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(57) Abstract: A modular surgical retractor including a handle and a blade. The

handle includes a base and a neck. The neck projects from an end of the base to

s a tail region. The blade includes a head section and a blade member. The head
section includes opposing side walls and a floor combining to define a slot sized

TIG. 1A

to receive the neck. The blade member projects from the head section. The blade
is removably attached to the handle. In an attached state, an attachment face of
each side wall contacts the end of the base, and the floor contacts the tail region.
In some embodiments, a light source, such as an LED, is disposed within the
neck and arranged to emit light along a face of the blade member. Two or more
additional blades are provided, each additional blade including the head section
and a differently configured blade member.
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MODULAR LIGHTED SURGICAL RETRACTOR

Background

The present disclosure relates to surgical tools. More particularly, it relates to hand
held retractor instruments for use in surgical procedures, for example in retracting

tissue, organs, etc.

With many surgical procedures, tissue at or leading to the intended surgical site must
be retracted or moved, providing a clear and/or stabilized view of the operating field.
Various hand held surgical tools (commonly referred to as a retractor) have been
developed for accomplishing these purposes. Retractors generally include a handle
and a blade. The blade extends from the handle at an approximately 90 degree angle,
and is typically sized and shaped for a particular procedure (e.g., a longer and/or wider
blade may be appropriate for retracting tissue deep inside a body of the patient,
whereas a shorter and/or narrower blade may be more appropriate for retracting skin
at an incision). So as to meet the needs of various surgical procedures, a surgical team

normally must have a large number of differently-configured retractors available.

Although the retraction of tissue with a retractor can provide a more direct field of
vision to the intended surgical site, additional illumination is oftentimes required. In
some instances, the surgeon may use a separate light source such as a head-mounted
light or other light source located in the surgical suite. More recently, lighted retractors
have been suggested with which a fiber optic light guide is loaded to the retractor body
itself. With this approach, light from the fiber optic light guide can be emitted more
directly over and along a face of the blade, thus more directly illuminating the surgical
site. While beneficial, fiber optic light guides are relatively expensive and may
negatively affect a surgeon’s ability to freely move his or her hands. Further, light
may not be provided at a location desired by the user, and power requirement may be

excessive.
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Summary

The inventors of the present disclosure recognized that a need exists for surgical

retractors that overcome one or more of the above-mentioned problems.

Some aspects of the present disclosure are directed toward a modular surgical retractor
including a handle and a blade. The handle includes a base and a neck. The base
defines opposing, first and second ends. The neck projects from the first end of the
base to a tail region. The blade includes a head section and a blade member. The head
section includes a first side wall, an opposing second side wall, and a floor. The side
walls and the floor combine to define a slot sized to receive the neck. The blade
member projects from the head section. The handle and the blade are configured to
provide an attached state in which the blade is removably attached to the handle. In
the attached state, an attachment face of each of the side walls is in contact with the
first end of the base, and the floor is in contact with the tail region. With this
construction, the blade can be robustly attached to the handle in a manner providing
an enhanced interface sufficient to maintain a structural integrity of the retractor when
the blade member is subjected to expected tissue lifting or retraction forces. In some
embodiments, the surgical retractor further includes a light source, such as an LED,
disposed within the neck and arranged to emit light along a face of the blade member.
In related embodiments, the surgical retractor further includes a lens configured and
arranged to focus light from the LED at a desired location. In other related
embodiments, the surgical retractor includes a power regulation circuit that provides
power for an extended period of time using a small amount of power capacity (e.g., on
the order of two hours of operation using two AA batteries). In other embodiments,
the floor and an inside face of the neck form similarly-shaped curved regions that
promote attachment of the blade to the handle via rotation. In yet other embodiments,
two or more additional blades are provided, with each additional blade including the
head section as described above along with a differently sized and/or shaped blade

member.
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Brief Description of the Drawings

FIG 1A is a perspective view of a modular surgical retractor in accordance with

principles of the present disclosure including a blade attached to a handle assembly;

FIG. 1B is a perspective view of the modular surgical retractor of FIG. 1A and

illustrating the blade removed from the handle assembly;

FIG. 2 is an exploded perspective of the handle assembly of FIG. 1A;
FIG. 3A is a side plan view of a handle of the handle assembly of FIG. 2;
FIG. 3B is an end plan view of the handle of FIG. 3A,;

FIG. 3C is a top plan view of the handle of FIG. 3A;

FIG. 3D is a cross-sectional view of the handle of FIG. 3C, taken along the line 3D-
3D;

FIG. 4A is an enlarged perspective view of a neck portion of the handle of FIG. 3A;
FIG. 4B is a side plan view of the neck of the handle of FIG. 4A;
FIG. 4C is a longitudinal cross-sectional view of the neck of the handle of FIG. 4A,;

FIG. 5A is a front perspective view of a lens useful with the handle assembly of FIG.
2;
FIG. 5B is a rear perspective view of the lens of FIG. 5A;
FIG. 5C is a front plan view of the lens of FIG. 5A;

FIG. 5D is a cross-sectional view of the lens of FIG. 5C, taken along the line 5D-5D;
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FIG. 6 1s a circuit diagram of power delivery circuitry useful with the handle assembly

of FIG. 2;

FIG. 7A is a longitudinal cross-sectional view of the handle assembly of FIG. 2 upon

final assembly;

FIG. 7B is an enlarged cross-sectional view of a neck portion of the handle assembly

of FIG. 7A;

FIG. 8A is an enlarged side plan view of a portion of the blade of FIG. 1B;
FIG. 8B is an enlarged top plan view of the portion of the blade of FIG. 8A;
FIG. 8C is an enlarged end plan view of the portion of the blade of FIG. 8A,;

FIG. 9A 1is an enlarged cross-sectional view of the portion of the blade of FIG. 8B,
taken along the line 9A-9A,;

FIG. 9B is an enlarged bottom perspective view of the portion of the blade of FIG. 8A;
FIG. 10 is a longitudinal cross-sectional view of the blade of FIG. 1B;

FIG. 11A is a side view of a portion of the modular surgical retractor of FIG. 1A in an

initial stage of attachment of the blade to the handle assembly;
FIG. 11B is a longitudinal cross-sectional view of the arrangement of FIG. 11A;

FIG. 12A is a side view of a portion of the modular surgical retractor of FIG. 1A in an

intermediate stage of attachment of the blade to the handle assembly;
FIG. 12B is a longitudinal cross-sectional view of the arrangement of FIG. 12A;

FIG. 13A is a side view of a portion of the modular surgical retractor of FIG. 1A upon
final attachment of the blade to the handle assembly;
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FIG. 13B is a longitudinal cross-sectional view of the arrangement of FIG. 13A;

FIG. 13C is a cross-sectional view of a portion of the arrangement of FIG. 13 A, taken

along the line 13C-13C.

FIG. 14 is a perspective view of another blade useful with the modular surgical

retractors of the present disclosure;

FIG. 15 is a perspective view of another blade useful with the modular surgical

retractors of the present disclosure; and

FIG. 16 is a perspective view of another blade useful with the modular surgical

retractors of the present disclosure.

Detailed Description

One embodiment of a modular surgical retractor 20 in accordance with principles of
the present disclosure is shown in FIGS. 1A and 1B. The surgical retractor 20 includes
a handle assembly 22 and at least one blade, such as a first blade 24A. Details on the
various components are provided below. In general terms, the handle assembly 22
includes a handle 30 maintaining a light source assembly 32 (referenced generally in
FIGS. 1A and 1B). The handle 30 and the blade 24A incorporate complementary
mating features that facilitate selective, robust attachment of the blade 24A to the
handle 30 in the attached state of FIG. 1A. The light source assembly 32 is arranged
to emit light along the blade 24A in the attached state. The complementary mating
features allow the blade 24A to be readily, manually removable from the handle 30 (as
in FIG. 1B). Once removed, another, potentially differently-configured blade can be
attached to the handle 30 as described below.

The handle 30 can assume various forms, and includes or defines a base 40 and a neck
42. The base 40 and the neck 42 can be integrally formed as a continuous,

homogenous structure in some embodiments. Further, the handle 30 is configured to
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maintain other components of the handle assembly 22. For example, and with
reference to the exploded view of the handle assembly 22 in FIG. 2, in addition to the
handle 30 and the light source assembly 32, the handle assembly 22 can include a
power source 50 and a power delivery assembly 52. The handle 30 can be formed by
first and second handle segments 54, 56 that are separately formed and, upon final
assembly, collectively form the base 40 and the neck 42 (best identified in FIGS. 1A
and 1B). Other constructions are also acceptable that may or may not include two or
more components separately formed and subsequently assembled to complete the
handle 30. Regardless, the base 40 can form or define a cavity 60 (referenced
generally) within which the power source 50 and the power delivery assembly 52 are
maintained, and the neck 42 can form or define a passage 62 within which the light

source assembly 32 is maintained.

With reference to FIGS. 3A and 3B, the base 40 is generally configured for grasping
or handling by an adult human hand, and can have the elongated, cylindrical-like shape
as shown. Other shapes are also acceptable, and an exterior of the base 40 optionally
includes texturing 64 (referenced generally) that promotes gripping of the base 40 by
auser’s hand. For example, a coating, sleeve, skin, etc., can be applied to an exterior
of the base 40 (and the neck 42) that provides the texturing 64 or other grip-enhancing
feature. Regardless, the elongated shape defines a longitudinal axis A, with the base
40 extending along the longitudinal axis A and terminating at opposing, first and
second ends 70, 72. The neck 42 projects from the first end 70 as described in greater
detail below. The second end 72 can have a variety of forms, and in some
embodiments has an expanded outer dimension (e.g., diameter) as compared to a
remainder of the base 40 serving as a platform for supporting the handle 30 in an

upright positioned when placed on a flat surface.

With additional reference to FIG. 3C, the first end 70 can have a generally circular
shape, with the neck 42 being centrally disposed within a shape of the first end 70. In

some embodiments, a size and shape of the neck 42 (at least at a point of intersection

-6 -
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with the first end 70) are less than that of the first end 70, and the neck 42 is centrally
located relative to the first end 70. With this construction, one or more shoulders, such
as first and second shoulder segments 74, 76, are established along the first end 70.
The shoulder segments 74, 76 are located at opposite sides of the neck 42 and in some
embodiments are substantially flat (i.e., within 5% of a truly flat surface). A latch 78
can be formed as an outward projection from the first end 70 and that is aligned with
the neck 42. A notch 80, 82 can be defined in each of the shoulder segments 74, 76,
respectively. As shown in FIG. 3D, the base 40 forms a first interior ledge 84 adjacent
the notch 80 in the first shoulder segment 74, and a second interior ledge 86 adjacent
the notch 82 in the second segment 76. The shoulder segments 74, 76, the latch 78,
the notches 80, 82, and the interior ledges 84, 86 are configured to interface with
corresponding features of the blade 24A (FIGS. 1A and 1B) as described below.

The neck 42 is shown in greater detail in FIGS. 4A and 4B, and projects from the first
end 70 of the base 40 to a tail region 90. The tail region 90 terminates at a tail end 92.
As most clearly seen in FIG. 4A, the passage 62 is open to or at the tail end 92. A
geometry of the neck 42 in extension from the first end 70 spatially off-sets the tail
region 90, including the tail end 92, relative to the first end both longitudinally and
transversely in some embodiments. In this regard, the longitudinal axis A is identified
in FIGS. 4A and 4B, along with an X, Y, Z coordinate system. The longitudinal axis
A corresponds with the X axis. The Y axis is orthogonal to the X axis, and the Z axis
is orthogonal to the X and Y axes. With these conventions in mind, and as best
reflected in FIG. 4B, projection of the neck 42 locates the tail region 90 and the tail
end 92 to be oft-set from the first end 70 along the X axis (longitudinal) and the Y axis
(transverse) (e.g., the tail region 90 and the tail end 92 are “above” and “leftward” of
the first end 70 relative to the orientation of FIG. 4B). Stated otherwise, the tail region
90 and the tail end 92 are off-set from the first end 70 in both a longitudinal direction
that is otherwise parallel with the longitudinal axis A and in a transverse direction that

is otherwise perpendicular to the longitudinal axis A.
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The neck 42 can incorporate various shapes in establishing the above-described spatial
relationship of the tail region 90 and the tail end 92 relative to the first end 70 of the
base 40. In some embodiments, a shape of the neck 42 can be described as including
or defining an inside face 100, an outside face 102, and opposing, first and second side
faces 104, 106 (the second side face 106 is hidden in FIGS. 4A and 4B, and is generally
identified in FIG. 3B). In some embodiments, at least a portion, for example a guide
portion 110, of the inside face 100 is curved in extension from the base 40. A curvature
established by the inside face 100 can be or include a concave curve relative to the
longitudinal axis A. In some embodiments, a relatively uniform curvature or radius of
curvature can be established along at least a majority of the guide portion 110. In other
embodiments, the inside face 100 can have a complex or non-uniform curvature, can
be curvilinear, or can be linear in extension from the base 40 to the tail region 90.
Regardless, in some embodiments and as best reflected by FIG. 4B, the inside face
100 is substantially flat (i.e., within 5% of a truly flat surface) along the tail region 90.
In related optional embodiments, a major plane P1 established by the inside face 100
along the tail region 90 is substantially parallel (i.e., within 5 degrees of a truly parallel
relationship) with a major plane P2 of the shoulder segments 74, 76 for reasons made

clear below.

The outside face 102 optionally has a curvature generally mimicking that of the inner
face 100 to establish a streamlined shape, with the neck 42 generally tapering in the
transverse direction (Y axis) in extension from the base 40. In some embodiments, the
outside face 102 can project away from the inside face 100 along the tail region 90 in
extension to the tail end 92; with this optional geometry, the passage 62 can be

appropriately sized to receive the light source assembly 32 (FIG. 2).

The side faces 104, 106 can be substantially identical in some embodiments, and are
optionally substantially planar or flat. As best shown in FIG. 4A, the notch 80 in the

first shoulder segment 74 can extend into or be partially formed by the first side face
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104. Though hidden in the views, the notch 82 in the second shoulder segment 76 can

similarly extend into or be partially formed by the second side face 106.

The passage 62 within the neck 42 is more clearly shown in FIG. 4C. The passage 62
is open to the tail end 92 and includes or provides a pocket region 120 sized and shaped
for mounting of the light source assembly 32 (FIG. 2). For example, a flange 122 can
be formed at a side of the pocket region 120 opposite the tail end 92. A distance
between the flange 122 and the tail end 92 corresponds with a geometry of the light
source assembly 32 such that the flange 122 provides a surface against which the light
source assembly 32 can be mounted at a known location relative to the tail end 92. A
channel 124 is defined through the flange 122 such that the passage 62 can be
continuously open to the cavity 60 in the base 40. With this optional construction,
wiring (not shown) or other electrical circuitry can be routed from the base 40 to the
pocket region 120 (and thus to the light source assembly 32 mounted within the pocket
region 120). In some embodiments, a curvature of the inside and outside faces 100,
102 in extension from the base 40 to the tail region 90, along with the optional non-
parallel relationship of the inside and outside faces 100, 102 along the tail region 90,
results in a centerline CL1 of the passage 62 along the pocket region 120 being non-
perpendicular (and non-parallel) to a major plane P3 of the tail end 92. As described
in greater detail below, the light source assembly 32 can be configured to
accommodate this off-set arrangement while maintaining the streamlined shape of the

neck 42.

Returning to FIG. 2, the light source assembly 32 includes a light source 130 and an
optional lens 132. The light source 130 can assume various forms, and in some
embodiments includes one (or more) light emitting diodes (LEDs) 134 and

corresponding circuitry (e.g., the LED 134 is attached to a circuit board 136).

The lens 132 is configured for assembly to the light source 130 and to direct or affect
emitted light. One embodiment of the lens 132 is shown in greater detail in FIGS. SA-
5D. The lens 132 can include or lens body 140, opposing tabs 142, 144, and one or

-9.-
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more fingers 146 projecting from a respective one of the tabs 142, 144. The lens body
140 can be a solid structure, formed of a material appropriate for allowing passage of
light (e.g., a transparent, semi-transparent, or translucent material). The lens body 140
defines opposing, leading and trailing sides 150, 152. An aperture 154 is defined in
the lens body 140 at the trailing side 152, sized and shaped to receive the LED 134
(FIG. 2). In some embodiments, the leading side 150 provides a structured or ridged
surface 156 configured to focus and shape light. In other embodiments, the leading
side 150 is substantially flat and does not include ridges or other light affecting
structures. In some embodiments, the lens body 140 is shaped such that a major plane
P4 established by the leading side 150 is non-perpendicular (and non-parallel) with a
centerline CL2 of the lens body 140. This optional off-set relationship corresponds
with a geometry of the neck 42 (FIG. 4C) as described above.

The tabs 142, 144 project from opposite sides of the lens body 140, and are sized and
shaped for mounting within and to the neck passage 62 (FIG. 4C). The fingers 146
project from the tabs 142, 144 in a direction of and beyond the trailing side 152 of the
lens body 140, and also serve to provide robust mounting within the neck passage 62.
Alternatively, the lens 132 can incorporate other mounting features that may or may

not include one or more of the tabs 142, 144 and/or the fingers 146.

Returning to FIG. 2, the power source 50 can assume various forms, and in some
embodiments includes one or more batteries 160. The batteries 160 are selected in
accordance with power requirements of the light source 130, and in some
embodiments, the power source 50 consists of two, AA batteries 150 (e.g., 1.5 volt).
Other power source formats are also acceptable. In yet other embodiments, the
surgical retractors of the present disclosure need not incorporate a light source carried

by the handle 30, and thus need not include the power source 50.

The power delivery assembly 52 is formatted for delivering power from the power
source 50 to the light source 130 in an appropriate manner. In some embodiments, the

power delivery assembly 52 includes a driver 170 and an actuator or switch 172. The

-10 -
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driver 170 is electrically connected (e.g., via wiring 174) to the switch 172 that in turn
is electrically connected to the power source 50. The driver 170 is further electrically
connected to the light source 130 via wiring 176. As is known to those of ordinary
skill, the actuator 172 can be a mechanical switch (e.g., spring-loaded) that when
actuated, allows delivery of power from the power source 50 to the driver 170;
subsequent actuation of the actuator 172 discontinues the delivery of power to the
driver 170. A cap 178 is optionally assembled to the actuator 172 to promote user

interface with the actuator 172.

In some embodiments, the driver 170 is a constant current LED driver of a type known
in the art. By way of one non-limiting example, the driver 170 can be a constant
current LED driver available from Microchip Technology Inc. under the trade
designation MCP1643. The corresponding circuit (e.g., wiring and other electrical
components) can assume various forms appropriate for supplying power to the light
source 130. One non-limiting example of a circuit used to drive an LED as the light
source 130 is provided in FIG. 6. As a point of reference, the circuit diagram of FIG.
6 reflects that the driver 170 is connected to a positive side of the battery through a
pushbutton switch (labeled as “VIN-17), and directly to a negative side of the power
source (labeled as “GND-17). Further, the driver 170 is directly connected to the LED
cathode at “K-1” and the LED anode at “A-1”. Other circuit designs are also

acceptable.

Returning to FIG. 2, the power delivery assembly 52 can optionally further include a
circuit interrupter strip 180. Where provided, the interrupter strip 180 is slidably
disposed between a terminal of the power source 50 and the power delivery circuitry.
Prior to powering of the light source 130, the interrupter strip 180 is removed by the
user, thereby completing the power delivery circuit. In other embodiments, the

interrupter strip 180 can be omitted.

Final construction of the handle assembly 22 is shown in FIG. 7A. The power source

50 is carried by and retained within the base 40. The driver 170, along with other

-11 -
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components of the power delivery assembly 52 (referenced generally) such as wiring
(not shown) are also carried by and retained within the base 40. In this regard, the cap
178, and thus the actuator 172, is accessible at an opening in the second end 72. The
interrupter strip 180, where provided, is located between a terminal of the power
source 50 and a contact 182 (best seen in FIG. 2) of the power delivery assembly 52,
and extends outwardly through a slot in the base 40. The interrupter strip 180 is thus
accessible by a user; by pulling the interrupter strip 180 from the base 40, the power
delivery circuit is complete, providing power from the power source 50 to the actuator

172, and thus the driver 170.

Mounting of the light source assembly 32 within the neck 42 is shown in greater detail
in FIG. 7B. The light source 132 is assembled to the lens 130, including the LED 134
located within the lens body 140. With additional reference to FIG. 4C, the lens 130
and the light source 132 are mounted within the pocket region 120 in a fixed manner.
For example, the light source assembly 52 can be press-fit into the pocket region 120
and/or one more attachment materials (e.g., adhesive) can be employed. Regardless,
in some embodiments, at least the light source 132, and optionally the lens 130, is
permanently attached to the handle 30 and is not removable therefrom by a user under
normal conditions of use. The leading side 150 of the lens body 140 is aligned with,
optionally flush to, the tail end 92. In some embodiments, the lens body 140 is
arranged such that the major plane P4 of the leading side 150 is substantially parallel
with (i.e., within 5 degrees of a truly parallel relationship) the major plane P3 of the
tail end 92; in related embodiments, the major planes P3, P4 are substantially co-planar
(i.e, within 5 degrees of a truly co-planar relationship). With this optional
construction, the substantially co-planar major planes P3, P4 can be substantially
perpendicular (i.e., within 5 degrees of a truly perpendicular relationship) to one or
both of the major plane P1 of the inside face 100 along the tail region 90 and the major
plane P2 of the shoulder segments 74, 76 (it being understood that the shoulder
segments 74, 76 are not readily evident in the cross-sectional view of FIG. 7B but are

shown, for example, in FIGS. 4A and 4B).

-12 -
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Returning to FIGS. 1A and 1B, the first blade 24A includes or defines a head section
200 and a blade member 202. In general terms, the head section 200 is configured for
removable attachment to the handle 30. The blade member 202 extends from the head
section 200 and can assume various forms appropriate for certain surgical retraction

procedures.

The head section 200 is shown in greater detail in FIGS. 8 A-8C, and generally includes
or defines a head body 210 and one or more clip assemblies, such as first and second
clip assemblies 212, 214. The head body 210 can be an integral or homogenous
structure extending between or defining a first or blade face 216 and a second or
attachment face 218. The head body 210 further defines a slot 220 extending between
and open to the blade and attachment faces 216, 218. As best reflected by the top view
of FIG. 8B and the end view of FIG. 8C, the slot 220 can be viewed as being defined
bounded by a floor 230, a first side wall 232 and an opposing, second side wall 234.
As best shown in FIG. 9A, the floor 230 defines a shape or curvature that corresponds
with the shape and curvature of the inside face 100 (FIG. 4B) of the neck 42 (FIG. 4B)
as described above. Thus, the floor 230 can include or define a convex curved segment
236 that has substantially identical (i.e., within 5% of a truly identical relationship)
geometry as the guide portion 110 (FIG. 4B). Further, the floor 230 includes or defines
a contact segment 238 at or adjacent the blade face 216 that is substantially flat (i.e.,

within 5% of a truly flat surface) for reasons made clear below.

With continued reference to FIGS. 8 A-9A, the side walls 232, 234 can be viewed as
continuously extending between the blade and attachment faces 216, 218, each define
an exterior shape or geometry mimicking that of the outside face 102 (FIG. 4B) of the
neck 42 (FIG. 4B) as described above. Other constructions or shapes are also

envisioned, and the side walls 232, 234 need not be identical.

The attachment face 218 can be substantially flat or planar (i.e., within 5 degrees of a
truly flat surface) in some embodiments as generally reflected by the figures. The

perspective view of FIG. 9B illustrates that the attachment face 218 can be viewed as

-13 -
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being formed or defined by first and second face segments 240, 242. The first face
segment 240 corresponds with the first side wall 232 and the second face segment 242
corresponds with the second side wall 234. As a point of reference, the floor 230 is
partially visible in the view of FIG. 9B. The face segments 240, 242 collectively
define the attachment face 218 and are substantially flat and co-planar. FIG. 9B further
reflects that the head body 210 can further include or define a collar 244 collectively
defined by or interconnecting the floor 230 and the side walls 232, 234 apart from the
attachment face 218. In some embodiments, a recess 246 can be defined through a

partial thickness of the collar 244 for reasons made clear below.

The first clip assembly 212 is generally associated or aligned with the first side wall
232, and the second clip assembly 214 is generally associated with the second side
wall 234. The clip assemblies 212, 214 can be identical in some embodiments, such
that the following description of the first clip assembly 212 applies equally to the
second clip assembly 214. The first clip assembly 212 includes a clip 270 and an
optional guide member 272. The clip 270 and the guide member 272 each project
from the attachment face 218 (e.g., the first face segment 240) in a laterally spaced
apart arrangement. The clip 270 can be provided as part of or connected to a tab 274.
The tab 274 is pivotably connected to a remainder of the head body 210 (e.g., relative
to a remainder of the first side wall 232), for example at a living hinge 276, and is
biased to the spatial arrangement shown. With this construction, the clip 270 can be
articulated inwardly (i.e., in a direction toward the guide member 272) in response to
an inward or pressing force applied to the tab 274, when the clip 270 is subjected to
an inward force, etc. Upon removal of the force, the tab 274 self-reverts back to the
arrangement of FIG. 9B, locating the clip 270 relative to the guide member 272 as
shown. The guide member 272, where provided is more rigidly secured to the first
side wall 232. As described below, the clip assemblies 212, 214 are configured to
effectuate releasable engagement with the handle 30 (FIG. 2). Other attachment
formats are also acceptable that may or may not include one or both of the clip

assemblies 212, 214.
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Returning to FIG. 1B, the blade member 202 extends from the head section 202 to a
leading edge 280. The blade member 202 can have a various shapes and sizes. In
some embodiments, a shape of the blade member 202 can be viewed as defining
opposing, interior and exterior surfaces 282, 284. The surfaces 282, 284 can have the
uniform, curved shape as shown, or a number of other shapes that can be regular or
irregular between the head section 202 and the leading edge 280. As further shown in
FIG. 10, relative to a cross-sectional plane passing through a centerline of the blade
member 202, the interior surface 282 is longitudinally off-set from the contact segment
238 of the floor 230 (e.g., the interior surface 282 is “below” the contact segment 238
relative to the orientation of FIG. 10). Geometry of the interior surface 282 relative to
the contact segment 238 corresponds with geometry of the handle assembly 22 (FIG.
2) so as to promote desired light dispersement as described below. Further, a major
plane M1 established by the exterior surface 284 (again, relative to the cross-sectional
view of FIG. 10) can be substantially parallel (i.e., within 5 degrees of a truly parallel
relationship) with one or both of a major plane M2 established by the attachment face
218 and a major plane M3 established by the contact segment 238 is some

embodiments.

The blade 24A can be manually attached to the handle 30 in a simple and
straightforward manner. A shown in FIGS. 11A and 11B, the blade 24A is initially
spatially arranged relative to the handle assembly 22 such that the slot 220 (referenced
generally in FIG. 11B, more clearly shown, for example, in FIG. 1B) is generally
aligned with neck 42. Further, the blade 24A is generally spatially rotated relative to
the handle 30 as shown such that clip assemblies 212, 214 “clear” the first end 70 of
the base 40 as the head section 200 is subsequently directed toward the neck 42 in a
direction indicated by an arrow in FIGS. 11A and 11B.

Directing of the head section 200 onto the neck 42 is shown in FIGS. 12A and 12B.
The neck 42 is generally located within the slot 220, with the floor 230 contacting the
inside face 100 (best seen in FIG. 12B). In this intermediate stage of attachment, the
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clip assemblies 212, 214 (one of which is visible in FIG. 12A) are spaced from the
first end 70 of the base 40, and are away from the corresponding notch 80, 82 (one of
which is partially visible in FIG. 12A).

The blade 24A is then rotated relative to the handle 30 (and/or vice-versa), sliding and
pivoting along the contacting interface between the floor 230 and the inside face 100
of the neck 42. The matching geometry of the floor 230 and the inside face 100
promotes the clip assemblies 212, 214 becoming aligned with the corresponding notch
80, 82. Further, the attachment surface 218 of the blade 24A is brought into contact
with the shoulder segments 74, 76 (one of which is visible in FIG. 12A) of the handle
30. Contact between the attachment surface 218 and the shoulder segments 74, 76
serves as a stop to further rotation. Optionally, a stop to further rotation is also
provided by contact between substantially flat contact segment 238 of the floor 230
and the substantially flat inside face 100 along the tail region 90.

Final attachment between the blade 24A and the handle 30 is reflected by FIGS. 13A-
13C. The attachment surface 218 contacts or abuts against the shoulder segments 74,
76, optionally with a flush interface. Similarly, the inside face 100 along the tail region
90 contacts or abuts against the contact segment 238 of the floor 230. As best shown
in FIG. 13C, the clips 270 are received within a corresponding one of the notches 80,
82, and engage with a corresponding one of the interior ledges 84, 86. Finally, the
latch 78 nests within the recess 246 (more clearly visible in FIG. 1A).

With continued reference to FIGS. 13A and 13B, once the blade 24 A has been attached
to the handle 30, the surgical retractor 20 can be utilized by a practitioner to perform
various surgical retraction procedures as desired. The base 40 is appropriately sized
for convenient handling by a single hand of the user. The blade member 202 extends
at an approximately 90 degree angle relative to the base 40, and is thus conducive to
many expected surgical retraction procedures performed by a user while gasping the
base 40. With many surgical retraction procedures, the surgical retractor 20 will be

employed to lift and/or push tissue. In many instances, a surgical retraction procedure
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includes locating the exterior surface 284 of the blade member 202 against tissue to be
retracted, followed by the user applying a pulling force on to the handle 30 so as to
retract the contacted tissue. The contacted tissue naturally resists the retraction force,
effectively generates a tissue force F against the blade member 202 in response to the
user-applied pulling force on the handle 30. The force F, in turn, creates a moment of
the matched radius section of the blade 24A and the handle 30 in the same direction
(e.g., at the interface between the neck inside face 100 and the floor 230). Under load,
the blade 24A is held in a position normal to the handle 30 by contact between the
attachment surface 218 of the blade 24A with the shoulder segments 74, 76 of the
handle 30, and by contact between contact segment 238 of the floor 230 of the blade
24 A with the inside face 100 of the handle 30 along the tail region 90. The tissue force
F is thus dispersed through these contact areas and into the handle 30, creating a strong
interface that facilitates use of the surgical retractor 20 in performing tissue retraction

procedures requiring high tissue lifting forces.

Where desired, the light source 130 can be powered on as described above (e.g., via
operation of the power delivery assembly 52 (FIG. 2)). As generally reflected by FIG.
13B, the lens body 140 directs light from the light source 132 along or in general
alignment with the interior surface 282 of the blade member 202 (emitted light L is
generally drawn in FIG. 13B).

Following use of the surgical retractor 20, the blade 24A can be removed from the
handle 30. In this regard, and with reference to FIG. 13C, the tabs 274 are pressed
inwardly, causing the corresponding clip 270 to disengage from the respective interior
ledge 84, 86. The blade 24A can then be rotated relative to the handle 30 (and/or vice-
versa) in a reverse manner to the attachment steps described above, thereby freeing the

blade 24 A from the handle 30.

The blade 24A described above is but one example of a blade useful with the modular
surgical retractors of the present disclosure. For example, another blade 24B useful

with the modular surgical retractors of the present disclosure is shown in FIG. 14 and

-17-



WO 2018/140208 PCT/US2018/012515

[71]

[72]

includes the head section 200 as described above and a blade member 300. A size and
shape of the blade member 300 differs from that of the blade member 202 (FIG. 1B).
However, by including the head section 200, the blade 24B is readily attached to and
removed from the handle 30 (FIG. 1B) commensurate with the descriptions above.
Similarly, another optional blade 24C in accordance with principles of the present
disclosure is shown in FIG. 15 and includes the head section 200 and a blade member
310. FIG. 16 illustrates yet another optional blade 24D in accordance with principles
of the present disclosure that includes the head section 200 and a blade member 320.
In some embodiments, two or more or all of the blades 24A, 24B, 24C, 24D (and/or
other blades that include the head section 200 and a differently-shaped blade member)
can be provided to a clinician along with the handle assembly 22 (FIG. 1B) as part of
a kit. Depending upon the particular surgical retraction procedure to be performed,
the user can select the desired the blade, attach the selected blade to the handle

assembly 22, and perform the procedure.

The modular surgical retractors of the present disclosure provide a marked
improvement over previous designs. A variety of different blades are readily attached
to and removed from an ergonomic handle, with a strong, robust interface being
established between the blade and the handle when attached. Further, a light source is
carried by the handle, located to emit light along an attached blade in a manner

conducive to desired illumination of the surgical field.

Although the present disclosure has been described with reference to preferred
embodiments, workers skilled in the art will recognize that changes can be made in
form and detail without departing from the spirit and scope of the present disclosure.
For example, while the modular surgical retractors have been described as including a
light source carried by the handle, in other embodiments the modular surgical

retractors of the present disclosure need not include a light source.
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What is claimed is:

1. A modular surgical retractor comprising:

a handle including:
a base defining opposing, first and second ends,
a neck projecting from the first end to a tail region; and

a first blade including:
a head section including a first side wall, an opposing second side wall

and a floor combining to define a slot sized to receive the neck,

a blade member projecting from the head section;

wherein the handle and the first blade are configured to provide an attached
state in which the first blade is removably attached to the handle, the
attached state including an attachment face of each of the side walls in

contact with the first end and the floor in contact with the tail region.

2. The modular surgical retractor of claim 1, wherein the retractor is configured
such that in the assembled state, interface between the side walls and the first end and
between the floor and the tail region resists a force applied to the blade member normal

to a major plane of the blade member.

3. The modular surgical retractor of claims 1 or 2, wherein the first end defines
first and second shoulder segments at opposite sides of the neck, and further wherein
the attached state include the attachment face of the first side wall in contact with the
first shoulder segment and the attachment face of the second side wall in contact with

the second shoulder segment.

4. The modular surgical retractor of any of claims 1-3, wherein the base forms a

first notch in the first end.
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5. The modular surgical retractor of claim 4, wherein the head section further
includes a first clip projecting from the attachment face of the first side wall, and

further wherein the attached state includes the first clip nested within the first notch.

6. The modular surgical retractor of claim 5, wherein the base forms a second
notch in the first end, the first and second notches being located at opposite sides of
the neck, and further wherein the head section further includes a second clip projecting
from the attachment face of the second side wall, and even further wherein the attached

state includes the second clip nesting within the second notch.

7. The modular surgical retractor of any of claims 1-6, wherein the base has an
elongated shape defining a longitudinal axis, and further wherein the tail region is off-
set from the first end in both a longitudinal direction parallel with the longitudinal axis

and a transverse direction perpendicular to the longitudinal axis.

8. The modular surgical retractor of any of claims 1-7, wherein the neck defines
an inside face, an outside face opposite the inside face, and opposing side faces, and
further wherein the attached state includes at least a portion of the inside face in contact

with the floor

0. The modular surgical retractor of claim 8, wherein at least a segment of the

inside face is curved in extension from the first end to the tail region.

10.  The modular surgical retractor of claim 9, wherein the floor defines a curvature

substantially identical to a curvature of the inside face.

11.  The modular surgical retractor of claim 9, wherein the inside face is

substantially flat along the tail region, and further wherein the floor includes a
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substantially flat segment, and even further wherein the attached state includes the

inside face of the tail region in contact with the substantially flat segment of the floor.

12. The modular surgical retractor of any of claims 1-11, further comprising:

a light source disposed within the neck.

13.  The modular surgical retractor of claim 12, wherein the light source is fixed to
the neck.
14.  The modular surgical retractor of claims 12 or 13, wherein the attached state

includes light emitted from the light source being directed onto a face of the blade

member.

15. The modular surgical retractor of any of claims 12-14, further comprising a

lens disposed between light source and an open end of the tail region.

16.  The modular surgical retractor of any of claims 12-15, wherein the light source
is an LED.
17. The modular surgical retractor of any of claims 12-16, further comprising a

power source disposed within the base.

18.  The modular surgical retractor of claim 17, wherein the power source includes

at least two batteries.
19.  The modular surgical retractor of claims 17 or 18, further comprising circuitry

disposed within the base and configured to selectively electrically connect the power

source with the light source.
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20. The modular surgical retractor of any of claims 1-19, further comprising:

a second blade including:
a head section,
a blade member projecting from the head section;

wherein the blade member of the second blade differs from the blade member
of the first blade by at least one parameter selected from the group
consisting of size and shape;

and further wherein the head section of the second blade and the head section

of the first blade are identical.
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