 
proximal motion, etc.). It should also be understood that a full 
range of distal and proximal travel may be provided by less 
than 360° of rotation of barrel cam (720). 
0154 Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
configuration of cam projection (722) may provide an 
increasing mechanical advantage as the knife reaches the end 
of its distal movement, thereby providing greater force by 
which to break the washer and form the Staples. Again, 
though, the breakable washer may be omitted entirely in some 
versions. 

(O155 G. Seventh Exemplary Alternative Motor and Cam 
Assembly 
0156 FIGS. 24A-24B show yet additional exemplary 
alternative components that may be incorporated into instru 
ment (200) to actuate the staple driver and knife. In particular, 
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FIGS. 24A-24B show an exemplary alternative motor (810) 
and multi-cam assembly (820) configured to drive a staple 
driver (not shown) distally and proximally through one revo 
lution of multi-cam assembly (820) via translation of a driver 
actuator (864) and a follower interface feature (884). Motor 
(810) is disposed within an actuator handle assembly (not 
shown) parallel to a proximal portion of a driver actuator 
(864). Multi-cam assembly (820) is coupled with a distal end 
of motor (810). Actuation of motor (810) causes rotation of 
multi-cam assembly (820) about a longitudinal axis (LA7) 
defined by motor (810). Multi-cam assembly (820) comprises 
a shaft (821) and a pair of cams (822A, 822B) secured to shaft 
(821) at different longitudinal positions along longitudinal 
axis (LA7). While cams (822A, 822B) are shown in FIGS. 
24A-24B as being longitudinally spaced apart from each 
other along shaft (821), it should be understood that cams 
(822A, 822B) may instead be longitudinally adjacent to each 
other (e.g., Such that there is no longitudinal gap between 
cams (822A, 822B)). 
0157 First cam (822A) comprises a first portion (824A) 
and a second portion (826A). First portion (824A) and second 
portion (826A) are disposed on radially opposite sides of first 
cam (822A). First portion (824A) presents a portion of first 
cam (822A) having a radial distance from longitudinal axis 
(LA7) that is greater than a radial distance of second portion 
(826A) from longitudinal axis (LA7). First cam (822A) fur 
ther comprises intermediate portions (825A, 827A) disposed 
between first portion (824A) and second portion (826A). 
Intermediate portions (825A, 827A) are contoured to provide 
a substantially smooth transition between first portion (824A) 
and second portion (826A) along opposite sides of cam 
(822B). Thus, relative to a fixed point in space, a radial dis 
tance from first cam (822A) to longitudinal axis (LA7) will 
change from the greater radial distance presented by first 
portion (824A) to the lesser radial distance presented by 
second portion (826A); and back again as first cam (822A) is 
rotated through one revolution. 
0158. Second cam (822B) comprises a first portion (824B) 
and a second portion (826B). First portion (824B) and second 
portion (826B) are disposed on radially opposite sides of 
second cam (822B). First portion (824B) presents a portion of 
second cam (822B) having a radial distance from longitudinal 
axis (LA7) that is greater than a radial distance of second 
portion (826B) from longitudinal axis (LA7). Second cam 
(822B) further comprises intermediate portions (825B, 
827B) disposed between first portion (824B) and second por 
tion (826B). Intermediate portions (825B, 827B) are con 
toured to provide a substantially smooth transition between 
first portion (824B) and second portion (826B) along oppo 
site sides of cam (822B). Thus, relative to a fixed point in 
space, a radial distance from second cam (822B) to longitu 
dinal axis (LA7) will change from the greater radial distance 
presented by first portion (824B) to the lesser radial distance 
presented by second portion (826B); and back again as sec 
ond cam (822B) is rotated through one revolution. While 
second cam (822B) has a 360° working profile in this 
example, it should be understood that the working profile of 
second cam (822B) need not necessarily be 360°. 
0159. As shown in FIGS. 24A-24B, first cam (822A) and 
second cam (822B) are oriented such that first portion (824A) 
of first cam (822A) and first portion (824B) of second cam 
(822B) are at differentangular positions relative to shaft (821) 
of multi-cam assembly (820). In particular, in the present 
example, first cam (822A) and second cam (822B) are ori 

Mar. 26, 2015 

ented such that first portion (824A) of first cam (822A) and 
first portion (824B) of second cam (822B) are at angular 
positions 180° from one another about shaft (821). Further, 
first cam (822A) and second cam (822B) are oriented such 
that second portion (826A) of first cam (822A) and second 
portion (826B) of second cam (822B) are at opposing angular 
positions about shaft (821). In particular, in the present 
example, first cam (822A) and second cam (822B) are ori 
ented such that second portion (826A) offirst cam (822A) and 
first portion (826B) of second cam (822B) are at angular 
positions 180° from one another about shaft (821). Of course, 
any other Suitable relationships may be used. 
(0160. As shown in FIGS. 24A-24B, follower interface 
feature (884) comprises a pivoting cam follower (890). The 
handle assembly comprises a pivot pin (872) to which cam 
follower (890) is rotatably coupled such that cam follower 
(890) is free to rotate about pivot pin (872). A proximal end of 
a first portion (892) comprises a downwardly extending pro 
jection (891). Projection (891) of first portion (892) is in 
contact with first cam (822A) at a top of first cam (822A) 
directly vertical of longitudinal axis (LA7). A distal end of a 
second portion (894) comprises a downwardly extending pro 
jection (893). Projection (893) of second portion (894) is in 
contact with second cam (822B) at a top of second cam 
(822B) directly vertical of longitudinal axis (LA7). Thus, it 
should be understood that as multi-cam assembly (820) is 
rotated through one revolution, a radial distance from the 
proximal end of first portion (892) of cam follower (890) to 
longitudinal axis (LA7) will change from the greater radial 
distance caused by first portion (824A) to the lesser radial 
distance caused by second portion (826B) and back again; 
while at the same time, a radial distance from the distal end of 
second portion (894) of cam follower (890) to longitudinal 
axis (LA7) will change from the lesser radial distance caused 
by first portion (826B) to the greater radial distance caused by 
first portion (826A) and back again This change of radial 
distances of first portion (892) and second portion (894) of 
cam follower (890), will cause cam follower (890) to rotate 
about pivot pin (872) from a first position to a second position 
and back again as shaft (821) rotates through a full revolution. 
(0161. A third portion (896) of cam follower (890) presents 
a slot (895). Follower interface feature (884) comprises a pin 
(889) extending laterally from follower interface feature 
(884). Pin (889) is slidably and rotatably disposed within slot 
(895) such that cam follower (890) is coupled with follower 
interface feature (884) and further such that, as cam follower 
(890) rotates about pivot pin (872), follower interface feature 
(884) translates longitudinally. It should therefore be under 
stood that, as multi-cam assembly (820) is rotated through 
one revolution, cam follower (890) is rotated from a first 
position to a second position then back to the first position; 
thus translating follower interface feature (884) from a first 
longitudinal position to a second longitudinal position and 
back again. This translation of follower interface feature 
(884) from a first longitudinal position to a second longitudi 
nal position and back again will cause the staple driver to be 
driven from a proximal position to a distal position and back 
again via driver actuator (864). 
0162 Intermediate portions (825A, 825B) and intermedi 
ate portions (827A, 827B) may have different contours. For 
instance, these different contours may represent different 
rates of change of the radial distance from the exterior sur 
faces of cams (822A, 822B) to longitudinal axis (LA7) pre 
sented by first portions (824A, 824B) to second portions 
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(826A, 826B) and vice versa. In particular, intermediate por 
tions (825A, 825B) may represent a more gradual rate of 
change from the radial distance presented by second portions 
(826A, 826B) to the radial distance presented by first portions 
(824A, 824B) whereas intermediate portions (827A, 827B) 
may represent a more rapid rate of change from the radial 
distance presented by first portions (824A, 824B) to the radial 
distance presented by second portions (826A, 826B) or vice 
Versa depending upon which direction in which cams (822A, 
822B) are rotated. These differing rates of change will be 
communicated to follower interface feature (884), driver 
actuator (864), and the staple driver via cam follower (890), 
thus causing differing rates of longitudinal translation of fol 
lower interface feature (884), driver actuator (864), and the 
staple driver. For instance, intermediate portions (825A, 
825B) may provide a relatively slow rate of distal advance 
ment of driver actuator (864) while intermediate portion 
(827A, 827B) provides a relatively rapid rate of proximal 
retraction of driver actuator (864). Of course, these rates may 
be further varied in any suitable way. 
(0163 While the full 360° revolution of multi-cam assem 
bly (820) is allocated as 180° for distal motion of driver 
actuator (864) and the remaining 180° for proximal motion of 
driver actuator, it should be understood that the allocation 
may be made in any other suitable fashion (e.g., 270° for 
distal motion and 90° for proximal motion, etc.). It should 
also be understood that a full range of distal and proximal 
travel may be provided by less than 360° of rotation of multi 
cam assembly (820). 
0164. Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
configuration of first portion (824A) of first cam (822A) may 
provide an increasing mechanical advantage as the knife 
reaches the end of its distal movement, thereby providing 
greater force by which to break the washer and form the 
Staples. Again, though, the breakable washer may be omitted 
entirely in some versions. 
0.165 H. Eighth Exemplary Alternative Motor and Cam 
Assembly 
0166 FIGS. 25A-26B show additional exemplary alterna 

tive components that may be incorporated into instrument 
(200) to actuate the staple driver and knife. In particular, 
FIGS. 25A-25B show an exemplary alternative motor (910) 
and multi-cam assembly (920) configured to operate substan 
tially similar to motor (810) and multi-cam assembly (820) 
discussed above except for the differences discussed below. 
Motor (910) and multi-cam assembly (920) are configured to 
drive a staple driver (not shown) distally and proximally 
through one revolution of multi-cam assembly (920) via 
translation of a driver actuator (964) and a follower interface 
feature (984). Motor (910) is disposed within an actuator 
handle assembly (not shown) parallel to a proximal portion of 
a driver actuator (964). Multi-cam assembly (920) is coupled 
with a shaft (912) projecting from a distal end of motor (910). 
Actuation of motor (910) causes rotation of multi-camassem 
bly (920) about a longitudinal axis (LA8) defined by motor 
(910). 
0167 Multi-cam assembly (920) comprises a pair of cams 
(922A,922B) secured to shaft (912) at different longitudinal 
positions along longitudinal axis (LA8). First cam (922A) 
comprises a first portion (924A) and a second portion (926A). 
First portion (924A) and second portion (926A) are disposed 
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on radially opposite sides of first cam (922A). First portion 
(924A) presents a portion of first cam (922A) having a radial 
distance from longitudinal axis (LA8) that is greater than a 
radial distance of second portion (926A) from longitudinal 
axis (LA8). First cam (922A) further comprises intermediate 
portions (925A,927A) disposed between first portion (924A) 
and second portion (926A). Intermediate portions (925A, 
927A) are contoured to provide a substantially smooth tran 
sition between first portion (924A) and second portion 
(926A) along opposite sides of cam (922B). Thus, relative to 
a fixed point in space, a radial distance from first cam (922A) 
to longitudinal axis (LA7) will change from the greater radial 
distance presented by first portion (924A) to the lesser radial 
distance presented by second portion (926A); and back again 
as first cam (922A) is rotated through one revolution. 
0168 Second cam (922B) comprises a first portion (924B) 
and a second portion (926B). First portion (924B) and second 
portion (926B) are disposed on radially opposite sides of 
second cam (922B). First portion (924B) presents a portion of 
second cam (922B) having a radial distance from longitudinal 
axis (LA8) that is greater than a radial distance of second 
portion (926B) from longitudinal axis (LA8). Second cam 
(922B) further comprises intermediate portions (925B, 
927B) disposed between first portion (924B) and second por 
tion (926B). Intermediate portions (925B, 927B) are con 
toured to provide a substantially smooth transition between 
first portion (924B) and second portion (926B) along oppo 
site sides of cam (922B). Thus, relative to a fixed point in 
space, a radial distance from second cam (922B) to longitu 
dinal axis (LA8) will change from the greater radial distance 
presented by first portion (924B) to the lesser radial distance 
presented by second portion (926B); and back again as sec 
ond cam (922B) is rotated through one revolution. 
(0169. As best seen in FIGS. 26A-26B, first cam (922A) 
and second cam (922B) are oriented such that first portion 
(924A) of first cam (922A) and first portion (924B) of second 
cam (922B) are at different angular positions relative to shaft 
(912) of multi-cam assembly (920). In particular, in the 
present example, first cam (922A) and second cam (922B) are 
oriented such that first portion (924A) of first cam (922A) and 
first portion (924B) of second cam (922B) are at angular 
positions 90° from one another about shaft (912). Also, first 
cam (922A) and second cam (922B) are oriented such that 
second portion (926A) of first cam (922A) and first portion 
(926B) of second cam (922B) are at angular positions 90° 
from one another about to shaft (912). First cam (922A) and 
second cam (922B) are also differently sized. 
(0170. As shown in FIGS. 26A-26B, follower interface 
feature (984) comprises a pivoting cam follower (990). The 
handle assembly comprises a pivot pin (972) to which cam 
follower (990) is rotatably coupled such that cam follower 
(990) is free to rotate about pivot pin (972). A proximal end of 
a first portion (992) comprises a downwardly extending pro 
jection (991). Projection (991) of first portion (992) is in 
contact with first cam (922A) at a top of first cam (922A) 
directly vertical of longitudinal axis (LA8). A distal end of a 
second portion (993) comprises a downwardly extending pro 
jection (993). Projection (993) of second portion (994) is in 
contact with second cam (922B) at a bottom of second cam 
(922B) directly vertical of longitudinal axis (LA8). Thus, it 
should be understood that as multi-cam assembly (920) is 
rotated through one revolution, a radial distance from projec 
tion (991) of cam follower (990) to longitudinal axis (LA8) 
will change from the greater radial distance caused by first 
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portion (924A) to the lesser radial distance caused by second 
portion (926B) and back again; while at the same time, a 
radial distance from projection (993) of cam follower (990) to 
longitudinal axis (LA8) will change from the lesser radial 
distance caused by first portion (926B) to the greater radial 
distance caused by first portion (926A) and back again. This 
change of radial distances of first portion (992) and second 
portion (994) of cam follower (990), will cause cam follower 
(990) to rock about pivot pin (972) from a first position to a 
second position and back again as shaft (912) completes on 
full revolution. 

(0171 A third portion (996) of cam follower (990) defines 
a slot (995). Follower interface feature (984) comprises a pin 
(989) extending laterally from follower interface feature 
(984). Pin (989) is slidably and rotatably disposed within slot 
(995) such that cam follower (990) is coupled with follower 
interface feature (984) and further such that, as cam follower 
(990) rotates about pivot pin (972), follower interface feature 
(984) translates longitudinally. It should therefore be under 
stood that as multi-cam assembly (920) is rotated through one 
revolution, cam follower (990) is rotated from a first position 
to a second position and then back to the first position; thus 
translating follower interface feature (984) from a first longi 
tudinal position to a second longitudinal position and back 
again. This translation of follower interface feature (984) 
from a first longitudinal position to a second longitudinal 
position and back again will cause the Staple driver to be 
driven from a proximal position to a distal position and back 
again via driver actuator (964). 
0172. As shown in FIGS. 26A-26B, intermediate portions 
(925A,925B) and intermediate portions (927A, 927B) may 
have different contours. These different contours represent 
different rates of change of the radial distance from the exte 
rior surfaces of cams (922A,922B) to longitudinal axis (LA7) 
presented by first portions (924A,924B) to second portions 
(926A,926B) and vice versa. In particular, intermediate por 
tions (925A, 925B) represent a more gradual rate of change 
from the radial distance presented by second portions (926A, 
926B) to the radial distance presented by first portions (924A, 
924B) whereas intermediate portions (927A,927B) represent 
a more rapid rate of change from the radial distance presented 
by first portions (924A,924B) to the radial distance presented 
by second portions (926A, 926B) or vice versa depending 
upon which direction in which cams (922A, 922B) are 
rotated. It should be understood that, these differing rates of 
change will be communicated to follower interface feature 
(984), driver actuator (964), and the staple driver via cam 
follower (990) thus causing differing rates of longitudinal 
translation of follower interface feature (984), driver actuator 
(964), and the staple driver. For instance, intermediate por 
tions (925A, 925B) may provide a relatively slow rate of 
distal advancement of driver actuator (964) while intermedi 
ate portion (927A, 927B) provides a relatively rapid rate of 
proximal retraction of driver actuator (964). Of course, these 
rates may be further varied in any suitable way. 
(0173 While the full 360° revolution of multi-cam assem 
bly (920) is allocated as 180° for distal motion of driver 
actuator (964) and the remaining 180° for proximal motion of 
driver actuator, it should be understood that the allocation 
may be made in any other suitable fashion (e.g., 270° for 
distal motion and 90° for proximal motion, etc.). It should 
also be understood that a full range of distal and proximal 
travel may be provided by less than 360° of rotation of multi 
cam assembly (920). 
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0.174 Some versions of instrument (10) contain a break 
able washer that is broken by the knife when the knife com 
pletes a full distal range of motion, as discussed above with 
reference to FIG. 42. It will further be understood that the 
configuration of first portion (924A) of first cam (922A) may 
provide an increasing mechanical advantage as the knife 
reaches the end of its distal movement, thereby providing 
greater force by which to break the washer and form the 
Staples. Again, though, the breakable washer may be omitted 
entirely in some versions. 

III. Exemplary Motorized Circular Surgical Stapling 
Instrument with Oblique Pistol Grip 

0.175. Although the examples discussed above comprise a 
motor disposed within an actuator handle assembly at an 
orientation that is parallel to a proximal portion of a driver 
actuator, it should be understood that the motor may be dis 
posed at various other orientations. The examples described 
below include motors being oriented obliquely relative to a 
proximal portion of a driver actuator. It should be understood 
that the following examples are merely illustrative. Various 
other suitable ways in which a motor may be oriented 
obliquely (or otherwise non-parallel) relative to the proximal 
portion of a driver actuator will be apparent to those of ordi 
nary skill in the art in view of the teachings herein. 
(0176 A. Bevel Gear Drive Train Adapter for Oblique 
Motor 
0177 FIG. 27 shows an exemplary alternative circular 
surgical stapling instrument (1000). Instrument (1000) of this 
example is substantially similar to instrument (10) described 
above, in that instrument (1000) includes a stapling head 
assembly (1002) similar to stapling head assembly (20), an 
anvil (1004) similar to anvil (40), and a knob (1008) similar to 
knob (98). Instrument (1000) also includes a curved shaft 
assembly (1006), which is substantially similar to shaft 
assembly (60) except that shaft assembly (1006) is curved 
while shaft assembly (60) is straight. Unlike instrument (10), 
instrument (1000) of this example includes a handle assembly 
(1070) that defines an obliquely oriented pistol grip (1020). 
Also unlike instrument (10), instrument (1000) of this 
example includes a motor (1010) disposed within pistol grip 
(1020). Motor (1010) and pistol grip (1020) are both oriented 
obliquely, relative to a longitudinal axis defined by a driver 
actuator (1064). Driver actuator (1064) translates within shaft 
assembly (1006) to actuate stapling head assembly (1002), 
such that driver actuator (1064) operates similar to driver 
actuator (64) discussed above. A battery pack (1011) is inte 
gral with handle assembly (1070) to provide power to motor 
(1010), though it should be understood that motor (1010) may 
instead be powered by a remote source in some other ver 
sions. 
0.178 A first bevel gear (1012) is secured to an integral 
drive shaft of motor (1010) such that rotation of motor (1010) 
causes rotation of bevel gear (1012). A second bevel gear 
(1014) is secured to a proximal end of a cam (1040). Cam 
(1040) is further coupled with driver actuator (1064) such that 
rotation of cam (1040) causes longitudinal translation of 
driver actuator (1064). Bevel gears (1012, 1014) are oriented 
on axes of rotation that are oblique relative to each other. First 
bevel gear (1012) and second bevel gear (1014) engage such 
that rotation of first bevel gear (1012) causes rotation of 
second bevel gear (1014). It should therefore be understood 
that activation of motor (1010) causes rotation of cam (1040), 
and thereby translation of driver actuator (1064), via oblique 
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meshing of bevel gears (1012, 1014). Cam (1040) of the 
present example may be configured in accordance with any of 
the cams (220, 320, 420, 520, 620, 720) and/or cam assem 
blies (820, 920) discussed above. Bevel gears (1012, 1014) 
may thus be viewed as serving as a drive adapter between 
obliquely oriented motor (1010) and cams (220, 320, 420, 
520, 620, 720) and/or cam assemblies (820,920) discussed 
above. It should be understood that the orientation shown in 
FIG. 27 is merely exemplary. Motor (1010) and/or pistol grip 
(1020) may have any other suitable orientation as will be 
apparent to those of ordinary skill in the art in view of the 
teachings herein. 
(0179 B. Multi-Cam Assembly for Oblique Motor 
0180 FIG. 28 shows another alternative circular surgical 
stapling instrument (1100). Instrument (1100) of this 
example is substantially similar to instrument (10) described 
above, in that instrument (1100) includes a stapling head 
assembly (1102) similar to stapling head assembly (20), an 
anvil (1104) similar to anvil (40), and a knob (1108) similar to 
knob (98). Instrument (1100) also includes a curved shaft 
assembly (1106), which is substantially similar to shaft 
assembly (60) except that shaft assembly (1106) is curved 
while shaft assembly (60) is straight. Unlike instrument (10), 
instrument (1100) of this example includes handle assembly 
(not shown) that defines an obliquely oriented pistol grip (not 
shown). Such a handle assembly and pistol grip may be con 
figured just like handle assembly (1070) and pistol grip 
(1020) described above. Also unlike instrument (10), instru 
ment (1100) of this example includes amotor (1110) disposed 
within the pistol grip. Motor (1110) and the pistol grip are 
both oriented obliquely, relative to a longitudinal axis defined 
by a driver actuator (1164). Driver actuator (1164) translates 
within shaft assembly (1106) to actuate stapling head assem 
bly (1102), such that driver actuator (1164) operates similar to 
driver actuator (64) discussed above. A battery pack (1111) is 
integral with the handle assembly to provide power to motor 
(1110), though it should be understood that motor (1110) may 
instead be powered by a remote source in some other ver 
S1O.S. 

0181. A firing trigger and safety trigger assembly (1112) is 
coupled with the handle assembly, and is operable to selec 
tively activate motor (1110). By way of example only, firing 
trigger and safety trigger assembly (1112) may be configured 
in accordance with at least some of the teachings of U.S. 
Patent Application No. Attorney Docket Number 
END7291USNP,0606446, entitled CONTROL FEATURES 
FOR MOTORIZED SURGICAL STAPLING INSTRU 
MENT, filed on even date herewith, the disclosure of which is 
incorporated by reference herein. Instrument (1100) may also 
include a start Switch and stop Switch configured in accor 
dance with at least some of the teachings of U.S. Patent 
Application No. Attorney Docket Number END7291USNP. 
0606446, entitled CONTROL FEATURES FOR MOTOR 
IZED SURGICAL STAPLING INSTRUMENT, filed on 
even date herewith, the disclosure of which is incorporated by 
reference herein. Other suitable variations of a firing trigger 
and safety trigger assembly (1112), as well as a start and stop 
switch, will be apparent to those of ordinary skill in the art in 
view of the teachings herein. It should also be understood that 
any of the other stapling instruments described herein may 
include a firing trigger and safety trigger assembly (1112) 
and/or start and stop Switches configured in accordance with 
at least some of the teachings of U.S. Patent Application No. 
Attorney Docket Number END7291 USNP.06.06446), 
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entitled CONTROL FEATURES FOR MOTORIZED SUR 
GICAL STAPLING INSTRUMENT, filed on even date here 
with, the disclosure of which is incorporated by reference 
herein. 

0182. As best seen in FIGS. 29-31, motor (1110) is 
coupled with a multi-cam assembly (1120), such that activa 
tion of motor (1110) will rotate multi-cam assembly (1120) 
about an axis that extends longitudinally through the center of 
motor (1110) and through the center of multi-cam assembly 
(1120). Multi-cam assembly (1120) is engaged with a pivot 
ing cam follower (1190), which is pivotally coupled with the 
handle assembly. In particular, cam follower (1190) includes 
a pivot opening (1198), in which a pivot pin (1172) is dis 
posed. Cam follower (1190) is thus pivotable about a longi 
tudinal axis defined by pivot pin (1172). Cam follower (1190) 
is also pivotally coupled with a follower interface feature 
(1184), which is further coupled with driver actuator (1164). 
As will be described in further detail below, as multi-cam 
assembly (1120) is rotated by motor (1110) through a first 
range of angular motion, cam follower (1190) will pivot in a 
first direction (clockwise in the view shown in FIG. 29; coun 
terclockwise in the view shown in FIG. 31), thereby driving 
follower interface feature (1184) and driver actuator (1164) 
distally. This distal motion will drive a knife and staples 
through tissue that is captured between Stapling head assem 
bly (1102) and anvil (1104), as described above. As multi 
cam assembly (1120) is rotated by motor (1110) through a 
second range of angular motion, cam follower (1190) will 
pivot in a second direction (counterclockwise in the view 
shown in FIG. 29; clockwise in the view shown in FIG. 31), 
thereby driving follower interface feature (1184) and driver 
actuator (1164) proximally. This proximal motion will retract 
the knife back into stapling head assembly (1102). 
0183 FIG.32 shows cam follower (1190) in greater detail. 
Cam follower (1190) includes a first projection (1192), a 
second projection (1194), and a coupling end (1196). Projec 
tions (1192, 1194) are engaged with multi-cam assembly 
(1120) as will be described in greater detail below. Coupling 
end (1196) is pivotally coupled with follower interface fea 
ture (1184). 
0.184 Multi-cam assembly (1120) includes a first cam 
member (1122) and a second cam member (1126). As best 
seen in FIG. 33, first cam member (1122) defines an opening 
(1123) that is configured to receive a drive shaft (not shown) 
of motor (1110). First cam member (1122) also includes a 
distally projecting cam feature (1124) that includes a con 
toured ramp (1125). Cam feature (1124) is configured to 
engage first projection of cam follower (1190) while multi 
cam assembly (1120) rotates through the second range of 
angular motion, thereby driving follower interface feature 
(1184) and driver actuator (1164) proximally from a distal 
position to a proximal position. 
0185. As best seen in FIG.34, second cam member (1126) 
defines an opening (1129) that is configured to receive the 
drive shaft of motor (1110). It should therefore be understood 
that openings (1123, 1129) of cam members (1122, 1126) are 
aligned with each other along the drive shaft of motor (1110). 
Second cam member (1126) also includes a laterally pre 
sented curved cam surface (1127) and a laterally presented 
substantially flat cam surface (1128). Curved cam surface 
(1127) is configured to engage second projection (1194) of 
cam follower (1190) while multi-cam assembly (1120) 
rotates through the first range of angular motion, thereby 
driving follower interface feature (1184) and driver actuator 
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(1164) distally from a proximal position to a distal position. 
As multi-cam assembly (1120) rotates through the second 
range of angular motion, Substantially flat cam Surface (1128) 
provides clearance for second projection (1194), allowing 
cam follower (1190) to pivot as cam follower (1190) pulls 
follower interface feature (1184) and driver actuator (1164) 
proximally from a distal position to a proximal position. 

0186. In view of the foregoing, it should be understood 
that curved cam surface (1127) of second cam member (1126) 
drives driver actuator (1164) distally by bearing against sec 
ond projection (1194) of cam follower (1190), thereby actu 
ating stapling head assembly (1102); while cam feature 
(1124) of first cam member (1122) drives driver actuator 
(1164) proximally by bearing against first projection (1192) 
of cam follower (1190). Multi-cam assembly (1120) is thus 
operable to advance and retract driver actuator (1164) by 
rotating through a single revolution. In some other versions, 
multi-cam assembly (1120) is operable to advance and retract 
driver actuator (1164) by rotating through less than a single 
revolution. In the present example, the first angular range of 
motion of multi-cam assembly (1120), associated with 
advancement of driver actuator (1164), is a first 180°: while 
the second angular range of motion of multi-cam assembly 
(1120), associated with retraction of driver actuator (1164), is 
a second 180°. In some other versions, the first angular range 
of motion of multi-cam assembly (1120), associated with 
advancement of driver actuator (1164), is approximately 
270°, while the second angular range of motion of multi-cam 
assembly (1120), associated with retraction of driver actuator 
(1164), is approximately 90°. Other suitable angular ranges 
of motion will be apparent to those of ordinary skill in the art 
in view of the teachings herein. In other words, the allocation 
of distal motion and proximal motion based on rotation of 
multi-cam assembly (1120) may be made in any other suit 
able fashion. It should also be understood that a full range of 
distal and proximal travel may be provided by less than 360° 
of rotation of multi-cam assembly (1120). 
0187. Some versions of anvil (1104) contain a breakable 
washer that is broken by the knife when the knife completes 
a full distal range of motion, as discussed above with refer 
ence to FIG. 42. It will further be understood that the con 
figuration of curved cam surface (1127) may provide an 
increasing mechanical advantage as the knife reaches the end 
of its distal movement, thereby providing greater force by 
which to break the washer and form the staples. Again, 
though, the breakable washer may be omitted entirely in some 
versions. 

0188 
(0189 FIG. 35 shows features of yet another exemplary 
alternative circular Surgical stapling instrument, which may 
also include features that are similar to Stapling head assem 
bly (20), anvil (40), knob (98), curved shaft assembly (1006), 
etc. The instrument of the present example also includes a 
handle assembly (1270) with an obliquely oriented pistol grip 
(1271) and a motor (1210) disposed within pistol grip (1271). 
Motor (1210) and pistol grip (1271) are both oriented 
obliquely, relative to a longitudinal axis defined by a driver 
actuator (1264). Driver actuator (1264) translates within the 
shaft assembly to actuate the Stapling head assembly, Such 
that driver actuator (1264) operates similar to driver actuator 
(64) discussed above. A battery pack (not shown) is integral 
with handle assembly (1270) to provide power to motor 

C. Multi-Cam Member for Oblique Motor 
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(1210), though it should be understood that motor (1210) may 
instead be powered by a remote source in some other ver 
sions. 

0190. A firing trigger and safety trigger assembly (1222) is 
coupled with the handle assembly, and is operable to selec 
tively activate motor (1210). By way of example only, firing 
trigger and safety trigger assembly (1222) may be configured 
in accordance with at least some of the teachings of U.S. 
Patent Application No. Attorney Docket Number 
END7291USNP,0606446, entitled CONTROL FEATURES 
FOR MOTORIZED SURGICAL STAPLING INSTRU 
MENT, filed on even date herewith, the disclosure of which is 
incorporated by reference herein. The instrument of the 
present example may also include a start Switch and stop 
Switch configured in accordance with at least some of the 
teachings of U.S. Patent Application No. Attorney Docket 
Number END7291 USNP0606446), entitled CONTROL 
FEATURES FOR MOTORIZED SURGICAL STAPLING 
INSTRUMENT, filed on even date herewith, the disclosure of 
which is incorporated by reference herein. Other suitable 
variations of a firing trigger and safety trigger assembly 
(1222), as well as a start and stop Switch, will be apparent to 
those of ordinary skill in the art in view of the teachings 
herein. 

(0191 As best seen in FIGS. 35-36 and 41A-41B, motor 
(1210) is coupled with a multi-cam member (1220), such that 
activation of motor (1210) will rotate multi-cam member 
(1220) about an axis that extends longitudinally through the 
center of motor (1210) and through the center of multi-cam 
member (1220). Multi-cam member (1220) is engaged with a 
pivoting cam follower (1290), which is pivotally coupled with 
handle assembly (1270). In particular, cam follower (1290) 
includes a pivot opening (1298), in which a pivot pin (1272) 
is disposed. Cam follower (1290) is thus pivotable about a 
longitudinal axis defined by pivot pin (1272). Cam follower 
(1290) is also pivotally coupled with a follower interface 
feature (1284), which is further coupled with driver actuator 
(1264). As will be described in further detail below, as multi 
cam member (1220) is rotated by motor (1210) through a first 
range of angular motion, cam follower (1290) will pivot in a 
first direction (clockwise in the view shown in FIG.35; coun 
terclockwise in the view shown in FIGS. 41A-41 B), thereby 
driving follower interface feature (1284) and driver actuator 
(1264) distally. This distal motion will drive a knife and 
Staples through tissue that is captured between the Stapling 
head assembly and anvil, as described above. As multi-cam 
member (1220) is rotated by motor (1210) through a second 
range of angular motion, cam follower (1290) will pivot in a 
second direction (counterclockwise in the view shown in 
FIG. 35; clockwise in the view shown in FIGS. 41A-41 B), 
thereby driving follower interface feature (1284) and driver 
actuator (1264) proximally. This proximal motion will retract 
the knife back into the Stapling head assembly. 
(0192 FIGS. 37-38 show multi-cam member (1220) in 
greater detail. Multi-cam member (1220) includes a first cam 
feature (1222), a second cam feature (1226), and a distally 
projecting post (1228). Post (1228) is coaxially aligned with 
the longitudinal axis of motor (1210). It should be understood 
that post (1228) may be omitted in some versions. First cam 
feature (1222) includes a curved cam surface (1223) and a 
substantially flat cam surface (1224). Curved cam surface 
(1223) is presented generally radially outwardly. Second cam 
feature (1226) includes a curved cam surface (1227) with an 
adjacent, substantially flat lead-in surface (1229). Surfaces 
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(1227, 1229) are presented generally radially inwardly. 
Curved cam surfaces (1223, 1227) are defined by different 
radii of curvature extending from different origins. The origin 
of the radius of curvature for each curved cam surface (1223, 
1227) is offset from post (1228). 
(0193 FIGS. 39-40 show cam follower (1290) in greater 
detail. Cam follower (1290) includes a first projection (1292), 
a second projection (1294), and a coupling end (1296). Cou 
pling end (1296) is pivotally coupled with follower interface 
feature (1284). Projections (1292, 1294) are engaged with 
multi-cam member (1220). In particular, first projection 
(1292) is configured to engage first cam feature (1222) and 
second projection (1294) is configured to engage second cam 
feature (1226). The interaction between projections (1292, 
1294) and the corresponding cam features (1222, 1226) pro 
videsadvancement and retraction of driver actuator (1264), as 
shown in FIGS. 41A-41B. 

0194 FIG. 41A shows multi-cam member (1220) in a 
home position, with driver actuator (1264) in a proximal 
position. As motor (1210) is activated to rotate multi-cam 
member (1220) (e.g., clockwise in the view shown in FIG.38) 
through a first range of angular motion, curved cam Surface 
(1223) of first cam feature (1222) bears against first projec 
tion (1292). This causes cam follower (1290) to pivot in a first 
direction (counterclockwise in the view shown in FIGS. 41A 
41 B), thereby driving follower interface feature (1284) and 
driver actuator (1264) distally as shown in FIG. 41B. This 
distal motion will drive a knife and staples through tissue that 
is captured between the stapling head assembly and the anvil, 
as described above. As motor (1210) continues to rotate 
multi-cam member (1220) (e.g., clockwise in the view shown 
in FIG.38) through a second range of angular motion, curved 
cam surface (1227) of second cam feature (1226) bears 
against Second projection (1292). This causes cam follower 
(1290) to pivot in a second direction (clockwise in the view 
shown in FIGS. 41A-41 B), thereby driving follower interface 
feature (1284) and driver actuator (1264) proximally back to 
the home position shown in FIG. 41A. In some other versions, 
follower interface feature (1284) and driver actuator (1264) 
are not necessarily driven all the way back to the position 
shown in FIG. 41A, but are driven back to a position that is 
proximal to the distal position shown in FIG. 41B. The proxi 
mal motion of driver actuator (1264) will retract the knife 
back into the stapling head assembly. It should be understood 
that substantially flat surface (1224) provides clearance for 
first projection (1292) through the second range of angular 
motion, allowing cam follower (1290) to pivot as second cam 
feature (1226) pulls follower interface feature (1284) and 
driver actuator (1264) proximally from a distal position to a 
proximal position. It should also be understood that lead-in 
surface (1227) and a curved lead-in (1295) of second projec 
tion (1294) may cooperate to facilitate capture of second 
projection (1294) by second cam feature (1226) as multi-cam 
member (1220) transitions from the first range of angular 
motion to the second range of angular motion. 
0.195. In view of the foregoing, it should be understood 
that curved cam surface (1223) of first cam feature (1222) 
drives driver actuator (1264) distally by bearing against first 
projection (1292) of cam follower (1290), thereby actuating 
the stapling head assembly; while second cam feature (1226) 
drives driver actuator (1264) proximally by bearing against 
second projection (1294) of cam follower (1290). Multi-cam 
member (1220) is thus operable to advance and retract driver 
actuator (1264) by rotating through a single revolution. In 
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some other versions, multi-cam member (1220) is operable to 
advance and retract driver actuator (1264) by rotating through 
less than a single revolution. In the present example, the first 
angular range of motion of multi-cam member (1220), asso 
ciated with advancement of driver actuator (1264), is approxi 
mately 270; while the second angular range of motion of 
multi-cam member (1220), associated with retraction of 
driver actuator (1264), is approximately 90°. In some other 
versions, the first angular range of motion of multi-cam mem 
ber (1220), associated with advancement of driver actuator 
(1264), is a first 180°: while the second angular range of 
motion of multi-cam member (1220), associated with retrac 
tion of driver actuator (1264), is a second 180°. Other suitable 
angular ranges of motion will be apparent to those of ordinary 
skill in the art in view of the teachings herein. In other words, 
the allocation of distal motion and proximal motion based on 
rotation of multi-cam member (1220) may be made in any 
other suitable fashion. It should also be understood that a full 
range of distal and proximal travel may be provided by less 
than 360° of rotation of multi-cam member (1220). 
0196. Some versions of the anvil contain a breakable 
washer that is broken by the knife when the knife completes 
a full distal range of motion, as discussed above with refer 
ence to FIG. 42. It will further be understood that the con 
figuration of curved cam Surface (1223) may provide an 
increasing mechanical advantage as the knife reaches the end 
of its distal movement, thereby providing greater force by 
which to break the washer and form the Staples. Again, 
though, the breakable washer may be omitted entirely in some 
versions. 

IV. Miscellaneous 

0.197 In any of the examples described above, a micro 
controller, ASIC, and/or other type of control module may be 
placed in communication with a power source and motor 
(210, 310,410,510, 610, 710, 810,910, 1010, 1110, 1210) 
and may be configured to automatically stop motor (210,310, 
410,510, 610, 710, 810, 910, 1010, 1110, 1210) thereby 
providing a way to dynamically brake motor (210, 310, 410. 
510, 610, 710, 810,910, 1010, 1110, 1210) such that motor 
(210, 310,410,510, 610, 710, 810,910, 1010, 1110, 1210) 
may be actuated for exactly one rotation of a corresponding 
drive shaft. By way of example only, such a control module 
may be in communication with an encoder that is in commu 
nication with the drive shaft or some other component that 
moves in response to activation of motor (210,310,410,510, 
610, 710, 810, 910, 1010, 1110, 1210). As another merely 
illustrative example, such a control module may be in com 
munication with one or more reed Switches that are in com 
munication with the drive shaft or some other component that 
moves in response to activation of motor (210,310,410,510, 
610,710,810,910, 1010, 1110, 1210). Other suitable types of 
sensors and control modules that may be used to provide 
precise stopping of motor (210,310,410,510, 610,710, 810, 
910, 1010, 1110, 1210) (e.g., based on tracked rotation of a 
component, based on translation of a component, and/or 
based on Some other parameter, etc.) will be apparent to those 
of ordinary skill in the art in view of the teachings herein. Of 
course, a control module may be configured to control motor 
(210,310,410,510, 610,710,810,910, 1010, 1110, 1210) to 
activate for any suitable number of rotations, etc. In some 
instances, controlling the starting and stopping of motor (210. 
310,410,510, 610, 710, 810,910, 1010, 1110, 1210) may be 
performed in accordance with the teachings of U.S. Patent 
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Application No. Attorney Docket Number END7291USNP. 
0606446, entitled CONTROL FEATURES FOR MOTOR 
IZED SURGICAL STAPLING INSTRUMENT, filed on 
even date herewith, the disclosure of which is incorporated by 
reference herein. 

0.198. It should also be understood that any one or more of 
the teachings, expressions, embodiments, examples, etc. 
described herein may be combined with any one or more of 
the other teachings, expressions, embodiments, examples, 
etc. that are described herein. The above-described teachings, 
expressions, embodiments, examples, etc. should therefore 
not be viewed in isolation relative to each other. Various 
Suitable ways in which the teachings herein may be combined 
will be readily apparent to those of ordinary skill in the art in 
view of the teachings herein. Such modifications and varia 
tions are intended to be included within the scope of the 
claims. 

0199. At least some of the teachings herein may be readily 
combined with one or more teachings of U.S. Pat. No. 7,794, 
475, entitled “Surgical Staples Having Compressible or 
Crushable Members for Securing Tissue Therein and Sta 
pling Instruments for Deploying the Same issued Sep. 14. 
2010, the disclosure of which is incorporated by reference 
herein; U.S. patent application Ser. No. 13/693.430, entitled 
“Trans-Oral Circular Anvil Introduction System with Dila 
tion Feature filed Dec. 4, 2012, the disclosure of which is 
incorporated by reference herein; U.S. patent application Ser. 
No. 13/688,951, entitled “Surgical Staple with Integral 
Pledget for Tip Deflection.” filed Nov. 29, 2012, the disclo 
sure of which is incorporated by reference herein; U.S. patent 
application Ser. No. 13/706,827, entitled “Surgical Stapler 
with Varying Staple Widths along Different Circumferences.” 
filed Dec. 6, 2012, the disclosure of which is incorporated by 
reference herein; U.S. patent application Ser. No. 13/688,992, 
entitled “Pivoting Anvil for Surgical Circular Stapler filed 
Nov. 29, 2012, the disclosure of which is incorporated by 
reference herein; U.S. patent application Ser. No. 13/693,455, 
entitled “Circular Anvil Introduction System with Alignment 
Feature filed Dec. 4, 2012, the disclosure of which is incor 
porated by reference herein; U.S. patent application Ser. No. 
13/716,313, entitled “Circular Stapler with Selectable Motor 
ized and Manual Control, Including a Control Ring, filed 
Dec. 17, 2012, the disclosure of which is incorporated by 
reference herein; U.S. patent application Ser. No. 13/716,318, 
entitled “Motor Driven Rotary Input Circular Stapler with 
Modular End Effector filed Dec. 17, 2012, the disclosure of 
which is incorporated by reference herein; and/or U.S. patent 
application Ser. No. 13/176,323, entitled “Motor Driven 
Rotary Input Circular Stapler with Lockable Flexible Shaft.” 
filed Dec. 17, 2012, the disclosure of which is incorporated by 
reference herein. Various suitable ways in which such teach 
ings may be combined will be apparent to those of ordinary 
skill in the art. 

0200 While the examples herein have been provided in 
the context of a circular stapling instrument, it should be 
understood that the various teachings herein may be readily 
applied to various other kinds of surgical instruments. By way 
of example only, the various teachings herein may be readily 
applied to linear Stapling devices (e.g., endocutters). For 
instance, various teachings herein may be readily combined 
with various teachings of U.S. Pub. No. 2012/0239012, 
entitled “Motor-Driven Surgical Cutting Instrument with 
Electric Actuator Directional Control Assembly.” published 
Sep. 20, 2012, the disclosure of which is incorporated by 
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reference herein, and/or U.S. Pub. No. 2010/0264.193, 
entitled “Surgical Stapling Instrument with An Articulatable 
End Effector” published Oct. 21, 2010, the disclosure of 
which is incorporated by reference herein, as will be apparent 
to those of ordinary skill in the art. As another merely illus 
trative example, the various teachings herein may be readily 
applied to a motorized electroSurgical device. For instance, 
various teachings herein may be readily combined with vari 
ous teachings of U.S. Pub. No. 2012/01 16379, entitled 
“Motor Driven Electrosurgical Device with Mechanical and 
Electrical Feedback.” published May 10, 2012, the disclosure 
of which is incorporated by reference herein, as will be appar 
ent to those of ordinary skill in the art. Other suitable kinds of 
instruments in which the teachings herein may be applied, 
and various ways in which the teachings herein may be 
applied to such instruments, will be apparent to those of 
ordinary skill in the art. 
0201 It should be appreciated that any patent, publication, 
or other disclosure material, in whole or in part, that is said to 
be incorporated by reference herein is incorporated herein 
only to the extent that the incorporated material does not 
conflict with existing definitions, statements, or other disclo 
Sure material set forth in this disclosure. As such, and to the 
extent necessary, the disclosure as explicitly set forth herein 
Supersedes any conflicting material incorporated herein by 
reference. Any material, or portion thereof, that is said to be 
incorporated by reference herein, but which conflicts with 
existing definitions, statements, or other disclosure material 
set forth herein will only be incorporated to the extent that no 
conflict arises between that incorporated material and the 
existing disclosure material. 
0202 Versions of the devices described above may have 
application in conventional medical treatments and proce 
dures conducted by a medical professional, as well as appli 
cation in robotic-assisted medical treatments and procedures. 
By way of example only, various teachings herein may be 
readily incorporated into a robotic Surgical system such as the 
DAVINCITM system by Intuitive Surgical, Inc., of Sunnyvale, 
Calif. 

0203 Versions described above may be designed to be 
disposed of after a single use, or they can be designed to be 
used multiple times. Versions may, in either or both cases, be 
reconditioned for reuse after at least one use. Reconditioning 
may include any combination of the steps of disassembly of 
the device, followed by cleaning or replacement of particular 
pieces, and Subsequent reassembly. In particular, Some ver 
sions of the device may be disassembled, and any number of 
the particular pieces or parts of the device may be selectively 
replaced or removed in any combination. Upon cleaning and/ 
or replacement of particular parts, some versions of the device 
may be reassembled for Subsequent use either at a recondi 
tioning facility, or by a user immediately prior to a procedure. 
Those skilled in the art will appreciate that reconditioning of 
a device may utilize a variety of techniques for disassembly, 
cleaning/replacement, and reassembly. Use of Such tech 
niques, and the resulting reconditioned device, are all within 
the scope of the present application. 
0204. By way of example only, versions described herein 
may be sterilized before and/or after a procedure. In one 
sterilization technique, the device is placed in a closed and 
sealed container, such as a plastic or TYVEK bag. The con 
tainer and device may then be placed in a field of radiation that 
can penetrate the container, Such as gamma radiation, X-rays, 
or high-energy electrons. The radiation may kill bacteria on 
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the device and in the container. The sterilized device may then 
be stored in the sterile container for later use. A device may 
also be sterilized using any other technique known in the art, 
including but not limited to beta orgamma radiation, ethylene 
oxide, or Steam. 
0205 Having shown and described various embodiments 
of the present invention, further adaptations of the methods 
and systems described herein may be accomplished by appro 
priate modifications by one of ordinary skill in the art without 
departing from the scope of the present invention. Several of 
Such potential modifications have been mentioned, and others 
will be apparent to those skilled in the art. For instance, the 
examples, embodiments, geometrics, materials, dimensions, 
ratios, Steps, and the like discussed above are illustrative and 
are not required. Accordingly, the scope of the present inven 
tion should be considered interms of the following claims and 
is understood not to be limited to the details of structure and 
operation shown and described in the specification and draw 
1ngS. 

I/We claim: 
1. A Surgical instrument comprising: 
(a) a body; 
(b) a shaft extending distally from the body, wherein the 

shaft comprises a proximal end and a distal end; 
(c) a stapling assembly, wherein the stapling assembly is 

disposed at the distal end of the shaft, wherein the sta 
pling assembly is configured to selectively move from 
an open position to a closed position, and wherein the 
stapling assembly is operable to drive a plurality of 
staples into tissue; 

(d) a motor; 
(e) a cam assembly coupled with the motor, wherein the 
motor is configured to rotate the cam assembly; and 

(f) a firing assembly coupled with the cam assembly, 
wherein the firing assembly is configured to longitudi 
nally translate to thereby cause the Stapling assembly to 
drive the plurality of staples, and wherein the cam 
assembly is rotatable to thereby longitudinally actuate 
the firing assembly. 

2. The instrument of claim 1, wherein the cam assembly 
comprises a radially inwardly presented cam Surface and a 
radially outwardly presented cam Surface, wherein the radi 
ally outwardly presented cam Surface is configured to drive 
the firing assembly distally in response to rotation of the cam 
assembly through a first range of angular motion, wherein the 
radially inwardly presented cam Surface is configured to drive 
the firing assembly proximally in response to rotation of the 
cam assembly through a second range of angular motion. 

3. The instrument of claim 1, wherein the firing assembly 
comprises an arm engaged with the cam assembly, wherein 
the arm is configured to longitudinally translate to cause 
longitudinal actuation of the firing assembly. 

4. The instrument of claim 3, wherein the cam assembly 
comprises a barrel cam. 

5. The instrument of claim 4, wherein barrel cam comprises 
a sloping cam face. 

6. The instrument of claim 5, wherein the firing assembly 
further comprises a roller in contact with the sloping cam 
face. 

7. The instrument of claim 5, wherein barrel cam comprises 
a sloping annular projection extending outwardly from an 
exterior of the barrel cam. 
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8. The instrument of claim 5, wherein barrel cam comprises 
a sloping annular channel defined within an exterior of the 
barrel cam. 

9. The instrument of claim 8, wherein the arm is slidably 
disposed within the sloping annular channel. 

10. The instrument of claim 1, wherein the body comprises 
a handle assembly, wherein the motor is positioned in the 
handle assembly. 

11. The instrument of claim 10, wherein the handle assem 
bly comprises a pistol grip, wherein the pistol grip is oriented 
obliquely in relation to a proximal portion of the firing assem 
bly and in relation to the proximal end of the shaft, wherein 
the motor is positioned within the pistol grip such that the 
motoris oriented obliquely in relation to a proximal portion of 
the firing assembly and in relation to the proximal end of the 
shaft. 

12. The instrument of claim 1, further comprising a pivot 
ing arm rotatably secured to the body, wherein a first portion 
of the pivoting arm is engaged with the cam assembly, 
wherein a second portion of the pivoting arm is engaged with 
the firing assembly, wherein the cam assembly is rotatable to 
cause rotation of the pivoting arm, and wherein the pivoting 
arm is rotatable to cause longitudinal actuation of the firing 
assembly. 

13. The instrument of claim 12, wherein the cam assembly 
comprises a cam having a channel formed in the exterior of 
the cam. 

14. The instrument of claim 12, wherein the cam assembly 
comprises a cam channel formed in a face of a rotating mem 
ber. 

15. The instrument of claim 14, wherein the first portion of 
the pivoting arm is slidably disposed within the cam channel. 

16. The instrument of claim 12, wherein the cam assembly 
comprises a cam projection extending from a face of a rotat 
ing member, wherein the first portion of the pivoting arm is 
slidably coupled with the cam projection. 

17. The instrument of claim 1, wherein the cam assembly 
comprises at least a first cam and a second cam. 

18. The instrument of claim 17, wherein the firing assem 
bly comprises a pivoting arm rotatably secured to the body, 
wherein a first portion of the pivoting arm is engaged with the 
first cam, wherein a second portion of the pivoting arm is 
engaged with the second cam, wherein a third portion of the 
pivoting arm is engaged with the firing assembly, wherein the 
cam assembly is rotatable to cause rotation of the pivoting 
arm, wherein the pivoting arm is rotatable to cause longitu 
dinal translation of the firing assembly. 

19. A Surgical instrument comprising: 
(a) a body; 
(b) a shaft extending distally from the body, wherein the 

shaft comprises a proximal end and a distal end; 
(c) a stapling assembly, wherein the stapling assembly is 

disposed at the distal end of the shaft, wherein the sta 
pling assembly is configured to selectively move from 
an open position to a closed position, and wherein the 
stapling assembly is operable to drive a plurality of 
staples into tissue; 

(d) a motor; 
(e) a cam assembly coupled with the motor, wherein the 

motor is configured to rotate the cam assembly; and 
(f) a firing assembly, wherein the firing assembly is con 

figured to longitudinally translate to thereby cause the 
stapling assembly to drive the plurality of Staples, 
wherein the cam assembly is rotatable to thereby longi 
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tudinally translate the firing assembly, wherein the cam 
assembly is configured to rotate through a single revo 
lution to thereby drive the firing assembly from a proxi 
mal position to a distal position and back to either the 
proximal position or another position that is proximal to 
the distal position. 

20. A Surgical instrument comprising: 
(a) a body; 
(b) a shaft extending distally from the body, wherein the 

shaft comprises a proximal end and a distal end; 
(c) a stapling assembly, wherein the stapling assembly is 

disposed at the distal end of the shaft, wherein the sta 
pling assembly is configured to selectively move from 
an open position to a closed position, wherein the sta 
pling assembly is operable to drive a plurality of Staples 
into tissue; 

(d) a motor; 
(e) a cam assembly coupled with the motor, wherein the 
motor is configured to rotate the cam assembly; and 

(f) a firing assembly, wherein the firing assembly com 
prises an engagement member, wherein the engagement 
member in engaged with the cam assembly, wherein the 
firing assembly is configured to longitudinally translate 
to thereby cause the stapling assembly to drive the plu 
rality of Staples, and wherein the cam assembly is con 
figured to cause longitudinal translation of the firing 
assembly in two longitudinal directions in response to a 
single revolution of the cam assembly. 
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