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7) ABSTRACT

Surgical instrumentation and methods for performing a
bypass procedure in a digestive system incorporate laparo-
scopic techniques to minimize surgical trauma to the patient.
The instrumentation includes an outer guide member dimen-
sioned for insertion and passage through an esophagus of a
patient and defining an opening therein extending at least
along a portion of the length of the outer guide member, an
elongate anvil delivery member at least partially disposed
within the opening of the outer guide member and being
adapted for longitudinal movement within the outer guide
member between an initial position and an actuated position
and an anvil operatively engageable with the delivery mem-
ber. The anvil includes an anvil rod defining a longitudinal
axis and an anvil head connected to the anvil rod. The anvil
head is at least partially disposed within the opening of the
outer guide member when in the initial position of the
delivery member and is fully exposed from the distal end of
the outer guide member upon movement of the delivery
member to the actuated position.

45 Claims, 39 Drawing Sheets
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APPARATUS AND METHOD FOR
PERFORMING A BYPASS PROCEDURE IN A
DIGESTIVE SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation PCT/US01/07105, with an international filing date of
Mar. 5, 2001, now abandoned, which claims the benefit of
U.S. Provisional Application No. 60/187,121, filed Mar. 6,
2000.

BACKGROUND

1. Field of the Disclosure

The present disclosure relates generally to an apparatus
and method for treating obesity, and, in particular, to an
apparatus and method for performing a laparoscopic bypass
procedure in a digestive system.

2. Description of the Related Art

Morbid obesity affects from about 3% to 5% of the
population. The severely obese are at significantly greater
risk of premature death, heart disease, stroke, diabetes
mellitus, cancer, pulmonary diseases, orthopaedic compli-
cations and accidents. The obese are also subject to dis-
crimination in society, the workplace, etc.

Several methods for treatment of morbid obesity include
diets, pills, and other weight-reducing plans. Mechanical
devices for insertion into the stomach, e.g., gastric balloons,
to at least partially occupy the stomach have also been
utilized. These approaches, however, are generally effective
for a limited period of time. In addition, over 95% of those
participating in such approaches regain their original weight,
and, in many instances, gain additional weight.

Methods for treating obesity proven effective over the
long term include surgery to restrict the amount of food
consumed at one sitting and to change the digestive process
such that less of the food consumed will be absorbed into the
body. These procedures are collectively known as Bariatric
Surgery and include Gastroplasty, Gastric Banding and
Gastric Bypass.

Gastroplasty incorporates separating the stomach into two
pouch areas, e.g., an upper pouch and a lower pouch,
through stapling. A small opening or stoma is then formed
through the row of staples. Thus, the consumed food collects
within the upper pouch and passes through the stoma and
into the lower pouch at a reduced rate thereby giving a
sensation of fullness to the individual to limit the amount of
food intake. Disadvantages of this procedure include expan-
sion of the upper pouch and the stoma which thereby
minimizes long term effectiveness of this procedure.

In Vertical Banded Gastroplasty (VBG), an upper gastric
pouch is formed within the stomach by applying a vertical
row of staples. A band (e.g., a Marley mesh) is applied about
the stomach adjacent the staple line to prevent dilation of the
outlet port extending from the upper pouch into the remain-
ing portion of the stomach. The Vertical Banded Gastro-
plasty (VBG) method, however, is subject to certain disad-
vantages including problematic post-operative healing, high
rate of complications such as wound infection, pulmonary
emboli, gastric perforation, gall bladder stones, etc.

Gastric Bypass combines the elements of intestinal rear-
rangement with a smaller stomach pouch. More particularly,
with this procedure, the stomach is divided into an upper
pouch and a lower pouch. The upper pouch, which receives
the consumed food, is greatly reduced in capacity and is
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directly connected to the small intestine. However, conven-
tional gastric bypass techniques involve invasive surgical
approaches which have a deleterious effect on patient recov-
ery and down time.

In recent years, minimally invasive surgical techniques
have been developed to reduce trauma to the patient and
minimize recover time. Such minimally invasive procedures
include endoscopy, laparoscopy, colonoscopy, etc. and typi-
cally require elongated narrow instruments to perform sur-
gery on organs, tissues and vessels far removed from the
incision. Laparoscopic procedures are performed in the
interior of the abdomen through a small incision, e.g.,
through a tube or cannula inserted through a small entrance
incision in the abdominal cavity. To date, however, satisfac-
tory laparoscopic approaches and instrumentation for a
bypass procedure in a digestive system have not been
developed.

SUMMARY

Accordingly, the present disclosure is directed to surgical
instrumentation and methods for performing a bypass pro-
cedure in a digestive system, which incorporates laparo-
scopic techniques to minimize surgical trauma to the patient.
In one preferred embodiment, an apparatus for facilitating
performance of a gastroplasty procedure, includes an outer
guide member dimensioned for insertion and passage
through an esophagus of a patient and defining an opening
therein extending at least along a portion of the length of the
outer guide member, an elongate anvil delivery member at
least partially disposed within the opening of the outer gnide
member and being adapted for longitudinal movement
within the outer guide member between an initial position
and an actuated position and an anvil operatively engageable
with the delivery member. The anvil includes an anvil rod
defining a longitudinal axis and an anvil head connected to
the anvil rod. The anvil head is at least partially disposed
within the opening of the outer guide member when in the
initial position of the delivery member and is fully exposed
from the distal end of the outer guide member upon move-
ment of the delivery member to the actuated position.

The anvil head may be pivotally mounted to the anvil rod
and movable between a non-operative position and an
operative position. A pivot member at least partially dis-
posed within the outer guide member and operatively con-
nected to the anvil head moves between first and second
positions thereof to cause corresponding movement of the
anvil head between the respective non-operative and opera-
tive positions. The pivot member is normally biased to the
second position thereof. Means for releasably locking the
pivot member in the first position may be provided. Prefer-
ably, the pivot member includes a locking surface engage-
able with a corresponding locking surface of one of the
delivery member and outer guide member to releasably lock
the pivot member in the first operative position. Preferably,
the pivot member includes a manually operable handle
which defines the locking surface of the pivot element. The
pivot member is preferably dimensioned to extend proxi-
mally beyond the insertion member to be grasped by the
surgeon.

Alternatively, the anvil may be pivotally mounted to the
delivery member. An elongate pivot member at least par-
tially disposed within the outer guide member is operatively
connected to the anvil and is movable to cause correspond-
ing pivotal movement of the anvil through a pivotal range of
motion.
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A method for performing a bypass procedure in a diges-
tive system is also disclosed. The method includes the steps
of introducing an anvil through an esophagus of a patient
and into a first digestive tissue portion, inserting an anasto-
mosis instrument into a second digestive tissue portion
displaced from the first digestive tissue portion, manipulat-
ing the anvil from a proximal location to position the anvil
at a desired orientation with respect to the anastomosis
instrument, connecting the anvil to the anastomosis instru-
ment and firing the anastomosis instrument to connect the
first and second digestive tissue portions.

In the alternative, a method for performing a bypass
procedure in a digestive system includes the steps of isolat-
ing an upper stomach portion of the stomach of a patient,
resecting the bowel to define a bowel portion disconnected
from the stomach, and connecting the bowel portion and the
upper stomach portion. The step of connecting is preferably
performed with an end to end anastomosis instrument. The
method may further include the step of introducing an anvil
adapted for use with the anastomosis instrument through an
esophagus and into the upper stomach portion and introduc-
ing an end to end anastomosis instrument into the bowel
portion. The anvil and the end to end anastomosis instrument
are connected, and the end to end anastomosis instrument is
fired to connect the bowel portion and the upper stomach
portion.

The step of isolating may include positioning a linear
stapler instrument about the stomach and firing the linear
stapler to isolate the upper stomach portion with resect to the
remainder of the stomach. Similarly, the step of resecting
includes positioning a linear stapler about the small bowel
and firing the linear stapler. The linear stapler may have a
knife blade associated therewith and wherein upon firing the
knife blade is actuated to resect the bowel to define the
bowel portion.

In an alternative, the method for performing a bypass
procedure in a digestive system includes the steps of access-
ing digestive tissue portions of a digestive system, advanc-
ing an anvil through the esophagus and into the first diges-
tive tissue portion, inserting an anastomosis instrument into
the second digestive tissue portion, connecting the anvil
with the anastomosis instrument and firing the anastomosis
instrument to connect the first and second digestive tissue
portions, disconnecting the anvil from the anastomosis
instrument, and withdrawing the anvil through the esopha-
gus.

The method may further include the step of manipulating
the anvil from a proximal location outside the body to
facilitate connecting of the anvil with the anastomosis
instrument.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the disclosure are described
herein with reference to the drawings wherein:

FIG. 1 is a perspective view of the apparatus for facili-
tating performance of a gastric bypass procedure in accor-
dance with the principles of the present disclosure;

FIG. 2 is a perspective view with parts separated of the
apparatus of FIG. 1, illustrating the insertion member and
the anvil delivery member of the apparatus;

FIG. 3 is a perspective view with parts separated of the
anvil delivery member;

FIG. 4 is a side cross-sectional view of the apparatus;

FIG. 5 is a perspective view of an end to end anastomosis
utilized to perform the gastric bypass procedure;
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FIG. 6 is a perspective view of a endoscopic stapling
instrument utilized to perform the gastric bypass procedure;

FIGS. 7-16 are views illustrating the sequence of steps in
performing a laparoscopic gastric bypass procedure in
accordance with one preferred method of the present dis-
closure;

FIG. 17 is a view of a portion of a-digestive system with
staple and resection lines in connection with alternate bypass
procedures to be conducted in accordance with the present
disclosure;

FIG. 18 is a perspective view of an alternate embodiment
of the apparatus of FIG. 1;

FIG. 19 is a perspective view of the apparatus of FIG. 18
in an actuated position;

FIG. 20 is a perspective view of another alternate embodi-
ment of the apparatus of FIG. 1,

FIG. 21 is a perspective view of the distal end of the
apparatus of FIG. 20 illustrating the anvil in an inoperative
position;

FIG. 22 is a perspective view of the distal end of the
apparatus of FIG. 20 illustrating the anvil in an operative
position;

FIG. 23 is a side plan view of an alternate embodiment of
the apparatus of FIG. 1,

FIG. 24 is an axial view of the apparatus of FIG. 23;

FIG. 25 is a side cross-sectional view of the apparatus;

FIG. 26 is a side plan view of the distal end of the
apparatus illustrating the anvil in an inoperative position;

FIG. 27 is a view similar to the view of FIG. 26 illus-
trating the anvil in an operative position;

FIG. 28 is a side cross-sectional view of the distal end of
the apparatus;

FIG. 29 is a perspective view of an alternate embodiment
of the apparatus of the present disclosure illustrating the
catheter guide, delivery apparatus, and mounted anvil
assembly;

FIG. 30 is an enlarged perspective view of the anvil
assembly mounted to the catheter guide and delivery appa-
ratus;

FIG. 31 is a perspective view illustrating connection of a
suture unit of the anvil assembly to the catheter guide;

FIGS. 32A-32B are side plan and cross-sectional views
of the anvil rod of the anvil assembly;

FIGS. 33A-33B are cross-sectional and side plan views
of the anvil adapter;

FIG. 34 is a perspective view illustrating mounting of the
anvil rod to the anvil adapter;

FIG. 35 is a cross-sectional view of the anvil assembly
and mounted anvil adapter;

FIGS. 36-39 are views illustrating the sequence of steps
in performing the laparoscopic gastric bypass procedure
with the instruments of FIG. 29;

FIG. 40 is a perspective view of another alternate embodi-
ment of the present disclosure illustrating the delivery
apparatus and mounted anvil assembly;

FIG. 41 is a perspective view with parts separated of the
apparatus of FIG. 40;

FIG. 42 is a side cross-sectional view of the apparatus in
an initial position;

FIG. 43 is a view similar to the view of FIG. 42 illus-
trating the pivot mechanism actuated corresponding to the
pivoted position of the anvil head,

FIG. 44 is a view similar to the view of FIG. 42 illus-
trating the release mechanism actuated to release the anvil
from the anastomosis instrument;

FIGS. 45-46 are perspective views of the light guide
which is attachable to the anvil assembly;
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FIG. 47 is a perspective view with parts separated of the
light guide;

FIG. 48 is a side cross-sectional view of the light guide;

FIG. 49 is a perspective view of an anvil adapter depicted
mounted to an anvil assembly;

FIG. 50 is a cross-sectional view of the anvil adapter
taken along the lines 50—50 of FIG. 49,

FIG. 51 is an enlarged isolated view depicting the rela-
tionship of the plunger and jaw mechanism of the anvil
adapter;

FIGS. 52-53 are cross-sectional views of the anvil
adapter illustrating activation of the release mechanism to
release the anvil adapter from the anvil assembly; and

FIGS. 54-55 are enlarged perspective views of the jaw
assembly of a grasping instrument suitable for grasping the
anvil rod.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The preferred embodiments of the method and instrumen-
tation disclosed herein are discussed in terms of bypass
procedures in the digestive system, and instrumentation
utilized to carry-out the procedures. Although described
specifically in connection with a laparoscopic approach, it is
envisioned that the disclosure is applicable to a conventional
open approach as well.

The following discussion will include a description of
each instrument utilized in performing a digestive system
bypass procedure followed by a description of preferred
methods for bypass utilizing the instrumentation in accor-
dance with the present disclosure.

In the discussion which follows, the term “proximal”, as
is traditional, will refer to the portion of the structure which
is closest to the operator, while the term “distal” will refer
to the portion which is furthest from the operator.

Referring now to FIGS. 1-4, there is illustrated one
preferred embodiment of the apparatus for performing a
laparoscopic digestive bypass procedure in accordance with
the principles of the present disclosure. Apparatus 10
includes generally two components, namely, outer guide
member 12 and anvil delivery member 14 which is at least
partially disposed within the outer guide member 12. Guide
member 12 is fabricated from a flexible material such that
the guide member 12 may bend or flex as required during
deployment of the anvil delivery member 14. In a preferred
embodiment, guide member 12 comprises an elastomeric
material. As best depicted in FIG. 4, guide member 12
includes an internal opening or cavity 16 which accommo-
dates at least a portion of delivery member 14. Guide
member 12 defines longitudinal axis “a” and has proximal
end portion 18, distal end portion 20 and intermediate
portion 22 disposed between the proximal and distal end
portions 18, 20. Intermediate portion 22 defines an internal
dimension 22a which is larger than both the respective
internal dimensions 184, 20a of the proximal end portion 18
and the distal end portion 20. Intermediate portion 22 also
includes an internal groove 24 defined therein (FIG. 4).
Preferably, each of the proximal and distal end portions 18,
20 of guide member 12 gradually taper in linear relation to
intermediate portion 22 as shown. Distal end portion 20 of
guide member 12 further defines an axial opening 26. Slits
28 permit the guide member 12 to flare outwardly to enlarge
the effective size of opening 26.

With particular reference to FIGS. 24, anvil delivery
member 14 includes elongated support member 30 and anvil
32 which is supported at the distal end portion of the support
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member 30. Support member 30 includes elongate member
34, pivot block support 36 mounted to the elongate member
34 by pin 38 and pivot block 40 which is connected to the
pivot block support 36 by pin 42. Although shown as several
components, it is appreciated that support member 30 can be
manufactured as a monolithic unit as well. Elongate member
34 is preferably suflicient in length and relatively flexible to
extend from the stomach through the esophagus of the
patient and out the oral cavity to be grasped by the surgeon.

Anvil 32 is intended for use with a circular or end-to-end
anastomosis instrument as will be discussed. Anvil 32
includes anvil head 44 and anvil rod 46 extending from the
anvil head 44. Generally, anvil head 44 includes a plurality
of recesses which are adapted to form and close staples
ejected from the circular anastomosis instrument. Anvil rod
46 engages corresponding mounting structure of the circular
anastomosis instrument to mount anvil 32 to the instrument.
Anvil 32 further includes pivot head 48 which pivotally
connects to pivot block 40 through pin 50 to permit the anvil
32 to pivot through at least a predetermined range of pivotal
motion. In a preferred embodiment, anvil 32 is pivotable
through a 90° range of motion in one direction relative to the
longitudinal axis with the range of motion being restricted
by engagement of shelf 52 of pivot head 48 and pivot block
40 (see FIG. 4). One anvil suitable for the purposes of the
present disclosure is disclosed in commonly assigned U.S.
Pat. No. 5,718,360 to Green et al., the contents of which are
incorporated herein by reference.

As best depicted in FIGS. 3-4, anvil delivery member 14
further includes pivot rod 54 which extends through guide
member 12 and engages anvil head 44 of anvil 32 as shown.
In a preferred arrangement, pivot rod 54 includes a hooked
portion 56 which engages a corresponding dimensioned
receiving groove 58 disposed within anvil head 44. Other
means for connecting anvil head 44 and pivot rod 54 are
envisioned as well. Pivot rod 54 is sufficient in length to
extend from the stomach through the esophagus to be
manipulated by the surgeon. Pivot rod 54 is longitudinally
moveable between a retracted position and an extended
position to selectively pivot anvil 32 at desired orientations.

In the assembled condition of anvil delivery member 14
within guide member 12, the outer margin of anvil head 44
is received within internal groove 24 of the guide member 12
to retain anvil 32 at the desired position mounted within the
guide member 32. It is appreciated that groove 24 may be
eliminated whereby anvil 32 may be fixed within guide
member 12 by frictional engagement of anvil head 44 with
the inner wall surface of the guide member 12.

Referring now to FIGS. 5-6, there is illustrated additional
instrumentation utilized to perform the method in accor-
dance with the principles of the present disclosure.

FIG. 5 illustrates a circular or end to end anastomosis
instrument. This instrument 100 is marketed under the name
PREMIUM CEEA™ manufactured by U.S. Surgical Cor-
poration, of Norwalk, Conn. and is the subject of commonly
assigned U.S. Pat. No. 5,119,983, the contents of which are
incorporated herein by reference. This instrument 100
includes an elongated shaft 102 having a handle portion 104
at a proximal end to actuate the instrument and a staple
holding component 106 disposed at a distal end. An anvil
component such as anvil 32 described above is mountable to
the distal end. Opposed end portions of the organs to be
stapled are clamped between the anvil head 44 and the staple
holding component 106. The clamped tissue is stapled by
driving one or more staples from the staple holding com-
ponent 106 so that the ends of the staples pass through the
tissue and are clinched by the anvil head 44. In some
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applications of the circular anastomosis procedure, the anvil
rod 46 with attached anvil head 44 is mounted to the distal
end of the shaft 102 prior to insertion of the instrument into
the tissue to be anastomised. However, in other applications
and in accordance with the preferred method of the present
disclosure, it is preferable to utilize a detachable anvil 32
which may be mounted to the instrument subsequent to
positioning of the instrument and the anvil component
within their respective tissue sections. In such instances, the
stapling instrument and the anvil 32 are separately applied to
the operative site. Each tissue section is then secured to their
respective anvil 32 or staple holding component 106 by a
purse string. The anvil 32 is mounted to the surgical instru-
ment by inserting anvil rod 46 of the anvil 32 within the
distal end of the instrument so that a mounting mechanism
within the instrument securely engages the rod 46.

FIG. 6 illustrates an endoscopic linear surgical stapling
apparatus marketed under the name ENDO GIA™ manu-
factured by U.S. Surgical Corporation of Norwalk, Conn.
and is the subject of commonly assigned U.S. Pat. No.
5,894,979, the contents of which are incorporated herein by
reference. This instrument 200 is adapted to place a plurality
of longitudinal or linear rows of staples and may further
include a knife for making an incision in body tissue
between the rows of staples. The instrument 200 includes a
frame 202 and an elongated tubular member 204 mounted to
the frame 202. Mounted to the distal end portion of the
tubular member is a cartridge assembly 206 which houses a
plurality of rows of staples. An anvil 208 is pivotably
movable relative to the cartridge assembly 206 to position
tissue therebetween. Upon activation, the staples are fired to
be clinched by the anvil 208 while the knife severs the tissue
between the adjacent rows of staples.

In FIGS. 7-16, the disclosure describes methods for
performing a bypass procedure in a digestive system that is
representative of accessing, preferably, laparoscopically, and
connecting a first and a second digestive system tissue
portion. The digestive system or tract as defined herein
includes the mouth, pharynx, esophagus, stomach, duode-
num and colon.

Referring now to FIGS. 7-16, by way of example, there
is illustrated the preferred method for performing the lap-
aroscopic gastric bypass procedure utilizing the afore-
described instrumentation in accordance with the principles
of the present disclosure. Initially, the peritoneal cavity is
insufflated with insufflation gases which are introduced
through a peritoneum needle of an insufflation apparatus,
thus, distending the peritoneal lining and providing
enhanced access therein. With reference now to FIG. 7,
endoscopic linear stapling instrument 200 of FIG. 6 is
introduced through a trocar “t” accessing the abdominal
cavity. The instrument 200 is manipulated to position an
upper portion of the stomach between the anvil 208 and the
cartridge assembly 206. The instrument 200 is fired a first
time whereby a first plurality of linear rows of staples are
applied to the stomach portion at one angular orientation and
then fired a second time at a second angular orientation to
apply a second row of staples. As depicted in FIGS. 7-8,
stapling instrument 200 preferably is arranged with respect
to the esophageal tract to form a staple line S, which extends
generally upwardly from the right side of the stomach to the
left side (left to right with respect to the drawing). A knife
blade incorporated within the instrument 200 removes or
severs the tissue between adjacent rows of the staple line S, .
Thus, instrument 200 applied in the above-described manner
forms an isolated upper stomach section “u” detached from
the remaining lower section “I” of the stomach with both the
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upper and lower stomach sections “u, I” being closed by
respective stapled rows S, and S|, (FIG. 8). Alternatively,
it is envisioned that the upper stomach section “u” may
remain attached to the remaining stomach portion by use of
stapling instrument 200 which is devoid of a knife blade.

With reference again to FIG. 7, the linear stapling instru-
ment 200 is then positioned adjacent the small bowel
through a trocar “t” in the lower part of the abdomen.
Preferably, the instrument 200 is positioned adjacent an
intermediate portion of the small bowel approximately 5-15
inches from the duodenum “d”. The instrument 200 is fired
to apply staples to form a staple line S, and preferably incise
the bowel portion to thereby form a first bowel portion “b,”
connected to the stomach and a second bowel portion “b,”
which is connected to the remainder of the intestinal tract.
The ends of the first and second bowel portions “b,”, “b,”
are closed with respective linear rows of staples S,, and S,,
(FIG. 8).

Referring particularly to FIG. 8, apparatus 10 is inserted
within the esophagus “e” of the patient and advanced in the
direction “A” within the now formed upper stomach portion
“u”. The small bowel portion “b,” is manipulated towards
the upper stomach section “u”. Preferably, a conventional
grasping instrument introduced through trocar sleeve “t”
accessing the stomach is utilized to manipulate the bowel
portion “b,” to the desired position. The circular anastomo-
sis instrument 100 (FIG. 5) is inserted through the trocar “t”
positioned adjacent the upper stomach portion “u” and
positioned within a previously formed opening “0” in the
bowel portion “b,” made preferably with a conventional
laparoscopic resecting instrument inserted within the trocar.
The distal end of the circular anastomosis instrument 100 is
thereafter advanced within the opening “o0” such that the
staple holding component 106 is disposed within the lumen
of the bowel portion “b,”.

With reference now to FIGS. 9-10, anvil 32 is manipu-
lated and then pivoted by advancing pivot rod 54 from the
position shown in FIG. 9 to the position shown in FIG. 10,
as desired, to position anvil rod 46 at a desired orientation
for connection to instrument 100. As indicated above, anvil
32 is pivotal through an approximately 90° range of motion
while guide member 12 is sufficiently flexible to permit such
pivotal movement. As appreciated, guide member 12 pro-
tects the interior of the stomach from the anvil during pivotal
movement of anvil 32 relative to the support member 30.

With reference now to FIGS. 11-12, support member 30
of instrument 10 is longitudinally advanced to advance anvil
32 within guide member 12 to expose the end portion of
anvil rod 46 of anvil 32 from the guide member 12. During
such movement, slits 28 in the outer wall of guide member
12 (FIG. 2) permit the outer wall to deflect outwardly to
enable anvil rod 46 to pass through opening 26. Thereafter,
anvil rod 46 can be grasped with conventional forceps
inserted through a trocar accessing the cavity and advanced
through an opening “0,” formed by conventional means in
the upper stomach portion “u” to the position shown in FIG.
12. The forceps may be introduced through the opening “o0”
(FIG. 8) created in the bowel portion “b,” and maneuvered
to grasp anvil rod 46 and pull the anvil rod 46 through the
opening. In accordance with this procedure, the staple
holding component 106 of the instrument 100 is introduced
within the opening “0” after accessing anvil rod 46 of anvil
rod 32. It is also envisioned that anvil rod 46 may include a
sharpened tip which is manipulated to pierce the stomach
tissue to connect to the circular anastomosis instrument 100.
Alternatively, the sharpened anvil rod 46 may be passed
through the staple lines S, . S,,.
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With reference now to FIGS. 13-14, anvil rod 46 is
grasped with conventional forceps inserted through a trocar
(not shown) and positioned such that anvil rod 46 is adjacent
the circular anastomosis instrument 100. Thereafter, anvil
rod 46 is inserted within the circular anastomosis instrument
100 to be mechanically coupled therewith. Anvil rod 46 is
thereafter approximated as is conventional and the instru-
ment is fired. As a result of the firing of the instrument 100,
a circular array of staples are advanced through the bowel
section “b,” and upper stomach tissue to join the marginal
tissue portions of the upper portion “u” and the small bowel
portion “b,”. In addition, a circular knife of the anastomosis
instrument 100 defines an annular opening between the
tissue sections to fluidly connect the interior of the upper
stomach portion “u” and the lumen of the bowel portion
“b,”. Thereafter, the anvil 34 is detached from the circular
anastomosis instrument 100 and the delivery instrument
with attached anvil 32 is removed through the esophagus
“e”, ie., in the direction “B” opposite to the insertion
direction “A” shown in FIG. 8.

With reference now to FIG. 15, attention is now directed
1o rejoining the bowel sections “b,”, “b,”. In one preferred
method, bowel sections “b,”, “b,” are positioned in juxta-
posed side by side relation and joined with the use of the
linear stapler instrument 200 of FIG. 6. Specifically, the
instrument 200 is introduced within a trocar “t” accessing
the abdominal area. Thereafter, cartridge assembly 206 is
introduced within the end of bowel section “b,” through the
staple line S,,,. An opening “0” is made in the wall of bowel
section “b,” followed by insertion of anvil 208 within the
opening “0” and into the lumen of bowel section “b,”. The
instrument 200 is approximated and fired to connect the
bowel sections “b,”, “b,” with rows of staples whereby the
knife blade severs tissue between adjacent staple rows to
connect the lumens of the bowel sections “b,”, “b,”. The
instrument 200 is removed and the opening in the wall of the
bowel section “b,” is closed.

In an alternate procedure depicted in FIG. 16, the circular
anastomosis instrument 100 of FIG. 5 is positioned through
a trocar “t” accessing the abdominal cavity. The closed
stapled end “S,,” of bowel section “b,” is positioned against
the wall of bowel section “b,”. Thereafter, an access opening
“0” is formed in one of the bowel sections, e.g., bowel
section “b,”, and the staple holding component 106 with
mounted anvil 32 is introduced within the opening “o”. The
instrument 100 is advanced to pass the anvil head 44 through
an opening formed (by conventional techniques) in the
bowel section “b,” to position the anvil head 44 within the
lumen of the bowel section “b,”. Anvil head 44 is thereafter
approximated and the instrument 100 is fired to join the
marginal tissue portions of bowel sections “b,”, “b,” while
the circular knife of the instrument 100 resects the tissue to
connect the respective lumens of the sections “b,”, “b,”.

Thus, in accordance with the apparatus and method of the
present disclosure, the stomach is reduced significantly in
size while the normal digestive path of the intestinal tract is
maintained thereby providing an effective treatment for
obesity. The preferred surgical approach is minimally inva-
sive which significantly reduces patient trauma and recovery
time.

Referring now to FIG. 17, alternative bypass procedures
to be performed in the digestive system in accordance with
the instrumentation and method of the present invention are
illustrated. In addition to the aforementioned gastric bypass
procedure connecting the upper stomach section “u” adja-
cent staple line S, with the small bowel adjacent staple line
S,, described in connection with FIGS. 7-16, other preferred
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bypass procedures are envisioned. For example, it is envi-
sioned that a portion of the esophagus and stomach may be
resected adjacent staple lines S,, S5, respectively and sub-
sequently rejoined adjacent the staple lines S,,S; in a bypass
procedure. More specifically, a staple line Sy is formed
within the intermediate stomach section in the manner as
discussed above in connection with FIGS. 7-15. Another
staple line S, is formed at the lower end of the esophagus.
This staple line S, may be created through a trocar and with
the stapling instrument 200 of FIG. 6 in a manner similar to
that described above. The resected esophageal and stomach
tissue (i.e., between the staple lines S,, S.) is removed.
Apparatus 10 is introduced into the esophagus and the anvil
32 is deployed and manipulated through an opening (not
shown) adjacent staple line S;. The circular anastomosis
instrument 100 is then introduced into the stomach portion
below staple line S, followed by connection of the anasto-
mosis instrument 100 and the anvil 32 as discussed above.
The tissue is approximated and the instrument is fired to
connect the esophageal section adjacent staple line S, with
the stomach section adjacent staple line S.. Anvil 32 is then
disconnected from anastomosis instrument 100 and
removed, thereby completing the procedure.

One skilled in the art may readily adapt the preferred
method of performing additional bypass procedures in the
digestive system which includes, but is not limited to
connecting a stomach section defined by staple lines S, or S
to an intestinal section defined by staples lines S, or Sg;
connecting an esophageal section defined by staple lines S,
or S, to a stomach section defined along staple lines S, or S;
connecting an esophageal section along staple lines S; or S,
to an intestinal section defined along staple lines S, or S ;
or connecting stomach sections along staple lines S,,S.
While staple lines S,—S, are shown as precise lines, it
understand that their positions in FIG. 16 are representative,
for the purposes of illustrating the bypass procedure in a
digestive system, and are capable of being modified within
that procedure for each individual application by one skilled
in the art. Similarly, the anastomosis instrument 100, endo-
scopic linear stapling instrument 200, and anvil 32 are
representative instruments that can be substituted for by one
or more similar devices that perform similar functions.

Referring now to FIGS. 18-19, there is illustrated an
alternate embodiment of the apparatus 10 of FIGS. 1-4, for
delivering an anvil in conjunction with the laparoscopic
digestive bypass procedure of the present disclosure. Appa-
ratus 300 includes an outer sheath 302, anvil delivery
member 304 disposed within the outer sheath 302 and an
anvil component 306 mounted within the outer sheath 302.
Delivery member 304 includes proximal disc-shaped handle
308 which is advanced to move anvil component 306
between an initial position (FIG. 18) disposed within outer
sheath 302, and an advanced position (FIG. 19) where the
anvil 306 is fully ejected from the outer sheath 302.

Apparatus 300 further includes a bull-nosed shaped cap
310 which is mounted to the proximal end of anvil rod 312
to cover the anvil rod 312 during passage through the
esophagus. Cap 310 is preferably fabricated from a bioab-
sorbable polymer such that subsequent to deployment of
anvil component 306 from outer sheath 302, the cap 310
may be removed from anvil rod 312 to be left for absorption
into the body.

Referring now to FIGS. 20-22, there is illustrated another
alternate embodiment of the apparatus 10 of FIG. 1. In
accordance with this embodiment, apparatus 400 includes an
anvil component 402 which is pivotally mounted to delivery
member 404 through pivot connection 406 thereby provid-
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ing a pivotal range of motion of approximately 180°. In
addition, anvil head 408 of anvil component 402 is pivotally
mounted to anvil rod 410 through pivot pin 412 and thus
pivots relative to anvil rod 410 through a 180° range of
motion. This facilitates positioning of anvil component 402
relative to the end to end anastomosis instrument 100. In
addition, this arrangement significantly reduces the overall
profile of anvil component 402 thereby enhancing ejection
of the anvil component 402 from the outer sheath (not
shown) and passage through the esophageal tract. In par-
ticular, when positioned in the outer sheath (not shown),
anvil head 408 is in the arrangement of FIG. 21 pivoted in
a non-operative position, i.e., ninety degrees (90°), with
respect to the axis of anvil rod 410. Subject to deployment
in the desired digestive tissue, e.g., the upper stomach
section “u”, anvil component 402 is mounted to the anas-
tomosis instrument 100 of FIG. 5 in the aforedescribed
manner. Thereafter, anvil head 408 is pivoted to the proper
operative orientation (FIG. 22) with respect to the staple
holding component 106 of the circular anastomosis instru-
ment 100 by pulling delivery member 404 in the proximal
direction.

Referring now to FIGS. 23-28, there 1s illustrated another
alternate embodiment of the apparatus for performing a
laparoscopic gastric bypass procedure in accordance with
the principles of the present disclosure. Apparatus 500 may
include outer sheath or guide member (not shown) which
may be similar to the configuration of the outer guide 12 of
the apparatus 10 of FIG. 1 or the configuration of the outer
sheath 302 of the apparatus of FIG. 18. Alternatively, and in
the preferred embodiment, no outer sheath is incorporated in
apparatus 500. Apparatus 500 further includes delivery
member 502 defining longitudinal opening 504, pivot ele-
ment 506 at least partially disposed within the longitudinal
opening 504 and anvil component 508 connected to the
delivery member 502. Delivery member 502 defines disc-
shaped handle 510 at its proximal end which is advanta-
geously dimensioned for engagement by the user. Delivery
member 502 and pivot element 506 are preferably sufficient
in length to extend from the upper stomach section through
the esophageal tract and out the mouth or oral cavity.

Pivot element 506 includes manually engageable portion
or button 512 at its proximal end and pivot link 514 which
is connected to the button 512 and extends distally there-
from. Pivot link 514 is connected to the anvil head 516 of
anvil component 508 through pin 518. In the preferred
embodiment, 506 pivot element includes proximal and distal
link portions 5064, 5065 connected to each other through pin
520, however, it is envisioned that pivot element 506 may be
a single component.

Pivot element 506 is adapted for reciprocal longitudinal
movement within delivery member 502 between an initial
position (FIG. 25) and an actuated (or retracted) position to
cause corresponding pivotal movement of the anvil head 516
of the anvil component 508. Pivot element 506 is normally
biased to the actuated position by coil spring 522. Coil
spring 522 is mounted within the interior of disc-shaped
handle 510 and engages at one end, interior wall surface 524
of the handle 510 and, at its other end, abutment surface 526
of button 512. Pivot element 506 is releasably locked in its
initial position against the bias of coil spring 522 by a
locking mechanism. In the preferred embodiment, a locking
ring 528 is mounted within a circumferential recess 530 at
the proximal end of handle 510 of delivery member 502.
Locking ring 528 defines an internal locking shelf 532.
Similarly, button 512 of pivot element 506 includes a
corresponding locking shelf 534 which engages the shelf

20

25

40

45

50

60

12

532 of locking ring 528 to releasably lock the pivot element
506 in the initial position. To release button 512, the button
512 is moved away from locking shelf in a radial direction,
1.e., toward the left with respect to FIG. 24. It is noted that
a sufficient clearance exists between the outer surface 536 of
button 512 and the interior surface of locking ring 528 to
permit such radial movement of the button 512. Once
released, pivot element 506 moves rearwardly under the
influence of coil spring 522 to cause the pivotal anvil head
516 of anvil component 508 to pivot to the operative
position of FIG. 27.

With reference to FIG. 28, in conjunction with FIGS.
23-27, further details of anvil component 508 will be
discussed. Anvil component 508 includes anvil rod 538 and
the anvil head 516 pivotally mounted to the anvil rod 538
through pivot pin 540. Anvil head 516 is arranged in oblique
relation relative to the axis of the delivery member 502 when
in the initial position of the pivot element 506. Such arrange-
ment significantly reduces the overall profile of anvil com-
ponent 508, thereby reducing the overall diameter require-
ment of the outer sheath. This significantly facilitates
passage of the apparatus through the restricted lumen of the
esophageal tract.

Anvil component 508 has an adapter assembly 542
mounted to the end of the anvil rod 538 opposite anvil head
516. Adapter assembly 542 includes an adapter rod 544
defining a longitudinal opening 546 at one end to receive
anvil rod 538 of anvil component 508. Preferably, the
longitudinal opening 546 of adapter assembly 542 is corre-
spondingly dimensioned such that the assembly 542 forms a
snap-fit about the entrance end of anvil rod 538 to mount the
anvil rod 538 to the adapter assembly 542. Adapter assembly
542 is preferably connected to the anastomosis instrument
100 (FIG. 5) and then is subsequently connected to anvil
component 508 after the instruments have been introduced
into the surgical site, i.e., adapter assembly 542 is not
connected to anvil component 508 prior to introduction of
the instrument 500 into the esophagus. It is noted that in
FIGS. 23-28 adapter 542 is shown mounted to anvil rod 538
for illustrative purposes. Alternatively, the anvil adapter 542
may be first attached to anvil rod 538 after introduction into
the surgical site and then connected to the anastomosis
instrument 100. The use of adapter assembly 542 permits
anvil rod 538 to be significantly reduced in size and diam-
eter, thereby facilitating passage of the instrument 500 and
anvil component 508 through the esophagus, and manipu-
lation about the surgical site. Further details of the adapter
assembly will be discussed in connection with the embodi-
ment of FIG. 29.

In use, in connection with the method of FIGS. 7-16,
apparatus 500 with mounted anvil component 508 is intro-
duced through the esophageal tract and advanced within the
upper stomach section “u” (FIG. 8). Circular anastomosis
instrument 100 with mounted adapter assembly 542 is
introduced within bowel section “b,” (FIG. 8). Anvil rod
538 is then connected to anvil adapter 542 in the afore-
described manner. Alternatively, anvil adapter 542 is first
connected to anvil rod 538 followed by connection of the
anvil adapter 542 to the circular anastomosis instrument
100. Button 512 of instrument 500 is then released to permit
pivoting element 506 to move proximally under the bias of
coil spring 522. Upon proximal movement of pivot element
506, anvil head 516 pivots to its operative position (F1G. 27)
whereby the anvil surface is transverse to anvil rod 538.
Anvil component 508 and staple holding component 106 of
instrument 100 are approximated and the instrument is fired
to connect the tissue sections “b,”, “b,”. Upon completion,
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anvil rod 538 is disconnected from adapter assembly 542
and apparatus 100 with mounted anvil component 508 is
removed through the esophageal tract. Prior to removal,
anvil head 516 is preferably pivoted and locked in its
non-operative position by depressing button 512.

Referring now to FIG. 29, there is illustrated another
alternate embodiment of the present disclosure. System 600
includes delivery instrument 602, anvil component 604 and
catheter guide 606 which is releasably connected to the anvil
component 604. Delivery apparatus 602 is substantially
similar to the apparatus 500 described in connection with
FIGS. 23-28, and reference is made thereto for the particu-
lars of its operating mechanisms. Anvil component 604 is
also similar to the anvil component 508 of FIGS. 23-28.
However, in accordance with this embodiment and as best
depicted in FIG. 30, anvil component 604 further includes
suture unit 608. Suture unit 608 functions in connecting
delivery instrument 102 with catheter guide 606. A suture
612 is passed through aperture 614 of anvil rod 616, through
opening 618 in a depending surface of anvil head 610, and
back through the aperture 614 of the anvil rod 616 in a race
track arrangement. As depicted in FIGS. 30-31, the free
ends of the suture 610 are connected by conventional means
to an externally threaded collar 622 which is subsequently
connected to catheter guide 606 as will be discussed. The
suture 610 is sufficiently taut upon assembly so as to
facilitate retention of the anvil head 610 in the pivoted
non-operative position.

With reference to FIGS. 32A and 32B, anvil rod 616 is
specifically adapted for non-invasive transport through the
restricted esophageal passageway. More particularly, anvil
rod 616 is substantially reduced in length and in cross-
sectional dimension as compared to conventional anvil rods
used with circular anastomosis instruments. The length “1”
of anvil rod 616 ranges from about 1.50 inches to about 1.90
inches, and the maximum diameter “d” ranges from about
0.17 inches to about 0.21 inches. In the preferred embodi-
ment, the length “1” is about 1.79 inches and the maximum
diameter “d” 1s about 0.19 inches. This represents a reduc-
tion in length and diameter relative to a conventional anvil
rod of about 45%, and about 57%, respectively.

Anvil component 604 is coupled to the circular anasto-
mosis instrument through anvil adapter 618. With reference
to FIGS. 33-35, anvil adapter 618 includes adapter rod 620
having tapered mounting portion 622 at one end for con-
nection to the circular anastomosis instrument and external
splines 624 to engage corresponding internal splines/
grooves of the circular anastomosis instrument 100. The
connection of anvil adapter 618 is similar to the connection
of the anvil to the USSC PREMIUM CEEA™ instrument as
disclosed in U.S. Pat. Nos. 5,119,983 or 5,718,360. As best
depicted in FIGS. 33-34, an axial opening 626 adjacent the
second end of adapter rod 620 extends to an intermediate
portion of the rod 620. The axial opening 626 is defined by
inwardly tapered walls 628 which extend into an enlarged
inner cavity 630 of the opening. The juncture of the tapered
walls 628 and inner cavity 630 defines an abutment surface
632. A plurality of internal splines 634 are disposed adjacent
the second end of anvil rod 616 and extend in a general
longitudinal direction. Upon assembly of anvil rod 616 and
adapter 620, the tapered portion 617 of anvil rod is inserted
within axial opening 626 of the adapter 618. As the rod 616
is advanced in the adapter 618 and passed through the
narrowed opening defined by inner tapered walls 628, the
tapered walls 628 are biased outwardly in a spring-like
manner to permit passage of the tapered mounting portion
617 therethrough whereby upon clearance, the anvil rod 616
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is locked within the adapter 618 by engagement of the
tapered mounting portion 617 of the anvil rod with abutment
surface 632 of adapter 618. During insertion, the external
splines 624 of anvil rod are preferably aligned with the
internal splines 634 of adapter 618 so as to received in
interdigitating relation, thereby also rotationally fixing the
anvil rod with respect to the adapter. As discussed herein-
above, the anvil adapter 618 permits the use of the reduced
dimensioned anvil rod 616.

With reference again to FIG. 29, catheter guide 606 of
apparatus 600 includes flexible outer member 636 which is
preferably fabricated from a suitable polymeric material and
defines a longitudinal bore 638 (shown in phantom) extend-
ing therethrough. Outer member 636 ranges in length from
about 36 inches to about 60 inches to at least extend from the
resected upper stomach section through the esophagus and
out the mouth for engagement by the user. The distal end of
outer member 636 is preformed to define an arched or
curved section 640. Such configuration facilitates manipu-
lation and passage of catheter guide 606 through the esopha-
gus and into the resected upper stomach portion. An atrau-
matic tip 642 is mounted to the distal end of outer member
636 and a coupler member 644 is attached to the proximal
end of the outer member. As depicted in FIG. 31, the coupler
member 644 includes an internal thread 646 at its proximal
end which receives the externally threaded collar 622 of
suture unit 608 to operatively connect the delivery apparatus
602 and the catheter guide 606. Coupler member 644 is
preferably rotationally mounted about outer member 636 to
facilitate threaded engagement of the coupler and collar
members 644, 622. Catheter guide 606 may further include
a guide wire which is receivable within the longitudinal
opening of the outer member 636. Preferably, the guide wire
is sufficient in length to extend from the distal end portion
of the outer guide to the proximal end for engagement by the
user. However, it is to be appreciated that the use of a guide
wire is optional.

The use of the apparatus 600 will now be discussed. The
upper stomach section “u” and the bowel “b,” are resected
in the manner discussed hereinabove in connection with
FIGS. 7 and 8. With reference now to FIG. 36, initially, the
catheter guide 606 and inserted guide wire “w”, if used, is
introduced within the oral cavity and passed through the
esophageal passage “e” to be advanced within the upper
stomach portion “u”. It is noted that the curved distal portion
640 of the outer member 636 facilitates passage of the
catheter guide 606 through manual manipulation and rota-
tion of the outer member 636. Once the distal end of the
outer member 636 accesses the upper stomach portion “u”,
the guide wire “w” is removed by retracting the guide wire
in a proximal direction through the oral cavity. The delivery
instrument 602 is then connected to the proximal end of the
catheter guide 606 which extends from the mouth through
the threaded interconnection of collar 622 of anvil compo-
nent 604 and the coupler 644 of outer member 636 as
discussed above.

With reference to FIG. 37, the surgeon then accesses the
distal end of outer member 636 through an incision “0” or
trocar accessing the upper stomach portion “u” and pulls the
entire system 600 through the esophagus “¢” in the direction
of directional arrow “A”. Accordingly, the anvil component
604 and attached delivery instrument 602 are passed through
the esophageal tract “e”. It is noted that the anvil head 610
is in its pivoted non-operative position to facilitate passage
through the tract. The surgeon continues to advance the
components until anvil component 604 is within the upper
stomach section “u” and visible to the surgeon. Thereafter,
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the suture unit 608 attached to anvil component 604 is
severed and removed from the anvil component 604, which
thereby disconnects catheter guide 606 from the anvil com-
ponent 604. The catheter guide 606 is discarded.

With reference to FIG. 38, bowel section “b,” is posi-
tioned adjacent upper stomach section “u”. A trocar “t” is
introduced within an opening “o” in the bowel section “b,”.
The circular anastomosis instrument 100 with attached
adapter 618 is inserted in the trocar “t” and through an
opening in the upper stomach portion “u”.

Anvil adapter 618 is then mounted to anvil rod 616 of the
anvil component 608. Delivery instrument 602 which
extends through the esophagus such that its proximal end is
exposed from the mouth is then actuated in the manner
described in connection with the embodiment of FIGS.
23-28 to pivot the anvil head 610 to the operative position.
The circular anastomosis instrument 100 and anvil head 610
are approximated and the instrument 100 fired to join the
tissue portions in a manner previously described.

With reference to FIG. 39, anvil component 604 is
released from anvil adapter 618. Delivery instrument 602 is
actuated to return the anvil head to the pivoted non-operative
position. Thereafter, delivery instrument 602 with attached
anvil component 604 is removed back through the esopha-
gus and mouth in the direction B of FIG. 39.

Referring now to FIGS. 4042, there is illustrated another
alternate embodiment of the present disclosure. System 700
includes delivery instrument 702 and anvil assembly 704
releasably mounted to the delivery instrument 702. Anvil
assembly 704 is substantially similar to the anvil assembly
604 described in connection with the embodiment of FIGS.
23-30, and reference is made thereto for particulars of the
anvil assembly. Delivery instrument 702 includes handle
706 having handle half sections 7064, attached to each other
through adhesive screws, or the like, and elongated sleeve
708 connected to the handle 706 and extending distally
therefrom. In a preferred embodiment, handle 706 includes
externally threaded collar 710 mounted within tile interior of
the handle 706, which threadably engages corresponding
internal threaded portion 710 of the elongated sleeve 708 to
connect the two components. Other means for connecting
are envisioned, including bayonet coupling, adhesives, etc.
Handle 706 further possesses proximally positioned button
714 which functions to actuate a pivot mechanism for
pivoting the anvil assembly 704, and manually engageable
release button 716 which actuates a release mechanism for
releasing anvil assembly 704 from the anastomosis instru-
ment. The pivot and release mechanisms will be discussed in
greater detail hereinbelow.

With reference now to FIGS. 41-43, the pivot mechanism
is substantially similar to the pivot mechanism of the
embodiment of FIG. 29 and includes pivot element 718
extending from button 714, and pivot rod 720 which is
connected to the pivot element 718. Button 714 and pivot
element 718 may be monolithically formed as a single unit
as shown in the Figures. Pivot element 718 defines a
semicircular open section 722 at its distal end to receive the
proximal end of pivot rod 720. An internal circumferential
rib 724 is integrally formed within the semicircular section
722 and is snap-fit into a circumferential groove 726 of pivot
rod 720 to connect the two components.

The pivot mechanism further includes pivot link 728
which is received in a groove 730 defined at the distal end
of pivot rod 720. Pivot link 728 is pivotally connected to
pivot rod 720 through pin 732 and is further connected to
anvil head 610 of anvil assembly through pin 734. The pivot
mechanism moves in a longitudinal direction to cause cor-
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responding pivotal movement of anvil head 610 between an
operative position (FIG. 42) and a pivoted position (FIG.
43). The pivot mechanism is spring biased in the proximal
direction corresponding to the operative position (FIG. 42)
of the anvil assembly by coil spring 736. Coil spring 736 is
coaxially arranged about pivot element 718 and engages, at
its proximal end, abutment surface 738 of the pivot element
718 and, at its distal end, collar 740. Collar 740 is fixedly
connected to the interior of handle portions 706a, b adjacent
interior wall 741 of the handle 706. With this arrangement,
coil spring 736 normally biases pivot element 718 and pivot
button 714 in the proximal direction. The pivot mechanism
may be releasably locked in the non-operative position by
applying a radial directed force “r” to pivot button 714 to
radially displace the button to the position depicted in FIG.
43. In this position, a locking shelf 714a of pivot button 714
engages a corresponding locking wall 707 of handle 706.
Release of the pivot button 714 may be accomplished by
radially displacing the pivot button 714 to its normal aligned
position of FIG. 42.

With continued reference to FIGS. 40-43, the release
mechanism for releasing anvil assembly 709 from its mount-
ing to the end-to-end anastomosis instrument will be dis-
cussed. The release mechanism includes the aforementioned
release button 716, release collar 742 disposed within handle
706 and flexible release link 744 connected to the release
collar 742 and extending distally to the anvil assembly 704.
Release collar 742 defines an internal longitudinal bore 746
dimensioned to receive pivot element 718 of the pivot
mechanism and permit reciprocal slidable longitudinal
movement of the pivot element therewithin. Release collar
742 is fixed to release button 714 through corresponding
mounting structure of the two components, e.g., tongue and
groove arrangement, identified generally by reference
numeral 748 in FIGS. 42-43. Release link 744, in turn, is
operatively connected to release collar 742 through set
screw 750 which is positioned to securely engage the
proximal end of the release link 744. Set screw 750 also
permits the operator to adjust the positioning of the release
link 744 relative to the release button 716 to account for
manufacturing tolerances, etc.

As best depicted in FIGS. 42-43, release link 744 is
connected at its distal end to anvil release collar 752 which
is coaxially positioned about the anvil rod 616 of anvil
assembly 704. Such connection may be accomplished via
conventional means, including adhesives or the like. Anvil
release collar 752 moves relative to the anvil rod 616 upon
corresponding longitudinal movement of release link 744 to
thereby cause release of the anvil rod 616 relative to the
anastomosis instrument, as will be discussed. The release
mechanism is biased in a proximal direction by coil spring
754. Coil spring 754 engages, at its distal end, abutment wall
756 of handle 706 and engages, at its proximal end, abut-
ment surface 758 of release collar 742 to normally bias the
release collar 742 to the unactuated position depicted in FIG.
42. As shown in FIG. 44, the release mechanism is activated
by advancing release button 716 distally against the influ-
ence of spring 754 which causes corresponding distal move-
ment of release collar 742, release link 744 and anvil release
collar 752. The relationship of anvil release collar 752 and
anvil assembly 704 will be discussed hereinbelow.

Referring now to FIGS. 45-48, system 700 further
includes light guide 760. Light guide or cable 760 is initially
introduced through the esophagus to illuminate and/or visu-
ally inspect the operative site. Light guide 760 includes
handle 762 and fibre cable 764 which extends distally from
the handle 762. Handle 762 includes two distinct members,
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namely, proximal cap 766 and distal collar 768. Distal collar
768 defines a longitudinal bore 770 for reception of the
proximal end of fiber cable 764 and is fixed to the fiber cable
764 by conventional means, including adhesives, crimping,
etc. Distal collar 768 further includes an external threaded
portion 772. Proximal cap 766 defines a longitudinal open-
ing 774 and an internal threaded portion 776 which thread-
ably engages the external threaded portion 772 of the distal
collar 768 to connect the components.

Fiber cable 764 may be a single optical fiber as shown, or
a plurality or bundle of fibers as appreciated by one skilled
in the art. The optical fiber may be comprised of optical glass
or polymeric matter. Fiber cable 764 extends to distal
independent lens 778 which serves to focus the light emitted
by the fiber cable 764. A collar 779 disposed adjacent the
distal end of the fiber cable 764 mechanically couples the
optical fiber and lens 778. Fiber cable 764 is connectable to
a conventional light source “s” depicted in FIG. 45. Prefer-
ably, distal collar or adapter 768 is coupled to the light
source in a conventional manner. Proximal cap 766 is
attachable to the anvil assembly 704 through suture “s”
(FIG. 46) as will be discussed.

With reference now to FIGS. 49-51, there is illustrated an
embodiment of an anvil adapter 780 which is to be utilized
with the system 700 of the present invention. Anvil adapter
780 couples anvil assembly 704 to the circular anastomosis
instrument (FIG. 5) utilized in accordance with the preferred
surgical procedure. The anvil adapter 780 permits the use of
an anvil rod which is significantly reduced in diameter and
length as discussed in connection with the embodiment of
FIG. 29 to facilitate passage of the anvil assembly through
the esophagus. Anvil adapter 780 includes adapter rod 782
having tapered mounting portion 784 for connection to the
anastomosis instrument. The end of adapter rod 782 opposite
the mounting portion 784 includes a jaw mechanism 786
which couples with anvil rod 616 of the anvil assembly 704
to connect the anvil adapter 780 and the anvil assembly 704.
Adapter rod 782 defines a central longitudinal bore 788
which extends to form slots 790 in opposed wall portions of
the rod 782 as shown in FIG. 49. The jaw mechanism
includes first and second opposed jaws 792 pivotally
mounted within longitudinal bore 788 of adapter rod 782
through pivot pin 794 and extending through the slots 790 of
the adapter rod 782. Jaws 792 move between an engaged
position with respect to anvil rod 616 (FIG. 50) to engage the
anvil rod 616 and a release position to release the anvil rod
616 as will be discussed.

Anvil adapter 780 further includes plunger 796 which is
mounted within longitudinal bore 788. Plunger 796 is nor-
mally biased toward opposed jaws 792 by coil spring 798
which is coaxially mounted about one end portion of the
plunger 796. The other end portion of plunger 796 defines an
enlarged cylindrical head 800. Head 800 of plunger 796
normally engages under the influence of coil spring 798,
inclined camming surfaces 802 of jaws 792 to bias the jaws
792 to the closed position depicted in FIGS. 50 and 51.

Anvil adapter 780 further includes ejector plate 804
disposed within the central longitudinal bore 788 adjacent
plunger 796. Ejector plate 804 has an enlarged head 806
which is received within cylindrical opening 808 of plunger
head 800, and an elongated portion 810 depending from the
head 806. Elongated portion 810 has a longitudinal bore 812
which accommodates pivot pin 794 of the jaw mechanism.
Ejector plate 804 is normally biased toward jaws 792 by coil
spring 814 which is disposed in a longitudinal opening 816
of plunger 796. When anvil 616 is secured within anvil
adapter 780, coil spring 814 is compressed through engage-
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ment of the distal tip 616¢ of anvil rod 616 and elongated
portion 810 of ejector plate 804. Ejector plate 804 is adapted
for limited longitudinal movement relative to adapter rod
782 to release the anvil adapter 780 from the anvil. In
particular, anvil adapter 780 is released from anvil rod 616
of anvil assembly 704 by advancing release button 716 to the
distal position of FIG. 44 which advances release collar 742,
release link 744 and anvil release collar 752. With reference
to FIGS. 52-53, as anvil release collar 752 advances,
camming surfaces 752a of release collar 752 engage inner
inclined surfaces 792a of jaws 792 to radially displace the
jaws to the position depicted in FIG. 53. Once the jaws 792
clear the vertical surface 616a of anvil rod 616 adjacent the
tapered mounting portion, the anvil rod 616 may be disen-
gaged.

Disengagement is facilitated through interaction of coil
spring 814 and ejector plate 804 which moves proximally
under influence of the compressed coil spring 814 to expel
the anvil rod 616 in a proximal direction and released from
the jaws 792 as detailed in FIG. 53. Thus, as appreciated, the
releasing mechanism provides a positive expulsion force to
eject anvil rod 616 from the anvil adapter 780 thereby
obviating the need of the surgeon to forcibly separate the
two components.

The use of system 700 will now be discussed. The upper
stomach section “u” and the bowel “b,” are resected in the
manner discussed hereinabove in connection with FIGS. 7
and 8. Light guide 760 is then advanced through a gastric
tube (not shown) positioned in the esophagus to be advanced
within the upper stomach section “u” in a similar manner to
that described in connection with insertion of the guide wire
“w” of FIG. 36. The light guide 760 is then energized
whereby light emitted by the guide 760 is focused on the
interior wall of the upper stomach section “u”. The focused
light provides a visual indicator to the surgeon as to location
of the light guide 760 so as to guide the surgeon in forming
the incision in the wall of the upper stomach section “u”. The
incision is preferably formed adjacent the lit area of the
stomach wall such that subsequent to creating the incision,
the surgeon can grasp the distal end of the light guide 760.
The light guide is disconnected from the light source. The
delivery instrument 702 with mounted anvil assembly 704 is
connected to the proximal end of the light guide. With
reference to FIG. 47, in accordance with the preferred
procedure, proximal cap 766 of light guide 760 is connected
to anvil assembly 704 with a suture “s” which is looped
through the eye loop 7664 of the cap 766 and passed through
the aperture “a” of anvil rod 616 in a similar manner to that
shown and described in connection with FIGS. 29 and 30. It
is noted that in accordance with this embodiment, the suture
“s” is not required to be looped through the anvil head 610
of the anvil as shown in FIG. 29 in that the anvil head 610
is releasably locked in the pivoted position as discussed
hereinabove. With the anvil assembly 704 connected to the
proximal end of the light guide 760, the light guide 760,
anvil assembly 704 and mounted delivery instrument 702 is
pulled through the esophagus in a similar manner to that
described in connection with FIG. 37.

The surgeon continues to advance the components until
anvil component 700 is within the upper stomach section
“v” and visible to the surgeon. Thereafter, the suture
attached to anvil assembly 704 is severed and removed,
thereby detaching light guide 760 which is then removed.

The bowel section “b,” is positioned with respect to the
upper stomach section “u”, and the circular anastomosis
instrument with attached adapter 780 is inserted through the
trocar in the same manner detailed in connection with the
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discussion of FIG. 38. The anvil rod 616 of the anvil
assembly 704 is grasped with a grasping instrument. For
example, FIGS. 54-55 illustrate a novel grasping forceps
which can facilitate gripping engagement of the anvil rod
616. This forceps is disclosed in commonly assigned pro-
visional application entitled SURGICAL JAWS, mailed
Mar. 5, 2001 under Express Mail Certificate No. EL
765221053 US, the contents of which is incorporated herein
by reference. The forceps jaws 900 permit grasping of the
anvil rod 616 from a substantially aligned direct near zero
degree approach.

The anvil rod 616 is then mounted within anvil adapter
780 by advancing anvil rod 616 between jaws 792 of the
anvil adapter 780 whereby upon insertion the jaws 792 are

displaced outwardly. Once the mounting portion of anvil rod 15

clears the jaws 792, the jaws 792 return to their normal
position under the influence of coil spring 798 and plunger
796 whereby the jaws 792 engage the vertical surface 616a
of the anvil rod 616 to effectuate mounting of the anvil rod
616 to the anvil adapter 780 (FIG. 50).

Delivery instrument 702 may then be activated by releas-
ing button 714 to permit the button 714 to return under the
influence of coil spring 736 to its normal position of FIG. 42
thereby causing corresponding proximal movement of pivot
rod 720 and pivot link 728 which pivots anvil head 610 to
the operative position. The circular anastomosis instrument
and anvil assembly are thereafter approximated and the
instrument 1is fired to join the tissue portions.

The release mechanism is thereafter actuated to release
anvil rod 616 from anvil adapter 780 in the manner dis-
cussed above. Delivery instrument is activated to return
anvil head 610 to the pivoted non-operative position. The
delivery instrument 702 and anvil assembly 704 are
removed through the esophagus “e”.

While the above description contains many specifics,
these specifics should not be construed as limitations on the
scope of the disclosure, but merely as exemplifications of
preferred embodiments thereof. Those skilled in the art will
envision other modifications within the scope and spirit of
the claims appended hereto.

What is claimed is:
1. An apparatus for facilitating performance of a gastro-
plasty procedure, which comprises:

an outer guide member dimensioned for insertion and
passage through an esophagus of a patient, the outer
guide member having a trailing proximal end and a
leading distal end, and defining an opening therein
extending at least along a portion of the length of the
outer guide member;

an elongate anvil delivery member at least partially dis-
posed within the opening of the outer guide member,
the delivery member adapted for relative distal longi-
tudinal movement within the outer guide member from
an initial position to an actuated position; and

an anvil operatively engageable with the delivery mem-
ber, the anvil including an anvil rod defining a longi-
tudinal axis and an anvil head connected to the anvil
rod, the anvil head being at least partially disposed
within the opening of the outer guide member and
being arranged proximal of the anvil rod when in the
initial position of the delivery member and being fully
exposed from the distal end of the outer guide member
upon movement of the delivery member to the actuated
position.

2. The apparatus according to claim 1 wherein the outer

guide member includes an internal annular groove, the
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annular groove dimensioned to accommodate peripheral
portions of the anvil head to facilitate retention of the anvil
within the guide member.

3. The apparatus according to claim 1 wherein the inser-
tion member comprises a flexible material.

4. The apparatus according to claim 3 wherein the cross-
sectional dimension of the anvil head is greater than the
internal dimension of the distal end of the outer guide, the
outer guide member adapted to deform to permit passage of
the anvil head through the opening to permit the anvil to be
expelled from the insertion member.

5. An apparatus for facilitating performance of a gastro-
plasty procedure, which comprises:

an outer guide member dimensioned for insertion and

passage through an esophagus of a patient, the outer
guide member having a proximal and distal ends, and
defining an opening therein extending at least along a
portion of the length of the outer guide member;

an elongate anvil delivery member at least partially dis-

posed within the opening of the outer guide member,
the delivery member adapted for longitudinal move-
ment within the outer guide member between an initial
position and an actuated position; and

an anvil operatively engageable with the delivery mem-

ber, the anvil including an anvil rod defining a longi-
tudinal axis and an anvil head connected to the anvil
rod, the anvil head being at least partially disposed
within the opening of the outer guide member when in
the initial position of the delivery member and being
fully exposed from the distal end of the outer guide
member upon movement of the delivery member to the
actuated position, the anvil head being pivotally
mounted to the anvil rod, the anvil head pivotally
movable between a non-operative position and an
operative position.

6. The apparatus according to claim 5 further including a
pivot member at least partially disposed within the outer
guide member and operatively connected to the anvil head,
the pivot member movable between first and second posi-
tions thereof to cause corresponding movement of the anvil
head between the respective non-operative and operative
positions.

7. The apparatus according to claim 6 wherein the pivot
member is normally biased to the second position thereof.

8. The apparatus according to claim 7 including means for
releasably locking the pivot member in the first position.

9. The apparatus according to claim 7 wherein the pivot
member is releasably locked in the first position.

10. The apparatus according to claim 9 wherein the pivot
member includes a locking surface engageable with a cor-
responding locking surface of one of the delivery member
and outer guide member, the locking surfaces cooperating to
releasably lock the pivot member in the first operative
position.

11. The apparatus according to claim 10 wherein the pivot
member includes a manually operable handle, the handle
defining the locking surface of the pivot element.

12. The apparatus according to claim 6 wherein the pivot
member is dimensioned to extend proximally beyond the
insertion member to be grasped by the surgeon.

13. The apparatus according to claim 5 wherein the anvil
is pivotally mounted to the delivery member.

14. The apparatus according to claim 13 further including
an elongate pivot member at least partially disposed within
the outer guide member, the pivot member operatively
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connected to the anvil and being movable to cause corre-
sponding pivotal movement of the anvil through a pivotal
range of motion.
15. A method for performing a bypass procedure in a
digestive system, comprising the steps of:
introducing an anvil including an anvil head and an anvil
rod extending from the anvil head through an esopha-
gus of a patient and into a first digestive tissue portion;

inserting an anastomosis instrument into a second diges-
tive tissue portion displaced from the first digestive
tissue portion;

manipulating the anvil from a proximal location to posi-

tion the anvil at a desired orientation with respect to the
anastomosis instrument;

engaging the anvil rod of the anvil with the anastomosis

instrument; and

firing the anastomosis instrument to connect the first and

second digestive tissue portions.

16. The method according to claim 15 wherein the anvil
is at least partially disposed within an outer guide and
wherein the step of introducing includes advancing the outer
guide and anvil through the esophagus.

17. The method according to claim 16 further including
the step of moving the anvil relative to the outer guide to
fully expose the anvil from the outer guide.

18. The method according to claim 17 including a deliv-
ery member at least partially disposed within the outer guide
and operatively engageable with the anvil and wherein the
step of moving includes advancing the delivery member to
expel the anvil from the outer guide.

19. The method according to 15 further including the step
of positioning a linear stapler instrument adjacent the first
digestive tissue portion, and further including the step of
firing the linear stapler instrument to form a staple line
adjacent the first digestive tissue portion.

20. The method according to claim 19 further including
the step of positioning a linear stapler instrument adjacent
the second digestive tissue portion, and further including the
step of firing the linear stapler instrument to form a staple
line adjacent the second digestive tissue portion.

21. The method according to claim 20 wherein the linear
stapler instruments each include a cutting member associ-
ated therewith, and wherein the steps of firing include
actuating the cutting member to server tissue adjacent the
staple lines to thereby resect the section digestive tissue
between the staple lines.

22. The method according to claim 20 further including
the step of forming access openings in each of the first and
second digestive tissue portions and further including the
step of passing the anvil rod of the anvil through the access
opening of the first digestive tissue portion and through the
access opening of the second digestive tissue portion to
connect to the anastomosis instrument.

23. The method according to claim 22 wherein each of the
steps of positioning is performed laparoscopically through a
trocar.

24. The method according to claim 15, further including
the step of disconnecting the anvil from the anastomosis
instrument and withdrawing the anvil through the esopha-
gus.

25. The method according to claim 15 wherein the step of
introducing includes advancing the anvil with the anvil rod
leading through the esophagus and the anvil head trailing.

26. A method for performing a bypass procedure in a
digestive system, comprising the steps of:
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introducing an anvil including an anvil rod and an anvil
head pivotally mounted to the anvil rod through an
esophagus of a patient and into a first digestive tissue
portion;

inserting an anastomosis instrument into a second diges-

tive tissue portion displaced from the first digestive
tissue portion;

manipulating the anvil from a proximal location to posi-

tion the anvil at a desired orientation with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument;

pivoting the anvil head from a non-operative position to

an operative position; and

firing the anastomosis instrument to connect the first and

second digestive tissue portions.

27. The method according to claim 26 further including a
pivot member disposed with the outer guide and operatively
engageable with the anvil head and wherein the step of
pivoting includes moving the pivot member to cause the
anvil head to pivot to the operative position.

28. A method for performing a bypass procedure in a
digestive system, comprising the steps of:

introducing an anvil through an esophagus of a patient

and into a first digestive tissue portion, the anvil being
pivotally mounted to a support member;

inserting an anastomosis instrument into a second diges-

tive tissue portion displaced from the first digestive
tissue portion;

manipulating the anvil from a proximal location by piv-

oting the anvil relative to the support member to orient
the anvil to a desired position with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument; and

firing the anastomosis instrument to connect the first and

second digestive tissue portions.

29. The method according to claim 28 wherein the anvil
is operatively connected to a movable pivot member and
wherein the step of manipulating includes moving the pivot
member thereby causing pivotal movement of the anvil
relative to the support member.

30. A method for performing a bypass procedure in a
digestive system, comprising the steps of:

introducing an anvil through an esophagus of a patient

and into a first digestive tissue portion;

inserting an anastomosis instrument through a trocar into

a second digestive tissue portion displaced from the
first digestive tissue portion;

manipulating the anvil from a proximal location to posi-

tion the anvil at a desired orientation with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument; and

firing the anastomosis instrument to connect the first and

second digestive tissue portions.

31. A method for performing a bypass procedure in a
digestive system, comprising the steps of:

introducing an anvil through an esophagus of a patient

and at least partially positioning the anvil into a stom-
ach tissue portion;

at least partially positioning an anastomosis instrument

into an intestinal tissue portion

manipulating the anvil from a proximal location to posi-

tion the anvil at a desired orientation with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument; and

firing the anastomosis instrument to connect the stomach

tissue portion and the intestinal tissue portion.
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32. The method according to claim 31 including the step
of isolating an upper stomach portion, the upper stomach
portion being connected to the esophagus.

33. The method according to claim 32 further including
the step of resecting the bowel to define a first bowel portion
connected to the stomach and a second bowel portion
separated from the first bowel portion.

34. The method according to claim 33 further including
the steps of approximating and connecting the second bowl
portion and the upper stomach portion.

35. A method for performing a bypass procedure in a
digestive system, comprising the steps of:

introducing an anvil through an esophagus of a patient
and at least partially positioning the anvil into an
esophageal tissue portion;

at least partially positioning an anastomosis instrument
into one of a stomach tissue portion and an intestinal
tissue portion

manipulating the anvil from a proximal location to posi-
tion the anvil at a desired orientation with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument; and

firing the anastomosis instrument to connect the esoph-
ageal tissue portion to the one of the stomach portion
and the intestinal tissue portion.

36. A method for performing a bypass procedure in a

digestive system, comprising the steps of:

introducing an anvil through an esophagus of a patient
and at least partially positioning the anvil into a first
stomach tissue portion,

at least partially positioning an anastomosis instrument
into a second stomach tissue portion

manipulating the anvil from a proximal location to posi-
tion the anvil at a desired orientation with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument; and

firing the anastomosis instrument to connect the first
stomach tissue portion and the second stomach tissue
portion.

37. An anvil delivery instrument which comprises:

an elongated outer member defining a general longitudi-
nal axis and having proximal and distal ends, and
defining a longitudinal bore;

a pivot member at least partially disposed within the
longitudinal bore of the outer member, the pivot mem-
ber adapted for longitudinal movement within the outer
member; and

an anvil mounted to the outer member and operatively
connected to the pivot member, the anvil including an
anvil rod and an anvil head pivotally mounted to the
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anvil rod, the anvil head pivotally movable from a
non-operative position to an operative position upon
longitudinal movement of the pivot member, the anvil
rod being mountable with respect to an end to end
anastomosis instrument.

38. The instrument according to claim 37 wherein the
pivot member is normally biased to a first position corre-
sponding to the operative position of the anvil head.

39. The instrument according to claim 38 wherein the
pivot member is releasably locked in a second position
corresponding to the non-operative position of the anvil
head.

40. The instrument according to claim 39 including a
manually operable handle connected to the pivot member,
the handle being manipulable to release the pivot member to
permit longitudinal movement of the pivot member to the
first position.

41. The instrument according to claim 37 further includ-
ing an elongated catheter guide operatively connectable to
the distal end of the outer member, the catheter guide
dimensioned for passage through a restricted passage.

42. The instrument according to claim 41 wherein the
catheter guide is connected to the anvil.

43. The instrument according to claim 42 wherein the
anvil includes a suture assembly mounted thereto, the suture
assembly including a length of suture looped through an
opening in the anvil.

44. The instrument according to claim 43 wherein the
suture assembly includes a coupler connected to the length
of suture and wherein the catheter guide includes a corre-
sponding couplers being engageable to connect the catheter
guide and the anvil.

45. A method for performing a bypass procedure in a
digestive system, comprising the steps of:

providing an outer guide including an anvil movably and

at least partially disposed therein;

concurrently advancing the outer guide and the anvil

through an esophagus of a patient and into a first
digestive tissue portion;

inserting an anastomosis instrument into a second diges-

tive tissue portion displaced from the first digestive
tissue portion;

manipulating the anvil from a proximal location to posi-

tion the anvil at a desired orientation with respect to the
anastomosis instrument;

connecting the anvil to the anastomosis instrument; and

firing the anastomosis instrument to connect the first and

second digestive tissue portions.
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