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10 The present disclosure is directed generally to tissue retractor assemblies and, more
particularly, to tissue retractor assemblies for single incision laparoscopic surgery.

2. Background Art

Single port laparoscopic surgery is a surgical procedure that may provide fewer risks,
less patient trauma and/or reduced surgical time. In a typical single port procedure, a port is
15  introduced through the umbilicus to gain access to internal organs and/or desired anatomical
region(s). Retraction of the gall bladder or other organs is generally required during single
port procedures. However, retraction is difficult with single port access because the port
location is often caudal to the organs and provides limited access for an additional retraction
instrument. Retraction is also an important issue in other port-based procedures, even when
20 multiple ports are employed. Thus, tissue and/or organ retraction is gencrally required in a
host of surgical procedures including, inter alia, gall bladder, appendix, colon, bariatric,
hysterectomy and other surgical procedures.
Thus, a need exists for an organ retraction system that may be delivered in a
minimally invasive manner, e.g., through a 5 mm laparoscopic port, without requiring

25  additional abdominal incision(s) and/or ports to facilitate introduction of the organ retraction
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20l n acuMBMAERY W t h enbodi nents of the present disclosure, exenplary
tissue retractor

In accordance with embodiments of the present disclosure, tissue retractor assemblies
are disclosed that are particularly advantageous for use in single port and multi-port
laparoscopic surgery procedures or similar operations. Generally, the disclosed tissue

15  retractor assemblies are laparoscopic surgical assist devices which facilitate the retraction of
various organs and/or structures intracorporeally. In exemplary embodiments, the tissue
retractor is a multi-component device configured and dimensioned to be delivered through a
5 mm laparoscopic or other minimally invasive access device, and provides an atraumatic
means to grasp and hold an organ or other anatomical structure, ¢.g., the gall bladder.

20 In accordance with embodiments of the present disclosure, exemplary tissue retractor
assemblies are disclosed which are adapted to retract an organ or other anatomical structure
through cooperative interaction between an atraumatic grasper and an anchored guide
member/suture subassembly, e.g., a suture that passes through an anchor positioned or
otherwise secured with respect to a fixed position (e.g., the abdominal wall). More

25  particularly, the disclosed tissue retractor assemblies may function by (i) placing or securing
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grasper further includes a tubular member that is axially movable so as to move the legs/jaws

of the grasper relative to each other, ¢.g., through a cinching or camming action. The tubular

member may function as or otherwise cooperate with a locking mechanism that is configured
20 and dimensioned to be advanced/pushed distally to grasp and lock the first and second

leg/jaw in engagement with a target structure, e.g., organ, tissue and/or other structure.

The anchor generally is configured and dimensioned to be deployed from the distal
end of the cannula. The anchor may be advantageously secured relative to an anatomical
location/structure within the abdominal cavity, e.g., the anchor may be attached to an

25  abdominal wall adjacent to an organ, tissue or other structure of interest. The anchor is
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20mani pheanrhss from the abdetpinahwvelbduci ng an additi onal | ength of suture to the

abdom nal cavity or wwithdrawing a |l ength of suture fromthe abdom nal
cavity. According to the present disclosure, a suture may be introduced to the abdominal

cavity, e.g., through the cannula, and passed through (i) the body of the anchor (or through an
extension associated with the body) and (ii) a cooperative aspect of the grasper. Typically,
15  the suture is pre-associated with the grasper and anchor before abdominal introduction. The
suture may be manipulated by the surgeon/user from a position external to the abdominal
cavity and, based upon passage through the anchor, a desired level of tension and/or
directional force may be delivered to the grasper. Thus, in exemplary implementations, the
position of the grasper relative to the anchor may be remotely adjusted through suture
20 manipulation, e.g., by introducing an additional length of suture to the abdominal cavity or
withdrawing a length of suture from the abdominal cavity.
The disclosed tissue retractor assembly, therefore, includes an anchor which provides
a robust attachment to a desired substrate, e.g., a peritoneal structure associated with the
abdominal wall, that is not possible with non-piercing anchors. In addition, the disclosed

25  tissue retractor assembly may be used to transfer a force to a grasper positioned within the
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over/around proximal portions of the first and second legs/jaws, thereby causing the first and

15 second legs/jaws to clinch shut over the tissue, organ or other anatomical structure, e.g.,
through a camming action effectuated by the distally locking ring.
In accordance with further embodiments of the present disclosure, one or both of the
first and second legs/jaws of the grasper may include a rubber or other coating applied to the
distal ends thereof (in whole or in part} in order to better grasp and capture tissue in an

20  atraumatic manner,
In accordance with further embodiments of the present disclosure, an exemplary
tissue retractor assembly is disclosed that is adapted to (i) fire an anchor with a retractable
sharp tip and retractable barbs into an abdominal wall or other anatomical structure, (ii)
deploy a wire form to grasp an organ or other structure to be retracted or otherwise

25  manipulated, and (iii) facilitate management of a suture that is attached or otherwise secured



In accordance with further enbodi nents of the present disclosure, an
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The disclosed tissue retractor assenbly, therefore, while utilizing known
medi cal a2eeoedanes wih Buthenrrhbodinmeststof thepeasers dopliosure, elestwirgives furthdy ant ageousl y
provi des an anchor which may be used to transfer a force that is delivered
from a pusdides smfaextopghmass or barbhalosdtio irteriwl surface of the wire form to enhance the

gripping of tissue. A grasper may be provided that is configured and dimensioned to extend
15 out of the distal end of the cannula and through the wire form, such grasper being effective to
grasp tissue and retract it into the wire form.

The disclosed tissue retractor assembly, therefore, while utilizing known medical
technologies and current laparoscopic techniques, advantageously provides an anchor which
may be used to transfer a force that is delivered from a position external to the abdominal

20 cavity. The force may be delivered through manipulation of a length of suture or fiber
relative to the anchor, thereby allowing the surgeon/user to tension or otherwise manipulate a
grasper positioned within the abdominal cavity. Indeed, according to the present disciosure, a
surgeon may manipulate a grasper relative to an anchor point established in the peritoneal

wall or other location within the abdominal cavity.
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cannul a,, the | oop of suture being configured and di nensioned to grasp an
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organ/structure. In accordance with further enbodi nents of the present
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dimensioned to grasp an organ or other anatomical structure, and to retract and tighten around
the organ/structure.
In accordance with further embodiments of the present disclosure, the loop suture
may include small cuts or barbs to increase the friction of the loop of suture relative to the
15 organ, thereby reducing the possibility of slippage therebetween. The one way locking toggle
may be defined by a molded plastic part which allows the loop of suture to be pulled through
in one direction, but stops the loop of suture from loosening. Additionally, the anchor may
be defined by a substantially symmetrical structure.
The anchor may be defined by a back span, torsion springs and an axial connection
20 between the back span and torsion springs. The anchor may further include two sharpened
legs configured and dimensioned to deploy from a distal end of the cannula. The grasper
may be adjusted and/ or manipulated relative to the anchor by a length of suture that passes
therethrough, The disclosed tissue retractor assembly, therefore, while utilizing known

medical technologies and current laparoscopic techniques, provides a spring clip anchor

25 which allows penetration of the abdominal tissue with a reduced chance for clinical injury
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an éXenmpFiEciPr pysembly indslesed which fires sequspirally ideplayed S a dancinslion The es
sequential ly deployed 5 nm Raney clips. The Raney clips may be adapted to
exit t h&aapbelips mapac adantdtaexiihe endeoftipreganns endfare eretoxs Gl pxialdy @pposed to
the traditional transverse method. The Raney clip may be atraunmatically
appl i ed Ppesahtagheypditmakipangversgmeethse dihe Raneytcdip s bp peaenticallyspplosiur e and a
second clip may be applied which functions as an anchor in the abdom nal
wal | . Alagn ongan erepjrugfurcaeeoadingy thoprasegr disghespre and a agvdnd diptreay hetapplisghh t he
second clip/anchor, thus allow ng the organ/structure to be retracted by
t ensi oniviich fliections asrap anehog in thé atsloméanal el eA methrel noaydieiagachbdmackraspet he sut ur e
passi ng through the abdomnal wall, e.g., through a port.
15 and routed through the second clip/anchor, thus allowing the organ/structure to be retracted
by tensioning the suture, e.g., from an external location based on the suture passing through
the abdominal wall, ¢.g., through a port.
Specifically, in exemplary embodiments, the tissue retractor assembly may include a
cannula which houses a first grasper and a second grasper. The first grasper is defined by a
20 first clip configured and dimensioned to be deployed axially from a distal end of the cannula,
and is further defined by a C-shaped form after deployment from the cannula. The second
grasper is defined by a second clip configured and dimensioned to be deployed axially from a
distal end of the cannula, and is further defined by a C-shaped form after deployment from

the cannula. The first grasper is advantageously adapted to be secured and adjusted relative

25 to the second grasper by a length of suture.



Specifically, in exenplary enbodi nents, the tissue retractor assenbly may
i ncl ude a cannul a which houses a first grasper and a second grasper. The
first graspenidmedsfi ned by a 20first clip configured apdrdisoensinsed to be
depl oyed axially froma distal end of the cannula, and is further defined

by a G shapeg, { Q5 ak Lath iar) %%e@% (gma% %gseﬁ?&&‘lﬁéértebtﬁgﬁréa‘ g grasper is

defined by a second clip config nsi one e depl oyed axially

froma qg‘ﬁ)tnaldiﬁﬁg p%tal,tp{l]zﬁti&m glaﬁqlﬂ%ﬂ rﬁeth%& gﬁgticq%ie ﬁ?sgclﬁzyan% ssconfpaped form

after deploynent from'the cannu Irst grasper I's advantageously

engt o PaiciReHE A0t Aon RS bR B Y g b OB RERRNIECP T Y W 1

further j. ts. of. the .present.disclosure.  t.he first cljip and second
it o ar SERRE SpPEGioightlf o 8LECHRY orll a1 P o e B e AR T o
clip.and Seg nd. clip ar iurther ﬁefined by teeth at an open tip or on an

i nsi de §8?F§3%agfn?%@H?ﬁ?”¥g€§wﬂg W8S second clip to aid in gripping tissue.
The first cli nd second slip may furth i ncl.yde rubber 5coating to aid
" at raurrat | OHF PO gEE CRtR e BuRmbl, e Ty e oot <08 GEHb § act of
assenbl herefore, provides both organ and anchgr attachnment with the
sane t y;yﬁlHﬂ cg v s af%few‘ofr?@nﬁm? %“rPtLPg{F‘&HTet?C e o el et or

assenbly th |l ows the possibility of deploynent of multiple clips if
advant aéésﬁﬂ’g’%tt “St”:i]@""ﬁflﬁd@g“&h‘]éty of ferigyarest ofipliate piy Hndveniaggoysdotheanster a
force, a length of suture or fiber to 10enable tensioning fromthe organ
gr asper PEOFFSHERNEREORIEIGH May bp ytedito ranster a fofes. plength of yuttusior fiberdpabl e
introduction through a 5 nmport. The disclosed systempermts

at t déhnmeAtble watipmnghiom die dsgmigrasper thipagiyibe anghered n@ntammq?eiww ls¥stem he

abdom nal cavity and permts the surgeon/user to nmanage/ mani pul ate the

gr asper ¢ prablegnirgduetéamgbropghna uomhpat. skl diselosddasystpapeiastst hr ough t he abdomi nal
wall, e.g., through a delivery port. Moreover, the disclosed 15tissue

r et r act aftachensaiisbyrepent of bash theigaspdr and thelaachet wphia thelabdorhinelmavieardbdoni nal

wal | on an as-desired basis.
permits the surgeon/user to manage/manipulate the grasper through interaction with a suture

that passes through the abdominal wall, e.g., through a delivery port. Morcover, the disclosed
I5  tissue retractor assembly permits removal of the clip/anchor from the abdominal wall on an
as-desired basis.
Additional features, functions and benefits of the disclosed tissue retractor assemblies
will be apparent from the detailed description which follows, particularly when read in

conjunction with the appended figures.

20 BRIEF DESCRIPTION OF FIGURES

To assist those of skill in the art in making and using the disclosed tissue retractor
assemblies, reference is made to the accompanying figures wherein:
FIGURE 1 is a perspective view of an exemplary tissue retractor cannula housing a

grasper and anchor.



Addi tional features, functions and benefits of the disclosed tissue

retractor assenblies wll be apparent fromthe detail ed description which
fol | ows, wenbvimwtssl y when read in conjunction with thepappspeedsfssgur es.
20 BRI EF DESCRI PTI ON OF FI GURES To assist those of skill in the art

|0 ki g, angIGioRAgIAREEpREAREA AR ok eliAS iBhe ARRHPIRpresGel e ence Ts

made to the acconpanyi ng ures wherein: . persgect|xe

f t t
Vo 2012/ 68e L HRAPEE S PETSAES "' " ETGURES 24 C are per apect i ve vi ave. of
an exempl ary cidsees i EASAEHAL Bl BAU S GrEhAULH, Slo ARG N0 2 Ui Ssue or

or gan. FIGU pective view 0 exe asper in an open

posi t! on. %ﬁﬁégllssa @des\lrlgsoyin&m%glﬁ gg_r'gs)égrnga enPoSnds" i.n an open

posi tion. side view y grasper inaninitia
asper in a final

I d t : . .
cl osgd posi #@f‘l’”ri% AoReey i o erptsEpl i Ben T B SbsR b ar y anchor i 1 a

I d FlGURE.8 is a perspective vie an exenpl ary anchor
Wt e di P oFISIE g Sirde ohen OSo BBl Sevdan Stk Resrd PebRT Re § o

ti an exe Iar r er and anchor in eratlon

Efa%(éclbv?sié%gg&acﬁqrﬁ);’BCt £ &y ‘%a eé%%la “PlaerIB@e ?St‘té?etor cannul a
housi ng an apchor a Wre forn1and a grasp FI GURES 11A-C are
per spective vl 1S LRFTKEHIViEMP tapgé%@l#féta?@efwhs@fﬁsfeébress. ve stages of

deploylng an anchor. 15FI GJRES 12A-E are perspective views of an exenplary
tissue remrfigysatiop ing released position.

10 FIGURE 9 is a perspective view of an exemplary grasper and anchor in operation.
FIGURE 10 is a perspective view of an exemplary tissue retractor cannula housing an
anchor, a wire form and a grasper.
FIGURES 11A-C are perspective views of an exemplary tissue retractor at
progressive stages of deploying an anchor.
15 FIGURES 12A-E are perspective views of an exemplary tissue retractor at
progressive stages of deploying a wire form.
FIGURE 13 is a perspective view of an exemplary anchor and wire form in operation.
FIGURE 14 is a perspective view of an exemplary tissue retractor cannula housing an
anchor and a grasper.
20 FIGURE 135 is a partial section view of an exemplary tissue retractor cannula housing
an anchor and a grasper.
FIGURES 16A-D are perspective views of an exemplary tissue retractor at
progressive stages of grasping an organ or tissue.
FIGURES 17A-D are perspective views of an exemplary tissue retractor at

25  progressive stages of deploying an anchor.

10



progressive stages of deploying a wire form FIGURE 13 is a perspective
vi ew of an exenplary anchor and wire formin operation. FIGURE 14 is a

per spectiwe iy BB an exenplary tissue retractor cannulpaThBesiingsan anchor
and a grasper. 20FIGURE 15 is a partial section view of an exenplary tissue

retractor Ca@f@ﬂ]ﬁ‘ﬁh 'r'ssef gsp@xgiv Q&Wf.aﬁ‘@gen?pl dR6! and grasper 1EB%§ 16A-D are
an exenpl ary e & B

perspective views o tissue retractor rogressive stages of

grasping an ef@aRg Qb idd p%?tﬁ?sac%ion vigy ofan e@hﬂé@g@ﬁr&&&%@n@%@o@%@i Rt

of an exenplary tisSue retractor a rog ages o i ng an

anchor. P 2011/ 042353 FIGURE 18 is a perspective view
of an exae%giér%égt/f%g%%%gﬁag’%sper in operation. FIGURE 19 is a partial

section view nul a_hqusing a first

| ary tissue retractor.ca
or asper and SRQURES SHE TR ichenebiR el s U B R R ABGO Y 2 1 U2 i e
of an exenplary tiss retractor at 5praogressive stages of deploying the
fi rs{% grpéi‘r%%% 1vgﬁtage§é>g§ef%oy atgi)ﬁ?gt grasPePan%%P@ﬂgzﬁraﬁaer'i s a perspective view of
an exenplary fi rasper and second grasper. in operation.. DESCRI PTI ON OF
EXEMPLARY EN@@@%&%Q%‘) PR X B CRL IR SRR S BANIRERH cEdEsPE b s ent
di scl osuorpglzaﬁgril ssue retractor assenblies

DESCRIPTION OF EXEMPLARY EMBODIMENT{(S)

In accordance with embodiments of the present disclosure, tissue retractor assemblies

10 are disclosed that generally involve tissue retractors for use in minimally invasive procedures,
€.g., in procedures where abdominal access is gained through a single port or multiple ports.
Specifically, the tissue retractor assemblies are laparoscopic surgical assist devices which
facilitate the retraction of various organs or tissues intracorporeally. The tissue retractor
assemblies generally take the form of multi-component devices configured and dimensioned

15  tobe delivered through an abdominal wall, e.g., through a 5 mm laparoscopic port, and to
provide an atraumatic means to grasp and hold an organ or other anatomical tissue/structure,
e.g., the gall bladder. The dimensional characteristics of the disclosed tissue retractor
assemblies/systems are generally adapted for use through a 5 mm cannula commonly
encountered in the use and operation of laparoscopic surgical tools.

20 With reference to FIG. 1, an exemplary embodiment of a tissue retractor assembly is
depicted in accordance with the present disclosure in the form of a tissue retractor assembly
100. The tissue retractor assembly 100 includes a cannula 101 which houses a grasper 102
and an anchor 103. The grasper 102 is configured and dimensioned to be extended axially
from a distal end of the cannula 101 and includes a first leg 102a and a second leg 102b for

25  gripping tissue. The first leg 102a and second leg 102b may be fabricated from flat sheet

11



10are di sclosed that generally involve tissue retractors for use in
mnimally invasive procedures, e.g., in procedures where abdom nal access

i s gai nedwbhougbisa single port or nultiple ports. Speciptirambéjo4d3se ti ssue
retractor assenblies are |aparoscopic surgical assist devices which

Facilit %&altoppagtﬁt @aﬁﬁér%s%d VALhPHIE 1@z*a%a§oﬁm£y SRRl igRtcbacPRRps eal ly.

The tissue retractor assenblies genérally take the f orn1of mul t1 - conponent
PR A P b e e R R A S
oo, t RaHRERPOERERC e By Ao AR ENRLOM AR 1A, SRpF {Sfﬁer di sel osed

5 o calthl gil‘f‘%dﬁaﬁ'ad%ﬁﬁg?ﬁ%d?ﬁﬁ? BT o PR o AR RS oscomi ¢
ti'coie. e PaLR o2 b e B PR Ras FederBRutnce wi b ¢ QC’SL 2‘22& e

di scl osure i e form of S retractor..a sue
retractor as 38?7?3?393 TH@“?W&T"’U&’@ Pdi’efﬁgl??ﬁm dgyhe W’?ggbloﬁdﬁgg’ S ‘éon 'lg'é§ er 102
and an an 103., . The 2 is confi ure nd di mensi.oned to be

ext ended‘nggin%ﬂni“?nqd Fﬁ g Eﬁf’mé%ﬂcaﬂ?m? ﬁ@ a@g abdoming] ¥y aﬁdes a first

| eg 102a and a second 0 thsu he fir Ieg 102a
and secSHFIPEY 21 @EB- n@}‘: ag‘él}‘frig? ?Scl{é"tt %?f#’@ﬁ:byg& ll@ﬁéaj{bo XAd attache

2012/ 006153PCT/ US2011/ 042353 netal or plastic. Further first _and second

| eg 102t kA trpsharpepgd thigdegse Hivp pyd H&bc@a%eetav% et Lie Flengpraxisdds ﬁ%tge have
surface features or a shape that is/are advantageous to grasping w thout
daneldi ngyiirfsicakbedn 103rrehegt leash o starpepeg thindeesd 8oAnndJ 86D e PeéRMAg e ng 104
which is configured and dlnen5|oned to be pushed distally by a pusher
cannul a alrgomgpdghapsshag wéicn e rndhon E03fip d%nlomeé by the zannatagl 04 @ﬁdeqswc’loz b
around an organ or tissue. The tissue retractor assenbly 100 further

i ncl udeshahencd imtpgs 1063 angh il @b rewrendo ife pyefprepdahape de meisasedrmud ovblforseé depl oyed
fromthe cannula 101 and attached to an abdom nal wall anterior to an
organ. Ttheanchvod03L0%s showh i FlGed, ldesf i0he andolp6b may Irgshelr ancextterioosiyfagd® at t ached
to at | east two sharpened thin |l egs, 106a and 106b, respectively, that lie
al ong arvaemils13D1 Saorduld h midy alybrtagdoustadefipo d fDbghe” Tuv tlat tHeaelstivetywo
sharpened thin | egs 106a and 106b are prefornmed into a prefornmed shape that
when st hdlagtackdaided 3 anmulad EYl ebfg etil cligtetattevitheand uhpod 0gs 106w 1@6b Unéhst t wo

shar pened thin |l egs 106a and 106b return to the preforned shape to increase
a pul | alsplofmemeheddoft he anchor 103. As shown in FIG 1, |egs 106a and 106b
may rest on an exterior surface of cannula 130. Cannula 130 may

advant ageous witltheferdnee & FIGS shrapethe sisub rdthator dsba@nblel @ is depiyted at

progressive steps of grasping an organ or tissue 107 after the tissue retractor assembly 100
has been introduced into an access port (not shown). With specific reference to FIG. 2A, the
20  tissue retractor assembly 100 is depicted with the grasper 102, which had been loaded into the
cannula 101 for purposes of introduction into the port, and the first leg 102a and second leg
102b have been extended out of a distal end of the cannula 101. Once inside the port, and at
the organ 107 to be grasped, the grasper 102 is pushed out of the distal end of the cannula
101, e.g., by a hook member 135 attached to the proximal end of the grasper 102. Generally,

25  the clinician has a multipurpose 5 mm grasper in the surgical field during the procedure for

12



15fl attened sides of cannula 130 effective interact with and support |egs
106a, 106b until deploynent thereof. Wth reference to FIGS. 2A-B, the
ti ssue rewvpactxwesmssenbly 100 is depicted at progressivecsisps 10i23gs aspi ng
an organ or tissue 107 after the tissue retractor assembly 100 has been

i ntroduGgbiabinh hedBs@GEBS Srddfid qieliftin. SRARLted WD, §R9cﬁé fifs@le%@f)f‘araﬁﬂce to FIG
2A, the 20tissue retractor assenbly 100 is depicted e grasper 102,

whi ch hagl eany 1!:@?1%%&}1@%9&%&%@%%&1 &%dé@ﬁor&%e%s%ﬁ%n@&fthé‘éamﬁ&m ion
into the port, and the f | eg 102a and second | eg 102b have been

ext ende t 101. Once inside the port, and
at the glr(}gg}rlld %Ji@ed% e grrl(g{si%egéantlﬁgmg% E&l' 102 i s pushed out of the distal

end of the cap Meﬁre}’lg to cheigm t*?cly%}'%pg ﬁh F@.ﬁ?o&g’&e E&fﬁ&@& le{r&ntdhe pr oxi mal

end of the grasper nera Cl an I purpose 5 nm

i h

%?3 Ooéh'g%%%r}@gégﬁg‘%%ofgﬁ%%ﬁgoﬁggngmétﬁe tu?fs%%ggg g)f: ﬁ&hgra\é\é%raigzl n guefstl ﬁn
As d t ed Fl G t d t 102 t
o asnor Sk lof sttt hrﬂ?e gt s ?SQRHS%@?&IS %E"ﬁf‘ﬁﬁ? o101 hnd

dt t.h th to FIG
e (bR BBt RsaRRIRR) Mrh 0R0n so
to b d | ogk 104 il d to |l ock 102
by ound CRa B4 lhfened il ade l%éaa fratchgdie wg%%on %E%agﬁ@ﬁsﬂéﬁsﬁfém y
by th h ula 1 th t nb 135 holds th
g?/asp:rpligzei can ?ngﬁwﬁﬁ%ogfﬁgggggﬁrﬁ@ .1%8 Ji@’g%@ﬁ“g‘lrl?c]r{)ééstﬁe fslrs'ta | eg
102a and second | eg. 102b around_ the organ 107. Wth reference to FIG 2C,
onceld he' e‘ﬁﬁ‘&é‘ﬁé@ h%lz(or %th?ré}’é%@é%ﬁmﬁuff?éed% g‘rfﬁ]ﬁf‘%ﬁ t@’l’oi‘ gember 135. As depicted

in FIG. 2C, the tissue retractor assembly 100 further includes a suture 108 which secures and
allows adjustment of the grasper 102 relative to the anchor 103. Specifically, the suture 108
is looped relative to the apex of the first and second legs 102a and 102b of grasper 102, and
the cannula 101 trails the suture from the distal end thereof.

15 Turning now to FIGS. 3-6, an alternate grasper 110 is depicted for providing a
stronger force for gripping an organ or tissue. With reference to FIG. 3, the grasper 110 is
depicted in an “open” position and includes a first leg 112a and second leg 112b and a
locking sleeve 111. The first and second leg 112a and 112b may be made of stainless wire
and may be formed into shape. Additionally, at least one of the first and second legs 112a

20 and 112b may have surface features, e.g., serrations, on a distal end of the first leg 113a
and/or a distal end of the second leg 113b. The first leg 112a additionally may include a
tissue capture arca 114 between the distal end of the first leg 113a and the distal end of the
locking sleeve 111. Specifically, the tissue capture area 114 includes angled bends up and
down relative to the surface of the first leg 112a, wherein the angled bends may be

25  approximately 45° and thus provide a space for capturing tissue when the first leg 112a and
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10 retracted and lifted (or otherw se mani pul ated) to rel ease the hook
menber 135. As depicted in FIG 2C, the tissue retractor assenbly 100
further iwolotamssssut ure 108 which secures and al |l ows adjrusternt23es t he
grasper 102 relative to the anchor 103. Specifically, the suture 108 is

| ooped rs%%%&'l%ﬁéﬁl?%& Qﬁncﬂ?c? IR E: »(fi!t r%?er @Qtosf%oé‘q él%&én%sqgegl z?lgxls 102b of

gr asper e cannu 10 tra| e suture rom t end

thereofcwéégggﬁiﬁ éﬁd%“§§<F§‘ﬁ% an alternate grasper 110 is depicted
ronger

for providing a s orce ftor grlpplng an organ or tissue. Wth

ref er ence t0“Fsht%e{eﬁmﬁgcz@;ﬁggsadm 48 AERLERE i BB RS 1 01 and

includes a fir a secon I'ng sl eeve 111. The
first and second | of st i nl es and may be
formed | AES SRuy %%Da?jf%qa %ﬁarorémg&c?ﬁ%éagFWSO?@W&FSWP Rl e Cond | sgs
112a _20and have_ su serr.ations, sta

end df tﬁ%ﬁm?" Fado By B St %fma Sﬁ?l&%tawanaﬁcf By ERRA A BA %raerﬂsb The
first 2a_addi ti,onall g ﬁ hlssu capture ${ 14 bet ween

t he di stp ‘PV‘ GRS BHP £} F‘@t‘“&aéﬁr E%B%W e Hist 1gg 412 and sepond e Beki ng

sl eeve 111. ?pe0|f|cally, the tissue capture area 114 |ncludes angl ed bends
up and dobsher éubt i ve to the surface of the first | eg 112a, wherein the

angl ed bends_may be 25approxi mately 450 and thus provide a space for

capturing ti Nthgelpraee ©AEGr 3, Fl?tgrfllsﬁﬁf 1@ gs(epistpd ingy ‘closed” position. As the

2012/ 006153PCT/ US2011/ 042353 second | eg 112b are clinched shut. Further
with refleskingsiceyol It igpushed disfally bcamusher siawlnec-g.1 usher cgemilact2Sdindbrd nmay be
formed froma long tube. Wth reference to FIG 4, an additional side view

of tife dlireetiongf éwglrsaﬂé pet of thepfinsirang ecopgh kel 1 o d13bi B first legeldRe ansipeqoned
providing a clearer view of the tissue capture area 114. The 5 second |eg
112b nayethd 2bictinvdirshito Thes therplipchingr of ifigpt andeepenarlegsr 1 3ay L Yoinediigved brur ve in
order to provide a stronger grip on the organ or tissue when the first |eg
112a andclgidzonl megondi2lye pusker chnnubired theHegs of INeighespef eg.ethepusher FIG 5, the
grasper 110 is depicted in a "closed" position. As the |ocking sleeve 111
i s pushednmiiashanes distally svhijeithe@raspahezs b, mantgined ipudhxed axdamposition. 125, in t he
Alternatively, the grasper legs could be moved proximally relative to a fixed cannula, but
15 such relative motion would cause proximal movement of the grasper legs relative to the
tissue/organ of interest which is likely undesirable in clinical use.
With reference to FIG. 6, the grasper 110 is depicted in a “closed” position where the
locking sleeve 111 has been pushed distally by a pusher cannula, e.g., pusher cannula 125, to
an appropriate point of closure, i.e., to achieve a desired grasping force. It should be
20 understood by those with ordinary skill in the art that as the locking sleeve 111 is advanced
distally relative to first and second legs 113a and 113b, the first leg 112a and second leg 112b
would be pushed together with an increasing force, thereby providing the clinician a range of

forces which may be applied by the grasper 110 in order to sufficiently grip the organ or

tissue.
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10direction of the distal end of the first and second |l eg 113a, 113b, the
first leg 112a and second |leg 112b clinch shut. Thus, the clinching of
first andweeomnieissgs 112a, 112b is achi eved by rel ati vecaxisadiimwisson of
t he pusher cannula and the | egs of the grasper, e.g., the pusher cannul a

sher_cannu er, e.g., the pusher can
position. Al LerAIGabyTo P AR EP S B inGR L FAPRRR |0 R IR ©

oXI1 nma
e YA ekl AN D OSSR PG TR
el gl s, b Sy bGP A i R OB e e L & S

to FIG.E?, the grasper ctose fe the
pusher g o s anp i S AR fRso by fer B SElors SR rort i e
A A Y R
second Ieibed"?oi’f?B a??\iﬁipgc’% e ﬁ’E’gﬂréﬁgﬁ?ﬁéégﬂe?h%t staro shacpensd hinglegol08a, t her eby
G asper 400876 HaEne 0 dlIPY MR praF e b nd P BINTE! PARESLECa Yo

2012/ 006153PCT/ US2011/042353 Turning now to FIG 7, an exenplaréSenbodinent
of the affSh shergened thip Jres {63 andhQobrallews he ableqsh Bytharpsrsd iinyees 0064 s used to
depl oy the anchor 103 to an abdom nal wall. The anchor 103 may be

f abri cat®®d 1P¢timrefungie thsir pesdoraid sappihesrsy thinereass|thaspulisugfosgsi afthecoul d be
formed froma single wire formor cut froma tube. The fundamenta
st r U@t urdacher Apdenigiedin F1G.110 $hejagchpr d03 isindtialtydpadedayer 26D at smeifieadlyt o at | east
two sharpened thin | egs 106a and 106b that lie along an axis 115 of the
cyl i ndr istafted sermplalls thatrhadpsto cpustrain thams leastawp ehmaeeneibin lbgsg964 a8l 08hd 106b
are sharpened to allow themto penetrate tissue. The preformed nature of
the at |aadsalowsibe arisherdn éaibe deploybdigsa 06k tardvaOsbbapisbwechdnamat | east two
sharpened thin | egs 106a and 106b to return to their prefornmed shape in
order t dVithofeease td HE. puht anbor 03 icdepfedtine “released” position, wherein the at

least two sharpened thin legs 106a and 106b were preformed to fold in towards the axis 115

15 and center of the cylindrical body 106.
With reference to FIG. 8, an alternate exemplary embodiment of the anchor 203 is

depicted. Unlike the anchor 103 in FIG. 7, the anchor 203 in FIG. 8 includes the at least two

sharpened thin legs 206a, 206b, 206¢ and 206d which were preformed to fold away from the

axis 208 and the center of the cylindrical body 205. As in FIG. 7, the anchor 203 of FIG. 8

20 also has cylindrical body 205 as the fundamental structure of the anchor 203, and the

cylindrical body 205 is attached to the at least two sharpened thin legs 206a, 206b, 206¢ and

206d. The anchor 203 may also include grooves 207 in the cylindrical body 205 for purposes

of guiding the suture 108.

With reference to FIG. 9, the exemplary anchor 103 or 203 is attached by positioning

23 the distal tip of the D-shaped cannula 130 on the abdominal wall 109, the clinician’s hand
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10anchor. As depicted in FIG 1, the anchor 103 is initially | oaded over a
"D'" or specifically shaped cannula 101 that helps to constrain the at | east
two shar pgoedizds1s3l egs 106a and 106b and al |l ows the anehwrusi®@3ousbe

depl oyed by a sinple tube over a tube push nechani sm Wth reference to

FIG 7, & %%Ql‘fjﬁk% oxﬂéﬂéoﬁ@ldgmgm@nﬁﬂaz Rall ﬁ@ %%@ﬁhul the\a@ Hei ! n the at

| east tvvo sharpened thin legs 106a and 106b were pr

t owar ds 1jHhe; syl a%mi-%ﬁlsgaﬁ 8 BEM-8 ézlfca&n‘?aar X eﬁ% Gk 1@’:0 %ﬁo%ﬁgnetrate W th

reference to an alter nate exe |rren anc or 203 is

d
"ol tedh s#’é‘“”‘ﬁ R aﬂ[*&%?&di%?%é’%iz !%@dfﬁmtﬂ%&m‘a d%hfiﬁetﬁe tha 2060
whi Ch WRL& Mo%&ﬁb%gthl efgé) ﬁ?@y ?gbéa EO@XﬁO%Q @gﬁ})%e?rggrglgfé? r Oh €
gz: : gg;:t;%l hQOrX 951 | tzf dﬁ] uctur f{ aﬂlzhor 288 g?\d
the Gyl indticaT %8dyefﬁlgl “gagf)?%gtﬁeoé ? aq t“sa‘mel %?“ tONLPH RS ¢ hi n
| egs 206a 06b nd %Q 6d. .The anchor 203 may al so i nclude grooves 207
in the & ﬁﬂ??r,8§|°ttﬁ%ﬁ§}“(§?5‘5h‘?nbinj'ﬂﬁ“r poses of gw clilogg thgoguture 108h .

f Fl G i.s attache
\é\gtsihtirgn?%?%@%h&”‘@?%?%ﬁ‘%H‘ﬁ%fﬁffen)‘(ﬂ éﬁgﬂi ﬁ'?ﬂil 3 ppeton-he abdoni ngl

wal | e cljnician's hand 2012/ 006153PCT/ US2011/ 042353 usual |y

pal pat egsps% Y 1 %@m&él%haﬁ ﬁ’é“cél%@ﬁ?’fgé‘? 1Q%and hepleeen fackedoiy patitien 101 pushes
the anchor, 103 or 203 axially distal off of the D shaped cannula 130 as the
anchor I‘EPs‘OéﬁngB? haisradl P‘étéé‘}/ itignally.ithesanghord g3 hasdbeemesleasrdiom thegengrlaz03 i s
rel eased fromthe D-shaped cannula 130, the at |east two sharpened thin

| egs010d4! arithe psfrred stdest twochEpenzd Bun leat1 e @ad Edb\ev wtugred dmigir 5 rom t he

center of the cylindrical body 105 or 205 and thus provide a sufficient
pul | outPrefejmed shape ieprderde prswisle @ sufficisat ralliont Gragn lished bqnpmq/that the  FIG 9
further depicts the exenplary grasper 102 and anchor 103 in operation.
Speci f i @AsPy,102 hemqyiablysequrerioo theagchor i ichetdie sutere dPgaFheramndmtdllias been
| ocked in position by the | ocking nmechani sm 104. Additionally, the anchor
103 has r¢jeseted fioinche patt fraibing thiysuterad Afivhich keeps all the components tethered and
allows the clinician to retract the organ 107 by increasing the tension on the suture 108. As
15 shown therein, grasper 102 is fixed with respect to tissue/organ 107 with suture 108 looped
through a U-shaped extension region 102c¢ thereof. In the exemplary implementation of
FIG. 9, suture 108 defines a loop region 108a that interacts with U-shaped extension region
102¢ of grasper 102, such loop region extending to suture junction 108b. A single suture
strand 108 extends from suture junction 108b and extends through anchor 103 which is fixed
20 relative to a second tissue location 107a, e.g., a peritoneal wall of the patient. The legs of
anchor 103 are positioned within second tissue location 107a, e.g., in a crossing orientation.
The free end of suture 108 generally extends through the abdominal wall, e.g., through an
access port (not pictured), and permits manipulation of tissue/organ 107 relative to anchor

103. The deployment tool has been withdrawn from the surgical field. The suture 108 can be

25  secured outside the port with a clamp or other appropriate means. At the end of the surgery,
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10101 and the preforned at | east two sharpened thin | egs 106a and 106b have
returned to their preforned shape in order to provide a sufficient pull out
force. |twehowmsize noted that the grasper 102 i s novablpgTaseun s t he
anchor 103 by the suture 108. The cannula 101 is retracted fromthe port

trailingud Q&ﬁé#idﬁﬁu%@%ﬁ(&b&%ﬁ%ﬁ% 1b7tlh%ecc‘3593&%%g Blalih RS r)la”d al | ows

the clinician to retract the organ I NCr easl e tenS|0 on the

suture HQ8..ndsr 1ESRRWE rénnﬁf:@byn%n p@%h ;'ﬁr Ougﬁﬁﬂe%‘@fé oTwH £n%

tissue/organ 107 wth suture 1 ope ape en |on region

102c t h%’icﬁlgfthe a&&% dr Iﬁ% aﬁmbﬂoxelhg%ll ?ﬁﬂ&@tsa'ﬁapeﬁgl IGBO?H aﬁg%f't'ilg 108 defines

a | oop region 8a that 1 nteracts T ensi on regi on 102c of

, t t 108b. A I
Qurure Senkre g AR B0 LALREh I b o il GRS StpedRlrey cugh -
h f d 20 | at t dti | t 107

oo o RRR 0 G The pati ent. The legs of anchor 108 are

tioned wthi t | ocat i on 107a
or entat 1 on. eRupREdS By 1B efeRE 108 RyBrer arFy el RaBivH Bugn  he
bd | h t_(nat d t
%."&F%ﬁ%@ﬂﬂgﬁ wfis Qg QRAowEY PakruBRoisnininsht 040 hibederkoymont
tool has b t hd th field. The suture 108 b
25eccur SHGIT SRHENYAG! PP s 3{? g' C%@o%%wgan%ﬁﬁ@éa%&?éorwcin A the

end of the surger WO 2012/006153PCT/U82011/042353 t he grasper 102 w |
be r em)\?g a\%ﬁaﬁ% %‘E Bregaehor 692 | ’€|°?P tenecd @ad dimgpsignegde be daplpgediomditoval ). The
anch 103 can be renpved by(P pping it with a 5 nm grasper (not shown)
and } uI PR a0 38 ptashehép an aldopigal WAl peeriordman ergpre Mdwanghor 302dnsludes

abdom nal wall. Both parts of the tissue retractor assenbly 100 can be

r em)ved ap QRIS Lihe 3 HeandiseertrahaliaftiZARithe eontrelrshaft 209 fyher inehgiingtat lesicwd on of t he
po Now turning to FIG 10, an alternate tissue retractor assenbly
300 i s dagpe 39%dni A0%k delictechind G IR, whish preaoafigureti to bk denloyed fiom thte exenpl ar y
enbodi rent of FIG 10, the tissue retractor assenbly 300 includes a cannul a
301 whi @Htehhe 3kt whengheteotral3natt 309 indvriallyf o lnd. 30 iGemdily tigr msipe30304. The
anchor 302 is configured and di mensi oned to be deployed fromthe 10 cannul a
301 and insludge i eetratiabla shaghiifoionetichwatrictsintoghd auterttabesl 4 ovhgathe cdifval anchor 302

i ncludes an outer tube 314 and a central shaft 309, the central shaft 309

f ur tlher shait309ds pyled bxibkbamwtdephop the at least two barbs 308a and 308b. The wire form 303

may be fabricated as a coiled spring configured and dimensioned to deploy out of a distal end
of the cannula 301 and expand radially. Further, the wire form 303 is secured and adjusted
relative to the anchor 302 by a length of suture 311. Lastly, the grasper 304 is configured and
dimensioned to extend out of the distal end of the cannula 301 and through the wire form
20 303, grasp tissue 313 (depicted in FIG. 13), and retract into the distal end of the cannula 301

to pull tissue 313 into the wire form 303. The grasper 304 may be a pediatric-type grasper
with specialized jaws 305.

Still with reference to FIG. 10, the tissue retractor assembly 300 is based upon a § mm
cannula 301 commonly used in the design of laparoscopic surgical tools. The cannula 301

25  contains both the anchor 302 and the wire form 303 used to grasp the organ or tissue 313.
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barbs 308a and 308b, depicted in FIG 11B, which are configured to be
depl oyed fromthe outer tube 314 when the central shaft 309 is axially
pul | ed. AsQizbizmadsty, the anchor 302 includes a retract birassiangsss p 306
which retracts into the outer tube 314 when the central 15shaft 309 is
pul I ed appabhyordefs d€ kRS 0Rbrel a?x%z?éedtcwﬁ(lﬁﬁ‘rrxﬁﬁn «?@rﬁh@r 2%&3@9 cenldi® W re

form 303 may be fabricated as a coiled spring configure di nensi oned to

depl oy Quth é)ffuilgﬁﬂl'cﬁ&ﬁlsﬁ:ﬂ{j gﬁ. ap@mwt@té%gmﬁ)p@of@% el agén'nx Further,

the wire form303 iIs secure djusted relative to'the a 2bya

| ength oy UhewAl fom 51 ymnﬁnéggequlgtgaggﬁnu%aq[%ﬂggbﬁgamog%ﬁ%gugh i mensi oned

to extend out’ o dista do € cannu e wre
form 20%9%1 ?1 tissue 313 (depicted in FIG 13), and retract into the
di st al ecannula 301 to pull tissue 313 into the wire form 303.

) e ﬁrriﬁe?ﬂéﬁééfeﬁ RO fi e%?‘zfou?%{tfvg“éﬁjﬁﬁﬁﬁi' s 9eb TS baced
| ]

abr o calt PRspehor FEMR AL 45T @J&%éﬁ T a5Biet S tR B Bec e i r e

f28r1r2n/ 88%&%’3 /E‘)Jgg %ﬁ%t 35 %r% Br 3%?6%33@?"?tﬁ%raféaﬂﬁmaabséipl‘é}fee arranged

coaxi al | th the an r. 30 n the center with a y functional 3 mm
gr asper ‘%@\ﬁwhﬁg&a%ﬁa § g%ﬁ{%‘i‘ho‘?;&; pr@@ﬁ‘é’r%ﬂ@d“ﬁ%ﬁ*@%&ﬁﬁﬁlpé %al | 315,
the w r (/\23 IS conpress into an annular ring 316 surrounded by the
out er “;Q {2 maybe fa @“‘Pﬁ@dgﬁ%ﬁ’w I9plasic. constructed in two pieces, the

out er tube 314 which forns the body of the anchor 302 and internal to the
out &P tube 3Path rﬁﬁ@ﬂ&%ﬁﬂ@ﬁ ]slﬁa@tth%@@“%ﬁﬂéﬁoﬁ%Q?Fﬁ’be@otlhéﬁpﬁﬁdr%ct abl e sharp

tip 306 and at |east two barbs 308a and 308b integrated that can be
depl oyedrogtessive steps of securing the anchor 302 to the abdominal wall 312 after the tissue

retractor assembly 300 has been introduced into an access port (not shown). Initially, the
distal tip of the cannula 301 is positioned on the abdominal wall 312. The clinician’s hand
usually palpates on the outside of the abdominal wall 312. A specially designed 3 mm

15 grasper 304, commonly used in pediatric laparoscopic procedures, is utilized to push the
anchor 302 axially distal to penetrate the tissue 312, The 3 mm grasper 304 then retracts in
order to retract the sharp tip 306 and deploy the at least two barbs 308a and 308b, as depicted
in FIGS. 11A and 11B. Specifically, the at least two barbs 308a and 308b deploy through
openings 3Q7a and 307b in the outer tube 314 of the anchor 302. The at least two barbs 308a

20 and 308b dramatically increase the holding force of the anchor 302 in the abdominal wall
312. Asdepicted in FIG. 11C, the anchor 302 further has a suture 311 attached to the
proximal end and the cannula 301 trails the suture 311 from the distal tip. The suture 311
may be attached with respect to the proximal end of the central shaft 309 of the anchor 302

by aring 310 or similarly shaped component.
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by pulling the central shaft 309 of the anchor 302 proximal to the
retractable sharp tip 306. The anchor 302 nay be fabricated fromnetal or
pl astic. WOWidnoseBerence to FIGS. 11A-C, the tissue retrcaatsestiassssbly 300
is depicted at progressive steps of securing the anchor 302 to the

abdomi nal  walwithibRrdibd RIFIGRE 2l BSHELIHES feRtbdiRasREDEHObYs #PRtAas been
introduced into an access port (not shown). Initially, the distal tip of

the Can% 3 Sﬁaﬁs &%ﬁs{sih?ﬁ'@&g@ps’ hePRE AL ﬁeltra(\ﬁ@i! Asse’ﬁ;b:l?y 30bNRs Gdenhi Ci an’ s

hand usually pal pates on the outside of the abdom nal wall 312. A specially

desi gnedy e, fiPRdLR@ RASRE! and Ab anCIRTABNhA UG t'galeraﬁ&ﬂnﬁhgli“%n!sq@.ar oscopi ¢

procedures, Is utilized to push the anchor 302 axially distal to penetrate
the tis . Jhe: 4 i Lot tract the
Sharp ¢ 1bgl? s T T ALEDARG: 105 W RaGR LBtk Buh N MR PrlBt (o7 L 0
in FIGS. ; i L f,. t r . .and 308b
depl gy tdﬁg%égjl% ggoﬁé%u?%gﬁggcdbé gﬁ%hé%"?%& S rtll%ttﬁg&g)ﬁhg U B‘Z qg%il%g? l?r{r%e anchor
302. Th eatwsl cianastfttvu) barbs 30§a % nd. 308bh drarra%i aldl i(rilcr.ia se the

hol di ng HOFABTEOT e Stealts 1A wis St SO3 S inicerice s eCifiafly destoneliSailed: 'ad i n
FIG 11 C. th nchgr %0% furtrtler hfas ag}uture 3 1latttﬁlch§d to. t he proxi mal
end and PHEE WESAIPA ot foyrey 6P B rurtaGe Qe amest o7 PBIR Pl TS Wit o The
suture 311 ma e attfached wi.th res t tq the, proxi mal .end t he central
Shar 308 TR peeat kORI sab desieldy R, 1B M ormb meonent
WO 2012/.006153PCT/ US2011/ 042353 Wth reference tpo F.GS. 12A-E, the tissue
retract ogggéf’s@é]i‘fagr‘ﬁ'/‘t %%ge ‘aiéta]oeélg iogihéaa%{a&rog@?cg%w@ r%‘{"éﬁéo B’Ta%&raa}'é‘rﬁlsrng an
organ 313 after the tjssue retractor assenmhly 300 _has been i ntroduced into
t hg @or tdl%waertprféﬁ%we%Pafg@go%gdaaéf‘e*earﬁé'awg? thyﬁ@rgéaéb?m g3 Mgrasgero.
Generally, .a clinician has a nultipurpose use 5 mm grasper (not shown) in
the sur giV¢a then etepded e theglists endpldheenrpda 3Ghie repchihirgielidsevirg@iages t he

tissue of the organ in question duri n}glj )
303, grasp the organ 313 and retract back into the distal end of the cannula 301 to pull tissue

of the organ 313 into the wire form 303, which will grip the organ 313 by virtue of the forces
generated between the surfaces of the wire form 303 and organ 313. With reference to FIG.
15  12E, once the wire form 313 has been secured around the organ 313, the wire form 303 is
secured and adjusted relative to the anchor 302 by a length of suture 311. Specifically, the
length of suture 311 is attached to the wire form 303, extends to the ring 310 of the anchor
302, as depicted in FIG. 11C, and is attached to the cannula 301.
With reference to FIG. 13, the exemplary wire form 303 and anchor 302 are depicted
20 in operation. Once the wire form 303 and anchor 302 are attached to the organ 313 and
abdominal wall 312, respectively, the cannula 301 is retracted from the access port trailing
the length of suture 311, which keeps all the components tethered and allows the clinician to
retract the organ 313 by increasing the tension on the length of suture 311. The length of
suture 311 can be secured outside the port with a clamp or other appropriate means (not

25  shown). At the end of the surgery, the grasper 303 will be removed with the organ 313 (in
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the grasping of the organ. The wire form303 is in essence a specifically
desi gned coil ed spring which may have features such as surface roughness or
bar bs al omg 2btvmoseri or wire surface to enhance the gripppiusgoiafo4isse or gan

313. As depicted in FIG 12A the wire form 303 is pushed out of the
di stal %Héﬂca9§ oﬁ%uc‘bﬂaa&'r@mé&@. R0 G BRRE AndiBHB R it r&cﬁ]ir@ﬂ%bl e a larger 10
di aneter profile which can accommbdate nore tissue of the organ 313. The 3

m 9t 8 R Adb o eSS SORH LOMBI: i) ggaﬁ&g%@mmﬁngg@&w a 301 to

reach throug e wre form3 grasp t or and retract back into

e 5 g af, WSRO S0, b o 1 DR g Lo i

he or gan virtue © orces

gener at %‘ge({)@taﬁ%é% &}E%ié%i [R50 ?f}tg& \?ﬁc}h\g} §(?2 hd rﬁ'i Sc{gszaslﬁqg DRk F1dy Weh

ref erence once orm been Secured around
the qQrgan 31 e W form 303 i,s ured and, adj ust relative to the
bnehar 2300 3Es adiangehtsp S P niybs SEERLE RN oM B BRI Lo Lre
311 is ached to e wire form.303, exten to the ,ring.310_of the anchor
302, 25 BeoThe ighe R Eeuth b8 R0l e ERRERTR S ng ik A58 v
reference to FIG . 13, .the exenpl.ary wire form 303 and anchor 302 are

font ot odoBanidgT BoRAITPOHEE o 1 P ) v b Rnoy St BT E83D. o o
attached to the qrgan 313 and_abgonina% wal | 312, gespectivel ,. the cannul a
301 is raéfi?“é’(‘}?léﬂc‘?lg‘bﬁ?ftt%byaf%5‘§§ UsHPR ok the PP OT REPILR A t{heasd édleeure 311,

whi ch keeps all the conponents tethered and allows the clinician to retract

t he orgdfied1a syl Hdr easing the tension on the length of suture 311. The
| engt h of suture 311 can be secured outside the port with a clanp or other
appri®pri at e hERHEMiINgGe FEES Kby 15, a aliematediseiesetracion assein e )0 isidgpiclgd asper 303
will be renoved with the organ 313 (in WO 2012/ 006153PCT/ US2011/ 042353 t he
case of imagsardangs veighotbe Plfeéqiﬁbglafrk)’sﬂr@@ vH) previdestigagigbviey o8the aligrnate r equire t he
rei ntroduction of the cannula 301, which contains the 3 mmgrasper 304. A5
nmm gr as pissuegeldctir besembly dt0f dorgmiqre ehweient depictishef g dntehalidempaneatsef 302,
while the 3 nmgrasper 304 is used to attach to the central shaft 309 of
t he anchbe ti@02retradorpasmblyi 40all the exempdary ambodilentaf FIGéad 4 alsd twthebar bs 308a
and 308b to allow the anchor 302 to be renoved fromthe abdom nal wall 312.
The anchosue3ePacenaésdmbly 408 inchdesdcanmile 46 hehchiouleaaBORhard0f embaed t hr ough
the 5 mmport individually. Both conponents of the cannula 301 nmay al so be
r enoMed graspaulyl. dhe abgperd(3alb connerised oha tiop af @durby03ahveith avdneodiyddakong of t he
access port as both are tethered to the Iength of suture 311.

toggle 402, configured and dimensioned to be released distally from the cannula 401.

Specifically, the loop of suture 403a is configured and dimensioned to grasp tissue of an
organ 406, retract into the distal end of the cannula 401 and tighten around the tissue of the
organ 406. The anchor 405 includes a back span 412, torsion springs 409 and an axial

20 connection between the back span 412 and torsion springs 409. The anchor 405 further
includes two sharpened legs 405a and 405b configured and dimensioned to deploy from a
distal end of the cannula 401. The grasper 403 is secured and adjusted relative to the anchor
405 by a length of suture 411.

Further with reference to FIGS. 14 and 15, the tissue retractor assembly 400 is based

25  upon a5 mm cannula 401 commonly used in the design of laparoscopic surgical tools. The

20



10Now turning to FIGS 14 and 15, an alternate tissue retractor assenbly 400
is depicted in accordance with the present disclosure. FIG 15 provides a
partial wewonfoosise alternate tissue retractor assenblypé@@sb@n/ozssore
conveni ent depiction of the internal conponents of the tissue retractor

assenbl yeahQffa 401cohtdfhs SR @4 eﬁﬁ@qghﬁﬁgwo M orn @86 ana']cfl?]naﬂ?lghcgraw tige tissue

retractor assenbly 400 i1 ncludés a cannula 4017 whic ouses an anchor 405

and a 1%1?2&%%9?’[6 :130 de-gm)? e%lﬁﬂ%gﬁf?&eh? ioSﬁl%%‘in%%%O?Bre%rrb@g%ﬁ gglfl'ltbg tgr e 403a

with a one way [ ockin 0gg con di mens

rel ea.seqhéﬂ}ﬁggp@ hs ngg.gehgmosc Yh&a %soéf-thesc%ﬁﬂlé el egﬂspek ggjgbe%gut ure

403a is confirgure I mensi dned to grasp tissue o n-or , re;raﬁt
into th ' . h inul.a 401. t ight und tissue of the
or gan: gt k8 e P! hube ARG 4B e TR HOHER Gt ngs 409 and
ial. 20 L bet back 412 d torsi springs 409.
e e GRS o et 5G5S SRR AN b AT £55 1G5 oo
d di ' d,.to depl. f istal ft cannul g _401. The grasper
303 15 eutradau GaRIShedtPE S e s fRieel eigamE A gt - of
suture 41%? Further with reference to FIGS. 14 and 15, the
tissue rBFHRA Y assenbly 400 is based 25 upon a 5 nm cannul a 401 conmonly

used in the gﬁfi of | roscopi ¢ surgical tools. The WD
2012/ 006153P F&I%%@ej‘f? 6’3‘§§§316c‘\a n F&SSAFg TCUREiAE 3PN B depicted slsper 403 to
attach to an organ 406 and an anchor 405, as well as a _systemto depl oy
each. THECEBWYEAERT & ersping an ergam tioafienthe fswe sgiragppreemnly ALk Reehe grasper
403 and anchor 405 along the axis of the cannula 401 with the grasper 403
bel oW t HBredhestbintopgBccef st {nptehowe- fTap eraseer 40P i@ suurehased preanigsperhe cannul a
401 may further Sinclude a slot to allow the de Io§nent of the | oop of
sut ur e 4odedingh bop af suiira 4R wvith i e evayilerkingdegsls ¥at Ubesnawaydpekitgn t he
delivery and firing or deploynent of the grasper 403 and anchor 405. Wth
r ef er endegglod(2) ray; berfgixicpted phesmilbwolded plagtia pan whisk sberd the 100 of situtepi ct ed at

403a to be pulled through in one direction, but stops the loop of suture 403a from loosening.

The lcop of suture 403a may also be a ribbon or similar structure to increase friction or

15 distribute force more evenly. Additionally, the loop of suture 403a may have surface

features, i.e., small cuts or barbs, on its diameter to increase the friction of the loop of suture

403a to the organ 406 and reduce the possibility of slipping. The loop of suture 403a is held

flat in the cannula 401 by a hook 404 which is in the loop of suture 403a and holds tension on

the loop of suture 403a in the cannula 401.

20 Still with reference to FIGS. 16A-D, in order to attach the loop of suture 403a to the

organ 406, the cannula 401 would be introduced through an access port and placed near the

attachment site. The loop of suture 403a would be moved distal in order to produce slack in

the loop of suture 403a. Generally, the clinician has a multipurpose use 5 mm grasper 413 in

the surgical field during the procedure. The 5 mm grasper 413 manages the tissue of the

25> organ 406 in question during the grasping of the organ 406. The 5 mm grasper 513 would be
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progressive steps of grasping an organ 406 after the tissue retractor
assenbly 400 has been 10i ntroduced into an access port (not shown). The
grasper 498 20R/MeEt Uure based organ grasper includi ng arcoas2@fi/osssure 403a
with a one way | ocking toggle 402. The one way | ocking toggle 402 may be

fabri | | j 3 t
|0 €20t 5 AR LDtk G kLGPl Bt Lo gh suLur e
SR T T T T e T
Addi ti [l . of 403 h f f eat i.e.,

R0 1 Bl e gh OB, BN S A3R Y AN SHEARSEL SRR [

f 403a,t0 th 1, 406. d t i bilit i i . The
o oAb Gl R RIS e CHESHL IR B2 Dokt el BhiEAr S,
(1, Uhe oo SHLULS 4038 apd ol ds LensLon Rnl Mgy R, qulne 405 i+
the | f t 4Q3a t h 406, the ¢ | a 401 ld b
BRI W A N A RO I

| oop of su{ure 403a woul d be nmoved distal in order to produce slack in the

| oop of ‘¥hjeEPRroagislg thealigehment point iopthe ppoior#aro hgattaghed i thepbdgpisa use 5 mm

grasper 413 in the surgical field during the procedure. The 5 nmm grasper
413 manatfs*he tissue of the 25 organ 406 in question during the grasping
of the organ 406. The 5 nm grasper 513 would be WO )
2012/ 006153 P&fithysiomes G5 3l Msgdth@ Hsyya ratragthpassimebdy 400is deeiedbiigan 406
t hrough the | oop of suture 403a. The delivery portion of the cannula 401
woul @ putrpgressive stepeofepairiog thelachop 6§ tofthesabt ommalsgdbd inftonibbitisshe one way
| ocking toggle 402 to tighten the | oop of suture 403a around the tissue of
t he or gantrapts aseyblyetDp het beay intrioduded dito #0atces domiohshoawn) mgl dafleetheannul a 401,
the one way | ocking toggle 402 5and grasper 403 assenbly could be rel eased
f r om t hezrospemAdB dasii@ekn seCheed faromed twdrgh 406 eTheampho #0Smay befabacdi@ngh of
suture 411, would be trailed out of the distal end of the cannula 401 while
appr oac hvingfotrh eorstriaehiien i sipglenpicct of wirteTlanweireois a 4@ widchbiasat t ached to t he
abdom nal wall 410.

substantially symmetrical structure, consisting of a back span 412, torsion springs 409 and

15  axial connections between the elements. The anchor 405 has a strocture similar to the
normally closed springs used in the typical construction of cloths pins. The anchor 405
further includes two sharpened legs 405a and 405b which are not connected by a cross
member and are sharpened to facilitate tissue penetration. The anchor 405 is normally closed
and resides in the cannuia 401 in a tray 413, or similar structure, for deployment.

20 Still with reference to FIGS. 17A-D, the deployment of the anchor 405 requires that a
device internal to the cannula 401 push the anchor 405 distal enough that the stripping feature
407 on the cannula 401 can wedge under the two sharpened legs 405a and 405b of the anchor
405. The tray 413 is then retracted proximally, which positions the two sharpened legs 403a
and 405b of the anchor 405 to penetrate the abdominal wall 410. Specifically, the cannula

25 401 includes the stripping feature 407 and two slits 408a and 408b, which are dimensioned
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Wth reference to FIGS. 17A-D, the tissue retractor assenbly 400 is

depi cted at 10progressive steps of securing the anchor 405 to the abdom nal
wal | 410 wbter/dobessti ssue retractor assenbly 400 has beeaTtiustéadusssl i nt o
an access port (not shown) and after the grasper 403 has been secured

around tha confRRd40 Bliow! ﬁi@ t@@ﬁﬂﬂi’ené@égs%ﬁa Q’?d 403Bbf t‘ﬁ@%ﬁcﬂo@@ﬁo W form

constructed froma single piece of wre. he wwre is a form hhasa

subst antgh tpe SYTeR 6ﬂtﬁ@éan§ﬁl£ YET B B mﬁ&aﬁﬂet%&auﬁgm%haalsw}ﬁn torsion

springs 409 and 15axi al connecti ons between t enent s anchor 405

h t I t I
ciﬁs?rﬁc“{".ﬂﬁlﬁ‘%ﬂ?ﬂ?m‘hﬁﬁeg e R sh e TR P R MRS 2 Pene
| egs 405aARdo RSB & APTa AR ga@o%hgeéﬁ&dg%aﬁsyﬁ@g%b@aﬂd ar e

shar pene |taet|ssuep I on e is normally

cl OS pI Oglm(é h"ldtﬁg&aln g&ﬁﬁl %?({?J%Hlﬂ% t&g%htls o aanéﬁ@%%%t/d&rfs simlar structure,

for ref'erence pr?‘f%lydepl oynent of
t he anchgr uires that .a . deyi internal to the cannula 401 push the
anchor 4‘% et da CrI?(%?J Fﬁé’?ln?} Yl4tq§| ppi ng feature 407 on the cannula 401

can wedge undger the t 405 405b of the anchor 405. The
tray 413 is ?: H%t%erw?’f%ofeg%f B?ﬁ@?‘ﬂaﬁ?@’ﬁh%ﬁ%?ﬂﬁ’p e a‘%(he‘s PR BF&r pened
| egs 405a. and, 405 .t he 405 1o penetrate the abdom nal wall 410.
Spoci {1 RGN 1§ ez 5o 450 heOrisuis R S ely PP BSPUnE 07 and ¢ o
slits 40 d 408b mﬁ’ﬁ fg\re di rre signed WD 2012/ 006153PCT/ US2011/ 042353
and conf! ’8‘“’[" wal f sligigian wquld pusihe ragyla 4BEapteing Wnkpubingthse anchor
405 to depl y froH1 the distal end of the cannula 401 by an internal
r et ridct i G et HaR SDRRER RepEmathe s wedd prse e sk armened legs 498pansyed from
the distal end of the cannula_ 401. Therefore, while the anchor 405 is
nor mal | y*0sb g5@@anchor 403 te pasg and penetrae thegbdosning! peHdd0. BepsangipB 408 mguld05h can
5depl oy fromthe cannula 401 through the two slits 408a and 408b in order
t o propehibegelaised few tharanarle 4¢hby rsradiag isganmuliA0] wad pushing theftraytdhdr wi t h
reference to FIGS. 17A-D, the distal tip of the cannula 401 is positioned
adj acentdistd). Theclagiementianpf theprchandds awdh the lireetion ofiths tdmaing apisd by thepal pat es on
the outside of the abdom nal wall 410. The clinician would push the cannul a
401 ant dength of swhvird 4l 1pduld ingreasiaghe holding force of the anchor 405.
15 With reference to FIG. 18, the exemplary anchor 405 and grasper 403 are depicted in

operation, The cannula 401 is retracted from the access port trailing the length of suture 311,

which keeps all parts tethered and allows the clinician to retract the organ 406 by increasing

the tension on the length of suture 411. The length of suture 411 can be secured outside the

port with a clamp or other appropriate means. At the end of the surgery, the grasper 403 may

20 be removed with the organ 406 (in the case of a gall bladder removal). The grasper 413,
depicted in F1G. 16C, may further be used to grip the back span 412 of the anchor 405 and
push away from the entry direction, thereby allowing the anchor 405 to be easily removed.

The normally closed nature of the anchor 405 would render the two sharpened legs 405a and

405b safe in the abdominal cavity. Both the anchor 405 and grasper 403 of the tissue
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10 cannul a 401 and anchor 405 proximally. This would cause the two

shar pened | egs 405a and 405b of the anchor 405 to snag and penetrate the
abdom nalweabi2/wd33 The anchor 405 woul d then be rel easedtfusesnbissgannul a
401 by retracting the cannula 401 and pushing the tray 413 distal. The

cl osi ng Beid@AsLhbly 100 &G ARG béfl:l'i]dcﬁ!é‘@'th}&b%h H{eraﬁé}&n'rl]i% iisid]\Gedt o appl i ed

by the length of sature 411 wou i ncrease the holding force 6f the anchor

405. 15Vt ERIRHPNGEOpE & bokPre LR BEIRISAGK, anchor 405 and grasper 403

are depicted 1n operatio he cannul a s retracted fromthe access

t traili L : ' .tethered and
DTk e IRANEhEARE R 96, SHIER Tk B ERAERAR 90 |: RALLTut ot ered and
the | engatct'o@{?cg%ctﬁgh%ﬂésém dg_s?f%s&rgnﬂlttpe %@H%ﬁboﬁ{’r&e&f 8{@@6 g@%&{ﬁ&hg”t side

the port W or ot her appropriate ‘means.

o 2 oui P Ra BB e D R e ingf 20 E PG DaNeb R L Fa T R,y
From t N GRETS at Bl Baieet 1oty R AR seRe 1 el TRCHGHERSE o be basi 1y
Shar pondimPBiEea e i st S 2o 4 Haa SEADrALe SALoI G TSR Ene. anchor
fot r act o “HELL R PGP RgeRISD BecteNovbh LI SuBH EHE BB Fal 1 nci si on
created the introduction_of the access port as both are tethered to the

by . : ]
sut ur e. fabricated g secondglipgonfigurgdagnd dynensigned tp be depleyef pyialinirema thehisial
assenbly 500 is depicted in accordance with the present disclosure. In the
exenf arspd @ﬁ%&ﬁ%@ﬁ%ﬁnwdm flofined g 2(G-shaprd foyp plfcs derieyregss Bpmithe 500
i ncl udes a cannul a 501, which houses a first grasper 502 and second grasper
503. Thesapia {0l Ths piest smarer A8d/is e thepiseired erskhdste relative o dieisgropdnf i gur ed and
di mensi oned to be deployed axially froma distal end of the cannula 501 and
i s def i repppS03 bradenaphed setorern04f which ep-byoadastthfonginthe fiest arthweeind 501. The
second grasper 503 may be fabricated as a second clip configured and
di mensi cguesgert 2 lsrd 8@3pindymd thexcaadulaSolr om t he distal 10 end of the cannul a
501 and is al so defined by a Cshaped from after deploynment fromthe
cannul a 501. Thhésshg resiactgr asqpely SBRfIFSG S 19ris besed spowrSedmaachwad}ist ed rel ati ve
to the second grasper 503 by a length of suture 504, which is pre-threaded
t hr oldgh dolmendhiyrsed artbe dsizo pdlagarasppic s@RRalands. 508 camdhla fitlaleplgs thannul a 501.
The tissue retractor assenbly 500 of FIG 19 is based upon a 5 nm cannul a
501 first and second grasper 502 and 503, respectively, by pushing them sequentially out of the

distal tip of the cannula 501. The first and second grasper 502 and 503 would be pushed
forward by a rod or cannula 501 sliding axially and with a force supplied by a screw or gear
driven mechanism (not shown). The first and second grasper 502 and 503 may be fabricated
20  from metal, plastic or a combination of materials that are formed in either a “C” or “U” shape
which is normally closed, i.c., Raney type clips. The first and second grasper 502 and 503
would have a first and second back span 505 and 506, respectively, for guiding or attaching a
length of suture 504. The first and second grasper 502 and 503 may additionally have
gripping features, i.c., teeth, points, chevrons, 502a, 502b, 503a and 503b, at the open tips or

25  on the inside surface to aid in gripping tissue. The first and second grasper 502 and 503 for
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15commonly used in the design of |aparoscopic surgical tools. The cannul a
501 deploys the first and second grasper 502 and 503, respectively, by
pushi ng tWwemveageeatial |y out of the distal tip of the eamusb@1b®Bs3 The
first and second grasper 502 and 503 woul d be pushed forward by a rod or

~cannul a 0dres) 5@@@ fﬁm}eﬁmk xoa%ami\fﬂéfhb@erh%sgnﬁe@ﬁhiu?eq opxsﬁpgggﬁw or gear

driven nmechani sm (not shown). The first and second grasper and 503 may

Formod 15 arRar 6 ol e PR (f o A AI0KGPL e SRGRA bR ' "2y
|18 . e f \ fi d

second bagRE hEkaRASREDRMEIAT D WDl AR MR IR ng' 2

| th The first 50 20

addrt | onci Ty Rganddose OF deeleShy TRt SPERIPoRLERAT B bl B so2a

502b, 5 d-503h t ti 2 t he insid f t idi
ori b ngth1 SRLL™t BeePr 2 RSB Baleh ol sEa R emBins s 5o Py B6Gp © ¢ 7 1"
2012/ 006153PCT/ US2011/ 042353. t h J furth ted with
Fubber, ARV FRA Nt gt edere D2 A SR Rt FEEE Fo gr as: ng
wi t hout darrasg'zng the organ 507. Additionally, the second grasper 503, which

is to b&&"td¢éhed to the abdominal wall 509, may have nore aggressive
gripping features,h503a and 503bh, i.e., aggressive teeth or sharp points, to
attach to t hSUL AT REICAFIC. 18 age ity jefesgncgjoddfier 2BoB; thadseyer , whi ch
is to be used to grasg_the,organ 507, may have atraumatic teeth at the

gri ppi ngeFasiar arseeby oY isflsnictsd ahprogigssgiedicps elpeprwg dwtfirsemsge S081athe or gan
507. Still with reference to FIG 19 and further with reference to

FI G390 20mean 507 ped sepwingdhe sepndograpperaidd éndbe pbdsongl svall SP? aftesghedissysr ogr essi ve
steps of securing the first grasper 502 to the 10 organ 507 and securing

t he secdpiipclir aspablyn8 hesdeemtitragrshintain agadsk paoGoashosn).t The firstasdie retract or
assenbly 500 has been introduced into an access port (not shown). The first
and secacfernd eespes S05aR WA dessly, resde in eycanmadd Yo, wauld be fidlxopeded s&h1, woul d be
fully opened such that they are nearly flat. The first and second grasper
502 and tBQ3hexaes neatidBa. iThe Grst fmal seeomd graapds 002 ek 505 wreposded indé themanmatiuct i on
into an access port. Once inside the port and at the organ 15507 to be

gr asped,50i Her puiposds oflimdrodetion ihtgaraspess p&if 20aedndd:Ihenport el atldiplocgaed.
Generally, the clinician has a nultipurpose use 5 nm grasper 508, depicted
in A5G SR04 bd gradphd tisufirgti and ksedond prdspett 5 02nnd t5h2 mpy be dghluyed. Gherdlyniie gr asper
508 manages the tissue of the organ 507 in question. The distal end of the
cannul a dhfiitianhapd mckigumpesrust hennoggsser 57 dgided i€ 16 | 2084, ilghaspgital field

during the procedure. The 5 mm grasper 508 manages the tissue of the organ 507 in
question. The distal end of the cannula 501 is placed near the organ 507 and the first grasper
502 is pushed out of the cannula 501 distally by a rod or shaft which is driven by a screw or
20 gear mechanism (not shown). The first grasper 502 will be pushed out approximately
halfway to allow the clinician to position the first grasper 502 and then the first grasper 502
would be deployed. The shape of the cannula 501 and features at the tip would help to
manage the dynamic nature of the first grasper 502 deployment. This design also offers the

possibility of deploying multiple graspers onto the organ 507 as necessary (not shown). The
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502 is pushed out of the cannula 501 distally by a rod or shaft which is
driven by a screw or 20 gear nechanism (not shown). The first grasper 502
wi |l be pwehet/ostszapproxi mately hal fway to al |l ow t he clpcmiusb@n/otmspositi on
the first grasper 502 and then the first grasper 502 would be depl oyed. The

shape of : ! i ul d lp.to nage the
dynam c Cﬁgﬁlﬁar gﬂg& ld'% ﬁ(laé'%l}] rcg'?&t a{egg%g{agéé@&%%gﬁ(t)l%nfgﬁt}t,\g?as{fﬁiSlsafgg(sxfdgoﬁl r{g‘? so offers
t he possibjldty of deploying multiple graspers onto the organ 507 as

dr zJ(nSI0t7

necessary- (not  shown). The WD 2012/ 006153PCT/ US2011/ 042353 cannul a 501
trails a len f .sutur s tethered to the first grasper 502
pl aced on t hgh'glFeggﬁtﬁg%fgr.egceﬁgﬁé‘?—%b’é hEZ fheegqhd Igéars%&;rghg B ‘{6810?57 ?‘tatEOA- E, the
second grasper 503 i epl oye ext to allowthe organ 507 to pe retracted.
The sec%‘rlllawgﬁea%rﬁ@rsogé%g?r% a‘ﬁ%‘ﬁeﬂ}eﬁ%mg‘gﬁ@s"cﬂléwaﬂl?y ?gﬁﬁﬁéa‘ﬁﬁa"q‘ﬂﬁct ion as the
first. grasper ,502. The second grasp 503 i ncl ude ngre aggressive
f eat Ur eéﬁﬁ% anf| Z“ng‘j??r’paﬁ?}hegﬁf;te%i’sﬁ%egi5%&%1568?1‘61{1;%’3? @fg Wﬂéﬂ‘ﬁ‘r‘f@d‘?@? at ed
abdom nal waLIH509. Th@ gnéfpiﬁg features _503a and 503b nmay al so be
shar pend@eESYHEAGEHN BF BHRHDS 15afuise Atteraad PP ¢l dhg psudatediabdommahwalh 501 i s
advanced to_t he abdom nal _wall 509 and the general use 5 nm grasper 508 is
used t o Wanabesrig awgs Gp aphel3hderyalsede shgpaned togthe mipeofdeativg 10gr asper
503 is deployed in a substantially simlar nmethod as the first grasper 502
at t achePpgratingeairsn Thpgannula 501 ispgyancedde deapdaning WAllG09 and the genceatenpl ary
first grasger 502 and second grasper 503 are depicted in operation. The
cannul a US®3 M giager 40 is useilto marage shedissus ob hetabdominglivwadl 30Ae Thessgerd of suture
504 which keeps all the conponents tethered and allows the clinician to
ret ridct graveerP9d isyenloselzintgysubstantialdisiimgartrmeshaden diedirst@naspéreé 0P ettaghdrl tof  sut ur e
504. The length of suture 504 may be secured outside the port with a clanp
or ot herthexgsparol¥7i at e neans. At the end of the surgery, the first grasper
502 on the organ 507 may be renoved with the organ 507 (in the case of a
gal | bl adder Widhrmelesdnye toDdGedld ihegxomplatydirg eonpdr 592 afd sebmdeespandogynasper 503,
removal of the second grasper 503 may require a specific tool which would
be i nt eglepicted in operntion. The cannula 501 is retracted from an access port trailing the length of

suture 504 which keeps all the components tethered and allows the clinician to retract the

15 organ 507 by increasing the tension on the length of suture 504. The length of suture 504

may be secured outside the port with a clamp or other appropriate means. At the end of the

surgery, the first grasper 502 on the organ 507 may be removed with the organ 507 (in the

case of a gall bladder removal). Depending on the geometry of the second grasper 503,

removal of the second grasper 503 may require a specific tool which would be integrated into

20  the cannula 501 or be a separate tool. If integrated into the cannula 501, the tool could be

reintroduced to engage the second grasper 503 in order to remove it without damaging the

tissue of the abdominal wall 509. Both the first and second grasper 502 and 503 may be

removed through the abdominal incision created by the introduction of the access port.

Although the present disclosure has been described with reference to exemplary

25  embodiments and implementations, it is to be understood that the present disclosure is neither
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20 the eannul a 501 or be a separate tool. If integrated into the cannul a

501, the tool could be reintroduced to engage the second grasper 503 in

order to wemwmostsswi t hout danmagi ng the tissue of the alpdenispahowsss 509.

Both the first and second grasper 502 and 503 may be renoved through the

abdom naﬁmi'téa%%bf’z%stﬁﬁt%@%o%c%é’xe%ﬁr}'f DRG] BB/P imfiBfeRARAS SRAREL . Al though
S

the present disclosure ha een described wth reference to exenpl ary
25enmbodi el niieh s8R e HRM A obd ml - .the present
disclpsureﬂ%snneg%%%rl Vmg%bl %3%1TE%B%$FB%83§f%g&ggéégﬁﬁﬁ$?gﬁ0 % nor
e b S e e R T
enhance i atl ] t. rti fromthe spirit or scope of
the. pr oo B8ty ALl el SRR RGPl bR e Py &

St cadt |y ARG e O3 TR e air Y OhF N sei osur e her i n
contai ned. WD 2012/ 006153PCT/ US2011/ 042353 CLAIMS 1. A tissue retractor
assenbly, conprising: a. a cannula defining an axis and a distal end,
b. a grasper rel easably engaged with respect to the distal end of the
cannul a, the 5grasper including (i) first and second | egs for gripping

tissue, and (ii) a locking ring for releasably I ocking the first and second
| egs relative to each other;
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c. an anchor rel easably engaged with respect to the distal end of the
cannul a, the anchor including a body and at |east two sharpened | egs that
are adaptwo 2v/mwse between a first position and a secomrdtarsedonings
position; and 10d. a suture in cooperative association with the anchor and
the graspmegaiMe facilitate novenent of the grasper relative to the anchor.
2. The tissue retractor assenbly of claim1l, wherein the at |east two

shar pened 1egqls§u@re{r§§95r a%{n@% E&MRsigal nl ess steel . 1 The tissue
retractor assenbly of claimI, wherein the at | east two sharpened | egs are

15del i vered to an, apalRakdhe AxPzB@stdnEl’A dishibiie first position and the at

| east two sharpened | egs automatl call'y move’to the second position upon

rel ease fromt r-bemg %1%&15\%}'] rFRAhHRS el gg%d%n@?ggp%?t 1Q'the E{a}%l %Adso?lt‘l?e craﬁllilﬁ%ﬁ{eor

assenbly of clai erern-on east arpened | egs

| ncl ude serrat i ong.qn. A i gﬁgﬁﬁsvgriaasesonhff%?@ﬁemg@g sl [ BRRTRL 20T 0L

assenbly of clai ne or nore
i ncl ude rubber co 6,, The tissue

| |
retractor asserrblg/n%ﬁgael easab k’c %%%%t? 4 f%‘? nge‘?ti“’ﬁé F%thﬁ‘gbt ed for
ial t | ati | at t th f t d f th WO
2012/ 006153PCT/ VSFLALNG 'é%ss ‘gi?e“geﬁﬁ% vi ge%‘@ecwé%?"%‘%@ oRESCBRBAYBIS I &l m 1.
wh th h I d | wh dinto th
second posi t on.  HFbodifint ﬁ%ywﬁeﬁ%%ﬁm%%mneﬁ%ma@%%‘eg”a‘%ieﬁ. e o the
axi s of the cannul a. e tissue r ct or assenbly of claim1,

wher ei n the sut ur’é’oYesbeé‘@‘é?ﬂraggétrp(Sf‘ ten 3nd asgeon énc oring position; and

10 d. a suture in cooperative association with the anchor and the grasper to facilitate
movement of the grasper relative to the anchor.
2. The tissue retractor assembly of claim 1, wherein the at least two sharpened legs are
fabricated from stainless steel.
3. The tissue retractor assembly of claim 1, wherein the at least two sharpened legs are
15 delivered to an anatomical location in the first position and the at least two sharpened
legs automatically move to the second position upon release from the distal end of the
cannula.
4. The tissue retractor assembly of claim 1, wherein one or more of the at least two
sharpened legs include serrations on a distal surface thereof.
20 5. The tissue retractor assembly of claim 1, wherein one or more of the at least two
sharpened legs include rubber coating for atraumatically grasping tissue.
6. The tissue retractor assembly of claim 1, wherein the locking ring is adapted for axial

translation relative to the first and second legs of the grasper.
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5grasper and passes through the anchor. 9. The tissue retractor assenbly of
claim8, wherein proxi mal novenent of the suture relative to the anchor

t ensi ons wbeogrmser. 10. A tissue retractor assenbly, eorwsesing3sa. a
cannul a defining an axis and a distal end; 10b. an anchor rel easably

engaged W ¥h The&Rae fetthof R€enthlP b@llaifNd whtrefnle SRAMUARudet RR ARGRY | ncl udi ng
(i) an outer tube and (ii) a central shaft that includes at |east two barbs

whi ch are comdg eHaf &theh ol Bt HEEHbnd ;Q)@iﬂbﬂ%?éjsumﬁﬁiaH)t;'fg'arfégéﬁeﬁ)%rie?ﬂaft i's

translated proximally relative to the cannul a; wTe form

rel easably engadeds Webilis LERPESIukO the distal end of the cannula, 15the
wre formincluding a coiled spring that is adapted to expand radially

) : i i ati i > dth
outward; dg gngHLME ?etaa&opa%%@oﬁﬁ{af cgﬁmtal;aﬁ&%ﬁﬁhgw% fsQFcéu??%\}‘glgttQ\%qP gand the

wire formto facilitate novenen ewre formre he anchor.

11. The tiss%ﬁ?gggﬁgﬁgﬁﬁﬂgﬁﬁﬁqﬂi¥mﬂ%_cIain110, further conprising a grasper

that is 20co ur ed nsioned to extend out of the distal end of the

cannul a anﬁ‘. t]JﬂE 9%9? ﬁetélja%m\r/\ﬂ.esgesnogrlﬁfglai%l?g w-}ligrgintpixgxsirlf'lgl r&te%)%@to?{hgﬁsgtﬁgenglqy of

clai m 10, wherel i ncludes surface ug SS

interior surf hereof to enhance qgripping functionality. 13.
The tissue réqégﬁﬁ%ﬁwg%g@ﬁ%Pvmﬁng¥§%ﬁ}10, wherein the wire formincl udes

r . . .
one or TOTf, A tissue retractor assembly, comprising:

a. acannula defining an axis and a distal end;

10 b. an anchor releasably engaged with respect to the distal end of the cannula, the
anchor including (i) an outer tube and (ii) a central shaft that includes at least
two barbs which are configured to be outwardly deployed when the central
shaft is translated proximally relative to the cannula,

¢. awire form releasably engaged with respect to the distal end of the cannula,

15 the wire form including a coiled spring that is adapted to expand radially
outward;

d. asuture in cooperative association with the anchor and the wire form to
facilitate movement of the wire form relative to the anchor,
11. The tissue retractor assembly of claim 10, further comprising a grasper that is

20 configured and dimensioned to extend out of the distal end of the cannula and through

the wire form.

12. The tissue retractor assembly of claim 10, wherein the wire form includes surface
roughness along an interior surface thereof to enhance gripping functionality.

13. The tissue retractor assembly of claim 10, wherein the wire form includes one or more

25 barbs along an interior surface thereof to enhance gripping functionality.
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25barbs along an interior surface thereof to enhance gri pping
functionality. WO 2012/ 006153PCT/ US2011/042353 14. A tissue retractor
assenbl y,woaomiosisdg: a. a cannul a defining an axi s andpatdisséialossssl; b. a
grasper adapted to extend fromthe distal end of the cannula, the grasper

including #4008, Ok sl U6 Lmd C(ﬂnﬁmﬁﬁmy | ocking toggle; 5c. an anchor
rel easably engaged wth respéct to the distal end of the cannula, the

anchor including éb%@zagéﬁdﬁngﬁ?ﬁga Eia)disgari'gncpr nore torsion springs, (iii)
e

an axi al connection between ack span and the one or nore torsion

springs, and (iw) I . d. a
suture in coopebr' af %?egg%gtg?\gﬁ%%ﬁvﬁ% ﬁ:ﬁi? H%Sg%fél hoggh%é:ﬁrgllltl%éhefrraégeﬁer to
facilitate 10nove . of . the er relative.to the anchor. 15. The tissue
retractor assenbl &E@?mgflé?%o{%&\%ﬁ%raéf)rﬁe‘f'??/eloﬁ%n to%gne’suture i ncl udes one or

barbs to, i fricti | functi [ f the | pop of
suture 16, e 714 R rugeedllhBrwr-tP T ihend ¥ Grebdiin 890 one way
st ur 6ot o B8 pul 1SRRG T ireB RS ol oroB At B Syikh O ReSdop of
suture from | ooseni ngcﬁtaﬂ r eaf ttgéheé:%r The tissue retractor assenbly of

clai m 14, wherei n°4A HyFen SPRANBJIePNE GHTPHAPTIAN FRFINGH et r i cal
structure. (iv) at least two sharpened legs; and
d. asuture in cooperative association with the anchor and the grasper to facilitate
10 movement of the grasper relative to the anchor.

15. The tissue retractor assembly of ¢laim 14, wherein the loop of suture includes one or
more cuts or barbs to increase frictional functionality of the loop of suture .

16. The tissue retractor assembly of claim 14, wherein the one way locking toggle
includes a molded plastic element which allows the loop of suture to be pulled

15 through in one direction and prevents the loop of suture from loosening thereafter.

17. The tissue retractor assembly of claim 14, wherein the anchor is defined by a
substantially symmetrical structure.
18. A tissue retractor assembly, comprising:
a. acannula defining an axis and a distal end;

20 b. a first grasper detachably engaged relative to the distal end of the cannula, the
first grasper including a first clip configured and dimensioned to be deployed
axially from a distal end of the cannula to define a first C-shaped form;

c. asecond gasper detachably engaged relative to the distal end of the cannula,

the second grasper including a second clip configured and dimensioned to be
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18. A tissue retractor assenbly, conprising: a. a cannula defining an axis
and a distal end; 20b. a first grasper detachably engaged relative to the
di stal ensloebiddoeissannul a, the first grasper including acfiusssiiohises
configured and di nensioned to be deployed axially froma distal end of the
cannul a to define j b . 0 r ably
engaged rel ative ?‘%’Iéﬂﬁgﬁ)&?lgg gﬁ ta?)?“tﬁféﬁeccgﬁrﬁlﬁﬁé,dgﬁﬁeg?%g(gnéi n(g'gléaﬁgjs]per

i ncluding a secong) lér@ configured and di nmensioned to be WO

2012/ 006153PCT/ US2011/ 042353 depl oyed axially froma distal end of the
cannula to defidﬁeagtgrggond C-shaped

. f.or n d. suture in
cooperative associ ation Wopﬂatt“ﬁeag | 1ra[s1 n‘g’]rﬂéglﬁgﬂmg{?&pefﬁ%&ggé%ﬂ%‘?grasper to
facilitate nmovenent of the.first qgrasper | ati ve to the second 5grasper.
19. The tissue retPHEt tc?rtjz?%]étg%%qvﬁl%% Ogﬁ"ﬁif{ﬁ’?%fﬁa,sf’%eé?t&eﬁo &‘ﬁée“f’ll‘?st clip and
second clip are fabricated froma material selected fromthe group

consi’sting of net &8Pl astic or a conbination of metal and plastic.

20. The tlisgsg.g retractor as%%nbl of clajm 18, wherein at |east one of the
first clipande HFHe ey ?fy qlai Lggwhereia ths et chp aphwrondicipefter eof t o
aid in grippi ng_ fupctionality. 21. The tissue retractor assenbly of claim
18, wherein ZOTFdediron ganarial selected fiom the proup pepsisties SfavestdplettiF pr 2 ncl ude
teeth on an insjde surface thereof to aid in gripping functionality. 22.
The tissue r&PPbiggtign ofmekhidplasticc| ai m 18, wherein at | east one of the

first clip and the second clip include rubber coating to aid in atraumatic
gr aspi ng f Hhdhbs Besae fegrgetor assembly of claim 18, wherein at least one of the first clip and the

10 second clip include teeth at an open tip thereof to aid in gripping functionality.
21. The tissue retractor assembly of claim 18, wherein at least one of the first clip and the
second clip include teeth on an inside surface thereof to aid in gripping functionality.
22. The tissue retractor assembly of claim 18, wherein at least one of the first clip and the

second clip include rubber coating to aid in atraumatic grasping functionality.
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