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1
LAPAROSCOPIC RETRACTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a retractor for use in laparoscopic
surgery. In particular, the invention relates to a retractor that
can be easily moved from a locked, straight position for
insertion through a cannula, to an unlocked, self-forming
curved or rounded position after the retractor is within the
body.

2. The Prior Art

In laparoscopic surgery, the surgery is performed by
making a small incision in the body and placing a cannula
through the incision to the area to be operated on. The
surgical instruments are then inserted through the cannula an
manipulated from outside the body. Consequently, all of the
instruments used in laparoscopic surgery must be small
enough to fit through the cannula. It is often necessary
during the surgery to move tissues or organs out of the way
with a retractor. With large organs such as the liver, a
retractor with a large surface area is needed. However, given
the small diameter of the cannula, it is difficult to insert a
suitable retractor into the surgical site.

There have been many attempts to devise a retractor that
is suitable for laparoscopic or arthroscopic use. For example,
U.S. Pat. No. 5,685,826 to Bonutti discloses a retractor
having a mechanically expandible end portion. After the
retractor is inserted into the surgical area, the tip of the
retractor is pulled back, causing the side walls to fold
outward, forming a plurality of radial arms.

Another retractor is produced by Genzyme Surgical Prod-
ucts. This retractor comprises a series of links held together
by multiple cables. When the cables are tightened, the links
form a predetermined shape. When the cables are loose, the
links lie straight and can be fed through a cannula. The links
are tightened by turning a screw until the desired shape is
achieved.

While this device is an improvement over previous
retractors, it is difficult to turn the screw and adjust the
retractor during surgery.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a laparoscopic retractor that is capable of moving large
organs out of the way during surgery, yet small enough to fit
through a cannula.

It is another object of the invention to provide a laparo-
scopic retractor that can be easily adjusted from the straight
to the curved position during surgery.

It is another object of the invention to provide a laparo-
scopic retractor that is simple to manufacture and use.

These and other objects of the invention are accomplished
by a laparoscopic retractor comprising a shaft having a distal
end, a proximal end and a channel extending longitudinally
from the distal end to the proximal end, and a handle
connected to the proximal end of the shaft and having a
longitudinal channel therethrough. There are a plurality of
links pivotally connected in a linear arrangement, with one
of the links connected to the distal end of the shaft. Each link
has a longitudinal channel therethrough. The shaft and links
form a continuous line terminating in a tip formed by an end
link. There is a cable extending from the tip through the
channels in the links, shaft and handle and an adjustment
mechanism connected to the handle opposite the shaft and
connected to the cable. There is spring mounted between the
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handle and adjustment mechanism to bias movement of the
adjustment mechanism relative to the handle. The adjust-
ment mechanism can be locked in a biased position wherein
the cable is extended and the links rest in a straight line for
insertion through a cannula, and can be released so that the
cable is retracted an pulls the links into a curved arrange-
ment for use during surgery.

The means for biasing the locking mechanism comprises
a protrusion on the locking mechanism, and a channel within
the handle having an L-shaped end. Pressing the locking
mechanism toward the handle causes the protrusion (or lock
pin) to slide down the channel and causes cable to extend,
and twisting the locking mechanism forces the protrusion (or
lock pin) into a the perpendicular L portion and locks the
retractor into an extended position. To secure the retractor
into the curved position there is a perpendicular cutout in the
channel near the top, so that twisting the protrusion (or lock
pin) into the cutout secures the cable in a retracted position,
maintaining the links into a curved or rounded arrangement.

The locking mechanism comprises a shaft extending into
the channel of the handle at one end and having a knob at the
other end. The handle comprises at least two arms extending
perpendicular to the longitudinal channel, for holding the
retractor during surgery. The shaft, links, handle and adjust-
ment mechanism are preferably made of stainless steel.

There are at least three links, so that the retractor can form
a suitably curved arrangement for retracting organs during
surgery. Preferably, there are five or more links, thus allow-
ing for a complete circular curvature to be formed.

The tip on the end link is rounded and closed to facilitate
sliding the retractor into a cannula.

In the curved arrangement, the links preferably form a
closed loop so that the retractor can easily lift large organs
and other structures out of the way during surgery. The loop
has a diameter of about 2 to 3 inches.

The links are connected to each other via hinges.
Preferably, each hinge is comprised of a pin inserted
(pressed fit) through holes in the ends of adjacent links.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and features of the present invention will
become apparent from the following detailed description
considered in connection with the accompanying drawings.
It is to be understood, however, that the drawings are
designed as an illustration only and not as a definition of the
limits of the invention.

In the drawings, wherein similar reference characters
denote similar elements throughout the several views:

FIG. 1 shows a side perspective view of the retractor in a
curved position;

FIG. 2 shows a side perspective view of the retractor in a
straight position;

FIG. 3 shows a side cross-sectional view of the handle
portion of the retractor in the straight position; and

FIG. 4 shows a side-cross-sectional view of the retractor
in the curved position.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now in detail to the drawings and, in particular,
FIGS. 1 and 2 show the retractor 10 according to the
invention. Retractor 10 comprises a handle portion 20 con-
nected to a hollow shaft 11. Shaft 11 is pivotally connected
at its distal end to a series of links 12, terminating in an end
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link 13, having a closed rounded end. Shaft 11 and links 12,
13 are connected to each other via hinges 35. Hinges 35 are
formed by a pin inserted (pressed fit) into holes in adjacent
links 12, 13.

Handle portion 20 comprises a cylinder 21 integrally
formed with perpendicular arms 22 to allow a surgeon to
easily hold the retractor during use. Cylinder 21 is hollow
and is fixedly connected to shaft 11. A Luer-Loc flush port
and cap 23 is located on cylinder 21 for internal cleaning.
The cap is removed for cleaning using standard hospital
flush systems.

As shown in FIGS. 3 and 4, a cable 31 runs through
cylinder 21, shaft 11 and links 12 and 13. The end of cable
31 is connected to a shaft 25 that is slidably inserted within
cylinder 21. Shaft 25 terminates in a knob 32. A spring 30
is mounted within cylinder 21 to pull cable 30 and cause
links 12, 13 to bend into a closed loop, as shown in FIG. 1.
Preferably, the closed loop is approximately 23 inches in
diameter. Retractors of other dimensions could also be
made.

There is a slot 26 within cylinder 21 that allows retractor
10 to be locked in either the straight or curved position. Slot
26 has an L-shaped bottom portion 28, and an additional
perpendicular slot 29. Shaft 25 has a protrusion that extends
through slot 26. To lock retractor 10 into a straight position
so that it can be threaded through a cannula, knob 32 is
pressed, causing shaft 25 to extend into cylinder 21. This
causes cable 30 to extend and allow links 12, 13 to
straighten. Once a straight position is achieved, knob 32 is
twisted, causing protrusion 27 to slide into bottom portion
L-shaped portion 28. This locks retractor 10 into a straight
position. To unlock retractor 10, knob 32 is twisted in the
opposite direction, causing protrusion 27 to slide up slot 26
and pull cable 31. This causes links 12, 13 to curl into the
curved position. Retractor 10 can then be locked into the
curved position by twisting knob 32 until protrusion 27
slides within perpendicular slot 29. To unlock retractor 10,
knob 32 is then twisted in the opposite direction.

Accordingly, while only one embodiment of the present
invention has been shown and described, it is obvious that
many changes and modifications may be made thereunto
without departing from the spirit and scope of the invention.

What is claimed is:

1. A laparoscopic retractor, comprising:

a shaft having a distal end, a proximal end and a channel
extending longitudinally from the distal end to the
proximal end,

a handle connected to the proximal end of the shaft and
having a longitudinal channel therethrough;

a plurality of links pivotally connected in a linear
arrangement, with one of said links connected to the
distal end of the shaft and each link having a longitu-
dinal channel therethrough, wherein said shaft and said
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links form a continuous line terminating in a tip formed
by an end link;

a cable extending from the tip through the channels in the
links, shaft and handle;

an adjustment mechanism connected to the handle oppo-
site the shaft, said adjustment mechanism connected to
the cable;

a spring mounted to the handle and adjustment mecha-
nism to bias movement of the adjustment mechanism
relative to the handle; and

means for locking the adjustment mechanism in a biased
position wherein the cable is extended and the links rest
in a straight line, and for releasing the adjustment
mechanism wherein the cable is retracted and pulls the
links into a curved arrangement.

2. The retractor according to claim 1, wherein the means
for biasing the locking mechanism comprises a protrusion
on the locking mechanism, and a channel within the handle,
said channel having an L-shaped end, such that pressing the
locking mechanism toward the handle causes the protrusion
to slide down the channel and causes cable to extend,
placing the retractor into a straight position, and twisting the
locking mechanism forces the protrusion into the L-shaped
end and locks the retractor into the straight position.

3. The retractor according to claim 2, further comprising
a perpendicular cutout on the channel, wherein twisting the
protrusion into the cutout locks the cable in a retracted
position, forcing the links into the curved arrangement.

4. The retractor according to claim 2, wherein the locking
mechanism comprises a shaft extending into the channel of
the handle at one end and having a knob at the other end.

5. The retractor according to claim 1, wherein the handle
comprises at least two arms extending perpendicular to the
longitudinal channel, for holding the retractor during sur-
gery.

6. The retractor according to claim 1, wherein the shaft,
links, handle and adjustment mechanism are made of steel.

7. The retractor according to claim 1, wherein there are at
least three links.

8. The retractor according to claim 1, wherein there are
five links.

9. The retractor according to claim 1, wherein the tip on
the end link is rounded and closed.

10. The retractor according to claim 1, wherein in the
curved arrangement, the links form a closed loop.

11. The retractor according to claim 10, wherein the loop
has a diameter of about 2 to 3 inches.

12. The retractor according to claim 1, wherein the links
are connected to each other via hinges.

13. The retractor according to claim 12, wherein each
hinge is comprised of a pin press fit through holes in
adjacent links.
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