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SURGICAL RETRACTOR

The entire contents of U S Provisional Patent Application No 60/917,571, 

filed on May 11, 2007, is hereby incorporated by reference as if set forth in full 

herein.

Background

The present invention relates generally to surgical tissue retractors and 

specifically to retractors that may be used to enlarge a surgical incision or a 

natural body opening Retraction of a surgical incision or body opening is generally 

accomplished by placing a first, flexible retention member through the incision or 

body opening and into a body cavity, such as an abdominal cavity, and 

subsequently tensioning the first retention member against the inner portion of the 

associated body wall adjacent to the incision or opening by applying tension to a 

sleeve that is coupled to the first tension member The sleeve may be tensioned by 

winding it upon an external, more rigid structure As the sleeve is wound around 

the external structure, the incision or opening is reshaped and/or enlarged to a 

substantially round condition.

Summary

According to one aspect of the present invention there is provided a 

surgical retractor for retracting an opening in a biological body wall, comprising, a 

noncompliant outer ring having an annular axis and adapted for juxtaposition with 

an outer surface of the biological body wall; an inner ring adapted for juxtaposition 

with an inner surface of the biological body wall; and a sleeve coupling the outer 

ring to the inner ring, the sleeve being adapted to traverse the opening in the body 

wall, wherein the noncompliant outer ring being adapted to roll over itself around 

the annular axis to roll the sleeve around the outer ring to retract and seal the 

opening in the body wall, the outer ring comprising: a first, outer portion
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comprising: a first, middle lumen; a second, top lumen; and a third, bottom lumen, 

a second, inner portion comprising a noncompliant hoop, the noncompliant hoop 

being positioned in the first, middle lumen, a split hoop being positioned in the 

second, top lumen and a split hoop being positioned in the third, bottom lumen of 

the first, outer portion of the outer ring.

According to another aspect of the present invention there is provided a 

surgical retractor for retracting an opening in a biological body wall, comprising, a 

noncompliant outer ring having an annular axis and adapted for juxtaposition with 

an outer surface of the biological body wall, the outer ring comprising: a first 

component having first and second ends and a first, middle lumen extending along 

the annular axis; a second component having first and second ends, the second 

component being disposed within the first, middle lumen of the first component; 

and a coupler connecting the first and second ends of the first component and the 

first and second ends of the second component maintaining alignment of the 

second component with the annular axis of the outer ring with the second 

component functioning as an axle about which the first component rotates; an 

inner ring adapted for juxtaposition with an inner surface of the biological body 

wall; and a sleeve coupling the outer ring to the inner ring, the sleeve being 

adapted to traverse the opening in the body wall, wherein the noncompliant outer 

ring being adapted to roll over itself around the annular axis to roll the sleeve 

around the outer ring to retract and seal the opening in the body wall.

Preferred embodiments of the invention relate generally to a surgical 

retractor for retracting a surgical incision or a natural biological body orifice A 

surgical retractor has a noncompliant outer ring, an inner ring, and a sleeve that 

couples the outer ring to the inner ring The outer ring has an annular axis and is 

adapted for juxtaposition with an outer surface of the biological body wall. The 

inner ring is adapted for juxtaposition with an inner surface of the biological body 

wall The sleeve is adapted to traverse the opening in the body wall The 

noncompliant outer ring is adapted to roll over itself around the annular axis to roll
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the sleeve around the outer ring in order to retract and seal the opening in the 

body wall The noncompliant outer ring is adapted to have a lid coupled to it The 

outer ring of the surgical retractor has a cross-sectional shape that prohibits the lid 

from being partially or incorrectly coupled to the outer ring of the surgical retractor.

In one retractor, the outer ring of the surgical retractor has an oval cross- 

sectional shape. The outer ring of the surgical retractor has a first, outer portion 

that has at least one lumen, and a second, inner portion that has a noncompliant 

hoop. The noncompliant hoop is positioned in the at least one lumen of the first, 

outer portion In one aspect, the at least one lumen in the first, outer portion of the 

outer ring has a first, middle lumen, a second, top lumen, and a third, bottom 

lumen, with the noncompliant hoop of the second, inner portion of the outer ring 

being positioned in the first, middle lumen. The first, outer portion of the outer ring 

may have the oval cross-sectional shape with the first, second, and third lumens of 

the first, outer portion of the outer ring being positioned along a major axis of the 

oval cross-section. The first lumen is positioned at a minor axis of the oval cross- 

section, the second lumen is positioned on a first side of the minor axis and the 

third lumen is positioned on a second, opposite side of the minor axis. A split hoop 

may be positioned in each of the second and third lumens of the first, outer portion 

of the outer ring. In another retractor, the first, outer portion of the outer ring of the 

surgical retractor has two lumens with a noncompliant split hoop positioned in 

each of the two lumens. The first, outer portion of the outer ring is made of 

materials that allow the outer ring to be turned around its annular axis. The sleeve 

is made of a material that is flexible and impermeable to fluids and bacteria. The 

inner ring is made of materials having sufficient hardness to retain the shape of the 

inner ring after insertion of the inner ring into a body cavity.

These and other features and advantages of the invention will become 

more apparent with a discussion of embodiments in reference to the associated 

drawings.
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Brief Description of the Drawings

The drawings described herein are for illustration purposes only and are not 

intended to limit the scope of the present teachings.

FIGURE 1A is a side view of a surgical retractor;

FIG. 1B is a perspective view of a surgical retractor;

FIGS. 2A-2C are views of an outer ring of a surgical retractor;

FIG. 3 is a perspective view of a coupler for the outer ring of the surgical

retractor;

FIG. 4 is a side view of an outer ring of a surgical retractor, partially in cross 

section;

FIG. 5 is a side view of a surgical retractor, in cross section;

FIG. 6 is a side view of a surgical retractor;

FIG. 7 is a side view of a surgical retractor;

FIG. 8 is a side view of a surgical retractor;

FIG. 9 is a perspective view of a surgical retractor with a gel cap;

FIG. 10 is a perspective view of a gel cap for use with a surgical retractor;

and

FIG. 11 is a side view, partially in cross section, of a surgical retractor and a 

gel cap.

Description

A surgical wound retractor 100 is placed into a surgical incision or body 

orifice to enlarge, reshape and isolate the incision or body orifice. Referring to 

FIGURES 1 and 2, the surgical retractor 100 includes a first, inner ring 102, a 

second, outer ring 110 and a sleeve 106 that couples the inner ring to the outer 

ring. The sleeve is flexible and may be substantially cylindrical. The first, inner ring 

102 may be sufficiently flexible to be shaped into a compressed condition for 

insertion into the incision or body orifice and subsequently released within an 

associated body cavity where the inner ring substantially regains its original shape.
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In one aspect, the first, inner ring includes a substantially circular shape 

when it is released. The first, inner ring may be compressed to a substantially oval 

shape for insertion through the incision or body orifice. Those with ordinary skill in 

the art will recognize that the first, inner ring may include a shape other than round 

and that it may be compressed and reshaped to a shape other than oval. Once the 

first, inner ring is properly deployed within a body
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cavity, the connecting sleeve or film may be tensioned to some appropriate degree 

between the first, inner ring and the second, outer ring

The second, outer ring 110 includes a first, outer component 112 and a second, 

inner component 114, The first, outer component 112 includes an overall shape that is 

substantially circular and may include a substantially oval cross-section in one aspect, 

the height of the cross-section of the first, outer component 112 is larger than the width 

of the cross-section The ratio between the height and width of the cross-section 

relates to the hardness of the first, outer component 112 material and the diameter of 

the second, outer ring 110. More particularly, with a softer material for the first, outer 

component 112, the ratio between the height and width of the cross-section of the first, 

outer component is greater Similarly, with the first, outer component 112 having a 

greater diameter, the ratio between the height and width of the cross-section of the first 

outer component is greater The first, outer component 112 may be made of a 

thermoplastic elastomeric material, such as a HYTREL, a thermoplastic polyester 

elastomeric material manufactured by E I DuPont de Nemours & Co of Wilmington, 

Delaware, and/or PELLETHANE, a thermoplastic polyurethane elastomeric material 

manufactured by The Dow Chemical Company of Midland, Michigan.

in one aspect, the first, outer component 112 of the second, outer ring 110 

includes three lumens that extend throughout the outer component. A first, middle 

lumen 116 may include an oval cross-section and be sized larger than a second, top 

lumen 118 and a third, bottom lumen 120, The second, top lumen 118 and third, 

bottom lumen 120 may each include a tear-dropped cross-section having tapered 

portions away from the first, middle lumen 116, The first 116, second 118, and third 

120 lumens are positioned substantially along a major axis of the oval cross-section of



WO 2008/141302 PCT/US2008/063463

-6-

the outer component 112 The first lumen 116 is further positioned substantially at a 

minor axis of the oval cross-section of the outer component 112 of the outer ring 110, 

the second lumen 118 is positioned on a first side of the minor axis and the third lumen 

120 is positioned on a second, opposite side of the minor axis Alternatively, the 

iumens may include other cross-sectional shapes, such as round

The first, outer component 112 of the second, outer ring 110 may be made of a 

split piece of material, such as a substantially straight piece of material, having a first

end 122 and a second end 124. The first 122 and second 124 ends of the material

forming the first, outer component 112 may be brought proximate each other and 

coupled together, as will be discussed in more detail below.

In one aspect, the second, inner component 114 of the outer ring 110 is made of 

a rigid wire that is bent into a generally circular shape. The second, inner component 

114 is inserted into the first, middle lumen 116 of the first, outer component 112 , The 

wire is not compliant or resilient in relation to the body tissue of the surgical incision or 

natural body orifice. The wire does not flex, yield or deform in relation to the body 

tissue of the surgical incision or natural body orifice during retraction of the incision or 

body orifice The rigid wire dictates the peripheral shape, or footprint, of the second, 

outer ring of the surgical retractor. The rigid wire marks the center point of rotation for 

the second, outer ring 110, thereby functioning as an axle about which the first, outer 

component 112 rotates. The wire may be made of full hard stainless steel, or other 

material that is significantly harder than the first, outer component 112 of the second, 

outer ring 110 The wire of which the second, inner component 114 is made may be a 

split wire having a first 126 end and a second end 128 In one aspect, the first 126 and 

second 128 ends of the rigid wire are coupled together
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Referring to FIGS. 3 and 4, in one aspect the second outer ring 110 includes a 

single monolithic coupler 130 for coupling the first 122 and second 124 ends of the first, 

outer component 112 of the outer ring together and to couple the first 126 and second 

128 ends of the second, inner component 114 of the outer ring together The single 

monolithic coupler 130 may be made of plastic or other suitable material In one 

aspect, the monolithic coupler may be made of Acrylonitrile Butadiene Styrene (ABS), 

high density polyethylene (HDPE) or HYTREL

The monolithic coupler includes a base portion 132 having a first face 134, a 

second face 136 opposing the first face, and a periphery that substantially matches the 

periphery of the cross-section of the first, outer component 112 of the second, outer 

ring 110 , Each of the first 134 and second 136 faces of the base portion 132 of the 

monolithic coupler 130 has a first pin 138, a second pin 140 and a tube portion 142 

protruding therefrom with the pins and tube portion on each face being substantially 

symmetrical to the pins and tube portion on the opposing face The first 138 and 

second 140 pins on the first face 134 of the monolithic coupler base 132 are positioned, 

aligned and adapted to mate with the second 118 and third 120 lumens, respectively, at 

the first end 122 of the first, outer component 112 of the second, outer ring 110 

Similarly, the first 138 and second 140 pins on the second face 136 of the monolithic 

coupler base 132 are positioned, aligned and adapted to mate with the second 118 and 

third lumens 120, respectively, at the second end 124 of the first, outer component 112 

of the second, outer ring 110. The tube portion 142 on the first face 134 of the 

monolithic coupler base 132 is aligned and adapted to mate with the first lumen 116 at 

the first end 122 of the first, outer component 112 of the second, outer ring 110 and the 

tube portion 142 on the second face 136 of the monolithic coupler base 132 is aligned
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and adapted to mate with the first lumen 116 at the second end 124 of the first, outer 

component 112 of the second, outer ring 110 Each of the tube portions 142 of the 

monolithic coupler 130 includes an aperture 144 that is open at the end of the tube 

portion away from the base 132 of the monolithic coupler Alternatively, the monolithic 

coupler 130 may include an aperture 144 that extends completely through the tube 

portion 142 on the first face 134, the base portion 132, and the tube portion 142 on the 

second face 136. The aperture 144 of each of the tube portions 142 of the monolithic 

coupler 130 is adapted to receive one of the first 126 and second 128 ends of the rigid 

ring 115 of the second, inner component 114 of the second, outer ring 110 of the 

surgical retractor 100

The first 138 and second 140 pins on each of the first 134 and second 136 faces 

of the monolithic coupler base 132 tapers away from the base The taper on the pins 

facilitates insertion of the pins into the respective lumens 118, 120 of the first, outer 

component 112 of the second, outer ring 110. The outer surface of the tube portions 

142 on each of the first 134 and second 136 faces of the monolithic coupler base 132 

also tapers away from the base with the taper facilitating insertion of the tube portions 

into the first lumen 116 of the first, outer component 112 of the second, outer ring 110 

The aperture 144 of each of the tube portions 142 is tapered toward the monolithic 

coupler base 132 to facilitate the insertion of one of the first 126 and second 128 ends 

of the second, inner component 114 of the second, outer ring 110 therein

The length of each of the tube portions 142 of the monolithic coupler 130 is 

sufficient to maintain the first 126 and second 128 ends of the second, inner component 

114 of the second, outer ring 110 therein and to maintain the tube portions within the 

first, middle lumen 116 of the first, outer component 112 of the second, outer ring
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Similarly, the first 138 and second 140 pins protruding from the first 134 and second 

136 faces of the monolithic coupler base 132 are of sufficient length to maintain the 

pins in the second 118 and third 120 lumens, respectively, of the first, outer component 

112 of the second, outer ring 110 Being made of Acrylonitrile Butadiene Styrene 

(ABS), the monolithic coupler 130 is flexible and the pins 138, 140 and tube portions 

142 thereof may assume a curved shape as influenced upon by the rigid wire 115 of the 

second, inner component 114 of the second, outer ring 110 and by the first, outer 

component 112 of the second, outer ring Alternatively, the monolithic coupler 130 may 

be substantially rigid and may be made by methods including die casting, metal 

injection molding, and/or powdered metallurgy.

The first, inner ring 102 may include a single component having an overall 

substantially circular shape and a substantially circular cross-section The first, inner 

ring 102 may be made of a material that is softer than the material of which the first, 

outer component 112 of the second, outer ring 110 is made. Alternatively, the first, 

inner ring 102 may be made of a material having about the same hardness as the 

material of which the first, outer component 112 of the second, outer ring 110 is made 

or may be made of a material that is harder than the material of which the first, outer 

component of the second, outer ring is made. The sleeve 106 may be made of a 

flexible, semi-transparent plastic film that is coupled to the first, inner ring 102 and the 

second, outer ring 110.

Referring again to the first, outer component 112 of the second, outer ring 110, 

the ratio of the cross-sectional height and width of the first, outer component creates 

lock points as the outer component is rotated about the second, inner component 112, 

As the sleeve 106 is rolled around the second, outer ring 110, while the outer ring is
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rotated, the lock points prevent the outer ring from rotating back, and thus prevent the 

sleeve from unraveling from the second, outer ring The lock points also provide 

incremental rotational positions for the second, outer ring, thereby providing incremental 

retraction of the wound Generally symmetrical cross-sectional shapes provide 

substantially uniform rotational motion and lock points, thereby providing a substantially 

uniform “snap” feel with each incremental rotation, The lock points also help keep the 

first, outer component of the second, outer ring from tilting as a result of forces 

encountered when retracting the surgical incision or body orifice,

The footprint of the second, outer ring 110 can be symmetrical or non- 

symmetrical and can vary in size and shape, such as a circle, ellipse or other suitable 

shape, to conform to a body type, position or size and thereby increase the working 

space or reduce potential interference with other instruments or ports during the 

laparoscopic procedure.

As stated above, the first, outer component 112 may be made of a thermoplastic 

elastomeric material, such as HYTREL or PELLETHANE Increasing the hardness of 

the material used for the first, outer component increases resistance to lock the second, 

outer ring 110 in position with each rotation of the outer ring. The type of material used 

for the first, outer component can affect the height and width of the first, outer 

component to provide sufficient lock points for the second, outer ring, For example, the 

material hardness can be reduced while the height/width cross-section ratio of the first, 

outer component is increased Conversely, the material hardness can be increased 

while the height/width cross-section ratio of the first, outer component is reduced The 

first, outer component can be extruded, injection molded, compression molded, or over- 

molded. Those with ordinary skill in the art will recognize that other means for creating
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the first, outer component may be utilized An over-molded first, outer component is 

substantially neutral, in relation to stress loads, and therefore experiences a difference 

in forces required to produce successive snaps The difference in forces produced by 

an over-molded first, outer component may facilitate the outer component in 

maintaining a neutral position and in snapping or rotating into the neutral position 

However, an over-molded first, outer component may also resist rotation of the outer 

component away from the neutral position. An extruded first, outer component may 

have the ends produced thereby heat sealed together

The cross-sectional profile of the second, outer ring 110 of the surgical retractor 

100 may be reduced to increase the insertion angle for instruments being inserted 

therethrough. More particularly, the cross-sectional height and/or width of the second, 

outer ring may be reduced This is particularly useful for body orifice retraction, such as 

rectal or vaginal retraction. The more the profile of the second, outer ring is reduced, 

the more difficult it becomes to roll the first, outer component of the outer ring about the 

second, inner component of the outer ring and a tool may be required to facilitate rolling 

the outer component about the inner component

Referring to FIGS. 9 and 11, a lid may be coupled to the outer ring 110 to 

maintain pneumoperitoneum The lid may be removed to provide access into the body

cavity 172 The lid may also be transparent so as to allow viewing into the body cavity 

without removal of the lid One such lid is a gel cap 300 The cross-sectional shape of 

the first, outer component 112 of the second, outer ring 110 of the surgical retractor 100 

includes a shape that substantially prohibits the gel-cap 300 from being partially or 

incorrectly coupled to the second, outer ring of the surgical retractor Such cross-
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sectional shapes include oval and rectangular, or other of numerous cross-sectional 

shapes that provide the same functionality .

As indicated above, the second, inner component 114 of the second, outer ring 

110 may be made of a rigid wire 115 that is bent into a generally circular shape The 

wire thickness for the rigid wire may be between about 0. 25-12 70 mm (0 010-0,500 

inches) in diameter. The wire thickness may vary in correlation to the wound or body 

opening size and the device size, For example, the larger the wound or body opening 

size is, the larger the wire size is. The wire diameter can also correlate to the wire 

material For example, as the hardness of the material of the wire is increased, the wire 

diameter may be reduced

The rigid wire 115 for the second, inner component 114 of the second, outer ring 

110 may include a straight rigid wire. The straight rigid wire may be inserted into the 

first, middle lumen 116 of the first, outer component 112 When the ends 122, 124 of 

the first, outer component 112 of the second, outer ring 110 are joined, the wire 115 is 

forced to assume a substantially circular shape, placing the wire in a preloaded 

condition The preloaded condition of the wire causes the wire to maintain a tendency 

to straighten out, The tendency of the wire to straighten out helps the second, outer 

ring 110 maintain a circular shape when the ends 122, 124 of the first, outer component 

112 of the outer ring are joined

Referring to FIG 5, in one aspect, the second, outer ring 210 of the surgical 

retractor 200 includes a first, outer component 212 having a substantially oval cross- 

section including a first lumen 216 and a second lumen 218. Each of the first 216 and 

second 218 lumens is positioned substantially along the major axis of the oval with the 

first lumen positioned on a first side of the minor axis of the oval and the second lumen
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positioned on a second, opposite side of the minor axis of the oval The second, inner 

component 214 of the second, outer ring 210 of the surgical retractor 200 includes a 

first substantially noncompliant, split hoop 220 positioned in the first lumen 216 of the 

first, outer component 212 of the outer ring and a second substantially noncompliant, 

split hoop 230 positioned in the second lumen of the outer component Each of the first 

220 and second 230 split hoops may include a hoop having a single split about its 

periphery with the split creating a first end of the split hoop and a second end of the 

split hoop In its neutral position, the first and second ends of the respective split hoops 

substantially abut each other

The first 220 and second 230 split hoops may be made of metals, such as 

stainless steel, piano wire heat treated to a spring temper, or other metals that produce 

a substantially noncompliant hoop The first and second split hoops may also be 

formed of rigid polymeric materials through molding, machining, and other processes 

that are well known in the art The substantially noncompliant split hoops may also be 

formed of other suitable rigid materials that are well known in the art

The spacing between the first 216 and second 218 lumens of the first, outer 

component 212 of the second, outer ring 210 and the cross-sectional size of the first 

220 and second 230 split hoops of the second, inner component 214 of the outer ring 

positioned within the first and second lumens dictates the effectiveness of the surgical 

retractor, During use, the second, outer ring of the surgical retractor 200 is rolled down 

by forcing one of the split hoops open, thereby causing a space between the first and 

second ends of the hoop, and around the other split hoop. In this manner, one of the 

rigid split hoops works as an axle or center of rotation for the other split hoop By 

placing the two split hoops further apart or by increasing the strength of the split hoops,
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greater force is required to rotate the second, outer ring of the surgical retractor The 

spacing between the first and second lumens and the cross-sectional size of the first 

and second split hoops may, therefore, be selected for a desired balance between the 

force required to rotate the second, outer ring against the tendency of the outer ring to 

unroll because of the force imparted on the outer ring by a retracted incision or body 

opening

The cross-sectional diameter of the first 220 and second 230 split hoops may 

vary depending on the cross-section of the first outer component 212 of the second, 

outer ring 210 and on the size of the incision or body opening to be retracted In one 

aspect, for incisions 5-9 cm in length, 3 0 mm diameter wire may be utilized, Each of 

the first and second hoops may be made of a wire having a thickness of about 0 25- 

6.35 mm (0,010-0.250 inches) in diameter.

The first 220 and second 230 split hoops of the second, inner component 214 of 

the second, outer ring 210 of the surgical retractor 200 may be formed of, for example, 

full-hard temper wire and to a peripheral size that is smaller than that which the first, 

outer component 212 of the outer ring would force the first and second split hoops into 

In this manner, the first, outer component 212 of the second, outer ring 210 is held 

closed and the first 220 and second 230 split hoops control the orientation of the outer 

component during use. To attain a peripheral size of the first 220 and second 230 split 

hoops that is smaller than that which the first, outer component 212 of the second, 

outer ring 210 would force upon the first and second split hoops, the split hoops may be 

formed with first and second end portions of each of the split hoops overlapping each 

other. In one aspect, the materials of which the first, outer component 212 of the 

second, outer ring 210 is made, combined with the size of the first 216 and second 218
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lumens of the outer component, do not permit the first and second end portions of the 

split hoops to overlap each other within the lumens When the first 220 and second 

230 split hoops are assembled with the first, outer component 212 of the second, outer 

ring 210, the overlap between the end portions of the first and second spiit hoops is 

removed and the first and second ends of each of the split hoops substantially abut 

each other with a spring force that causes the second, outer ring to remain closed. In 

this manner, the first 220 and second 230 split hoops facilitate stability of the second, 

outer ring 210 so that the cross-section of the first, outer component 212 remains 

vertical at 0° and 180° orientations, thereby facilitating the attachment of a cap 302 

(FIG 10) to the second, outer ring 210 of the surgical retractor 200 In one aspect, split 

hoops of varying cross-sectional size may be positioned within the first 216 and second 

218 lumens of the first, outer component 212 of the second, outer ring 210 to create

retractors that have a bias to determinable orientations

Since each of the first 220 and second 230 split hoops has substantially abutting 

first and second ends, each of the split hoops functions as an axle about which the first, 

outer component 212 may turn for half a rotation, or 180°. More particularly, the 

second, outer ring 210 may be rolled such that the first split hoop 220 is rolled outside 

the second split hoop 230 with the periphery of the first split hoop expanding to clear 

the second split hoop. With continued rolling of the second, outer ring 210, the second 

split hoop 230 may be rolled outside the first split hoop 220 with the periphery of the 

second split hoop expanding to clear the first split hoop, These steps may be repeated 

until the incision or body opening is retracted to the desired degree

The second, outer ring 210 of the surgical retractor 200 may be formed by 

transforming an extruded elastomeric tube into a circular ring by placing the first 220
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and second 230 split hoops into the first 216 and second 218 lumens of the first, outer 

component 212 of the outer ring This is accomplished by inserting one of the first and 

second ends of the first split hoop 220 into the first lumen 216 of the first, outer 

component 212 and inserting one of the first and second ends of the second split hoop 

230 into the second lumen 218 of the first, outer component Each of the first 220 and 

second 230 split hoops is continually fed into the respective lumen 216, 218 until each 

of the split hoops is substantially entirely within the respective lumen . The first, outer 

component 212 takes on the shape of the split hoops 220, 230 positioned in the first

216 and second 218 lumens thereof

Referring to FIGS 6-8, in use a surgical retractor 100 is inserted into an incision 

170 or body orifice by folding the first, inner ring 102 into an oval shape, or other shape, 

and urging it through the incision or body orifice. Once the first, inner ring 102 is fully 

within an associated body cavity 172, such as an abdominal cavity, it is allowed to 

resume an original, substantially circular condition, or other original shape, and pulled 

upward against the inner surface 174 of the body cavity When the first, inner ring 102 

is fully in place, the first, outer component 112 of the second, outer ring 110 is rolled 

about the second, inner component 114 of the outer ring, thereby rolling the sleeve 106 

about the second, outer ring and tensioning the sleeve to retract the incision 170 or 

body orifice. The second, outer ring 110 is rolled until the outer ring, with the sleeve 

106 wrapped around it, is substantially in contact with the exterior surface 176 of the 

body wall 178 When the second, outer ring 110 with the sleeve 106 wrapped around it 

is in contact with the exterior surface 176 of the body wall 178, the second, outer ring of 

the retractor is sufficiently rigid that it maintains the incision 170 or body opening 

substantially fully retracted Moreover, when the second, outer ring 110 with the sleeve
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106 wrapped around it is in contact with the exterior surface 176 of the body wall 

178, the second, outer ring of the retractor is sufficiently rigid that it maintains the 

incision 170 or body opening substantially fully retracted. Moreover, when the 

second, outer ring 110 with the sleeve 106 wrapped around it is in contact with the 

exterior surface 176 of the body wail 178, the second, outer ring of the surgical 

retractor 100 is not flexible or likely to yield under the forces normally experienced 

during use of the surgical retractor. The rigid second, outer ring 110 facilitates the 

provision of 360° atraumatic retraction of the incision 170 or body opening. The 

surgical retractor 100 is a durable device that provides reliable protection of the 

incision 170 or body opening.

An advantage associated with the surgical access device is it enables a 

surgeon to quickly retract and protectively line an abdominal wall incision while 

being able to easily accommodate variations in abdominal wall thickness between 

patients In addition, the device effectively seals around the interior and exterior of 

the incision, and allows a sealing cap to be coupled to the device to seal the 

abdominal cavity and to enable a laparoscopic procedure to be performed .

Many alterations and modifications may be made by those having ordinary 

skill in the art without departing from the spirit and scope of the invention For these 

reasons, the above description should not be construed as limiting the invention, 

but should be interpreted as merely exemplary of the embodiments.

Throughout this specification and the claims which follow, unless the 

context requires otherwise, the word "comprise", and variations such as 

"comprises" and "comprising", will be understood to imply the inclusion of a stated 

integer or step or group of integers or steps but not the exclusion of any other 

integer or step or group of integers or steps.

The reference in this specification to any prior publication (or 

information derived from it), or to any matter which is known, is not, and should not 

be taken as an acknowledgment or admission or any form of suggestion that that 

prior publication (or information derived from it) or known matter forms part of the 

common general knowledge in the field of endeavour to which this specification 

relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A surgical retractor for retracting an opening in a biological body wall, 

comprising,

a noncompliant outer ring having an annular axis and adapted for 

juxtaposition with an outer surface of the biological body wall;

an inner ring adapted for juxtaposition with an inner surface of the biological 

body wall; and

a sleeve coupling the outer ring to the inner ring, the sleeve being adapted 

to traverse the opening in the body wall,

wherein the noncompliant outer ring being adapted to roll over itself around 

the annular axis to roll the sleeve around the outer ring to retract and seal the 

opening in the body wall, the outer ring comprising:

a first, outer portion comprising: 

a first, middle lumen; 

a second, top lumen; and 

a third, bottom lumen,

a second, inner portion comprising a noncompliant hoop, the noncompliant 

hoop being positioned in the first, middle lumen, a split hoop being positioned in 

the second, top lumen and a split hoop being positioned in the third, bottom lumen 

of the first, outer portion of the outer ring.

2. The surgical retractor of Claim 1, wherein:

the first, outer portion of the outer ring having the oval cross-sectional 

shape; and

the first, second, and third lumens of the first, outer portion of the outer ring 

being positioned along a major axis of the oval cross-section, the first lumen being 

positioned at a minor axis of the oval cross-section, the second lumen being 

positioned on a first side of the minor axis and the third lumen being positioned on 

a second, opposite side of the minor axis.
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3. The surgical retractor of any of the above claims, wherein the inner 

ring retains the shape of the inner ring after insertion of the inner ring into a body 

cavity.

4. The surgical retractor of any of the above claims, wherein the first, 

outer portion of the outer ring being made of materials that allow the outer ring to 

be turned around its annular axis.

5. The surgical retractor of any of the above claims, wherein:

the noncompliant outer ring being adapted to receive a lid coupled thereto, 

and

the outer ring having a cross-sectional shape that facilitates proper coupling 

of the lid to the outer ring.

6. A surgical retractor for retracting an opening in a biological body wall, 

comprising,

a noncompliant outer ring having an annular axis and adapted for 

juxtaposition with an outer surface of the biological body wall, the outer ring 

comprising:

a first component having first and second ends and a first, middle 

lumen extending along the annular axis;

a second component having first and second ends, the second 

component being disposed within the first, middle lumen of the first 

component; and

a coupler connecting the first and second ends of the first component 

and the first and second ends of the second component maintaining 

alignment of the second component with the annular axis of the outer ring 

with the second component functioning as an axle about which the first 

component rotates;

an inner ring adapted for juxtaposition with an inner surface of the 

biological body wall; and
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a sleeve coupling the outer ring to the inner ring, the sleeve being adapted 

to traverse the opening in the body wall,

wherein the noncompliant outer ring being adapted to roll over itself around 

the annular axis to roll the sleeve around the outer ring to retract and seal the 

opening in the body wall.

7. The surgical retractor of Claim 1 or 6 wherein the outer ring has an 

oval cross-sectional shape.

8. The surgical retractor of Claim 7 wherein the first, second, and third 

lumens of the first component of the outer ring are positioned along a major axis of 

the oval cross-section, the first lumen being positioned at a minor axis of the oval 

cross-section, the second lumen being positioned on a first side of the minor axis 

and the third lumen being positioned on a second, opposite side of the minor axis.

9. The surgical retractor of claim 1 or 6 wherein the sleeve comprising a 

material that is flexible and impermeable to fluids and bacteria.

10. The surgical retractor of claim 1 or 6 further comprising a lid adapted 

to be coupled to the outer ring.

11. The surgical retractor of Claim 10 wherein the lid includes a cap ring 

and a valve surrounded by the cap ring.

12. The surgical retractor of Claim 6 wherein the first component of the 

outer ring further comprises:

a second, top lumen having a diameter smaller than a diameter of the first, 

middle lumen; and

a third, bottom lumen having a diameter smaller than the diameter of the 

first middle lumen,

wherein the coupler further comprises pins extending into the second, top 

lumen and into the third, bottom lumen of the first component.
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13. The surgical retractor of Claim 12 further comprising: 

a split hoop positioned in the second lumen of the first component of the

outer ring; and

a split hoop positioned in the third lumen of the first component of the outer

ring.

14. The surgical retractor of Claim 6 wherein the second component 

comprising a noncompliant hoop being positioned in the first, middle lumen of the 

first component.

15. The surgical retractor of Claim 6 wherein the coupler has a periphery 

that matches a periphery of a cross-section of the outer ring.

16. The surgical retractor of Claim 6 wherein the coupler further 

comprises tube portions adapted to receive the first and second ends of the 

second component.
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