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SURGICAL RETRACTOR POSITONING 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present invention is a divisional patent applica 
tion of U.S. application Ser. No. 10/808,687, filed in the 
United States Patent and Trademark Office on Mar. 25, 2004 
and entitled “Surgical Retractor Positioning Device,” which 
is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002. In surgical procedures, it is important to minimize 
trauma to the patient and damage to the tissue as much as 
possible. For that reason, Surgeons try to keep incisions to a 
minimum while performing Surgical procedures. However, 
the Surgeon performing a delicate Surgery must still be able to 
have a clear view of the operating field. Surgeons utilize 
retractors in an attempt to achieve the goal of keeping the 
incision to a minimum while still providing a clear view of the 
operating field. 
0003. However, many current retractors have several 
shortcomings. For instance, it is often difficult to minimize 
the size of an incision and potential trauma while expanding 
or changing an operating field because current retractor sys 
tems typically provide a limited amount of maneuverability 
of the retractor blades. For example, some current retractor 
systems merely include retractor blades that are only able to 
translate along a limited number of axes. Expansion of the 
operating field with Such a retractor System requires an 
increase of the incision size due to the translation of the 
retractor blades. 
0004. Therefore, there is a need to develop a new retractor 
system that provides the surgeon with a greater flexibility to 
explore and create an operating field and perform Surgical 
procedures in a minimally invasive manner. 

SUMMARY OF THE INVENTION 

0005. The present invention provides a surgical retractor 
that includes a retractor positioning device to create a Surgical 
working field in a minimally invasive and flexible manner. In 
one embodiment, the device can include a frame and an arm 
connected to the frame. The arm can include a proximal end, 
a distal end having a distal end axis, and a major axis, wherein 
the distal end axis is movable relative to the proximal end, 
whereby the distal end axis can intersect the major axis at an 
angle. The device can include at least one blade connected to 
the distal end of the arm, wherein the blade is fixably rotatable 
about the major axis. This allows the Surgeon greater flexibil 
ity in working with the operating field. 
0006. In particular embodiments, the device can include at 
least two arms, wherein at least one arm is movable relative to 
the frame. A blade can be connected to the distal end of the 
second arm. An assembly device can be provided that 
includes a collar or rack to facilitate positioning the blades 
onto the arms. Each blade includes a proximal end, a distal 
end, and a major axis that extends between the proximal and 
distal ends. The major axes of the blades can be supported 
substantially in parallel when suspended from the rack at the 
proximal end. In other embodiments, the major axes of the 
blades can be tapered when suspended from the rack. 
0007. In other embodiments, the major axes of the arms 
are colinear or intersect. The device can include at least four 
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arms, each of which having a major axis that is colinear or 
intersects the major axis of each of the other arms. At least one 
arm can be movable along its major axis. In another embodi 
ment, the major axis of at least one arm can pivot about a point 
at the frame. At least one portion of the frame along which the 
arm is movable can be arcuate. In specific embodiments, the 
frame can be substantially circular or substantially elliptical. 
0008. The blade can include a clip for removably connect 
ing the blade to the arm. The blade can be at least partially 
tapered from an end, which is attachable to the arm, to a 
working end. In other embodiments, the blade can include an 
outer Surface that is configured to prevent or minimize soft 
tissue slip during retraction. The blade can be detachable 
from the arm. In other embodiments, a sensor can be provided 
at least one blade. The sensor can be at least one member 
selected from the group consisting of a pressure sensor, a 
thermal sensor, and a motion sensor. In other embodiments, at 
least one blade can include a position sensor. The position 
sensor can be at least one member selected from the group 
consisting of a reflective, a light-emitting, and an RF-emitting 
SSO. 

0009. In other embodiments, the arm can be controlled by 
a controller coupled to an actuator. The device can include 
one or more sensors at the arm, blade, or a combination 
thereof, coupled to the controller, whereby the controller 
controls the arm based on information provided by the sensor 
(s). 
0010. In other embodiments, a surgical retractor position 
ing device is provided which includes a circular frame and a 
plurality of arms connected to the frame. Each arm can 
include a proximal end, a distal end having a distal end axis 
being movable relative to the proximal end, and a major axis 
that extends between the proximal and distal ends, whereby 
the distalendaxis can intersect the major axis at an angle. The 
device can further include a retractor blade connected to the 
distal end of each arm, wherein each blade is fixably rotatable 
about the major axis. 
0011 Each blade can include a clip for removably con 
necting the blade to an arm. A retractor blade assembly can be 
provided for attaching the blades to the distal end of each arm. 
0012. A method of forming a surgical working field in a 
patient is further provided, which can include the steps of 
making an incision in a patient and positioning a Surgical 
retractor over the incision. The retractor can include a plural 
ity of blades connected to respective arms positioned on a 
frame. Each arm can include a major axis, a proximal end, and 
a distal end having a distal end axis. Each blade can be 
connected to the distal end, wherein the distal end axis is 
movable relative to the proximal end, whereby the distal end 
axis can intersect the major axis at an angle. The blades can be 
adjustable from a collapsed, reduced diameter configuration 
to an extended, increased diameter configuration. 
0013 The method can further include the steps of intro 
ducing the blades in the collapsed configuration into the inci 
sion in the patient, expanding the blades within the incision to 
the increased configuration to create the working field in the 
patient, and rotating at least one blade relative to a major axis 
of an arm and affixing the blade in a desired position. The 
steps of moving the at least one retractor blade can be carried 
out under automated control. The method can further include 
the step of connecting the plurality of blades to the respective 
arms with a rack. 
0014. A retractor blade assembly can be provided in accor 
dance with other embodiments. In one embodiment, the 
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retractor blade assembly can include a rack and at least two 
retractor blades. Each retractor blade can include a proximal 
end, a distal end, and a major axis that extends between the 
proximal and distal ends. The major axes of the retractor 
blades can be supported Substantially in parallel, or tapered, 
when Suspended from the rack at the proximal end. 
0015 Hooks can be provided at the rack for coupling the 
retractor blades thereto. The retractor blades can include at 
least one clip at the proximal end, whereby each retractor 
blade can be affixed to the distal end of an arm of a surgical 
retractor. Each hook at the rack can be slidably engageable 
with the at least one clip of the retractor blade while the blades 
are suspended within the rack. 
0016. A method of forming a surgical working field in a 
patient is further provided, comprising the steps of making an 
incision inapatient, introducing a plurality of retractor blades 
into the incision in the patient, attaching the blades to a 
plurality of arms of a Surgical retractor, and removing a rack 
attached to the blades. The method can further include posi 
tioning the Surgical retractor over the incision in the patient. 
The retractor can include the plurality of arms attached to a 
frame, with each arm being positioned to receive a retractor 
blade. 
0017. The method can also include attaching the plurality 
of blades to the rack after the surgical retractor is positioned 
over the incision and expanding the frame, thereby retracting 
the incision with the blades to form the surgical working field 
in the patient. 
0018. The invention has many advantages. For example, 
the invention provides for increased flexibility in manipulat 
ing the operating field in the patient. A mechanism is provided 
to quickly attach a plurality of retractor blades to the frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a perspective view of an embodiment of a 
Surgical retractor positioned over an incision by a Surgical 
a. 

0020 FIG. 2 is a perspective view of the frame shown in 
FIG. 1 having surgical retractor blades movably attached 
thereto. 
0021 FIG. 3 is a partially cutaway perspective view of an 
embodiment of positioning means provided in accordance 
with the invention. 
0022 FIG. 4 is a partially cutaway perspective view of the 
positioning means illustrated in FIG. 3. 
0023 FIG. 5 is a perspective view of a surgical retractor of 
FIG. 1 having the retractor blades positioned in a toe-out 
arrangement. 
0024 FIG. 6 is a perspective view of a surgical retractor of 
FIG. 1 having the retractor blades positioned to form a chan 
nel away from a central axis of the frame. 
0025 FIG. 7 is a perspective view of a surgical retractor of 
FIG. 6, but having one retractor blade positioned away from 
the channel. 
0026 FIG. 8 is a perspective view of another embodiment 
ofa Surgical retractor provided in accordance with the present 
invention. 
0027 FIG. 9 is a partially cutaway perspective view of 
another embodiment of positioning means provided in accor 
dance with the present invention. 
0028 FIG. 10 is a partially cutaway perspective view of a 
further embodiment of positioning means provided in accor 
dance with the present invention. 
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(0029 FIG. 11 is a perspective view of a retractor blade 
assembly positioned above retractor blades provided in 
accordance with an embodiment of the invention. 
0030 FIG. 12 is a perspective view of the retractor blade 
assembly positioned on the retractor blades of FIG. 1. 
0031 FIG. 13 is a perspective view of the retractor blade 
assembly of FIG. 11 positioning the retractor blades onto the 
positioning means shown in FIG.8. 
0032 FIG. 14 is a perspective view of the retractor blades 
attached to the positioning means shown in FIG. 13. 
0033 FIG. 15 is a perspective view of another embodi 
ment of a retractor blade provided in accordance with other 
aspects of the present invention. 
0034 FIG. 16 is a side view of the retractor blade illus 
trated in FIG. 15. 
0035 FIG. 17 is a perspective view of a further embodi 
ment of a retractor blade provided in accordance with other 
aspects of the present invention. 
0036 FIG. 18 is a side view of the retractor blade illus 
trated in FIG. 17. 

DETAILED DESCRIPTION OF THE INVENTION 

0037. The foregoing and other objects, features and 
advantages of the invention will be apparent from the follow 
ing more particular description of various embodiments of the 
invention, as illustrated in the accompanying drawings in 
which like reference characters refer to the same parts 
throughout the different views. The drawings are not neces 
sarily to scale, emphasis instead being placed upon illustrat 
ing the principles of the invention. 
0038. The present invention includes one embodiment of 
an adjustable retractor 100 of the invention for minimally 
invasive surgical access. The retractor 100 includes a frame 
110 that is attachable to an arm 120 as shown in FIG.1. Arm 
120 is attached to a supporting structure 140, which can, for 
example, be a table, a rack, a cart, or the like. Arm 120 is 
preferably a Surgical arm, such as a universal arm, which 
includes enough joints 130 to provide a desired number of 
degrees of freedom to easily adjust frame 110 over an incision 
150 in a patient 160 (illustratively shown by a drape over the 
patient). Utilizing and moving arm 120 allows frame 110 to 
be positioned in a Substantially stationary position over the 
Surgical access site. Frame 110 can provide a working Support 
for the Surgeon to rest his/her hands or arms on while per 
forming a Surgical procedure. Joints 130 can include either a 
mechanism or a certain stiffness that allows the Surgeon to 
position the Surgical arm easily to a desired position and 
maintain the Surgical arm 120 in the new position. 
0039 FIG. 2 shows frame 210 with surgical retractor 
blades 220 that can be movably attached to frame 210. Sur 
gical retractor blades 220 are preferably attached to the inside 
of frame 210 in a particular embodiment. Once frame 210 is 
positioned over an incision, preferably a small minimally 
invasive incision, each Surgical retractor blade 220 can be 
inserted into a body cavity through the incision. The Surgical 
retractor blade(s) 220 can also create a body cavity through 
insertion or retraction. 
0040. Once the surgical retractor blade 220 is inserted 
inside the body, the surgical retractor blade can be movably 
attached to positioning means 230. An arm or positioning 
means 230 provides the means to change the position of a 
Surgical retractor blade 220 and can be changed by a transla 
tion in an X, Y, and/or Z direction and/or a rotation about X, 
Y, and/or Z axes. In one embodiment, the retractor 100 allows 
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independent control over the position of each Surgical retrac 
tor blade 220. That is, the positioning means 230 includes a 
proximal end 231 and a distal end 233, to which retractor 
blade 220 can be attached. The distal end 233 includes a distal 
end axis 234, whereby the distal end of the positioning means 
230 is fixably rotatable about a major axis 232 extending from 
proximal end 231 to the distal end 233 when the distal end 
axis 234 is colinear with major axis 232. The term “fixably 
rotatable, as defined herein means that distal end 233 is, 
alternatively, fixed or rotatable, about a major axis extending 
from proximal end 231 to distal end 233 when the distal end 
axis 234 is colinear with the major axis 232. Optionally, the 
distal end 233 is movable relative to the proximal end 231, 
whereby the distal end axis 234 can intersect major axis 232 
at an angle. This provides flexibility in manipulating the 
operating field in the patient. 
0041. The positioning means 230 can include attachment 
means 240 that is used to attach the surgical retractor blade 
220 to the frame 110. The attachment means 240 can be any 
type of means that enables attachment, such as a screw, pin, 
magnet or the like. However, in a preferred embodiment, the 
attachment means 240 is a clip or hook-on mechanism that 
makes it easy to connect and disconnect the retractor blade 
220 to and from the frame, respectively. In one embodiment, 
the surgical retractor blade 220 can have one location for 
attachment. In another embodiment, the Surgical retractor 
blade 220 can have several positions for attachment to the 
positioning means at different heights (see also FIG. 3). This 
controls the depth of the surgical retractor blade 220 in the 
body, which is beneficial to cover Surgical procedures at 
various depths subcutaneously. The attachment means is 
secure enough to keep the Surgical retractor blades 220 
attached to the positioning means 230 while the surgical 
retractor blades undergo force or torque during retraction. 
0042. The frame 110 is shown as a circular frame in one 
embodiment. However, the present invention is not limited to 
a circular frame 110 since the frame can take any shape. Such 
as elliptical, as long as it is able to provide a base for the 
retractor blades 220. In particular embodiments, the number 
of retractor blades 220 can be two or more. Preferably, the 
retractor blades 220 have a curved shape as shown in FIG. 2. 
The curved shape allows the blades 220 to create a cylinder, 
channel, cannula, or the like. The size of the retractor blades 
220 is dependent on the type of surgical procedure. For deli 
cate procedures, small or miniature blades 220 are preferred, 
while for macroscopic procedures, blades that are less con 
strained in size can be used. The retractor blades 220 can be 
made of material that is acceptable for Surgical procedures. 
The blades 220 can be elongated and curved. The retractor 
blades 220 should maintain sufficient stiffness to maintain a 
retracted position, though compliant enough to avoid tissue 
damage. In general, any type of Surgical retractor blade 220 
can be used as are common in the art. Also, the type of surgical 
retractor blades 220 can be mixed together as well as changed 
or renewed during a Surgical procedure. 
0043. The position of each retractor blade 220 can be 
changed independent from the other retractor blades, which 
allows a great amount of flexibility to the Surgeon to explore 
an operating field. Furthermore, the position of each retractor 
blade 220 can be changed without changing the position of 
the frame 110, i.e., leaving the frame in the substantially 
stationary and fixed position over the incision. A change in 
operating field can be obtained by changing the position of 
one or more retractor blades 220. 
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0044. Different kinds of gearing systems, gear notches, 
motors (linear and rotary), pivots, joints, as well as control 
mechanisms and systems can be used as part of the position 
ing means to establish the independent control of each retrac 
tor blade. The positioning means, for example, can be a 
manual positioning means or an automatic positioning 
means. For example, stepper motors with feedback circuitry 
can be controlled by a controller to provide automated control 
of the retractor system. The present invention is not limited to 
the choice of any of these options as they are available in the 
art and applicable to its desired use for the purposes of this 
invention. In one aspect, it is desirable to have a positioning 
means that allows for macroscopic positioning and a posi 
tioning means, added or as a separate module, for micro 
scopic positioning or fine-tuning of the retractor blade posi 
tion. Furthermore, the retractor 100 can include a control 
system or settings that provide certain preset or predeter 
mined positions of the surgical retractor blade(s) 220 that can 
be obtained once the surgical retractor blade(s) are attached to 
the positioning means and placed inside the body. The various 
sensors, for example, the position, temperature, and pressure 
sensors facilitate automated control of the Surgical retractor. 
0045 FIGS. 3-4 show an example of a positioning means 
310 that can be used manually to position a Surgical retractor 
blade 350 by a translation in X, Y, and/or Z directions or axes 
and/or a rotation about the X, Y, and/or Z axes. 
0046. It is understood that there are different ways and 
techniques to establish these rotations and translations, which 
are all included as possible positioning means for the purpose 
of this invention. Therefore, these examples should be 
regarded as illustrative rather than limiting to the Scope of the 
present invention. 
0047 Translation in the X direction can be established by 
having an element 320 that is able to preferably tightly and 
smoothly fit and slideable in opening 330. To hold element 
320 in a desired position, a fixing means 340. Such as a screw, 
a latch, or the like, can be used. Translation in the Y direction 
can be established by having an element 325that is positioned 
adjacent to element 320. A mechanism is further included that 
enables one to move element 325 in the Y direction along the 
side of element 320. This can be accomplished by means of a 
screw 345. By turning screw 345 (within element 328 that is 
an extended part of element 325), element 325 moves either 
away from or closer to element 320 therewith translating the 
retractor blade 350 along the Y direction. Translation in the Z 
direction can be established by changing the position of the 
surgical retractor blade 350 if more than one position 360 is 
available on the retractor blade. 

0048 Rotation about the Y-axis can be established by 
rotating a circular element 362 within element 325. Circular 
element 362 can have a screw-type mechanism 365 to allow 
the circular element 362 to be fixed at a desired position. 
Rotation about the Z-axis can be established by rotating ele 
ment 320 around point 348. To hold element 320 in a desired 
position, again a fixing means 340 can be used, such as a 
screw, a latch, or the like. 
0049 Rotation about the X-axis can be established by 
pivoting elements 370, 375 about pivot point 380. Element 
370 is attached to element 325 and element 375 is attached 
through the attachment means to surgical retractor blade 350. 
FIG. 4 shows an example on how Such a pivoting action can be 
established. Circular element 362 includes a rod 390 inside a 
hollow tube 392. Rod 390 establishes a moment arm around 
pivot point 380. Another rod 394 is positioned inside circular 
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element 362 and establishes a moment arm around pivot point 
380 opposite from the moment arm that rod 390 establishes. 
Moving rod390 in and out, for example, by using a screw 398, 
enables a rotation about the X-axis to establish toe-out or 
toe-in of surgical retractor blade 350. 
0050. A spring 396 enables rod 394 to push back element 
375 to support toe-in when the screw is brought out (i.e., 
screwed out). For the toe-out motion, one needs to consider 
the amount of torque that would be needed to retract tissue. If 
a large torque is required, the moment arm can be increased 
with respect to the pivot point. In other embodiments, a gear 
system or gear notch can be provided to allow for macro 
scopic adjustments of a Surgical retractor blade. 
0051. The examples of FIGS. 2-4 can provide independent 
control over all translations and rotations to establish a 
desired position of the surgical retractor blade. However, it is 
not always necessary to have all degrees of freedom available 
and therefore it might be desirable to freeze, constrain, or 
simply reduce the undesired degrees of freedom. 
0052 FIGS. 5-7 show some exemplary positions of the 
retractor blades, which are merely shown for the purpose of 
illustration and should not be considered as limiting to the 
scope of the invention. The number of combinations of trans 
lation(s) and/or rotation(s) of one or more retractor blades 
provides extensive flexibility to the surgeon or user in explor 
ing the desired operating field with a simultaneous effort to 
minimize the trauma and size of the incision. 
0053 FIG. 5 shows an example 500 where all four retrac 
tor blades 510 are positioned in a similar manner with their 
toes out. FIG. 6 shows an example 600 where all four retractor 
blades are positioned to establish a channel 610 away from 
the central axis 620 of frame 630. FIG. 7 shows a similar 
example 700, as in FIG. 6, with the difference that retractor 
blade 710 is positioned away from the channel 720. 
0054 The retractor system of the present invention can be 
used in principle for any type of minimally invasive Surgical 
procedure. An example of a Surgical procedure is a minimally 
invasive microscopic thorocotomy without resecting the ribs. 
The retractor blades can retract the lungs as well as the dia 
phragm non-traumatically. The retractor can also be used for 
abdominal procedures, anterior laparoscopy, minimally inva 
sive laparotomy, or retroperitoneal procedures to various Sur 
gical tissues within the body. It can also be used for lumbar 
spinal Surgery with either an anterior, posterior, or retroperi 
toneal approach. The retractor can be placed through the 
paraspinous muscle using a small sequential dilator without 
cutting any muscle or underlying fascia. The retractor can be 
placed over the sequential dilator, which has created a work 
ing channel for the retractor. Yet another example of use for 
the retractor relates to brain Surgery and vascular Surgery 
where access space is Small or sensitive. 
0055. The present invention has now been described in 
accordance with several exemplary embodiments, which are 
intended to be illustrative in all aspects, rather than restrictive. 
The present invention is capable of many variations in 
detailed implementation, which may be derived from the 
description contained herein by a person of ordinary skill in 
the art. 

0056 FIGS. 8-10 show variations of the frame and posi 
tioning means. FIG. 8 shows a variation of frame 810 with 
positioning means 820 that can be moved inside frame open 
ing 830. Element 840 is capable of moving inside opening 
830. X-translation of element 840 is established through a 
ball-lock mechanism 910 (FIG. 9). The bottom part 815 of 
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frame 810 has openings 850 to allow a ball 920 (or a pin) to 
slide or lock into. For instance, ball 920 located at the bottom 
845 of element 840 can slide into an opening 850 and hold 
element 840 in that position. Ball 920 can be kept in opening 
850 by means of a spring 930. To change position, the user 
pushes ball 920 out of the opening 850 by, for example, 
moving element 840. This ball-lock mechanism can be used 
for a macroscopic X-translation as well as for Y translation 
and Z-rotation; that is, if multiple balls are placed and located 
at the bottom 845 of element 840. 

0057 Another variation is to have element 860 include a 
gear system 865 to allow Y-translation. The user can pull out 
an element 860 from element 840. A lock mechanism 862 can 
keep element 860 in place when the pulling stops. An exten 
sion spring 1010 can be used to ensure that lock mechanism 
862 stays in a gear 1020 as shown in FIG. 10. Releasing lock 
mechanism 862, by pushing in lock mechanism 862, allows 
element 860 to move back into element 840 to change Y-trans 
lation. A rotating element 870 can be used to make micro 
adjustments by rotating element 870 and using a gear system 
1030. Rotating element 870 can have an additional element 
880 that makes turning of rotating element 870 easier for the 
user (compare FIGS. 8 and 10). FIG. 9 shows another varia 
tion whereby an additional element 890 (part of element 850) 
can assist the rotation of element 850. Yet another variation is 
shown in FIG.9 by additional element 940 that can assist the 
rotation of element 398. Furthermore, the positioning means 
can include means to constrain the range of motion in each 
translation or rotation as is desired for each application of the 
retractor. For instance, Y-rotation can be constrained by a 
blocking mechanism (such as a cutout and block that specifies 
the rotation range) to constrain Such a rotation by ..+-.30 
degrees, for example, with respect to the coordinate system of 
the frame. 

0.058 Yet other variations of the present invention are 
shown in FIGS. 11-14 including a retractor blade assembly 
1100 that can be used to hold the retractors blades 1110 
together and position them onto the positioning means. In one 
embodiment, device or element 1120 is designed to be pushed 
into element 1130, which can include a collar or rack. If 
element 1120 is not pushed down, a spring resiliently biases 
the element 1120 upwards. Element 1120 is connected to one 
or more attachment means, such as hooks 1125, that are 
shaped to hook onto a part of the clip or click-on means 1140 
of the retractor blades 1110. If the user pushes down element 
1120, hooks 1125 are positioned outwards. 
0059 Retractor blade assembly 1100 is then positioned 
over the retractor blades, which can be aligned such that part 
of the click-on means 1140 is aligned with hooks 1125. Each 
retractor blade 1110 includes a proximal end 1112, a distal 
end 1114, and a major axis extending between the proximal 
and distal ends. Once aligned, element 1120 is released and 
the hooks grab onto part of the click-on means 1140. Retrac 
tor blade assembly 1100 now holds together and can move all 
attached retractor blades as shown in FIG. 12. In a particular 
embodiment, the retractor blades 1110 are substantially par 
allel to one another when retained by the retractor blade 
assembly 1100. In other embodiments, the retractor blades 
1110 are tapered relative to one another when retained by the 
retractor blade assembly 1100. The retractor blade assembly 
1100 is used to position and attach the retractor blades to the 
positioning means 1300 as shown in FIG. 13. The attachment 
of retractor blades is similar as described in FIG. 2. Once the 
retractor blades are clicked on or attached to positioning 
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means 1300, the user can push down element 1120 to release 
hooks 1125 from the retractor blades and remove retractor 
blade assembly 1100 from the retractor blades as shown in 
FIG 14. 
0060. In other embodiments, a sensor can be placed on the 
retractor blades, at the inside part, outside part, or within the 
retractor blade(s). Examples of sensors that are useful are, for 
instance, pressure sensors to determine the pressure that is 
established between the retractor blade and the tissue, thermal 
sensors to determine the temperature in the body near the 
sensor location on the retractor blade, or a motion sensor that 
can feedback information regarding the position of the retrac 
tor blade as well as position information that can be used to 
control the retractor blades. In further embodiments, at least 
one retractor blade can include a position sensor, such as a 
reflecting, light-emitting, or RF-emitting sensors. Still 
another variation is the automation of the retractor blade 
position(s). A control system with gears and motors can be 
used to automate the positioning instead of manual position 
ing for both macroscopic and microscopic positioning of the 
retractor blade(s). 
0061 FIGS. 15 and 16 illustrate another embodiment of a 
retractor blade 1500 that can be used with the surgical retrac 
tor provided herein. In this embodiment, the blade 1500 is at 
least partially tapered from a proximal end 1510 that is attach 
able to the attachment means 240, for example, to a working 
or distal end 1512. The blade 1500 can be configured to 
accommodate specific spinal anatomies. For example, the 
blade 1500 can be used in interlaminar spinal procedures. 
0062 FIGS. 17 and 18 illustrate another embodiment of a 
retractor blade 1514 that is configured to prevent or minimize 
soft tissue slip at a working end 1516 during retraction. The 
outer surface 1518 can include a textured or other suitable 
geometry. 
0063. While this invention has been particularly shown 
and described with references to various embodiments 
thereof, it will be understood by those skilled in the art that 
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various changes in form and details may be made therein 
without departing from the scope of the invention encom 
passed by the appended claims. 
What is claimed is: 
1. A retractor blade assembly, comprising: a) a fixed rack; 

and b) at least two retractor blades, each retractor blade hav 
ing a proximal end and a distal end, the retractor blades being 
suspended from the rack at the proximal end. 

2. The retractor blade assembly of claim 1, further includ 
ing hooks at the rack for coupling the retractor blades to the 
rack. 

3. The retractor blade assembly of claim 2, wherein the 
retractor blades include at least one clip at the proximal end 
and, whereby each retractor blade can be affixed to a distal 
end of an arm of a surgical retractor. 

4. The retractor blade assembly of claim 3, wherein each 
hook at the rack is slidably engageable with the at least one 
clip of the retractor blade while the blades are suspended 
within the rack. 

5. A method of forming a surgical working field in a 
patient, comprising the steps of making an incision in a 
patient; introducing a plurality of retractor blades into the 
incision in the patient; attaching the blades to a plurality of 
arms of a surgical retractor, and removing a rack attached to 
the blades. 

6. The method of claim 5, further comprising positioning 
the surgical retractor over the incision in the patient, the 
retractor including the plurality of arms attached to a frame, 
each arm positioned to receive a retractor blade. 

7. The method of claim 6, further comprising attaching the 
plurality of blades to the rack after the surgical retractor is 
positioned over the incision. 

8. The method of claim 7, further comprising expanding 
the frame, thereby retracting the incision with the blades to 
form the surgical working field in the patient. 
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