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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention is directed to an appara-
tus for use in intra-abdominally moving a first internal
organ to a position away from a second internal organ
where the apparatus holds the first internal organ in the
position without further manual input. More specifically,
the present invention is directed to an apparatus that is
inserted through the abdominal wall and into the abdom-
inal cavity to move a human liver to a position away from
a human stomach where the apparatus holds the liver in
the position without further manual input, thereby provid-
ing surgical access to the stomach.

2. Description of the Related Art

[0002] In laparoscopic surgical procedures, it is often
necessary to make incisions through the abdominal wall
for the sole purpose of providing access to the abdominal
cavity for surgical graspers or other similar types of re-
tracting instruments that are used to move one internal
organ to a position away from a second internal organ to
gain surgical access to the second internal organ. The
incisions made for the surgical graspers or similar retract-
ing instruments are in addition to the incisions made in
the abdominal wall for the surgical instruments used in
performing the surgical procedure on the second organ.
[0003] Furthermore, it is often necessary that an addi-
tional surgeon or surgical assistant be present solely for
the purpose of manipulating the surgical graspers or oth-
er similar retracting instruments in moving the first inter-
nal organ to a position away from the second internal
organ, and then manually holding the first internal organ
in the position during the surgical procedure performed
on the second internal organ.
[0004] The need for the additional surgical personnel
to manipulate and hold the surgical graspers or other
similar retracting instruments during the surgical proce-
dure increases the costs of surgery. In addition, the ad-
ditional incisions in the abdominal wall required for the
surgical graspers or other similar retracting instruments
often results in additional discomfort to the patient follow-
ing surgery and additional scarring. Document
WO2010/099327 discloses a device according to the pre-
amble of claim 1.
[0005] What is needed to overcome these disadvan-
tages associated with the above-described type of lapar-
oscopic surgical procedure is an apparatus that can be
operated to intra-abdominally move a first internal organ
to a position away from a second internal organ and then
hold the first internal organ in the position without requir-
ing additional manual input other than that provided by
the surgeon and without requiring additional abdominal
incisions other than those required for the surgery.

SUMMARY OF THE INVENTION

[0006] The invention is as disclosed in the appended
set of claims. The present invention overcomes the
above-described shortcomings of laparoscopic surgical
procedures by providing an apparatus that can be insert-
ed into the abdominal cavity through the same incision
to be used in a laparoscopic surgery procedure, to move
or retract a first internal organ, for example the liver, away
from a second internal organ, for example the stomach,
and then hold the first internal organ in the retracted po-
sition providing surgical access to the second internal
organ without requiring further manual input.
[0007] The apparatus is constructed of component
parts that are often used in laparoscopic as well as other
types of surgical procedures. The component parts will
be described herein using their common understood
names and their functions, without going into details of
the particular constructions of the component parts.
[0008] The basic construction of the apparatus of the
invention includes a length of cord. The cord could be
comprised of a first cord segment having a flexible length
with opposite first and second ends, and a second cord
segment having a flexible length with opposite first and
second ends. The cord segments could be provided by
lengths of suture, lengths of tubing such as IV tubing,
lengths of umbilical tape or elastic strips, or other equiv-
alent cord constructions. The first and second cord seg-
ments could be separate cord segments that are at-
tached together, or could be two cord segments of a sin-
gle continuous length of cord.
[0009] In one embodiment of the apparatus, first, sec-
ond, and third separate tissue connectors are attached
to the first and second cord segments. The tissue con-
nectors can be any type of known tissue connector that
can be manually manipulated to connect to body tissue,
and then manually manipulated to be removed from the
body tissue without leaving any significant damage to the
body tissue. In addition, the tissue connectors can be
biocompatible tissue connectors that are designed to be
left in the abdominal cavity after the surgery. Some ex-
amples of such tissue connectors include suture needles,
’T’ bars, graspers, barbed needles, hooks, clasps, rivet
assemblies, or any other equivalent type of connector.
The first and third tissue connectors are attached to the
opposite ends of the first cord segment and the second
and third tissue connectors are attached to the opposite
ends of the second cord segment. This positions the first
and second tissue connectors at the opposite ends of
the combined lengths of the first and second cord seg-
ments, and positions the third tissue connector at an in-
termediate position of the combined lengths of the first
and second cord segments.
[0010] In the use of the apparatus according to the
method of the invention, the apparatus is first manually
passed through the abdominal wall, for example through
an incision or a cannula in the abdominal wall, and is
positioned in the abdominal cavity in the area of the first
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and second internal organs. The third tissue connector
is then manually connected to tissue adjacent the first
internal organ. This positions the ends of the first and
second cord segments connected to the third tissue con-
nector between the first and second internal organs and
on an opposite side of the first internal organ from the
abdominal wall. The first tissue connector attached to the
opposite end of the first cord segment from the third tissue
connector is manually moved causing the length of the
first cord segment to move and engage across the first
internal organ and to move the first internal organ toward
the position away from the second internal organ. The
first tissue connector is then manually connected to the
abdominal wall.
[0011] The second tissue connector attached to the
opposite end of the second cord segment from the third
tissue connector is then manually moved causing the
second cord segment to move and engage across the
first internal organ and move the first internal organ to-
ward the position away from the second internal organ.
The second tissue connector is then manually connected
to the abdominal wall.
[0012] In the above matter, the first and second cord
segments engaging across the first internal organ hold
the first internal organ at the position away from the sec-
ond internal organ without further manual input. This pro-
vides surgical access to the second internal organ.
[0013] In a further embodiment of the apparatus of the
invention, the apparatus is comprised of a cord having a
continuous flexible length with opposite first and second
ends. A needle is attached to one end of the length of
cord and a knot is formed in the opposite end of the length
of cord.
[0014] According to the method of use of this aspect
of the apparatus, the apparatus is first positioned inside
the abdominal cavity in the same manner as the previ-
ously-described embodiment. The knotted end of the
length of cord is then connected to tissue adjacent the
first internal organ by first passing the needle through the
tissue and then manually pulling the length of cord
through the tissue. This attaches the knotted end of the
cord to the tissue between the first and second internal
organs.
[0015] The needle is then passed through the inter-
abdominal wall and manually moved back into the ab-
dominal cavity, causing a first segment of the length of
cord to engage across the first internal organ and move
the first internal organ toward the position away from the
second internal organ.
[0016] The needle is then again inserted through the
inter-abdominal wall at a location spaced from the first
insertion of the needle through the inter-abdominal wall,
and the needle and length of cord are pulled manually
into the abdominal cavity.
[0017] The needle and the end of the length of cord
attached to the needle are then passed through the knot
formed at the opposite end of the length of cord and pulled
tight, causing a second segment of the length of cord to

engage across and move the first internal organ toward
the position away from a second internal organ. A knot
is then tied between the opposite ends of the length of
cord and the portion of the cord extending from the knot
to the needle is cut and removed with the needle from
the abdominal cavity. The length of cord left in the ab-
dominal cavity forms a triangular loop with first and sec-
ond cord segments that engage across and hold the first
internal organ in the position away from the second in-
ternal organ without manual input. In this manner, surgi-
cal access is provided to the second internal organ with-
out manual input.
[0018] A still further embodiment of the apparatus of
the invention is comprised of a cord having a continuous
flexible length with opposite first and second ends, and
a tissue connector assembly with a releasable one-way
cord lock connected to an intermediate portion of the
cord.
[0019] The tissue connector assembly has a base
formed as a cylindrical housing. The base housing has
a length with opposite first and second ends and a hollow
interior bore extending through the housing. A rod is at-
tached to the base and is positioned in the interior bore
adjacent the housing second end.
[0020] A first tissue connector is provided on the base
and extends from the base first end. As in previous em-
bodiments, the tissue connector can be any known type
of tissue connector.
[0021] The intermediate portion of the cord length is
attached to the base by being wrapped around the rod
in the base housing. A first portion or first percentage of
the cord length extends from the cord intermediate por-
tion and from the base second end to the cord first end.
A second portion or second percentage of the cord length
extends from the cord intermediate portion and from the
base second end to the cord second end.
[0022] A releasable one-way lock is mounted in the
interior bore of the base for movement of the lock be-
tween first and second positions of the lock relative to
the base. The lock is biased by a spring toward the first
position. In the first position of the lock relative to the
base, the lock engages with the intermediate portion of
the cord wrapped around the rod and allows the cord first
portion to be pulled from the base second end to thereby
increase a length or percentage of the cord first portion
while decreasing a length or percentage of the cord sec-
ond portion, but the lock prevents the cord second portion
from being pulled from the base second end. In the sec-
ond position of the lock relative to the base the lock is
disengaged from the cord and allows the cord second
portion to be pulled from the base second end to thereby
increase the length or percentage of the cord second
portion while decreasing the length or percentage of the
cord first portion.
[0023] A second tissue connector is provided at the
cord second end. Again, the second tissue connector
can be any known type of tissue connector. A percentage
of the cord length extends between the first and second
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tissue connectors. This percentage of the cord length is
adjustable.
[0024] There is an actuator on the base that is opera-
tively connected to the lock. The actuator is movable be-
tween first and second positions of the actuator relative
to the base. When the actuator is moved from the first
position to its second position it causes the lock to move
from its first position to its second position and releases
the one way lock. The spring bias of the lock also biases
the actuator from its second position toward its first po-
sition.
[0025] In the use of this embodiment of the apparatus
according to the method of the invention, the apparatus
is first positioned inside the abdominal cavity in the same
manner as the previously described embodiments.
[0026] With the apparatus positioned in the abdominal
cavity, the second tissue connector at the cord’s second
end is connected to tissue adjacent to the first internal
organ or to the organ itself. The tissue connector assem-
bly with the releasable one-way cord lock is then grasped
at the actuator and moved toward the abdominal wall,
causing the cord second portion to be extended across
the first internal organ. When the cord second portion is
pulled tight continued movement of the tissue connector
assembly causes the actuator to move to its second po-
sition. This releases the lock and allows the cord second
portion to be pulled from the base second end increasing
the length or percentage of the cord second portion and
decreasing the length or percentage of the cord first por-
tion. The first tissue connector is then connected to the
abdominal wall and the actuator is released, causing the
actuator and the lock to move to their first position due
to the bias of the spring. The cord first portion is then
grasped and pulled from the second end of the base.
This in turn causes the length or percentage of the cord
second portion to decrease. As the cord first portion is
pulled from the base second end the length or percentage
of the cord second portion continues to decrease and
causes the cord second portion to engage across the
first internal organ and move the first internal organ to-
ward the position away from the second internal organ.
With the releasable one-way lock biased to the first po-
sition relative to the base, the cord second portion cannot
be pulled from the base.
[0027] In the above manner, the shortened length of
the cord second portion extending between the first tis-
sue connector connected to the abdominal wall and the
second tissue connector connected to the body tissue
adjacent the first internal organ engages across the first
internal organ and holds the first internal organ at the
position away from the second internal organ without fur-
ther manual input. This provides surgical access to the
second internal organ.
[0028] When it is desired to remove the apparatus of
the invention, the actuator is grasped and moved from
its first position to its second position relative to the ap-
paratus base. This in turn causes the lock to move from
its first position to its second position releasing the lock,

and allows the cord second portion to be pulled from the
base second end increasing the length or percentage of
the cord second portion while decreasing the length or
percentage of the cord first portion. This allows the cord
second portion to disengage from the first internal organ
and produces a sufficient length of the cord second por-
tion to allow the first tissue connector to be removed from
the abdominal wall and the second tissue connector at
the cord second end to be removed from the body tissue
adjacent the first internal organ or from the organ. The
apparatus then can be removed from the abdominal cav-
ity.
[0029] As described above, the embodiments of the
apparatus of the invention enable intra-abdominally mov-
ing a first internal organ to a position away from a second
internal organ where each of the embodiments of the
apparatus holds the first internal organ in the position
without manual input.

DESCRIPTION OF THE DRAWING FIGURES

[0030] Further features of the apparatus of the inven-
tion are set forth in the following detailed description of
the apparatus and are shown in the drawing figures.

Figure 1 is a plan view of one embodiment of the
apparatus of the invention.
Figure 2 is a plan view of a further embodiment of
the apparatus of the invention.
Figure 3 is a plan view of a still further embodiment
of the apparatus of the invention.
Figure 4 is a representation of the apparatus of Fig-
ure 1 being inserted into the abdominal cavity.
Figure 5 is a representation of the apparatus of Fig-
ure 1 being used according to the method of the dis-
closure.
Figure 6 is a representation of the apparatus of Fig-
ure 2 in use according to the method of the disclo-
sure.
Figure 7 is a representation of the apparatus of Fig-
ure 3 in use according to the method of the disclo-
sure.
Figures 8A-8E represent the insertion of one embod-
iment of the apparatus into the abdominal cavity.
Figures9A-9E represent the insertion of a further em-
bodiment of the apparatus into the abdominal cavity.
Figures 10A and 108 represent the insertion of a
further embodiment of the apparatus into the abdom-
inal cavity.
Figures 11A and 11B represent a further embodi-
ment of the apparatus.
Figures 12A and 12B represent a further embodi-
ment of the apparatus.
Figures 13A and 13B represent a further embodi-
ment of the apparatus
Figures 14A-14C represent a further embodiment of
the apparatus.
Figures 15A and 15B represent a further embodi-
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ment of the apparatus.
Figures 16A and 16B represent a further embodi-
ment of the apparatus.
Figure 17 represents a further embodiment of the
apparatus.
Figures 18A and 18B represent a further embodi-
ment of the apparatus.
Figures 19A and 19B represent a further embodi-
ment of the apparatus.
Figures 20A and 20B represent a further embodi-
ment of the apparatus.
Figures 21A and 21B represent a further embodi-
ment of the apparatus.
Figures 22A and 22B represent a further embodi-
ment of the apparatus.
Figure 23 represents a further embodiment of the
apparatus.
Figures 24A-24C represent component parts of a
further embodiment of the apparatus.
Figure 25 represents a component part of a further
embodiment of the apparatus.
Figure 26 represents a component part of a further
embodiment of the apparatus.
Figures 27A and 27B represent a further embodi-
ment of the apparatus.
Figures 28A and 28B represent a further embodi-
ment of the apparatus.
Figures 29A and 29B represent a further embodi-
ment of the apparatus.
Figures 30A and 30B represent a further embodi-
ment of the apparatus.
Figure 31 represents a further embodiment of the
apparatus.
Figure 32 represents a further embodiment of the
apparatus.
Figure 33 represents a component part of an em-
bodiment of the apparatus.
Figure 34 represents a component part of an em-
bodiment of the apparatus.
Figure 35 represents a component part of an em-
bodiment of the apparatus.
Figure 36 represents a component part of an em-
bodiment of the apparatus.
Figure 37 represents a component part of an em-
bodiment of the apparatus.
Figure 38 represents a component part of an em-
bodiment of the apparatus.
Figures 39A-39C represent component parts of an
embodiment of the apparatus.
Figures 40A and 40B represent component parts of
an embodiment of the apparatus.
Figure 41 represents a component part of an em-
bodiment of the apparatus.
Figure 42 represents a component part of an em-
bodiment of the apparatus.
Figure 43 represents a component part of an em-
bodiment of the apparatus.
Figures 44A and 44B represent component parts of

an embodiment of the apparatus.
Figures 45A-45E represent component parts of an
embodiment of the apparatus.
Figures 46A-46E represent component parts of an
embodiment of the apparatus.
Figures 47A-47D represent component parts of an
embodiment of the apparatus.
Figures 48A-48D represent component parts of an
embodiment of the apparatus.
Figures 49A and 49B represent component parts of
an embodiment of the apparatus.
Figures 50A and 50B represent component parts of
an embodiment of the apparatus.
Figures 51A-51E represent a method of positioning
an aspect of the apparatus in an abdominal insertion
device.
Figures 52A and 52B represent embodiments of the
apparatus and an insertion device.
Figure 53 represents embodiments of the apparatus
and an insertion device.
Figure 54 represents embodiments of the apparatus
and an insertion device.
Figures 55A-55C represent an embodiment of the
apparatus.
Figures 56A-56C are views of a further embodiment
of the apparatus of the invention that employs a tis-
sue connector with a releasable one-way cord lock.
Figures 57A-57C are views of the tissue connector
apparatus of Figures 56A-56C but rotated 90°. Fig-
ures 58A-58C are views of the tissue connector ap-
paratus similar to those of Figures 56A-56C, but with
the releasable one-way cord lock moved to an un-
locked position.
Figures 59A-59C are views of the surgical tissue
connector apparatus shown in Figures 58A-58C, but
rotated 90°.
Figures 60A-60C show a further embodiment of the
surgical tissue connector apparatus with a releasa-
ble one-way cord lock.
Figures 61A-61C are views of the tissue connector
apparatus of Figures 60A-60C, but rotated 90°.
Figures 62A-62C are views of the tissue connector
apparatus similar to those of Figures 60A-60C, but
with the releasable one-way cord lock moved to the
unlocked position.
Figures 63A-63C are views similar to those of Fig-
ures 62A-62C, but rotated 90°.
Figures 64-67 are representations of a method of
using either of the embodiments of the surgical tissue
connector apparatus shown in Figures 56A-56C or
60A-60C.
Figure 68 is a view of a still further embodiment of
the apparatus comprising two cord lengths and four
tissue connectors.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0031] Figure 1 shows one embodiment 12 of the ap-
paratus for intra-abdominally moving a first internal organ
to a position away from a second internal organ and then
holding the first internal organ in the position without man-
ual input. As stated earlier, the apparatus 12 is construct-
ed of component parts that are often used in laparoscopic
instruments and procedures as well as other types of
surgical instruments and procedures. Because such
component parts are known, the component parts that
make up the apparatus 12 of the invention will be de-
scribed herein using their common understood names
and functions, without going into the details of the par-
ticular constructions of the component parts. As is con-
ventional with laparoscopic apparatus, the component
parts of the apparatus are dimensioned to be inserted
through an incision in the abdominal wall or through a
cannula extending through the abdominal wall to position
the apparatus in the abdominal cavity.
[0032] The basic construction of the apparatus 12 of
the invention includes a length of cord. In the example
of Figure 1 the cord length is 25,4 cm (10 inches), but
the size of the apparatus 12 could change depending on
the size of the patient in which the apparatus is used. In
the embodiment shown in Figure 1, the cord is comprised
of a first cord segment 14 having a flexible length with
opposite first 16 and second 18 ends, and a second cord
segment 22 having a flexible length with opposite first 24
and second 26 ends.
[0033] The cord segments 14, 22 could be provided
by lengths of suture, lengths of tubing such as IV tubing,
lengths of umbilical tape or elastic strips, or other equiv-
alent cord constructions. The tubing or tape configura-
tions of the cord segments have the advantage of being
less likely to dig into or cut into the first internal organ in
use of the apparatus to be described. The first 14 and
second 22 cord segments could be separate cord seg-
ments that are attached directly together, or separate
cord segments that are attached by way of a further cord
segment 28 or some other component part of the appa-
ratus, or two cord segments of a single continuous length
of cord such as the two cord segments 14a, 22a shown
in Figure 2.
[0034] First 32, second 34, and third 36 separate tissue
connectors are attached to the first 14 and second 22
cord segments. The tissue connectors 32, 34, 36 can be
any type of known tissue connector that can be manually
manipulated to connect to body tissue, and then manually
manipulated to be removed from the body tissue 12 with-
out leaving any significant damage to the body tissue. In
addition, the tissue connectors 32, 34, 36 could be bio-
compatible tissue connectors that are designed to be left
in the abdominal cavity after the surgical procedure is
completed. Some examples of tissue connectors include
suture needles, ‘T’ bars, surgical graspers, barbed nee-
dles, hooks, clasps, rivet assemblies, or any other equiv-

alent type of connector. In the apparatus of the invention,
it is not necessary that all three tissue connectors 32, 34,
36 be the same type of tissue connector. Because various
different types of tissue connectors may be employed
with the apparatus 12 of the invention, the three tissue
connectors 32,34,36 of the apparatus 12 are represented
schematically in the drawing figures. The first 32 and third
36 tissue connectors are attached to the opposite ends
of the first cord segment 14. The third tissue connector
36 is also attached to one end of the second cord segment
22, with the second tissue connector 34 being connected
to the opposite end of the second cord segment 22. This
positions the first 32 and second 34 tissue connectors at
the opposite ends of the combined lengths of the first 14
and second 22 cord segments, and positions the third
tissue connector 36 at an intermediate position of the
combined length of the first 14 and second 22 cord seg-
ments. In Figure 1, the first 32 and second 34 tissue con-
nectors are shown connected to the respective first end
16 of the first cord segment 14 and the first end 24 of the
second cord segment 22 through the intermediary of ad-
ditional cord segments 38, 40. The third tissue connector
36 is shown connected to the second end 18 of the first
cord segment 14 and the second end 26 of the second
cord segment 22 through the intermediary of a further
cord segment 28. Figure 2 shows the apparatus 12 with
the first 32 and second 34 tissue connectors connected
directly to the respective first end 16 of the first cord seg-
ment 14 and the first end 24 of the second cord segment
22. Figure 2 also shows the third tissue connector 36
connected directly to the second ends 18, 26 of the first
cord segment 14 and the second cord segment 22.
[0035] Figures 4 and 5 illustrate an example of the use
of the apparatus 12 of Figure 1 according to the method
of the disclosure. In use, the apparatus 12 is first manually
passed through the abdominal wall 42, for example
through an incision or a cannula 44 in the abdominal wall
42, and is positioned in the abdominal cavity 46 in the
area of the first 48 and second 50 internal organs. In
Figure 4, the first internal organ 48 represented is the
human liver, and the second internal organ 50 represent-
ed is the human stomach.
[0036] The third tissue connector 36 of the apparatus
is then manually connected to tissue 52 adjacent the first
internal organ 48 and between the first 48 and second
50 internal organs. In the example shown in Figure 4, the
tissue 52 is the crus of the diaphragm. Connection of the
third tissue connector 36 to the tissue 52 positions the
second ends 18, 26 of the first 14 and second 22 cord
segments connected to the third tissue connector 32 be-
tween the first 48 and second 50 internal organs and on
an opposite side of the first internal organ 48 from the
abdominal wall 42.
[0037] The first tissue connector 32 attached to the op-
posite end 16 of the first cord segment 14 from the third
tissue connector 36 is then manually moved causing the
length of the first cord segment 14 to move and engage
across the first internal organ 48. Continued movement
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of the first tissue connector 32 causes the first cord seg-
ment 14 engaging across the first internal organ 48 to
move the first internal organ toward a position away from
the second internal organ 50. The first tissue connector
32 is then manually connected to the inner abdominal
wall 42.
[0038] The second tissue connector 34 attached to the
opposite end 24 of the second cord segment 22 from the
third tissue connector 36 is then manually moved causing
the second cord segment 22 to move and engage across
the first internal organ 48. Continued movement of the
second tissue connector 34 causes the second cord seg-
ment 22 engaging across the first internal organ 48 to
move the first internal organ 48 toward the position away
from the second internal organ 50. The second tissue
connector 34 is then manually connected to the inner
abdominal wall 42.
[0039] With the apparatus 12 connected between the
tissue 52 and the inner abdominal wall 42 in the manner
discussed above, the first cord segment 14 and the sec-
ond cord segment 22 engage across the first internal
organ 48 and hold the first internal organ 48 at the position
away from the second internal organ 50 without further
manual input. This provides surgical access to the sec-
ond internal organ 50. Without requiring manual holding
or restraining of the first internal organ 48 in the position
away from the second internal organ 50.
[0040] Figure 6 is a representation of the apparatus of
Figure 2 that has been connected between the tissue 52
and the inner abdominal wall 42 according to the same
method as the apparatus of Figure 1 described above.
[0041] In a further embodiment of the apparatus of the
invention shown in Figure 3, the apparatus 54 is com-
prised of a single cord 56 having a continuous flexible
length with opposite first 58 and second 60 ends. A tissue
connector in the form of a needle 62 is attached to the
first end 58 of the length of cord 56. At the opposite sec-
ond end 60 of the length of cord 56, the cord is formed
in a knot 64.
[0042] The method of using the aspect of the apparatus
54 shown in Figure 3 is illustrated in Figure 7. The appa-
ratus 54 is first positioned inside the abdominal cavity in
the same manner as the previously described embodi-
ments. The knotted end 64 of the length of cord is then
connected to the tissue 52 adjacent the first internal organ
48 by first passing the needle 62 through the tissue 52
and then manually pulling the needle 62 and the attached
length of cord 56 through the tissue 52. This attaches the
knotted second end 64 of the length of cord 56 to the
tissue 52 between the first 48 and second 50 internal
organs.
[0043] The needle 62 is then passed through the inter-
abdominal wall 42 and the needle 62 and the attached
length of cord 56 are pulled from the insertion site 72
back into the abdominal cavity 46. This causes a first
segment 74 of the cord length 56 to move into engage-
ment with and across the first internal organ 48. The en-
gagement of the first cord segment 74 with the first inter-

nal organ 48 moves the first internal organ 48 toward the
position away from the second internal organ 50.
[0044] The needle 62 is then again inserted through
the inter-abdominal wall 42 at a second insertion location
76 spaced from the first insertion location 72. The needle
62 and the attached length of cord 56 are pulled manually
through the second insertion 76 into the abdominal cavity
46 until an intermediate section of cord 78 extends be-
tween the two insertion sites 72,76.
[0045] The needle 62 and the attached length of cord
56 are then passed through the knot 64 formed at the
opposite end of the length of cord 56 and are pulled tight.
This causes a second cord segment 82 of the length of
cord 56 to engage across and move the first internal or-
gan 48 toward the position away from the second internal
organ 50. The length of cord 56 is pulled tight and a knot
is tied between the opposite ends of the cord at the knot
64 on the cord second end 60. The portion of the length
of cord 54 extending from the knot 64 to the needle 62
is then cut and removed from the abdominal cavity. The
length of cord 54 left in the abdominal cavity forms a
triangular loop with the first 56 and second 82 cord seg-
ments extending across the first internal organ 48 and
holding the first internal organ in the position away from
the second internal organ 50 without manual input. In this
manner, surgical access is provided to the second inter-
nal organ 50 without manually holding the first internal
organ 48 in its retracted position.
[0046] Figures 8A-8E represent one method of insert-
ing the apparatus of the disclosure into the abdominal
cavity and the method of using the apparatus. The em-
bodiment of the apparatus 12 shown in these drawing
figures has a pair of keith needles 80, 82 as the first and
second tissue connectors, and a ’T’ bar 84 as the third
tissue connector. The apparatus 12 is first positioned in-
side an insertion device 86 in the form of a hollow narrow
tube. The insertion device 86 is then inserted through a
trocar or cannula 44 that has been positioned in the ab-
dominal wall 42 in a conventional manner. Once inside
the abdominal cavity 46, the apparatus 12 is removed
from the interior of the insertion device 86 and the inser-
tion device is removed from the abdominal cavity through
the cannula 44. The ’T’ bar 84 or the third tissue connector
is then passed through the body tissue 52, i.e., the right
diaphragm crus as described earlier. Once the ’T’ bar 84
is passed through the tissue 52, it is rotated to its sub-
stantially 90 degree position relative to its pathway
through the tissue 52 as shown in Figure 8C. The appa-
ratus 12 is then pulled from the keith needles 80, 82. As
represented in Figure 80, the keith needles 80, 82 are
then passed through the abdominal wall 42 and the ap-
paratus is pulled tight against the first internal organ 48,
i.e., the liver. The needles 80, 82 are then pulled at the
exterior of the abdominal wall 42, causing the apparatus
to move the first internal organ 48 away from the second
internal organ, i.e., the stomach. A pair of tension clasps
88, 90 are attached to the respective first 14 and second
22 cord segments of the apparatus on the exterior of the
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abdominal wall 42 to hold the apparatus in its position
across the first internal organ 48 in the abdominal cavity
46.
[0047] Figures 9A-9E represent a method of using an
aspect of the apparatus 12 that is similar to that shown
in Figures 8A-8E and described above. In this example,
the apparatus 12 also employs the ’T’ bar 84 as its third
tissue connector. However, there is no needle provided
on the first cord segment 14 and there is no needle pro-
vided on the second cord segment 22. In this embodiment
of the apparatus 12, the first cord segment 14 is a length
of suture having a free end 92 opposite the ’T’ bar 84 and
the second cord segment 22 is a length of suture also
having a free end 94 opposite the ’T’ bar 84. The appa-
ratus 12 is shown in Figure 9A as being positioned in the
abdominal cavity 46 using the insertion device 86 in the
same manner described earlier with reference to the
method of Figures 8A-8E. The apparatus 12 of Figure
9A is also initially used according to the same method of
Figures 8A-8E in that the "T" bar 84 is passed through
the body tissue 52 and is positioned substantially 90°
relative to the pathway through the tissue. A pair 18 of
GraNee needles 96, 98 are then passed through the ab-
dominal wall 42. One of the GraNee needles 96 grabs
the suture free end 92 of the first cord segment 14 and
the other GraNee needle 98 grabs the suture free end
94 of the second cord segment 22. The GraNee needles
96, 98 are then withdrawn through the abdominal wall 42
pulling the suture free ends 92, 94 through the abdominal
wall. The suture free ends 92, 94 are then secured to the
abdominal wall using a pair of clamps 88, 90 as was done
in the previously-described embodiment of Figures 8A-
8E.
[0048] Figures 10A and 10B are a representation of
the method of the disclosure practiced using an ENDO
STITCH® device marketed by United States Surgical
Corporation. Figure 10A represents the distal end of the
ENDO STITCH® 102 being inserted through the cannula
44 in the abdominal wall 42 to a position adjacent the
diaphragm crus 52. As is conventional, the pair of jaws
104, 106 at the ENDO STITCH® distal end 102 hold a
needle 108 and a length of suture 110. The ENDO
STITCH® 102 is manually actuated to pass the needle
108 through the tissue 52 of the crus from one jaw 104
of the ENDO STITCH® to the opposite jaw 106 of the
ENDO STITCH®. The length of suture 110 is then re-
moved from the abdominal cavity 46 through the cannula
44 and is pulled tight, causing the length of suture 110
to move and hold the first internal organ away from the
second internal organ in substantially the same manner
as described earlier.
[0049] Figures 11A and 11B represent a further em-
bodiment of the apparatus 12. The embodiment of the
apparatus 12 shown in Figures 11A and 11B is substan-
tially the same as that of earlier-described embodiments,
except that the ’T’ bar of the previously-described em-
bodiments is replaced by a "J" hook locking clasp 112.
Figure 11A shows the locking clasp 112 in its open po-

sition prior to the hook portion of the clasp being passed
through the tissue 52 of the diaphragm crus. Figure 11B
shows the locking clasp 112 after the hook of the clasp
has been passed through the tissue 52 and the clasp has
been locked. The method of further using the apparatus
to move and hold an internal organ is substantially the
same as that of earlier-described embodiments.
[0050] Figures 12A and 12B show a further embodi-
ment of the apparatus 12. The construction of the em-
bodiment of the apparatus 12 shown in Figures 12A and
12B is substantially the same as earlier described em-
bodiments, except that the ’T’ bar or locking clasp is re-
placed by a barbed needle 114. The method of using the
aspect of the apparatus shown in Figures 12A and 12B
is substantially the same as that of earlier described em-
bodiments, except that the barbed needle 114 is passed
through the tissue 52 of the diaphragm crus until the barb
of the needle emerges from the tissue as shown in Figure
12B. This secures the apparatus to the tissue 52. Further
use of the apparatus to move and hold an internal organ
is substantially the same as that of earlier-described as-
pects.
[0051] Figures 13A and 13B show a further embodi-
ment of the apparatus 12 of the invention that is substan-
tially the same as that as earlier-described embodiments
except that the third tissue connector or ’T’ bar is replaced
by a resilient biased clasp 116. In the method of using
the apparatus of Figures 13A and 13B, the opposite arms
118, 120 of the clasp 116 are compressed to open the
jaws 122, 124 of the clasp as shown in Figure 13A. The
jaws 122, 124 are then positioned around the tissue 52
of the diaphragm crus and are allowed to close, thereby
securing the clasp 116 to the tissue 52. The subsequent
method of using the apparatus shown in Figures 13A and
13B is substantially the same as that of previously-de-
scribed aspects of the apparatus.
[0052] Figure 14A-14C show a further embodiment of
the apparatus 12 that is substantially the same as that
of previously-described embodiments except that the
third tissue connector is a two-piece rivet assembly. The
assembly is comprised of a pin 126 having an enlarged
point 128 and a cap 130 having a circular center opening
132. In the method of using the apparatus of Figures 14A-
14C, the pin 126 is first inserted through the tissue 52 of
the diaphragm crus until the point 128 projects from the
opposite side of the tissue. The point 128 is then inserted
through the center opening 132 of the cap 130, thereby
securing the pin 126 and the cap 130 to the tissue 152.
The subsequent steps of using the apparatus of Figures
14A-14C is substantially the same as that of earlier-de-
scribed embodiments of the apparatus.
[0053] Figures 15A and 15B show a further embodi-
ment of the apparatus 12 that has substantially the same
construction of earlier-described embodiments of the ap-
paratus except for the first and second tissue connectors
being a pair of "J" shaped hooks 134, 136. In the method
of using the aspect of the apparatus shown in Figures
15A and 15B, the first cord segment 14 and the second
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cord segment 22 are secured to the inner abdominal wall
42 by passing the hooks 134, 136 through the tissue of
the inner abdominal wall. Apart from this, the method of
using the apparatus shown in Figures 15A and 15B is
substantially the same as that of earlier-described as-
pects of the apparatus.
[0054] Figures 16A and 16B represent a further aspect
of the apparatus and its method of use that are substan-
tially the same as that of previously-described embodi-
ments, except for the first and second tissue connectors
being a pair of "J" hook locking clasps 138, 140. In the
method of using the apparatus of Figures 16A and 16B,
the hook portions of the locking clasps 138, 140 are
passed through the tissue of the inner abdominal wall 42
and then are locked closed. This secures the first cord
segment 14 and the second cord segment 22 to the inner
abdominal wall. Apart from this, the method of using the
apparatus of the disclosure shown in Figures 16A and
16B is substantially the same as that of earlier-described
aspects of the apparatus.
[0055] Figures 17 shows a representation of an em-
bodiment of the apparatus where the first and second
tissue connectors are provided as a pair of resilient, bi-
ased clasps 142, 144 that have substantially the same
construction of the earlier described clasp 116. The
clasps 142, 144 are secured to the inner abdominal wall
42 by first opening the clasps and positioning tissue of
the inner abdominal wall between the open jaws of the
clasps, and then allowing the jaws of the clasps to close
over the tissue. This secures the first cord segment 14
and the second cord segment 22 to the inner abdominal
wall. Apart from this, the method of using the apparatus
represented in Figure 17 is substantially the same as that
as earlier described aspects of the apparatus.
[0056] Figures 18A and 18B show an embodiment of
the apparatus that is substantially the same as that of
Figure 7. The embodiment of Figures 18A and 18B differs
from that of the Figure 7 embodiment in that the free ends
146, 148 of the length of suture 150 are tied in a knot
completing the triangular loop configuration of the length
of suture 150 at a location that is displaced from the por-
tion of the suture 150 passed through the tissue 52 of
the diaphragm crus. Apart from this, the method of using
the apparatus of the disclosure shown in Figures 18A
and 18B is substantially the same as that of the aspect
of the apparatus shown in Figure 7.
[0057] Figures 19A and 19B show a further embodi-
ment of the apparatus. The apparatus shown in these
drawing figures is comprised of a length of cord 152 with
a circular pledget 154 secured at one end of the cord and
a needle, for example a keith needle 156, secured to the
opposite end of the cord. The cord 152 could be a length
of suture or other similar material. In the method of using
the apparatus shown in Figures 19A and 19B, the needle
156 is first passed through the abdominal wall 42 and
into the abdominal cavity 46. The needle 156 is then
passed through the tissue 52 of the diaphragm crus. The
needle 156 is then again passed through the abdominal

wall 42 to the exterior of the abdomen and is pulled tight.
This results in the length of cord 152 engaging against
and moving the first internal organ away from the second
internal organ in substantially the same manner as pre-
viously-described embodiments. The tight length of cord
152 is then secured in place by a clasp 158 attached to
the length of cord 152 against the exterior of the abdom-
inal wall 42.
[0058] Figures 20A and 20B show a representation of
a further embodiment of the apparatus. In Figure 20A,
the apparatus is shown comprised of a length of cord 160
having a circular pledget 162 at one end and a needle,
for example a keith needle 164, at the opposite end. The
apparatus also includes a second shorter length of cord
166 with a ’T’ bar 168 at one end and a loop 170 formed
in the opposite end. In the embodiment, the cords 160,
166 may be suture or other similar materials. The method
of using the apparatus is represented in Figure 20B. The
’T’ bar 168 is first secured to the tissue 52 of the dia-
phragm crus. The needle 164 is then passed through the
tissue of the inner abdominal wall 42, through the loop
170 and then through the abdominal wall 42 to the exte-
rior of the abdomen. Pulling the needle 164 on the exterior
of the abdomen pulls the cord 160 tight across the internal
organ to move and hold the internal organ in substantially
the same manner as that of previously-described aspects
of the apparatus.
[0059] Figures 21A and 21B show a further embodi-
ment of the apparatus that is substantially the same as
that of the embodiment of Figures 20A and 20B, except
that the needle 164 is removed from the end of the length
of cord 160, leaving a free end 172 of the cord. The meth-
od of using this aspect of the apparatus is substantially
the same as that of the previously-described aspect ex-
cept for the step of passing the cord free end 172 through
the abdominal wall 32. A GraNee needle (not shown)
may be used to perform this step of the method.
[0060] Figures 22A and 22B show a further embodi-
ment of the apparatus that is substantially the same as
that of the previously-described embodiment, except that
it is comprised of only the length of cord 160 having the
circular pledget 162 at one end and a free end 172 of the
cord at the opposite end. In the method of using this em-
bodiment of the apparatus, the suture free end 172 is
first passed through the inner abdominal wall 42, then
through the tissue 52 of the diaphragm crus, and then
through and out of the abdominal wall 42. As in the pre-
viously-described embodiment, the suture free end 172
can be passed through the tissue of the abdominal wall
42 and the crus 52 using a GraNee needle or other similar
instrument. The length of cord 160 is pulled tight to move
and hold the first internal organ relative to the second
internal organ in substantially the same manner as pre-
viously-described method aspects of the apparatus.
[0061] Figure 23 shows a further embodiment of the
apparatus that is substantially the same as that of earlier-
described embodiments except for the first and second
tissue connectors being "J" hook locking clasps 174, 176
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that incorporate one-way clutch mechanisms. The ends
of the cord segments 14, 22 can be pulled through the
clutch mechanisms of the clasps 174, 176 in one direc-
tion, but are prevented by the clutch mechanisms from
being pulled through the clasps 174, 176 in the opposite
directions.
[0062] Figure 24A-24C show representations of a "J"
hook locking clasp such as that shown in Figure 23, with
a one-way clutch mechanism. The one-way clutch mech-
anism is comprised of a rotatable pulley 178 and a "V"
shaped groove 180 positioned adjacent the pulley 178.
An end portion of the cord 182 is threaded through the
"V" shaped groove 180 and then around the pulley 178.
When the end of the cord 182 extending from the pulley
178 is pulled tight, the relative positions of the pulley 178
and the groove 180 cause the portion of the cord 182 to
wedge and become locked in the bottom of the groove
180.
[0063] Figure 25 shows a further representation of the
embodiment of the apparatus employing a "J" hook lock-
ing clasp 184 with a one-way clutch mechanism. The
one-way clutch mechanism is comprised of a pair of piv-
oting cams 186, 188 having opposing ratchet tooth sur-
faces 190, 192. A portion of the apparatus cord 194 is
threaded between the opposed tooth surfaces. The por-
tion of cord 194 can be pulled through the spacing be-
tween the cam ratchet tooth surfaces 190, 192 in one
direction, for example to the left in Figure 25, but the
cams 186, 188 pivot toward each other and their ratchet
tooth surfaces 190, 192 clamp the cord portion 194 be-
tween the surfaces when the cord portion is pulled in the
opposite direction, for example to the right as shown in
Figure 25.
[0064] Figure 26 shows a representation of a further
embodiment of the "J" hook clasp 196 having a one-way
clutch mechanism. In this embodiment, the one-way
clutch mechanism is comprised of a toothed wheel 198
that engages with the cord portion 20 pulled through the
claps 196. The tooth wheel 198 also has a smaller ratchet
wheel 202 at its center. The ratchet wheel 202 engages
against a resilient pawl 204. The ratchet wheel 202 and
resilient pawl 204 function in the conventional manner
allowing the toothed wheel 198 to rotate in one direction
when the cord portion 200 is pulled through the clutch
mechanism, for example to the right as shown in Figure
26, but prevent the rotation of the toothed wheel 198 and
the movement of the cord portion 200 when the cord por-
tion is pulled in the opposite direction, for example to the
left as shown in Figure 26.
[0065] Figures 27-32 show several different represen-
tations of the possible constructions of the cord segments
14, 22, 38 of the apparatus of the invention. In Figures
27-32 the first and second tissue connectors are repre-
sented by needles, for example keith needles 80, 82. The
third tissue connector is represented by a ’T’ bar 84. It
should be understood that these are only examples of
only three tissue connectors that could possibly be used
with the apparatus of the invention, and that other forms

of tissue connectors, for example the types described
herein could be used as the three tissue connectors on
the apparatus.
[0066] Figure 27 shows the first 14, second 22 and
third 38 cord segments as being constructed of suture
material.
[0067] Figure 28 shows the first 14 and second 22 cord
segments being part of a single length of surgical tape
or strap, and the third cord segment 38 being constructed
of suture.
[0068] Figure 29 shows the first 14 and second 22 cord
segments being constructed of lengths of suture inserted
through lengths of surgical tubing. The third cord seg-
ment 38 is constructed of suture.
[0069] Figure 30 shows the apparatus as having first
14 and second 22 cord segments constructed of combi-
nations of surgical tape and suture connected end to end.
The third cord segment 38 is constructed of suture ma-
terial.
[0070] Figure 31 shows the apparatus being construct-
ed of first 14 and second 22 cord segments formed from
a single length of suture material inserted through a single
length of surgical tubing. The third cord segment 38 is
constructed of suture material.
[0071] Figure 32 shows the apparatus as having the
first 14 and second 22 cord segments constructed of a
single continuous length of surgical tape having lengths
of suture at opposite ends. The third cord segment 38 is
constructed of suture material.
[0072] Figures 33-45 show examples of some of the
various different types of tissue connectors that could be
used as anyone of the tissues connectors 32, 34, 36 of
the apparatus. These are only some of the possible types
of tissue connectors, and the connectors shown in Fig-
ures 33-45 should not be interpreted as limiting the ap-
paratus to the particular tissue connectors shown.
[0073] Figure 33 shows a ’T’ bar 84 as one example
of anyone of the three tissue connectors 32, 34, 36.
[0074] Figure 34 shows a barbed needle 114 as any-
one of the three tissue connectors 32, 34, 36.
[0075] Figure 35 shows the two-piece rivet pin 126 and
cap 130 connector that can be used as anyone of the
three tissue connectors 32, 34, 36.
[0076] Figure 36 shows the "j" hook locking clasp 112
that can be used as anyone of the three tissue connectors
32, 34, 36.
[0077] Figure 37 shows the resilient, biased clasp 116
that could be used as any one of the three tissue con-
nectors 32, 34, 36.
[0078] Figure 38 shows a cross-section of an embod-
iment of a "j" hook locking clasp. The embodiment shown
is comprised of a cylindrical housing 206 that contains
the "j" hook 208 and a coil spring 210 that biases the "j"
hook 208 to its closed position.
[0079] Figures 39A-39C show a variation of the "j" hook
locking clasp of Figure 38 where the coil spring 210 is
replaced by a spiral band spring 212. Figure 39B shows
the spiral and spring 212 in its extended configuration,
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and Figure 39C shows the spring in its compressed con-
figuration.
[0080] Figures 40A and 40B show a tissue connector
clasp that is comprised of a pair of resilient jaws 214, 216
that project from one end of a hollow housing 218, and
a pin 220 connected to the jaws that projects from the
opposite end of the housing. A spring 22 contained in the
housing 218 biases the pin 220 and the jaws 214, 216
to the left as shown in Figure 40A. This causes the resil-
ient jaws to move to their open position shown in Figure
40A. Pulling the pin 220 to the right against the bias of
the spring 222 causes the housing to slide against the
opposite sides of the jaws 214, 216 and move the jaws
to their closed position.
[0081] Figure 41 shows a side view of the resilient bi-
ased clasp 116 described earlier. Compressing the op-
posite arms 118, 120 of the clasp 116 causes the jaws
122, 124 to separate. Releasing the compression force
causes the jaws 122, 124 to move together under the
bias of the resilience of the clasp 116.
[0082] Figure 42 shows an embodiment of a clasp
comprised of a first jaw 224 and first arm 226 connected
by a pivot connection 228 to a second jaw 230 and second
arm 232. An oblong cam 234 on a toothed cam wheel
236 is positioned between the pair of arms 226, 232. A
toothed actuator wheel 238 meshes with the toothed cam
wheel 236. Rotation of the actuator wheel 238 will cause
rotation of the cam wheel 236 and the cam 238. Rotation
of the cam 234 to its position shown in Figure 42 pushes
the pair of arms 226, 232 away from each other which in
turn causes the pair of jaws 224,230 to move toward each
other. Rotation of the cam 234 90° or one-quarter turn
from its position shown in Figure 2 will cause the jaws
242, 230 to move away from each other.
[0083] Figure 43 shows an embodiment of a clasp
comprised of a first jaw 240 and first arm 242 connected
by a pivot connection 244 to a second jaw 246 and second
arm 248. A spring 250 is positioned between the pair of
arms 240, 248 and biases the arms away from each oth-
er. This in turn biases the first jaw 242 and second jaw
246 toward each other. The jaws 242, 246 are opened
by applying a compression force to the opposite sides of
the first arm 240 and second arm 248 that compresses
the spring 250.
[0084] Figures 44A-44B show a side-sectioned view
of a construction of the rivet assembly described earlier.
As seen in the drawing figures, the pin head 128 is slightly
larger in diameter than the cap hole 132. When the pin
126 is attached to the cap 130, there is a fixed gap or
maximum distance between a circular head 252 of the
pin 126 and the cap 130.
[0085] Figures 45A-45E show a further embodiment
of a rivet assembly. In this assembly, the rivet pin 254
has several notches 256 along its length between the pin
head 258 and the pin point 260. The rivet cap 262 is
similar in construction to that of the previously-described
embodiment with a center opening or hole 264 extending
through the cap. However, the cap 262 is also formed

with a transverse slot 266 that intersects the center hole
264 and a parallel slot 268 that extends into the cap 262
parallel to the center hole 264 and intersects the trans-
verse slot 266. A locking tab 270 with a pin hole 272 and
a spring hole 274 is inserted in the transverse slot 266
for sliding movement therein. A resilient wire spring 276
is inserted downwardly into the parallel slot 268 and
through the tab pin hole 272. inserting the rivet pin 254
into the cap center hole 264 and through the tab pin hole
272 causes the pin to slide the 30 tab to the left as shown
in Figure 45A against the bias of the wire spring 276. As
a pin notch 256 passes through the tab hole 272, the bias
of the spring 276 causes the tab 270 to move to the right
and into the notch 256. This locks the pin 254 in place
relative to the cap 262. With the pin 254 having a number
of notches, and in the example of Figure 45A having three
notches, the position of the pin head 258 relative to the
cap 262 can be adjusted between three positions. This
provides an adjustable gap or an adjustable distance be-
tween the pin head 258 and the cap 262.
[0086] Figures 46A-46E represent a further embodi-
ment of the apparatus of the invention. This embodiment
is comprised of a length of cord 278 having a needle 280
at one end and a loop 282 formed at the opposite end.
A circular pledget 284 is provided on the length of cord
278 toward the loop end of the cord. The apparatus also
includes a locking collar having a hollow cylindrical hous-
ing 286 that contains a tubular one-way suture lock 288.
The suture lock 288 is basically cylindrical but is formed
with a resilient tab 290 that projects toward the center of
the cylindrical configuration of the suture lock. Figure 46E
shows a cross-section representation of the collar cylin-
drical housing 286 containing the one-way suture lock
288 and a portion of the length of cord 278 extending
through the collar. The method of using this aspect of the
apparatus is shown in Figure 46C. In use in the abdominal
cavity 46, the needle 280 is first passed through the tissue
52 in the area of the diaphragm crus, and then is passed
a first time through the inner abdominal wall 42. The nee-
dle 280 is then moved across the inner abdominal wall
42 and is again passed a second time through the inner
abdominal wall. The needle is then inserted through the
loop 282 and is pulled tight. This causes the length of
cord 278 to form a triangular loop in the abdominal cavity
that moves the first internal organ away from the second
internal organ and holds the first internal organ in the
displaced position in the same manner as previously-
described methods of using the apparatus of the inven-
tion. The needle 280 is then passed through the collar
cylindrical housing 286 and the housing 286 is moved
tight against the cord loop 282. The cord loop 282 is small-
er than the housing 286 so that the housing cannot pass
through the loop 282. As the length of cord 278 is pulled
through the collar housing 286, the locking tab 290 en-
gages against the side of the cord 278 as shown in Figure
46E. This allows the cord 278 to move through the collar
housing 286 in the direction to the right shown in Figure
46E, but prevents movement of the cord to the left as
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shown in the figure. In this manner, the apparatus of Fig-
ures 46A-46E holds the length of cord tight in its triangular
loop configuration.
[0087] Figures 47A and 47B show a further embodi-
ment of the apparatus of the invention. The apparatus is
comprised of a length of cord 294 having a pledget 296
secured at one end and a needle 298 secured at the
opposite end. The apparatus also includes a one-way
locking mechanism 300 having a pair of channels 302,
304 through the mechanism dimensioned to receive the
length of cord 294. One of the channels 302 allows the
length of cord 294 to move through the channel in one
direction, but prevents the opposite direction of move-
ment. The other channel 304 allows the length of cord
294 to move through the channel in one direction, but
also prevents the opposite direction of movement of the
cord 294. As represented in Figure 47A, the method of
using the apparatus first involves the needle 298 passing
through the inner abdominal wall until the pledget 296 is
positioned up against the wall. The needle 298 then pass-
es through the tissue 52 in the area of the diaphragm
crus. The needle 298 is then inserted through the first
channel 302 of the one-way locking mechanism 300. The
needle 298 is then again passed through the inner ab-
dominal wall at a location spaced from the first insertion
site and is then passed through the second channel 304
of the one-way locking mechanism 300. The needle 298
with the length of cord 294 are then pulled tight and the
locking mechanism 300 is moved up against the inner
abdominal wall at the second needle insertion site. This
causes the length of cord 294 to move the first internal
organ and hold the first internal organ in its moved posi-
tion away from the second internal organ in a similar man-
ner to that of earlier-described embodiments.
[0088] Figures 47C and 47D show the interior of one
embodiment of the one-way locking mechanism 300. The
mechanism 300 includes a housing first half 306 and a
second half 308 that are connected together by a living
hinge 310. The open position of the locking mechanism
is shown in Figure 47D. The interior of the two halves
306,308 of the locking mechanism are formed with
grooves 312,314 that form the two channels 302,304
through the locking mechanism when the two halves 306,
308 of the locking mechanism are pivoted about the living
hinge 310 and snapped together. A "U" shaped spring
member 316 is positioned in the first locking mechanism
half 306. The spring member 316 has a pair of arms
318,320 that project from opposite sides of the spring
member. Each arm 318, 320 in turn has a resilient locking
tab 322, 324 that projects outwardly at an angle from its
respective arm 318, 320. The resilient tabs 322, 324 are
positioned to engage in sliding engagement along por-
tions of the cord 294 that pass through the channels 302,
304. As shown in Figure 47D, the one tab 322 will allow
the cord 294 to slide across the tab in a direction from
right to left as shown in the drawing figure, but will prevent
the reverse sliding movement of the cord. The other tab
324 will allow sliding movement of the cord 294 across

the tab 324 in a left to right direction as shown in Figure
47D, but will prevent the reverse movement of the length
of cord 294.
[0089] Figures 48A-48D show a variant embodiment
of the one-way locking mechanism 300. As shown in Fig-
ure 48A, the length of cord is passed through the locking
mechanism 328 in much the same manner as the earlier-
described locking mechanism 300. However, the second
channel 330 of the locking mechanism 328 of Figure 48A
has a block 332 with a hole 334 positioned along the
channel. An inclined tooth 336 is positioned in the block
hole 334. The portion of the cord length 338 that extends
through the locking mechanism channel 330 also ex-
tends through the block hole 334. A spring 340 in the
locking mechanism 328 biases the block 332 and the
tooth 336 toward the portion of cord 338 extending
through the locking mechanism channel 330. Due to the
inclination of the tooth 336, with the spring 340 biasing
the tooth 336 into engagement with the cord portion 338,
the cord portion 338 can slide over the tooth 336 as it is
moved in a left to right direction as shown in Figure 48C,
but is prevented from moving in the opposite direction.
Pressing the block 332 into the locking mechanism 328
against the bias of the spring 340 disengages the tooth
336 from the cord portion 338 and permits the cord por-
tion to move in either direction through the locking mech-
anism 328.
[0090] Figures 49A and 49B show a further embodi-
ment of a cord locking mechanism 344 that is similar to
that of Figure 48A. A cross-section of a channel 346 ex-
tending through the locking mechanism 344 is shown in
Figure 49A. The channel 346 is formed with pairs of ridg-
es 348, 350 on opposite sides of the channel. A wave
form spring 352 is positioned in the channel 346. The
spring 352 has grooves 354 formed through peaks
formed in the wave form spring. The portion of the cord
356 passing through the locking mechanism channel 346
also passes through the grooves 354 in the wave form
spring 352. A button hole 358 is provided in the top of
the cord locking mechanism 344 and a release button
360 is positioned in the hole. When the release button
360 is pressed in the hole 358, it engages with the wave
form spring 352 and compresses the spring to the posi-
tion shown in Figure 49A. In this position of the spring
352 the cord 356 is free to move in opposite directions
through the locking mechanism 344. When the button
360 is released, the spring 352 moves upwardly from its
position shown in Figure 49A and portions of the spring
362 engage with the cord portion 356 extending through
the lock mechanism channel 346 and hold the cord por-
tion against the ridges 348 at the top of the channel 346.
This locks the cord portion 356 in the locking mechanism
344.
[0091] Figures 50A and 50B show a further embodi-
ment of a one-way cord locking mechanism. The mech-
anism includes a housing 364 having a hole 366 extend-
ing through the housing that is defined by a cone-shaped
interior surface 368. A pair of lock members 370,372 are
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positioned in the housing hole 366. Each of the lock mem-
bers 370, 372 have exterior surfaces 374,376 that when
the locking members are positioned together, define a
truncated cone shape that fits within the coneshaped in-
terior surface 368 of the housing 364. The opposing in-
terior surfaces 378, 380 of the lock members 370, 372
are formed with mating peaks and valleys. As shown in
Figure 50B, a spring 382 biases the two lock members
370, 372 into the cone-shaped interior surface 368 of the
housing 364, thereby causing the lock member interior
surfaces 378, 380 to move toward each other. A portion
of a cord length 384 extending through the opposing in-
terior surfaces 378, 380 of the lock members 370, 372
is prevented from moving in the upward direction as
shown in Figure 50B due to the bias of the spring 382.
However, when the cord portion 384 is moved in the op-
posite downward direction as shown in Figure 50B, the
movement of the cord portion 384 causes the lock mem-
bers 370, 372 to compress the spring 382. This allows
the lock member interior surfaces 378, 380 to move away
from each other and release the portion of the cord 384
for movement through the lock mechanism.
[0092] Figures 51A-51E show one method of inserting
the apparatus of the invention into the tubular insertion
device 86 described earlier. As shown in these drawing
figures, a length of suture 386 is looped around the ap-
paratus and is then pulled through the interior of the in-
sertion device 86. The first 14 and second 22 cord seg-
ments are folded flat against each other and the addi-
tional cord segment 38 is folded over parallel with the
first cord segment 14 and second cord segment 22. The
apparatus is then pulled by the suture loop 386 into the
interior of the insertion device 86 to the position shown
in Figure 51E.
[0093] Figures 52A and 52B show a further embodi-
ment of an insertion device 390. The insertion device 390
has the configuration of an elongate narrow rod with a
pair of opposed grooves 392, 394 extending up one side
of the rod from a distal end 396 of the rod. A third groove
398 is formed in a side of the rod toward a proximal end
of the rod. The third groove 398 is positioned between
the opposed pair of grooves 392, 394. According to the
method of using the insertion device 390, the first cord
segment 14 and second cord segment 22 of the appa-
ratus 12 are positioned in the opposed pair of grooves
392, 394 that extend from the insertion device distal end
396. The additional cord segment 38 of the apparatus 12
is positioned in the third groove 398 in the side of the rod.
With the cords of the apparatus held in these grooves,
the insertion device 390 is then inserted through a can-
nula 44 to insert the apparatus 12 into the abdominal
cavity.
[0094] Figure 53 shows a representation of a further
embodiment of the insertion device 402 that is similar in
construction to the previously-described embodiment of
the insertion device 390. The insertion device 402 of Fig-
ure 53 is also comprised of a pair of opposed grooves
404, 406 that receive the first 14 and second 22 cord

segments of the apparatus 12, and a third groove 408
that receives the additional cord segment 38 of the ap-
paratus.
[0095] Figure 54 shows a still further embodiment of
an insertion device 410. The insertion device 410 has a
rod-shaped length with a hollow distal end. The rod distal
end is comprised of a first half 412 and a second half 414
that are connected together by a living hinge assembly
416. According to the method of using the insertion de-
vice 410 of Figure 54, the apparatus 12 is positioned in
the interior of the first half 412 with the first cord segment
14 and second cord segment 22 extending parallel to
each other, and the third cord segment 38 folded over
the first cord segment 14 and second cord segment 22.
The second half 414 of the insertion device is then folded
over the hinge assembly 416 and snapped closed to pre-
pare the insertion device 410 for insertion of the appara-
tus 12.
[0096] Figures 55A-55C show a mesh apparatus 420
that is designed to be used as a part of the apparatus of
the invention. The mesh apparatus 420 is basically com-
prised of a generally rectangular or trapezoidal-shaped
panel of surgical mesh 422 with a pair of axially aligned
tubes 424 at one side and a pair of axially aligned tubes
426 at the opposite side. As shown in Figure 55B, the
mesh apparatus 420 can be rolled up around the pairs
of tubes 424, 426 to reduce the size of the apparatus for
insertion through a cannula and into the abdominal cav-
ity. Figure 55C shows the mesh apparatus 420 positioned
in the abdominal cavity 46 and held in place against the
first internal organ 48 by one of the previously-described
embodiments of the apparatus. It should be understood
that any of the previously described embodiments of the
apparatus may be employed according to the method of
the invention to hold the surgical mesh 420 in its position
as shown in Figure 55C.
[0097] Figures 56A-56C, 57A-57C, 58A-58C and 59A-
59C show an embodiment of the apparatus of the inven-
tion 500 that employs a surgical tissue connector with a
releasable one-way cord lock. The apparatus 500 is ba-
sically designed to be attached between body tissue (or
the first internal organ) and the abdomen wall with a cord
of the apparatus extending across the first internal organ
as in previously described embodiments, but also in-
cludes a feature for shortening the portion of the cord
extending across the first internal organ to thereby cause
the portion of the cord to move the first internal organ
away from the second internal organ and to hold the first
internal organ in the displaced position. Thus, the appa-
ratus 500 enables the use of only one cord to move the
first internal organ to a position away from the second
internal organ and then hold the first internal organ at the
position.
[0098] The apparatus 500 is comprised of a base 502
having a tubular configuration. More specifically the base
502 is formed as a cylindrical housing wall having a hol-
low interior bore extending entirely through the length of
the base housing. A center axis 506 of the interior bore
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defines mutually perpendicular axially and radial direc-
tions relative to the base. The base cylindrical housing
502 has axially opposite first 508 and second 510 ends.
[0099] A first rod 512 and a second rod 514 are secured
to the base. As shown in the drawing figures, the first rod
512 extends radially across the base interior bore adja-
cent the base second end 508. Opposite ends of the first
rod 512 are secured to the base cylindrical housing 502.
The second rod 514 extends radially across the base
interior bore adjacent the base second end 510. Opposite
ends of the second rod are secured to the base cylindrical
housing 502.
[0100] A first tissue connector 516 extends from the
base 502 at the base first end 508. In the example shown
in the drawings, the tissue connector 516 has a hook 518
formed at one end and a ring 520 formed at the opposite
end. The first rod 512 extends through the ring 520 and
thereby connects the tissue connector 516 to the base
502. The hook 518 is employed in connecting the appa-
ratus 500 to body tissue. The tissue connector shown in
the drawing figures is only one example of a known type
of tissue connector that could be employed with the ap-
paratus 500. Any other type of known tissue connector
could replace the tissue connector 516 shown in the
drawing figures. Additionally, the first tissue connector
could be an integral extension of the base.
[0101] A flexible cord 522 having a length with opposite
first 524 and second 526 ends is attached to the base
502 at the base second end 510. An intermediate portion
528 of the cord is wrapped around the second rod 514
thereby attaching the cord 522 to the base 502. A first
portion or first percentage 530 of the cord length extends
from the intermediate portion 528 and from the base sec-
ond end 510 to the cord first end 524. A second portion
or second percentage 532 of the cord length extends
from the intermediate portion 528 and from the base sec-
ond end 510 to the cord second end 526.
[0102] The cord intermediate portion 528 is wrapped
around the second rod 514 by being tied in a Munter hitch
or Italian hitch knot 534 around the second rod 514. In
Figure 56C the Munter hitch knot 534 is shown on a first
radial side of the second rod 514. When the knot 534 is
maintained in this position, the first cord portion 530 can
be pulled from the knot 534 increasing the length of the
cord first portion 530 (or increasing the first percentage
of the overall cord length) while decreasing the length of
the cord second portion 532 (or decreasing the second
percentage of the overall cord length). The cord second
portion 532 is braked by the knot 534 with the knot in the
first position shown in Figure 56C and the cord second
portion cannot be pulled from the knot to increase its
length. In Figure 57C the Munter hitch knot 534 is shown
positioned on a second radial side of the second rod 514,
which is on an opposite side of the second rod 514 from
the first radial side. When the knot 534 is maintained in
this position, the second cord position 532 can be pulled
from the knot increasing the length of the cord second
potion 532 (or increasing the second percentage of the

cord overall length) while decreasing the length of the
cord first portion 530 (or decreasing the first percentage
of the cord overall length). The cord first portion 530 is
braked by the knot 534 with the knot in the second posi-
tion shown in Figure 57C and the cord first portion cannot
be pulled from the knot to increase its length. The Munter
hitch knot 534 is a continuously sliding knot. When the
knot 534 is free to move between its first position on the
first radial side of the second rod 514 shown in Figure
56C and its second position on the second radial side of
the second rod 514 shown in Figure 57C, pulling on the
cord first portion 530 will cause the knot 534 to move to
the first radial side of the rod 512 shown in Figure 56C.
Further pulling on the cord first portion 530 will cause the
length of the cord first portion to increase, while the length
of the cord second portion 532 decreases. The cord in-
termediate portion 528 wrapped around the second rod
514 in the Munter hitch knot 534 is continuously wrapped
around the rod as the cord first portion is pulled. Pulling
on the cord second portion 532 will cause the Munter
hitch knot 534 to move across the second rod 514 to the
second radial side of the rod as shown in Figure 57C.
Continuing to pull on the cord second portion 532 will
cause the length of the cord second portion 532 to in-
crease while the length of the cord first portion decreases.
The cord intermediate portion 528 wrapped around the
second rod 514 in the Munter hitch knot 534 is continu-
ously wrapped around the second rod 514 as the cord
second portion 532 is pulled.
[0103] A second tissue connector 540 is provided on
the cord second end 526. The second tissue connector
540 can be any known type of tissue connector used to
attach to body tissue and is therefore shown only sche-
matically in the drawing figures. A percentage of the cord
length (the second percentage) extends between the first
tissue connector and the second tissue connector. The
percentage of the cord length extending between the first
and second tissue connectors is intra-abdominally ad-
justable to increase the percentage of the cord length
and to decrease the percentage of the cord length.
[0104] The apparatus 500 also includes a releasable
one-way cord lock 542. The lock 542 has a cylindrical
exterior surface and engages in sliding engagement with
the interior surface of the base cylindrical housing 502.
The lock 542 moves in axially reciprocating movements
through the base interior bore between a first position of
the lock shown in Figure 56C and a second position of
the lock shown in Figure 59C. A half cylinder protrusion
544 is formed on the end of the lock adjacent the Munter
hitch knot 534. As seen in the drawing Figures, the pro-
trusion 544 is positioned on the second radial side of the
second rod 514. Axial slots 546 are formed in the opposite
sides of the base cylindrical housing 502 and a pin 548
extends radially through the lock 542 with opposite ends
of the pin engaging in sliding engagement in the axial
slots 546 of the base 502. The ends of the pin 548 ex-
tending into the axial slots 546 allow the lock 542 to axially
reciprocate through the interior bore of the base but pre-
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vent the lock 532 from rotating around the interior bore
of the base. This maintains the lock protrusion 544 on
the second radial side of the second rod 514.
[0105] An actuator 550 is mounted on the base 502
and is operatively connected to the reversible one-way
cord lock 542. The actuator 550 is formed as a cylindrical
sleeve that surrounds the base cylindrical housing 502.
The opposite ends of the lock pin 548 project beyond the
axial slots 546 in the base cylindrical housing 502 and
are secured in opposite sides of the actuator 550. This
operatively connects the actuator with the lock 542. The
actuator 550 is mounted on the cylindrical housing of the
base 502 for axially reciprocating movements between
first and second positions of the actuator relative to the
base. Moving the actuator 550 to its first position relative
to the base 502 moves the one-way cord lock 542 to its
first position relative to the base shown in Figure 56C.
Moving the actuator 550 to its second position relative to
the base 502 moves the cord lock 542 to its second po-
sition relative to the base shown in Figure 59C.
[0106] A biasing device urges the one-way cord lock
542 to its first position shown in Figure 56C. In the em-
bodiment of the apparatus shown in the drawing figures
the biasing device 552 is a coil spring. As shown in Figure
56C, with the knot 534 positioned on the first radial side
of the second rod 514, the spring 552 biases the lock 542
toward the knot 534 until the lock protrusion 544 engages
against the cord intermediate portion 528 adjacent the
knot 532. In this position of the protrusion 544 the pro-
trusion prevents the knot 534 from moving around the
second rod 514 to the second radial side of the rod. With
the knot 534 maintained on the first radial side of the
second rod 514 by the lock protrusion 534, exerting a
pulling force on the cord first portion 530 will increase the
length of the cord first portion while decreasing the length
of the cord second portion 532. With the knot 534 main-
tained on the first radial side of the second rod 514 by
the lock protrusion 544, exerting a pulling force on the
cord second portion 532 will not result in increasing the
length of the cord second portion 532 and decreasing
the length of the cord first portion 530. The friction of the
knot 534 held in the position shown in Figure 56C will
resist the cord second portion 532 from being pulled from
the base second end 510.
[0107] With the actuator 550 being moved to its second
position and in turn the one-way cord lock 542 being
moved to its second position shown in Figure 59C, the
knot 534 is free to move between the first radial side of
the second rod 514 as shown in Figure 56C and the sec-
ond radial side of the second rod 514 as shown in Figure
57C. With the lock protrusion 544 moved away from the
knot, exerting a pulling force on the cord second portion
532 will cause the knot 534 to move from its position on
the first radial side of the second rod 514 shown in Figure
56C to its position on the second radial side of the second
rod 514 shown in Figure 57C. In this position of the knot,
the pulling force exerted on the cord second portion 532
will result in the length of the cord second portion 532

increasing while the length of the cord first portion 530
decreases. When the actuator 550 is released and the
spring 552 biases the one-way cord lock 542 back toward
its first position, exerting a pulling force on the cord first
portion 530 will cause the knot 532 to move from its po-
sition on the second radial side of the second rod 514
shown in Figure 57C to its position on the first radial side
of the second rod 514 shown in Figure 56C. The biasing
force of the spring 552 is not sufficient to hold the knot
534 on the second radial side of the second rod 514. With
the knot 534 positioned on the first radial side of the sec-
ond rod 514 as shown in Figure 56C, again exerting a
pulling force on the cord first portion 530 will result in
increasing the length of the cord first portion while de-
creasing the length of the cord second portion 532. Again,
the friction of the knot 534 held at the position on the first
radial side of the second rod 514 shown in Figure 56C
will resist the cord second portion 532 from being pulled
from the base housing second end 510.
[0108] Figures 60A-60C, 61A-61C, 62A-62C and 63A-
63C show a variant embodiment of the tissue connector
apparatus with a releasable one-way cord lock just de-
scribed. In this further embodiment of the apparatus 554,
many of the component parts of the apparatus 554 are
the same as those of the previously described apparatus
500. Therefore, these component parts will not be de-
scribed again. The reference numbers used to identify
the component parts in this further embodiment are the
same as those used in identifying the component parts
of the previous embodiment of the apparatus 500. These
component parts include the base cylindrical wall hous-
ing 502, the first rod 512, the second rod 514, the first
tissue connector 516, the second tissue connector 540,
the cord 552, the Munter hitch knot 534 and the biasing
device or coil spring 552.
[0109] The construction of the further embodiment of
the apparatus 554 differs from that of the previous em-
bodiment basically in the construction of the releasable
one-way cord lock 556. The lock 556 has a lock protrusion
544 that functions in the same manner as the previous
embodiment. However, the cylindrical configuration of
the lock 556 extends beyond the base cylindrical housing
first end 508 to an annual flange or rim 558 on an opposite
end of the lock from the protrusion 554. This rim 558
functions as the actuator of the lock 556. The rim 558
surrounds a hollow center bore 560. The bore extends
from the rim down into the lock 556 and ends short of the
lock protrusion 544. A pair of axially extending slots 562
are formed in the opposite sides of the lock 556 and com-
municate the interior bore 560 with the exterior of the lock
556. The first rod 508 extends through the pair of slots
562. The engagement of the first rod 512 through the
slots 562 enables the lock 556 to reciprocate between
its first and second positions relative to the base 502, but
prevents the lock 556 from rotating relative to the base.
This maintains the protrusion 544 on the second radial
side of the second rod 514.
[0110] The first tissue connector 516 is connected to
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the first rod 512 just as in the previous embodiment. The
first tissue connector 515 extends from the first rod 512
to the hook 518 of the connector.
[0111] The biasing device in the form of the coil spring
522 is positioned in the interior bore 560 of the lock 556.
The spring 552 is positioned between the first tissue con-
nector ring 520 and the lock 556 and exerts a biasing
force on the lock pushing the lock toward its first position
relative to the base 502.
[0112] The releasable one-way cord lock 556 of the
apparatus 554 functions in the same manner as the pre-
viously described apparatus in maintaining the Munter
hitch knot 534 on the first radial side of the second rod
514 when the lock is in its first position relative to the
base, and allowing the knot 534 to move to the second
side of the second rod 514 when the lock is moved to its
second position on the base.
[0113] Both embodiments of the apparatus have the
same method of use. Basically, a portion of the cord is
attached to body tissue on an opposite side of the ab-
dominal cavity from the abdominal wall, an additional por-
tion of the cord is attached to the abdominal wall posi-
tioning a length or percentage of the cord across the first
internal organ, and then the length or percentage of the
cord extending across the first organ is decreased there-
by causing the decreasing percentage of the cord length
to engage across and move the first internal organ away
from the second internal organ. This is illustrated sche-
matically in Figure 64. As in the previously described em-
bodiments, the apparatus 554 is first manually passed
through the abdomen wall 42, for example through an
incision or a cannula 44 in the abdomen wall and is po-
sitioned in the abdominal cavity 46 in the area of the first
48 and second 50 internal organs. In the example shown,
the first internal organ 48 represented is the human liver
and the second internal organ 50 represented is the hu-
man stomach.
[0114] The second tissue connector 540 of the appa-
ratus 554 is then manually connected to tissue 52 adja-
cent to the first internal organ 48 and between the first
48 and second 50 internal organs. In the example shown
in Figure 65, the tissue 52 is the crus of the diaphragm.
Alternatively, the second tissue connector 540 could be
connected to the tissue of the first internal organ 48 itself,
as shown in Figure 66. The apparatus 554 is then
grasped by its actuator 558 and moved toward the ab-
dominal wall 42. This movement causes the actuator 558
and its associated releasable one-way cord lock to move
to their second positions. The movement of the lock al-
lows the knot to move to the second side of the second
rod 514 when the cord second portion 532 is pulled in
tension. The movement of the knot to the second side of
the second rod 514 allows the cord second portion 532
to be pulled from the base second end 510 and increase
in length (or increase in percentage) as the apparatus
554 is moved toward the abdominal wall 42. When at the
abdominal wall, the tissue connector 516 of the appara-
tus 500/554 is then connected to the inner abdominal

wall 42. This positions the cord second portion 532 ex-
tending from the second tissue connector 540 across the
first internal organ 48 to the first tissue connector 516
attached to the abdominal wall 42.
[0115] The actuator 558 of the apparatus 554 is then
released. This results in the spring of the apparatus mov-
ing the releasable one-way cord lock to its first position
relative to the base 502.
[0116] The cord first portion 530 is then grasped and
pulled from the base second end 510. This causes the
knot to move to the first side of the second rod 514 and
causes the length of the cord first portion 530 to increase
(or increase in percentage) while decreasing the length
of the cord second portion 532 (or decreasing the per-
centage of the cord second portion). The decreasing
length of the cord second portion 532 is pulled tight
across the first internal organ 48. Continuing the pulling
force on the cord first portion 530 continues to decrease
the length of the cord second portion 532 causing the
cord second portion to move the first internal organ 48
toward the position away from the second internal organ
50. When the first internal organ 58 is in the desired po-
sition, the grasping and pulling force on the court first
portion 530 is released. With the pulling force on the cord
first portion 530 having moved the knot to the first radial
side of the second rod 514, the lock protrusion prevents
the knot from moving back to the second radial side of
the second rod 514. With the knot maintained on the first
radial side of the second rod 514, the length of the cord
second portion cannot be increased. Therefore, the cord
second portion 532 holds the first internal organ 48 in its
position away from the second internal organ 50 as
shown in Figure 67.
[0117] When it is desired to remove the apparatus 554
from the abdominal cavity the actuator 558 is again
grasped and moved toward its second position on the
base 502. This cases the lock to move to its second po-
sition and moves the lock protrusion away from the knot.
This again allows the knot to move to the second side of
the second rod 514 and allows the cord second portion
532 to be pulled from the base second end 510. This in
turn allows the first internal organ 48 to return to its orig-
inal position relative to the second internal organ 50. The
increased length of the cord second portion 532 enables
the first tissue connector 516 and second tissue connec-
tor 540 to be removed from their connections to the body
tissue.
[0118] Figure 68 shows a still further embodiment of
the apparatus of the invention. The apparatus in Figure
68 comprises a first tissue connector 572, a cord 574 and
a second tissue connector 576 that are the same as those
of the previously discussed embodiment of the appara-
tus. In addition, the apparatus of Figure 68 includes a
third tissue connector 578 that is the same as the first
tissue connector 572, and a second length of cord 582
that is the same as the first length of cord 574. The ap-
paratus of Figure 68 also includes a fourth tissue con-
nector 584 that is mounted to the portion of the cord 574
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extending between the first tissue connector 572 and the
second tissue connector 576 for sliding movement of the
fourth tissue connector 584 along the length of cord.
[0119] The method of using the apparatus shown in
Figure 68 is similar to that of previously described as-
pects. The second tissue connector 576 is connected to
body tissue adjacent to the first internal organ or to the
first internal organ, and then the first tissue connector
572 is moved intra-abdominally toward the abdominal
wall and is connected to the abdominal wall. This causes
the first cord 574 to extend across the first internal organ.
The third tissue connector 578 is then moved intra-ab-
dominally toward the abdominal wall and is connected
to the abdominal wall in a position spaced from the first
tissue connector 572. This causes the second cord 582
to extend across the first internal organ. Shortening first
574 and second 582 cords causes the cords to engage
with and move the first internal organ upwardly and away
from the second internal organ in a manner similar to that
of previously described embodiments.
[0120] In addition to the above, the fourth tissue con-
nector 584 can be used to laterally displace or move the
first internal organ in a sideways direction. This is accom-
plished by grasping the fourth tissue connector 584 with
a surgical grasper and then pushing the first internal or-
gan to one side or the other before securing the fourth
tissue connector 584 to body tissue. This results in the
fourth tissue connector 584 holding the first internal organ
in its sideways displaced position.
[0121] As various modifications could be made in the
constructions of the apparatus herein described and il-
lustrated without departing from the scope of the inven-
tion, it is intended that all matter contained in the forego-
ing description or shown in the accompanying drawings
shall be interpreted as illustrative rather than limiting.
Thus, the breadth and scope of the present invention
should not be limited by any of the above-described ex-
emplary embodiments, but should be defined only in ac-
cordance with the following claims appended hereto and
their equivalents.

Claims

1. A surgical tissue connector apparatus (500) for, in a
body interior, moving a first internal body tissue to a
position away from a second internal body tissue and
then holding the first internal body tissue in the po-
sition without manual input, comprising:

a first tissue connector (516) that is connectable
in the body interior to internal body tissue and
is removable from the internal body tissue with-
out leaving any significant damage to the inter-
nal body tissue;
a second tissue connector (540) that is connect-
able in the body interior to internal body tissue
and is removable from the internal body tissue

without leaving any significant damage to the
internal body tissue;
a flexible cord (522) having a length with oppo-
site first (524) and second (526) ends, the cord
being connected to the first tissue connector and
the second tissue connector with a portion of the
cord length (532) extending between the first tis-
sue connector and the second tissue connector,
the portion of the cord length (532) extending
between the first tissue connector and the sec-
ond tissue connector is adjustable in the body
interior to selectively move the first tissue con-
nector toward the second tissue connector
along the cord and allow the first tissue connec-
tor to move away from the second tissue con-
nector along the cord; and characterized in that
the first tissue connector (516) is secured to a
base (502), said base comprising;
a housing (502) having a hollow interior bore
extending through the housing with a first end
(508) secured to the first tissue connector (516)
and a second end (510), with an intermediate
portion (528) of the cord connected to the sec-
ond end; and
a releasable one-way lock (542) slidably dis-
posed in the bore of the housing (502), said lock
(542) being slidable between a first position and
a second position within the bore, wherein, in
said first position, said lock (542) engages with
the intermediate portion (528) of the cord and
wherein, in said second position, the lock (542)
is disengaged from the cord, such that the cord
can be pulled through the base in a first direction
when the lock (542) is in the first position.

2. The apparatus of Claim 1, further comprising a can-
nula (44) for delivering the first and second tissue
connectors into the abdomen of a patient; wherein
the first tissue connector, second tissue connector
and flexible cord are dimensioned to pass through
the cannula.

3. The apparatus of claim 1, further comprising:

an actuator (550) operably connected to the lock
(542), such that movement of the actuator re-
sults in movement of the lock (542) between its
first position and second position.

4. The apparatus of Claim 1 wherein:

movement of the intermediate portion (528) of
the cord in a second direction opposite the first
direction is prevented when the lock (542) is in
the first position.

5. The apparatus of Claim 3, wherein the housing is
cylindrical and the actuator is disposed about the
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housing.

6. The apparatus of Claim 3, 4 or 5, further comprising:

a biasing device (552) operable to urge the lock
(542) to the first position in which the lock (542)
engages with the intermediate portion (528) of
the cord.

7. The apparatus of claim 1, further comprising:

a rod (514) extending across the interior bore
adjacent the second end (510); wherein
the intermediate portion (528) of the cord is
wrapped around the rod in a sliding knot (534),
and said sliding knot (534) is movable between
a first side of the rod (514) and a second side of
the rod (514); and
the lock (542) in its first position prevents move-
ment of the sliding knot between the first side of
the rod (514) and the second side of the rod
(514);
such that the cord can be pulled in a first direc-
tion, corresponding to the first side, through the
housing and is prevented from being pulled in a
second direction, corresponding to the second
side, through the housing, when the sliding knot
is locked on the first side of the rod, and the cord
can be pulled in a second direction, correspond-
ing to the second side, through the housing,
when the sliding knot is locked on the second
side of the rod.

8. The apparatus of claim 7, wherein the knot compris-
es a Munter hitch knot.

9. The apparatus of Claim 1, comprising:

the portion of the cord being selectively adjust-
able while the first and second tissue connectors
are connected to internal body tissue.

10. The apparatus of Claim 1, further comprising:

the portion of the cord (532) extending between
the first tissue connector and the second tissue
connector being a percentage of the cord length,
and the percentage of the cord length extending
between the first tissue connector and the sec-
ond tissue connector being adjustable in the
body interior to increase the percentage of the
cord length extending between the first tissue
connector and the second tissue connector and
to decrease the percentage of the cord length
extending between the first tissue connector and
the second tissue connector.

11. The apparatus of Claim 1, further comprising:

a third tissue connector that is connectable in
the body interior to internal body tissue, the third
tissue connector being mounted on the percent-
age of the cord length extending between the
first and second tissue connectors for sliding
movement of the third tissue connector along
the percentage of the cord length.

12. The apparatus of Claim 1, further comprising:

an intermediate portion of the cord length being
attached to the first tissue connector, a first por-
tion of the cord length extending from the cord
intermediate portion to the cord first end, and
the percentage of the cord length extending be-
tween the first tissue connector and the second
tissue connector being a second portion of the
cord length that extends from the cord interme-
diate portion to the cord second end and the
second tissue connector, whereby pulling the
cord first portion from the first tissue connector
to increase a length of the cord first portion ex-
tending from the cord intermediate portion re-
sults in decreasing the percentage of the cord
length extending between the first and second
tissue connectors and decreasing the length of
the cord second portion.

Patentansprüche

1. Chirurgische Gewebeverbindervorrichtung (500),
um in einem Körperinneren ein erstes inneres Kör-
pergewebe in eine Position weg von einem zweiten
inneren Körpergewebe zu bewegen und dann das
erste innere Körpergewebe ohne manuelle Einwir-
kung in der Position zu halten, umfassend:

einen ersten Gewebeverbinder (516), der im
Körperinneren mit innerem Körpergewebe ver-
bindbar und vom inneren Körpergewebe wieder
entfernbar ist, ohne einen signifikanten Scha-
den am inneren Körpergewebe zu hinterlassen;
einen zweiten Gewebeverbinder (540), der im
Körperinneren mit innerem Körpergewebe ver-
bindbar und vom inneren Körpergewebe wieder
entfernbar ist, ohne einen signifikanten Scha-
den am inneren Körpergewebe zu hinterlassen;
eine flexible Schnur (522) mit einer Länge mit
entgegengesetzten ersten (524) und zweiten
(526) Enden, wobei die Schnur mit dem ersten
Gewebeverbinder und dem zweiten Gewebe-
verbinder verbunden ist, wobei ein Abschnitt der
Schnurlänge (532) sich zwischen dem ersten
Gewebeverbinder und dem zweiten Gewebe-
verbinder erstreckt, wobei
der Abschnitt der Schnurlänge (532), der sich
zwischen dem ersten Gewebeverbinder und
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dem zweiten Gewebeverbinder erstreckt, im
Körperinneren einstellbar ist, um selektiv den
ersten Gewebeverbinder entlang der Schnur in
Richtung des zweiten Gewebeverbinders zu be-
wegen und es dem ersten Gewebeverbinder zu
ermöglichen, sich entlang der Schnur vom zwei-
ten Gewebeverbinder weg zu bewegen; und
dadurch gekennzeichnet, dass
der erste Gewebeverbinder (516) auf einer Ba-
sis (502) gesichert ist, wobei die Basis Folgen-
des umfasst:

ein Gehäuse (502) mit einer hohlen Innen-
bohrung, die sich durch das Gehäuse hin-
durch erstreckt, mit einem ersten Ende
(508), das auf dem ersten Gewebeverbin-
der (516) gesichert ist, und einem zweitem
Ende (510), wobei ein Zwischenabschnitt
(528) der Schnur mit dem zweiten Ende ver-
bunden ist; und
eine lösbare Einweg-Verriegelung (541),
die gleitbar in der Bohrung des Gehäuses
(502) angeordnet ist, wobei die Verriege-
lung (542) zwischen einer ersten Position
und einer zweiten Position innerhalb der
Bohrung gleitend versetzbar ist, wobei in
der ersten Position die Verriegelung (542)
mit dem Zwischenabschnitt (528) der
Schnur in Eingriff ist, und wobei in der zwei-
ten Position die Verriegelung (542) von der
Schnur gelöst ist, sodass die Schnur durch
die Basis in eine erste Richtung gezogen
werden kann, wenn die Verriegelung (542)
sich in der ersten Position befindet.

2. Vorrichtung nach Anspruch 1, ferner umfassend ei-
ne Kanüle (44) zum Einbringen des ersten und des
zweiten Gewebeverbinders in das Abdomen eines
Patienten; wobei der erste Gewebeverbinder, der
zweite Gewebeverbinder und die flexible Schnur
derart dimensioniert sind, dass sie durch die Kanüle
passen.

3. Vorrichtung nach Anspruch 1, ferner umfassend
ein Betätigungselement (550), das mit der Verriege-
lung (542) wirkverbunden ist, sodass ein Bewegen
des Betätigungselements ein Bewegen der Verrie-
gelung (542) zwischen ihrer ersten und zweiten Po-
sition bewirkt.

4. Vorrichtung nach Anspruch 1, wobei
ein Bewegen des Zwischenabschnitts (528) der
Schnur in eine zweite Richtung, die entgegengesetzt
zur ersten Richtung ist, verhindert wird, wenn die
Verriegelung (542) sich in der ersten Position befin-
det.

5. Vorrichtung nach Anspruch 3, wobei das Gehäuse

zylindrisch ist und das Betätigungselement um das
Gehäuse herum angeordnet ist.

6. Vorrichtung nach Anspruch 3, 4 oder 5, ferner um-
fassend
eine Vorspannvorrichtung (552), die betätigbar ist,
um die Verriegelung (542) in die erste Position zu
drücken, in der die Verriegelung (542) mit dem Zwi-
schenabschnitt (528) der Schnur in Eingriff gelangt.

7. Vorrichtung nach Anspruch 1, ferner umfassend
eine Stange (514), die sich über die Innenbohrung
benachbart zum zweiten Ende (510) erstreckt; wobei
der Zwischenabschnitt (528) der Schnur in einem
Gleitknoten (534) um die Stange gewunden ist und
der Gleitknoten (534) zwischen einer ersten Seite
der Stange (514) und einer zweiten Seite der Stange
(514) bewegbar ist; und wobei
die Verriegelung (542) in ihrer ersten Position eine
Bewegung des Gleitknotens zwischen der ersten
Seite der Stange (514) und der zweiten Seite der
Stange (514) verhindert;
sodass die Schnur durch das Gehäuse hindurch in
eine erste Richtung gezogen werden kann, die der
ersten Seite entspricht, und sodass verhindert wird,
dass sie durch das Gehäuse in eine zweite Richtung
gezogen wird, die der zweiten Seite entspricht, wenn
der Gleitknoten auf der ersten Seite der Stange ver-
riegelt ist, und sodass die Schnur durch das Gehäu-
se in eine zweite Richtung gezogen werden kann,
die der zweiten Seite entspricht, wenn der Gleitkno-
ten auf der zweiten Seite der Stange verriegelt ist.

8. Vorrichtung nach Anspruch 7, wobei der Knoten ein
Halbmastwurfknoten ist.

9. Vorrichtung nach Anspruch 1, umfassend
den Abschnitt der Schnur, der selektiv einstellbar ist,
während der erste und der zweite Gewebeverbinder
mit innerem Körpergewebe verbunden sind.

10. Vorrichtung nach Anspruch 1, ferner umfassend
den Abschnitt der Schnur (532), der sich zwischen
dem ersten Gewebeverbinder und dem zweiten Ge-
webeverbinder erstreckt, der ein Prozentsatz der
Schnurlänge ist, und wobei der Prozentsatz der
Schnurlänge, der sich zwischen dem ersten Gewe-
beverbinder und dem zweiten Gewebeverbinder er-
streckt, im Körperinneren einstellbar ist, um den Pro-
zentsatz der Schnurlänge, der sich zwischen dem
ersten Gewebeverbinder und dem zweiten Gewe-
beverbinder erstreckt, zu erhöhen und um den Pro-
zentsatz der Schnurlänge, der sich zwischen dem
ersten Gewebeverbinder und dem zweiten Gewe-
beverbinder erstreckt, zu verringern.

11. Vorrichtung nach Anspruch 1, ferner umfassend
einen dritten Gewebeverbinder, der im Körperinne-
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ren mit innerem Körpergewebe verbindbar ist, wobei
der dritte Gewebeverbinder auf dem Prozentsatz der
Schnurlänge, der sich zwischen dem ersten Gewe-
beverbinder und dem zweiten Gewebeverbinder er-
streckt, befestigt ist, um eine Gleitbewegung des drit-
ten Gewebeverbinders entlang des Prozentsatzes
der Schnurlänge zu ermöglichen.

12. Vorrichtung nach Anspruch 1, ferner umfassend
einen Zwischenabschnitt der Schnurlänge, der auf
dem ersten Gewebeverbinder befestigt ist, wobei ein
erster Abschnitt der Schnurlänge, der sich vom
Schnurzwischenabschnitt zum ersten Schnurende
erstreckt, und der Prozentsatz der Schnurlänge, der
sich zwischen dem ersten Gewebeverbinder und
dem zweiten Gewebeverbinder erstreckt, ein zweiter
Abschnitt der Schnurlänge sind, der sich vom
Schnurzwischenabschnitt zum zweiten Schnurende
und zum zweiten Gewebeverbinder erstreckt, wobei
ein Ziehen des ersten Schnurabschnitts aus dem
ersten Gewebeverbinder, um die Länge des ersten
Schnurabschnitts, der sich vom Schnurzwischenab-
schnitt erstreckt, zu vergrößern, ein Verringern des
Prozentsatzes der Schnurlänge, der sich zwischen
dem ersten und dem zweiten Gewebeverbinder er-
streckt, sowie ein Verringern der Länge des zweiten
Schnurabschnitts bewirkt.

Revendications

1. Appareil de connecteur de tissu chirurgical (500)
pour, dans un intérieur corporel, déplacer un premier
tissu corporel interne dans une position éloignée
d’un second tissu corporel interne et ensuite main-
tenir le premier tissu corporel interne dans la position
sans entrée manuelle, comprenant :

un premier connecteur de tissu (516) qui peut
être raccordé dans l’intérieur du corps, au tissu
corporel interne et peut être retiré du tissu cor-
porel interne sans endommager significative-
ment le tissu corporel interne ;
un deuxième connecteur de tissu (540) qui peut
être raccordé dans l’intérieur du corps, au tissu
corporel interne et peut être retiré du tissu cor-
porel interne sans endommager significative-
ment le tissu corporel interne ;
une corde souple (522) ayant une longueur avec
des première (524) et seconde (526) extrémités
opposées, la corde étant raccordée au premier
connecteur de tissu et au deuxième connecteur
de tissu avec une partie de la longueur (532) de
la corde qui s’étend entre le premier connecteur
de tissu et le deuxième connecteur de tissu,
la partie de la longueur de corde (532) s’éten-
dant entre le premier connecteur de tissu et le
deuxième connecteur de tissu est ajustable

dans l’intérieur du corps pour déplacer sélecti-
vement le premier connecteur de tissu vers le
deuxième connecteur de tissu le long de la corde
et permettre au premier connecteur de tissu de
s’éloigner du deuxième connecteur de tissu le
long de la corde ; et

caractérisé en ce que :

le premier connecteur de tissu (516) est fixé à
une base (502), ladite base comprenant :

un boîtier (502) ayant un alésage intérieur
creux s’étendant à travers le boîtier avec
une première extrémité (508) fixée au pre-
mier connecteur de tissu (516) et une se-
conde extrémité (510), avec une partie in-
termédiaire (528) de la corde raccordée à
la seconde extrémité ; et
un verrou unidirectionnel (542) amovible
disposé, de manière coulissante, dans l’alé-
sage du boîtier (502), ledit verrou (542) pou-
vant coulisser entre une première position
et une seconde position à l’intérieur de l’alé-
sage, dans lequel, dans ladite première po-
sition, ledit verrou (542) se met en prise
avec la partie intermédiaire (528) de la cor-
de et dans lequel, dans ladite seconde po-
sition, le verrou (542) est dégagé de la cor-
de, de sorte que la corde peut être tirée à
travers la base dans une première direction
lorsque le verrou (542) est dans la première
position.

2. Appareil selon la revendication 1, comprenant en
outre une canule (44) pour amener les premier et
deuxième connecteurs de tissu dans l’abdomen d’un
patient ; dans lequel le premier connecteur de tissu,
le deuxième connecteur de tissu et la corde souple
sont dimensionnés pour passer à travers la canule.

3. Appareil selon la revendication 1, comprenant en
outre :

un actionneur (550) raccordé, de manière opé-
rationnelle, au verrou (542), de sorte que le mou-
vement de l’actionneur se traduit par le mouve-
ment du verrou (542) entre sa première position
et sa seconde position.

4. Appareil selon la revendication 1, dans lequel :

le mouvement de la partie intermédiaire (528)
de la corde dans une seconde direction opposée
à la première direction est empêché lorsque le
verrou (542) est dans la première position.

5. Appareil selon la revendication 3, dans lequel le boî-
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tier est cylindrique et l’actionneur est disposé autour
du boîtier.

6. Appareil selon la revendication 3, 4 ou 5, comprenant
en outre :

un dispositif de sollicitation (552) pouvant fonc-
tionner pour pousser le verrou (542) dans la pre-
mière position dans laquelle le verrou (542) se
met en prise avec la partie intermédiaire (528)
de la corde.

7. Appareil selon la revendication 1, comprenant en
outre :

une tige (514) s’étendant sur l’alésage intérieur
adjacent à la seconde extrémité (510) ; dans
lequel :

la partie intermédiaire (528) du corps est
enroulée autour de la tige dans un noeud
coulant (534), et ledit noeud coulant (534)
est mobile entre un premier côté de la tige
(514) et un second côté de la tige (514) ; et
le verrou (542) dans sa première position
empêche le mouvement du noeud coulant
entre le premier côté de la tige (514) et le
second côté de la tige (514) ;
de sorte que la corde peut être tirée dans
une première direction, correspondant au
premier côté, à travers le boîtier, et ne peut
pas être tirée dans ladite seconde direction,
correspondant au second côté, à travers le
boîtier, lorsque le noeud coulant est bloqué
sur le premier côté de la tige, et la corde
peut être tirée dans une seconde direction,
correspondant au second côté, à travers le
boîtier, lorsque le noeud coulant est bloqué
sur le second côté de la tige.

8. Appareil selon la revendication 7, dans lequel le
noeud comprend un noeud de Munter.

9. Appareil selon la revendication 1, comprenant :

la partie de la corde qui est sélectivement ajus-
table alors que les premier et deuxième connec-
teurs sont raccordés au tissu corporel interne.

10. Appareil selon la revendication 1, comprenant en
outre :

la partie de la corde (532) qui s’étend entre le
premier connecteur de tissu et le deuxième con-
necteur de tissu, étant un pourcentage de la lon-
gueur de corde, et le pourcentage de la longueur
de corde s’étendant entre le premier connecteur
de tissu et le deuxième connecteur de tissu étant

ajustable dans l’intérieur du corps pour augmen-
ter le pourcentage de la longueur de corde
s’étendant entre le premier connecteur de tissu
et le deuxième connecteur de tissu et pour di-
minuer le pourcentage de la longueur de corde
s’étendant entre le premier connecteur de tissu
et le deuxième connecteur de tissu.

11. Appareil selon la revendication 1, comprenant :

un troisième connecteur de tissu qui peut être
raccordé à l’intérieur du corps, au tissu corporel
interne, le troisième connecteur de tissu étant
monté sur le pourcentage de la longueur de cor-
de s’étendant entre les premier et deuxième
connecteurs de tissu pour le mouvement cou-
lissant du troisième connecteur de tissu le long
du pourcentage de la longueur de corde.

12. Appareil selon la revendication 1, comprenant :

une partie intermédiaire de la longueur de corde
qui est fixée sur le premier connecteur de tissu,
une première partie de la longueur de corde
s’étendant à partir de la partie intermédiaire de
corde jusqu’à la première extrémité de corde, et
le pourcentage de la longueur de corde s’éten-
dant entre le premier connecteur de tissu et le
second connecteur de tissu étant une seconde
partie de la longueur de corde qui s’étend de la
partie intermédiaire de corde à la seconde ex-
trémité de corde et au deuxième connecteur de
tissu, moyennant quoi la traction de la première
partie de corde à partir du premier connecteur
de tissu afin d’augmenter une longueur de la
première partie de corde s’étendant à partir de
la partie intermédiaire de corde se traduit par la
réduction du pourcentage de la longueur de cor-
de s’étendant entre les premier et deuxième
connecteurs de tissu et la réduction de la lon-
gueur de la seconde partie de corde.
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