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(57) Abstract
A retractor instrument (20) for use in laparoscopic surgery, comprises an elongate frame of holder (22) and a substantially
rigid retractor member (26) movably mounted to the frame (22). A first retainer component (30) is mounted to frame (22) for
maintaining the retractor member (26) in substantially parallel relation to the frame (22) during an insertion of the retractor in-
strument (20) through a patient's abdominal wall and partially into the patient’s abdominal cavity in a laparoscopic procedure. A
second retainer component (34) is connected to the frame (22) for maintaining the retractor member (26) in an angled orientation
with respect to the frame during utilization of the retractor instrument to displace an internal body organ of the patient in the la-
paroscopic procedure.
.
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_1_
RETRACTOR AND ASSOCIATED METHOD
FOR USE IN ILAPAROSCOPIC SURGERY
Background of the Invention
This invention relates to a surgical instrument.

More particularly, this invention relates to a retractor for

use in laparoscopic surgery. This invention also relates to
an associated surgical method.

In laparoscopic surgery, one or more openings are
made in a patient’s abdominal wall, usually by piercing the
wall with the aid of a trocar. A laparoscope is inserted
through one of the openings to enable a surgeon to see organs
and tissues which are located in the patient’s abdominal
cavity. Usually, operating instruments such as grasping for-
ceps and cutting tools are inserted into the abdominal cavity
through ancillary'openings made in the abdominal wall.

Some internal organs or tissues are disposed under
other organs when the patient is lying on his or her back (the
normal posture during laparoscopic surgery). The overlying
organs must be lifted or otherwise displaced prior to operat-
ing on the underlying organs. Generally, a grasping forceps
is used to grip an overlying organ and pull it upwardly to
provide access to the desired surgical site. This procedure
is frequently cumbersome, if not ineffective, to adequately
expose the underlying organs and tissues.

Objects of the Invention
An object of the present invention is to provide an

improved technique for temporarily displacing an internal body
organ of a patient during laparoscopic surgery.

Another object of the present invention is to pro-
vide an associated surgical instrument for use in laparoscopic
surgery.

Another, more particular, object of the present
invention is to provide a laparoscopic surgical retractor.

A further particular object of the present invention
is to provide such a retractor which is easy to use and inex-
pensive to fabricate.

Summary of the Invention

A retractor instrument for use in laparoscopic
surgery, comprises, in accordance with the present invention,
an elongate frame or holder and a substantially rigid retrac-
tor member movably mounted to the frame. A first retainer
component is mounted to frame for maintaining the retractor
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member in substantially parallel relation to the frame during
an insertion of the retractor instrument through a patient’s
abdominal wall and partially into the patient’s abdominal

cavity in a laparoscopic procedure. A second retainer com-

ponent is connected to the frame for maintaining the retractor
member in an angled orientation with respect to the frame dur-
ing utilization of the retractor instrument to displace an
internal body organ of the patient in the laparoscopic proce-
dure.

Pursuant to another feature of the present inven-
tion, the frame is provided at a distal end with a recess for
receiving and at least partially enclosing the retractor mem-
ber during the insertion of the retractor instrument through
the patient’s abdominal wall and partially into the patlent'

abdominal cavity.
Preferably, the first retainer component takes the

form of or includes a locking element for holding the retrac-
tor member in the recess in the frame. More preferably, the
locking element is a slider member slidably mounted to the
frame.

Pursuant to another feature of the present inven-
tion, the retractor member is pivotably mounted to the frame.
This feature of the invention enables a surgeon to change the
orientation of the rigid retractor member with respect to the
frame by simply rotating the frame about a longitudinal axis.
The retractor member then pivots with respect to the frame in
response to the force of gravity.

According to a more particular feature of the pres-
ent invention, the retractor member is pivotably mounted to
the frame via a universal joint. This feature of the inven-
tion is especially advantageous in the event that there are
two or more essentially retractor members pivotably mounted to
the frame. The retractor members can then pivot about two
axes from a storage configuration in which the retractor mem-
bers are in spaced parallel planes to a use configuration in
which the retractor members are located in substantially the
same plane.

pursuant to an additional feature of the present
invention, the second retainer component takes the form of an
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arrest or stop on the frame.

A method for use in laparoscopic surgery comprises,
in accordance with the present invention, the steps of (a)
providing a retractor instrument comprising an elongate frame
and a substantially rigid retractor member movably mounted to
the frame, (b) forming an opening in a patient’s abdominal
wall, (c) inserting the frame and the retractor member through
the opening, (d) maintaining the retractor member and the
frame in substantially parallel relation to one another during
the step of inserting, and (e) upon a partial insertion of the
retractor instrument into an abdominal cavity of the patient,

‘manipulating the retractor instrument to shift the retractor

member so that the retractor member is angled with respect to
the frame. Other steps include (f) manipulating the frame so
that the retractor member engages a selected internal body
organ of the patient, (g) upon engaging the selected internal
body organ with the retractor member, pulling on the frame,
and (h) maintaining the retractor member in angled relation
with respect to the frame during the step of pulling, whereby
the position of the selected internal body organ in the
abdominal cavity of the patient is shifted.

' In accordance with another feature of the present
invention, additional steps of the surgical method include (i)
movihg the retractor instrument to disengage the retractor
member and the selected internal body organ of the patient,
(j) upon a disengagement of the retractor member and the
internal body organ, manipulating the retractor instrument to
shift the retractor member so that the retractor member is
again substantially parallel with respect to the frame, and
(k) withdrawing the frame and the retractor member from the
abdominal cavity of the patient through the opening while
maintaining the retractor member and the frame in substan-
tially parallel relation with respect to one another.

Pursuant to another feature of the present inven-
tion, step (d) above comprises the step of locking the retrac-
tor member to the frame. Preferably, the retractor member is
pivotably attached to the frame, whereby upon an unlocking of
the retractor member, the retractor member pivots with respect
to the frame under the force of gravity. Preferably, the
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retractor instrument further includes a slider member for
locking the retractor member in substantially parallel rela-
tion to the frame, the step of unlocking thus including the
step of shifting the slider member with respect to the frame.
The present invention provides an improved technique

for temporarily displacing an internal body organ of a patient

during laparoscopic surgery. & surgical instrument in accord-

ance with the present invention is an effective laparoscopic

retractor. It is easy to use and inexpensive to fabricate.

Brief Description of the Drawing

Fig. 1 is a schematic longitudinal cross-sectional
view of a retractor for use in laparoscopic surgery, in
accordance with the present invention, showing a retractor
member in a closed or storage configuration.

Fig. 2 is a schematic longitudinal cross-sectional
showing the retractor member of that

view similar to Fig. 1,
drawing figure in an opened or use configuration.
Fig. 3 is a schematic perspective view of another

laparoscopic retractor in accordance with the present inven-
tion, showing a pair of retractor members in an opened or use

configuration.
Fig. 4 is a partial perspective view, from a dif-

ferent angle, of the laparoscopic retractor of Fig. 3, showing
the retractor members in a closed or storage configuration.
Fig. 5 is a partial perspective view similar to Fig.
4, showing the retractor members in the opened configuration
of Fig. 3.
Fig. 6 is a schematic side perspective view of yet
another laparoscopic retractor in accordance with the present

invention.
Figs. 7A-7C are elevational views of three cooperat-

ing retractor members shown in Fig. 6.

Fig. 8 is partially a perspective view and partially
a side elevational view of a further laparoscopic retractor in
accordance with the present invention, showing a retractor

member in a closed or storage configuration.
Fig. 9 is a view similar to Fig. 8, showing the

retractor member of that figure in an opened or use orienta-

tion.



WO 93/09709 PCT/US92/09661

Fig. 10 is a perspective view of yet another laparo-
scopic retractor in accordance with the present invention,
showing a retractor member in a closed or storage orientation
with respect to a frame member.

Fig. 11 is a view similar to Fig. 10, showing the
retractor member of that figure in an opened orientation
extending orthogonally with respect to the frame member.
Detailed Description

As illustrated in Figs. 1 and 2, a retractor 20 for
use in laparoscopic surgery comprises a substantially rigid
frame or body member 22 provided at a distal end with an
elongate recess 24 for receiving a substantially rigid retrac-
tor arm 26 in a retracted, storage configuration. Retractor
arm 26 is swingably mounted to frame or body member 22 at a
pivot pin 28. During insertion of the laparoscopic retractor
20 through an opening formed in a patient’s abdominal wall
(more specifically, through a tubular member traversing the
abdominal wall), retractor arm 26 is held in recess 24, in a
substantially parallel orientation with respect to frame 22,
by a slider element 30. Upon sufficient insertion of the dis-
tal end of retractor 20 into the abdominal cavity of the
patient, slider 30 is grasped and pulled in a proximal direc-
tion via a finger ring 32 or other manual actuator part. The
opening of recess 24 due to the sliding away of slider 30
frees retractor arm 26 to swing about pivot pin 28 under the
force of gravity, whereby the retractor arm assumes an opened
or use configuration shown in Fig. 2.

During a laparoscopic surgical procedure using
laparoscopic retractor 20 of Figs. 1 and 2, an opening is
formed in a patient’s abdominal wall, for example, through the
use of a trocar. A tubular member is inserted through the
opening in a conventional technique for maintaining the open-
ing in a dilated state. Upon insertion of frame 22 and
retractor arm 26 in the closed, mutually parallel configura-
tion of Fig. 1 through the abdominal opening, slider 30 is
shifted in the proximal direction to enable retractor arm 26
to rotate downwardly so that the retractor arm is angled
essentially orthogonally with respect to frame 22, as shown in
Fig. 2. Frame 22 is then manipulated so that retractor arm 26
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engages a selected internal body organ of the patient, such as
the liver. Upon engaging the selected internal body organ
with retractor arm 26, the operating surgeon or attendant
pulls on frame 22 to displace or shift the liver into an at
least partially retracted position. During this retraction of
the selected internal body organ, retractor arm 26 is main-
tained in an essentially orthogonal orientation with respect
to frame 22 by virtue of an arrest or stop 34 on frame 22,
which prevents or blocks further rotation of retractor arm 26.

Upon the completion of a laparoscopic surgical
operation on an organ Or tissues underlying the retracted
organ, frame 22 is moved to disengage retractor arm 26 and the
retracted internal body organ of the patient. Upon completing
the disengagement of the retractor arm 26 and the internal
body organ, the surgeon or attendant rotates retractor instru-
ment 20 so that retractor arm 26 pivots in a reverse direction
about pivot pin 28 and again assumes the substantially paral-
lel configuration of Fig. 1. Slider 30 is then shifted in the
distal direction to lock retractor arm 26 in recess 24. Frame
22 and retractor arm 26 are then withdrawn from the patient
through the abdominal opening.

It is to be noted that it is not necessary for
slider 30 to completely close recess 24 in order to lock
retractor arm 26 in the closed or parallel configuration of
Fig. 1. In fact, slider 30 need only overlap the proximal tip
of retractor arm 26. It is to be further noted that retractor
arm 26 may be maintained in parallel with respect to frame 22
solely by gravity. In that case, slider 30 may be omitted.
During an insertion step of a laparoscopic procedure utilizing
such a modified retractor instrument, the frame or body member
is held to keep the retractor arm on the upper side. Upon
sufficient insertion of the retractor instrument into the
patient’s abdominal cavity, the frame is rotated to allow the
retractor arm to pivot downwardly under the force of gravity.

As illustrated in Figs. 3-5, another retractor
jnstrument 40 comprises an elongate, essentially tubular,
frame or body member 42 to a distal end 43 of which a pair of
substantially rigid planar retractor arms 46a and 46b are
pivotably secured. As shown in Fig. 4, retractor arms 46a and
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46b are held in parallel planes in respective recesses or
chambers 44a and 44b by respective locking elements 50a and
50b (Fig. 3) which are slidably mounted to frame 42. Retrac-
tor arms 46a and 46b are pivotably attached to the distal end
43 of frame 42 via respective universal couplings 48 (only one
shown in the drawings). Universal couplings 48 permit retrac-
tor arms 46a and 46b to pivot about two axes 49’ and 49’‘
(Fig. 4) upon a proximally directed stroke of locking elements
50a and 50b. Such a stroke of locking elements 50a and 50b
opens recesses 44a and 44b and enables retractor arms 46a and
46b to fall under the force of gravity into the essentially
orthogonal orientation of Figs. 3 and 5 wherein arms 46a and
46b are in essentially the same plane. During use of retrac-
tor instrument 40 to retract an organ such as the liver,
retractor arms 46a and 46b are maintained in their common
plane essentially perpendicular to frame 42 by arresting sur-
faces 54a and 54b at the distal end 43 of frame 42.

It is to be noted that retractor instrument 20 of
Figs. 1 and 2 may be modified to assume specific design fea-
tures of the embodiment of Figs. 3-5. For example, retractor
arm 26 may be pivotably connected to frame 22 via a universal
type coupling. In addition, slider 30 may have an arcuate
cross-section like locking elements 50a and 50b, rather than a
rectangular cross section.

Similarly, retractor instrument 40 of Figs. 3-5 may
be altered to take on specific design elements shown in the
embodiment of Figs. 1 and 2. For example, retractor instru-
ment 40 might have one integral locking element instead of two
separate ones.

Fig. 6 and 7A-7C illustrate a further retractor
instrument 60. Retractor instrument 60 is provided with three
overlapping or interleaved retractor arms 66a, 66b, and 66c.
Retractor arms 66a, 66b, and 66c are pivotably mounted to a
distal end 63 of a frame or body member 62 via one or two
pivot pins 68’ and 68’’ on center retractor arm 66b. Retrac-
tor arms 66a, 66b, and 66c are held or locked in a recess or
chamber 64 in frame 62 by a cross-sectionally arcuate slider
element 70. Outer retractor arms 66a and 66c are pivotably
mounted for rotating outwardly in opposite directions in the
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manner of a fan so that all three retractor arms 66a, 66b, 66C
assume a triangular use configuration, as depicted in Fig. 6.
Retractor arms 66a and 66cC are pivotably connected to retrac-
tor arm 66b via mating lugs 67a and 67cC which traverse a bore
67b in retractor arm 66b (Figs. 7A-7C).

It is to be noted that retractor arms or plates 66a

and 66c may be pivotably connected to center retractor arm 66b

at a point above pivot pins 68’ and 68’’, rather than below

the pivot pins, as jllustrated in Figs. 6 and 7A-7C. Alterna-
tively, retractor arms 66a and 66c may be pivotably connected
directly to frame 62 via respective universal type couplings
(not shown).

To implement the swinging of retractor arms 66a and
66c about an axis 71 extending substantially parallel to frame
62, a wire 75 extends from a finger ring 76 at a proximal end
of frame 62 to a pin or peg 77 which traverses camming slots
78a, 78b, and 78c in retractor arms 66a, 66b, and 66C, respec-
tively. Slot 78b extends centrally with respect to center
retractor arm 66b, while slots 78a and 78c are inclined with
respect to outer retractor arms 66a and 66c. Cable is ini-
tially shifted in the distal direction so that peg 77 is
located near the free ends of retractor arms 66a, 66b, and 66cC
while the arms are disposed in a stacked parallel configura-
tion inside recess 64. After slider 70 has been shifted in
the proximal direction and after retractor arms 66a, 66b, and
66c have fallen into an orthogonal orientation, wire 75 is
pulled in the proximal direction to spread arms 66a, 66b, and
66c. After a laparoscopic surgical operation utilizing
retractor instrument 60 is completed, frame 62 is shaken or
vibrated to allow peg 75 to fall to the bottoms of slots 78a,
78b, and 78c. Frame 62 is then rotated to swing retractor
arms 66a, 66b, and 66c back into the storage position inside
recess 64. Slider 70 is then shifted in the distal direction
to lock the retractor arms in the closed, storage position and
the retractor instrument is withdrawn from the abdominal
cavity of the patient.

As shown in Fig. 8 and 9, an additional retractor
instrument 80 comprises a frame or body member 82 defining a
recess 84 in which a retractor arm 86 is disposed during a
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storage or insertion phase of a laparoscopic procedure. A
leaf spring 88 is prestressed or biased to maintain retractor
arm 86 in recess 84 in a parallel orientation with respect to
body member 82, as illustrated in Fig. 8. Leaf spring 88
extends around a lug or rod element 89 and is connected to a
cable 90. Upon a pulling of cable 90 via a finger ring 92
attached thereto, leaf spring 88 partially straightens out
owing to its being forced along rod element 89, and thereby
rotates retractor arm 86 into an essentially orthogonal
orientation shown in Fig. 9. The further unbending of leaf
spring 88 and the further concomitant rotation of retractor
arm 86 is stopped by an arresting surface 94 at the distal end
of body member 82. A locking element in the form of a plug 95
bearing at one end two opposing fingers 96a and 96b is con-
nected to cable 90 for locking the cable during a retraction
operation. During a withdrawing stoke of cable 90, plug 95
with fingers 96a and 96b passes through an aperture 97 with
finger-like extensions 98a and 98b at a proximal end of body
member 82. Upon the passage of fingers 96a and 96b outside of
body member 82, plug 95 is twisted to angularly displace fin-
gers 96a and 96b with respect to extensions 98a and 98b,
thereby locking cable 90 in a fixed position in opposition to
the restoring force provided by the spring bias of leaf spring
88. The above-described process is reversed to close retrac-
tor instrument 80.

Figs. 10 and 11 illustrate yet another retractor
instrument 100 which comprises a frame or body member 102
defining a recess 104 in which a retractor arm 106 is disposed
during a storage or insertion phase of a laparoscopic proce-
dure. A leaf spring 108 is prestressed or biased to maintain
retractor arm 106 in recess 104 in a parallel orientation
with respect to body member 102, as illustrated in Fig. 10.
Leaf spring 108 is fixed to frame member 102 at 109. A push
rod 110 provided at a distal end with a wedge 112 is slidably
mounted to frame 102. During a retractor opening step, leaf
spring 108 is partially straightened out by wedge 112 in
response to a distally directed stroke of push rod 110.
Retractor arm 106 is thereby rotated into an essentially
orthogonal orientation shown in Fig. 11. Further unbending of
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leaf spring 108 and further concomitant rotation of retractor
arm 106 is stopped by an arresting surface 114 at the distal
end of body member 102. A locking element in the form of a
pin 115 is inserted through openings 116 (only one visible in
the draw1ng) in frame 102 and through an aligned opening in an
array of openings 118 in push rod 110, to maintain retractor
arm 106 in the opened configuration shown in Fig. 11.

Although the invention has been described in terms
of particular embodiments and applications, one of ordinary
skill in the art, in light of this teaching, can generate
additional embodiments and modifications without departing
from the spirit of or exceeding the scope of the claimed
invention. Accordingly, it is to be understood that the draw-
ings and descriptions herein are proferred by way of example
to facilitate comprehension of the invention and should not be
construed to limit the scope thereof.
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CLAIMS:

1. A retractor instrument for use in laparoscopic
surgery, comprising:

an elongate frame member having a shaft longer than
a laparoscopic trocar sleeve, said frame member being con-
figured for insertion through said trocar sleeve;

a substantially rigid retractor member movably
mounted to said frame member proximate to a distal end
thereof; and

actuator means disposed in part at a proximal end of
said frame member and operatively connected to said retractor
member for enabling a shifting of said retractor member from
an insertion position substantially parallel to said frame
member to a use position at an angle with respect to said

frame member.

2. The retractor instrument set forth in claim 1
wherein said actuator means includes:

first retainer means mounted to frame member for
maintaining said retractor member in substantially parallel
relation to said frame member during an insertion of the
retractor instrument through a patient’s abdominal wall and
partially into the patient’s abdominal cavity in a laparo-

scopic procedure; and
second retainer means connected to said frame member

for maintaining said retractor member in an angled orientation
with respect to said frame member during utilization of the
retractor instrument to displace an internal body organ of the
patient in the laparoscopic procedure.

3. The retractor instrument set forth in claim 2
wherein said frame member is provided at a distal end with a
recess for receiving and at least partially enclosing said
retractor member during the insertion of the retractor instru-
ment through the patient’s abdominal wall and partially into
the patient’s abdominal cavity, said first retainer means
including means for locking said retractor member in said

recess.

4. The retractor instrument set forth in claim 3
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wherein said means for locking includes a slider member
slidably mounted to said frame member.

5. The retractor instrument set forth in claim 3

wherein said retractor member is pivotably mounted to said

frame member.

6. The retractor instrument set forth in claim 3
wherein said retractor member is pivotably mounted to said

frame member via a universal joint.

7. The retractor instrument set forth in claim 3

wherein said second retainer means includes an arrest on said

frame member.

8. The retractor instrument set forth in claim 2
wherein said first retainer means includes means for locking
said retractor member in a storage configuration parallel to

said frame member.

9. The retractor instrument set forth in claim 8

wherein said means for locking includes a slider member

slidably mounted to said frame member.

10. The retractor instrument set forth in claim 1
wherein said frame member is provided at a distal end with a
recess for receiving and at least partially enclosing said
retractor member during the insertion of the retractor instru-
ment through the patient’s abdominal wall and partially into

the patient’s abdominal cavity.

11. The retractor instrument set forth in claim 1
wherein said retractor member is pivotably mounted to said

frame member.

12. The retractor instrument set forth in claim 11
wherein said retractor member is pivotably mounted to said

frame member via a universal joint.

13. The retractor instrument set forth in claim 1

s
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wherein said second retainer means includes an arrest on said

frame member.

14. A retractor instrument for use in laparoscopic
surgery, comprising:

an elongate frame member having a shaft longer than
a laparoscopic trocar sleeve, said frame member being con-
figured for insertion through said trocar sleeve;

a substantially rigid retractor member movably
mounted to said frame member proximate to a distal end

thereof; and
retainer means connected to said frame member for

maintaining said retractor member in an angled orientation
with respect to said frame member during utilization of the
retractor instrument to displace an internal body organ of the
patient in the laparoscopic procedure.

15. The retractor instrument set forth in claim 14
wherein said second retainer means includes an arrest on said

frame member.

16. A method for use in laparoscopic surgery, com-
prising the steps of:

(a) providing a retractor instrument comprising an
elongate frame member and a substantially rigid retractor mem-
ber movably mounted to said frame member;

(b) forming an opening in a patient’s abdominal
wall;

(¢) inserting said frame member and said retractor

member through said opening;

(d) maintaining said retractor member and said frame
member in substantially parallel relation to one another dur-
ing said step of inserting;

(e) upon a partial insertion of the retractor
instrument into an abdominal cavity of the patient, manipulat-
ing the retractor instrument to shift said retractor member so
that said retractor member is angled with respect to said
frame member;

(f) manipulating said frame member so that said
retractor member engages a selected internal body organ of the
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patient;
(g) upon engaging the selected internal body organ

with said retractor member, exerting a force on said frame

member; and
(h) maintaining said retractor member in an angled

orientation with respect to said frame member during said step
of exerting, whereby the position of the selected internal
body organ in the abdominal cavity of the patient is shifted.

17. The method set forth in claim 15 wherein said
step (d) comprises the step of locking said retractor member

to said frame member.

18. The method set forth in claim 16 wherein said
retractor member is pivotably attached to said frame member,
said step (e) comprising the step of unlocking said retractor
member, whereby said retractor member pivots under the force

of gravity.

19. The method set forth in claim 17 wherein said
retractor instrument further includes a slider member for
locking said retractor member in substantially parallel rela-
tion to said frame member, said step of unlocking including
the step of shifting said slider member with respect to said

frame member.

20. The method set forth in claim 15, further com-
prising the steps of:

(i) moving the retractor instrument to disengage
said retractor member and the selected internal body organ of

the patient;
(j) upon a disengagement of the retractor member and

the internal body organ, manipulating the retractor instrument
to shift said retractor member so that said retractor member
is again substantially parallel with respect to said frame

member; and
(k) withdrawing said frame member and said retractor

member from the abdominal cavity of the patient through said
opening while maintaining said retractor member and said frame
member in substantially parallel relation with respect to one

*)
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another.

21. The method set forth in claim 19 wherein said
retractor member is pivotably attached to said frame member,
said step (j) including the step of rotating said frame member
about a longitudinal axis, whereby said retractor member
pivots under the force of gravity from an extended angled
orientation to a closed orientation substantially parallel to
said frame member.
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