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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to a surgical ap-
paratus, e.g., a surgical stapling apparatus. More partic-
ularly, the present disclosure relates to an endoscopic
surgical stapling apparatus that includes a locking mech-
anism including a locking member for retaining the drive
assembly of a loading unit, e.g., a single use loading unit
("SULU") or disposable loading unit ("DLU"), at a sub-
stantially fixed axial position until the SULU or DLU has
been loaded with or secured to a surgical stapling appa-
ratus, to ensure proper or complete engagement of the
SULU or DLU, especially its drive assembly, to the sur-
gical stapling apparatus. For simplicity, hereinafter, SU-
LU or DLU will be referred to as "DLU", but it should be
understood to include either or both a DLU or SULU.

2. Background of Related Art

[0002] Surgical devices wherein tissue is first grasped
or clamped between opposing jaw structure and then
joined by surgical fasteners are well known in the art. In
some instruments a knife is provided to cut the tissue
which has been joined by the fasteners. The fasteners
are typically in the form of surgical staples but two part
polymeric fasteners can also be utilized.
[0003] Instruments for this purpose can include two
elongated jaw members which are respectively used to
capture or clamp tissue. Typically, one of the jaw mem-
bers carries a staple cartridge which houses a plurality
of staples arranged in at least two lateral rows while the
other jaw member has an anvil that defines a surface for
forming the staple legs as the staples are driven from the
staple cartridge. Generally, the stapling operation is ef-
fected by cam members that travel longitudinally through
the staple cartridge, with the cam members acting upon
staple pushers to sequentially eject the staples from the
staple cartridge. A knife can travel between the staple
rows to longitudinally cut and/or open the stapled tissue
between the rows of staples. Such instruments are dis-
closed, for example, in U.S. Pat. No. 3,079,606 and U.S.
Pat. No. 3,490,675.
[0004] A later stapler disclosed in U.S. Pat. No.
3,499,591 also applies a double row of staples on each
side of the incision. This patent discloses a surgical sta-
pler that has a disposable loading unit in which a cam
member moves through an elongate guide path between
two sets of staggered staple carrying grooves. Staple
drive members are located within the grooves and are
positioned in such a manner so as to be contacted by
the longitudinally moving cam member to effect ejection
of the staples from the staple cartridge of the disposable
loading unit. Other examples of such staplers are dis-
closed in U.S. Pat. Nos. 4,429,695 and 5,065,929.

[0005] Each of the instruments described above is de-
signed for use in conventional surgical procedures
wherein surgeons have direct manual access to the op-
erative site. However, in endoscopic or laparoscopic pro-
cedures, surgery is performed through a small incision
or through a narrow cannula inserted through small en-
trance wounds in the skin. In order to address the specific
needs of endoscopic and/or laparoscopic surgical pro-
cedures, endoscopic surgical stapling devices have been
developed and are disclosed in, for example, U.S. Pat.
No. 5,040,715 (Green, et al.); U.S. Pat. No. 5,307,976
(Olson, et al.); U.S. Pat. No. 5,312,023 (Green, et al.);
U.S. Pat. No. 5,318,221 (Green, et al.); U.S. Pat. No.
5,326,013 (Green, et al.); U.S. Pat. No. 5,332,142 (Rob-
inson, etal.); and U.S. Pat. No. 6,241,139 (Milliman et
al.). The reader is referred to these documents for further
reference.
[0006] Tyco Healthcare Group, LP, the assignee of the
present application, has manufactured and marketed en-
doscopic stapling instruments, such as the Multifire EN-
DO GIA™ 30 and Multifire ENDO GIA™ 60 instruments,
for a number of years. These instruments include a sur-
gical stapling apparatus and a DLU. Typically, the DLU
is attached to the apparatus immediately prior to surgery.
After use, the DLU can be removed from the apparatus
and a new DLU can be fastened to the apparatus to per-
form additional stapling and/or cutting operations. These
instruments have provided significant clinical benefits.
Nonetheless, improvements to these instruments are still
possible.
[0007] It would be desirable to provide an improved
surgical stapling apparatus having an improved DLU
loaded thereon.
[0008] Accordingly, it is an object of this disclosure to
provide an improved DLU in a surgical stapling apparatus
which locks or retains its drive assembly in proper posi-
tion to be loaded onto the shaft of a surgical stapling
apparatus (hereinafter referred to as the or a "ready-to-
load position") until the DLU is loaded onto a surgical
stapling apparatus to assure that when the DLU is loaded
thereto, the drive assembly is properly engaged by, cou-
pled to or connected to a drive member of the shaft, there-
by helping to ensure proper operation of the DLU and
the surgical stapling apparatus. For example, with the
DLU loaded onto the surgical stapling apparatus, after
firing of the surgical stapling apparatus, retraction of the
control rod will unapproximate or open and/or unclamp
the anvil and cartridge assemblies.
[0009] An object of the disclosure is to provide an im-
proved DLU in a surgical stapling apparatus that includes
a locking member that retains the drive assembly in such
ready-to-load position until the DLU is loaded onto the
surgical stapling apparatus.
[0010] Firing of the surgical stapling apparatus should
be prevented unless and until a locking member in the
DLU is loaded onto the shaft of the surgical stapling ap-
paratus.
[0011] After firing, the DLU should be disconnectable
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from the surgical stapling apparatus.
[0012] The DLU should have only two conditions, one
in which it is not loaded and its drive assembly is locked
or retained in the ready-to-load position, and another in
which the DLU is loaded onto the shaft of a surgical sta-
pling apparatus and in which the drive assembly is un-
locked and free to be actuated.
[0013] Still another object of the present disclosure is
to provide the above objects in a roticulating, i.e., rotic-
ulable, DLU.

SUMMARY

[0014] The invention is defined by the independent
claim, the preamble of which is based on U.S. Patent No.
6,241,139. The dependent claims are directed towards
preferred embodiments.
[0015] In accordance with the present disclosure; a
surgical apparatus, e.g., a surgical stapling apparatus,
which includes structure for cooperating with a locking
mechanism or member of a disposable loading unit for
ensuring proper engagement of the disposable loading
unit to an end of the surgical apparatus is provided. Ac-
cording to one aspect of the present disclosure, the sur-
gical apparatus includes a housing, a handle supported
by the housing, and a loading unit, e.g., a DLU, removably
supportable on a distal end of the housing. Preferably,
the DLU includes a housing portion including a distal end
and a proximal end, a drive assembly slidably supported
within the housing portion of the DLU and a locking mech-
anism or member supported on the housing portion of
the DLU. The locking member has a first position wherein
the locking member engages and maintains the drive as-
sembly in a ready-to-load position relative to the housing
portion, e.g. the proximal end of the housing portion of
the DLU. The locking member also has a second position
wherein the locking member permits movement of the
drive assembly relative to the housing portion.
[0016] The drive assembly preferably includes a notch.
The locking member preferably includes a cuff-like body
portion that substantially surrounds a portion of the prox-
imal end of the housing portion. The locking member fur-
ther includes a tooth that extends radially inward from
the body portion and that is engagable with a notch
formed in the drive assembly. In the first position of the
locking member, the tooth engages the notch of the drive
assembly and maintains the drive assembly in the ready-
to-load position. In the second position of the locking
member, the tooth is disengaged from the notch of the
drive assembly.
[0017] The proximal end of the housing portion of the
DLU can include an annular slot formed therein, to re-
ceive the tooth of the locking member therein.
[0018] Preferably, the surgical apparatus is a surgical
fastener, preferably a surgical stapler, and more prefer-
ably, a laparoscopic or endoscopic surgical stapler.
[0019] It is envisioned that the locking member has a
proximal end that has at least one finger that extends

axially therefrom. As such, when the locking member is
in the first position, the finger is axially aligned with a nub
extending radially outward from the proximal end of the
housing portion and when the locking member is in the
second position, the finger is not in axial alignment with
the nub of the proximal end of the housing portion.
[0020] It is envisioned that the housing can have a pro-
jection that extends or is extendable radially inward there-
of to move the locking member from the first position. In
particular, the projection is configured to act on a side
surface of the finger of the locking ring as the DLU is
rotated into engagement with the housing.
[0021] The surgical apparatus may include an elon-
gate body extending from the housing.
[0022] Desirably, the housing portion of the DLU de-
fines an insertion tip.
[0023] The present disclosure also provides for a load-
ing unit for use with a surgical stapling apparatus. The
loading unit includes a housing portion having a distal
end and a proximal end, a drive assembly slidably sup-
ported within the housing portion of the loading unit, and
a locking member supported on the housing portion of
the loading unit. The locking member is movable from a
first position wherein the locking member engages the
drive assembly and maintains the drive assembly in a
ready-to-load position to a second position wherein the
locking member permits movement of the drive assembly
relative to the housing portion.
[0024] The locking member may include a cuff-like
body portion that at least partially surrounds a proximal
end of the loading unit, and a tooth extending radially
inward from the body portion, wherein the tooth selec-
tively engages a notch formed in the drive assembly such
that when the locking member is in a first position the
tooth engages the notch of the drive assembly and main-
tains the drive assembly in the ready-to-load position,
and when the locking member is in a second position the
tooth is disengaged from the notch of the drive assembly.
[0025] Additional advantages will become apparent
from the description which follows, taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The present disclosure will be further described
with reference to the accompanying drawings, wherein
like reference numerals refer to like parts in the several
views, and wherein:

FIG. 1 is a top perspective view of a preferred em-
bodiment of the presently disclosed surgical stapling
apparatus;

FIG. 2 is a top view of the surgical stapling apparatus
shown in FIG. 1;

FIG. 3 is a side view of the surgical stapling appara-
tus shown in FIGS. 1 and 2;

3 4 



EP 1 563 792 B1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 4 is a top perspective view of the surgical sta-
pling apparatus of FIGS. 1-3 with the DLU disen-
gaged from the elongate body of the surgical stapling
apparatus;

FIG. 5 is a bottom perspective view of a non-articu-
lating DLU for use with the surgical stapling appara-
tus of FIGS. 1-4;

FIG. 6 is a bottom perspective view of the preferred
articulating DLU of the surgical stapling apparatus
of FIGS. 1-4;

FIG. 7 is a top perspective view of the DLU of FIG. 6;

FIG. 8 is a top perspective view of the DLU of FIGS.
6 and 7;

FIG. 9 is an enlarged top perspective view, with parts
separated, of the proximal housing portion and
mounting assembly of the DLU of FIGS. 6-8;

FIG. 10 is a top perspective view of the proximal
housing portion and mounting assembly of the DLU
of FIGS. 6-9 with the upper housing half removed;

FIG. 11 is a top perspective view, with parts sepa-
rated, of the axial drive assembly of the DLU of FIGS.
6-9;

FIG. 12 is a top perspective view of the axial drive
assembly of FIG. 11 of the DLU of FIGS. 6-9;

FIG. 13 is an enlarged top perspective view of the
lower housing half of the proximal housing portion
of the DLU of FIGS. 6-9;

FIG. 14 is an enlarged perspective view of the distal
end of the elongate body of the stapling apparatus
shown in FIG. 4;

FIG. 14a is a further enlarged perspective view of
the distal end of the elongate body of FIG. 14, shown
without the control rod extending therethrough;

FIG. 15 is an enlarged front perspective view of a
preferred locking member according to the present
disclosure;

FIG. 16 is an enlarged rear perspective view of the
locking member of FIG. 15;

FIG. 17 is a top elevational view of the locking mem-
ber of FIGS. 15 and 16;

FIG. 18 is a longitudinal cross-sectional view of the
locking member of FIGS. 15-17, as taken through
18-18 of FIG. 17;

FIG. 19 is a front elevational view of the locking mem-
ber of FIGS. 15-18;

FIG. 20 is a side elevational view of the locking mem-
ber of FIGS. 15-19;

FIG. 21 is a transverse cross-sectional view of the
locking member of FIGS. 15-20, as taken through
21-21 of FIG. 20;

FIG. 22 is a transverse cross-sectional view of the
locking member of FIGS. 15-20, as taken through
22-22 of FIG. 20;

FIG. 23 is an enlarged perspective view of the prox-
imal end of the DLU of FIGS. 6-9 illustrating the lock-
ing member of FIGS. 15-22 situated in the first po-
sition;

FIG. 24 is an enlarged perspective view, partially cut
away, of the proximal end of the DLU of FIGS. 6-9
further illustrating the locking member situated in the
first position;

FIG. 25 is an enlarged perspective view of the prox-
imal end of the DLU of FIGS. 6-9 illustrating the lock-
ing member situated in the second position;

FIG. 26 is an enlarged perspective view, partially cut
away, of the proximal end of the DLU of FIGS. 6-9
further illustrating the locking member situated in the
second position;

FIG. 27 is a top plan view, with portions broken away,
illustrating a first stage in the attachment of the DLU
of FIGS. 6-9 to the elongate body of the surgical sta-
pling apparatus shown in FIGS. 1-3;

FIG. 28 is a longitudinal cross-sectional view of the
first stage in the attachment of the DLU of FIGS. 6-9
to the elongate body of the surgical stapling appa-
ratus shown in FIGS. 1-3, as taken along line 28-28
of FIG. 27;

FIG. 29 is a top plan view, with portions broken away,
illustrating a second stage in the attachment of the
DLU of FIGS. 6-9 to the elongate body of the surgical
stapling apparatus shown in FIGS. 1-3;

FIG. 30 is a longitudinal cross-sectional view of the
second stage in the attachment of the DLU of FIGS.
6-9 to the elongate body of the surgical stapling ap-
paratus shown in FIGS. 1-3, as taken along line
30-30 of FIG. 29;

FIG. 31 is a top plan view, with portions broken away,
illustrating a third stage in the attachment of the DLU
of FIGS. 6-9 to the elongate body of the surgical sta-
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pling apparatus shown in FIGS. 1-3; and

FIG. 32 is a longitudinal cross-sectional view of the
third stage in the attachment of the DLU of FIGS. 6-9
to the elongate body of the surgical stapling appa-
ratus shown in FIGS. 1-3, as taken along line 32-32
of FIG. 31.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0027] Preferred embodiments of the presently dis-
closed surgical apparatus, DLU and locking mechanism
or member will now be described in detail with reference
to the drawings, in which like reference numerals desig-
nate identical or corresponding elements in each of the
several views.
[0028] In the drawings and in the description that fol-
lows, the term "proximal", as is traditional, will refer to the
end of the stapling apparatus which is closest to the op-
erator, while the term "distal" will refer to the end of the
apparatus which is furthest from the operator.
[0029] FIGS. 1-4 show a surgical apparatus, e.g., sur-
gical stapling apparatus, generally referred to as 10. In
the interest of brevity, this disclosure will focus primarily
on systems, methods and structures for loading, engag-
ing, coupling or connecting a disposable loading unit
("DLU") 16 to surgical stapling apparatus 10. A detailed
discussion of the remaining components and method of
use of surgical stapling apparatus 10, is disclosed in U.S.
Patent 6,241,139.
[0030] Surgical stapling apparatus 10 is an endoscopic
apparatus and includes a handle assembly 12 and an
elongated body 14 extending from handle assembly 12.
A DLU 16 is releasably secured to the distal end of elon-
gated body 14. While this disclosure relates to the use
of a DLU with surgical stapling apparatus 10, it is under-
stood and within the scope of the present disclosure that
a single use loading unit (SULU) or other end effector
and/or tool assembly can equally be used in cooperation
with surgical stapling apparatus 10.
[0031] DLU 16 includes a tool 17 having a cartridge
assembly 18 housing a plurality of surgical staples (not
shown) and an anvil assembly 20 movably secured in
relation to cartridge assembly 18. As shown herein, DLU
16 is configured to apply six (6) linear rows of staples, in
DLU’s measuring from about 30 mm to about 60 mm in
length. DLUs for applying any number of rows of staples,
having staple pockets arranged in various patterns
and/or DLUs and end effectors having any other lengths,
e.g., 45 mm, are also envisioned. Handle assembly 12
includes a stationary handle member 22, a movable han-
dle member 24, and a barrel portion 26.
[0032] A rotatable member 28 preferably is mounted
on the forward end of barrel portion 26 to facilitate rotation
of elongated body 14 and attached DLU 16 with respect
to handle assembly 12. An articulation lever 30 preferably
is also mounted on the forward end of barrel portion 26

adjacent rotatable member 28 to facilitate articulation of
tool assembly 17. Preferably, a pair of knobs 32 are mov-
ably positioned along barrel portion 26. Knobs 32 are
advanced distally to approximate or close cartridge
and/or anvil assembly 18, 20, and retracted proximally
to unapproximate or open cartridge and/or anvil assem-
bly 18, 20.
[0033] As seen in FIG. 4, DLU 16 is desirably selec-
tively removably couplable to elongated body 14. DLU
16 includes a housing portion 200 having a proximal end
adapted to releasably engage the distal end of elongated
body 14. A mounting assembly 202 is pivotally secured
at 203 to the distal end of housing portion 200, and is
configured to receive the proximal end of tool assembly
17 such that pivotal movement of mounting assembly
202 about an axis at 203 perpendicular to the longitudinal
axis of housing portion 200 effects articulation of tool as-
sembly 17.
[0034] FIGS. 5-8 show various perspective views of
DLU 16. Surgical stapling apparatus 10 is capable of re-
ceiving a non-articulating DLU 16a, as seen in FIG. 5, or
an articulating DLU 16, as seen in FIGS. 6-8. U.S. Patent
6,241,139 includes a detailed discussion of articulating
and non-articulating DLU.
[0035] With general reference to FIGS. 9, 10, 13 and
23-26 and particular reference to FIGS. 9, 10 and 13,
DLU 16 includes amounting assembly 235. Mounting as-
sembly 235 includes an upper and a lower mounting por-
tion 236, 238, respectively. A centrally located pivot
member 284 extends from each of upper and lower
mounting portions 236, 238 through respective openings
246a formed in coupling members 246. Coupling mem-
bers 246 each include an interlocking proximal portion
246b configured to be received in grooves 290 formed
in the proximal end of upper and lower housing halves
250, 252 to retain mounting assembly 235 and upper and
lower housing halves 250, 252 in a longitudinally fixed
position in relation to each other.
[0036] Upper housing half 250 and lower housing half
252 are contained within an outer sleeve, shell or casing
251. The proximal end of upper housing half 250 includes
engagement nubs 254 for releasably engaging the distal
end of body 14. Nubs 254 form a bayonet-type coupling
with the distal end of body 14. Housing halves 252 and
254 define a channel 400 for slidably receiving axial drive
assembly 212 therein. An articulation link 256 is dimen-
sioned to be slidably positioned within a slot 402 formed
in upper and lower housing halves 250, 252. A pair of
blow out plate assemblies 255 are positioned adjacent
the distal end of housing portion 200 adjacent the distal
end of axial drive assembly 212 to prevent outward buck-
ling and bulging of drive assembly 212 during articulation
and firing of surgical stapling apparatus 10. For a detailed
discussion of the structure and operation of blow out plate
assemblies 255, reference is made to International Ap-
plication Serial No. PCT/US02/32031 (WO 03/030743),
filed on October 4, 2002, entitled "Surgical Stapling De-
vice", the entire content of which is herein incorporated
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by reference.
[0037] Referring to FIG. 9, optionally, a locking mem-
ber 288 may be supported on engagement section 270
of axial drive assembly 212. In operation, when axial drive
assembly 212 is actuated, by applying a predetermined
force to movable handle member 24 to advance axial
drive assembly 212 distally, locking member 288 pro-
vides an audible and tactile indication that surgical sta-
pling apparatus 10 has been actuated. For a detailed
discussion of the structure and operation of locking mem-
ber 288, reference is made to the aforementioned Inter-
national Application Serial No. PCT/US02/32031 (WO
03/030743). Locking member 288 may also prevent in-
advertent partial actuation of DLU 16, such as during
shipping, by locking axial drive assembly 212 at a fixed
position within DLU 16 until a predetermined axial force
has been applied to axial drive assembly 212.
[0038] With reference to FIGS. 9-12, axial drive as-
sembly 212 includes an elongated drive beam 266 (FIG.
11) including a distal working head 268 (FIG. 12) and a
proximal engagement section 270. Drive beam 266 may
be constructed from a single sheet of material or, pref-
erably, multiple stacked sheets, as shown in FIG. 11.
Engagement section 270 includes a pair of resilient en-
gagement fingers 270a and 270b which are dimensioned
and configured to mountingly engage a pair of corre-
sponding retention slots 272a and 272b formed in drive
member 272 (FIG. 12). Drive member 272 includes a
proximal porthole 274 configured to receive distal end
276 of a drive member, e.g., drive rod or control rod 52
(FIGS. 14 and 16-18) when the proximal end of DLU 16
is being engaged with elongated body 14 of surgical sta-
pling apparatus 10. Control rod 52 functions to impart
axial movement of drive assembly 212 from handle as-
sembly 12.
[0039] With reference to FIGS. 9 and 15-32, DLU 16
further includes a locking member 300 rotatably support-
ed on insertion tip 193 and/or on upper and lower housing
halves 250, 252. Locking member 300 is preferably mov-
able or manipulatable from a first position (FIGS. 23 and
24), in which locking member 300 maintains drive as-
sembly 212 in a ready-to-load position, to a second po-
sition (FIGS. 25 and 26), in which drive assembly 212 is
free to move axially. DLU 16 is considered to be loaded
to elongate body 14 when locking member 300 is in the
second position, i.e., when drive assembly 212 is con-
nected to control rod 52 of elongate body 14.
[0040] As additionally seen in FIGS. 15-22, locking
member 300 includes a substantially cylindrical, prefer-
ably sleeve or cuff-like, body portion 302 including a distal
end 304, a proximal end 306 and defining a passage 308
therethrough. Locking member 300 further includes a
projection or tooth 310 extending radially inward from
body portion 302 near distal end 304. In use, as best
seen in FIG. 24 and as will be discussed in greater detail
below, when locking member 300 is in a first position
(i.e., in a "ready-to-load", locked or coupled position),
tooth 310 engages a notch or recess 270c (FIG. 9) formed

in the edge of engagement section 270 of drive assembly
212 to thereby effectively axially lock and maintain drive
assembly 212 in the ready-to-load position (e.g., wherein
drive assembly 212 is in a retracted or proximal-most
position relative to upper housing half 250). Preferably,
the locking mechanism of the present invention includes
notch or recess 270c.
[0041] Accordingly, when DLU 16 is being coupled to
the distal end of elongate body 14, locking member 300
ensures that engagement section 270 of drive assembly
212 is in a position to, and properly engages, couples
with or connects to distal end 276 (FIG. 14) of control rod
52. Distal end 276 of control rod 52 has one or more
engagement surfaces, preferably, and here shown as,
including a head 276a and a smaller diameter annular
recess 276b just proximal of head 276a and partially de-
fined by head 276a. Thereafter, less preferably concom-
itantly therewith, locking member 300 is manipulated
(here rotated) to a second position wherein drive assem-
bly 212 is in an unlocked, operative position in which
tooth 310 is released and/or otherwise disengaged from
notch 270c of engagement section 270 of drive assembly
212 such that drive assembly 212 is free to move relative
to housing portion 200 or upper and lower housing por-
tions 250, 252 of DLU 16. As previously stated, when
locking member 300 is in the second position, DLU 16 is
considered loaded onto elongate body 14 of surgical sta-
pling apparatus 10. Thus, drive assembly 212 is free to
be actuated and reciprocated axially by drive rod 52 to
perform its operative functions of approximating and clos-
ing anvil and cartridge assemblies 18, 20, driving knife
280 and firing staples, as well as of un-approximating,
un-clamping, and retracting drive assembly 212.
[0042] With continued reference to FIGS. 15-22, lock-
ing member 300 further includes at least one finger 312
that extends longitudinally from proximal end 306. Pref-
erably, locking member 300 includes a pair of fingers
312, at least one of which preferably each of which is
axially aligned with tooth 310. At least one of, preferably
both, fingers 312 include a protrusion, nub or detent 314
extending radially inward from an inner surface 312a of
finger(s) 312. In use, as best seen in FIGS. 24-26 and
as will be discussed in greater detail below, protrusion
(s) 314 is/are selectively engagable with one or more
recesses or dimples 193a formed in the outer surface of
insertion tip 193. Preferably, when locking member 300
is in the first position, fingers 312 and dimples 193a are
in axial alignment with nubs 254 extending radially out-
ward from insertion tip 193. Protrusions 314 and dimples
193a are optionally part of the locking mechanism and
create a snap-fit type friction engagement wherein pro-
trusion 314 and dimples 193a cooperate with one another
to prevent and/or otherwise inhibit locking member 300
from inadvertently or prematurely rotating from the first
position where tooth 310 engages and axially locks drive
assembly into position, to the second position in which
tooth 310 is disengaged from drive assembly 212.
[0043] In addition, insertion tip 193 includes a cutout
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or annular slot 193b (FIG. 9) formed at least partially
about the circumference of tip 193 to enable tooth 310
to pass therethrough and to lockingly engage with notch
270c of engagement section 270. Preferably, slot 193b
has sufficient length and depth to allow for tooth 310 to
extend below the inside surface of insertion tip 193 and
to move within slot 193b as locking member 300 is
moved, i.e., rotated, from its first position to its second
position to disengage tooth 310 from notch 270c of en-
gagement section 270.
[0044] As seen in FIG. 19, body portion 302 of locking
member 300 extends annularly about 270° and thereby
defines an opening 309 of about 90°. Opening 309 is
preferably disposed between fingers 312. Preferably,
one of fingers 312 is positioned at an angle of about 70°
relative to the center line of opening 309 (FIGS. 19, 20
and 22). Preferably, fingers 312 are diametrically op-
posed to each other. Proximal end 306 of body portion
302 includes a stress reliever 315 formed therein. Pref-
erably, stress reliever 315 is positioned at a location op-
posite opening 309. Stress reliever 315 enables body
portion 302 to open up or radially expand in order for lock
member 300 to be snapped onto or otherwise operatively
coupled to insertion tip 193. Distal end 304 of body portion
302 defines a clearance notch 317 extending from open-
ing 309 and substantially opposite tooth 310.
[0045] Locking member 300 further includes an aper-
ture and/or window 311 formed in body portion 302 there-
of. Aperture 311 is axially aligned with tooth 310 and fin-
ger 312. Aperture 311 is provided to facilitate the molding
and/or fabrication of locking member 300 to facilitate the
removal of locking member 300 from a corresponding
fabrication mold and/or tool. Locking member 300 further
includes a locating surface, here shoulder 319, formed
along the inner circumference of body portion 302 at a
position distal of proximal end 306.
[0046] Turning now to FIGS. 27-32, a method of use
and/or operation of locking member 300, and/or for con-
necting drive assembly 212 of DLU 16 to control rod 52
of elongate body 14 and for securing DLU 16 to the distal
end of elongate body 14, will now be discussed. Prior to
attachment, i.e., loading, of DLU 16 to elongate body 14
of stapling apparatus 10 (FIG. 27), locking member 300
is in the first position such that tooth 310 is in engagement
with notch 270c of engagement section 270 of drive as-
sembly 212 (FIGS. 23, 24 and 28). As discussed above,
engagement of tooth 310 with notch 270c retains drive
assembly 212 of DLU 16 in its proximal-most, locked,
ready-to-load, position. To secure, attach or load DLU
16 to elongate body 14 of stapling apparatus 10, as seen
in FIGS. 27 and 28, insertion tip 193 of DLU 16 is intro-
duced longitudinally into the distal end of elongate body
14, in the direction of arrow "A", such that nubs 254 are
received in channels 276d of elongate body 14 (see also
FIGS. 14 and 14a). Channels 276d are defined by pro-
jections 276c extending radially inward from elongate
body 14 near the distal end thereof (FIGS. 14 and 14a).
During the introduction of insertion tip 193 of DLU 16,

distal end 276 (FIG. 14) of control rod 52 enters porthole
274 (FIG. 12) provided at the proximal end of drive as-
sembly 212. When insertion tip 193 has been fully insert-
ed (FIGS. 29 and 30) into the distal end of elongate body
14, and more particularly, when nubs 254 have complete-
ly passed projections 276c, DLU 16 is rotated, in the di-
rection of arrow "B" (FIGS. 31 and 32), such that projec-
tions 276c of elongate body 14 abut against and engage
fingers 312 of locking member 300, preferably against a
side surface 312b of fingers 312.
[0047] Continued rotation of DLU 16, in the direction
of arrow "B", causes projections 276c of elongate body
14 to move fingers 312 and locking member 300 from
the first position to the second position to thereby disen-
gage tooth 310 from notch 270c of engagement section
270 of drive assembly 212, thereby freeing drive assem-
bly 212 to operate in surgical stapling apparatus 10.
Movement of locking member 300 from the first position
to the second position attaches, secures or loads DLU
16 to or onto elongate shaft 14. With control rod 52 con-
nected at its distal end to drive assembly 212, distal
movement of control rod 52 effects distal movement of
drive assembly 212 thereby moving cam rollers 286 into
engagement with a cam surface (not shown) disposed
within anvil assembly 20 to move/urge anvil assembly 20
toward cartridge assembly 18, to fire cartridge assembly
18, and to drive knife blade 280 (FIG. 11) through the
tissue.
[0048] As can be appreciated, if locking member 300
has been inadvertently moved to the second position,
prior to attempting to load DLU 16 to elongate body 14,
and drive assembly 212 has prematurely moved distally
from its proximal-most or ready-to-load position, locking
member 300 can not return to the first position due to
tooth 310 not being aligned with notch 270c and abutting
against a portion of engagement section 270. In such a
situation, if locking member 300 is prevented from return-
ing to the first position, upon attempting to load DLU 16
to elongate body 14, fingers 312 of locking member 300
will abut against and/or otherwise contact projection 276c
of elongate body 14 and thus prevent loading of DLU 16
to elongate body 14. Accordingly, the loading of a DLU
having a drive assembly, e.g., 212, which is not in its
ready-to-load position is prevented.

Claims

1. A surgical stapling apparatus (10) comprising:

a housing (14);
a handle (12) supported by the housing; and
a loading unit (16) supportable on a distal end
of the housing, the loading unit including:

a housing portion (200) including a distal
end and a proximal end;
a drive assembly (212) slidably supported
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within the housing portion of the loading
unit; and characterized in that:

the loading unit comprises a locking
member (300) rotatably supported
about the housing portion of the loading
unit, the locking member including a
projection (310) extending through the
housing portion,
the locking member being movable
from a first position wherein the locking
member engages the drive assembly
and maintains the drive assembly in a
ready-to-load position, to a second po-
sition wherein the locking member per-
mits movement of the drive assembly
relative to the housing portion.

2. The surgical stapling apparatus of claim 1, wherein
the drive assembly includes a notch (270c) and the
locking member includes:

a cuff-like body portion (302) that at least par-
tially surrounds the proximal end of the housing
portion; and
the projection is a tooth (310) extending radially
inward from the body portion, wherein the tooth
selectively engages the notch formed in the
drive assembly such that when the locking mem-
ber is in the first position the tooth engages the
notch of the drive assembly and maintains the
drive assembly in the ready-to-load position,
and when the locking member is in the second
position the tooth is disengaged from the notch
of the drive assembly.

3. The surgical stapling apparatus of claim 2, wherein
the proximal end of the housing portion includes an
annular slot (193b) formed therein for receiving the
tooth of the locking member therein.

4. The surgical stapling apparatus of claim 3, wherein
the locking member further includes at least one fin-
ger (312) extending axially from a proximal end
thereof, wherein when the locking member is in the
first position, the finger is axially aligned with a nub
(254) extending radially outward from the proximal
end of the housing portion and when the locking
member is in the second position the finger is out of
axial alignment with the nub of the proximal end of
the housing portion.

5. The surgical stapling apparatus of claim 4, wherein
the housing includes a radially inwardly extending
projection (276c) and the locking member is urged
from the first position to the second position by the
projection, the projection acting on a side surface of
the finger as the loading unit is twisted into engage-

ment in and with the housing.

6. The surgical stapling apparatus of claim 5, wherein
each finger of the locking member includes a detent
(314) projecting from an inner surface thereof for se-
lective engagement with a complementary recess
(193a) formed in an outer surface of the proximal
end of the housing portion.

7. The surgical stapling apparatus of claim 6, wherein
the finger of the locking member is axially aligned
with the tooth.

8. The surgical stapling apparatus of claim 7, wherein
the locking member includes a pair of opposed fin-
gers extending axially from a proximal end thereof,
wherein when the locking member is in the first po-
sition, one of the pair of fingers is axially aligned with
the nub extending radially outward from the proximal
end of the housing portion and when the locking
member is in the second position the finger is out of
axial alignment with the nub of the proximal end of
the housing portion.

9. The surgical stapling apparatus according to claim
8, wherein the surgical stapling apparatus is a lapar-
oscopic or endoscopic stapler.

10. The surgical stapling apparatus according to claim
9, further comprising an elongate body (14) extend-
ing from the housing.

11. The surgical stapling apparatus according to claim
10, wherein the proximal end of the housing portion
defines an insertion tip (193).

Patentansprüche

1. Chirurgische Heftvorrichtung (10), umfassend:

ein Gehäuse (14);
einen von dem Gehäuse getragenen Griff (12);
und
eine an einem distalen Ende des Gehäuses la-
gerbare Ladeeinheit (16), wobei die Ladeeinheit
umfasst:

einen Gehäuseabschnitt (200) mit einem di-
stalen Ende und einem proximalen Ende;
eine Antriebsanordnung (212), die gleitend
im Gehäuseabschnitt der Ladeeinheit gela-
gert ist, und dadurch gekennzeichnet,
dass:

die Ladeeinheit ein Verriegelungsele-
ment (300) umfasst, das drehbar um
den Gehäuseabschnitt der Ladeeinheit
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gelagert ist, wobei das Verriegelungs-
element einen Vorsprung (310) um-
fasst, der sich durch den Gehäuseab-
schnitt erstreckt,
wobei das Verriegelungselement von
einer ersten Position, in der das Verrie-
gelungselement mit der Antriebsanord-
nung einngreift und die Antriebsanord-
nung in einer ladebereiten Position hält,
in eine zweite Position, in der das Ver-
riegelungselement die Bewegung der
Antriebsanordnung relativ zum Gehäu-
seabschnitt erlaubt, beweglich ist.

2. Chirurgische Heftvorrichtung nach Anspruch 1, wo-
bei die Antriebsanordnung eine Kerbe (270c) um-
fasst und das Verriegelungselement folgendes um-
fasst:

einen manschettenähnlichen Körperabschnitt
(302), der mindestens teilweise das proximale
Ende des Gehäuseabschnitts umgibt; und
der Vorsprung ein Zahn (310) ist, der sich radial
vom Körperabschnitt nach innen erstreckt, wo-
bei der Zahn selektiv mit der in der Antriebsan-
ordnung gebildeten Kerbe eingreift, sodass
wenn das Verriegelungselement sich in der er-
sten Position befindet, der Zahn mit der Kerbe
der Antriebsanordnung eingreift und die An-
triebsanordnung in einer ladebereiten Position
hält, und wenn das Verriegelungselement sich
in der zweiten Position befindet, der Zahn aus
der Kerbe der Antriebsanordnung gelöst wird.

3. Chirurgische Heftvorrichtung nach Anspruch 2, wo-
bei das proximale Ende des Gehäuseabschnitts ei-
nen ringförmigen Schlitz (193b) umfasst, der darin
zur Aufnahme des Zahns des Verriegelungsele-
ments in ihm gebildet ist.

4. Chirurgische Heftvorrichtung nach Anspruch 3, wo-
bei das Verriegelungselement weiter mindestens ei-
nen Finger (312) umfasst, der sich axial von dessen
proximalem Ende erstreckt, wobei wenn das Verrie-
gelungselement sich in der ersten Position befindet,
der Finger axial mit einem Noppen (254) ausgerich-
tet ist, der sich vom proximalen Ende des Gehäuse-
abschnitts radial nach außen erstreckt, und wenn
das Verriegelungselement sich in der zweiten Posi-
tion befindet, der Finger nicht mit dem Noppen des
proximalen Endes des Gehäuseabschnitts axial
fluchtet.

5. Chirurgische Heftvorrichtung nach Anspruch 4, wo-
bei das Gehäuse einen sich radial nach innen er-
streckenden Vorsprung (276c) umfasst und das Ver-
riegelungselement von dem Vorsprung von der er-
sten Position in die zweite Position gedrängt wird,

wobei der Vorsprung auf eine Seitenfläche des Fin-
gers einwirkt, wenn die Ladeeinheit in Eingriff in und
mit dem Gehäuse gedreht wird.

6. Chirurgische Heftvorrichtung nach Anspruch 5, wo-
bei jeder Finger des Verriegelungselements eine
Raste (314) umfasst, die aus dessen Innenfläche
hervorsteht, um selektiv mit einer komplementären
Vertiefung (193a) einzugreifen, die in einer äußeren
Oberfläche des proximalen Endes des Gehäuseab-
schnitts gebildet ist.

7. Chirurgische Heftvorrichtung nach Anspruch 6, wo-
bei der Finger des Verriegelungselements axial mit
dem Zahn ausgerichtet ist.

8. Chirurgische Heftvorrichtung nach Anspruch 7, wo-
bei das Verriegelungselement ein Paar von gegen-
überliegenden Fingern umfasst, die sich axial von
dessen proximalem Ende erstrecken, wobei wenn
das Verriegelungselement sich in der ersten Position
befindet, einer des Paars von Fingern axial mit dem
Noppen ausgerichtet ist, der sich vom proximalen
Ende des Gehäuseabschnitts radial nach außen er-
streckt, und wenn das Verriegelungselement sich in
der zweiten Position befindet, der Finger nicht mit
dem Noppen des proximalen Endes des Gehäuse-
abschnitts fluchtet.

9. Chirurgische Heftvorrichtung nach Anspruch 8, wo-
bei die chirurgische Heftvorrichtung ein laparosko-
pischer oder endoskopischer Hefter ist.

10. Chirurgische Heftvorrichtung nach Anspruch 9, wei-
ter einen länglichen Körper (14) umfassend, der sich
aus dem Gehäuse erstreckt.

11. Chirurgische Heftvorrichtung nach Anspruch 10, wo-
bei das proximale Ende des Gehäuseabschnitts eine
Einsetzspitze (193) bildet.

Revendications

1. Appareil d’agrafage chirurgical (10) comprenant :

un boîtier (14) ;
une poignée (12) supportée par le boîtier ; et
une unité de chargement (16) apte à être sup-
portée sur une extrémité distale du boîtier, l’unité
de chargement incluant :

une portion de boîtier (200) ayant une ex-
trémité distale et une extrémité proximale ;
un ensemble d’entraînement (212) suppor-
té d’une manière coulissante dans la portion
de boîtier de l’unité de chargement ; et ca-
ractérisée en ce que:
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l’unité de chargement comprend un
élément de verrouillage (300) supporté
en rotation autour de la portion de boî-
tier de l’unité de chargement, l’élément
de verrouillage incluant une saillie
(310) s’étendant à travers la portion de
boîtier,
l’élément de verrouillage étant dépla-
çable d’une première position dans la-
quelle l’élément de verrouillage vient en
prise avec l’ensemble d’entraînement
et maintient l’ensemble d’entraînement
dans une position prête à charger, à
une deuxième position où l’élément de
verrouillage permet le mouvement de
l’ensemble d’entraînement relative-
ment à la portion de boîtier.

2. Appareil d’agrafage chirurgical selon la revendica-
tion 1, où l’ensemble d’entraînement comprend une
encoche (270c), et l’élément de verrouillage
comprend :

une portion de corps (302) semblable à une
manchette qui entoure au moins partiellement
l’extrémité proximale de la portion de boîtier ; et
la saillie est une dent (310) s’étendant radiale-
ment vers l’intérieur depuis la portion de corps,
où la dent vient sélectivement en prise avec l’en-
coche formée dans l’ensemble d’entraînement
de telle sorte que lorsque l’élément de verrouilla-
ge se trouve dans la première position, la dent
s’engage dans l’encoche de l’ensemble d’en-
traînement et maintient l’ensemble d’entraîne-
ment dans la position prête à charger, et lorsque
l’élément de verrouillage se trouve dans la se-
conde position, la dent est désengagée de l’en-
coche de l’ensemble d’entraînement.

3. Appareil d’agrafage chirurgical selon la revendica-
tion 2, où l’extrémité proximale de la portion de boîtier
comprend une fente annulaire (193b) formée dans
celle-ci pour recevoir la dent de l’élément de ver-
rouillage dans celle-ci.

4. Appareil d’agrafage chirurgical selon la revendica-
tion 3, où l’élément de verrouillage comprend en
outre au moins un doigt (312) s’étendant axialement
depuis son extrémité proximale, où lorsque l’élément
de verrouillage se trouve dans la première position,
le doigt est aligné axialement avec une grosseur
(254) s’étendant radialement vers l’extérieur depuis
l’extrémité proximale de la portion de boîtier, et lors-
que l’élément de verrouillage se trouve dans la se-
conde position, le doigt est sorti de l’alignement axial
avec la grosseur de l’extrémité proximale de la por-
tion de boîtier.

5. Appareil d’agrafage chirurgical selon la revendica-
tion 4, où le boîtier comprend une saillie s’étendant
radialement vers l’intérieur (276c), et l’élément de
verrouillage est sollicité de la première position à la
seconde position par la saillie, la saillie agissant sur
une surface latérale du doigt lorsque l’unité de char-
gement est tordue en prise dans et avec le boîtier.

6. Appareil d’agrafage chirurgical selon la revendica-
tion 5, où chaque doigt de l’élément de verrouillage
comprend un positionneur (314) faisant saillie d’une
surface interne de celui-ci pour une mise en prise
sélective avec un évidement complémentaire (193a)
ménagé dans une surface externe de l’extrémité
proximale de la portion de boîtier.

7. Appareil d’agrafage chirurgical selon la revendica-
tion 6, où le doigt de l’élément de verrouillage est
axialement aligné avec la dent.

8. Appareil d’agrafage chirurgical selon la revendica-
tion 7, où l’élément de verrouillage comprend deux
doigts opposés s’étendant axialement à partir de son
extrémité proximale, où lorsque l’élément de ver-
rouillage se trouve dans la première position, l’un de
la paire de doigts est aligné axialement avec la gros-
seur s’étendant radialement vers l’extérieur depuis
l’extrémité proximale de la portion de boîtier, et lors-
que l’élément de verrouillage se trouve dans la se-
conde position, le doigt est sorti de l’alignement axial
avec la grosseur de l’extrémité proximale de la por-
tion de boîtier.

9. Appareil d’agrafage chirurgical selon la revendica-
tion 8, où l’appareil d’agrafage chirurgical est une
agrafeuse laparoscopique ou endoscopique.

10. Appareil d’agrafage chirurgical selon la revendica-
tion 9, comprenant en outre un corps oblong (14)
s’étendant du boîtier.

11. Appareil d’agrafage chirurgical selon la revendica-
tion 10, où l’extrémité proximale de la portion de boî-
tier définit une pointe d’insertion (193).
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