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e f"‘“‘“\ | (57) Abstract: The present disclosure describes a surgical retractor system
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f e 1 o8 and method. The surgical retractor includes an elongate element detining an

éf ¥h ='{\§\15¢ Py operational axis, a first blade secured to the elongate element and comprising

*{{‘ f b ﬁ " 00 a blade face, a second blade moveably secured to the elongate element,

E . .
o L | wherein the second blade defines a reference point located thereon, and
\ ! Ej 5; / wherein a movement of the second blade moves the reference point in a lin-
ear direction parallel to the operational axis and orthogonal to the blade face.

AN A guide element may be removably located within an opening located on
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CROSS-REFERENCE TO RELATED APPLICATIONS
(66011 This application claims priority to and the benefit of U.S. Provisional Ag:phcatmn
rial N, 61/325,646, filed Aupust 19, 2611, entitled, “Surgical Retracior System and Methods
of Use”; and U.8, Provisional Application Sextal No. 61/332,751, filed & cptember g 2011,

tnﬁti»é %u \i al Retractor Svsiem and Methods of Use™ i“ie disclosures of which are hereby

1e§er snee Bercin in their entiveties,
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INTRODUCTION

188021 Current retractor svstems for lateral spine sur ﬂi{:&i procedures orgate a mu;;

1
n‘.

opening through the psoas muscie, witch inciudes muscle fibers running mostly w the cranials

\q
N
-

caudal direction. These systerns use sequentially inserted round difators which dilate the surgieal
site radially away from the initial dilator/K-wire insertion ‘mmt which can lead {0 compressio

of nerves and blood Supph o1t the [TAansVerse process of the veriebral pody. Bxi sting retracior
systents include the ability o 1}:};{?3&5{&;‘ ?i,}ie};nﬁist? posterior pc'_amt ' Gfﬁea{:h instrument being entered
into the psoas, but continge to lntroduce larger instrumerts into the area of concern. These

previous systems also tyvpically include two, three, or four round dilators that must first be foreed

into the muscle tissue before the retracior can be nserted ground the Lim st difator. These round

'(«'ff)

dilators, coupled with smuiti-blade retractors that spread radially, can cause significant muscular

trauma, and can further streteh or compress nerve roots in the swrrounding tissue.
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0Ne em bodiment, a surgical retractor includes an elongate element deizmn an -s}pé‘miiﬁﬁ&i} axis.

A first bl dw h'ﬁ ing 3 f’ t blade face, is secured 1o the eimga o element, A second blade

defining an opening is moveably secured to the clongate element and defines a a reference point
thereon. Movement of the second blade moves the reference point in a linear direction generally
parallel to the operational axis and generally orthogonal to the blade face. A guide clement is

removably received within the opening.

18084] In another erﬁmdlmm‘{ amethod m *"serf orming spmai surgery using a i ateral

reposit nff the guide eleraent into a second location above the target surgical siie. The second

el

location may be more posterior than the first location, The method includes inserting a retractor

device along the guide eis::mem,; with the retractor device having first and second retractor blades

: : . -, N N

that are inserted along only a first side of the gmdm}cmnm The first retractor blade is anchered
1o the target J,lrgi cal site. The method includes separating the i;r:{a an d secongd retracior bi;ﬁdm
by moving the scoond retractor blade away from the fivst retractor blade, and locking the {irst
and second retractor blades to maintain an open access 1o the target surgical site,

(8051 It is 1o be understood that both the foregoing general deseription and the
following detatled des frgp‘ii on are exemplary and L\piaﬂ?mﬁ and are intended tﬁpﬂ“ﬁu{ieiﬁﬂhﬁf |

explanation of the technology as claimed.
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RRIEF DESCRIPTION OF THE DRAWINGS

instrumentalities shown.
80871 b d epicts a perspective view of a retractor system.
H008] FIG. 2 depicts perspective views of a guide element | insertion device,

da: ice.

G, 4. demr_’:ts a side view of a retractor sYsiem,

H.IIJ'

Be1B] ¥
18911} FIGS. SA and 5B depict enlarge »d partial perspective views of a retractor blades.
{6012] FIGS. 6A and 6B depict perspective views of a retractor device.

;@a}mm 7 depicts a method of using a retractor system.

DETAILED DESCRIPTION
180141 FIG. 1 depicts a retractor system 108 that in cludes, generally, a retractor device

102, a guide element 104, and a driver 106, The retractor device 102 includes a handle 108

S

L
.rff..d-

coupled toan t,lim gate elemes 1t 110 to which two blades 118, 120 are secured. In some
embodiments, the handle 108 is a removable handle that is selectively umpmd to or removed

The L sades }ES i 20 Ay he secur ed duemw io the el ang %tc

4

from the clongate eiammt 2% }

{‘j.:.

embodiment, the armatures 114, 116 extend from a side of the elongate element 110, such thata

&

.sm‘r%ai opening © created m* the blades |1 8 120 may be accessible by the sur s{:m periorming the

operation without obstruction by the elongate element 11€. One or both of the armatwres 114,

03
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§ 16 may be movably sccured to the elongate eloment 110, In this particular embodiment, the

- . . .

a rack alo: 1;'?116 nh‘:’mga‘te clement 110, Actoation of the moving mechanism can operat ate 1o

‘,

120 relative o the 6101’1*5&1{’3 clements. For example, lead screw/nut mechanisms and linear

rail/slide mechanisms may be used. Certain of these SYSICINS MAY require additional locking

18 126 {in one en nbodiment, the

ff/‘.ﬁ

elements, as desceribed below. One of the retractor blades
posterior blade 120 Geii es an opening for receipt of the elongate guide element 104, the use of

which is described below, Additionally, one or both of the blades 118§, 120 may be configured to

removablv receive one ormare shims.

» .

{0615] The guide element 104 and & guide element insertion device 202 are depicted in

FIG, 2. In the depicted embodiment, the guide clement 104 is an cim‘soa& dissector having a

generally D-shaped profile, although the present disclosure contemplates other elongated

. S

..... g

issector prodile shapes, including eiliptical, trapezow ong, ir d the like. The
dissector profiie si , including elliptical, trapezoidal, obt g, i ﬁi’tbiiiﬁi‘ m‘i‘a‘}e ke, Th

blunt tip 204 and profile shape of the guide element 104 simplifies the insertion process and aiso

assists in splitting the psoas along the plane of the muscle fibers. A probe 206 may be placed in
a channel 206a or opening extending lengthwise along the guide element 104, After insertion,

X

once a desired pcsit;m is confirmed, a K-wi ire can ba, placed via the same or a second channel to

f

dock the guide element 104 to the disc space. In an alicrnative embodiment, the K-wire may be

already inserted into the guide element 104, prior to the guide element 104 being mserted. An

rening, bore, or channel 210 in the guide clement 104 sized to receive the Kowire, and discrete

(ff:j

fe

......
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partially closed channel, or some combination thereof. Depending on the embodiment, the K-

wire channel 210 may be located in or on the guide element 104 {as shown), In armature 114 or

armature 116, or in an anterior retractor blade 118 or a posterior retractor blade 120,
{8816} The guide element 104 may include a number of notches 214 that provide an

engagement surface for an insertion device 202, In the depicted embodiment, forceps including

radio-tucent arms 212 arve used for insersion. QGther types of insertion devices may be used, or

‘\‘

the guide element 104 may also be positioned by hand, if deswred. The radio-lucent forceps arms

on the arms 207 {o assist in positioning. Radio-opague markers 208 placed at other locations
indicating the positions/iecations of certamn elcments may be ptilized. Additionally, the g=m}:x
element 104 may also be radio-lucent. Radio-opague markers alse may be positioned proxumaie

the center and anterior border of an implant to be inserted during the surgical procedure.

spr

13817 FIGS, 3A3R depict varions views of a dis ssector-type gutde element 104 used m

conjunction with a retractor device 102, As initially described above, the driver is used to

actuate a moving mechanism, in thus case, to rotate a gear %{}’? that engages with a rack 344 along

the elongate clemenm 110, A iBt.i\H‘é slement 302a a may prevent further movement of the gear

when engaged, by for example, engaging the rack 304, The guide element 104 1s received within

m

an opening 306 defined by at least one of the retractor blades 118, 120, In the depicted
corbodinment, '?hsd opening 306 is located in the posterior blade 120, Alternatively or additionally,
an opening 306 may be located in the anterior blade 118 or in either or both of the armatures 114,

16. Once the guide element 104 is inserted into the skin surface and muscle tissue to a desired

depth, the retractor device 102 is moved M along an axis A so as to receive the guide element

104 in the opening 306, As most readily seen in FIG. 3B, the flat portion of the generally D-
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opening 306 defined in the exterior surface of the posierior blade 120, all or substantially all o

both blades 118, 120 are located on the same side of the guide element 104, untike

pv;dl

dilator/retractor systems that locate the blades 118, 128 on both ‘:ides of \Qr amuno\; dilators.
PIG. 3A depicts a distal end 310 of the posterior retractor blade 120, along with the guide
clement 104 focaied nm*g a rear surface of the blade 120, In general, the distal ends 310 of the

x

retractor biades 118, 3”' ‘sbauid not be inserted lower than the

ﬂf'

;/
-l:‘

to 204 of the puide clement 104,

S

bhut the blades 118, 120 may be inserted furthey, if de ssired.

iﬁh@‘iﬁ } FIC 3R also depicts the retractor lock 3024, which is used to fix the position of

_of
m:s

the posterior blade armature 116 along the elongate element 118 and {0 prevent inaavertent

movement of the armature 1186, . and therefore the blade 120, along the elongate element 110 In

this case, the retractor lock 302a may be disengaged prior to rotating the gear 302 with the driver

136, as describaed above in the context of F B3, E The retractor tock 302 then may be reengaged

slongate element 110, cither at the rack 304 itself or at a separate point focated on the clongate

element 110, Bach armature ’il-ﬁs» 116 includes an artzwiann&, arm connection 308, such as that

described below. Once the retractor blades 118, 120 ave inserted into the psoas muscle, an

articulating arm {not shown) may be connected to either the anterior blade armature 114 or the

- -

point (typically on the operating table), to hold the retractor device 102 in position during

.'

operation of the opening mechanism. When the articulating arm is connected to the anterior
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biade arcature 114, aciuation of the. st; ¢ mechanism will move the posterior mfme ’E}.’,{} Along
the elongate clement 110, towards the handle 108, When the articulating arm is connected to the

p{)atmor blade armature 116, actuation of the opening mechanism will move the anterior blade

118 in a direction away from the posterior blade 120,

st

L V.,

since the posterior blade armature 116 15 connected to the clongate element 114, each of the

anterior blade 118, ity armature 114, the elongate clement 110, and the handle 108 move relative

to the fixed postericr blade 120 as the opening mechanism i3 operated. Depending on the

location of *&e gnide element 104 and desived posttion of the aurgmai corridor, an operator may
make the articulsting arm connection 308 as dawr-zé Tt should be noted that by fixing the
mamun of the posterior blade 120 with the articuls hm arm, the pmmbﬁ i:w of compr easmg
nerves and/or restricting the blood flow due to pressure on the transverse prmes& is reduced or

eliminated. The two-blade, ﬂ at-blade design assists in spuﬁmg the psoas muscle atong the plang

of the muscle { E“I‘%"t“ieu—:‘%:s}mc:ﬁuei*mgmm:*m

slectrode vrobe. such that the location of nerves may be determined during insertion of the
retractor device 102, during « opening of the blades | 18, 128, or after opening of the blades 118,

Iz.ﬂ Use of such pr obes for 1&&&1.{’ TP NEIVE | *'mm‘;;r‘m‘% and divection is well-knowy within the

field of spinal surgery, @

daa® e

, and wili not be fart*aer dﬁ%ﬁ"ibﬁu herein, Addi tionally, the same or other

channels may be used © hold s hight source used to tluminate the surg ‘z:s.i ‘Gmdm@

(6628} FIG. 4 aiemﬂbamma} side view of the refractor system 100, In some

7

that serve particuldr purposes during surgery. Widening shims may be used to help ensure

- ol
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muscle Hssue does not encraach on the surgical corridor.  Lengthening shims may be used o

R

effectively lengthen the depth of penetration of the blades 118, 120, Intradiscal shims may be

sed o peneteate the disc space o of the ¢ SpIne SO a3 1o access the disc and hold one of the blades

O T

118, 120 of the retractor mﬁS;CE 107 in place, ¢ velative to the spine. As depicied in FIG. 4, the
anterior blade 118 and the posterior blade 120 may be separated sh gh‘s‘:i% 50 as to allow access to
the space between with a shim inserter 402, which is used to guide a shim 404 down to the

appropriate location along the blade. FIGS. 5A and 5B depict a wrap-around shim 502 and an

‘Q"‘i"ft

internally-confined shim ."ws‘i , respectively, Either shim 122 type may be used in m‘m;mmxm

with the retractor device 102, on either or both of the anterior blade 118 and the posterior blade

.....

lw
ﬁ
i
{0
e
i
~y
{z
3
-
<
LY
(L
o
=3
ot
i
o
e o
o
A
s
e
L“.:r“
;f*
4
L‘:‘
f"“.;

120, Onee the shim(s) are installed, it may be dest
and the guide element 104 prior 1o opening the retractor blades 118, 120 to the desired maximum

posHion, Bither shim 502, 504 may inchude a ratchet 506 that eNFages with a rack 508 located on

Vrﬂf

the blade 120, such that the shim ‘?{}25 504 may be inserted to a desived depth and held in place.

fff

Roth of the shims 502, 504 depicted in FIGS. 5A and 3B are intra wdiscal shims that include a tip
510 that may be inserted into the disc space, 10 help iix the location of i t he blade E’?’{’.‘ internal to
thebuéw The rack 508 may extend slong a portion of an inner channet 512 ot the blade 118,
120, or may extend the entire length of the inner channel 512,

16821] FIGS. 6A-68 fiepu,t the embodiment of the retractor devies 102 shown in an open
nosition, creating & surgical corridor within the muscle tisswe, Of course, a functional surgical
corridor need not require the blades 118, 120 to b e ppened 10 a maximum dibiam vl Efde%iredur
required, a frame 612 may be placed between the blades 118, 120 to provide support to the distal
ends 310 of the blades 18 120. This may be useful, for example, should the surrounding tissue

.H;,

force an inward deflection of the blad;.. ends 310 m«d thus ca wuse @ narrowing of the surgical
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corridor. The frame 612 may be held in place via the inner channels $12 located tn either or both

af the blades HS, 124, and may be inserted with an insertion clement 610 {e.g., a pair of

=

forceps). FIGS. 6A and 68 also depict g lengthening shim 614 located on the anterior blade 118,

18221 Movement of iha b?di relative to the elongate element 1 10 is described with

604 of the blade, or may be a define {i point thereon, for example, & center of gravity, agiadetng
a radio-opague reference point, ete. Additionally, the reference point 606 need ﬂmbeadmm
physical point, Instead, that term i used herein to further define movement of the blages 118,
120, Regardiess, -&ii,g_;?f&d& srmined reference point 606 18 identified on the rear surface 604 of the
sosterior blade 120 in FIG. 6A. Forthe py urposes of this example, the articulating arm described
above 1S Conmne eted 1o 1he anterior biwd’f: armature 114, Ihr&i’mra as the moving mechanism H,hc
gear 302) is operated, the posterior blade 120 moves toward the ha‘ndfe 18, E}H‘hﬁ‘i regard, the
reference gm\ 1t 606 moves along an axis of movement M that 15 generally paraliel to the

£

operational axis O and gen rall ¥ oitho gﬂmi to the anterior blade plane P, This contigaration of

4

axes and pldanes, as well as the subs stantially flat configuration of the blades 118, 120, helps
ensure muscular separation along the muscle fiber plane, thereby Emiting muscular trauma, Of
course, if the articulating arm is connected to the posterior blade armature 116, similar
movement of the anterior blade 118 ocours. A refercnce poit located on the anterior blade [ 1&

‘maoves along an axis generally parallel 1o the operational axis O, as well as generally orthogonat

o the posterior blade plane. Also, if the articylating arm s connected to the posterior | blade
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armature 116, the intradiscal shim 504 depicted may be inserted into the intradiscal space to help

yof the mtradiscal shim

}rﬁuﬁ

further limit movement of the posterior blade 120, In general, the tip 510

ot

504 is not extended beyond the blade tip 310 during wovement of the blade 118, 120 on which

wstalled.

MA
ir-nl
';3
&" b,

98231 FIG. 7 depicts a method 700 of using a retractor system in a surgical ;}maeéﬁm
Aii‘maghihe method is described in the context of lateral-approac n :,pmai surgery, it should be
noted that the systems and methods deseribed herein may be used in virtually any surgery where
limited muscular andfor nerve frauma s desired, In Sm'“;%&riﬁ:s: where limited, controlled

u

lesirable the retractor system described herein may e pamcuiar;

.‘
J"

separation of muscle fibers is d
advantageous. Further, while shown in FIG. 7 as a series of operations, method 700 can combine
operations or eliminate operations altogether, For exampie, operations reiated (o nerve

motitoring and probes may be omitted in the event the surgeon does not elect to use nerve

.f

monitering. Initially, a guide clemen is inserted (operation 702} into the area of interest (in this
case, the psoas muscie) &tiii"direct&d toward the targel tissue, organ, ot skeletal structure {in this
case a vertebrae or dise space). An clectrode probe may be located in the guide slement prior to
insertion and introduced ai the same time as the guide element. The probe may then be
energized and the feedback monitored (operation 704} to check for nerve response {e.g., in the
humbar ‘pif\ u&} . In certain Slii‘gﬁilt“% ﬁ}&gmfic cienment 18 QGM?ND@QESO as to be centered near the

anterior one-third of the intravertebral dise. The guide element may be repositioned {operation

J‘A

706) as required or desired, generally until a suitable location is found. Electrode monitoring

auparatm 704} may be repeated to contirm the location 15 safe for the surgery to continue. ina

. L

&mbe&*mem the guide slement is repositioned (operation 706) posteriorly in smal

ﬂ'f.- '

;

increments until the desired location is found and nerve monitoring indicates the focation is safe
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for surgery to continue. In a particular embodiment, the guide element 15 positioned as far

posterior as possible, so that subsequent retractor biade movement will be & movement of only

I

the anterior blade away from the posterior blade.
§§}€§2‘§'i Once the prOper post tion is i:f;(}s:;ﬁs?meed; the ,g&sid&e}ﬂmmt may be swept {« {‘m ration

708} side-to-side 8o as to create a plane in the psoas muscle and make an inftial opening into
which a retractor device will be inserted. Thereafter, a K-wire may be inserted (operation 710)
via the guide element toward the target region, and secured relative to the disc space. Priorto
insertion of the retractor dmg  the monitoring probe may be removed {operation 71 ?} from the
auide element and ,.ﬂ@:er%t,d into one of the retractor blades. This woul id allow for mon itoring of
nerve response durmg insertion of the retractor, wh zc% mayv be de sirable in certain situations.
Alternatively, a second monitoring probe may be used with the retractor. Dne to the umgque

01‘*%1&‘%&19*} of the retractor system, the retractor blades are inserted on the same side of the
suide clement, into the opening formed by the earlier sweeping movernent thereof. As described

above, this helps separate the psoas muscle along g the muscle fibers. Additionally, by mseﬁmg

J‘

both blades on the same side of the guide element, the guide element can be positioned on the

.A-

,F’G\tems:} r side of the desived surgical site, with the posterior blade also beng pos sitioned on the
posterior side of the desired surgical site.

§ﬁ§2§1&5 the retractor device is inserted (operation 71 4} mio the initial surgical opening,
the guide element 18 m%z‘tw nto the opening de fined by the retractos biade i}»jpi.s.:ali}f the
posterior retractor blade. Adter mserting the refractor blade a certain distance into the muscle,

ed to confirm location and/or proximity of
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the blades relative to nesrhy nerves {operation 716). This blade position monitoring operation

716 need not be f:*a'ﬁ"rmud however., Re*aidicss once the retractor blades reach their desired

(277 I
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depth of penetration, an articulating arm may be connected ( (operation 718) to either of the
poaterior biade armature and the anterior blade armature. As desentbed above, connection to
gither of the armatures will dictate which of the armatures moves and, accordingly, the direction

of separation of the retractor biades, (i.e., anteriorly or posteriorly). Once secured to the
surgical procedure. For example, the blades may be spread slightly and a shim may be inserted
{operation 7283, A shim may accomplish any of the purposes described above, and in one
embodiment is used to further anchor the distal end of one of the blades to help secure it place

relative to a desired surgical site, Therealter or alternatively, the blades may be spread further

N

and a frame may be inserted (operation 722) to provide rigidity to the distal ends of the retractor

,.F

‘

slades. Again, this blade separation may occur from just a single blade moving while the other

‘l‘.".l

blade remains generally in place. At any point, desired surgical procedures may be performed

e

1-0"

({}ﬁei‘d‘imﬂ 724 1), such as a partial or full dis a‘:ecm*‘nw and insertion of an implant per the

surgeon’s discretion. Of course, ::-,urgzmi procedures may be g ezf‘fi:mned::&t.;any time after

procedure, as required, For example, if a surgical procedure 1s inlfiated withou! insertion of a

frame, but durin ing the procedure, the surgical comridor begins to confract, the surgeon may then
4 E RN IOT  NU T ; o .

insert the shim and/or the frame. Additionally, the locking mechanism may be locked and

unlecked as required during the procedure.
{00261 Materials utilized in the manufacture of the retractor system may be these
typically used in surgical equipment. Stainless steel, titanium, and other robust metals thal may

he sterilized may be used. in ﬁpg}iifatm% where fluoroscopy i3 desivable or required during the

procedure {€.¢., in the spinal surgery procedures described herein), radio~lucent materials may be
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particularly desirable. In those applications, aluminum, anodized aluminum, and rigid poiymers

(‘*

N‘

ray be utilized. Carbon fiberreinforced polymers may be “particiiar uset

.f

Hghtweight, exgem cl} strong, and may be sterilized. Of course, retractor systems utilizing a

combination of materials may be used. For example, radio-lucent materials m may be nsed for the

armatures. Additionally Y, radio-lucent materials may be impregnated in discrete locations with

radio-opague materials such that position of certain parts of the system may be visible during
procedires, without impeding overall visibility.

{38271 While there have been described herein what are to be considered exemplary and
preferred embodiments of the present technology, other modifications of the techuology will

become apparent to those skilled in the art from the teachings herein. The particular methods of

manufacturs an and geometries disclosed herein are exemplary tn nature and ave not o be

t',‘)...

sonsdere hmmng It is thevefore desired to be secured in the appended claims all such

modifications as fall within the spirit and scope of the t@chn{‘si ogy. Accordingly, what is desived

SN SR- h

.

to be secured by Letters Patent is the technology as defined and differentiated in the following

claims, and all cqu nvalenss.

(88281 What is clatmed {s:
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CLAIMS

i. A surgical retractor comprising:

an clongate element defining an operational axz&

a first blade secured to the elongate clement and :s-&mpﬁ.&simg a first blade face;

a second blade defining an opening, wherein the second blade is moveably secured to the.
clongate element, wherein the second blade defines a reference point lo reated thereon, and

wherein a movement of the second blade moves the reference pomtina linear direction paraliel

relative to the elongate element.

3 The surgical retractor of claim 2, wherein the means comprises af least one of arack and

LSO |

gear mechaniam, a x lead mmamé-mt EELS ah&nmm and a Hnear rail and slide mechandsm.

The surgical retractor of claim 3, further comprising a locking element,

oo

5. The surgical retractor of claim 1, wherein the second blade comprises a second blade

front face located opposite the first bia \ade face and a second blade rear face, and wherein when

y

o

the guide element is received in the opemng, the gurde element contacts the second biade rear

face.

6.  The surgical retractor of claim 1, wherein the guide clement comprises a dissector.

7. The surgical retractor of claim 1, further comprising an armature to secure at least one of

the first blade and the second blade to the elongate element.

rafure opening sized

8. The mrg‘i{:&i retractor of claim 7, W herein the armature defines an

o removably receive a guide eliement.
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._'j‘.i’),,

f

g, The sur gical refractor of claim 1, wherein at least one of the {irst blade and the secon

blade define a channel.

16, The surgical retractor of claim 9, wherein the channel is configured o receive at least

‘\ﬁ

partially at least one of a shim, a K-wire, a light source, a probe, and a support frame.

e

1. The surgical retractor of claim 1, wherein the armature comprises & connection element

for connecting the armature 1o an articulgting amu.

o

12, A method of performing spinal surgery using a lateral approach, the method comprising:

inserting & guide element into a first location above a target surgical site;

repositioning the gutde ¢ clom ent into a second location above the target smgm}- site, the
second location being more posterior than the first location:

inserting a retractor device along the guide element, the retractor deviee having first and
second retracior blades, and wherein both of the first and second retractor blades are inserted
along only a first side of the guide element;

anchoring a iL st retactor Eﬁdﬁm to the target surgicai am:

.

separating the first and second retractor blades by moving the second retractor blade

away from the first retractor bl aaze; and
locking the st and second retractor blades to maintain an open access 1o the target

surgical site.

13, The method of clsim 12 further comprising inserting an electrode into the gude sloment

to determine at least one of & nerve location and & nerve pr oximity,

14, The method of claim 12 further com nsmg nserting an electrode into the retractor device

to determine at least one of & nerve location and a nerve proximity.

8. The method of claim 12 further comprising attaching an articulating arm to the first blade

prior o the separation operation.
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16,  The method of claimt 12 wherein the retractor device further comprises an elon gaﬁe' arm w

which the first and second retractor blades are coupled, and wherein said s ﬁ‘ﬁmaun g ofthe f

-fi

and second retractor blades comprises moving the second retractor blade mong the cis:mga,h Arm

Jf

in a direction aw ay from the first retractor blade.

17.  The method of claim 12 wherein the retractor device fther comprises:

first and second armatures movably coupled o the elongate army;
wherein the first armature is coupled to the first retractor blade and the second armature

is coupled to the second retractor blade.

.I'

18.  The method of ¢laim 17 wherein said separating of the first and second retractor blades

comprises separating the first and second armatures using a driver mstrument.

19, Themett hod of claim 12 wherein the anchering step further comprises inserting & shim

into a channel disposed in gt least one of the first and second retractor plades.

20.  The method of claint 12 further comprising inserting an implant into the target site

through the open access between the first and second retractor blades.



PCT/US2012/051480

CA 02845332 2014-02-13

WO 2013/028571

102

‘I-
108““ n...-ﬂ ‘.‘.i‘ .“‘1[.\:1. -ll

P TIIRFL

- .l..‘.\-tl!\.

-E‘“u“‘l.l.‘...-..‘.l.‘....-..\.l..\‘l.u.l‘l.-:.-.-.l:-i.l:‘“\..‘\.\..‘\.\. -. \.I..‘\.\..‘\.\..‘.\\.\\.\-.‘.\.\-.‘.\.\..‘.\.‘.‘.\.\-.‘.\.N.\.\.N.\.\.N.\.\.N.\.\.N.\.\.N\\.N.\.\.\.\.\.N.\.\.N.\.\.N.‘.\.\.\.\.‘-.\.\.N.\.‘.‘-.\.\.N.\.\.N.\.\.“ 3
iiiiiiiiiii

Ll gl gt & N
P S das 2 8 2 S A e R e T a7

.i £ A 2 * M O e \u\n“.
v am - nnnnnuhnnnnnnh\Aﬁﬁhﬁ«hﬁﬁﬁﬁhﬁﬁhﬁﬁhﬁﬁdﬁmnhhhﬁﬁhhhﬁﬁanhhhhhhﬁhﬁﬁhﬁhﬁﬁﬁhhﬁﬁnﬁﬁ\. m\ m\
- h[l.lh. %b&h\\k\\&\&\%% ........ ittt L L . .

\ knnomw
f*. .....

l‘.\. . X
- - \-.\.\{fu.}\h..\.l .- . et
. i i l T ’ v A A, e e l.‘.\.\t-\!.\u!.h..ll TP - - S i - I .-. ’
i, o klhl ................ h‘)ﬂ‘. -y A A A R PP e e o e o - O O A/ ‘Qni‘i}i



CA 02845332 2014-02-13

PCT/US2012/051480

WO 2013/028571




PCT/US2012/051480

CA 02845332 2014-02-13

WO 2013/028571

:,

N

R,
-
o

PP
-

R u st cn D
S 5 2 sl

-_-_q‘ " - “ — - -v

X = . -k ke o T T e 2 2 -
T o Tt r b e Ay By S L

IR e e, - ———— -

AT, e gy

B = = ettt

“‘_"‘“ - e 2 T

B
. '.
y : . S . .. . . ) N . -l ‘ ‘ﬂ
e e e e A o X
T A B e o e R AT .

XTEENE RN,

204

v <3
’
[
P P g g R SRR R R e ‘NS N A AT T Al e e e e e e hv.\wltl.lll.l \\- IS SN A AL E AL TS P AR B AL LA RAR N\.N\\\\NNN\.\\NN\NN\NN\\\N\\\N\N\.\\\\\\\\\.\\\\\\!\ﬂ\v.‘.
| RIS SIIIIITD - SRR . i e Rt : i g e e e L rigma bt w s AV’ TR At L A
: . . PRy M\.\t—\.\ Srrrr b Rerrrrerer . Bt gl ol o o & 5 ’ ; L .
(o d (el daaaa \\\\l\“‘-\\\\\\ lalal il ol ol ol ol VY P ol o $§§§§§$\\$§?~$§\

PP A T Rt

Sl P A ot & lqﬂ..\l.a.“““ﬁnin“\.\.\hvl . \\\ﬁ\ﬁﬁ“\.\\\\k\q\“ﬂ“\.q P
r .“‘ - P

---------------------------------------------------------------------------------------------------------

% q\ \ .
s - -

v
A
B
N,
o
[
i
3
l

N

N

\

L\:-‘:\“

-t

?m
oy

\‘3\ mamwR

uuuuuuuuuuuuuuuuu



PCT/US2012/051480

49

CA 02845332 2014-02-13

WO 2013/028571

j .‘_&i
=
ey - . .

AR A A2 22250
- -\\\\\\\\\\\\\H

arrrriyh gy e b deg e oo
. T e ; 1[(“1:!!1”‘111‘?5[1’-. \L‘h‘ﬁl- :
. f]hlfl\l” h]!‘iif]?b\ K A Y el ks ol L Ak ’ . v

oS YT T TR
O L

]y

. \11L,b§§\ﬁ\\§,3$5t‘ltit111‘qlll. . .
. 1~ : T PPty g .
4“1‘\‘\\q‘i\\\\\\thllttttqﬂ!ﬁﬂl’f A e

g
s ./
Wit‘jﬂi}iqllFT\Yv3t11111114:::”’!”“’[)\1!3‘&% %\(y\b. |

lt‘ij“‘ll~‘11‘$‘\l.

DE0%

zZot



PCT/US2012/051480

CA 02845332 2014-02-13

e . s A, s e s g, Ko
lh-ll‘illrul\rﬁ..““f\

'
i il
gggggg

T

e

WO 2013/028571

i -.‘
VH-A- o

. ’ %.. H. Mgty g W, e

e

T i o
R T -aa AN

CELL ISR S
——__

e Ay A e W

s e Py /
- PRI s s o g
-
X S -
- 0
*w-“ . e, e, ke e e b, e 'S S B e ar

. .
A B A T, L

?GS

-

.........

"
N
N
N
N
N
N
N
N
=~ AN

4
. fa
-__\ . . o "
ra
“,. 4
i <
- W . e
g E & y
. . . d - o “ '
4 | \ N
: s :
hr > “
¢ Lr- 1
A A A I A A A A A S AN A - “ o iy !u\ﬁhh.!..!"iuhulu!.huiu!nluiuiu\\t\t\\\%\\\\\\\\\\\\t\ s s d e e d P i g g e
. . - L P o e e = . = w e w e w = w e, w s e e w = N - N - = - - w N
‘3 . ' ) ' : L laa LS R P AV A hﬁu.s.r.n\\\\ g g ™ ¥
A A R I P PRSI L I W\\\\,.... At S e e . S e b 1l KA IS
ot ot o o o Ol P AR A A P e h i h 3 )
h\ \“c ” \ “. o ‘l\ \“ \ \“ \ “‘l\\\ \\llll\ Ih.ll\ \\\\\ \\ ll\ [ ] \ \ .5 l)l.l..& llllllll 5 ll.b!.n.l‘b’r'r.’l’r.h.l’r.l“b.’...l..l.’...h’ ’.p...b.l.’l..).’b.’r.h’l.l.D.b.’r.l’b’r.h.’b’r.D’l.’r;’l..’l’l.).’b)r.’l..’l;’l'l..’l;.h'h..’b’l.h’ln’h.ﬂ’l JJJJJ ” l\l.li. Ih.llllull.-\l. lllllllllllll of ll.l-
. Rt v e . e et it s
“ YY VI TPy Y VPP YV Y Y Y Yy IS Y I ? I srssresrrssetIvevIsessrrsesssssyssysyresressstsssesssssyyy, %
A . . . e .)t e sa e pO . i .uuNJHR\‘;
“H-.!!i. o arar \xa.i.&t&.n\.u.ﬂ.ﬂ.u.uqvuuHﬁdﬁﬂﬁﬁt\.ﬁu\\\iﬁ.ﬁ.‘ eI ML AU st
r P .- : . - : . . .
, ' 1
4 4 i 1 v . \\k\
4 [y 1 -
. ¢ y
w el b
o aa ..\..-.m. L A
1 1k

118

# .
.
! o

LA
e 4 T . e " Tl

o
ST
. N

404



CA 02845332 2014-02-13
WO 2013/028571 PCT/US2012/051480

6/9

w \ \ ) -“\..‘-‘\\\. e \..\. " \.\- -

L}
..;\nn..\-\'nn-\'n.\. iﬁ\\\'\ﬁ\ﬁ\ ) \
N5

512

......

510

212




PCT/US2012/051480

CA 02845332 2014-02-13

WO 2013/028571

!
iy

MR AR -

15 323335 3 s e R N S R R R R R R R R AR S B A S d o o o o e e e e e e i R R S R R S

MV UYWL TN

Ly

01

I"r';: .
el

el
-_ﬁ_‘_-‘-‘ - b ol ol e LY

d s R |
TR A AR RS
LE L LN

s ‘kt;ig!*ﬂiffifffffESSEE”“

OO

T 0 Mt i e e e e 2. T T T W
:""""‘G'""""'"""I‘iiiﬂiﬂiﬂﬂﬂla!!‘-

o " " e e o o ol e e e N "

At A LAAAAAAAAAAAAAMAAANANARANN,

\ . ..
B R EEE RS N LY ey,

e

-
_mm
- a

-
"% A2 S8 W

...#ﬁmtﬁxnnmt!titnttttﬁ§
.l-A_‘ll_“lh_I\I_\‘!hII_\.lI_\_\I_\I‘h_l"‘k:Q.
e STt s St S S St S S S e L)
R RO LR B REEEEEL LR LR R SR S n

.. - "‘!‘!.'I ‘-.‘-‘."-.'.‘.‘-‘.‘.‘- At R, At
AARARAR AN AR
-

)
> AR AL LA LA LAALEAALAREARL AL L AL AL RS E RS SRS v w
. L)

., S, o, S
caaamanhhhuhh

- ww WY aad

1
k
3
‘& Ve e —
C b -
B I

‘;ﬁs_' ﬁgéﬁe\\ma5:;h;5;?Fz;auasxsﬂgﬂgq@odoodm&x&. ..

= i

‘‘‘‘‘‘

- - —t——— bk, ade. ade. whe. vl e e
- N EEEREEREEEEEE L T

'
‘» ’ { T T T e, T T LT, T, T T LT LML LU -

Nt

Ep'n o .
: .I\”q.|(..t .....
“x

[ . . . . . S e s e e . e o o s

" M, A B
e lll‘l::e??’_ ety By By Mo SaSgler by
'..-----‘-- - L) -~ - -



CA 02845332 2014-02-13

PCT/US2012/051480

WO 2013/028571

J .
" -.‘---‘-~‘~“~=

<3
. R
ﬁ

102

“"'I‘—A
-y

“illll!f{\lttl

.,.\

¥ ﬁ Yy rrrss

. hl(l-u‘\.&-%l-’.l.i\ .\u\. o )
%kl&lnhl o .vk PR AR R L AN o i o I o R e AT A [] I’DJ A s..“‘“\o.’no .
" L. . . s R . . - .
Lol aats ' Y .\\\lﬁ\\!\\.\\\!\N\.\l..\.\\.\.\n.\.\.!\\\..\.\\..\..\\..\.\!.\..\.!.\\\\\\\\\\\\\\\\\.\\-\.\\u\.\ - .8
e IR st ool o g .1.\-.\«.\..*!\!._!.!.\.!. — ’ &
A Salletnlte .\..I;)t-.\{\.!l\.\t.l.ll.i.\\.x A vy aiainn’ \..LrLl.\..)\\Q{ Py
AL LY OO 1.1\.\&..&&1\“\ i lﬁ\.\.\s%&t.u\ P i s )
...... \..\..\C-\ui{!. O o . - .
1 % P Py A A 52&..» A A R i I g L .....\V.n....angun}\\nﬁx R&% e -

o o0 g g g g R G R T o T T Tt T

e " L
=D T S
) l.l. L (- 4a e
AI.I M“.- . M ;ﬂ...\a S 5 a\n“..‘.\a\..\..\.\. \...\..\...\...\..\...\...\.a\...\. \..\....\. LK ﬁuiinﬁniuﬁi..ﬁluiu.ulﬂj g .’ y 5 A-.g
.. F Ao - < X

A %\n{‘t\- \o-\\ g A A A 8 ; ﬁ
r.v- - -~ l ryyy \“ \ “ L .

B T R N e s d s d dansg d dnnvaanvwgapgwadnwapggdaadadagddddadn s f o X .

X he}{{t%({.-{.\%ttﬁttii&x.{tttst\%\\\\\\\\ .\“uﬁ—nh\..\u(:: -
llllllllllllllllllllllllllllllllllllllllllllllll Yy rrrrysy O A A A A

@ aﬂxnnux AR o e

\ R\.\)\ k

.l’ '
9

U8

L



CA 02845332 2014-02-13

WO 2013/028571 PCT/US2012/051480

o

P A‘l If" "#

| ‘ 704
| nergize pmb& ongd m&mtar '

W O WO W W ey ey

Reposition guide element i required
of gesired

'?gx\;\xxnnx\xmwmw@w&\ i, 00 IR T B . S P——w— ?Q 8

Sweep guide eﬂ ment .f/

' i

s—“““‘““»"“ ' g
P ate

inseri K—wire wmio guds
stement ond sea:urw g disc ﬁpace

—— A

e 716
§ A A AR AR A A A AN AR R AR A S b B e ‘,‘;..-mm‘?f_* | :
insert retroctor blode oleng opening | Energize probe and
formed by guidie a=ament {engags | mammf
blade with guide element) e
““““-—_W g
i N
; ié
Méﬁmact articuloting orm to desired @rmﬁmfe """""""" ~
.§ JE
é E S e T L &
iE Open slighlly retractor blodes and ’_
5 - ploce shim ;
5 :
| * ;
Cpen retrocior biodes and ploge g
} frame t
§ :
3 — :
. Perform sfﬂpi@n* mserimm prmaﬁure e ‘




102

e e e ke e sl o il ol ol ol ol ol MM M

2 . -y “ .l-J.Itl.}.}.}o'nl.'olv.}l'o;r.ls..‘ll’.l..l’.l.nl‘ \ ls l.‘ \ k l.rlpl-l.‘ \. k. l.w l‘ l‘ lb’rl.\. lnl..?s\ ln’.k ’m l.bnkl.ml.-’ol.r.olnl‘ l.h . : -ﬂ

O s i i A o s i O A A A O O O W W T M
ﬁ - N . . o - . . rd. e
% SO o .. U |+ SR .
- AR -t atet Lt G« P LT LN . SN
[ i . s, - 4" R T v it al ol d o o o " S R

A A T 0 2 Py 4 4's it o mm

Raas / .
Ao x %L A A A A A A T F N 2 2 2 L.

»
OEAA £
» . .-.-.l_k, 4..

L A

N / -

3

. e -
.E}
. '
(3
X
v

©



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - abstract drawing

