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LAPAROSCOPIC RETRACTOR DEVICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 61/938,234, filed Feb. 11, 2014.
The disclosure of the prior application is considered part of
(and is incorporated by reference in) the disclosure of this
application.

BACKGROUND
[0002] 1. Technical Field
[0003] This document relates to devices for performing

medical procedures such as laparoscopic surgery. For
example, this document relates to retractor devices such as
laparoscopic bowel retractors for use in performing intra-
abdominal surgery.

[0004] 2. Background Information

[0005] Optimal visualization of the operative field is a fun-
damental principle in surgery. Any technique that improves
intra-operative visualization has the potential to make surgery
safer and more cost efficient. With the advent of minimally
invasive surgery, the utilization of laparoscopic or robotic
surgery is becoming the standard of care for many abdominal
surgeries. However, there are areas of the abdominal cavity,
like the paraaortic area, in which the minimally invasive
approach is still challenging. In fact, small bowel loops fre-
quently obscure the paraaortic surgical field, especially in
obese patients.

[0006] Endometrial cancer is the fourth most prevalent
malignancy in the United States. It is estimated that approxi-
mately 40% of endometrial cancer patients need to have a
paraaortic lymphadenectomy, which involves surgery in the
area of the aorta and vena cava. In 70% of such cases, the
surgical site is either partially or completely obstructed by the
small bowel, making the procedure sometimes impractical to
perform by minimally invasive robotic surgery.

[0007] Some intestinal retraction devices are either too
small for the amount of bowel that needs to be restrained, too
cumbersome to use, or too difficult to retrieve. There is aneed
for an improved bowel retractor device that is convenient to
operate and effective for keeping the bowel away from the
operative field, including for obese patients.

SUMMARY

[0008] This document provides devices for performing
medical procedures such as laparoscopic surgery. For
example, this document provides laparoscopic retractor
devices. In some embodiments, the laparoscopic retractor
devices provided herein include two retractor blades that can
be expanded or contracted. Further, in some embodiments an
elastic covering is included, and the retractor blades are dis-
posed within the elastic covering.

[0009] In general, one aspect of this document features a
laparoscopic retractor device. The laparoscopic retractor
device comprises a handle and an elongate shaft with a proxi-
mal end portion that is attached to the handle. The shaft
extends from the handle and terminates at a distal free end
portion. The shaft includes a first lumen therethrough. The
laparoscopic retractor device further comprises an elongate
shaft linkage disposed within the first lumen. The shaft link-
age has a proximal end and a distal end. The laparoscopic
retractor device further comprises an actuator located at the
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handle and coupled to the proximal end of the shaft linkage,
and an expandable portion coupled to the shaft at the distal
free end portion and coupled to the distal end of the shaft
linkage. In some embodiments, moving the actuator causes
the expandable portion to move radially outward from the
shaft or radially inward toward the shaft.

[0010] Some implementations of the laparoscopic retractor
device may further comprise an elastic covering that is dis-
posed around the expandable portion. In various implemen-
tations of the laparoscopic retractor device the actuator may
be slidable in relation to the handle. In some implementa-
tions, sliding the actuator distally may cause the expandable
portion to expand, and sliding the actuator proximally may
cause the expandable portion to contract. The expandable
portion may comprise at least two retractor blades in some
embodiments. In some such embodiments, causing the
expandable portion to expand may comprise causing the at
least two retractor blades to move radially outward from the
shaft, and causing the expandable portion to contract may
comprise causing the at least two retractor blades to move
radially inward toward the shaft. Further, in some implemen-
tations the at least two retractor blades may be elongate blades
that include axes that are substantially parallel to a longitu-
dinal axis of the shaft and remain substantially parallel to the
axis of the shaft while moving radially outward from and
inward toward the shaft. Still further, in some implementa-
tions the expandable portion may further comprise scissor
arms, and the scissor arms may be pivotably coupled to the at
least two retractor blades and to the shaft. Some such imple-
mentations may further comprise an elastic covering that may
be disposed around the at least two retractor blades.

[0011] In another general aspect, this document features
another laparoscopic retractor device embodiment compris-
ing: a handle; an elongate shaft with a proximal end portion
that is attached to the handle, the shaft extending from the
handle and terminating at a distal free end portion, the shaft
including a first lumen therethrough; an elongate shaft link-
age disposed within the first lumen, the shaft linkage having
aproximal end and a distal end; a first actuator located at the
handle and coupled to the proximal end of the shaft linkage;
an expandable portion coupled to the shaft at the distal free
end portion and coupled to the distal end of the shaft linkage,
wherein moving the actuator causes the expandable portion to
move radially outward from the shaft or radially inward
toward the shaft; and a sheath with a lumen therethrough, at
least a portion of the shaft being disposed within the lumen,
the sheath being slidable distally and proximally along the
shaft.

[0012] Some implementations of the laparoscopic retractor
device may further comprise an elastic covering that is dis-
posed around the expandable portion of the another laparo-
scopic retractor device embodiment. In various implementa-
tions of the laparoscopic retractor device embodiment the
sheath may include a hub that is connected to a proximal end
of the sheath, and the hub may include an second actuator
whereby the hub can be locked and unlocked from being
coupled to the shaft. In some embodiments, the first actuator
may be slidable in relation to the handle. In particular
embodiments, sliding the first actuator distally may cause the
expandable portion to expand, and sliding the first actuator
proximally may cause the expandable portion to contract.
Optionally, the expandable portion may comprise at least two
retractor blades. In some implementations, causing the
expandable portion to expand may comprise causing the at
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least two retractor blades to bend and to move radially out-
ward from the shaft, and causing the expandable portion to
contract may comprise causing the at least two retractor
blades unbend and to move radially inward toward the shaft.
Inparticular implementations, by sliding the sheath distally at
least some portion of the at least two retractor blades can be
made to move further radially away from the shaft. Further,
by sliding the sheath proximally at least some portion of the at
least two retractor blades can be made to move further radi-
ally inward toward the shaft in some implementations. The
laparoscopic retractor device may further comprise an elastic
covering that is disposed around the at least two retractor
blades.

[0013] Particular embodiments of the subject matter
described in this document can be implemented to realize one
or more of the following advantages. In some embodiments,
the laparoscopic retractor devices provided herein are readily
adjustable in size from a low profile contracted configuration
to a substantially wider expanded configuration for perform-
ing retraction of tissue and organs. The laparoscopic retractor
devices provided herein have intuitive and easy to operate
designs. In some embodiments, various surgeries can be pet-
formed in a minimally invasive fashion using the devices and
methods provided herein. Such minimally invasive tech-
niques can reduce recovery times, patient discomfort, and
treatment costs. In some embodiments, the laparoscopic
retractor devices provided herein are designed to minimize
the risk of pinching or impinging tissue during the adjustment
of the retractors between the contracted and expanded con-
figurations. Further, the laparoscopic retractor devices pro-
vided herein do not include separable pieces. As such, clini-
cians can operate the retractor devices without a risk of pieces
becoming detached within a body cavity.

[0014] Unless otherwise defined, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention pertains. Although methods and materials similar
or equivalent to those described herein can be used to practice
the invention, suitable methods and materials are described
herein. All publications, patent applications, patents, and
other references mentioned herein are incorporated by refer-
ence in their entirety. In case of conflict, the present specifi-
cation, including definitions, will control. In addition, the
materials, methods, and examples are illustrative only and not
intended to be limiting.

[0015] The details of one or more embodiments of the
invention are set forth in the accompanying drawings and the
description herein. Other features, objects, and advantages of
the invention will be apparent from the description and draw-
ings, and from the claims.

DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1A is a side view of a laparoscopic bowel
retractor device, shown in a contracted configuration, in
accordance with some embodiments provided herein.

[0017] FIG. 1B is a side view of the laparoscopic retractor
device of FIG. 1A shown in a partially expanded configura-
tion.

[0018] FIG. 1C is a side view of the laparoscopic retractor
device of FIG. 1A shown in an expanded configuration.

[0019] FIGS. 2A-2C show the laparoscopic retractor
device of FIG. 1A in the same configurations of FIGS. 1A-1C,
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and with the addition of an example elastic covering on the
expandable portion, in accordance with some embodiments
provided herein.

[0020] FIGS. 3A-3C show the laparoscopic retractor
device of FIG. 1A in the same configurations of FIGS. 1A-1C,
and with the addition of another example elastic covering on
the expandable portion, in accordance with some embodi-
ments provided herein.

[0021] FIG. 4A is a side view of another laparoscopic
bowel retractor device, shown in a contracted configuration,
in accordance with some embodiments provided herein.
[0022] FIG. 4B is a side view of the laparoscopic retractor
device of FIG. 4A showing a revealed expandable portion.
[0023] FIG. 4C is a side view of the laparoscopic retractor
device of FIG. 4A shown in an expanded configuration.
[0024] FIG. 4D is a side view of the laparoscopic retractor
device of FIG. 4A shown in another expanded configuration.
[0025] FIGS. 5A-5D show the laparoscopic retractor
device of FIG. 4A in the same configurations of FIGS.
4A-4D, and with the addition of an example elastic covering
on the expandable portion, in accordance with some embodi-
ments provided herein.

[0026] Like reference numbers represent corresponding
parts throughout.

DETAILED DESCRIPTION

[0027] This document provides devices for performing
medical procedures such as laparoscopic surgery. For
example, this document provides laparoscopic retractor
devices. In some embodiments, the laparoscopic retractor
devices provided herein include two retractor blades that can
be expanded or contracted. Further, in some embodiments an
elastic covering is included, and the retractor blades are dis-
posed within the elastic covering.

[0028] In one example implementation, the laparoscopic
retractor devices provided herein can be used for performing
surgeries such as, but not limited to, paraaortic lymphadenec-
tomy procedures to treat endometrial cancer. Also, the lap-
aroscopic bowel retractors provided herein may help to gain
exposure and visualization of the surgical field in other areas
of the abdomen that are obscured by the bowel, including
other types of laparoscopic or robotic surgeries. In addition to
such intra-abdominal surgeries, in some cases the laparo-
scopic bowel retractor devices provided herein may be used
for procedures in other medical specialties such as, but not
limited to, urology, vascular surgery, and general surgery.
[0029] Referring to FIG. 1A, an example laparoscopic
retractor device 100 in accordance with some embodiments
provided herein includes a handle 110, a shaft 120, and an
expandable portion 130. The proximal end of shaft 120 is
fixedly coupled to handle 110. As will be explained further
below, expandable portion 130 is movably coupled to shaft
120 at a distal end portion 122 of shaft 120 where shaft 120
terminates with a free end. It should be understood that the
figures included in this disclosure are not necessarily to scale.
However, the figures appropriately depict the design concepts
so as to facilitate one of ordinary skill in the art to practice the
inventive laparoscopic bowel retractor devices provided
herein.

[0030] Laparoscopic retractor device 100 is shown in a
contracted configuration. This contracted configuration may
be used, for example, when inserting distal portion 122 of
laparoscopic retractor device 100 into an internal space such
as an abdomen of a patient, and thereafter when withdrawing
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laparoscopic retractor device 100. In some implementations,
distal portion 122 of laparoscopic retractor device 100 is
inserted into a patient, while a proximal portion of laparo-
scopic retractor device 100 remains external to the patient.
[0031] Insome circumstances, a trocar device is utilized as
a portal to provide access to the patient’s internal space such
as the abdominal space. In such cases, distal portion 122 of
laparoscopic retractor device 100 can be passed through the
trocar. In some such cases, a trocar with an inner diameter of
about 1 centimeter (cm) is used, and distal portion 122 of
laparoscopic retractor device 100 can be passed therethrough
when distal portion 122 is in the contracted configuration. In
other implementations, laparoscopic retractor device 100 can
be used with trocars having other inner diameter sizes, such as
about 0.7 cm, about 0.8 cm, about, 0.9 c¢m, about 1.1 cm,
about 1.2 cm, about 1.3 cm, about 1.4 ¢cm, about 1.5 ¢m, about
1.6 cm, about 1.7 cm, about 1.8 cm, about 1.9 cm, or about 2.0
cm. Laparoscopic retractor device 100 can be provided in a
range of sizes (diameters and lengths), and the suitably sized
laparoscopic retractor device 100 can be selected for use in
such various implementations. It should be understood that
the use of a trocar may not be required in some implementa-
tions. In some other implementations, laparoscopic retractor
device 100 can be passed through an incision.

[0032] Laparoscopic retractor device 100 includes shaft
120. In some embodiments, shaft 120 is comprised of a metal-
lic material. For example, metallic materials including, but
not limited to, stainless steels (e.g., austenitic 316 stainless
steel or martensitic 440 and 420 stainless steels), titanium,
titanium alloys (e.g., Ti6Al4V), and the like, can be used for
shaft 120. In other embodiments, shaft 120 can be comprised
of a polymeric material. For example, polymeric materials
including, but limited to, polyvinyl chloride (PVC), PEBEX,
PICOFLEX, TECOFLEX, PTFE, ePTFE, FEP, PEEK, sili-
cone, urethane, polyethylene, polypropylene, and the like,
can be used for shaft 120. In some embodiments, at least
portions of shaft 120 can be malleable or articulable.

[0033] As will be explained further below, shaft 120
includes at least one lumen. A shaft linkage 114 that extends
from handle 110 to expandable portion 130 runs through the
lumen and is slidable therein. In some embodiments, shaft
linkage 114 is a solid metallic rod (e.g., stainless steel), or a
solid polymeric rod (e.g., TEFLON, DELRIN, polyurethane,
and the like). In other embodiments, a Bowden cable is used
for shaft linkage 114.

[0034] Insomeembodiments, shaft 120 includes more than
one lumen. For example, one or more additional lumens can
be optionally included in shaft 120 for purposes such as, but
not limited to, suction, irrigation, and the like. In some cases,
the optional lumen(s) has a diameter of about 5 millimeters
(mm), but other smaller or larger sized lumens can be
included in some embodiments.

[0035] Referring now to FIGS.1A-1C, distal portion 122 of
laparoscopic retractor device 100 can be expanded in situ
(e.g., after insertion of laparoscopic retractor device 100 into
the patient) to facilitate the retraction of internal tissue, such
as the patient’s intestines in the case of an intra-abdominal
implementation. Such expansion of distal portion 122 is
depicted in FIGS. 1B (partial expansion) and 1C (nearly full
expansion).

[0036] Laparoscopic retractor device 100 also includes
handle 110. Handle 110 can be comprised of any suitable
metallic or polymeric material such as, but not limited to,
polymethyl methacrylate, polystyrene, acrylonitrile butadi-
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ene styrene (ABS), PVC, polyethylene, polypropylene, poly-
carbonate, and the like. Handle 110 can include a textured or
contoured surface so that a clinician can get a good grip on
handle 110.

[0037] Handle 110 includes a sliding actuator knob 112.
Sliding actuator knob 112 can be used by an operator of
laparoscopic retractor device 100 to expand or retract expand-
able portion 130. That is, in some embodiments sliding actua-
tor knob 112 can be depressed and slid distally or proximally
in relation to handle 110. Such sliding of sliding actuator
knob 112 can expand or retract expandable portion 130
because of shaft linkage 114 that is connected therebetween.
Sliding actuator knob 112 can lock in place on the handle
when the operator is no longer depressing sliding actuator
knob 112. In other embodiments, other types of actuators can
be used as alternatives to sliding actuator knob 112. For
example, arotary actuator, alevel, a trigger, and other types of
actuators can be used in some embodiments.

[0038] Laparoscopic retractor device 100 also includes
expandable portion 130. Expandable portion 130 includes
retractor blades 1324 and 1325 that are movably coupled to
shaft 120 and shaft linkage 114 via scissor arms 134a, 1345,
134c, and 134d. Using such a mechanical arrangement,
retractor blades 132¢ and 1325 can be moved radially inward
and outward from shaft 120 while remaining essentially par-
allel to shaft 120.

[0039] One end of scissor arm 134a is pivotably coupled to
retractor blade 132a using a pin 137a. The other end of scissor
arm 134q is pivotably coupled to shaft linkage 114.

[0040] One end of scissor arm 1344 is pivotably coupled to
retractor blade 1324 using a pin 1364 that can translate in a
slot 133a located in retractor blade 132a. The other end of
scissor arm 1345 is pivotably coupled to shaft 120 using a pin
124.

[0041] One end of scissor arm 134c¢ is pivotably coupled to
retractor blade 1325 using a pin 1375. The other end of scissor
arm 134c is pivotably coupled to shaft linkage 114.

[0042] One end of scissor arm 134d is pivotably coupled to
retractor blade 1325 using a pin 1365 that can translate in a
slot 1335 located in retractor blade 1325. The other end of
scissor arm 1344 is pivotably coupled to shaft 120 using a pin
124.

[0043] Scissor arms 134a and 134 are pivotably coupled
together near their midpoints using a pin 135a. Similarly,
scissor arms 134¢ and 1344 are pivotably coupled together
near their midpoints using a pin 1355.

[0044] The components of expandable portion 130 can be
metallic or polymeric. For example, in some embodiments
some or all of the components of expandable portion 130 can
be metals such as, but not limited to, stainless steels, titanium,
titanium alloys, NiTi, and the like. In some embodiments,
some or all of the components of expandable portion 130 can
be polymers such as, but not limited to, DELRIN, TEFLON,
polyurethane, polyethylene, polypropylene, and the like. In
some embodiments, a combination of metallic and polymeric
materials can be used to construct expandable portion 130.
[0045] In some embodiments, retractor blades 1324 and
1325 are double-sided. In some such embodiments, retractor
blades 132a and 1325 have a U-shaped cross-section (like a
channel) and the ends of scissor arms 134a-b are within the
channels (or between the double-sided retractor blades 132a
and 1325).

[0046] Referring now to FIGS.2A-2C, laparoscopic retrac-
tor device 100 caninclude an elastic covering 140 on expand-
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able portion 130. Elastic covering 140 can be a sleeve of
stretchable material that surrounds and conforms to retractor
blades 1324 and 1325.

[0047] When retractor blades 132a and 1325 are in the
contracted configuration as shown in FIG. 24, elastic cover-
ing 140 is also contracted such that it snugly conforms to
retractor blades 132a and 132b. As retractor blades 1324 and
1325 are expanded radially outward from shaft 120, elastic
covering 140 stretches to remain surrounding and conform-
ing to retractor blades 132a and 13254 (as shown in FIGS. 2B
and 2C). In some embodiments, elastic covering 140 is
attached to retractor blades 1324 and 1325, such as by using
a biocompatible adhesive, clips, barbs, or another type of
fastening means. In some embodiments, elastic covering 140
simply elastically surrounds retractor blades 1324 and 132b.
[0048] Elastic covering 140 can be comprised of various
materials. For example, in some embodiments elastic cover-
ing 140 can be made of materials including, but not limited to,
polypropylene, natural latex, polyester, spandex, silicone,
and the like. In some embodiments, elastic covering 140 can
comprise nitinol. In some embodiments, a combination of
such materials can be used to make elastic covering 140. The
materials used to make elastic covering 140 can be knitted,
woven, spun, extruded, molded, and the like. In some
embodiments, elastic covering 140 is a mesh or netting type
of material. In some embodiments, elastic covering 140 is a
fabric, sheet, membrane, film, or the like. In particular
embodiments, elastic covering 140 can be porous or at least
partially porous so as to let fluids pass through some or all
portions of elastic covering 140.

[0049] Elastic covering 140 can provide functional benefits
for laparoscopic retractor device 100 in some situations. For
example, elastic covering 140 can enlarge the area that
expandable portion 130 comprises. Accordingly, laparo-
scopic retractor device 100 with elastic covering 140 can
provide additional retraction capabilities as compared to lap-
aroscopic retractor device 100 without elastic covering 140,
in some situations. Additionally, in some situations the use of
elastic covering 140 can reduce the likelihood of pinching
tissue such as bowels when laparoscopic retractor device 100
with elastic covering 140 is being expanded or retracted, as
compared to laparoscopic retractor device 100 without elastic
covering 140.

[0050] Referring now to FIGS. 3A-3C, some embodiments
of laparoscopic retractor device 100 can include an elastic
covering 150 of another type on expandable portion 130.
Elastic covering 150 can be a sleeve of stretchable material
that is attached to shaft 120 and that surrounds and conforms
to retractor blades 132a and 1325.

[0051] When retractor blades 132a and 1325 are in the
contracted configuration as shown in FIG. 3A, elastic cover-
ing 150 is also contracted such that it snugly conforms to
retractor blades 132a and 1325. As retractor blades 1324 and
1325 are expanded radially outward from shaft 120, elastic
covering 150 stretches to remain surrounding and conform-
ing to retractor blades 132a and 1325 (as shown in FIGS. 3B
and 3C). In some embodiments, elastic covering 150 is
attached to retractor blades 1324 and 1325, such as by using
a biocompatible adhesive, clip, barbs, or another type of
fastening means. In some embodiments, elastic covering 150
simply elastically surrounds retractor blades 132a and 13264.
[0052] Elastic covering 150 can be comprised of the same
materials and made using the same construction techniques as
elastic covering 140 described above. Additionally, the uses
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and advantages of elastic covering 150 are analogous to those
of elastic covering 140 described above.

[0053] Referring now to FIG. 4A, another example laparo-
scopic retractor device 400 in accordance with some embodi-
ments provided herein includes a handle 410, a shaft 420, an
expandable portion 430, and a sheath 440. Expandable por-
tion 430 is located at a distal end portion 422 of shaft 420
where shaft 420 terminates at a free end. The proximal end of
shaft 420 is fixedly coupled to and extending from handle
410. Sheath 440 is slidably disposed over shaft 420 and
expandable portion 430. As will be explained further below, a
shaft linkage 414 is coupled to a sliding actuatorknob 412 and
to expandable portion 430.

[0054] Laparoscopic retractor device 400 is shown in a
contracted configuration. This contracted configuration may
be used, for example, when inserting distal portion 422 of
laparoscopic retractor device 400 into an internal space of a
patient, and when withdrawing laparoscopic retractor device
400. In some implementations, distal portion 422 of laparo-
scopic retractor device 400 is inserted into a patient, while a
proximal portion of laparoscopic retractor device 400
remains external to the patient.

[0055] Insome circumstances, a trocar device is utilized as
a portal to provide access to an internal space of the patient,
such as the patient’s abdominal space. In such cases, distal
portion 422 of laparoscopic retractor device 400 can be
passed through the trocar. In some such cases, a trocar with an
inner diameter of about 1 cm is used, and distal portion 422 of
laparoscopic retractor device 400 can be passed therethrough.
In other implementations, trocars with other inner diameter
sizes are used (and the laparoscopic retractor device 400 can
be passed therethrough), such as about 0.7 cm, about 0.8 cm,
about, 0.9 cm, about 1.1 ¢m, about 1.2 ¢m, about 1.3 cm,
about 1.4 cm, about 1.5 cm, about 1.6 cm, about 1.7 cm, about
1.8 cm, about 1.9 cm, or about 2.0 cm. Laparoscopic retractor
device 400 can be provided in a range of sizes (diameters and
lengths), and the suitably sized laparoscopic retractor device
400 can be selected for use in such various implementations.
It should be understood that the use of a trocar may not be
required in all implementations. In some other implementa-
tions, laparoscopic retractor device 400 can be passed
through an incision.

[0056] Laparoscopic retractor device 400 includes shaft
420. Shaft 420 can be constructed of the same types of mate-
rials as shaft 120 described above. As will be explained fur-
ther below, shaft 420 includes at least one lumen. Shaft link-
age 414 extends from handle 410 to expandable portion 430,
running through the lumen and being slidable therein. In
some embodiments, shaft linkage 414 is a solid metallic rod
(e.g., stainless steel), or asolid polymeric rod (e.g., TEFLON,
DELRIN, polyurethane, and the like). In other embodiments,
a Bowden cable is used for shaft linkage 414.

[0057] Insomeembodiments, shaft 420 includes more than
one lumen. For example, one or more additional lumens can
be optionally included in shaft 420 for purposes such as, but
not limited to, suction, irrigation, and the like. In some cases,
the optional lumen(s) has a diameter of about 5 mm, but other
smaller or larger sized lumens can be included in some
embodiments.

[0058] Laparoscopic retractor device 400 also includes
sheath 440. Sheath 440 includes a hub 442, and a tube 444 that
is attached to and extending from hub 442. Sheath 440 has a
lumen within which at least a portion of shaft 420 and expand-
able portion 430 can be positioned, as desired, when sheath
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440 is positioned at a distal location as shown in FIG. 4A.
Sheath 440 can be slid proximally and distally along shaft 420
by a clinician operator. Hub 442 includes buttons 443a-b that
can be depressed to unlock sheath 440 from shaft 420 such
that sheath 440 can be slid along shaft 420. When buttons
443a-b are released, sheath 440 is locked to shaft 420.
Accordingly, an operator can slide sheath 440 proximally or
distally along shaft 420 and then release sheath 440 in a
desired location, at which sheath 440 will stay. In other
embodiments, buttons 443a-b can be replaced by other types
of mechanisms that are lockable and releasable, such as an
eccentric locking ring, a set screw or thumb screw, a friction
fitting arrangement, a ratchet and pawl mechanism, a
threaded arrangement, and the like.

[0059] In some embodiments, sheath 440 is comprised ofa
metallic material. For example, metallic materials including,
but not limited to, stainless steels (e.g., austenitic 316 stain-
less steel or martensitic 440 and 420 stainless steels), tita-
nium, titanium alloys (e.g., Ti6Al4V), and the like, can be
used for sheath 440. In other embodiments, sheath 440 can be
comprised of a polymeric material. For example, polymeric
materials including, but limited to, polyvinyl chloride (PVC),
PEBEX, PICOFLEX, TECOFLEX, PTFE, ePTFE, FEP,
PEEK, silicone, urethane, polyethylene, polypropylene, and
the like, can be used for sheath 440. In some embodiments,
sheath 440 can be malleable.

[0060] Referring now to FIGS. 4A-4D, distal portion 422 of
laparoscopic retractor device 400 can be expanded in situ
(e.g., after insertion of laparoscopic retractor device 400 into
the patient) to facilitate the retraction of internal tissue, such
as the patient’s intestines in the case of an intra-abdominal
implementation. Such expansion of distal portion 422 is
depicted in FIGS. 4B (partial expansion), 4C (nearly full
expansion), and 4D (full expansion).

[0061] Laparoscopic retractor device 400 also includes
handle 410. Handle 410 can be comprised of any suitable
polymeric material such as, but not limited to, polymethyl
methacrylate, polystyrene, acrylonitrile butadiene styrene
(ABS), PVC, polyethylene, polypropylene, polycarbonate,
and the like. Handle 410 can include a textured or contoured
surface so that a clinician can get a good grip on handle 410.
[0062] Handle 410 includes sliding actuator knob 412.
Sliding actuator knob 412 can be used by an operator of
laparoscopic retractor device 400 to expand or retract expand-
able portion 430. That is, in some embodiments sliding actua-
tor knob 412 can be depressed and slid distally or proximally
in relation to handle 410. Such sliding of sliding actuator
knob 412 can expand or retract expandable portion 430
because of shaft linkage 414 therebetween. Sliding actuator
knob 412 can lock in place on the handle when the operator is
no longer depressing sliding actuator knob 412. In other
embodiments, other types of actuators can be used as alter-
natives to sliding actuator knob 412. For example, a rotary
actuator, a level, a trigger, and other types of actuators can be
used in some embodiments.

[0063] Laparoscopic retractor device 400 also includes
expandable portion 430. Expandable portion 430 includes
retractor blades 4324 and 4325 that are movably coupled to
shaft 420 and shaft linkage 414. Using such a mechanical
arrangement, retractor blades 4324 and 4325 can be moved
radially inward and outward from shaft 420 by moving slid-
ing actuator knob 412 along handle 410.

[0064] The retractor blades 432a and 4325 can be metallic
or polymeric. For example, in some embodiments retractor
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blades 432a and 4325 can be made of metals such as, but not
limited to, stainless steels, titanium, titanium alloys, NiTj,
and the like. In some embodiments, retractor blades 432q and
432b can be made of polymers such as, but not limited to,
DELRIN, TEFLON, graphite, nylon, silicone, polyurethane,
polyethylene, polypropylene, and the like. In some embodi-
ments, acombination of metallic and polymeric materials can
be used to construct retractor blades 432a and 4326.

[0065] Retractor blades 432a-b are slender, and very flex-
ible and resilient in bending. Accordingly, retractor blades
432a-b can be moved radially outward from shaft 420 and
radially inward toward shaft 420 by compressing and uncom-
pressing retractor blades 432a-b by the linear action of shaft
linkage 414.

[0066] In FIG. 4B, sheath 440 has been slid proximally so
as to reveal expandable portion 430. Retractor blades 432a-b
are visible but generally laying close to shaft 420 in a con-
tracted configuration.

[0067] InFIG. 4C, sliding actuator knob 412 has been slid
distally along handle 410. Accordingly, shaft linkage 414
translates distally in coordination with movement of sliding
actuator knob 412. The distal end of shaft linkage 414 being
coupled to retractor blades 432a-b, as shaft linkage 414 trans-
lates distally retractor blades 432a-5 become extended from
shaft 420. In this expanded configuration, laparoscopic
retractor device 440 can be used for retraction.

[0068] In FIG. 4D, sheath 440 has been slid distally along
shaft 420. Accordingly, retractor blades 432a-b are reshaped
to a flatter but wider arrangement. During this step, sliding
actuator knob 412 may also be moved further distally if so
desired. In should be understood from the description herein,
that an operator can configure retractor blades 432a-b in a
variety of distinct shapes or configurations by moving sliding
actuator knob 412 and sheath 440 in various positions to
create the shape of retractor blades 4324-b as desired.
[0069] Retractor blades 432a-b can be expanded and
retracted with little risk of impinging tissue, such as the
bowels in the case of intra-abdominal use. This feature can be
advantageous for patient safety and ease of use for laparo-
scopic retractor device 400.

[0070] Referring now to FIGS. 5A-5D, laparoscopic retrac-
tor device 400 can include an elastic covering 450 on expand-
able portion 430. Elastic covering 450 can be a sleeve of
stretchable material that surrounds and conforms to retractor
blades 432a and 4325.

[0071] When expandable portion 430 is in the contracted
configuration as shown in FIG. 5A, elastic covering 450 is
also contracted such that it snugly conforms to retractor
blades 432a and 4325 (inside of elastic covering 450). As
retractor blades 432a and 4325 are expanded radially outward
from shaft 420, elastic covering 450 stretches to remain sur-
rounding and conforming to retractor blades 432a and 4325
(as shown in FIGS. 5C and 5D). In some embodiments, elastic
covering 450 is attached to retractor blades 4324 and 4325,
such as by using a biocompatible adhesive, clips, barbs, or
another type of fastening means. In some embodiments, elas-
tic covering 450 simply elastically surrounds retractor blades
432a and 4326b.

[0072] Elastic covering 450 can be comprised of various
materials. For example, in some embodiments elastic cover-
ing 450 can be made of materials including, but not limited to,
polypropylene, natural latex, polyester, Spandex, silicone,
and the like. In some embodiments, elastic covering 450 can
comprise nitinol. In some embodiments, a combination of
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such materials can be used to make elastic covering 450. The
materials used to make elastic covering 450 can be knitted,
woven, spun, extruded, molded, and the like. In some
embodiments, elastic covering 450 is a mesh or netting type
of material. In some embodiments, elastic covering 450 is a
fabric, sheet, membrane, film, or the like. In particular
embodiments, elastic covering 450 can be porous or at least
partially porous so as to let fluids pass through some or all
portions of elastic covering 450.

[0073] Elastic covering 450 can provide functional benefits
for laparoscopic retractor device 400 in some situations. For
example, elastic covering 450 can enlarge the area that
expandable portion 430 comprises. Accordingly, laparo-
scopic retractor device 400 with elastic covering 450 can
provide additional retraction capabilities as compared to lap-
aroscopic retractor device 400 without elastic covering 450,
in some situations. Additionally, in some situations the use of
elastic covering 450 can reduce the likelihood of pinching
tissue such as bowels when laparoscopic retractor device 400
with elastic covering 450 is being expanded or retracted, as
compared to laparoscopic retractor device 400 without elastic
covering 450.

[0074] While this specification contains many specific
implementation details, these should not be construed as limi-
tations on the scope of any invention or of what may be
claimed, but rather as descriptions of features that may be
specific to particular embodiments of particular inventions.
Certain features that are described in this specification in the
context of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, various
features that are described in the context of a single embodi-
ment can also be implemented in multiple embodiments sepa-
rately or in any suitable subcombination. Moreover, although
features may be described herein as acting in certain combi-
nations and even initially claimed as such, one or more fea-
tures from a claimed combination can in some cases be
excised from the combination, and the claimed combination
may be directed to a subcombination or variation of a sub-
combination.

[0075] Similarly, while operations are depicted in the draw-
ings in a particular order, this should not be understood as
requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated
operations be performed, to achieve desirable results. In cer-
tain circumstances, multitasking and parallel processing may
be advantageous. Moreover, the separation of various system
modules and components in the embodiments described
herein should not be understood as requiring such separation
in all embodiments, and it should be understood that the
described program components and systems can generally be
integrated together in a single product or packaged into mul-
tiple products.

[0076] Particular embodiments of the subject matter have
been described. Other embodiments are within the scope of
the following claims. For example, the actions recited in the
claims can be performed in a different order and still achieve
desirable results. As one example, the processes depicted in
the accompanying figures do not necessarily require the par-
ticular order shown, or sequential order, to achieve desirable
results. In certain implementations, multitasking and parallel
processing may be advantageous.
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What is claimed is:

1. A laparoscopic retractor device comprising:

a handle;

an elongate shaft with a proximal end portion that is

attached to the handle, the shaft extending from the
handle and terminating at a distal free end portion, the
shaft including a first lumen therethrough;

an elongate shaft linkage disposed within the first lumen,

the shaft linkage having a proximal end and a distal end;
an actuator located at the handle and coupled to the proxi-
mal end of the shaft linkage; and

an expandable portion coupled to the shaft at the distal free

end portion and coupled to the distal end of the shaft
linkage,

wherein moving the actuator causes the expandable por-

tion to move radially outward from the shaft or radially
inward toward the shaft.

2. The laparoscopic retractor device of claim 1, wherein the
actuator is slidable in relation to the handle.

3. The laparoscopic retractor device of claim 2, wherein
sliding the actuator distally causes the expandable portion to
expand, and wherein sliding the actuator proximally causes
the expandable portion to contract.

4. The laparoscopic retractor device of claim 1, wherein the
expandable portion comprises at least two retractor blades.

5. The laparoscopic retractor device of claim 4, wherein
causing the expandable portion to expand comprises causing
the atleast two retractor blades to move radially outward from
the shaft, and wherein causing the expandable portion to
contract comprises causing the at least two retractor blades to
move radially inward toward the shaft.

6. The laparoscopic retractor device of claim 5, wherein the
at least two retractor blades are elongate blades that include
axes that are substantially parallel to a longitudinal axis of the
shaft and remain substantially parallel to the axis of the shaft
while moving radially outward from and inward toward the
shaft.

7. The laparoscopic retractor device of claim 6, wherein the
expandable portion further comprises scissor arms, wherein
the scissor arms are pivotably coupled to the at least two
retractor blades and to the shaft.

8. The laparoscopic retractor device of claim 7, further
comprising an elastic covering that is disposed around the at
least two retractor blades.

9. The laparoscopic retractor device of claim 1, further
comprising an elastic covering that is disposed around the
expandable portion.

10. A laparoscopic retractor device comprising:

a handle;

an elongate shaft with a proximal end portion that is

attached to the handle, the shaft extending from the
handle and terminating at a distal free end portion, the
shaft including a first lumen therethrough;

an elongate shaft linkage disposed within the first lumen,

the shaft linkage having a proximal end and a distal end;

a first actuator located at the handle and coupled to the

proximal end of the shaft linkage;

an expandable portion coupled to the shaft at the distal free

end portion and coupled to the distal end of the shaft
linkage, wherein moving the actuator causes the expand-
able portion to move radially outward from the shaft or
radially inward toward the shaft; and
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asheath with a lumen therethrough, at least a portion of the
shaft being disposed within the lumen, the sheath being
slidable distally and proximally along the shaft.

11. The laparoscopic retractor device of claim 10, wherein
the sheath includes a hub that is connected to a proximal end
of the sheath, and wherein the hub includes an second actua-
tor whereby the hub can be locked and unlocked from being
coupled to the shaft.

12. The laparoscopic retractor device of claim 10, wherein
the first actuator is slidable in relation to the handle.

13. The laparoscopic retractor device of claim 12, wherein
sliding the first actuator distally causes the expandable por-
tion to expand, and wherein sliding the first actuator proxi-
mally causes the expandable portion to contract.

14. The laparoscopic retractor device of claim 10, wherein
the expandable portion comprises at least two retractor
blades.

15. The laparoscopic retractor device of claim 14, wherein
causing the expandable portion to expand comprises causing
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the at least two retractor blades to bend and to move radially
outward from the shaft, and wherein causing the expandable
portion to contract comprises causing the at least two retractor
blades unbend and to move radially inward toward the shaft.

16. The laparoscopic retractor device of claim 15, wherein
by sliding the sheath distally at least some portion of the at
least two retractor blades can be made to move further radi-
ally away from the shaft.

17. The laparoscopic retractor device of claim 15, wherein
by sliding the sheath proximally at least some portion of the at
least two retractor blades can be made to move further radi-
ally inward toward the shaft.

18. The laparoscopic retractor device of claim 17, further
comprising an elastic covering that is disposed around the at
least two retractor blades.

19. The laparoscopic retractor device of claim 10, further
comprising an elastic covering that is disposed around the
expandable portion.
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