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(54) Title: SURGICAL ACCESS SYSTEM AND METHOD OF USING THE SAME

(57) Abstract: A surgical access system includes retractor (10) for creating an access path between an incision site (14) and a
surgical site (12). The retractor (10) includes a frame (18) having a base member (20) and a pair of generally curved rails (24)

&= extending therefrom. A tubular member (90) is coupled to the frame (18) and includes first and second blade portions (92, 94) that
€&\ are capable of relative movement with respect to each other by movement on the curved rails (24). A method of inserting the retractor

o

W

(10) into a patient (16) includes inserting a guide rod (156) over a guide wire (154), locating an obturator (168) in the retractor (10),
inserting the obturator (168) and retractor (10) over the guide rod (156), and removing both the guide rod (156) and obturator (168)
to leave the retractor (10) in the body to provide the access path.
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SURGICAL ACCESS SYSTEM AND METHOD OF USING THE SAME

Cross Reference to Related Applications

[0001] This application is a continuation-in-part of U.S. Application Serial No. 11/619,214
filed on January 3, 2007, which is a coniinuation-in-part of U.S. Application Serial No. 11/458,662 filed
on July 19, 20086, the disclosures of which are expressly incorporated by reference herein in their

entirety.

Field of the Invention

{0002} The present invention generally relates to access systems useful in various surgical
procedures, and more particularly to an improved access system useful for minimally invasive surgical

procedures.

Background of the invention

{0003] In the past, certain surgical procedures required relatively large incisions to be made
into the body in order to gain visual and instrument access {o & surgical site deep within the body. By
way of example, surgical procedures on posterior spine elements may have required relatively large
incisions to be made 1o effectively operate on the spine elements. These large incisions are generally
undesirable as they may resuit in increased damage to muscle tissue, increased blood ioss, prolonged
pain to the patient as well as potential scarring.

F0004] More recently, however, many surgical procedures are conducted using minimally
invasive technigues that seek to minimize some of the undesirable aspects of past procedures. Such
techniques typically involve splitting the muscle tissue, as opposed to cutting the muscle tissue, which
in turn causes less damage o the muscle, increases the recovery times, and reduces patient
discomfort. Conventional retractors are used to hold the inclsion and passageway open through the
soft tissue and muscle.

[0005] Once a path to the surgical site is established, an additional retractor or access port
may be inserted through the incision to provide the necessary retraction so as to establish an
unencumbered path to the surgical site. Thus, the retractor or access port effectively defines a
waorking channel or space and provides visual and instrument access to the surgical site in @ minimally

invasive manner.
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f0006] Although several minimally invasive access systems and techniques have been
developed, there remains room for improvement. In particular, there is a need for an improved access
system and method of using the same that addresses drawbacks of current access systems and

associated procedures.

Summary of the Invention

[0007]) An improved access system that overcomes many of the drawbacks of previous
devices includes a retractor for creating an access path between an incision site and a surgical site
during a surgical procedure. The retractor includes a frame having a base member and a pair of
generally parallel curved rails extending therefrom. The frame may further include a yoke or cross
member opposite the base member with the raiis extending therebetween. The retractor further
includes a slide coupled to the frame and is capable of moving along the rails between a contracted
position and an expanded position. A tubular member is coupled to the frame and includes a first and
second blade portion that is inserted through the incision site to form at least a portion of the access
path. In one embodiment, the first blade portion is coupled to the base member and extends
therefrom. The second blade member is coupled to the slfide and confronis the first blade member.
The slide carrying the second blade member is configured to move along the rails to affect the size of
the access path.

[0008] When the blade portions have been moved to the expanded position a gap is formed
between the edges of the blade. In one embodiment of the invention, one or more side plates may be
attached to the rails to fill the gap. The side plates are rotatable with respect to the rails between a
first position and an angled position. A suitable tool may be used to rotate the side blades. In one
embodiment, there are an infinite number of angular positions that the side plates may make with
respect to the rails. In another embodiment, only a finite number of angular positions are defined.
The side plates may also be secured to the rail. For example, in one embodiment, a set screw may
be used to secure the side plate fo the rail.

[0009] A method of using the retractor includes inserting a guide wire through an incision site
to establish a path to a surgical site spaced therefrom. A guide rod is threaded over the guide wire,
inserted through the incision site, and advanced toward the surgical site. An obturator is then inserted
into the retractor when it is in the contracted condition. The obturator and retractor are then

collectively threaded over the guide rod, inserted through the incision site, and advanced toward the
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surgical site. Once in piace, the guide wire is removed. To remove the guide rod and obturator, the
guide rod is puiled in a direction away from the surgical site. A distal end of the guide rod is
configured to engage the distal end of the obturator so that movement of the guide rod pulls both the
guide rod and obturator out of the retractor.

[0010] When the guide rod and obturator are removed, the blade portions may be moved
relative to each other along the rails to retract the opening. A side plate may then be mounted to the
retractor in order to fill the gap created between the blade portions. The side plates may be
selectively rotated and fixed {o the rails in a desired configuration.

[G011] These and other objects, advantages and features of the invention will become more
readily apparent to those of ordinary skill in the art upon review of the following detailed description

taken in conjunction with the accompanying drawings.

Brief Description of the Drawings

[0012] The accompanying drawings, which are incorporated in and constitute a part of this
specification, iffustrate embodiments of the invention and, together with a general description of the
invention given above, and the detailed description given below, serve to explain the invention.

[0013] Fig. 1 is a cross-sectional view of a retractor in accordance with an embodiment of the

invention used in posterior spine surgery;

[06014] Fig. 2 is a perspective view of the retractor shown in Fig. 1,

[0015] Fig. 3 is a partial perspective view of the base member and rails of the retractor
shown in Fig. 2;

[0016] Fig. 3A Is a perspective view of a light assembly in accordance with an embodiment

of the invention;

[0017] Fig. 3B is a perspective view showing the light assembiy of Fig. 3A engaged with the
retractor;
[0018] Fig. 4 is a partial perspective view of the yoke or cross member and rails of the

retractor shown in Fig. 2;

[00191] Fig. 5A Is a side elevation view of a refractor in accordance with one embodiment of
the invention and illustrating the curvature of the rails;

[0020] Fig. 5B is a side elevation view of a retractor in accordance with another embodiment

of the invention and iliustrating the curvature of the rails;
-3-
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[0021] Fig. 6 is a perspective view similar to Fig. 3 but showing a blade portion coupled to

the base portion;

[0022] Fig. BA is a top view of the retractor shown in Fig. 2,
[0023] Fig 7 is a partial perspective view of the slide of the retractor shown in Fig. 2;
{0024} Figs. 8A-8D are sequential illustration depicting the insertion of the retractor of Fig. 2

into the body of a patient;

[0025] Fig. 9 is a perspective view of an embodiment of the retractor shown in Fig. 2 but
having side plates;

[0026] Fig. 10 is a partial cross-sectional view of the retractor shown in Fig. 9,

[0027] Fig. 10A is a partial cross-sectional view of a retractor in accordance with an alternate
embodiment of the invention;

[0028] Fig. 10B is a partial cross-sectional view of the refractor shown in Fig. 10A;

{0029] Fig. 11 is a partial cross-sectional view of the retractor similar to Fig. 8 and showing a
tool for manipulating the side plate;

[0030] Fig. 12A is a cross-sectional view showing the coupling of a side plate and a rail in
accordance to another embodiment of the invention with the plate in a first position;

[0031] Fig. 12B is a cross-sectional view similar to Fig. 12A but showing the side plate in an
angled position,

[0032) Fig. 13 is a side view of a mounting arm for use with a retractor in accordance with
the invention; and

f0033] Fig. 14 is a cross-sectional view of the mounting arm in Fig. 13 along the line 14-14.

Detailed Description of the Preferred Embodiments

[0034] Referring now to the figures, and to Fig. 1 in particular, a surgical access system
according to the principles of the present invention includes a retractor 10 that may be used during a
surgical procedure to expose and provide visual and instrument access to a surgical site 12 that is
spaced from an incision site 14 on a patient 16. In one exemplary embodiment, the retractor 10 may
be used for posterior spine surgery wherein certain spinal elements are located at the surgical site 12
and are spaced from an associated incision site 14 along the back of a patient 16. While the invention
is shown and described in the context of posterior spinal surgery, the invention is not so fimited as ihe

retractor 10 may be used in a wide variety of surgical procedures wherein the surgical site is spaced
b~
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from the incision site and unencumbered access to the surgical site via the incision site is desired.
Thus the embodiment shown in Fig. 1 is only illustrative and those of ordinary skill in the art will
recognize other surgical procedures that will benefit from the present invention.

[06035] As shown in Figs. 1 and 2, the retractor 10 may include 2 frame 18 including a base
member 20, and at least one, and preferably a pair of rails 24, extending from the base member 20,
The frame may further include a yoke or cross member 22 opposite the base member 20 with the rails
24 extending therebetween. As shown in Fig. 1, the frame 18 may be positioned outside the body of
the patient 16 and at a fixed location adjacent incision site 14 when used during a surgical procedure.
As best shown in Fig. 3, the base member 20 may include a generally U-shaped body 26 having a
pair of leg portions 28, 30 coupled by a connecting portion 32 and defining an inner surface 34 and an
outer surface 36. The inner surface 34 may be generally arcuate, and in an exemplary embodiment,
is generally semi-circular in shape. An ouler face 38 of each leg portion 28, 30 includes a blind bore
40 for receiving a first end 41 of respective rails 24. The rails 24 may be secured to the base member
20 by a suitable fastener (not shown). For example, the base member 20 may include at least one
threaded fastener {(e.g., screw) inserted info a corresponding threaded bore {not shown) formed ina
bottom surface of base member 20 so as to intersect blind bore 40. The rails 24 may further include
apertures {not shown) to receive the threaded fasteners to thereby secure the rails 24 to the base
member 20. Those of ordinary skill in the art will recognize other fasteners suitable to secure the rails
24 to base member 20. Alternately, the base member 20 may be coupled with the rails 24 through a
moiding operation, such as an overmolding process. Other processes may also be used as
recognized by one of ordinary skill in the art.

[0038] In one embodiment, the outer surface 36 of the base member 20 includes an
outwardly projecting nipple 42 adapted to receive a connecting member 44 of a mounting arm 46
{which may be flexible), which is coupled to a support {e.g., operating table) and permits adjustment of
the retractor 10 in relation to the patient 16. The nipple 42 may include at ieast one recess 48
adapted to receive a set screw 49 associated with the connecting member 44 to secure the mounting
arm 46 to the nipple 42. The base member 20 may be formed of a sufficiently rigid polymer or other
suitable materials as recognized by those of ordinary skill in the art. In one embodiment, the material
from which base member 20 is formed may be radiolucent.

[0037] A top surface 50 of base member 20 may inciude one or more grooves 52 that extend

between the inner and outer surfaces 34, 36. The grooves 52 are adapted to receive a portion of a
-5



WO 2008/011207 PCT/US2007/067461

light assembly 34 associated with the access system and operatively coupled to a power supply (not
shown) via a suitable cord 56 so as to illuminate the surgical site 12 through the retractor 10, The light
assembly 54 may be constructed using fiber optics and a suitable light source. In one embodiment,
the light assembly 54 may include an end having at least one, and preferably two light tubes 58. Each
of the light tubes 58 are J-shaped with a first, relatively straight portion 60 that extends along the
groove 52 in top surface 50 and a hook portion 62 that extends downwardly toward the bottom surface
of base member 20 and adjacent inner surface 34.

[0038] The base member 20 may further include a locking mechanism 64 that secures the
light tubes 58 to the base member 20. In particutar, the locking mechanism 64 includes a threaded
thumb screw 66 received in a threaded bore (not shown) in the top surface 50 of base member 20
adjacent groove 52, and a lock bar 68 received on screw 66 and configured to extend across groove
52. The lock bar 68 is free to rotate around screw 86 when in a loosened condition. To securs the
light tubes 58 in the groove 52, the lock bar 68 is positioned over the groove 52 and the thumb screw
66 tightened to prevent rotation of the lock bar 68 with respect to base member 20. The lock bar 68
then prevents upward movement of the light tubes 58 away from base member 20. In addition, the J-
shape of the light tubes 58 further prevents any outward movement of the light tubes 58 away from the
base member 20. Multiple grooves 52 may be provided to give some flexibility to the positioning of
light assembly 54 with respect to the surgeon. Alternatively, the screw 66 may be in a fixed position
and aliow the lock bar 68 rotate to an interference fit with the light tubes 58 to hold the light tubes 58 in
a desired position.

[0039] in an alternate embodiment, the light tubes 58 may be secured to the base member
20 in a different manner. In particular, and as shown in Figs. 3A and 3B, the light assembly 58
includes an adaptor 65 from which the light tubes 58 extend. The adaptor 65 includes a post 67 that
projects from a lower surface of the adaptor 65 in a direction generally parailel to the hook portion 62
of the light tubes 58, as shown in Fig. 3A. The post 67 is adapted to be releasably received in an
aperture 69 in the top surface 50 of the base member 20. To this end, the post 67 may fit within
aperture 69 in a friction fit. Alternately, a locking mechanism may be utilized to secure the adaptor 65
to the base member 20. For example, the one of the post 67 or aperture 69 may include a spring
detent (e.g., a spring loaded ball detent) and the other of the post 67 or aperiure 69 may include a
recess for receiving the detent. When the post 67 is inserted into the aperture 69, the spring detent

engages the recess to secure the adaptor 65 o the base member 20. Those of ordinary skill in the art
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will recognize other mechanisms to releasably secure the adaptor 65 with the base member 20. For
example, a spring loaded pin attachment may be used.

[0040] As shown in Fig. 3B, when the adaptor 65 is coupled to the base member 20, the
hook portion 62 of the light tubes 58 extend downwardily toward the bottom surface of the base
member 20 and adjacent the inner surface 34 {o illuminate the surgical site 12 through the retractor
10. The engagement of the post 67 with the aperture 69, through the friction fit or other locking
mechanism as discussed above, prevents the undesired movement of the light tubes 58 reiative to the
hase member 20. Similar to the previous embodiment, multiple apertures 62 may be provided in the
hase member 20 as well as at other locations of the retractor 10 1o give some flexibility to the
positioning of the light assembly 54 with respect to the surgeon.

[0041] As shown in Fig. 4, the cross member 22 has a similar construction to base member
20 and includes a generally U-shaped body 70 having & pair of leg portions 72, 74 coupled by a
connecting portion 76 and defining an inner surface 78 and an outer surface 80. An outer face 82 of
each leg portion 72, 74 includes a biind bore 84 for receiving a second end 86 of rails 24. The rails 24
may be secured to the cross member 22 by a suitable fastener. For example, the cross member 22
may include at least one threaded fastener (e.g., screw) inserted into a corresponding threaded bore
{not shown) formed in a bottom surface of cross member 22 so as to intersect blind bore 84. The rails
24 may further include apertures fo receive the threaded fasteners to thereby secure the rails 24 to the
cross member 22. Those of ordinary skill in the art will recognize other fasteners suitable to secure
the rails 24 to cross member 22. Aliernately, the yoke member 22 may be coupled with the rails 24
through a molding operation, such as an overmolding process. Other processes may also be used as
recognized by one of ordinary skill in the art, such as screw attachment, welding, or an adhesive bond.
[0042]) The outer surface 80 of the cross member 22 may include an outwardly projecting
nipple 88 adapted to receive a connecting member 44 of a mounting arm 46 {see Fig. 3) which is
coupled o a support and permits adjustment of the retractor 10 in refation to the patient 16. Providing
nipples on both sides of refractor 10 provides some flexibility in locating the mounting arm 46 in
relation to the surgeon. One or both nipples 42, 88 may be used to locate the retractor 10 in relation
to the body. The nipple 88 is constructed in the same manner as nippie 42 and may include at least
one recess 48 adapted to receive a set screw 49 associated with the connecting member 44 to secure

the mounting arm 46 to the nipple 88. The cross member 22 may be formed of a polymeric materiat,

-7-



WO 2008/011207 PCT/US2007/067461

metal, or other suitable materials as recognized by those of ordinary skill in the art. In one
embediment, the material from which cross member 22 is formed may be radioluicent.

[0043] Referring to Figs. 5A and 5B, in one aspect of the present invention, the rails 24 of
frame 12 are not straight (i.e., lying along a single plane) along af least a portion of their length but
rather may be generally curved from the first end 41 to the second end 86. In particular, as discussed
in more detall below, certain benefits may be achieved if the curvature of the rails 24 matches or
otherwise corresponds to structure, such as bone structure, at the surgical site 12. In one exemplary
embodiment, the curvature of rails 24 may be configured to generaily match the natural lordosis of the
lumbar region of the spine. The invention is not so limited as the curvature of the rails 24 may be
configured to generally match the curvature of other regions of the spine or other structures in the
bady that are the focus of surgical procedures that would benefit from the invention. The curvature of
the rails 24 may be relatively constant (i.e., a portion of a circle with a specified radius of curvature) or
may vary from the first end 41 to the second end 86, depending on the specific application. For
instance, Fig. 5A illustrates rails 24 that curve in a continuous manner from the first end 41 to the
second end 86. The invention, however, is not so limited. For example, the curvature of rails 24 may
be achieved through discontinuous segments, either straight or curved, that as a whole approximate a
curve. In an alternative embodiment, the rails 24 may be curved along at least a portion of their length
and generally straight along another portion of their length. Thus, as shown in Fig. 5B, the rails 24
may include a first generally straight, linear section 24a and a second curved section 24b coupled
thereto that collectively define a curved path along rails 24. Alternatively, the rails 24 may have
sections with different radii or a continually changing radius. The rails 24 may be made from a wide
range of suitable materials that provide sufficient rigidity to frame 12, such as for example stainless
steel, titanium, aluminum, durable plastics, or other suitable materials known to those of ordinary skill
in the art.

[0044] As shown in Fig. 2, the retractor 10 further includes a segmented tubular member 90
coupled to frame 18 and adapted to be inserted into the body of patient 16 through the incision site 14
so as to create an access path to the surgical site 12 within the body. The tubular member 80
includes blade portions 92, 94 capable of movement relative to each other along rails 24 to increase
the effective opening of the access path. The increase in the effective opening is achieved by splitting
and stretching the muscle as opposed to cutting, which provides certain advantages as previously

discussed. The blades 92, 94 may include a taper at their distal ends that facilitate the insertion of the
-8~



WO 2008/011207 PCT/US2007/067461

blades 92, 94 through the incision and to the surgical site 12. In an exemplary embodiment, the
blades 92, 94 are formed from titanium, durable polymers, and other suitable materials known to those
of ordinary skill in the art. In one embodiment, the blades 92, 94 may be formed from a radiolucent
material.

[0045] As shown in Figs. 2 and 6, tubular member 90 includes a first blade portion 92 having
a proximal end 96 coupled to base member 20 and a distal end 98 extending away from the bottom
surface of base member 20. The proximal end 96 of blade portion 92 is adapted to be coupled to
base member 20 along inner surface 34. Thus, in one embodiment, the blade portion 92 may be
generally semi-circular to match the semi-circular shape of the inner surface 34. The blade portion 92
may be rigidly secured to base member 20, such as through welding, fasteners such as screws,
adhesives, etc. Those of ordinary skill in the art will recognize a wide range of fasteners or other ways
to secure the blade portion 92 to the base member 20. The base member 20 and blade portion 92
may also be constructed as a unitary structure. The invention is not limited to rigid securement
between the blade portion 92 and the base member 20. In another aspect of the invention, the blade
portion 92 may be removably secured to base member 20. This would allow, for example, the blade
portion 92 to be removed and replaced with another blade portion. The other blade portion may be
configured differently for use in a specific application. For instance, depending on the specific
application, the length of the blade portion 92 may have to be altered. In this case, the existing blade
portion could be removed and another blade portion having a shorter or longer length could be
coupled to base portion 20. Such a features facilitates the use of retractor 10 in a wide range of
applications.

[0046] The proximal end 96 of biade portion 92 may include an outward projecting lip 99 that
mates with inner surface 34 so as to form a smooth transition between the top surface 50 of base
member 20 and the inner surface 100 of blade portion 92. The proximal end 96 of blade portion 92
may also be configured to accommodate the light tubes 58 (shown in phantom) in an improved,
unobtrusive manner. In particular as shown in Figs. 6 and 6A, the proximal end 96 of blade portion 92
includes a notch 102 and a recess 104 formed by a tapered wall portion 106 in the wall of blade
portion 92. The notch 102 is configured so that an upper edge of the tapered wall portion 106 forms a
smooth transition with the bottom wall of groove 52. The recess 104 is configured to house the hook
portion 62 of light tubes 58 that extend along blade portion 92. In this way, the light tubes 58 are able

to provide illumination to the surgical site without projecting into the access path created by the inner
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surface 100 of biade portion 92. Thus, the light assembly 54 does not occlude the exposure of the
surgical site 12 and the possibility of hitting or catching an instrument on the light assembly 54 is
eliminated or significantly reduced. The tapered wall portion 106 not only forms the recess in which
light tubes 58 are housed, but also sufficiently refiects the light generated by light tubes 58 so as to
effectively illuminate the surgical site 12.

[004T] Tubular member 90 also includes a second blade portion 94 movable relative to first
blade portion 92 (Fig. 2). To this end, the retractor 10 further includes a slide 108 movably coupled to
frame 18. As shown in Fig. 7, the slide 108 inciudes a hub member 110 having a generally U-shaped
body 112 with a pair of leg portions 114, 116 coupled by a connecting portion 118 and defining an
inner surface 120 and an outer surface 122. The inner surface 120 is generally arcuate, and in an
exemplary embodiment, is generally semi-cirbular in shape. Each ieg portion 114, 116 includes a
through bore 124 for receiving rails 24 therethrough and permitting movement of the hub member 110
along rails 24 between a contracted position wherein the hub member 110 is located adjacent base
member 20 and an expanded position wherein the hub member 110 is spaced from base member 20
(Fig. 2). Each of the through bores 124 may include a low-friction bushing 126 that facilitates
movement of the hub member 110 along the curved rails 24. For example, in one embodiment, the
outer surface of the bushing 126 is generally cylindrical and therefore is substantially straight in order
to match a straight through bore 124 in hub member 110. The inner surface of the bushing 126,
however, is curved in order to match the curvature of the rails 24. In this way, the slide 108 moves
easily along the rails 24 to facilitate enhanced use of the retractor 10.

[0048] Still referring to Fig. 7, slide 108 further includes second blade pertion 84 having a
proximal end 128 coupled to hub member 110 and a distal end 130 extending away from the bottom
surface of hub member 110. The proximal end 128 of blade portion 94 is adapted to be coupled to
hub member 110 along inner surface 120. Thus, in one embodiment, the blade portion 94 may be
generally semi-circular to match the semi-circular shape of the inner surface 120. The blade portion
94 may be rigidly secured to hub member 110 or may be removably attached thereto allowing the
hlade portion 94 to be changed out as explained above. The proximal end 128 of the blade portion 84
may include an outwardly projecting lip 132 that mates with inner surface 120 so as to form a smooth
transition between the top surface of hub member 110 and the inner surface 134 of blade portion 94.
Although not shown here, one of ordinary skill in the art will recognize that the slide 108 may also

include grooves in hub member 110 and a notch and recess in blade portion 94 that permits the light
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assembly 54 to be coupled to the access system 10 via the hub member 110 in the manner described
above.

[0049] Slide 108 includes a locking mechanism 1386 to selectively permit relative movement
between the hub member 110 and the rails 24. As shown in Figs. 6B and 7, the hub member 110
includes a J-shaped tab 138 positioned outside and adjacent rail 24 and extending away from the
outer surface 122 of hub member 110 to define a groove or channel 140 between the tab 138 and
outer surface 122. The locking mechanism 136 includes a lock bar 142 having a first end 144 a
second end 146, and an aperture 148 therein positioned adjacent first end 144 and adapted to receive
rail 24 therethrough. The first end 144 of lock bar 142 is positioned in channel 140 when the rail 24
passes through aperture 148 and operates as a pivot point about which lock bar 142 may pivot. The
lock bar 142 is pivotable between an open position wherein the rail 24 slides freely through the
aperture 148 and a closed or locked position, where engagement between the aperture 148 and the
rail 24 prevents relative movement of the hub member 110 relative to rail 24 and thus, locks the slide
108 to the frame 12.

[0050] When the lock bar 142 is in the open position, the hub member 110 may be freely
moved along the rails 24, such as through a manual process, so as to separate the second blade
portion 94 from the first blade portion 92. When the lock bar 142 is in the locked position, the rail 24 is
canted with respect to the lock bar 142 so that a portion of the aperture 148 engages with a portion of
the rail 24 to prevent any relative movement therebetween. In an exemplary embodiment, the lock bar
142 is biased toward the locked position. For example, the outer surface 122 of the hub member 110
may include a bore 150 adapted to receive a spring 152 that engages the lock bar 142 so as to bias
the lock bar 142 toward the locked position. To move the hub member 110, a surgeon or other
medical professional would apply a force fo the second end 146 of lock bar 142 which would move the
lock bar 142 to the opened position and allow the operator to move the slide 108 relative to the rails
24. When the desired position is reached, the force on lock bar 142 would be removed and the lock
bar 142 would, under the bias of the spring 152, move back o the locked position to fix the position of
the slide 108 relative to the rails 24. The locking mechanism 136 as described above may also
operate as a one-way lock where moving the slide 108 away from the base member 20 automatically
opens the lock bar 142 without the application of an operator's force on the second end 146 of lock

bar 142. When the slide 108 stops moving away from the base member 20, the locking mechanism
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136 automatically locks to the rail 24 and any movement of the slide 108 back toward the base
member 20 is prevented.

[0051] Use of the accass system as described above for an exemplary surgical procedure
having a surgical site spaced from an incision site will now be described in reference to Figs. 8A-8D.
In an exemplary surgical procedure, an incision is made, for example in the skin, to form an incision
site 14 proximate to an intended surgical site 12. As shown in Fig. 8A, guide wire 154, such as a k-
wire, is inserted into the incision site 14, through the tissue, and to the surgical site 12 to establish a
pathway from the incision site 14 to the surgical site 12. With the guide wire 154 inserted, a guide rod
156 is threaded onto the guide wire 154 and through the incision site 14. Alternatively, the guide rod
156 may be inserted through the incision site 14 without the use of the guide wire 154, The guide rod
156 is configured to create an opening through the tissue between the incision site 14 and the surgical
site 12 by splitting and streiching the tissue as opposed to cutting the tissue. The guide rod 156
includes a generally cylindrical elongated body 158 having a central passage 159 through which the
guide wire 154 extends, a proximal end 160 is adapted to be outside the body and a distal end 162 is
adapted to be positioned near the surgical site 12. The proximal end 160 includes annular ridges 164
to facilitate gripping by a surgeon or other medical professional to work the guide rod 156 through the
tissue and toward the surgical site 12. The distal end 162 includes an enlarged tip portion 166 whose
purpose is explained in more detail below. The tip portion 166 includes a tapered region 167 to
facilitate insertion of the guide rod 156 through the tissue.

[0052] To insert the retractor 10 through the incision site 14 so as to create the access path
to the surgical site 12, a second insertion step is performed using an obturator 168. As shown in Fig.
8B, the obturator 168 includes a generally cylindrical elongated body 170 having a central passage
172 through which the guide rod 156 extends, a proximal end 174 adapted to be outside the body,
and a distal end 176 adapted to be positioned at or near the surgical site 12. The proximal end 174
includes an annular flange 178 extending radially outward from body 170 to define a shoulder 180.
The distal end 176 of obturator 168 includes a tapered region 182 to facilitate insertion of the obturator
168 through the tissue and to the surgical site 12.

[0053] As shown in Fig. 8B, in an exemplary embodiment, before the obturator 168 is
threaded over the guide rod 156, the obturator 168 is coupled to the frame 12 and tubular member 80
s0 as to position the retractor 10 within the body during the second insertion step. To this end, the

hub member 110 is positioned in its contracted position so as to be adjacent base member 20. When
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in the contracted position, the first and second blade portions 92, 94 cooperate to generally form a
closed cylindrical tube. The inner diameter of the of the tube formed by the inner surfaces 100, 134 of
blade portions 82, 94 is slightly larger than the outer diameter of the elongated body 170 of obturator
168 and thus obturator 168 may be inserted therein. The flange 178 on obturator 168 is larger than
the inner diameter of the cylindrical tube and thus contacts the top surfaces of the base member 20
and hub member 110 aiong shoulder 180, When the obturator 188 is properly seated in the tubuiar
member 90 when in the contracted position, the distal end 178 extends beyond the distal ends 88, 130
of blade portions 92, 94, as shown in Fig. 8C. In one embodiment, the distal ends 98, 130 of biade
portions 92, 94 are located af, or proximal of, iapered region 182 so as to provide a smooth transition
between the increasingly larger components of retractor 10.

[0054] As shown in Fig. 8C, the obturator 168 and retractor 10 are inserted through the
incision site 14 using the guide rod 156 as a guide so as to properly locate the retractor 10 within the
hody of the patient 18. The guide rod 156 and obturator 168 may then be removed from the body
leaving only the retractor 10. To this end, when the retractor 10 is properly positioned in the body, the
distal end 1786 of obturator 168 is proximai of the enlarged tip portion 166 of guide rod 156. In this
way, and as shown in Fig. 8D, when the guide rod 156 is pulled away from the surgical site 12, the
enlarged tip portion 166 engages the distal end 176 of obturator 168 to also move obfurator 168 away
from the surgical site 12. Thus, by moving the guide rod 156 away, both guide rod 156 and obturator
168 are removed, leaving the retractor 10 positioned in the bedy of the patient 16,

[0055] With the access system 10 in the body, the slide 108 may be rmoved to increase the
effective opening at the incision site 14. In particular, a pliers-type tool, as is known in the art, may be
used to move the hub member 110 away from the base member 20 from its contracted position to an
expanded position thereby moving the second blade portion 94 relative to the first blade portion 92 to
increase the opening at the incision site 14. The retractor 10 in an expanded position is shown in Fig.
8D. Once in the expanded position, the locking mechanism 136 on the hub member 110 locks the
hub member 110 and the second blade portion 94 along rail 24 as explained above.

[0056] The movement of the slide 108 along the curved rails 24 provides certain benefits not
achieved in some prior art devices. By way of example, when the curvature of the rails approximates
the curvature of the spine in, for example, the lumbar region, then the reiative distance between the
distal end of the second blade portion 84 and the bone structure of the spine is maintained even as

the slide 108 is moved along the rails 24. Thus, there is no inadvertent or undesired contact between
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the second blade portion 94 and the spine during the movement. Moreover, maintaining the spacing
between the distal end of the second biade portion 94 and the spine prevents any surrounding tissue
from creeping into the access path or working space which wouid otherwise occlude exposure of the
surgical site 12.

[00571 In addition, the curvature of the rails 24 provides an additional benefit. Due to the
curvature of the rails 24, as the slide 108 moves along the curved rails 24, the access path created by
first and second blade portions 92, 84 no longer has straight walls, e.g., a cross dimension spanning
from the first blade 92 to the second blade 94 that remains constant from the incision site to the
surgical site. Instead, because the second blade portion 84 remains substantially perpendicular fo the
rail 24, and rail 24 is curved, the second blade partion 92 becomes angled with respect to the first
blade portion 92 so that the cross dimension spanning from the first blade 92 to the second blade 94
progressively increases in a direction from the incision site 14 to the surgical site 12. Such a
configuration maintains a minimized cross dimension between the blades 92, 94 near the incision site
14 but increases the cross dimension in a direction toward the surgical site 12. Thus, the minimal
invasiveness of the surgical procedure may be maintained while enhancing the exposure of the
surgical site 12 away from the incision site 14,

[0058] The diverging configuration of the second blade portion 94 as described above, that
resulis from the curvature of the rails 24 also provides a mechanism for preventing the surrounding
tissue, which has been displaced by movement of second blade portion 94, from forcing the retractor
10 away from the surgical site 12. In essence, because the cross dimension between the first and
second blade portion 92, 94 increases in a direction from the incision site 14 to the surgical site 12,
the surrounding tissue Imposes a net force on the second blade portion 94 in the direction of the
surgical site 12. Thus, due to this configuration, the surrounding tissue imposes forces that, in
essence, maintain the position of the retractor 10 in relation to the surgical site 12. This then
eliminates or reduces any external forces necessary to maintain the position of the retractor 10 within
the body.

[0059] As shown in Fig. 9, as the slide 108 is moved to its expanded position, the biade
portions 92, 94 move apart from each other to form opposed gaps 184 between the side edges 186,
188 on first and second blade portions 92, 94 respectively (one shown). Consequently, the
surrounding tissue proximate gaps 184 tends to encroach or creep around the side edges 186, 188

and may occlude the exposure of the surgical site 12. In an exemplary embodiment, the retractor 10
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may further include side plates 190, 192 adapted to be mounted to rails 24 to prevent or reduce the
encroachment of surrounding tissue into the access path through gaps 184. As the construction and
operation of side plates 190, 192 are substantially the same, only side plate 190 will be described in
detail herein.

[0060] Referring to Figs. 9 and 10, side plate 190 includes a generally fiat, elongated body
194 having an inner surface 196 adapted to form part of the access path, an outer surface 198
adapted to face the surrounding tissue, a proximal end 200 adapted to be adjacent rail 24, a distal end
202 adapted to be positioned through the incision site 14 and towards the surgical site 12, and a pair
of side edges 204 extending between the proximal and distal ends 200, 202. A cross-dimension of
the side plate 190 may be configured to correspond to the shape of the gap 184 between the two
biade portions 92, 94 when in the expanded position (Fig. 8). Thus, for example, the cross-dimension
of the side plate 190 may increase in a direction from the proximal end 200 to the distal end 202. In
addition, the length of the side plate 190 may correspond to the length of the side edges 186, 188 of
blades 92, 84. However, as those of ordinary skill in the art will recognize, the invention is not so
limited as a shorter or longer side plate 190 may be used depending on the specific application.
[0081] The proximal end 200 of side plate 190 includes a mounting member 206 for
mounting the side plate 190 on rail 24. In one embodiment, the mounting member 206 has a J-
shaped configuration with a top leg 208 coupled to and extending generally perpendicular to body 194
and a down-turned flange 210 coupled to top leg 208 and extending toward distal end 202. The J-
shaped mounting member 206 defines an engagement region 212 bounded by the body 194, {op leg
208, and down-turned flange 210, and adapted to receive the rail 24 therein. The outer surface 198 of
slide plate 190 includes a projecting rib 214 that partially bounds a bearing surface 216 having a
shape that corresponds to the shape of a portion of the rail 24. Thus, for example, in an exemplary
embodiment, the bearing surface 216 may be semi-circular in shape so as to closely receive a portion
of the circumference of rail 24. The rib 214 also cooperates with down-turned flange 210 to define an
opening 218 to engagement region 212 that is larger than the cross dimension {(e.g., diameter) of the
rail 24 so as to permit the rail 24 to pass into the region 212 and bear against bearing surface 216. To
mount the side plate 190 on rail 24, the proximal end 200 of side plate 190 is positioned between
blade portions 92, 94 when in an expanded position and adjacent rail 24 so that rail 24 passes through

the opening 218 and is seated against bearing surface 216.
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[00862] Side plate 190 further includes an aitachment member that secures the side piate 190
to the rail 24. In one embodiment, the attachment member includes a set screw 220 for securing the
side plate 190 to rail 24. As shown in Figs. @ and 10, the down-turned flange 210 includes an aperiure
222 therethrough and aligned along an axis 224 that intersects the bearing surface 216 in the
engagement region 212. The aperture 222 includes internal threads (not shown). The set screw 220
includes a proximal end 228 defining a head 230 and a distal end 232 defining a contacting surface
234. Set screw 220 further includes external threads (not shown). The internal threads of aperture
222 cooperate with external threads on screw 220 such that rotation of the screw 220 in a first
direction causes the screw 220 to advance along axis 224, moving contacting surface 234 toward
bearing surface 216. Rotation of the screw 220 in an opposite direction causes the screw o withdraw
along axis 224, moving contacting surface 234 away from bearing surface 216. In this way, the set
screw 220 may be in a release position allowing the rail 24 to pass through opening 218 and to be
seated in bearing surface 216. The set screw 220 may then be moved to an engaged position by
rotating the set screw in the first direction so that the contacting surface 234 contacts the rail 24 and
sufficiently compresses the rail 24 between the contacting and bearing surfaces 234, 216 to prevent
relative movement between the side plate 190 and rail 24.

[0063] As shown in Figs. 10A and 10B, the attachment member may include a securing
feature or mechanism that keeps the set screw 220 from becoming separated from the side plate 180,
For instance, the securing mechanism prevents the set screw 220 from being withdrawn aiong axis
224 to the extent that the set screw 220 disengages from the side plate 190. To this end, the set
screw 220 may include an annular rib 233 that increases the cross dimension of the set screw 220
thereat so as to define a shouider 235 between the rib and an adjacent, smaller cross dimension
portion of the set screw 220. The rib 233 is adjacent to, but proximal of the threads that facilitate
engagement of the set screw 220 in the aperture 222 in flange 210. When the set screw 220 is
positioned in the aperture 222, the rib 233 is sized to fit therein, as shown in Fig. 10B.

{0064] in addition to the rib 233, the securing mechanism may further include & stop that
cooperates with rib 233 so as to prevent movement of the rib 233 beyond the stop. In one
embodiment, the stop includes an aperture or throughbore 236 formed in the flange 210 that
intersects aperture 222. As shown in Fig. 10A, the aperture may extend aiong an axis that is
generally perpendicular to aperture 222. The aperture 236 is configured to receive a pin member 237

therein. The pin member 237 may be secured in the aperture by friction, welding, adhesive, and other
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techniques known to those of ordinary skii in the art. As shown in Fig. 10B, at least a portion of the
pin member 237 projects into the aperture 222 through which the set screw 220 extends. The pin
member 237 effectively reduces the cross dimension of the aperture 222 at the pin member 237, In
particular, the cross dimension of the aperture 222 at the pin member 237 is less than the cross
dimension of the set screw 220 at the rib 233. Accordingly, as the set screw 220 is being withdrawn
along axis 224, the shoulder 235 of the rib 233 engages the pin member 237 to prevent any further
movement of the set screw 220 away from the aperture 222. Thus, the set screw 220 is prevented
from being completely disengaged from the side plate 190. Moreover, when the shoulder 235
engages the pin member 237, the sef screw 220 is in the release position allowing the rail 24 to pass
through opening 218 and to be seated in bearing surface 2186,

[0065] In one embodiment and as shown in Fig. 11, a suitable tool 238 may be used to rotate
the set screw 220 between the release and engaged positions. To this end, the tool 238 may inctude
a connector portion 240 and a handle portion 242. The connector portion 240 cooperates with head
230 such that rotation of the tool 238 rotates the set screw 220. For example, the connector portion
240 may include one or more ribs {not shown) that engage one or more flats 244 on the head 230.
The handle portion 242 is configured to be easily grasped by a surgeon or other medical professional
for rotating the tooi 238 in order to advance or withdraw the set screw 220.

[0066] In another aspect of the invention, due to the particular configuration of the
attachment member 220 described above, the side plate 190 is permitted to rotate about the rails 24
llustrated by arrow A when the set screw 220 is not in the engaged position. In particuiar, in an
exemplary embodiment, the side plate 190 is free to continuously rotate about the rail 24 {o effectively
define an infinite number of angular positions of side plate 190 relative to rail 24. When mounted on
rail 24, the side plate 190 defines a first position where the edges 186, 188 of blade portions 92, 94
and the side edges 204 of the side plate 190 lie in the same plane. This is shown in Fig. 8 and in
phantom in Fig. 11. When both side plates 190, 192 are in the first position, the side plates 190, 192
cooperate with blade portions 92, 94 to define a substantially enciosed circumference along at ieast a
portion of the access path between the proximal and distal ends of the blade portions (Fig. 9).

[0067] in one aspect of the invention, however, the side blades 190, 192 may be rotated on
rails 24 to an angled position and then secured to the rails 24 using set screw 220 to maintain the
angled position, as illustrated in Fig. 11. The side plates 190, 192 may be rotated outwardly and away

from each other such that a cross dimension between the two plates 190, 192 at the incision site 14 is
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minimized, while the cross dimension between the two plates 190, 192 increases in a direction from
the incision site 14 to the surgical site 12 to increase the exposure of the surgical site 12. Those of
ordinary skill in the art will recognize that side piates may be used on just one or both rails 24.

[0068] In addition to rotating set screw 220 io secure the side plates 180, 192 to the ralls,
tool 238 may also be used to rotate the side plates 190, 192 fo their desired angular positions. Thus,
it is desired that the tool 238 be coupled {o the set screw 220 in a secure, yet removable manner. To
this end, set screw 220 may include an attachment member 246 and the tool 238 may also include an
attachment member (not shown) that cooperate to provide a secure coupling between the tool 238
and set screw 220. For example, the attachment member 246 may be a quick-release type of
connection that allows the tool 238 1o be removed once the desired angular position is reached.
Those of ordinary skill in the art will recognize a wide range of attachmenis that may secure the tool
238 to the set screw 220 in order to allow an operator to rotate or otherwise maniputate the side plates
190, 192 about the rail 24. In the embodiment shown and described herein, the too! 238 may be used
to both rotate the side plates 180, 192 about rails 24, by providing a secure coupling fo set screw 220,
and to secure the side plates 190, 192 to the rails 24 by advancing/withdrawing the set screw 220 as
explained above.

[0069] The side plaies 190, 192 may be secured in various angular positions in other ways.
For example, in another embodiment, and as shown in Figs. 12A and 12B in which like reference
numerals refer to like features in Fig. 10, the engagement region 212 my include a pair of generally
paraliel, opposed walls 248, 250 that cooperate with opposed fiats on rails 24. For instance, when the
side plates 190, 192 are in the first position (i.e., aligned with blade portions 92, 94), shown in Fig.
12A, the walls 248, 250 engage flats 252 on rail 24 and rotation of the side plates 180, 192 is
prevented. Flats may also be provided on rails 24 to position the plates 190, 182 in an angled
position. For instance, as shown in Fig. 12B, flats 254 may be provided such that engagement of the
walls 248, 250 with flats 254 places the side plates in an angled position. As those of ordinary skill in
the art will appreciate, only a discrete number of angular positions of the side plates may be provided
in this manner.

[0070] in use, the side plates may, in essence, substantiaily close the gaps 184 between the
blade portions and prevent or reduce the likelihood of tissue creeping into the access path and
occluding the exposure of the surgical site. Depending on the size of the gap 184, a single side plate

may be used or multiple side plates may be positioned on each of the rails 24. In addition, a plethora
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of the side plates may be provided with each side plate having a different cross dimension to
accommodate different size gaps. As mentioned above, a plethora of side plates may also be
pravided with each side plate having a different length. The invention is not imited to the number,
size, geomeiry, efc. of the side plates as those of ordinary skill in the art recognize that the plates may
be configured to suit a particular surgical application.

f0071] Figs. 13 and 14 show an embodiment of a flexible mounting arm 300 that may be
used with retractor 10 in accordance with the invention. The mounting arm 300 is a generally
siongate member having a first end 302 and a second end 304. The first end 302 is adapted to be
coupled to the retractor 10. In particular, the first end 302 is adapted to be coupled fo the outwardly
projecting nippie 42 on the base member 20 or the cross member 22. To this end, the first end 302
may include an aperfure 3086 for receiving nipple 42 therein; The first end 302 may further include a
set screw 308 received in a separate aperture (not shown) that intersects aperture 306. The set
screw 308 is adapted to secure the mounting arm 300 to the retractor 10 via nipple 42. The set screw
308 may include a securing mechanism to prevent the set screw 308 from becoming disengaged from
the first end 302 of the mounting arm 300. For exampile and without lmitation, the securing
mechanism discussed above in relation to the side piate 180 may be used to prevent disengagement
of the set screw 308 from the mounting arm 3GC.

[0072] The mounting arm 300 includes a flexible portion 310 that allows the arm fo flex in
essentially an infinite number of positions, thereby allowing the retractor 10 to be desirably placed in
relation to the incision site 14 on patient 16. The flexible portion 310 includes a locking handle 312
that is movable between a first open position, in which the flexible portion 310 may be flexed to a
desired position, and a second locked position, which fixes the shape of the flexible portion and
prevents further flexing of the flexible portion 310. For example, in an exemplary embodiment, the
jocking handle 312 may be rotated to move between the first and second positions.

[0073] The locking handle 312 may include at least one, and preferably a pair of opposed
handle rods 314 coupled to locking handle 312. The handle rods 314 are pivotally coupled to the
locking handle 312 at one end thereof so as to move between a collapsed position and an extended
position. In the collapsed position, the handle rods 314 are adjacent the locking handle 312, as shown
in Fig. 14. As shown in this figure, the handle rods 314 may be disposed in recesses 316 of locking
handle 312 when in the collapsed position. In the expanded position, however, the handle rods 314

project outwardly from the locking handle 312. In this way, & user can grip the extended handle rods
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314 and apply an increased torque fo the locking handle 312 to facilitate securing the locking handle
in the second position, thereby fixing the shape of the flexibie portion 310. As shown in Fig. 13, the
mounting arm 300 further includes a connecting member 318 that is pivotally connected to the second
end 304 of the mounting arm 300. The connecting member 318 is adapted to couple the mounting
arm to a fixed support, such as an operating table.

[0074] While the present invention has been illustrated by a description of various preferred
embadiments and while these embodiments have been described in some detail, it is not {he intention
of the Appilicant to resirict or in any way limit the scope of the appended claims to such detail.
Additional advantages and modifications wili readily appear to those skilled in the art. The various
features of the invention may be used alone or in numerous combinations depending on the needs
and preferences of the user.

WHAT IS CLAIMED I8!
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1. A surgical retractor for creating an access path between an incision site and a
surgical site during a surgical procedure, comprising:

a frame having a base member, a cross member, and a pair of generally parallel
curved rails extending between said base member and said cross member; and

a tubutar member coupled to said frame and having a first blade portion and a second
blade portion, said first and second blade portions capable of relative movement with respect to each
other from a first contracted position to an expanded position by movement of at least one of said
blade portions along said rails,

wherein said first and second blade portions define at least in part an access path

extending hetween the incision site and the surgical site.

2. The retractor of claim 1, wherein said rails have a substantially constant radius of

curvature along which at least one of said blade portions travel.

3. The retractor of ¢claim 1, wherein one of said first and second blade portions includes

a recess formed therein, wherein said recess is adapted to receive a light source for illuminating the

surgical site, the light source being disposed in the recess so as to not project into the access path.
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4, The retractor of claim 1, wherein said first and second blade portions define a gap
along opposed edges thereof when in the expanded position, the retractor further comprising:

at least one side plate connectable to at least one of said rails and in the gap between
said first and second blade portions, said at least one side plate adapted to reduce the encroachment

of tissue into the access path through the gap.

5. The retractor of claim 4, wherein said side plate is movable with respect to said rail
between a first position generally aligned with said first and second blade portions, and an angled

position.

8. The retractor of claim 5, wherein said side plate is rotatable with respect to said rail to

define an infinite number of angled positions.

7. The retractor of claim 5, wherein said side plate is movable with respect to said rai to

define a discrete number of angled positions.

8. The retracior of claim 7, wherein said side plate includes a pair of opposed ribs and
said rail includes at least one pair of opposed flats, said side plate prevented from rotating relative to

said rail when said ribs engage said flats.

9. The retractor of claim 4, wherein said side plate further includes an attachment

mechanism for securing the side plate to the rail.

10. The retractor of claim 9, wherein said atiachment mechanism is a set screw.

11. The refractor of claim 8, wherein said¢ attachment mechanism includes an atiachment
member for securely coupling with a toal, wherein said tool is operative to rotate said side plate about
said rail and to secure the side plate to the rail.

12, A surgical retractor for creating an access path between an incision site and a

surgical site during a surgical procedure, comprising:
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a frame comprising:
a base member;
a first blade portion coupled to said base member and adapted to be inserted
through the incision site and towards the surgical site; and
a pair of generally parallel, spaced apart curved rails extending from said
base member, said first blade portion being positicned between said rails;
a slide coupled to said frame and capable of movement relative to said frame,
comprising:
a hub member having a pair of bores through which said rails extend,; and
a second blade portion coupled to said hub member and adapted to be
inserted through the incision site and towards the surgical site, said second blade portion positioned
between said rails and confronting said first blade portion,
wherein said hub member is movable along said rails to move the second

biade portion in relation fo the first blade portion.

13. A method of using a retractor during a surgical procedure to create an access path
between an incision site and a surgical site, the retractor comprising a frame having a base member
and a pair of generally parallel curved rails extending therefrom, and a tubular member coupled to the
frame and having a first blade portion and a second biade portion, the first and second blade portions
capable of refative movement with respect to each other from a first confracted position to an
expanded position by movement of at least one of the blade portions along the rails, the method
comprising

inserting a guide rod through the incision site and toward the surgical site;

positioning an obturator in the retractor when in the contracted position;

threading the obturator and retractor over the guide rod and inserting the obturator
and blade portions of the retractor through the incision site and toward the surgical site; and

removing the guide rod and obturator from the retractor.

14. The method of claim 13, further comprising:

inserting a guide wire through an incision site and toward a surgical site;
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15. The method of claim 13, further comprising:
maoving one of the first and second blade portions relative to the other to the
expanded position to enlarge at least a portion of the access path between the incision and surgical

sites.

18. The method of claim 13, further comprising:
placing at least one side plate on the rail to fill the gap between the first and second

blade portions.

17. The metheod of claim 13, further comprising:

rotating the side piale to an angled position.
18. The method of claim 13, further comprising:

extracting the guide rod and the obturater from the retractor through engagement of

the guide rod.
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19. A method of using a retractor during a surgical procedure to form an access path

between an incision site and a surgical site, the retractor having a first and second blade portion that

forms at least part of the access path, the method comprising:

inserting the blade portions into the incision site and toward the surgical site; and

moving one of the blade portions relative to the other blade portion along a pair of

generaily paraiiel curved rails.
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