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(57) ABSTRACT 

Asurgical retractor has a frame and ?rst and second retractor 
blades coupled to the frame. The retractor blades engage 
opposite sides of an incision in a patient’s body and are 
relatively movable toWard or aWay from each other along a 
?rst axis. When using the retractor in lift mode, a foot is 
coupled to the frame or one of the blades and engages the 
patient’s body adjacent the incision. An actuator imparts 
relative movement to the retractor blades along the ?rst axis 
and the foot acts as a support base With one of the blades 
moving relative to the frame to lift the ribs at one side of the 
incision above the other. To use the retractor in spread mode 
the foot is removed and the retractor blades spread of the ribs 
Without lifting. The retractor may be used in various modes 
to facilitate a variety of surgical procedures, including, for 
example, harvesting the right or left internal mammary 
artery, repair or replacement of the mitral and aortic valves, 
proximal anastamosis of arterial conduits to the aorta, distal 
anastamosis of the conduits to coronary arteries, and any of 
various other procedures requiring access to the heart, great 
vessels, lungs, or other thoracic contents. 
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SURGICAL RETRACTOR 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of copending 
application Ser. No. 08/911,877, ?led Aug. 15, 1997, the 
complete disclosure of Which is hereby incorporated herein 
by reference for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to retractors for use 
during surgery and, more particularly, for use in retracting 
ribs and adjacent tissue during surgery of the thoraX. 

[0004] 2. Description of Related Art 

[0005] During surgery it is frequently necessary to retract 
tissue, bone or other body material in order to facilitate 
access to and visualiZation of the surgical site. This is 
particularly true in surgery of the thoraX. If access to the 
chest cavity is sought betWeen the ribs, both the chest Wall 
tissue and the ribs must be retracted to provide an opening 
large enough for insertion of surgical instruments and to 
alloW visualiZation of the chest cavity, either directly 
through the incision or through an endoscope, microscope or 
other visualiZation device. In certain surgical procedures, 
such as coronary bypass grafting, it may be desirable to both 
lift the chest Wall anteriorly and spread the ribs superiorly 
and inferiorly, for eXample, to harvest one or both of the 
internal mammary arteries located on the interior of the 
chest Wall. During the same surgical procedure, it may be 
desirable, in addition to lifting and spreading the ribs, to only 
spread the ribs, depending upon the surgical manipulations 
to be performed. 

[0006] Although many surgical retractor designs have 
been proposed, there remains a need in the art for a retractor 
that is able to perform various functions While having 
minimum siZe, feW parts, and high ease of use. 

SUMMARY OF THE INVENTION 

[0007] A surgical retractor constructed according to the 
invention comprises a frame and ?rst and second retractor 
blades coupled to the frame, the retractor blades having 
retraction surfaces con?gured to engage an incision in a 
patient’s body. The ?rst and second retractor blades are 
relatively movable toWard or aWay from each other along a 
?rst aXis to position the blades closer to or farther aWay from 
each other. Afoot is coupled to the frame or one of the blades 
and has a support surface con?gured to engage a surface of 
the patient’s body adjacent the incision. An actuator is 
provided for imparting relative movement to the retractor 
blades along the ?rst aXis. The foot acts as a support base 
and one of the blades moves relative to the frame to lift one 
side of the incision above the other, thereby facilitating a 
variety of surgical procedures, including, for eXample, 
accessing the underside of the chest Wall to harvest the right 
or left internal mammary artery, repair or replacement of the 
mitral and aortic valves, proXimal anastamosis of arterial 
conduits to the aorta and distal anastamosis of the conduits 
to coronary arteries, and any of various other procedures 
requiring access to the heart, great vessels, lungs, or other 
thoracic contents. 
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[0008] According to one speci?c preferred embodiment, at 
least one of the retractor blades is coupled to the frame so as 
to be rotatable With respect thereto about a second aXis 
Which is generally perpendicular to the ?rst aXis. The 
actuator moves the blades apart Which, due to the foot acting 
a support base, causes the one blade to rotate With respect to 
the frame, such rotation occurring in a direction that lifts the 
side of the incision engaged by the rotating blade. 

[0009] According to another speci?c embodiment, the foot 
preferably is movable With respect to the frame to permit 
adjustment of the relative position of the foot and the frame, 
such adjustment occurring along a third aXis Which is 
transverse, and preferably perpendicular to the ?rst and 
second aXes. 

[0010] According to yet another speci?c embodiment, one 
of the retractor blades is rotatable about a second aXis With 
respect to the frame and is coupled thereto so as to be 
movable betWeen rotatable and non-rotatable positions. 
Locating the retractor blade in the non-rotatable position 
con?gures the retractor for spreading of the ribs (i.e., With 
out lifting), While locating the blade in the rotatable position 
con?gures the retractor for lifting and spreading of the ribs. 

[0011] Amethod of retracting a portion of a patient’s body 
according to the invention comprises steps of positioning 
?rst and second retractor blades against opposite sides of an 
incision formed in a patient’s body, the retractor blades 
being coupled to a frame so as to be relatively movable 
toWard or aWay from each other along a ?rst aXis, and 
providing a foot con?gured to contact a surface of the 
patient’s body adjacent the incision, the foot being coupled 
to the frame so as to be adjustable With respect thereto along 
a direction Which is transverse to the ?rst aXis. The position 
of the foot is adjusted With respect to the frame to place the 
foot against the surface of the patient’s body adjacent the 
incision, and relative movement is imparted to the ?rst and 
second blades to simultaneously move the blades apart along 
the ?rst aXis and lift one side of the incision With respect to 
the other side of the incision. 

[0012] Other features, bene?ts and advantages of the 
invention Will become apparent from the folloWing detailed 
description of preferred embodiments thereof, taken in con 
junction With the accompanying draWing Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a perspective vieW of a surgical retractor 
constructed according to a preferred embodiment of the 
invention, the retractor con?gured for use in lifting one side 
of an incision formed in a patient’s body With respect to an 
opposite side of the incision; 

[0014] FIG. 2 is an exploded perspective vieW of the 
retractor of FIG. 1; 

[0015] FIG. 3 is a perspective vieW of the surgical retrac 
tor of FIG. 1 con?gured for use in spreading the opposite 
sides of an incision formed in a patient’s body, Wherein an 
accessory clamp supporting an instrument is attached to the 
retractor; 

[0016] FIG. 4 is an exploded perspective vieW of the 
retractor of FIG. 3, Without the accessory clamp; 

[0017] FIG. 5 is a sectional schematic vieW shoWing the 
retractor of FIG. 1 inserted into an incision formed in a 
patient’s body; 
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[0018] FIG. 6 is a sectional schematic vieW showing the 
retractor of FIG. 5 being used to lift one side of the incision 
With respect to the other side of the incision; 

[0019] FIG. 7 is a sectional schematic vieW shoWing the 
retractor of FIG. 3 inserted into an incision formed in a 
patient’s body; 
[0020] FIG. 8 is a sectional schematic vieW shoWing the 
retractor of FIG. 7 being used to spread the opposite sides 
of the incision; 

[0021] FIGS. 9A is an enlarged perspective vieW of the 
accessory clamp and instrument shoWn in FIG. 3; 

[0022] FIGS. 9B and 9C are perspective vieWs of addi 
tional instruments that may be used With the accessory 
clamp of FIG. 9A; 

[0023] FIG. 10 is a perspective vieW of an accessory 
clamp constructed according to an alternative embodiment 
of the invention and various auxiliary instruments Which 
may be supported by the clamp; 

[0024] FIG. 11 is a perspective vieW of a retractor blade 
and blade coupling component constructed according to an 
alternative embodiment of the invention; and 

[0025] FIG. 12 is a perspective schematic vieW of the 
retractor of FIG. 1 being used to lift one side of an incision 
formed in a patient’s chest so as to provide access to the 
internal mammary artery. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0026] With reference to FIGS. 1 and 2, a surgical retrac 
tor constructed according to a preferred embodiment of the 
invention is indicated generally by the reference numeral 10. 
The retractor 10, as depicted in FIG. 1, is con?gured to lift 
one side of an incision formed in a patient’s body With 
respect to an opposite side of the incision, for example, an 
incision formed betWeen adjacent ribs in a patient’s chest. 
The retractor 10 includes a frame 20 and ?rst and second 
retractor blades 30, 40 con?gured to engage opposite sides 
of the incision. The retractor blades 30, 40 are coupled to the 
frame 20 so as to be relatively movable toWard or aWay from 
each other. A foot 100 for contacting the patient’s body 
adjacent the incision is also coupled to the frame 20. 

[0027] In the preferred and illustrated embodiment, the 
frame 20 comprises a frame member 22 Which may be in the 
form of an elongated bar having opposite ends 24, 26. The 
retractor blades 30, 40 are coupled to the frame member 22 
so as to be relatively movable toWard or aWay from each 
other along a ?rst axis A1. The frame member 22 preferably 
is straight, although it may have a curved, bent or other 
con?guration. 

[0028] The preferred con?guration of the ?rst retractor 
blade 30 comprises a generally C-shaped blade element 32 
having a loWer retraction surface 34, a central retraction 
surface 36, and an upper end 38. The upper end 38 of blade 
element 32 is preferably shaped With a curvature extending 
aWay from the loWer surface 34 to alloW pivoting motion of 
the blade With minimal trauma to tissue. The illustrated 
blade element 32 is con?gured to engage a portion of a rib 
and adjacent body tissue located at one side of the incision. 
To facilitate such engagement, the retraction surface 36 of 
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the blade element 32 is preferably provided With one or more 
indexing tabs 39 Which project aWay from surface 36 and 
effectively divide the surface into upper and loWer sections. 
In use, the section of the retraction surface 36 disposed 
beloW the tabs 39 (as vieWed in FIG. 1) cooperates With 
surface 32 to receive and retract a portion of a patient’s rib, 
While the section of the retraction surface 36 disposed above 
the tabs 39 cooperates With surface 32 to receive and retract 
soft tissue of the chest Wall located anterior to the ribs. 

[0029] The preferred con?guration of the second retractor 
blade 40 comprises a generally L-shaped blade element 42 
having a lifting surface 44, a retraction surface 46, and an 
upper end 48. The illustrated blade element 42 is designed 
to lift one side of the incision With respect to an opposite side 
of the incision and is con?gured to engage a portion of a rib 
and adjacent body tissue located at the side of the incision 
to be lifted. The retraction surface 46 of the blade element 
42 is preferably provided With one or more indexing tabs 49 
Which are formed the same as tabs 39 of blade element 32 
and project aWay from surface 46 to de?ne upper and loWer 
sections thereof. Thus, in use, the section of the retraction 
surface 46 disposed beloW the tabs 49 receives and retracts 
and lifts a patient’s ribs While the section of the retraction 
surface 46 disposed above the tabs 49 receives and retracts 
soft tissue of the chest Wall located anterior to the ribs. 

[0030] The ?rst and second retractor blades 30, 40 are 
coupled to the frame 20 by coupling structure extending 
betWeen each blade and the frame. In the preferred con 
struction, the blade element 32 is coupled to the frame 
member 22 by a coupling arm indicated at reference numeral 
50 having one end 52 secured to the frame member 22 and 
another end 54 detachably secured to the blade element 32. 
The coupling arm 50 preferably has an articulated construc 
tion and includes an inner portion 56 adjacent frame member 
22 and an outer portion 58 pivotally attached to portion 56 
by a hinge 60. The outer portion 58 pivots relative to the 
inner portion 56 about an axis passing through the hinge 60 
Which, in the illustrated embodiment, is generally parallel to 
the axis A1. The end 54 of the coupling arm is pivotally 
attached to the outer portion 58 by a hinge 62 so as to pivot 
about an axis generally parallel to that of hinge 60. The end 
54 is provided With an opening 64 con?gured for detachably 
securing a mounting pin 66 provided on the blade element 
32. Any suitable detachable connection may be used to 
mount the blade element 32 to the end 54 of the coupling 
arm 50. For example, the opening 64 may contain a spring 
biased detent (not shoWn) that snaps into a circumferential 
groove provided on the mounting pin 66. Other mechanisms 
may be used to lock the blade element 32 to the coupling arm 
50, for example, a bayonet-type connection. The blade 
element 32 is preferably rotatable relative to the end 54 
about an axis passing through pin 66 to positively engage the 
ribs and soft tissue and evenly distribute the load thereon. 

[0031] The blade element 42 is coupled to the frame 
member 22 by a coupling arm indicated at reference numeral 
70. The coupling arm 70 has one end 72 movably coupled 
to the frame member 22 and an opposite end formed as a link 
member 74 con?gured to detachably mount the blade ele 
ment 42. The coupling arm 70 preferably has an articulated 
construction and includes an inner portion 76 located adja 
cent frame member 22 and an outer portion 78 pivotally 
attached thereto by a hinge 80. The outer portion 78 pivots 
relative to the inner portion 76 about an axis passing through 
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the hinge 80 Which, in the illustrated embodiment, is gen 
erally parallel to the axis passing through the hinge 60 and 
the axis A1. The link member 74 has an opening 88 
con?gured for detachably receiving a mounting pin 90 
provided on the blade element 42. The pin 90 of the blade 
element 42 may be attached to the link member 74 in the 
same manner that pin 66 of blade element 32 is attached to 
the opening 64 of coupling arm 50. The blade element 42 
also is preferably rotatable relative to the link member 74 
about an axis passing through the mounting pin 90 to 
positively engage and evenly distribute the load on the ribs 
and soft tissue. 

[0032] The link member 74 is attached to the outer portion 
78 of the coupling arm 70 so as to be rotatable relative 
thereto, and is preferably provided With a rotational locking 
mechanism indicated at reference numeral 82 for selectively 
preventing or permitting rotation of the link member relative 
to the coupling arm 70. In the illustrated embodiment, the 
link member 74 is rotatable When the retractor is in lift and 
spread mode but non-rotatable When the retractor is in 
spread mode. 

[0033] The preferred rotational locking mechanism 82 
comprises a mounting pin 84 and a square shoulder 86 
extending from the link member 74. The outer portion 78 of 
the arm 70 is provided With an opening (not shoWn) that 
removably receives the mounting pin 84 so as to alloW the 
link member 74 and blade element 42 to rotate about an axis 
A2 Which is transverse, and preferably perpendicular to the 
axis A1. The mounting pin 84 may be detachably received 
in the portion 78 by any suitable connection. For example, 
a spring-biased detent (not shoWn) may be provided in the 
opening in portion 78 Which snaps into a circumferential 
groove located on pin 84. Rotation of the link member 74 
about axis A2 occurs as the blade element 42 lifts one side 
of the incision With respect to the other side, as described 
further beloW. In order to lock the link member 74 and blade 
42 against rotation about the axis A2, the link member is 
pushed toWard arm 70 until the shoulder 86 seats in a square 
portion of the opening (not shoWn) in the outer arm portion 
78. The link member 74 preferably can be rotationally 
locked in the outer arm portion 78 at different positions 
about the axis A2. 

[0034] Although the link member 74 is removably 
attached to the frame member 22, it may instead be irre 
movably attached thereto but still shiftable betWeen the 
rotatable and non-rotatable positions described above. Fur 
ther, While the link member 74 is preferably shiftable 
betWeen these tWo positions With respect to the frame 
member 22, it may alternatively be ?xed in a rotatable 
position if the retractor is to be used only for lifting and 
spreading, or a non-rotatable position if the retractor is to be 
used only for spreading. 

[0035] The coupling arms 50, 70 are preferably articulated 
as shoWn in the Figures in order to permit the retractor 
blades to be moved With respect to the frame about the axis 
A1 by relative pivoting of the inner and outer portions of the 
arm. This permits adjustment of the frame member 22 With 
respect to the retractor blades Which may be useful, for 
example, to accommodate patients having different chest 
siZes or con?gurations, e.g., barrel-shaped or ?at torsos. 
HoWever, it Will be appreciated that non-articulated coupling 
arms could be used to couple one or both retractor blades to 
the frame if adjustability is neither required nor desired. 

Nov. 15, 2001 

[0036] A stabiliZing foot indicated by reference numeral 
100 is coupled to the frame member 22 and includes a foot 
plate 102 con?gured to contact a patient’s body adjacent an 
incision in Which the blade elements 32, 42 are positioned. 
The foot plate 102 preferably has a concave interior and a 
convex exterior to minimiZe trauma to the patient’s body; 
hoWever, the foot plate may be ?at if desired. The foot plate 
102 engages the exterior surface of the patient’s body to 
provide a base that cooperates With the blade element 42 to 
lift one side of the incision. The foot 100 is coupled to the 
frame 20 by coupling structure extending betWeen the foot 
plate 102 and the frame member 22. The preferred coupling 
structure comprises a column 104 having an end 106 con 
?gured to be detachably received in an opening 108 pro 
vided in the foot plate 102. The foot plate 102 is attached to, 
or alternatively formed integrally With, a bracket provided 
With a plurality of openings 108 to alloW adjustment of the 
relative position of the foot plate and the column 104. The 
openings 108 may include any suitable mechanism for 
attaching the column, for example, a spring-biased detent 
Which engages a groove located on the end 106 of column 
104. If desired, hoWever, the foot plate may be irremovably 
attached to the column 104. Additionally, While the foot 
plate 102 is preferably ?xed to the column 104 so as to move 
thereWith on the chest during lifting, the foot plate could 
instead be pivotally attached to the column so that the foot 
plate remains in place on the chest and the column pivots 
during lifting. 
[0037] The column 104 is movably engaged With a beam 
110 having an end 112 removably attached to an opening 114 
formed in the link member 74. The engagement betWeen the 
beam end 112 and the opening 114 is preferably the same as 
betWeen the mounting pin 90 of the blade element 42 and the 
opening 88 in the link member 74. While in the preferred 
embodiment the foot 100 is coupled to the frame member 22 
by the link member 74 and the coupling arm 70, it may 
instead be coupled to another component of the retractor, for 
example, the coupling arm 50 or either retractor blade 30, 
40. The column 104 is slidably engaged With the beam 110 
via a channel 114 formed at one end of the beam 110 in order 
to adjust the position of the foot plate 102. The column 104 
is slidable relative to the beam 110 (and thus the frame 
member 22) along an axis A3 Which is transverse to the axis 
A1. In the preferred embodiment, the foot plate 102 is 
adjustable relative to the frame member 22 in a linear 
direction, and the axis A3 is generally perpendicular to the 
axes A1 and A2; hoWever, the direction along Which the foot 
plate 102 is adjusted and the angular relationship of the axes 
may be varied from that shoWn. 

[0038] The foot 100 is provided With a locking mechanism 
indicated at reference numeral 120 for locking the relative 
position of the column 104 and the beam 110. The preferred 
mechanism 120 prevents relative movement of the column 
104 and the beam 110 in one direction and includes a 
pivoting paWl 122 carried by the beam 110 Which is engaged 
With a rack 124 provided on the column 104. The foot plate 
102 is moved into engagement With the surface of a patient’s 
body by sliding the column 104 relative to the beam 110 
along the axis A3, the paWl 122 riding along the teeth of rack 
124. The position of the foot plate 102 thus may be adjusted 
to accommodate different siZe patients. If desired, a pinion 
could be provided to move the column 104 relative to the 
beam 110. The foot plate 102 and column 104 are prevented 
from moving back along the beam 110 by the paWl 122 and 
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rack 124. It Will be recognized, of course, that other suitable 
locking mechanisms may be used to prevent the foot plate 
102 from moving relative to the frame member 22, for 
example, a pin inserted into an opening in the beam 110 
Which is may be aligned With one of a plurality of openings 
in the column 104. 

[0039] As described above, the ?rst and second retractor 
blades 30, 40 are coupled to the frame 20 so as to be 
relatively movable along the axis A1. An actuator indicated 
at reference numeral 130 is provided to impart relative 
movement to the blades. In the preferred embodiment, the 
actuator 130 comprises a pinion 132 carried by the coupling 
arm 70 Which interacts With a rack 134 provided on the 
frame member 22 to impart relative movement to the blade 
elements 32, 42. While a rack and pinion actuator is pre 
ferred, other mechanisms may be used to impart relative 
movement to the retractor blades. 

[0040] As seen in FIGS. 1 and 2, the end 72 of the arm 
70 is formed as a sleeve slidably positioned on the frame 
member 22, and the pinion 132 is disposed through an 
opening 73 formed in the sleeve. The pinion is rotated via a 
knob 136 to move the coupling arm 70 and blade element 42 
aWay from the coupling arm 50 and blade element 32, such 
movement taking place along the axis A1. The actuator 130 
is provided With a pivotally mounted paWl 138 engaged With 
the teeth of the rack 134 to prevent the coupling arm 70 from 
backing up toWard the coupling arm 50 during retraction. 
The paWl 138 is pressed to disengage the teeth of the rack 
134 in order to move the coupling arm 70 toWard the arm 50 
along the axis A1. While a paWl and ratchet actuator is 
illustrated, other mechanisms may be used to prevent the 
coupling arm 70 from moving toWard the coupling arm 50, 
for example, a pin and mating openings respectively pro 
vided on the frame member 22 and the coupling arm 70. The 
paWl and ratchet actuator is preferred because it provides 
high resolution and precise control of retraction during use. 

[0041] In the preferred embodiment, the coupling arm 50 
and the blade element 32 are ?xed from moving relative to 
the frame member 22 along the axis A1, While the coupling 
arm 70 and the blade element 42 are moved along the frame 
member upon actuation of the actuator 130. It should be 
recogniZed, hoWever, that other constructions may be uti 
liZed to achieve relative movement of the retractor blades 
With respect to the frame. For example, both retractor blades 
could be coupled to the frame and driven in unison toWard 
or aWay from each other. 

[0042] Referring to FIG. 5, the retractor 10 of FIG. 1 is 
shoWn positioned in an incision I formed in the thorax of a 
patient’s body, the siZe of the incision being exaggerated for 
sake of clarity. In use, the blade elements 32, 42 are either 
engaged With opposite sides of the incision and then 
attached to the coupling arms 50, 70, or the coupling arms 
and attached blade elements are moved close together to 
alloW the blade elements to be engaged in the incision. As 
shoWn, the blade element 32 is engaged With one side of the 
incision I such that loWer retraction surface 34 engages the 
interior of the chest Wall and retraction surface 36 engages 
the edge of the incision I. The loWer portion of the retraction 
surface 36 (i.e., beloW the tab 39) engages a portion of a rib 
R1 and the upper portion of the surface (i.e., above the tab 
49) engages soft tissue of the chest Wall adjacent the rib R1. 
Similarly, the blade element 42 is engaged With an opposite 
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side of the incision such that the lifting surface 44 is 
disposed against the interior of the chest Wall. The retraction 
surface 46 of the blade element 42 is engaged With the edge 
of the incision I, the loWer portion of the surface (i.e., beloW 
the tab 49) engaging a portion of a rib R2 and the upper 
portion of the surface (i.e., above the tab 49) engaging soft 
tissue of the chest Wall. The retractor blade elements 32, 42 
are disposed in the intercostal space de?ned betWeen ribs R1 
and R2 While the foot plate 102 is positioned against the 
outer surface of the chest Wall, the locking mechanism 120 
preventing the foot plate from moving aWay along the axis 
A3. 

[0043] Referring to FIG. 6, the retractor 10 is shoWn after 
the actuator 130 has been actuated to impart relative move 
ment to the blade elements 32, 42, Which, in the preferred 
embodiment, is carried out by moving blade element 42 
aWay from blade element 32. Rotation of the pinion 132 via 
knob 136 drives the coupling arm 70 and the blade element 
42 relative to the frame member 22 along axis A1. This 
forces the foot plate 102 against the outer surface of the 
chest Wall. The foot plate 102 preferably assumes a secure 
position on the chest With substantially no signi?cant slip 
page. In addition, rotation of the pinion 132 exerts a force 
against the coupling arm 50 and the blade element 32 Which 
tends to rotate the blade element 32 a slight amount upWard 
against the edge of the incision. This causes the frame 
member 22 to rotate a slight amount as it is ?xed to the 
coupling arm 50. 

[0044] As the pinion 132 is rotated and the coupling arm 
70 moves along the frame member 22, the link member 74 
rotates about the axisA2 (in a counter-clockWise direction as 
vieWed in FIGS. 5 and 6). As a result, the blade element 42 
rotates in the same direction to lift the side of the incision 
and rib R2 With respect to the opposite side of the incision. 
The beam 104, column 110 and foot plate 102 also rotate as 
they are rigidly ?xed to the link member 74, the foot plate 
rocking on the chest as the one side of the incision is lifted. 
Thus, rotation of the pinion moves coupling arm 70 and 
blade element 42 aWay from the coupling arm 50 and blade 
element 32, and also rotates the blade element 42 about the 
axis A2 With respect to the frame member 22. Once the side 
of the incision and the rib R2 have been suf?ciently retracted 
and lifted, for example, to permit access to an internal 
mammary artery (not shoWn) located on the interior of the 
chest Wall, the blade elements 32, 42 remain in position due 
to the paWl 138 engaging the rack 134 on frame member 22. 
As can be seen in FIG. 6, the retractor lifts multiple ribs to 
provide ample access to the interior of the chest. 

[0045] In some procedures, it may be desirable, either 
subsequent to or in lieu of lifting one side of the incision, to 
spread the ribs substantially along the axis A1. Referring to 
FIGS. 3 and 4, the retractor 10, according to the preferred 
embodiment of the invention, can be easily con?gured in 
spread mode to retract the sides of the incision along the axis 
A1. In order to sWitch the retractor to spread mode While it 
is located in the incision, the tension exerted on the blade 
elements 32, 42 is released by depressing the paWl 138 to 
back up the coupling arm 70 and blade element 42 along the 
frame member 22. This rotates the link member 74 and blade 
element 42 back toWard the opposite side of the incision, 
thereby loWering the side of the incision that is shoWn raised 
in FIG. 6. The resulting orientation of the retractor 10 is 
shoWn in FIG. 5. Next, the foot 100 is removed by discon 
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necting the beam 110 from the link member 74. Also, if 
desired, the blade element 42, Which has a substantial lifting 
surface 44, may be replaced With a blade element 42a 
comprising a loWer retraction surface 44a, a central retrac 
tion surface 46a, an upper end 48a, and a mounting pin 90a 
con?gured to detachably engage the opening 88 in the link 
member 74. See FIGS. 3, 4, 7 and 8. The retraction surface 
46a may be divided into upper and loWer portions by one or 
more tabs 90a. The link member 74 is rotated to an alter 
native position With respect to the coupling arm 70 (as 
shoWn in FIG. 3) in order to mount the blade element 42a. 
The link member 74, hoWever, may be used in different 
positions depending on the particular application. 

[0046] The rotational locking mechanism 82 is adjusted to 
prevent the link member 74 from rotating With respect to the 
coupling arm 70. This is achieved by engaging the square 
shoulder 86 of the link member With the recess or socket (not 
shoWn) formed in the outer portion 78 of arm 70. This ?xes 
the link member 74 and the blade element 42a rotationally 
With respect to the coupling arm 70 and the frame member 
22. The pinion 132 of actuator 130 is then rotated to move 
the blade element 42a aWay from the blade element 32 along 
the axis A1. This moves the blade elements from the position 
shoWn in FIG. 7 to that shoWn in FIG. 8, Wherein the 
opposite sides of the incision I have been spread in a 
superior-inferior direction. The blade element 32 and the 
frame member 22 also move along axis A1 to exert a 
retraction force on rib R1, as can be seen in FIG. 8. When 
used in spread mode as shoWn in FIG. 8, the retractor 
permits any of a variety of procedures to be performed by 
accessing the thoracic contents through the incision, for 
example, anastamosis of arterial conduits to the coronary 
arteries, mitral valve repair or replacement, etc., such pro 
cedures being performed With or Without the aid of endo 
scopic vieWing instruments. 

[0047] FIG. 9A shoWs an accessory clamp indicated by 
reference numeral 200 in FIG. 3 Which is con?gured for 
removable attachment to the retractor 10. As seen in FIG. 3, 
the clamp 200 is secured to the coupling arm 50; hoWever, 
it Will be recogniZed that the clamp 200 may be attached to 
another component of the retractor 10, for example, the 
coupling arm 70 or the frame member 22. Further, While it 
is preferred to mount the clamp 200 so as to be removable 
from the retractor, it could alternatively be permanently 
?xed thereto. The clamp 200 removably receives an instru 
ment 230 Which, for example, may take the form of a cardiac 
retraction implement including a handle 232 and a retraction 
blade 234. The illustrated blade 234 has a plurality of 
openings 236 and may be used to retract or otherWise 
manipulate the heart, tissue adjacent the heart, etc. 

[0048] The preferred construction of the clamp 200 com 
prises a block 202 provided With a leg 204, and a plate 206 
provided With a leg 208. The block 202 and the plate 206 are 
adjustable relative to each other in order to clamp a com 
ponent of the retractor 10, for example, the coupling arm 50, 
betWeen the legs 204, 208. The block 202 has a socket 210 
in Which is received a ball 212 carried by an instrument 
mounting member 214. A screW 216 passes through aligned 
openings formed in the plate 206 and the block 202 and 
engages the ball 212 of member 214. Rotating the screW 216 
moves the plate 206 against the block 202 to clamp a 
retractor component therebetWeen, and also ?xes the posi 
tion of the member 214 relative to the block 202. The handle 
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232 of the instrument 230 is slidably received in an opening 
218 passing through the member 214, and a set screW 220 
is preferably used to engage the handle 232 to ?x the 
instrument 230 relative to the clamp 200. While the set 
screW 220 is preferred to secure the instrument to the 
member 214 of clamp 200, an alternative mechanism may be 
used. 

[0049] FIGS. 9B and 9C depict alternative instruments 
Which may be used to retract, move or manipulate the heart 
or tissue adjacent the heart. The retraction implement 230a 
includes a shaft 232a receivable in the opening 218 of 
member 214 of the clamp 200 and a blade 234a con?gured 
to manipulate the heart. For example, the blade 234a may be 
used to move or reposition the heart to present different areas 
for access through the incision during a multiple bypass 
procedure. The retraction implement 230b includes a shaft 
232b Which is receivable in the opening 218 of member 214, 
and a blade 234a Which is con?gured to manipulate the 
heart. The blade 234b comprises a pair of prongs 236a Which 
may used to retract a portion of the heart. The retraction 
implements 230, 230a, 230b preferably are formed from a 
material Which permits the shafts and/or blades to be bent 
into various con?gurations. A suitable material is 304 stain 
less steel. The blades 234, 234a, 234b may be provided With 
a friction-enhancing material, e.g., gauZe, Dacron, GoreTex 
or suction cups, or, alternatively, the surface of the blade 
may be roughened or otherWise textured to grip and hold the 
heart during a surgical procedure. 

[0050] FIG. 10 illustrates an alternative accessory clamp 
200a Which is adapted to mount various types of auxiliary 
instruments Which may be used in carrying out surgical 
procedures. The clamp 200a is similar to clamp 200a and 
comprises a block 202a With a leg 204a and a plate 206a 
With a leg 208a. The block 202a and the plate 206a are 
adjustable relative to each other in order to clamp a com 
ponent of the retractor 10 betWeen the legs 204a, 208a. The 
clamp 200a has an instrument mounting member 214a 
provided With a recess 218a con?gured to receive a surgical 
instrument 230a (depicted schematically in phantom). The 
instrument is received in the recess 230a and held therein by 
a set screW 220a. The screW 216a is rotated to move the 

plate 206a against the block 202a and to ?x the position of 
the member 214a relative to the block 202. The surgical 
instrument 250 may be any of various devices, including 
retraction or stabiliZation devices such as those shoWn in 
FIGS. 9A-9C, devices for visualiZing and/or illuminating the 
surgical site, aspirating devices connected to a source of 
vacuum in order to remove ?uid or debris from the site, 
bloWer devices for irrigating the site With air, C02 or other 
?uids, etc. 

[0051] FIG. 11 illustrates an alternative embodiment of a 
retractor 10 Which is constructed the same as the retractor 
described above With the exception of the coupling arm that 
is movably disposed on the frame member and rotatably 
mounts one of the retractor blades. The coupling arm 470 
has one end 472 movably coupled to the frame member 22 
and an opposite end in the form of a member 474 con?gured 
to detachably mount a blade element 442 and the foot 100. 
The coupling arm 470 preferably has an articulated con 
struction including an inner portion 476 attached to an outer 
portion 478 by a hinge 480. The outer portion 478 has a plug 
482 Which engages the member 474 in tWo positions, one 
permitting and one preventing rotation of the member 474 
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about the aXisA2. The plug 482 has a pair of parallel annular 
channels 484, 486 each of Which engages a socket 488 
provided in the member 474. The inner channel 484 has one 
or more detents 490 so that When engaged With the socket 
488 the member 474 Will not rotate about the aXisA2. When 
the outer channel 486 is engaged With the socket 488 the 
member 474 is free to rotate about the aXis A2. The member 
474 has a spring latch 492 Which locks the plug 482 Within 
socket 488. 

[0052] The member 474 is provided With a second socket 
494 Which receives either of plugs 496a, 496b carried by the 
blade element 442 to permit reversal of the position of the 
blade element. Each of the plugs 496a, 496b has an annular 
channel 498 Which engages the socket 494 and is held 
therein by a spring latch 500. The annular channels 498 have 
a detent 502 Which prevents the blade element 442 from 
rotating relative to the socket 494. The member 474 is 
provided With an opening 504 con?gured for detachably 
receiving the end 112 of the beam 110 of the foot 100, 
preferably in the same manner that end 112 is attached to the 
opening 84 of link member 74 described above. Accord 
ingly, in lift mode, the socket 488 of member 474 is engaged 
With the outer annular channel 486 of plug 482 to permit 
rotation of the blade element 442 and foot 100 about aXisA2. 
In spread mode, the socket 488 is engaged With the inner 
annular channel 484 of plug 482 to prevent rotation of the 
blade element 442 and foot 100 about aXis A2. 

[0053] A retractor constructed according to a preferred 
embodiment of the invention may be used to ?rst lift one 
side of an incision relative to the other side in an anterior 
direction and then, Without having to remove the retractor 
from the incision, to spread the sides of the incision in a 
superior-inferior direction. HoWever, it Will be appreciated 
that the retractor of the invention may be used solely in lift 
mode (FIGS. 1 and 2) or spread mode (FIGS. 3 and 4). 

[0054] In an exemplary application of the invention, the 
retractor is used to lift one side of an incision located in the 
intercostal space betWeen adjacent ribs (FIGS. 5 and 6) in 
order to harvest the left or right internal mammary artery 
(IMA—not shoWn) from the raised side for subsequent use 
in a coronary artery bypass procedure. The retractor may 
then, if desired, be used to spread the sides of the incision 
(FIGS. 7 and 8) and provide access to the heart in order to 
perform an anastamosis of the IMA to an occluded coronary 
artery. Procedures for harvesting or taking doWn the internal 
mammary arteries, placing the patient on cardiopulmonary 
bypass, and anastamosing the IMA to a coronary artery are 
described in commonly oWned, co-pending patent applica 
tion Ser. No. 08/486,941, the subject matter of Which is 
incorporated herein by reference. 

[0055] FIG. 12 illustrates schematically use of the retrac 
tor 10 to lift the superior side of an incision I in order to 
harvest the right IMA. The blade elements 32, 42 are pressed 
to the sides of the incision and the foot plate 102 is disposed 
against the outer surface of the chest Wall, the blade element 
42 engaging the side of the incision to be lifted. The actuator 
130 is actuated as described above so that the blade element 
42 lifts the side of the incision a suf?cient amount to provide 
sufficient access to the underside of the chest Wall to permit 
harvesting the right IMA (not shoWn). A section of the IMA 
may be transected from the chest Wall and removed from the 
body to provide a free graft the ends of Which are prepared 
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for anastamosis to the aorta and an occluded coronary artery. 
Alternatively, the IMA may be transected from the chest 
Wall to provide a single end Which is prepared for anasta 
mosis to the coronary artery. The retractor 10 may be placed 
in spread mode to retract the incision and facilitate anasta 
mosis of the transected IMA. The accessory clamp of FIG. 
9A and instruments of FIGS. 9B and 9C may be used to 
retract or manipulate the heart to different positions to carry 
out the anastamosis. 

[0056] The retractor of the invention may be used in 
additional applications requiring access to the heart, lungs, 
or great vessels. For example, the retractor may be used to 
perform a proXimal anastamosis of one or more arterial 
conduits to the aorta. The conduits, for eXample, the right or 
left IMA, may be harvested from other areas of the body and 
prepared in a conventional fashion for anastamosis, either 
prior to or simultaneously With placing the patient on 
cardiopulmonary bypass. The retractor 10 is engaged With 
opposite sides of the incision in the chest Wall so as to alloW 
access to the heart. The blade elements are pressed to the 
sides of the incision, the foot plate is disposed against the 
outer surface of the chest Wall, and the actuator is actuated 
to lift the side of the incision a suf?cient amount to provide 
access to the aorta. 

[0057] The surgeon utiliZes one or more arterial conduits 
(either harvested from the body or arti?cial) that have been 
prepared for anastamosis, the number of conduits corre 
sponding to the number of occluded vessels to be bypassed, 
e.g., three, four or ?ve. Suitable conduits include a saphe 
nous vein graft, the left or right IMA, the inferior epigastric 
artery, the splenic artery, the subclavian artery, etc. A side 
biting (or partial occluding) clamp may be used to retract a 
segment of the ascending aorta A targeted for anastamosis. 
An opening is formed in the retracted segment of the aorta 
With a scalpel (not shoWn) and an aortotomy is created. The 
proXimal end of the arterial conduit is then anastamosed to 
the aorta via a suture Which is placed in the tissue by a 
suitable needle driver or stapling device until the end of the 
conduit is suf?ciently attached to the aorta A. The distal end 
of each arterial conduit is then anastamosed to a coronary 
artery at a location doWnstream of the occlusion in the 
artery, the retractor being used in spread mode to perform 
this procedure. Suitable procedures for harvesting multiple 
arterial conduits, placing the patient on cardiopulmonary 
bypass, and anastamosing the proXimal ends of the conduits 
to the aorta and the distal ends to the coronary arteries are 
described in commonly oWned, co-pending patent applica 
tion Ser. No. 08/486,941, the subject matter of Which is 
incorporated herein by reference. 

[0058] The proXimal anastamosis of each conduit to the 
aorta is preferably performed via direct access through the 
incision, as is the distal anastamosis of each conduit to the 
coronary artery. Additionally, the anastamosis is preferably 
performed by directly vieWing the heart and aorta through 
the retracted incision; hoWever, if desired endoscopic vieW 
ing instruments may be utiliZed to enhance vieWing. The 
heart may be retracted and manipulated to different positions 
depending on the number and placement of arterial conduits 
to be anastamosed, and one or more of the cardiac retraction 
implements described above may be used to position the 
heart during the procedure. 

[0059] The retractor is easily modi?ed from its lifting 
mode to its spreading mode Which enables a single retractor 
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to be used to perform tWo different functions. This reduces 
the number of components that must be kept on hand and 
tends to reduce the amount of time required to perform a 
given procedure. The retractor components are preferably 
formed of stainless steel and are autoclavable to permit 
steriliZation and reuse of the retractor. Also, a plurality of 
retractor blades of varying siZe and shape may be provided 
to permit a surgeon to select appropriate blades for a given 
procedure. 

[0060] It is apparent that the surgical retractor of the 
invention facilitates retraction of opposite sides of an inci 
sion anteriorly and posteriorly (lifting), as Well as superiorly 
and inferiorly (spreading). The retractor preferably has a 
symmetrical design to alloW its use in many different posi 
tions relative to a patient’s body. For example, in spread 
mode, the retractor may be used in four different positions. 
The frame member 22 may be positioned on either the right 
lateral or right medial side of an incision formed in the right 
half of a patient’s chest, as Well as either the left lateral or 
left medial side of an incision formed in the left half of a 
patient’s chest. To sWitch the retractor betWeen con?gura 
tions for use in lateral and medial positions, the blade 
elements 32, 42 are removed from the retractor, the coupling 
arm 70 is slid off the frame member 22, and the frame 
member With coupling arm 50 is rotated 180° about axis A1. 
The coupling arm 70 With link member 74 is also rotated 
180° and then slid onto the frame member 22. The blade 
elements 32, 42 are then reattached to the coupling arms 50, 
70, either before or after they have been inserted in the 
incision. The frame member 22 of the retractor may be used 
in either a medial or lateral position in order to permit 
anterior retraction of particular areas of the heart. 

[0061] The retractor may also be used in four different 
positions in lift mode. The frame member 22 may be 
positioned on either the right medial or right lateral side of 
an incision formed in the right half of a patient’s chest. In the 
right medial position, the retractor lifts the superior side of 
an incision formed betWeen adjacent ribs Which permits 
harvesting the proximal segment of the right IMA, While in 
the right lateral position the retractor lifts the inferior side of 
the incision Which permits harvesting the distal segment of 
the right IMA. 

[0062] Similarly, the frame member 22 may be positioned 
on either the left medial or left lateral side of an incision 
formed in the left half of a patient’s chest. In these tWo 
positions the retractor lifts, respectively, the inferior and 
superior sides of the incision Which permits harvesting the 
distal and proximal segments of the left IMA, respectively. 
The retractor is sWitched betWeen con?gurations for use in 
lateral and medial positions as described above With respect 
to the different spread mode position. 

[0063] The many different positions in Which the retractor 
may be used facilitate a variety of surgical procedures 
including isolation and harvesting of the right or left interior 
mammary artery, mitral valve repair and replacement, aortic 
valve repair and replacement, proximal anastamosis of arte 
rial conduits to the aorta, and any of various other proce 
dures requiring access to the heart, great vessels, lungs or 
other thoracic contents. Advantageously, the retractor of the 
invention can be sWitched betWeen lift mode and spread 
mode Without removing the retractor from the incision in 
Which it is being used. The retractor further alloWs adjust 
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ment for various patient siZes, body shapes and chest Wall 
thicknesses, and has a small pro?le to minimiZe interference 
With surgical instruments and provide enhanced direct and 
?uoroscopic visualiZation. The retractor ?ts into small inci 
sions to alloW the performance of minimally-invasive pro 
cedures, for example, incisions as small as four centimeters. 
It should be understood that While the retractor is described 
in connection With lifting and spreading of ribs, the inven 
tion can be used for retraction of various structures and in 
various body cavities. 

[0064] Many modi?cations and variations of the invention 
Will be apparent to those skilled it the art in vieW of the 
detailed description of preferred embodiments set forth 
above. Therefore, the above description should not be taken 
as limiting the scope of the invention Which is de?ned by the 
folloWing claims. 

What is claimed is: 
1. A surgical retractor comprising: 

a frame; 

?rst and second retractor blades coupled to the frame, the 
retractor blades having retraction surfaces con?gured 
to engage an incision in a patient’s body, Wherein the 
?rst and second retractor blades are relatively movable 
toWard or aWay from each other along a ?rst axis to 
position the blades closer or aWay from each other, and 
Wherein at least one of the retractor blades is coupled 
to the frame so as to be rotatable With respect thereto 
about a second axis Which is generally perpendicular to 
the ?rst axis; 

a rotational locking mechanism for locking said at least 
one retractor blade against rotation With respect to the 
frame; 

a foot coupled to a component selected from the group 
consisting of the frame and the ?rst and second retrac 
tor blades, the foot having a support surface con?gured 
to engage a surface of the patient’s body adjacent the 
incision, Wherein the foot is movable independently of 
relatively moving the retractor blades along the ?rst 
axis; and 

an actuator for moving said at least one retractor blade 
aWay from the other retractor blade along the ?rst axis. 

2. The surgical retractor of claim 1, Wherein the frame 
comprises a frame member and the ?rst retractor blade is 
coupled to the frame member by a ?rst arm, While the second 
retractor blade is coupled to the frame member by a second 
arm. 

3. The surgical retractor of claim 2, Wherein one of the 
?rst and second arms is ?xed to the frame member While the 
other arm is movable With respect to the frame member 
along the ?rst axis, and said at least one retractor blade is 
coupled to the movable arm. 

4. The surgical retractor of claim 2, Wherein the frame 
member comprises an elongated bar, the ?rst arm comprises 
an inner portion coupled to the elongated bar and an outer 
portion coupled to the ?rst retractor blade, and the second 
arm comprises an inner portion coupled to the elongated bar 
and an outer portion coupled to the second retractor blade. 

5. The surgical retractor of claim 4, Wherein the inner and 
outer portions of each of the ?rst and second arms are joined 
by a hinge and are rotatable relative to each other about an 
axis generally parallel to said ?rst axis. 
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6. The retractor of claim 2, wherein one of the ?rst and 
second arms is coupled to a link member by a connection 
Which permits the link member to rotate about the second 
axis With respect to said one arm, said at least one retractor 
blade being secured to the link member so as to rotate 
thereWith. 

7. The retractor of claim 6, Wherein the link member is 
movable betWeen tWo positions With respect to said one arm, 
one of the positions permitting and the other of the positions 
preventing rotation of the link member and said at least one 
retractor blade about the second axis. 

8. The retractor of claim 6, Wherein the foot is coupled to 
the link member adjacent said at least one retractor blade. 

9. The retractor of claim 8, Wherein the foot is attached to 
the link member by at least one member so that the foot is 
adjustable With respect to the link member. 

10. The retractor of claim 9, Wherein said at least one 
member has a connector element Which detachably engages 
one of a plurality of mating connector elements provided on 
the foot. 

11. The retractor of claim 9, further comprising a paWl and 
ratchet mechanism for preventing relative movement of the 
foot and the link member. 

12. The retractor of claim 1, Wherein the foot is adjustable 
With respect to the frame along a third axis Which is 
generally perpendicular to the ?rst and second axes. 

13. The retractor of claim 12, Wherein the foot comprises 
a plate having a convex exterior, the foot plate being 
rotatable With respect to the frame about the third axis. 

14. The retractor of claim 13, Wherein each of the ?rst and 
second retractor blades is rotatable about an axis generally 
parallel to the third axis. 

15. The retractor of claim 1, Wherein one of the ?rst and 
second retractor blades comprises a generally C-shaped 
blade element and the other retractor blade comprises a 
generally L-shaped blade element, the generally L-shaped 
blade element including a lifting surface for engaging the 
interior of one side of an incision. 

16. The retractor of claim 15, Wherein the ?rst and second 
retractor blades each comprise a retraction surface divided 
by at least one indexing tab into a portion for engaging part 
of a patient’s rib and a portion for engaging soft tissue 
located adjacent the rib. 

17. The retractor of claim 1, Wherein said at least one 
retractor blade is coupled to a link member Which is coupled 
to an arm movably carried by the frame, and the rotational 
locking mechanism comprises tWo portions provided on the 
link member each of Which is con?gured to engage the arm, 
one of said portions permitting and the other of said portions 
preventing the link member and said at least one retractor 
blade to rotate With respect to the arm and frame. 
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18. A surgical retractor comprising: 

a frame member; 

?rst and second retractor blades coupled to the frame 
member, the retractor blades having retraction surfaces 
con?gured to engage an incision in a patient’s body; 

the retractor blades being relatively movable With respect 
to the frame member toWard or aWay from the each 
other along a ?rst axis to position the retractor blades 
closer or aWay from each other; 

at least one of the retractor blades being rotatable about a 
second axis Which is generally perpendicular to the ?rst 
axis; 

a rotational locking mechanism for selectively locking 
said at least one retractor blade against rotation about 
the second axis; 

a foot coupled to the frame member, the foot having a 
support surface con?gured to engage a surface of a 
patient’s body; and 

an actuator for imparting relative movement to the retrac 
tor blades along the ?rst axis. 

19. The surgical retractor of claim 20, Wherein the foot is 
movable relative to the frame along a third axis Which is 
transverse to the ?rst axis. 

20. A surgical retractor comprising: 

a frame member; 

?rst and second retractor blades coupled to the frame 
member, the retractor blades having retraction surfaces 
con?gured to engage an incision in a patient’s body, 
Wherein one of the retractor blades is movable With 
respect to the frame member along a ?rst axis to 
position the retractor blades closer or aWay from each 
other; 

a foot coupled to the frame member, the foot having a 
support surface con?gured to engage a surface of a 
patient’s body, Wherein the foot and the frame member 
are adjustable in a linear direction along an axis Which 
is transverse to the ?rst axis; 

a locking mechanism for locking the foot and the frame 
member in a selected relative position along said axis 
Which is transverse to the ?rst axis; and 

an actuator for moving said at least one retractor blade 
With respect to the other retractor blade along the ?rst 
axis. 


