wo 2011/093986 A1 I 10K 00 OO 00O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization i 1IN NI A0 AT VY0100 OO0 00O O OO
International Bureau S,/ 0
sUMPV 10) International Publicati
(43) International Publication Date \'{:/_?___/ (10) International Publication Number
4 August 2011 (04.08.2011) PCT WO 2011/093986 A1l
(51) International Patent Classification: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
A61B 17/08 (2006.01) A61D 1/00 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. .. KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(21) International Application Number: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
PCT/US2011/000008 NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(22) International Filing Date: SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
4 January 2011 (04.01.2011) TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every
L. ) kind of regional protection available): ARIPO (BW, GH,
(26) Publication Language: English GM., KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(30) Priority Data: ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
12/657,696 26 January 2010 (26.01.2010) Us TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
12/803,903 9 July 2010 (09.07.2010) Us EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(71) Applicant (for all designated States except US). ZA- SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
KEASE SURGICAL INC. [US/US]; 19 Samana Drive, GW, ML, MR, NE, SN, TD, TG).

Miami, FL 33133 (US).

(72) Inventors: TZAKIS, Andreas, G.; 19 Samana Drive, . , .
Miami, FL 33133 (US). MORELLI, James; 400 Rock- — asto applzcclmts en{z.tlement to apply for and be granted
wood Drive, Southington, CT 06489 (US). SADOWSKI, a patent (Rule 4.17(it))

Daniel; 38 West Lane, Kensington, CT 06037 (US). — as fto the applicant's entitlement to claim the priority of

the earlier application (Rule 4.17(iii))
(74) Agent: CAROTHERS, Floyd, B.; Carothers And
Carothers, 445 Fort Pitt Blvd., Suite 200, Pittsburgh, PA Published:

Declarations under Rule 4.17:

15219 (US). —  with international search report (Art. 21(3))

(81) Designated States (unless otherwise indicated, for every before the expiration of the time limit for amending the
kind of national protection available): AE, AG, AL, AM, claims and to be republished in the event of receipt of
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, amendments (Rule 48.2(h))

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(54) Title: STAPLING APPARATUS FOR PERFORMING ANASTOMOSIS ON HOLLOW ORGANS

(57) Abstract: A stapling apparatus for performing anastomosis on hollow organs consists of two combinable L-shaped tools, a
clip retaining tool and a staple retaining tool. Each tool is provided with an elongated handle and a C-shaped jaw. In combined
configuration the C-shaped jaw of the clip retaining tool is positioned below the C-shaped jaw of the staple retaining tool with the
respective staples in registration with respective underlying clips. The C-shaped jaws provide gaps which permit ingress and
egress of hollow organ ends. A staple firing mechanism is operated from the proximal top end of one of the handles of the appara-
tus whereby downward pressure is applied uniformly and simultaneously against the top of all staples to force them from their re-
taining sockets, through the hollow organ ends, and into stapling engagement with the respective underlying staple retaining clips.



WO 2011/093986 . PCT/US2011/000008
STAPLING APPARATUS FOR PERFORMING ANASTOMOSIS

ON HOLLOW ORGANS

FIELD OF THE INVENTION

[0001] The present invention pertains to the field of medicine and more particularly
to surgery. More specifically, the present invention generally relates to surgical suturing devices
and methods for applying anastomosis onto hollow organs, eg. the organs of the digestive tract
or blood vessels, for instance, for joining them together in end-to-end or end-to-side utilizing

fastener securing techniques.

BACKGROUND OF THE INVENTION

[0002] End-to-end anastomosis is a surgical procedure for connecting an end of one
hollow organ to an end of another hollow organ. End-to-end anastomosis is commonly
performed on vascular and/or visceral tissue. Microvascular anastomosis is generally performed
to make ends of blood vessels in the course of, for example, reattaching severed body parts
and/or transplanting organs. Microvascular anastomosis is generally performed by hand under
a microscope, and is tedious and painstaking work. As a result, it can take many hours to
complete just the microvascular anastomosis required to reconnect a severed body part or

transplant an organ.

[0003] In such surgical procedures, speed of performing the operation can become

extremely critical. For example, in transplant surgery, itis very important to reconnect the supply
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of blood to the transplanted organ as soon as possible in order to minimize damage to the organ.
Such blood vessels are now normally anastomosed end-to-end or end-to-side by suturing
_techniques. Such suture anastomosis procedures generally take the skilled surgeon anywhere
from ten to twenty minutes to complete for each anastomosis and for many organs a number of

such connections are required.

[0004] At the present, there are no known anastomosis stapling or fastener securing
devices or techniques for the vascular system which are truly failsafe and foolproof. It is thus
a principal object of the present invention to provide such a full proof surgical stapler for
automated hollow organ anastomosis which permits full and unobstructed access to the surgical
field and provides insured or guaranteed stapling of the hollow organ ends without misfire of any
one of the staples. The anastomosis stapler of the present invention accordingly provides ease
of use, accessibility to the surgical site, consistency and dependability in operation, all in less
time possible with prior art techniques. In addition, the stapler of the present invention is

reusable.

SUMMARY OF THE INVENTION

[0005] The stapling apparatus of the present invention for performing anastomosis on
hollow organs is comprised generally of two separate stapling tools which are combinable to
form the stapler of the present invention. The two combinable tools consist of an L-shaped clip

retainer tool and an L-shaped staple retainer tool.
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[0006] The L-shaped clip retainer tool includes an elongated clip retainer handle with
a clip retaining foot extending laterally from a bottom distal end of the handle. This clip
retaining foot is comprised of a C-shaped clip jaw that is positioned in a plane that is
substantially transverse to the direction of extension of the clip retainer handle. This C-shaped
jaw defines an organ exit gap and the jaw has a side face thereof which provides an upwardly
facing top face which faces upwardly in the same direction as the direction of extension of the

clip retainer handle.

[0007] A clip retainer is provided in this clip jaw and has a series of staple receiving
and retaining clips that are received in and arranged circumferentially along an upwardly facing
top face of the retainer, or in the same direction as the top face of the C-shaped clip jaw. The clip
retainer may be a unitary or integral part of the C-shaped clip jaw, or it may be a riné shaped

member which may be removed from the C-shaped clip jaw.

[0008] The second tool part of the stapler of the present invention is an L-shaped staple
retainer tool that includes an elongated staple retainer handle with a staple retaining foot
extending laterally from a bottom distal end of the staple retaining handle. This staple retaining
foot is also comprised of a C-shaped staple jaw which is positioned in a plane that is substantially
transverse to the staple retainer handle. This C-shaped staple jaw also provides an organ exit gap
and has a side face thereof providing a downwardly facing bottom face which faces downward
in the direction of general downward extension of the staple retaining handle. A staple retainer
is provided in this staple jaw and has a series of sockets arranged circumferentially along a
downwardly facing bottom face thereof for retaining a series of staples with penetrating tips of

the staples exposed from this bottom face. The two tools are combined and clamped together
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whereby the staples are positioned in stapling registration with respect to the staple retaining clips
received in the clip retainer and the organ exit gaps of both retainers are also aligned with the
bottom face of the staple retainer jaw aligned with and positioned in stapling registration over

the afore described top face of the clip retaining jaw.

[0009] A spaced series of pins extend from the C-shaped jaws for piercing and
retaining respective hollow organ ends by respective of the C-shaped jaws with the organ ends
respectively stretched over the top and bottom faces of the retainers for stapling. The two
stapling tools thus respectively retaining the hollow organ ends to be stapled are clamped |
together with the top and bottom faces of the C-shaped jaws positioned together in stapling
registration with the hollow organ ends respectively applied over the retainer top and bottom
faces. A staple firing mechanism thereafter is operated to engage the staples from a top face of
the staple retainer and simultaneously pushes the staples downwardly in their respective staple
sockets into staple engagement with respective of the staple retaining clips with the hollow organ

ends sandwiched therebetween.

[0010] The L-shaped configuration of the clip retainer tool and of the staple retainer
tool provides exceptional unobstructed access and visibility of the anastomosis surgical site, and
this same L-shaped configuration of the tool further permits ensured firing of all staples by the
ability to apply simultaneous downward engagement of the top ends of all the staple heads by a

firing mechanism.

[0011]  Another embodiment of the stapling apparatus of the present invention for
performing anastomosis on hollow organs is comprised of an adjacent aligned pair of stapling
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jaws for respectively retaining hollow organ ends together in aligned registration for stapling the
ends together to form an anastomosis. Each of these stapling jaws is comprised of opposing
hinged hemostat jaws which are operable for clamping respective hollow organ ends
therebetween prior to stapling. The hemostat jaws include a stapling mechanism for stapling the

retained hollow organ ends together.

[0012] The stapling apparatus of this embodiment of the present invention provides
a significant advantage over anastomosis surgical staplers of the prior art in that the stapling
mechanism serves not only to staple the hollow organ ends together, but in addition, includes
hemostat jaws which make it easier for the surgeon to attach or otherwise preliminarily secure
blood vessel or other hollow organ ends to be anastomized to the stapling mechanism, which not
only permits fast easy initial securement to the stapling mechanism, but in addition, stops vessel

blood flow during the procedure.

[0013]  The stapler hemostat jaws are provided with a spaced series of pins which
extend laterally outward from outer sides of the hemostat jaws for piercing and retaining the

respectively clamped hollow organ ends stretched over the stapling mechanism.

[0014] The stapling apparatus of the present invention is preferably provided wherein
the pair of stapling jaws are separable from each other for guided manipulation into and out of
stapling registration. This permits easy attachment of the respective hollow organ ends to be
stapled together to the respective separated stapling jaws before they are secured together in

stapling registration.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015] Other objects and advantages appear hereinafter in the following description
and claims. The accompany drawings show, for the purpose of exemplification, without limiting
the scope of the invention or appended claims, certain practical embodiments of the present

invention wherein:

[0016] FIG. 1 is a perspective view of the L-shaped clip retainer tool portion of the

stapler of the present invention prior to securement thereto of a hollow organ end;

[0017] FIG. 1A is an enlarged view showing detail A of FIG. 1;

[0018] FIG. 2 is a perspective view of the clamping rod removed from the handle of

the L- shaped clip retainer tool of FIG. 1;

[0019] FIG. 3 is a perspective view of the L-shaped staple retainer tool portion of the

stapler of the present invention without the inclusion of a hollow organ end applied thereto;

[0020] FIG. 3B is an enlarged view of detail B of the apparatus shown in FIG. 3;

[0021] FIG. 4 is a side view of the L-shaped staple retainer tool shown in FIG. 4;

[0022] FIG. 4C is an enlarged view of detail C of the tool shown in FIG. 4;
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[0023] FIG. 5 is a perspective view of the L-shaped clip retainer tool of FIG. 1 with
a first hollow organ end to be anastomosed applied thereover prior to combining of the two L-

shaped retainer tools for stapling;

[0024] FIG. 5D is an enlarged view of the detail D of the L-shaped clip retainer tool

shown in FIG. §;

[0025] FIG. 6 is a perspective view of the L-shaped stapler retainer tool portion of the
stapler of the present invention with a second hollow organ end to be anastomosed applied

thereover;

[0026] FIG. 6E is an enlarged view of detail E of the staple retainer tool shown in FIG.

[0027] FIG. 7 is a bottom view of the anastomosis stapler of the present invention
showing the two L-shaped clip and staple retainer tools combined and clamped together with

opposed hollow organ ends applied thereto and coaptating in preparation for stapling;

[0028] FIG. 8 is a view in mid cross section of the stapler shown in FIG. 7 as seen

along section line F-F with the hollow organ ends to be stapled unsectioned;

[0029] FIG. 9 is a view in side elevation of the stapler shown in FIG. 7 just prior to

stapling of the hollow organ ends;
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[0030] FIG. 10 is an enlarged sectional view of the stapler shown in FIG. 9 as seen

along section line G-G;

[0031] FIG. 11 is an enlarged view of detail H of FIG. 10;

[0032] FIG. 12 is a view in side elevation of the anastomosis stapler shown in FIG. 7

subsequent to actuation thereof showing the hollow organ ends stapled together;

[0033] FIG. 13 is an enlarged sectional view of the stapler shown in FIG. 12 as being

along section line I-];

[0034] FIG. 14 is an enlarged view of detail J of FIG. 13;

[0035] FIG. 15 is a perspective view of the L-shaped clip retainer tool after stapling

of the hollow organ ends together and with the L-shaped staple retainer tool removed,

[0036] FIG. 16 is an enlarged perspective view of the anastomosis organ ends removed

from the L-shaped retainer tool of FIG. 15;

[0037] FIG. 17 is a perspective view of the anastomosis hollow organ ends shown in

FIG. 16 from the reverse side;
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[0038] FIG. 18 is a perspective view of the clip retaining foot of the L-shaped clip
retainer tool shown in FIG. 1 illustrating another embodiment of the anastomosis stapler of the

present invention;

[0039] FIG. 19 is a perspective view of yet a further embodiment of the clip retaining

foot portion of the C-shaped clip jaw for the L-shaped clip retainer tool shown in FIG. 1;

[0040] FIGS. 20,21, 22 and 23 are perspective views illustrating another embodiment
of the stapling apparatus of the present invention incorporating pivotal jaws for loading and

unloading of hollow organ tissue ends and a modification of the staple actuation mechanism; and

[0041] FIGS.24,24A,25,25A,26 and 27 are perspective views illustrating yet another
embodiment of the stapling apparatus of the present invention incorporating hemostat pivotal

jaws for retaining and clamping respective hollow organ ends prior to stapling.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0042] Referring to FIGS. 1 through 17, the anastomosis stapling apparatus 10 of the
present invention is shown in its complete combined form in FIGS. 7 through 14. The stapling
apparatus 10 is comprised of two separate combinable tools in the form of L-shaped clip retainer
tool 11 and L-shaped staple retainer tool 12. Describing first the L-shaped clip retainer tool 11
shown in FIGS. 1 and 1A, the clip retainer tool 11 includes an elongated clip retainer handle 13
with a clip retaining foot 14 extending laterally from bottom distal end 15 of handle 13. Clip

retaining foot 14 is comprised of a C-shaped clip jaw 16 which is positioned in a plane that is
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substantially transverse to the clip retainer handle 13 as illustrated in FIG. 1. C-shaped clip jaw
16 defines an organ exit gap 17 for removal of stapled hollow organ ends after stapling as will

be explained in greater detail hereinafter.

[0043] Side face 18 of C-shaped clip jaw 16 provides an upwardly facing top face 22.
Clip retainer 20 is provided in clip jaw 16 and has a series of staple receiving and retaining clips
21 received and arranged circumferentially along upwardly facing top face 22 of retainer 20. In
this embodiment, clip retainer 20 is an integral part of C-shaped clip jaw 16. However, as will
be explained in conjunction with another possible embodiment of the present invention, the clip
retainer 20 may be a separate piece which is removably and slidably received in C-shaped jaw

16.

[0044] The second tool part of stapling apparatus 10 of the present invention is the L-
shaped staple retainer tool 12 illustrated in FIGS. 3 and 3B. L-shaped staple retainer tool 12
includes an elongated staple retainer handle 23 with a staple retaining foot 24 extending laterally
from bottom distal end 25 of staple retaining handle 23. Staple retaining foot 24 is comprised
of a C-shaped staple jaw 26 which is positioned in a plane substantially transverse to staple
retaining handle 23 as illustrated. C-shaped staple jaw 26 defines an organ exit gap 27 and side
face 28 thereof provides a downwardly facing bottom face. Staple retainer 29 is provided in
staple jaw 26 and has a series of staple sockets 30 arranged circumferentially along the
downwardly facing bottom face 28 for retaining a series of staples 31 with their penetrating tips
32 (see FIG. 11) exposed from bottom face 28. As may be viewed more clearly in FIG. 11, the
staples 31 are comprised of nails constructed of surgical stainless steel which are each received

in seating bushings 33 made of a suitable plastic material, such as TEFLON®.
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[0045] The staple retaining clips 21 of the L-shaped tool 11 as shown in FIGS. 1 and
1A, are metal push nuts made of suitable surgical metal, such as surgical stainless steel. As with
conventional push nuts, the clips 21 each have an opening therein to receive the corresponding
tips 32 of staples 31, and the clips are provided with opposing metal teeth 37 which engage and

grip the nails of staples 31 to prevent removal after penetration.

[0046] Referring to FIGS. 1 and 1A, and FIGS. 3 and 3A, a spaced series of pins 34
extend laterally outward from outer sides of the C-shaped jaws 16 and 26. These pins 34 are
provided for piercing and retaining respective hollow organ ends 35 and 36 as illustrated in FIGS.
5 and 5B, and 6 and 6E. These hollow organs ends 35 and 36 are illustrated as being secured to
L-shaped clip retainer tool 11 and L-shaped staple retainer tool 12 respectively prior to

combining of the tools and prior to stapling the hollow organ ends together.

[0047] FIGS. 7 through 11 illustrate the L-shaped clip retaining tool 11 and the L-
shaped staple retainer tool 12 in combined form in preparation for stapling the respective hollow
organ ends 35 and 36 together. FIGS. 12, 13 and 14 illustrate the combined L-shaped clip
retainer tool 11 and L-shaped staple retainer tool 12 subsequent to firing or actuation of the

stapling apparatus 10, thereby illustrating the hollow organs 35 and 36 in a stapled condition.

[0048] A clamp 40 for clamping the two tools 11 and 12 together (see FIGS. 1, 2 and
8) is provided in the form of a clamp rod 41 which has a clamp knob 42 secured to its upper end
which is threadably received in the top end 43 of handle 13. Threaded stem 44 of knob 42 is

threadably received in female threaded socket 45 of top end 43.
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[0049] Handle 13 of L-shaped clip retainer tool 11 is provided with a forked or
bifurcated bottom end 46 which has opposed sets of guide pins 47 protruding inwardly on the

insides of the bifurcated portion 46.

[0050]) These guide pins 47 are respectively received in side guide slots 48 of the
bifurcated base 49 of L-shaped staple retainer tool 12. In this manner the bifurcated base portion
49 of L-shaped staple retainer tool 12 may be inserted between the bifurcations of bottom end
46 of L-shaped clip retainer tool 11 by sliding guide slots 38 downwardly over guide pins 47 so
that the L-shaped clip retainer tool 11 and L-shaped staple retainer tool 12 are coupled together
whereby the staples 31 are positioned in stapling registration with and over respective of the
staple retaining clips 21 of clip retainer 20, and the respective organ exit gaps 17 and 27, of the
respective tools are aligned. The bottom face 28 of staple retaining jaw 26 is thus aligned with
.and positioned in stapling registration over top face 22 of clip retaining jaw 16. In order to retain
the two tools 11 and 12 in this coupled fashion as illustrated in FIGS. 7 through 14, the bottom
end 48 of clamp rod 41 is engaged against the top surface 49 of jaw stem 58 by turning clamp
knob 42 clockwise in threadable engagement down into threaded socket 45 at the top end 43 of

handle 13.

[0051] Once the two L-shaped tools 11 and 12 are thus combined with the respective
hollow organ ends 35 and 36 secured thereto as illustrated in FIGS. 7 through 11, the staple
apparatus 10 may be fired or actuated by simultaneously driving the staples 31 downwardly by
the downward driving force of driving piston 54 which is provided with multiple staple driving
pins 51 that are received respectively in staple sockets 52. The drive pins 51 of driving piston

54 thus engage the exposed heads or top ends 53 of staples 31 to thereby simultaneously drive
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all staples 31 downwardly through organ tissue of coaptated hollow organ ends 35 and 36. This
stapling actuation is caused by forcing staple push rod 60 downwardly against the top surface 58
of piston stem 50 which is rigidly secured with staple driving piston 54. A driver in the form of
driver knob 63 is threadably secured to the upper end 65 of drive rod 60 and is threadably
received at 64 in the upper end 65 of staple retainer handle 12. When staple firing knob 63 is
turned clockwise, firing rod 60 is forced downwardly against the top surface 49 of stem 50 to
simultaneously force all staples 31 downwardly with staple piston 54 for simultaneous
penetration into and with underlying corresponding staple retaining clips 21 in underlying clip

retainer 20.

STAPLING PROCEDURE

[0052] With reference to the drawings, the procedure for stapling hollow organ ends

35 and 36 together will be described.

[0053] First, with reference to FIGS. 1 and 1A, the retaining clips 21 are respectively
loaded into their respective pockets on clip retainer 20. Then referring next to FIGS. 4 and 4C,
the firing drive rod 60 is adjusted by manipulation of knob 63 and direct manipulation also of
stem 50 (FIG. 8) so that the stapler piston 54, together with stem 50, is positioned in the load
position as indicted by the indicator 70. When the indicator 70 indicates that the stapling piston
54 is in the load position, the staples 31 are inserted into their respective sockets 30, together

with their surrounding bushings 33, as best illustrated in FIGS. 10 and 11.
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[0054] Then hollow organ end 35 is connected to the staple clip retainer foot 16 by
placing it through the C slot in the C-shaped jaw 16 and attached to the holding pins 34 as
illustrated in FIGS. 5 and 5D. Then the other hollow organ end 36 is connected to the foot 24
of the staple retaining tool 12 by placing it through the center opening of the C-shaped foot 24

and attaching it to the holding pins as illustrated in FIGS. 6 and 6E.

[0055] Thereafter, staple retaining tool 12 with its attached hollow organ end 36 is
slidably guided into combination with clip retaining tool 11, together with its applied organ end
35, as previously described and disclosed and clamp rod 41 is then inserted into the top of handle
13 to engage the top surface 49 of stem 50 for staple driving piston 54, and knob 42 is rotated
clockwise in its threaded socket 45 to securely clamp stapling foot 24 in stapling registration with

clip retaining foot 16.

[0056] Accordingly, the two tools 11 and 12 are clamped together with the organ ends
35 and 36 respectively applied and with the two tools in stapling registration whereby firing

actuation of the stapling apparatus 10 is ready.

[0057] Next, the stapling actuation or firing knob 63 is rotated clockwise to push drive
rod 60 downward against stem 50 of stapling piston 54 until indicator 70 indicates that piston 54
has been forced downward to a sufficient extent to staple the two organ ends 35 and 36 together
as illustrated in FIGS. 12, 13 and 14. When this occurs the stapler piston 54 has driven the

staples 31 through the hollow organ ends 35 and 36 as indicated in FIGS. 12 through 14.

-14-



WO 2011/093986 PCT/US2011/000008
[0058] After complete stapling, the clamp rod 41 is removed to disengage clamping
engagement between the tools 11 and 12. Then the hollow organ end 36 is cut to free it from the
holding pins 34. Thereafter the stapling knob 63 is turned further clockwise to completely eject

the bushings 33 from their respective staple sockets 52.

[0059] L-shaped staple retainer tool 12 is then removed from tool 11 and also from
organ end 36 through gap 27 of the tool, and in the same manner organ end 35 is cut from pins
34 and the jaw of tool 11 is removed from organ end 35 through the gap 17 thereof leaving the
anastomosed hollow organ ends as seen in FIGS. 16 and 17. Additional hand sutures may be

necessary at the opposite ends 80 of the connected hollow organ ends 35 and 36.

[0060] Prior to any given operation, a more than adequate number of stapling appartus

10 will be preloaded, sterilized and ready for use.

[0061] Two important advantages of the stapling apparatus 10 of the present invention
is the fact that the L-shaped configuration of the tool provides excellent unobstructed access to
the surgical site where the anastomosis is to be performed. In addition, the L-shaped
configuration of the stapling apparatus 10 permits reliable failsafe actuation of all staples and
failsafe actuation of the stapler mechanism because the L-shaped configuration permits the staple
driving mechanism to be actuated from the handles of the tool whereby uniform stapling pressure
may be applied downwardly and simultaneously on all staple heads more than adequate with
applied stapling pressures. This is unlike stapling apparatus of the prior art which cannot apply
stapling pressure initiated in line with the staples. In prior art stapling devices the stapling

pressures are generally initially applied by a slide type stapling mechanism that progressively
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slides over the staple heads and a ramped surface thereof progressively applies stapling pressure
to the staple heads (see Tzakis US Patent No. 5,188,638), or by arcuately applied pressures in a
clamp type mechanism wherein the clamp jaws are positioned in planes that are axially aligned
with the axis of the tool actuator handle (see US Patent No. 4,917,090), instead of being

positioned in planes that are transverse to the handle axis.

ALTERNATIVE EMBODIMENTS

[0062] The embodiment described above is a preferred example of the stapling
instrument of the present invention, and there are other possible alternative embodiments which

are encompassed by the present invention and the following claims.

[0063] For example, the configuration of the C-shaped clip jaw 16 and the C-shaped
staple jaw 24 need not be of a flat configuration as illustrated in the previous figures. The jaws
16 and 24 may take on an oval configuration or even a round configuration as illustrated in FIG.
18 wherein the C-shaped clip jaw 16 is shown to be circular and to contain a circular shaped clip

retainer 20. Like elements are designated with the same reference numerals.

[0064] In addition, as illustrated in FIG. 19, the C-shaped clip and staple jaws 16 and
26 may also be pivotal as illustrated whereby the jaws may be opened and closed to provide

better ingress and egress of the hollow organ ends prior to stapling and subsequent to stapling.

[0065] Also, in the principal embodiment described, each of the staple retaining clips
21 and each of the corresponding staples 31 are independent. In other words, the staple retaining
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clips 21 are not connected to each other, and the staples 31 are not connected to each other.
Accordingly, after the anastomosis process has been completed, the respectively secured staples
31 and clips 21 may be rearranged to the natural annular configuration of the hollow organ ends
which are secured together. However, because of the C-shaped configuration of the clip retainer
20 and the staple retainer 30, this generally necessitates the use of additional hand sutures at the

opposite ends of the anastomosis as indicated at 80 in FIGS. 16 an 17.

[0066] In order to avoid the necessity of these additional sutures 80, the staple retainer
20 may be provided in the form of a continuous annular ring whereby each of the staple retaining
clips 21 is an integral part of the clip retainer ring 20 such that all the staple retainer clips 21 are
interconnected as part and parcel of the clip retainer ring 20. Similarly, the staple retainer ring
29 may also consist of a continuous annular ring receiving the staples 31 therein in respective
sockets whereby the staple retainer ring 29 is permanently stapled to the staple clip retaining ring

20 with the stapled hollow organ ends 35 and 36 sandwiched therebetween.

[0067] In this latter described embodiment, the staple retaining ring 29 and the clip
retaining ring 20 remain as permanent part of the anastomosis of hollow organ ends 35 and 36
in the same manner the fastening means Sa and 5b of US Patent No. 4,917,090 remain part of the
anastomosis connection. Also, with this latter described embodiment, the respective annular clip
retaining ring and staple retaining rings 20 and 29 of the present invention are slidably removable
through the end gaps 17 and 27 of the respective jaws 16 and 26 in the same manner that clamp
fastening means Sa and 5b are removable from the their respective C-shaped jaws 2 and 3, best
illustrated in that patent in FIGS. 1, 2 and 5. Accordingly, the retainer rings 20 and 29 of the

present invention may take on the same configuration and function as the fasting means 5a and
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5Sb, and the jaws 16 and 26 of the stapling apparatus 10 of the present invention may take on the
configuration of the jaw like elements 2 and 3 in US Patent No. 4,917,090. Accordingly, the
content and description of US Patent No. 4,917,090 is incorporated herein by reference in their

entirety to illustrate this possible alternative embodiment.

[0068] The staples 31 may also take on a different configuration than the staple nails
disclosed. For instance, the staples 31 may take on a U-shaped configuration as conventional
staples. Also, the staple retainer clips 21 may take on a different configuration than the push nut
type illustrated. For example, the retaining clips may be simply small solid plastic blocks which
are not perforated and which retain the tips of staples therein by penetration of the staple tips.
To provide more secure attachment in this configuration, the staple tips may be ribbed so that
once they penetrate the solid staple retaining blocks they are not easily removed and thereby

remain secured.

[0069] Referring next to the embodiment illustrated in FIGS. 20, 21,22 and 23, another
embodiment of the stapling apparatus 10 of the present invention is illustrated. In this
embodiment, the clip jaw 16 and the staple jaw 26 are pivotal from a normally closed position
for stapling to an open loading position for providing easy and unobstructed loading and
unloading of the hollow organ tissue ends. In addition, an alternative mechanism for clamping
the two tool bodies 11 and 12 together and for actuating the stapling mechanism is illustrated.

Like elements are designated with the same reference numeral.

[0070] In this embodiment, the right hand jaw arm 80 of the clip retainer jaw 16 and

the right hand jaw arm 81 of the staple jaw 26 are pivotal outward at their respective bases as
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indicated respectively in FIGS. 20 and 21. This permits unobstructed initial ingress and final

egress of hollow organ tissue ends 35 and 36 for loading and unloading before and after stapling.

[0071]  Slide lock 83 is slidable along handle 13 to an open position as indicated in
FIG. 20 to prevent jaw arm 80 to pivot outward, and then slide lock 83 is slidable down the
handle 13 to a closed position as indicated in FIGS. 22 and 23 to engage and maintain the clip
jaw 16 in its normally closed position. Similarly, arm 81 of staple jaw 26 may be maintain;ed in
a closed position by the slide lock 84 provided by the side arm of clip retainer tool 11 when
staple retainer tool 12 is slidably inserted downwardly into clip retaining tool 11 from the initial
point of insertion as illustrated in FIG. 22 to the final position of insertion illustrated in FIG. 23.
Accordingly, the slide lock 84 prevents jaw arm 81 from reopening. In order to maintain staple
retainer 12 in registered stapling alignment with clip retaining tool 11, the bottom end of staple
retainer tool 12 is provided with a downwardly protruding stud 85 received in guide retaining

aperture 86 in the bottom end of clip retaining tool 11.

[0072] In this embodiment, the clamp 40 designated in the previous embodiments
operates in an entirely different manner in this embodiment and the clamp is therefore designated
as clamp 40' in this embodiment. In this embodiment, the retainer handles 13 and 23 have spaced
upper handle ends 13' and 23' respectively which adjacently extend together, with the staple
handle end 23' positioned above the clip retainer handle end 13, in a transverse direction
respectively from upper proximal ends 43 and 65 of handles 13 and 23. This arrangement
accordingly provides handle ends 13' and 23' for grasping and clamping together whereby the

tools are clamped together by one’s hand in stapling registration to provide the clamp 40'.
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[0073] Also, in this embodiment, stapling by the apparatus 10 is actuated by further
squeezing the handle ends 13' and 23' together, instead of using the threaded knob mechanism

of the previous embodiment.

~ [0074]  In this embodiment, the staple firing rod 60 is provided by the staple retainer
handle 23 itself. Thus when handle ends 13' and 23' are squeezed together by hand manipulation,
this causes staple retainer handle 23 to move downwardly relative to handle 13 of the clip retainer
tool 11, and of bottom end of handle 23 in turn pushes downwardly on staple driving piston 54
thereby causing stapling of the hollow organ ends 35 and 36 together as previously described.
When the stapling operation is completed, staple retainer release 87 is grasped by the hands of
the operator and pulled upwardly relative to staple retainer handle 23 to fully release the staple
heads from staple retainer 32 in order to fully release stapler tool 12 for removal from clip

retaining tool 11 without disturbing the stapled ends 35 and 36 of the hollow organ ends.

[0075] Referring next to FIGS. 24 through 27, the embodiment illustrated is identical
in construction and operation as the stapler apparatus illustrated in FIGS. 20 through 23, with the
exception that the hinged jaws 16 and 26 provide hemostat jaws 16' and 26' which close to clamp
the respective organ ends 35 and 36 in the same manner that a conventional hemostat clamps.
Accordingly, the elements of FIGS. 24 through 27 are identically numbered, with the exception

that spaced pivotal jaws 16 and 26 are respectively renumbered as hemostat jaws 16' and 26'.

[0076] Hemostat jaws 16' and 26' permit the surgeon to attach the respective hollow
organs ends 35 and 36 to the respective tools 11 and 12 prior to assembly of the tools for stapler

registration. In addition, in a situation where the hollow organs to be stapled are vascular, the
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hemostatic attachment of the blood vessels to the respective tools 11 and 12 stops the flow of

blood during the stapling procedure.
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We Claim:

1. A stapling apparatus for performing anastomosis on hollow organs, comprising:

an L-shaped clip retainer tool including an elongated clip retainer handle with a
clip retaining foot extending laterally from a bottom distal end of said handle;

said clip retaining foot comprised of a C-shaped clip jaw in a plane substantially
transverse to said clip retainer handle and defining an organ exit gap and with a side face thereof
providing an upwardly facing top face, a clip retainer provided in said clip jaw and having a
series of staple receiving and retaining clips received in and arranged circumferentially along an
upwardly facing top face of said retainer;

an L-shaped staple retainer tool including an elongated staple retainer handle with
a staple retaining foot extending laterally from a bottom distal end of said staple retaining
handle;

said staple retaining foot comprised of a C-shaped staple jaw in a plane
substantially transverse to said staple retainer handle and defining an organ exit gap and with a
side face thereof providing a downwardly facing bottom face, a staple retainer provided in said
staple jaw and having a series of staple sockets arranged circumferentially along a downwardly
facing bottom face thereof for retaining a series of staples with penetrating tips of said staples
exposed from said bottom face, said staples positioned in stapling registration with respective
of said staple clips in said clip retainer and said organ exit gaps aligned when said bottom face
of said staple retaining jaw is aligned with and positioned in stapling registration over said top

face of said clip retaining jaw;
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a spaced series of pins extending from said C-shaped jaws for piercing and
retaining respective hollow organ ends by respective of said C-shaped jaws with the organ ends
respectively stretched over said top and bottom faces of said retainers for stapling;

a clamp for clamping said tools together with said top and bottom faces of said
C-shaped jaws together in stapling registration with the hollow organ ends respectively applied
over said retainer top and bottom faces;

a staple firing mechanism for engaging said staples from a top face of said staple
retainer and pushing said staples downwardly in said staple sockets into stapled engagement with

respective of said clips.

2. The stapling apparatus of claim 1, said staple firing mechanism including a staple
driving piston on said top face of said staple jaw and engaging exposed top ends of said staples
retained in said staple retainer for simultaneously driving said staples downward through organ
tissue into respective of said clips, and a push rod received for axial movement in said staple
retainer handle, a bottom end of said push rod engaging a top face of said driving piston for
driving said staples downward with said driving piston, and a driver on said staple retainer handle

for driving said push rod axially downward to staple the hollow organ ends together.

3. The stapling apparatus of claim 2, said clamp including a guide for guiding said
tools together for thereby positioning said jaws into stapling registration, and a clamp drive on
said clip retainer handle for engaging and clamping said staple retainer tool to said clip retainer

tool with said jaws in stapling registration.
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4. The stapling apparatus of claim 3, said pins extending laterally outward from

outer sides of said C-shaped jaws.

5. The stapling apparatus of claim 3, said driver including a threaded staple push
plug threadably received in a top proximal end of said staple retainer handle and engaging a top

end of said push rod for driving said push rod axially downward.

6. The stapling apparatus of claim 3, said clamp drive including a threaded clamp
push plug threadably received in a top proximal end of said clip retainer handle and engaging a
top end of a clamp push rod which has a bottom end thereof engaging said staple retaining tool

for clamping.

7. The stapling apparatus of claim 3, said clamp drive including said retainer
handles having spaced upper handle ends which adjacently extend together, with the staple
handle end positoned above the clip retainer handle end, in a transverse direction respectively
from upper proximal ends of said handles, thereby providing handle ends for hand grasping and

clamping together whereby said tools may be clamped together in stapling registration.

8. The stapling apparatus of claim 7, said stapling push rod consisting of said staple
retainer handle, whereby said staple firing mechanism is actuated when said handle ends are
squeezed together.

9. The stapling apparatus of claim 3, said clip jaw and said staple jaw being
respectively pivotal from a normally closed position for stapling to an open loading position for

providing unobstructed initial ingress and final egress of hollow organ tissue.

24-



WO 2011/093986 PCT/US2011/000008
10. The stapling apparatus of claim 9, slide lock means on said tools for respectively

engaging and maintaining said jaws closed.

11. The stapling apparatus of claim 3, wherein said staples are independent of each
other.

12. The stapling apparatus of claim 3, wherein said clips are independent of each
other.

13. The stapling apparatus of claim 3, wherein said staple retainer is an integral part

of said staple jaw.

14. The stapling apparatus of claim 13, wherein said clip retainer is an integral part

of said clip jaw.

15. The stapling apparatus of claim 3, said staples comprised of surgical nails.

16. The stapling apparatus of claim 1, said C-shaped clip jaw comprised of a hinged

hemostat clip jaw for clamping and retaining said first hollow organ end, and said C-shaped

staple jaw comprised of a hinged hemostat staple jaw for clamping and retaining said second

hollow organ end.
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17. A stapling apparatus for performing anastomosis on hollow organs, comprising:
‘an adjacent aligned pair of stapling jaws for respectively retaining hollow organ
ends together in aligned registration for stapling said ends together to form an anastomosis;
said stapling jaws including a stapling mechanism for stapling said retained
hollow organ ends together;
each pair of said stapling jaws including opposing hinged hemostat jaws operable

for clamping respective hollow organ ends therebetween prior to stapling.

18. The stapling apparatus of claim 17, said stapling jaws having a spaced series of
pins extending from said stapling jaws for piercing and retaining said respective clamped hollow

organ ends stretched over said stapling mechanism.

19. The stapling apparatus of claim 18, said pins extending laterally outward from

outer sides of said stapling jaws.

20. The stapling apparatus of claim 18, wherein said pair of stapling jaws are

separable from each other for guided manipulation into and out of stapling registration.

21. A stapling apparatus for performing anastomosis on hollow organs, comprising:
an adjacent aligned pair of stapling jaws for respectively retaining hollow organ

ends together in aligned registration for stapling said ends together to fom an anastomosis;
each of said stapling jaws comprised of opposing hinged hemostat jav?s operable

for clamping respective hollow organ ends therebetween prior to stapling;
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said hemostat jaws including a stapling mechanism for stapling said retained

hollow organ ends together.

22. The stapling apparatus of claim 21, said hemostat jaws having a spaced series

of pins extending from said hemostat jaws for piercing and retaining said respectively clamped

hollow organ ends stretched over said stapling mechanism.

23. The stapling apparatus of claim 22, said pins extending laterally outward from

outer sides of said hemostat jaws.

24. The stapling apparatus of claim 22, wherein said pair of stapling jaws are

separable from each other for guided manipulation into and out of stapling registration.
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