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| nventi on The invention is directed generally to tissue retractor
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Priority is claimed from US Provisional Patent Application No. 61/502,178 filed June
28, 2011 entitled “Tissue Retractor Assembly”, the teachings of which are incorporated by

reference herein.

BACKGROUND OF THE INVENTION
Field of the Invention
The invention is directed generally to tissue retractor assemblies and, more

particularly, to tissue retractor assemblies for single incision laparoscopic surgery.

Description of Related 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 single
port is introduced through the umbilicus, for example, 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.

Thus, a need exists for an organ retraction system for both single port and reduced
port surgery (e.g., surgeries of the gall bladder, appendix, or colon; bariatric surgeries,
hysterectomies, etc.) that may be delivered in a minimally invasive manner, e.g., through one
or more 5 mm (or larger) laparoscopic ports, without requiring additional abdominal
incision(s) to facilitate introduction of the organ retraction system. A further need exists for

an organ retraction system that is atraumatic, e.g., reducing the risk of organ damage and/or
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during the procedure extracorporeally, e.g., wthout renoving and/or

rei nt r odWEFHY HRSHEI i very device. Still further, a need exists for an
organ retraction systemwhich can grasp varied anatom cal presentations of
target organs. These and ot her needs are addressed by the assenblies of the

present disclosure. SUMVARY OF THE | NVENTI ON
SUMMARY OF THE INVENTION

In accordance with embodiments of the present disclosure, tissue retractor assemblies
are disclosed that are particularly advantageous for use in single or reduced port laparoscopic
surgical procedures or similar operations. Generally, the disclosed tissue 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 (or
larger) laparoscopic or similar port(s) and provides an atraumatic means to grasp and hold an
organ or other anatomical structure, e.g., the gall bladder.

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

particularly, the disclosed tissue retractor assemblies may function by (i) placing or securing
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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

abdominal wall adjacent to an organ, tissue or other structure of interest. The anchor is
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generally defined by a body, e.g., a cylindrical body, and at |east two
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or other anatomi cal structure, e.g., through a canm ng action effectuated
by the distally advanci ng ring/tubular nenber. I n accordance with
further ewbadiym®sdis of the present disclosure, one or beCh/uskomieeseBs r st and
second | egs/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 atraumati c manner. I n accordance with
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formto enhance the gripping of tissue. A grasper may be provided that is
conf i gur édvaatrgeaiis gErdr dieehcomiaipalydnngive opint ofacefss £&l, adramePrtt he cannul a
and through the wire form such grasper being effective to grasp tissue and
retract it i nimwaccordange mathffither embodimenthef th¢ prescosdierlesuees the firsrndigscond
assenbly, therefore, while utilizing known nedi cal technol ogi es and current
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first and second legs/jaws may further define an angled or arcuate portion that enables the

grasper to be opened sufficiently widely to facilitate grasping of an organ, tissue and/or other
desired anatomical element. The locking mechanism associated with the grasper may be
defined by a ring-shaped member or, more preferably, an clongated and/or short tubular
member which is configured and dimensioned to be pushed or otherwise advanced distally
relative to the grasper so as to pass over/around proximal portions of the first and second

legs/jaws, thereby causing the first and second legs/jaws to clinch shut over the tissue, organ



In accordance with enbodi ments of the present disclosure, an exenplary
tissue retractor assenbly is disclosed which may function to deploy a
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anchor with an angled sharp tip into an abdom nal wall, and (ii) manage a
suture that is attached to the | oop of suture and routed through the
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anchor which allows penetration of the abdom nal tissue with a reduced
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| ocation external to the abdom nal cavity. A length of suture or fiber may
be used ttobershbdited erapanipytataidygensiommedhguturgr Spspidicallys aie presplany Byshé¢ ber
passi ng through the anchored point and ultinmately passing through the
abdomi nalretygator assembly inclivlepn gimnala wdvich,is Tindiguied ehdbdmdnsdiaied velopssyrst em may
advant ageously facilitate introduction through a 5 mmport, and permt
i nt er act iotdrerwis¢ detdwbslily sdvercgmasger, aavnic foine aighaitionallya giaspere vidhe ifighocisi ni ca
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retractor assenbly is disclosed which fires sequentially deployed 5 mm
Raney clips. Theafdanetayche qefindtry deuadapt athl 4 ccneXi shaft,had afad figthet he cannul a
and are therefore fired axially as opposed to the traditional transverse
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al | owi Ng (¢ BG)1G ARDF S HCIH LR iHe Ralifila Bl LAGHE Fadkly L ERSURNOGirt REmSMLUT €

e.g., froman-external |ocation based on the suture passing through the
abdom nalpealyled 284 gdjustécnrefaﬂgé"toé}heoﬁlrcﬁor by a length of suture or other fiber. In

accordance with further embodiments of the present disclosure, the wire form further
includes surface roughness or barbs along the interior surface of the wire form to enhance the

gripping of tissue. A grasper may be provided that is configured and dimensioned to extend
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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 grasperiymw3defi ned by a first clip configured andPdirmsesizonsds to be
depl oyed axially froma distal end of the cannula, and is further defined
by a C-shaped form after deploynent fromthe cannula. The second grasper is
defined by a second clip configured and di nensi oned to be deployed axially

froma digt @ hehstathdbhfhe camllAd 1RBkhitRe FHE IRE! sulR bifRALEN. &fderish@ped form
after deploynent fromthe cannula. The first grasper is advantageously
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provi des both.organ and anchor attachnment wth.the sape type.of clip and
fepl oymerit Pedih fofte e re i Skt Brbdf M P St SGBP0Rut B ows £ ne

possi bility.of depl t of multiple clips if advantageous ta the

P oo edur et o e Raberuiren S e sl B P PRRERS i Sp UG en o
suture or fiber to enable tensioning.fromthe organ grasper fhrough the
Snchor ed GEPAPUs TR e e Brpmeyt Biny Serhereer fRte Sl RebEhRBRgh a5 mm
port. The disclosed systempermts attachpent/securenment of hoth the

gr asper AL REHBR A SR FHENA BRSSP ey F%%Jﬁhalilfdl BECHFEON R
surgeon/user to manage/ mani pul ate the grasper through interaction with a
suture tH%ﬂ“%ﬁgﬁb@aﬁﬁﬁ86@H“£%@“@6@6%?%ﬁ¥-mall, e.g., through a delivery
port. Moreover, the disclosed tissue retractor assenbly permts renoval of
t he cli p/ anch8tacEergpice Nathghiedmeats ofvlie Present diclagrgl @8 cxaplasy sipsyie

Addi tional ly, an anchor retrieval tool is contenplated as being part of the
i nvent i veaetractos pseplly ipdisqlesad which msly yuncaon elsploy alseols asyusl @ peak pom t he end
of the tool and serves to enable easy |ocation of the anchor in the body.
The | ocatother hrstpmica sirgbpec:-@ario adeppingenangen rlde tibrae ritegctar saaiddmap t he anchor
203, and the retrieval tool is guided along the suture directly to the
anchor . Dirtpobealapict ki (@) firhen aedhar Witiyn oigledisbarp &b fiitevmibdomanal wsll.andent r al
shaft, the distal end of which includes a sloped portion that term nates in
a shoul dén) manag¢ angerc thehe aghdgdl dethe pop besuabt ynd nted dcowhwhd dnchdr, theast one
(and preferably nore than one) flexible detent tabs cut into and angl ed

i nwar dl y atlowiap ds drfem/scactierto bé retra@edlyyt temdonigathe body, of., thheglampbrothat When t he
distal end of the central shaft enters the interior of the anchor, the tabs
cat ch ungessae@tdugh the abiamihderalloSpédifnage, thd cichelagetidsui@adetrsdi@fabsentbher eby
preventing renmoval of the anchor fromthe distal end of the shaft. In
accor danggehwlet b cdn@laivhi@tou@R an afithbNdndaGeispar Gak ok iscRlindd i5sdi8op 6t r act or
is provided, having a) an anchor selectively deployable in a first tissue

not to beufueiwiacs &k wd)lockig 0sNEhasie baFicuiealaid dierhayaaliebon a second tissue
to be retracted; c) a longitudinally selectively novabl e support threadable

t hrough tfigasadsdi@hcca e Al rRen8e cahu@, HieRSh 3ndunab byindisiialregagy of the
novabl e support to the grasper; and d) a deploynent user interface,

coupl abl g;h&stoh&l ﬂ[%\(aﬁp L& 0P BOStheraRMoNRYI s'ﬂgctaregﬁlfa)fb PRlacteind (ORBL RYl@bl e by a
user extracorporeally and a distal end rel easably attachable to both the
anchor angl. &,b&/GhasRer, adapted to intracorporeally deploy the anchor into
the first tiSsue and the grasper onto the second tissue. Wen the anchor is

depl oyed in t acfcé)lrdﬁﬁce iniﬂ"isﬁlll%elr Ellﬁﬁocgﬁlﬁép@ thé e&‘ﬁp&li%f&q egﬁleil(ﬁbg safafP nd tissue,

and the novabl e support 1s selective noved proxi nal second tissue

|5 ool eol Sl SHLAChE T waHB TR, HE HARIAR) B BUBRPL Sk SuaRksshLvel v Toved

proxi nal e nore secon Issue is retract er eby enabl i ng
dynami c ro?éarnﬁ%grlegynre&ﬁcil%ghtﬁe Soes%ﬁgy E)tl s?i%blaegé therebetween. The one way locking toggle



I n one enbodi ment, the anchor preferably includes a plurality of distally
projecting legs and a substantially proximlly disposed mai n body.

Pr ef er ablwo 20138008@gs of t he anchor are curved outwardl y pamdSeede4468Dm a
resilient material. The user interface further includes an outer cannula or
tube and an anchor positioning tool attached to a distal end of the user
interface and relatively wthdrawabl e inside of a distal end of the outer

cannul a. oy delIBARABIAmAQSI 1408 bAIwhiRR buavss tﬁ@io@ﬁ bffﬁlltdfe W dehni@nhrdu ?ﬁ o the
outer cannula, the outer cannula urges the |l egs of the anchor tha

rel easabliy ,Refreesh, b@ s%o‘i&?t}é”&dﬂq{f sﬁﬁé'fidn%bs%ﬂl %O%lddftleﬁﬂly,athg YR$bAREY al | y
strai ght configuration. Wen the |egs are in the substantially stTaight

Conf'gur%khgﬂwd%g%sﬁ&&BHEH gmgﬁﬂ&gyﬁg*glénto a tissue not to be retracted.

Preferably, an anchor positroning tool I1s attachable to the distal end of

anchor . one. of "% RE R B e B S P S TR B AR g ¢ 0ol
| ncl udes g A0, I BLRSCo 8! PR RN, RREOF NG 30500 RY Le

anchor p05|t|on| Iur rms releasa Secur abl e
to the flange nterface .prefer des an put er cannul a and
a mddle lcgggﬂnf%lre %g ecri‘Sl\%letdﬁoﬁ I%F §IStc5 Gﬂﬁt & “4RE? ancet'%aSpBoa tioning
tool bein tt a di.st he nn n this

embodi mertey B %iu&tefg?@? efiityfse ?ﬁéekth%anﬁﬁ& Do ob R s

posi tioni ooI ed. radi al | ?9 from.t he.m ddl e cannul a,
Wher ei n v\lﬁﬁgﬁflﬁoﬁ@ eRREHRRfef e ety wﬁﬁﬂaomh%l?ﬁ e outer
cannul a, the re ed radiall rdI via the out nnul a.

The | egs Wl%ﬂﬁg’;ﬁ@ﬁﬁﬁ QITSPIERRIFAB rw?% cB’EﬂVW&FGIS@F DARKIET f 1 om a
resilient shape nenory material; as the mddle cannula is relatively

Wi t hdr avw’f"li“ililtaélo’f"ﬁ@e“tﬁ’ﬂﬁ"é}n %&wﬁaﬁ%ﬂlnﬁlﬁésw@a%vﬁ% Fhengs feelitiend jwYs of the
anchor into a substantially straight configuration. The proximl end of the
user i nt éP{ Bekbpper & Eysier p furuiies adocpiinsextepal tthe pbdosipl eV 0 At he ni ddl e
cannul a; actuating the first actuator in a first notion noves the mddle
cannul a ilengéh ¢fisstugg ordibpraney kepsedtochaltle engiennggitbaereat crespst. avbhor in t he
first tissue. Preferably, actuating the first actuator in a second notion

noves t heuticddicepassing threnghiheanghaysd print agil plistateyhpassngvbrdvgh dw abdemiapic hor

fromthe first tissue.
wall, e.g., through a port. The disclosed delivery system may advantageously facilitate

introduction through a 5 mm port, and permit interaction with both the grasper and the anchor
to achieve the clinical results described herein. The disclosed system also generally
facilitates management and routing of the suture from the delivery port and permits/facilitates
removal of the clip from the abdominal wall.

In accordance with embodiments of the present disclosure, an exemplary tissue
retractor assembly is disclosed which fires sequentially deployed 5 mm Raney clips. The
Raney clips may be adapted to exit the end of the cannula and are therefore fired axially as
opposed to the traditional transverse method. The Raney clip may be atraumatically applied
to an organ or structure according to the present disclosure and a second clip may be applied
which functions as an anchor in the abdominal wall. A suture may be attached to a grasper

and routed through the second clip/anchor, thus allowing the organ/structure to be retracted
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I n one enbodi nent, the main body of the anchor preferably includes a

shoul der region rel easably attachable to an anchor positioning tool
attached wo 2013008618t al end of the user interface. The shrouiuses12oemBdN

i ncludes a groove, and the anchor positioning tool includes a plurality of
arns rel easably securable in the groove. As above, the user interface

i ncl udes an outer cannula and a m ddl e cannul a di sposed within the outer

cannul a, bt/h&s@ﬁﬁg% RS, bio0MioRLan QRknP RIAGHN BalAGN 86k stuﬁlr@-pég.isiﬁ%ﬁllrou%ﬁd of the
m ddl e cannul a. The arnms of the anchor positioning tool are biased radially

out war di yhd famidewil, 44! enc@mnylod: when the middle cannula is relatively
withdrawn into the outer cannula, the arnms are urged radially inwardly via

the outer cangpleincfh GBANRIL LG AL ARURReHRR ANERRR m e R DOY of

t he anchor preferab udes at | east one notch at a dista

d of t I D h th
end o i *S}%H{eﬁga{ \glgglgﬁ?{lﬁ ?ahafgjst]?%q%s & 3G G QUREBaSpet %@?@g@%s?eﬁ%‘ﬁ&ﬂk&b en the

anchor t tissue. rent material of the

anchor SRR SLHMN Ak AT LARLY R Gl o Blon O LLAKSIn | SIRELA Y1 tier o1 1 the

material 1S at'ar e n-at roomtenperature.
rospoct 980 g S eitd b2 e O teRe Rl 0B (B R ThCReM | "t e
the | ave 06 sodrelhe iSRS AR ERIBR Rt GRASRUR P NERTR ACl tdesa
et MR S TR e D
oot Vel Y e e L, BN Ol e, 2 SR P Lo gy e i o
to close té ’Hl% s!ecao\rllvc? griagge?byt/ Q ?engtlh%%glgurgp sition.
In accordance with further embodiments of the present disclosure, the first clip and
second clip are metal, plastic or a combination of metal and plastic. The first clip and second
clip are further defined by teeth at an open tip or on an inside surface of the first clip and
second clip to aid in gripping tissue. The first clip and second slip may further include rubber
coating to aid in atraumatically grasping tissue.
The disclosed tissue retractor assembly, therefore, provides both organ and anchor
attachment with the same type of clip and deployment technique. The disclosed retractor
assembly thus allows the possibility of deployment of multiple clips if advantageous to the
procedure, an anchor which may be used to transfer a force, a length of suture or fiber to
enable tensioning from the organ grasper through the anchored point, and a delivery system
to enable introduction through a 5 mm port. The disclosed system permits
attachment/securement of both the grasper and the anchor within the abdominal cavity and

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. Moreover, the disclosed



I n one enbodi nent, as above, the user interface includes an outer tube or
cannul a and the grasper is at least partially relatively wthdrawable into
and out oWvoths/mwadier cannul a; when at | east one of the ®oTars2canmessn and
the grasper is noved relative to the other of the outer cannula and the
grasper to cause the grasper to be at least partially withdrawn into the
outer cannula, a distal end of the outer cannul a bears agai nst a proxi nal

end of thgRNEEcRE astsaﬁbl%@l%n@rrelﬁm I)ﬁﬁ@@lﬁ)/énlaﬁ‘orlfﬁ)\ﬁ@thQQ%nﬁm%ll B8 ah he
bi asi ng nmechanism Preferably, the user interface includes a longitudinally

movabl e quiesi.g8nuUl @ and a substantially stationary grasper support
di sposed within the outer cannula and attachable to the grasper, the

grasper bei ng Ag3k;ih&a tarpﬁleﬂdrq+tllyvawogn9'e 1§tea£gt&1@r@ﬁ%tﬁheqavemee out er

cannul a. Wien the outer cannula is noved reflative e grasper to cause

the gras Qggue%graﬁﬁoﬂssén@[ﬂftA@@cﬁ{olr E)log%ro\f\écrts%n?m chbAnd H)%} ng; Oﬁ?t%””“' a a

di st al e out er cannul s~ agai nst a pr oxI ma the arns of

the gr aslo%&blé’" o%£t?ot% ftﬂ{]é anbl%"‘?n R0 By 1,0 PR TIRY 8& 1sq0 %h@guuﬁfﬁlh%‘t'

In anot her e Pt ace 1nc er cannufa havi ng
a distal m_.and S ast

abuttablém% éﬁ%%edkwﬁe%“% Pﬁk M@ﬁh m?ﬁgaogﬁ %gn%ﬂndpﬁ%l u@ iFmﬁ%ast one of
t he outer, can and th as ati.ve t Q f the
outer cattinghn g P uphR HREhe R CREROR 8614 Rerbal dEndhiiied pear s
against th end of 'the er. and forc opposi ng
the by asicigoPRERAIE LR R v pe TatBBERREARS e hETTr o ﬁ?'igswﬁ%% b User
interface include a |on |tud|naII e outer ca avi ng a distal

ri mand @rﬁ?ra@wtergﬁw&gﬁt msgfﬂfs(@@ wfi%wgh Piye thenBs) W&ena B St t achabl
to the grasper. In either case, the proximal end of the gr asper preferably
i ncl udes A 2pdingieddnuardly dowasey e BWtftrI‘?éfhelcgh%lﬁ%ltbﬁﬁY ef theyaicher Whd s stal rim
of the outer cannula; relative novenent of the grasper to the outer cannul a

forces t Histgl augbofgpreeniplahafbenters e ieseriariod theiagehsr, thy tabsegtahngderpesth Bait er

di aneter portion. I n accordance with the invention, in one
embodi memhouldaser {lange of the eprtrbshaftytherablerreventing rmoxaliof hegnchog fremabed on t he

proxi mal end of the user interface and mechanically coupled to
distal end of the shaft.

In accordance with the invention, an intracorporeal surgical tissue retractor is
provided, having a) an anchor selectively deployable in a first tissue not to be retracted; b) a
grasper selectively deployable on a second tissue to be retracted; ¢) a longitudinally
selectively movable support threadable through the anchor and attached at a substantially
distal end of the movable support to the grasper; and d) a deployment user interface,
couplable to the movable support and having a proximal end manipulable by a user
extracorporeally and a distal end releasably attachable to both the anchor and the grasper,
adapted to intracorporeally deploy the anchor into the first tissue and the grasper onto the
second tissue. When the anchor is deployed in the first tissue, the grasper is deployed on the
second tissue, and the movable support is selectively moved proximally, the second tissue is
selectively retracted. The more the movable support is selectively moved proximally, the

more the second tissue is retracted, thereby enabling dynamic retraction of the second tissue.
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t he anchor positioning tool, enabling selective |ongitudinal novenent of

t he anchor positioning tool and depl oynent of the anchor in the first

ti ssue. TWo 208403618t erf ace preferably al so includes a secous2@ECHUESDr

di sposed on the proximal end of the user interface and nechanically coupl ed
to one of the outer cannula or the grasper, enabling selective relative

| ongi tudi nal novenent of the grasper with respect to the outer cannula to

sel ectively 0mhe%ﬂfﬂ)o@lhfaﬁletﬂeaﬁcﬂoap@f&iw NeluEasR@hlity F Gh a1 pﬂoyecuﬁ e second
actuator is nechanlcally coupled to the outer cannula enab I ng selective

I ongi t udijQRly, M YERBAGa19T r&ﬂﬁal%&foséﬂ‘%ﬂﬁﬂB@dﬂ“ﬁ&erﬁﬁ?ﬂﬁ@feg§ & hbhgncgbasper to

sel ectively open and cl ose e Jjaws of the'grasper. The user interface

pref er abl,y, Juwemﬁ{wamgg&%ﬁ%e beééfn?&td-ﬂaﬁér?ﬂ T tlgs @ﬁa&%ﬂﬁb@ iRfRxd el end

of the user Interface anlca y couple e grasper support

enabl i ng aft%hﬁ%dn}{l‘ﬁa LPRgL 511;5109 ’Lﬂého‘i’B%{s‘?ﬁ'&gﬂ{F%tQ& ah%%e@{oaascﬂé%l AUBPALLs&O free the

gr asper e user |nter ce and grasper onto the second

issue. fhe.pl.as) NoI8c %ﬂglﬁ% L gt P ARRPL RIS cllggs @ el

spring dlspose rasper, e grasper support
preferably iincl udes a end f r suppor t
that is ﬁ}éch‘?ag?sm%nhn'gogoq rte}.| Vel%lwdthira?vn 1nq0 ﬁm?ﬁgteh%anrglcﬂa til%?ut% eclarérﬁll? a urges

di mensi o to fit e anchor to . f C|I|tate

et evalicpby Ofa%epant“sﬁfé@wf e %g‘ﬁwe"“’i@ﬁé‘)ﬁ’&éPHPHP‘EPfO&%t?ﬁl W& ably furt her

i ncl udes suhst ant i i mova for.o ablllty aof, novenment of the
first and Fan%liyosﬁr ! %‘Qg‘brf”éon %ﬁeng[{%%gsi %ﬁéﬂﬁgg RRIEIGEHE  on i ncl udes an
anchor retr avi i.n boqy and central shaft disposed

Wit hin tﬁ@ntﬁ%‘{"ﬁloﬁdgi/an teS Q%QYFEH e I A {ipSUR 804 tA G EEUBFE%i nal end and a distal
end, the distal end of the central shaft |nclud|n% a sl oped portion

term nating .Rreéer%%&p&%%hor@@srtwgm e raifachisbls tovhe sl eqlde%félee Whe flexible
detent tab cut into and angled inwardly towards a center of the main body

of the andhidice ayheleasahly afiagiahle te fig nesin bosly of disrapglior.sQag of thqvmaindodnof nt eri or

of the main body of the anchor, the tab catches underneath the shoul der of
the cent g anshesfand the paehebposiicainaried] isludenpance 6ad thaethshefithe mpindady ple di st al
end of the central shaft and thereby facilitating retrieval of the anchor
f r om t he thq anghortapd g @ncliphposgvaingrtoql arctudevaplutabitl ofperys felepsahbyrseewilage a
| ocator | oop projecting froma distal end of the main body of the tool, the
| ocat or |Ithroifienigei ‘A Useopatfhe raeforablyl indhalesroyatitreasugrodte niddle sdwdlat hr ough t he
anchor so that the retrieval tool is guidable along the novabl e support
di r ect | y disposed evitamcthoputeridaenulag tfatanchdr pogitiongngaoelftemghattychedtopd diglalteoda | oop
tightener adapted to selectively tighten the |ocator |oop around the
novabl e sifipeaiitidle cannula. In this embodiment, it is preferred that the arms be disposed on the

anchor positioning tool and biased radially outwardly from the middle cannula, wherein when

the middle cannula is relatively withdrawn into the outer cannula, the arms are urged radially

inwardly via the outer cannula.

The legs of the anchor are preferably curved outwardly and made from a resilient

shape memory material; as the middle cannula is relatively withdrawn into the outer cannula,

the outer cannula urges the legs of the anchor into a substantially straight configuration. The

proximal end of the user interface preferably includes a first actuator coupled to the middle

cannula; actuating the first actuator in a first motion moves the middle cannula in a distal

direction to enable deployment of the anchor in the first tissue. Preferably, actuating the first
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Preferably, the novabl e support nentioned above includes a suture having a
proxi mal end wound around and sel ectively unwi ndable from a spool disposed
in the prwwiznm/oossid of the depl oynent user interface. TiR€TASRMRAO44683
preferably threaded through the user interface to the distal end of the
user interface. The user interface preferably includes a wire |ocator |oop
sel ectively projectable fromthe distal end of the user interface and

mechani C‘%ﬂub(tonﬂ%E&ﬁd%t@n FRVE e AfddiadaiulfinsRSE/a it i BRQmiARI end of
the user interface and adapted to capture the novabl e support and w t hdraw

t he novalle, sMRRRLT ik REPrilhe user interface to enable |ocation of the
depl oyed anchor and the deployed gr asper. Addi ti onal features,

functi ons andpanelivhginphe, il 66 QT8R iR PRGAAT RERAL ARSAAGI 1 es wi |1 be

apparent fromt etal escrip , particularly when

read in ‘}Qg%r%f‘e&éa% ‘i&‘a&h*&blte ?@a@ﬁﬁﬁ&&%ﬁuéﬁl {o‘c’sﬁptaﬁﬁh%th%ﬁﬁ'ﬁ&ﬁlﬂt%\é 3 THE

DRAW NGS per spective v exenplary tissue
retractor, gﬁﬂmula housi ng a grasper and anchor. Figs. 2A-C are
perspectlve views of an exenplary tissue retractor at progreSS|ve stages of

F
o asper 1SR RRE Rl e bty Tl Dol BRSGHLT o N B BRI TG Scper

in an open .
P& e refeasalbg/ securable in the groove. As above, the user interface includes an outer

cannula and a middle cannula disposed within the outer cannula, the anchor positioning tool
being attached to a distal end of the middle cannula. The arms of the anchor positioning tool
are biased radially outwardly from the middle cannula; when the middle cannula is relatively
withdrawn into the outer cannula, the arms are urged radially inwardly via the outer cannula
to engage with the groove of the anchor. The main body of the anchor preferably also
includes at least one notch formed at a distal end of the main body adapted to accommodate
the movable support when the anchor is deployed in the first tissue.

The resilient material of the anchor is preferably variably pliant at different
temperatures, wherein the material is less pliant at body temperature than at room
temperature.

In one embodiment, the grasper includes a pair of arms forming at their respective
distal ends a pair of jaws, the jaws adapted to securely attach to the second tissue; and a
biasing mechanism attached to the arms biasing the jaws into a closed position. Preferably,
the
grasper further includes a pair of corresponding holes respectively formed in each of the arms
through which the movable support is disposable. When the movable support is selectively
moved proximally, additional force is applied to the jaws via the movable support through the

holes in the grasper arms further tending to close the jaws into the closed position.
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Fig. 5is a side view of an exenplary grasper in an initial closed
position. Fig. 6 is a side view of an exenplary grasper in a final closed
posi ti on.wbi2g13/003613 a perspective view of an exenpl ary &oThiseoi2zn4483 el eased
position. Fig. 8 is a perspective view of an exenplary anchor with a
different configuration in a rel eased position. Fig. 9 is a perspective
vi ew of an exenplary grasper and anchor in operation. Fig. 10 is a

perspective VieWednbdlinREeHARGY titd Lﬁ&uﬁtefﬁ&n@&ﬁ&g aft REULE: HRESHuNtndN

anchor, a wire formand a grasper. Figs. 11A-C are perspective views
of an eXQl'fg)érerpXr 1% btslééé?pd’rﬁ&lfﬂ@lﬁ@velﬁ&wtﬁ&%ﬂﬁéﬁb"a@ld%‘1@(9?1% (Qlfterqglﬁllum/' ng an
anchor. A-E are per'spective views of an exenplary tissue

retractorggh aPl%é’sg BI?eso”‘f'ﬂYeeo&Jr RERR1a2hd ARRFAYLNImBy M £ Ei¥Ab Me other of the

outer cannula and the grasper to cause the grasper to be at least partially withdrawn into the
outer cannula, a distal end of the outer cannula bears against a proximal end of the arms of
the grasper and forces the jaws open opposing the biasing mechanism. Preferably, the user
interface includes a longitudinally movable outer cannula and a substantially stationary
grasper support disposed within the outer cannula and attachable to the grasper, the grasper
being at least partially withdrawable into and out of the outer cannula. When the outer
cannula is moved relative to the grasper to cause the grasper to be at least partially withdrawn
into the outer cannula, a distal end of the outer cannula bears against a proximal end of the
arms of the grasper and forces the jaws open opposing the biasing mechanism.

In another embodiment, the user interface includes an outer cannula having a distal
rim, and the grasper has a proximal end at least partially abuttable against the distal rim of the
outer cannula. When at least one of the outer cannula and the grasper is moved relative to the
other of the outer cannula and the grasper, the distal rim of the outer cannula bears against the
proximal end of the grasper and forces the jaws open opposing the biasing mechanism. In
this embodiment, it is preferred that the user interface include a longitudinally movable outer
cannula having a distal rim and a grasper support disposed within the outer cannula and
attachable to the grasper. In either case, the proximal end of the grasper preferably includes
an outer diameter portion that is abuttable against the distal rim of the outer cannula; relative
movement of the grasper to the outer cannula forces the jaws open via abutment of the distal
rim against the outer diameter portion.

In accordance with the invention, in one embodiment, the user interface includes a

first actuator, disposed on the proximal end of the user interface and mechanically coupled to
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Fig. 13 is a perspective view of an exenplary anchor and wire formin
operation. Fig. 14 is a perspective view of an exenplary tissue retractor
cannul a hwoprsgoadi3anchor and a grasper. Fig. 15 ipsTaISp@rioisB3 section
view of an exenplary tissue retractor cannula housing an anchor and a

gr asper. Fig. 16A-D are perspective views of an exenplary tissue
retractor at progressive stages of grasping an organ or tissue. Fig.

17A-D ar %hd%&%%;thﬁng/ﬂo@M@na@fmgm&ﬁ@emh fudinh] SSHeehEIfRCI@Rorat progressive
stages of depl oyi ng an anchor. Fig. 18 is a perspective view of an

exenpl ar ¥,,ghGHs to@ﬂﬂd%@éﬁﬁént bhO BERHBF QR firki tRsuel OTlleusér iRRFAdeal section
view of an exenplary tissue retractor cannula housing a first grasper and a

second gr, pPetdably also includes a second actuator, disposed on the proximal end of the user interface
and mechanically coupled to one of the outer cannula or the grasper, enabling selective
relative longitudinal movement of the grasper with respect to the outer cannula to selectively
open and close the jaws of the grasper.
Preferably, the second actuator is mechanically coupled to the outer cannula enabling
selective longitudinal movement of the outer cannula with respect to the grasper to
selectively open and close the jaws of the grasper. The user interface preferably further
includes a third actuator, disposed on the proximal end of the user interface and mechanically
coupled to the grasper support enabling selective longitudinal movement of the grasper
support to free the grasper of the user interface and to deploy the grasper onto the second
tissue. The biasing mechanism of the grasper preferably includes a coil spring disposed at the
proximal end of the grasper, and the grasper support preferably includes a hook formed at a
distal end of the grasper support that is hookable through the coil spring. The hook is
preferably dimensioned to fit within the main body of the anchor to facilitate retrieval of a
deployed the anchor. The user interface preferably further includes a substantially
immovable grip for opposability of movement of the first and/or second actuators.

Optionally, the invention includes an anchor retrieval tool having a main body and a

central shaft disposed within the main body, the central shaft having a proximal end and a
distal end, the distal end of the central shaft including a sloped portion terminating in a
shoulder matingly engageable with at least one flexible detent tab cut into and angled
inwardly towards a center of the main body of the anchor. When the distal end of the central
shaft enters an interior of the main body of the anchor, the tab catches underneath the

shoulder of the central shaft, thereby preventing removal of the anchor from the distal end of
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Figs. 20A-E are perspective views of an exenplary tissue retractor at
progressi ve stages of deploying the first grasper and second grasper.

Fig. 21 iwoaopansqecti ve view of an exenplary first gragperusandosessdnd
grasper in operation. Fig. 22 is a perspective view of an exenpl ary
anchor retrieval tool in accordance with the invention. Fig. 23 is a
perspective view of the distal end of the exenplary anchor retrieval tool

of Fig. i contral shafFAnd-the? @A) ﬂaeﬁht@tn%'ﬂéﬁl}é%‘l oP B 3R&EF YR tvd S @bud Mendi stal end
of the exenplary anchor reétrieval tool of Figs. 22-23 in relation to an

exenpl ar y,, AR Apfevh NoAGRAT HARG $hMdk B 1888 13 PRI d@Re from a distal end of the
main body of the tool, the locator loop being loopable around the movable support threaded
through the anchor so that the retrieval tool is guidable along the movable support directly to
the anchor. The locator loop is preferably coupled to a loop tightener adapted to selectively
tighten the locator loop around the movable support.

Preferably, the movable support mentioned above includes a suture having a proximal
end wound around and selectively unwindable from a spool disposed in the proximal end of
the deployment user interface. The suture is preferably threaded through the user interface to
the distal end of the user interface. The user interface preferably includes a wire locator loop
selectively projectable from the distal end of the user interface and mechanically coupled to a
fourth actuator disposed on the proximal end of the user interface and adapted to capture the
movable support and withdraw the movable support into the user interface to enable location
of the deployed anchor and the deployed grasper.

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.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of an exemplary tissue retractor cannula housing a grasper
and anchor.
Figs. 2A-C are perspective views of an exemplary tissue retractor at progressive
stages of grasping a tissue or organ.
Fig. 3 is a perspective view of an exemplary grasper in an open position.

Fig. 4 is a side view of an exemplary grasper in an open position.
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Fig. 24B is a partial sectional view of the proximl end of the exenplary

anchor retrieval tool of Figs. 22-23. Fig. 25A is a perspective view
of the diwbabisse1sf the exenplary anchor retrieval toolPCOfUSEIIQOH4468D- 24
secured onto the exenplary anchor depicted in Fig. 24A Fig. 25Bis a

sectional view of the distal end of the exenplary anchor retrieval tool in
accordance with the invention of Figs. 22-24 secured onto the exenplary

anchor depi ct egs 5%anh&Vl%@fanFéxg&pla%%sgeﬁﬁ%nﬁﬁ'ﬁlbBMl oVikisyvs of the distal
end of the exenplary anchor retrieval tool of Figs. 5)25 removing the

anCh_Or fromt F%.SEI% A SRLViSN MY exem lary grf{pgrln%%al'ccfos@d ﬁ&%o’nonal view of the
proxi mal end of the exenplary anc rieval tool of Figs. 22-25

depicting r en?}éab isojpeﬁ‘s%@ctﬁf@ QfﬁWOf an exemplary anchor in a released position.

Fig. 8 is a perspective view of an exemplary anchor with a different configuration in a
released position.

Fig. 9 is a perspective view of an exemplary grasper and anchor in operation.

Fig. 10 is a perspective view of an exemplary tissue retractor cannula housing an
anchor, a wire form and a grasper.

Figs. 11A-C are perspective views of an exemplary tissue retractor at progressive
stages of deploying an anchor.

Figs. 12A-E are perspective views of an exemplary tissue retractor at progressive
stages of deploying a wire form.

Fig. 13 is a perspective view of an exemplary anchor and wire form in operation.

Fig. 14 is a perspective view of an exemplary tissue retractor cannula housing an
anchor and a grasper.

Fig. 15 is a partial section view of an exemplary tissue retractor cannula housing an
anchor and a grasper.

Fig. 16A-D are perspective views of an exemplary tissue retractor at progressive
stages of grasping an organ or tissue.

Fig. 17A-D are perspective views of an exemplary tissue retractor at progressive
stages of deploying an anchor.

Fig. 18 is a perspective view of an exemplary anchor and grasper in operation.

Fig. 19 is a partial section view of an exemplary tissue retractor cannula housing a

first grasper and a second grasper.
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Fig. 27A is a perspective view of a tissue retractor assenbly in accordance

with the invention. Fig. 27B is a perspective view of the tissue
retract orwasssmobsa3of Fig. 27A with the cover of the usecTiust@rfamss r enoved
for clarity. Figs. 28A-B are perspective views of a tissue retractor
grasper in accordance with the invention. Figs. 28C-D are

perspective views of the tissue retractor grasper of Figs. 28A-B

interacting Wetch, @Acgaﬁtﬂeﬁpécm@%% Q@diﬁe%eﬂ&blfaﬁr B bRl HOeressive Fi gs.
29A-B are perspective views of an anchor i ntracorporeal tissue

retracti QRoldLrACHOyHEME FirWiotlpdr Bfd ée@éﬁﬁl@rés‘ﬁ@n

Fig. 21 is a perspective view of an exemplary first grasper and second grasper in
operation.

Fig. 22 is a perspective view of an exemplary anchor retrieval tool in accordance with
the invention.

Fig. 23 is a perspective view of the distal end of the exemplary anchor retrieval tool of
Fig. 22.

Fig. 24A is a cutaway perspective view of the distal end of the exemplary anchor
retrieval tool of Figs. 22-23 in relation to an exemplary anchor in accordance with the
invention.

Fig. 24B is a partial sectional view of the proximal end of the exemplary anchor
retrieval tool of Figs. 22-23.

Fig. 25A is a perspective view of the distal end of the exemplary anchor retrieval tool
of Figs. 22-24 secured onto the exemplary anchor depicted in Fig. 24A.

Fig. 25B is a sectional view of the distal end of the exemplary anchor retrieval tool in
accordance with the invention of Figs. 22-24 secured onto the exemplary anchor depicted in
Fig. 24A.

Figs. 26A-B are sectional views of the distal end of the exemplary anchor retrieval
tool of Figs. 22-25 removing the anchor from tissue (not shown).

Fig. 26C is a sectional view of the proximal end of the exemplary anchor retrieval tool
of Figs. 22-25 depicting removal of the anchor.

Fig. 27A is a perspective view of a tissue retractor assembly in accordance with the

invention.
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Fig. 30Ais a perspective view of the proximal end of the user interface of

the tissue retractor assenbly of Fig. 27A with the cover of the user

i nt erf acewoenswessiBor clarity. Fig. 30B is a perepeatseve/oessd3 vi ew of

the distal end of the user interface of the tissue retractor assenbly of
Figs. 27A-B with the grasper and anchor renoved for clarity.
30C is a side sectional view of the distal end of the user interface of the

tissue retracgps 275133 ﬁ%rgﬂe{sxedﬁfve Fle@Sf th iRsB dchbr m@mgl&%% pf«gr 2iemye for
I s a perspective view of an anchor gripper sl eeve

clarity.

in accor dgpger metugkrtlrhgrfdc@\’&ﬁgvb@ for cﬁh%»

t he hook actuation assenbly of

with one of t h%s.sj8Ad§ a}%rb%gﬁedftlggpf‘é@g of 'Qﬁssﬁé 1%'&5&81‘ grasper in accordance with the

invention.

Figs. 28C-D are perspective views of the tissue retractor grasper of Figs. 28A-B
interacting with a cannula in accordance with the invention.

Figs. 29A-B are perspective views of an anchor for intracorporeal tissue retraction in
accordance with the invention.

Fig. 30A is a perspective view of the proximal end of the user interface of the tissue
retractor assembly of Fig. 27A with the cover of the user interface removed for clarity.

Fig. 30B is a perspective end view of the distal end of the user interface of the tissue
retractor assembly of Figs. 27A-B with the grasper and anchor removed for clarity.

Fig. 30C is a side sectional view of the distal end of the user interface of the tissue
retractor assembly of Figs. 27A-B with the grasper removed for clarity.

Fig. 31 is a perspective view of an anchor gripper sleeve in accordance with the
invention.

Fig. 32A-C are rear perspective views of the hook actuation assembly of the tissue
retractor assembly of Figs. 27A-B with one of the slide knobs removed for clarity.

Figs. 33A-G are a series of perspective views of the distal end of the tissue retractor

assembly of Figs. 27A-B as it is used in operation.

DETAILED DESCRIPTION OF THE INVENTION AND DRAWINGS
In accordance with embodiments of the present disclosure, tissue retractor assemblies
are disclosed that generally involve tissue retractors for single or reduced port laparoscopic

surgery or similar operations. Specifically, the tissue retractor assemblies are laparoscopic
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Figs. 33A-G are a series of perspective views of the distal end of the
tissue retractor assenbly of Figs. 27A-B as it is used in operation.

DETAI LED WB3CRI®IdION OF THE | NVENTI ON AND DRAW NGS PCTIUS2@C00t68RNCE

wi th enbodi nents of the present disclosure, tissue retractor assenblies are
di scl osed that generally involve tissue retractors for single or reduced
port | aparoscopic surgery or simlar operations. Specifically, the tissue

r et ract ol RREPABLd RSic&! WhitRRBHIRSCAR tétractRIl @ &Rus 8R8hSSr ddGIL C€S whi ch
facilitate the retraction of various organs or tissues intracorporeally.

The tiss ‘iﬁrarc&ﬁo&%&l‘cif? ITIRSRERDPE LR r FSBRBIRL lo¥ndr @ Qailchfe fofth BF fluinidonGRMPONENt

devi ces configured and di nensioned to be delivered through an abdom nal

vel |, e. QlevicésQ%S%{?e@anh%ﬂﬁén@Qﬁ&Pﬂo%e(aéliv%%fthg?gglpﬂlrapod&ﬁingl'walf,s e.g. thro dto

provi de an atra Ic means to grasp an an organ or other anatom cal

tissue/ Starléé‘q%}d% ic (?r'sgni’larﬁyglt% ;é?%" 4 mﬁg,aa‘iilﬁr?;@riogify aﬁﬁt%ﬂﬁ{ié’ﬁl%&ns%g{a%%n%” stics

of the disclosed tissue actor asse systens are gen y adapted

Lor use th%fd?a‘ﬂ%? o of offl} £ %%ﬁﬁ%a?ti&gwghfﬂe LS AR E ol ThOGinkF o d
peration of T aparoScopl ¢ surgical tool .
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.

Description will now be given with reference to the attached Figs. 1-33. It should be
understood that these figures are exemplary in nature and in no way serve to limit the scope
of the invention, which is defined by the claims appearing hereinbelow.

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 tube or 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 gripping tissue. The first leg 102a and second leg 102b may be
fabricated from flat sheet metal or plastic. Further, first and second leg 102a and 102b may
optionally be coated with a rubber, have surface features or a shape that is advantageous to
grasping without damaging the organ. The grasper 102 further comprises a locking ring 104
which is configured and dimensioned to be pushed distally by an internal cannula (not
shown) to grasp and lock the first leg 102a and second leg 102b around an organ or tissue.
The locking ring 104 may be fabricated from a short tube or a ring-shaped member.

The tissue retractor assembly 100 further includes the anchor 103 which is configured

and dimensioned to be deployed from the cannula 101 and attached to an abdominal wall
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Description will now be given with reference to the attached Figs. 1-33. It
shoul d be understood that these figures are exenplary in nature and in no
way servewoaoldmsdidt he scope of the invention, which isPdefisned/oysss he

cl ai ms appearing herei nbel ow. Wth reference to FIG 1, an exenplary
enbodi mrent of a tissue retractor assenbly is depicted in accordance with
the present disclosure in the formof a tissue retractor assenbly 100. The

tissue rehf-A6tBhn BRALMAYantAd 109K HARS d@ﬁﬁeul%g a%/h&ﬁh@ﬂlﬂoéy 165LacbicaRo houses a
grasper 102 and an anchor 103. The grasper 2 is configured and

di mensi oneglad; %@Qlaﬁféh&flgﬁqeggxl(%la la¥d i(f()‘Bn?eﬁ)egﬁ fltha?péjalgﬁg a{nha‘?"\lsclal@ nglg 101 and

includes a first leg 10 a and a second for gripping tissue. The

first | eg§ﬂ1%i%al%9y§ Fegséwggla%%?@ﬁmfl Nb§ dﬁq%lg ;éf@ﬁneﬁnﬁgt met al

or plasti Furt her flrst and seco eg 102a an y optional Iy be

coat ed Wil gl diAhEuhaNE SULAAEPITGRY edgg,camaﬂqggzth{aﬁe SyRdvant ageous

to graspl out anaglng t he organ gr asper urt conprises a
| ockin K, i i gu S di stall
by an ?nt ﬂﬁI%QéE%% fnx% §ﬂﬂ%r&:§”$t gggghﬂﬁﬁghgqgﬁlk ﬂ@gwpfeg 102a a%d
second Ie tloquaﬁgﬁnd an organ or tissue. The locking ring 104 may be
fabri cat €d"F*6m° ort tube or a ring-shaped nenber. The tissue
retractor ass 100 f incl des t he anch i s configured
hnd it rens; ondi bR BIGT et Fr il el s M e o o
abdom nal wall. anterior to an or gg ng 103 i s furt% r geflned by
a cyl i ndPrEEIsS B PSSR P h gt tb?ﬁ“ell atte tl%ﬁeaﬁﬁﬁéﬁﬁ%r&sﬁeﬁ} 9 106a

and 106b, respectively, that |lie along_an axi. 5 of th Ilndrlcal body
103. The hat bieB aetodyoed I@ﬂ%@@ﬁéwtﬁﬂ kil 8\3@1 SPed C%; ngp b gxpﬁh%flﬁflﬁed into
a preforned shape that when the anchor 103 is deg oyed b cannul a 101, the
at | east "¢75t08 hSé?IB@MéBO tsriepicted gdth thrsHasppig! OZowhich %GU?eﬁn ioa tdatoghef or med

shape to increase a pull out force of the anchor 103.
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
by a hook (not shown) attached to the proximal end of the grasper 102. Generally, the
clinician has a multipurpose 5 mm grasper in the surgical field during the procedure for
managing the tissue of the organ in question. As depicted in FIG. 2A, the first leg 102a and
the second leg 102b of the grasper 102 have been extended from the distal end of the cannula
101 and are used to surround the organ 107 to be grasped.

With reference to FIG. 2B, the grasper 102 has been positioned sufficiently around
the organ 107 to be grasped and the locking ring 104 is utilized to lock the grasper 102
around the organ 107. Specifically, the locking ring 104 is pushed distally by the interior
cannula (not shown) while the interior hook holds the grasper 102 in position. Thus, the
locking mechanism 104 clenches the first leg 102a and second leg 102b around the organ

107.
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Wth reference to FIGS. 2A-C, the tissue retractor assenbly 100 is depicted
at progressive steps of grasping an organ or tissue 107 after the tissue
retract orwaesmobg13100 has been i ntroduced into the por®Cfruseoiloaten). Wt h
specific reference to FIG 2A, the tissue retractor assenbly 100 is
depicted with the grasper 102, which had been | oaded into the cannula 101
for purposes of introduction into the port, and the first |l eg 102a and

second | eg 103amherenbeRFIEXiERHadnOBlasRE 160 Jigkal, tRdnffla f18s cannul a 101.
Once inside the port, and at the organ 107 to be grasped, the grasper 102

i's pusheqqPidfedQhd flﬂ?é%l i SLARL e 'ﬂgole fvhbRE R %Bﬁlsgéld (Qé/talaallPQﬁllé tﬂ@@&sp%h OW”)

attached to the proxinmal end of the grasper 1 Generally, the clinician

has a muljph w&&aﬁgygdsfgxeﬂlg;e%?ﬁgﬂa {01, LRSI ERG, Eb,ité@'gé%ué ieﬁgﬁsﬂﬂe procedure

for managing the't organ in question. epicted in FIG 2A

R S o R L I G S A U i L

ext ended Tromt n e cannula 1
the orga 7 . qr . A refe e grasper
102 has BESR ADEr AR R AR Roc 1o P e RRE S b 8 T e G o s ped e
the | ocking.ring 104 is b1z to |lock the grasper 2 argqund the organ
107, Spedheitatocnlet dbis 4 T9r SeopBitel HuHARE Do RGR B e e o
cannul a %not SHOYﬁQPMhile the interior hook holds the grasper 102 in

posi t i on. "Fhili§ PSEhEP| ocki ng mechani sm 104 cl enches the first |eg 102a and
second | eg 102b around rgan 107. Vth reference to FIG 2C, once the
or asper 1021 SUTDEREY.to PGS S At GS Eirbof et S GIh b ShY BATBOT ol case

t he hook, erein . the hgok js pushed distal allow ng the grasper 102 to be
depl oyed ' a&ehdnglde%ﬁﬁﬁgeff&wd%gpe&@ﬁ?fe& DI LN SIS HVith SLHEIFet r act or
assenbly 100 further includes a suture 108 which secures and all ows

adj ust nerie FB 3¢ e sippres p & is dgmicted Inan; “waen potiten apddpdydes st §gdd?¢ #dal |y, the
suture 108 is attached to the apex of the first and second | egs, 102a and
102b, resproet lagd|lgb andridlogliee degvp bl b e firgtiead pesordilss & Idamnd 1 By Mt bre di st al
tip. Turning now to FIGS. 3-6, another enbodi ment of the invention is
shown as npdaeperinipsoviraad maydeiferared ante gifapp.cPistl pids Wil Treanddédl #1§ f or gri ppi ng
an organ or tissue. Wth reference to FIG 3, the grasper 110 is depicted
in an "opeierappsiahiforned gl 2 lavplsadete paovida smolespredd o aphidus motsrithbleaigeal 12b and
a locking sleeve 111. The first and second |leg 112a and 112b may be nade of
st ai nl essvithi wlaclateggraspyistue of or oreah. i Addgionhlpene @ithe atllcasiniast ahd Seconth#c113b are
preferably each formed as a | oop so as to provide a nore spread out and

t hus nor €134 @l 1é 2lameg havetshrigdeifciurto i.gr asptidns sguedigal cad obthg dimst 1e&ddBa i onal | y,
one of the at least first and second |leg 112a and 112b may have surface

f eat ur es,and/oea (istsleand at thoRscondivgd 18b. STlal firetrick Di2a bhditidrallg inal églulid 3@ and/ or a
distal end of the second | eg 113b. The first leg 112a additionally may

i ncl ude angladgkedl Hscescch 1kt dieilwae of thb @rsdicgtl d8a mddhodisthlivad bf thelockidg 113a and
the distal end of the |ocking sleeve 111. Specifically, the angled area 114
i ncl udes see@ Bd. BpaEEcalp, tRchettawreariel aiciudes 4nglelibend whladd gova retdiiee fol r st | eg
112a, wherein the angl ed bends may be approxi mately 45, to thereby enable
the adequid @rfeRestitndi®fled 22 ONRFAE the alibled BaYs Wa Be bpheiRReR 450 t&1 G 3,
instead of a locking ring as described above in connection with Fig. 2, a

| ocki ng sheeendsld the d&RRk ©p&fng WhCoradpsr. FEHh&NAR fet@BE loguGed igadn
el ongated tube to provide stronger locking force, to slide nore readily

Wi thout gt idcRBe ¢RE keasaRea Wb QR ih BSinsdiodiWiB BX2Sa 1RKdg bt RN QY fde better
ergonom cs for ?he user at the proxinmal end.

depicted, which is preferably configured as an elongated tube to provide stronger locking
force, to slide more readily without getting cocked askew of the sliding axis, and to provide

better ergonomics for the user at the proximal end.
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Wth reference to FIG 4, an additional side view of the preferred grasper
110 in an "open" position is depicted for providing a clearer view of the
angl ed arwe 20B4036ihe second | eg 112b may be either formedTius2@2084683 ght
manner or may contain a curve in order to provide a stronger or nore secure
grip on the organ or tissue when the first |leg 112a and second |l eg 112b are
cIinched shut . Wth reference to FIG 5, the grasper 110 is depicted

in a "closed" yagstfet@be tASGt Nan b@sikida0sidd GOV ST hi réfe?reﬁf%ﬂ'éﬁéi 1dbstal |y by the
cannula 101 in the direction of the distal end o st and second | eg,

i—ﬁﬁ’ta and “Qyﬂgﬁa})osﬁt@éﬂg%ﬂlé’t@d $or pltobﬁhﬂ(g' arcsféarér%ﬁwﬂf;fgﬁe AREIRGINM TRGedddb clinch

reference to 6, the grasper 110 is depicted in a

"closed” 151'2%'1191? ﬁliee &ﬁ%%knoapéﬂaigat&% v&&%&a@aﬁlmﬁf&dﬁ%&% distally by

t he cannu urt est possi poi It wou be under st ood by

those w i/ ?OV(?(%di S%E% r%HnoJes leé %fﬁp ?H trhﬁ %?1}1 oﬁéssﬁé‘sﬁhén%é‘hxg&] %'1?2% %111 | S

pushed cl'osed to the dlsta rst and secon a and 113b,

respectiv 2a and second |l eg 112b woul d be pushed
t oget her "W 8&¥ﬂk§n€2%%%eé%%%@]%%rce thereby prOV|d|ng t he cI|n|C|an a range

of forces whi ma [ b rder.to S f|C|entIy
grip the orga&\plth fe elreélgeuta%b ??he g&ﬁpﬁ % lctteg lfﬁla 105;8 B?fltlonenﬁl ary

Ers'b ;S'gge ?%ckﬁ%si%% B e S0 BL 5 T  0 Tef! e ﬁLw%s?%?;%Eioo
e D e g e [

structure of %he anchor 103 is a cylindrical body 105 attached to at | east
two shar SERSFhi n | egs 106a and 106b that lie along an axis 115 of the
cylindrical body 105. The at |east two sharpened thin | egs 106a and 106b
are shar pened Wlﬁl r&fered6e 1oldeh ¢ shepBaeet Hds qlquéqglén aTelgsedr BoSiomethersdheir e of
the at |least two sharpened thin | egs 106a and 106b all ows the at |east two
shar penedogkhigiloeegk! lﬂ@sheea ished Gistafly by dresprnulanl Gl He the fiithesioondlic 8piabe i n

order to increase the pull out force of the
It would be understood by those with ordinary skill in the art that as the locking sleeve 111 is

pushed closed to the distal end of the first and second leg, 113a and 113b, respectively, 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.

Turning now to FIG. 7, an exemplary embodiment of the anchor 103 is depicted. The
tissue retractor assembly 100 is used to deploy the anchor 103 to an abdominal wall. The
anchor 103 may be fabricated from a preformed shape memory nitinol staple which could be
formed from a single wire form or cut from a tube. The fundamental structure of the anchor
103 is a cylindrical body 105 attached to at least two sharpened thin legs 106a and 106b that
lie along an axis 115 of the cylindrical body 105. The at least two sharpened thin legs 106a
and 106b are sharpened to allow them to penetrate tissue. The preformed nature of the at
least two sharpened thin legs 106a and 106b allows the at least two sharpened thin legs 106a

and 106b to return to their preformed shape in order to increase the pull out force of the
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anchor. 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 pgpediddié3l egs 106a and 106b and al |l ows t he an®b®US2Q3/08438he

depl oyed by a sinple tube over a tube push nechanism Wth reference to
FIG 7, the anchor 103 is depicted in a "rel eased" position, wherein the at
| east two sharpened thin |l egs 106a and 106b were prefornmed to fold in

towar ds tahgodXh$ ddbl@eAREIC qn&&ranaformﬁlsthmy%a&abvmd‘wJe%emﬁcauy Wth
reference to FIG 8, an enbodi mnent of the anchor 203 of the invention is

depi ct ed shaiﬂé!i kAfulan®1 ﬁﬁ@ﬁ@ﬁs t4 QhstrBin I’[_'ﬁecé:t least D @ha@%@@{m@@és fd@a Bhd3068

includes the at | east two (preferably four) sharpened thin | egs 206a, 206b,

206¢ and ﬁ&)@l vﬁrtﬁ’% %ﬁ@q %Qoﬁé’& R>y9&'?@__3y‘%191!9)étﬁlf]°d%w b@ﬁﬁsﬁn?eg%n?sﬂg the center

of the cylindrica e anc 203 of FIG 8 also

has cyling tﬁlce rerRQPCYIBI%O§ tg%%rfcﬂgr lfognsd(geﬁg:gatdt a Sfefd geﬁﬁé dilt?Jn &’H&G]ﬁ%&qr 203,

and the cy I ndrica ody’ Is atta 0 or integrally with the

at | east léa\é\ﬂw%gfﬂrgengg %nri ﬁ' pldﬁ%ﬁ ?6)6%8‘ efggrgpdrlﬁgc&) 9) far}ﬁjtow% qqtlbe agg ] @gchor 203

may al so inclu oves 6r notc Pinari’ca 5 for

pur poses 0 ure, 8 as IS further di scussed mnth relation
with FIG™ C'glerowlgwlt“ﬁnfﬂg) n0(136g to FIG 9, anchor 103 or 203 is attached

b iti di st al I Il 109,

The ot ni of an GG By P s epho Gt tedngtt af e B PR ion nal  wal )

109, d the 101 h Q3 di stal off of

the’ canndtacirs R hetnshBHDe T B! g, Bosatrans Ble S it Meal 36T Ao t he
hor 103 0 I ed f t the at | t ot

har pene MR By8 SHERRCLG Hooh tor BbA BB BEELTRRE P06 curve i n or

away fromthe center of the cylindrical 105 or 205 and thus provide a

suf fi ci ertysidly figmthg %i%%é)ga?éld\%@l qenfafsofpsheoqy(lse{ﬂqah'eow)?n A8 BnF16r &rths nj ury.

FIG 9 further depicts t exenpl ary grasper 102 and anchor 103 in

oper at i or#nchgp ofi iG] § giso h%éywr@%&odné% Hdke ndananedstusBiropidhhantbe and has

been | ocked in position by
203, and the cylindrical body 205 is attached to or formed integrally with the at least two

sharpened thin legs 206a, 206b, 206¢ and 206d. The anchor 203 may also include grooves or
notches 207 in the cylindrical body 205 for purposes of guiding the suture 108, as is further
discussed with relation with FIG. 9.

With reference to FIG. 9, anchor 103 or 203 is attached by positioning the distal tip of
the cannula 101 on the abdominal wall 109, the clinician’s hand usually palpates on the
outside of the abdominal wall 109, and the cannula 101 pushes the anchor 103 or 203 axially
distal off of the cannula 101 as the anchor 103 or 203 penectrates the tissue 109. As the
anchor 103 or 203 is released from the cannula 101, the at least two sharpened thin legs 106a
and 106b or 206a, 206b, 206¢ and 206¢ curve in or away from the center of the cylindrical
body 105 or 205 and thus provide a sufficient pull out force as well as protect the clinician
from injury.

FIG. 9 further depicts the exemplary grasper 102 and anchor 103 in operation.

Specifically, the grasper 102 has clinched the organ 107 and has been locked in position by
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t he | ocki ng nmechani sm 104. Additionally, the anchor 103 has been rel eased
fromthe cannula 101 and the preforned at |east two sharpened thin | egs
106a and woe@bi3mms@3returned to their preformed shape i nPoTdsSeoR0448DViI de a
sufficient pull out force. It should be noted that the grasper 102 is
novably secured to the anchor 103 by the suture 108. The cannula 101 is
retracted fromthe port trailing the suture 108 which keeps all the

conponentif, 15&“&:%6 h18haRSe 104! QUGS Ghé NichbraD3 hes Beh FAGLed fRfin MeQ@thuk07 by
increasing the tension on the suture 108. The suture 108 can be secured

out si de t)peRPMHE pf@'f&rﬁe@aﬂ&a%%o%‘ha@&&ﬁ thiR IRIRE Pl Al SoSRIBNS retﬁhe& Beegnd of the

surgery the grasper 102 wll be renoved mnth the organ 107 (in the case of
a gall ed%%@‘ﬁ?&rd&ftoﬁfdme% sufficfRft ou ?o%egq %bu])d-glg(ﬁot@@ﬁ{a ¢ 103 can be
renoved 6& ari git wt mm gr as I ng al ong

the axis g?afsgér%z ?s’}ﬁ&%llyjsg&réaq 'il?e’%%lgo '1635 %@‘sﬁtﬁl% 1%§d‘i’ﬁér &ﬂhﬂ!‘% Both parts

of the ti e retractor assenb can e renove oug e abdom na

h f th
eSO é&gaggeg%gp Mo hOHERBAL ROVGLEADs RhichAEe R IGoRRRIBRLR AL Lhe
descripti

fo b a0 Shhe e PREr BH P BegBe 7 5%fn8f6381fé%t5%ﬁn919%%fhegutagepl.O'g\'O‘f‘ﬁaé ur ni ng
d th I nbodj nent f FI G
10, ¢ hinfsﬁtggeuléﬁrc e e EpT Al B pOTHuRe an s oS SRR SSHE G B houses

an anchor wire form3 a 304. T anchor 302 is

o o et afie etk dnd et HosRbe S By a8 gt w4 die0a ol at t ached
to an abdom nal wall anterior tg an o n. The chaor 302 includes an outer
t ube 314%2%48&56%\% Praﬁlmgﬂaf%ctogzyg Surtgﬁlaf %nahloréﬁgf%n @GQ“?Y?FPP@FIPI?IH%I udi ng
at | east two barbs 308a and 308b, depicted in FIG 11B, which are

conf i gur dgVithhe HEYEBINSY @Gt Fhov %I}ﬁi@uawg@}ong thsexis oA thirpaefior QS WERMPit shaf t

309 is axially pull ed. Addltlonallg ‘the anchor 302 includes a retractable
sharp ti progo6e abflogtingl srHaBed mars of heessautcErctenasenphal reanbe fecveht ral  shaf t

309 is pulled axially to deploy the at |east two barbs 308a and 308b. The
wi re foriirgegh thagbdemifahweistoa cedted §y ghedutrqdagtionmfithegosto Ay gRaretpnah ghe

di nensi oned to deploy out of a distal end of the cannula 301 and expand
radi al | y.preferradrasaspertIH@ ofFige o miBodtitlly sadyrte thcahdveadpauiptietolithé at i ve to
the anchor 302 by a length of suture 311. Lastly, the grasper 304 is
conf i gur ederaneh idicomestiianeith Fig. ®xt end out of the distal end of the cannul a
301 and through the wire form 303, grasp tissue 313 (depicted in FIG 13),
and retract i how tilergdd §1GI10eanchltematehissueactragioaaBObly 0@ usldepiticd sue 313 into
the wire form 303. The grasper 304 may be a pediatric-type grasper with
speci al i zaechrjaavswid®the present disclosure. In the exemplary embodiment of FIG. 10, the tissue

retractor assembly 300 includes a cannula 301 which houses an anchor 302, a wire form 303

and a grasper 304. The anchor 302 is configured and dimensioned to be deployed from the

cannula 301 and attached to an abdominal wall anterior to an organ. The anchor 302 includes

an outer tube 314 and a central shaft 309, the central shaft 309 further including at least two

barbs 308a and 308b, depicted in FIG. 11B, which are configured to be deployed from the

outer tube 314 when the central shaft 309 is axially pulled. Additionally, the anchor 302

includes a retractable sharp tip 306 which retracts into the outer tube 314 when the central

shaft 309 is pulled axially to deploy 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
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Still with reference to FIG 10, the tissue retractor assenbly 300 is based
upon a 5 mm cannula 301 commonly used in the design of | aparoscopic

surgi cal woabs/003¢1@ cannul a 301 contains both the anchoPC30B2@na4468e W r e
form 303 used to grasp the organ or tissue 313. The conponents of the
cannula 301 are arranged coaxially wth the anchor 302 in the center with a
fully functional 3 mm grasper 304 proximal to the anchor 302. Separated by

a cannul grwRlchnndd301th& cWah & rai RN BRehet, ShCHRPIAR 368 isisBlPe P daRULRT i ng
316 surrounded by the outer cannula wall 317. The anchor” 302 is

const r uctggkiveno INMAnBce§65by § RERYF fhurk YPE I%%ﬁy,% S pEO10T8s e ReEmPf the

anchor 302 and internal to the outer tube 314, the central shaft 309 which

| nol udes ¢ he[orLd AL AR B RARIL B EAGnA0MAL 3b EARANE: PRGAS 3g8a and 308b

i ntegrate at can depl oyed by pulling the centra 309 of the

anchor 3g§3,f & 08k 3}198#8%@%{ FREGPL& é{ﬁc{t ﬁm‘ir ihg dROP endTJ}‘?heg{Agﬂﬁa‘{ 1&02 may be

fabri cat met a astic. eference to 1IA-C, the
tissue r L Qr S 00 | i ct oqr Lve. Ste securing
the. anchar PGB, ARRE0 s Rat Sgsi PSS Raf toa MG SR LG T Bt

assenbl y 300 hqa.Qf%n E §roduced into the SILS port (not shown). Initially,
t he distal f?%:oge H&°datinul a 301 is positioned on the abdom nal wall 312.
The clinician,s, hand usual l |.pates on the outside. of the abdom nal wall
312, A speci aPhy “ABSERAE QFIch 19y e fome Byacousray yo0s b NP P i o

| apar oscopi ¢ cedures, is utilized.to push the anchor,_302 axially distal
toF penet eare i SEELER wiSin e 58 Rl BeRne g Parratte i or der to
retract the sharp tip 306 and depl| oy t at | east two barbs 308a and 308b,
as depi ctceﬁalinﬁg?ﬂ?&%.an&ff}xg%aldfg%w éé@i%? 3419 Srapih e gFea] 8REYUS o bar bs 308a
and 308b depl oy through openings 307a and 307b in the outer tube 314 of the
anchor 302 cqmgongpts Pé‘gléfaft% Phpiseranged candelogh e aiehe 031 {heichiiflease t he
hol di ng force of the anchor 302 in the abdom nal wall 312. As depicted in
FI G 11CVithpefubynEmetionabdmmgresper 3Mpgsodmal e theeanghor 364t (epr@tsd by 2ChBuBr oxi mal
end and the cannula 301 trails the suture 311 fromthe distal tip. The

sut ure 3Ry, thewye famhod it eonprssqdripRiapannudaidingf 1¢ parogadadibyithostyddrt 309 of

t he anchor 302 by a ring 310 or simlarly shaped conponent. Wth

ref er enceanmylay@iS 1712A-E, the tissue retractor assenbly 300 is depicted at
progressive steps of grasping an organ 313 after the tissue retractor
assenbly 300 Hhsaisber3ORng qonstuwesd in wapitdes thoouterduin 3l hevhashdbiors tBORdhas
secured to the abdom nal wall 312. Cenerally, a clinician has a

mul ti pur pbge anger 302andgntasplgp thernater siboity, thacentnd skaft Ylocorlicl ingudesdr i ng t he
procedure. The 5 nm grasper nanages the tissue of the organ in question
duri ng t heragrahlepharg tipB306 el o igsanwo bads ddYaand 803h iBOJrated thancandwelaployal
specifically designed coiled spring which may have features such as surface

r oughnes $yeullingtHesetkad Qigaft 306 off thc@ndhor 308 prexisidl alierctractabidvhapeaipt306. gri ppi ng
of the organ 313. As depicted in FIG 12A, the wire form

The anchor 302 may be fabricated from metal or plastic.

With reference to FIGS. 11A-C, the tissue retractor assembly 300 is depicted at
progressive steps of securing the anchor 302 to the abdominal wall 312 after the tissue
retractor assembly 300 has been introduced into the SILS 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

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

25



303 is pushed out of the distal end of the cannula 301 and expands radially
to enable a |l arger dianmeter profile which can acconmpdate nore tissue of

t he or garw®2813/00B@33 nm grasper 304 is then extended fr ecriuseoidiogs683 end of
the cannula 301 to reach through the wire form 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 fQr&ed @@W@%ﬁ%h@%@m dchRy Y & 2aQ&IWO harb1S0Mah @ 3053, I BPRtcand or gan
313. Wth reference to Fi 12E, once the wire form 313 has been secured

around t herRIQaNa 3481 18 Neckit Al kMt B3t ShaSCitheth ENRLAGHIGS G hel ative to
the anchor 302 by a length of suture 311. Specifically, the length of

311 ' ' 0 of th
suture %)%?ﬂnzgss Q?%ﬁ%ﬁ f thdSu L& Cj lgfiraog]t %gm&%&@ag% o} Radt A€o bdBG30840 _of the

anchor 3 epicted in FIG 11C, s attac to the cannula 301.

Wth f . 302

depi ot o B il fchent B EARPLRCK ol AR A e MU BRENAT P ached
toth . : i-nal I ti t la 301 i
L0, oransSAAN, a0l B Rl SSRECLNS) Ve SR = S0L 5
th its teth d WS, t h I Nj.Cli . t t th 313
T e R e N R T A T
311 b d i de. t t wit th . i at

2L Can eSS R e BBt B U Ry 05T, APPAPI L oo
wi th the organ 3%§’%in the case of a gall bladder renoval). Renoval of the
anchor 30%° ??ﬂyf Bt O ORE Yy ei nt r oducti on of the cannul a 301, which

contains the 3. rasper 4. A 5 mm grasper coul e used to grip the
outer tube 31NVilfreRFRCSK §8 BoE AR Ffecter aﬁ?ﬁf‘lﬁ’?ya et dopiAcd & “used to
attach to the central shaft 309 of the anchor 302 and push distally to
retract REIEEIVE #astofSREPIBAMb LD ARHISHBHC fEraairT B¢ EHE YA EF™B02 to be
renoved fromthe abdom nal wall 312. The anchor 302 could be retracted into
t he canndMepdserdl igte thegiophaad thermnehpg R02 brs secursd tp drerabilemingl veallad IPy. Bot h
conponents of the cannula 301 may al so be renoved through an abdom na
i nci si on @neathed chyictah day nmplygweeseane dmm gasnsomot heowppiihguegiead findr ed t o
the length of suture 311. Now turning to FIGS 14 and 15, an alternate
ti ssue r euriagthopragedienblhe 400 graspefaprinegas dhd tssucd dreduganan wuetiion Werigg esent
di sclosure. FIG 15 provides a partial view of the alternate tissue
r et r act orthcagswirgl of theQ0gano Thea wire femc3viemi cesehcakeypeaficably dofigtedeoilatt er nal
conponents of the tissue retractor assenbly 400. In the exenplary
enbodi nenprigf wikEIG8ay halederdurdbsuch hesutfassueghmeds oabirby alagstberbiteriod @i ncl udes a
cannul a 401, which houses an anchor 405 and a grasper 403. The grasper 403
i s conpr iss€ate 06 crthah@alie @ippdigtafitle 4SRB 10 Bk depiaekinWad. 122G Kicngrd foggl e 402,
configured and di nmensioned to be released distally fromthe cannul a 401.

303 is pushed out of the distal end of the cannula 301 and expands radially to enable a larger

diameter profile which can accommodate more tissue of the organ 313. The 3 mm grasper
304 is then extended from the distal end of the cannula 301 to reach through the wire form
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.
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
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Specifically, the |oop of suture 403a is configured and di nensioned to
grasp tissue of an organ 406, retract into the distal end of the cannula
401 and twghlwsmoasieund the tissue of the organ 406. ThePramaiseo124@683 ncl udes
a back span 412, torsion springs 409 and an axi al connection between the
back span 412 and torsion springs 409. The anchor 405 further includes two
shar pened | egs 405a and 405b configured and di nensi oned to deploy froma

di stal enghopf ortsh@rCaAndacitle thERBrILASBEY, cALRIs kSthS SiaY B BFloaRdaRAbUSt ed
relative to the anchor 405 by a length of suture 411. Further with

ref erenceoh O 'ﬁé&ﬁled 418N 0 A 3nd kRBadnbSRURC EHhRIRGHLT assenbly 400 is based

2

upon a 5 mm cannula 401 comonly used in the design of |aparoscopic

surgi cal 100l SyinHR-HA0MIA, 00hea0hALAS ALl 0L ALASRETOARS g tach to

an organ 406 and an a or 405, as as a systemto p

: i 403 d
P o R0 adol® oRENAURe Ak R BLIARORH AR Duk ML REL 408 S0
h 4 i i gat . i i D. |l a 401
ey SRS RS RESLRr) LSRRI s PRSP 2 400 ey
The cannul a 4 f ur herhjﬁﬁl

udes feat ures aid in.the deli.very and firing
or - dept oyt op TR &GS EEnG SRR Bl Wb e LYo Pance £ o
FIGS. 16A-D, the ti e retractpr assenb 400 i.s depicted at progressive
Steps of REF RishaThRuaiehan &f eBSSTHEY 1dehe Pt MefoFelialhy 500 has
been introduc%i in&o t he gor &not shown) . The}%ras?er.403 IS a suture
based or GAH GHASHEPC SREPY ‘i‘tﬁée °PEE B E amr @R PRTWER BB hay | ocki ng
toggl e 402. The one way | ocki ng, toggl e 402 may be fabricated a smal |
mol ded p|8§%v§c Aﬁ&}ﬂtene\ﬁf/ BRSETke R 6‘&%@&%@@ WAG 4 qrganoﬁ%m | ed
through in one direction, but stops the |oop of suture 403a from | ooseni ng.
The | oop thcasqefisres!l btpdderiar)ogds Kepeva of fhgparhons 0y rrarredhs uct ure to
increase friction or distribute force nore evenly. Additionally, the |oop
of sut ur écinpabictiepofilpnayly $Qlc whick gpnfriasthe 3 ngm eragpag PP4. cA 5B Lrd5RF bs, on its
diameter to increase the friction of the | oop of suture 403a to the organ
406 and rceddbe ugaddo pidisdiclohter uhe 4 @lthqoaglphfgﬁ()%h@ll%hﬂ& oM gegpar ¥4493a i s hel d
flat in the cannula 401 by a hook 404 which is in the | oop of suture 403a
and hol dsisedngitenh totherchdral g 309 osilie anchon§Pzanil pushristedbrin idtegctaba at least
Still wth reference to FIGS. 16A-D, in order to attach the |oop of suture
403a t o tthe babgyHiva406 }03bie albem thglaachd 10280 bk dervevedl fromghivdwldmitat walth t he port
and placed near the attachnment site. The |oop of suture 403a woul d be noved
di stal i 312r teranchorB0ddudébstegadted ntatthecdnowp 362 osutnovel tHOBgh thé8menal |y, the
clinician has a nmultipurpose use 5 mmgrasper 413 in the surgical field
duri ng t pertpadidédiliy e Bothivempommsgif dsperinudklR) | meayadedetréraovet sieoezheih t he or gan
406 in question during the grasping of the organ 406. The 5 mm grasper 513
woul d be atg@stinilandiidd créhi@l byl thsin@odictibinef e panasdidth drb rediegddl tb e 1breapofof
suture 403a. The delivery portion of the cannula 401 would pull the free
end of tRhetuleap. of suture 403a through the one way | ocking toggle 402 to
tighten the | oop of suture 403a around the tissue of the organ 406. By

retracting th&ohaehirdQd FEesl1 Middhdr aiRehatehRsabidetR a4Ohbly e isaRpicway
| ocki ng toggle 402 and grasper 403 assenbly could be released fromthe

cannul a 4R4ecortiBfcclwitah&pdsf ditd1GulcO TG Of 5 ik, paftial €BGON tHRfaltSHAr € 411,
woul d be trailed out of the distal end of the cannula 401 while approaching

the attagRuaRRErRRY MsehBly 466 & r@MEHNOEondORert ‘a%ﬁ@cioﬁtotf aehgdmhohipendirdgm nal
wal | 410. Wth reference to FIGS. 17A-D, the tissue retractor

assenbl y (00| IRRY SLRALBLAAY ABHESnifurd LERSIALSEENIL NG ahlies Apchor 405 to

t he abdom na 10 aft'er the tissue retractor assenbly 400 has been

i nt roduc j a as been
secured ng%{ﬁ E%}P%cﬁg%ggggk 491@%&@%%@%%&%?0148%%%@5%%94 %@?ﬂ@?%ﬁd gs awre

f orm con t 0 i i fiw Lre i ich has
1 Subat anp R 68 THOM BRI, Sl REFO 1o BiSupuf T RMNE e By RERMAT

t orsi on rin 4 n i-al_connection I wee el . The anchor
205 hae IR0, PR AR aREl Ry RRRR R SRR BEIRE RO SRETEOE, 1€ P
typi cal construction of cloths pins. The anchor 405 further
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i ncl udes two sharpened | egs 405a and 405b which are not connected by a
cross nenber and are sharpened to facilitate tissue penetration. The anchor
405 i s nowgabipoadiesed and resides in the cannula 401 i RCI/USR@R/04483 oOr
simlar structure, for depl oynent. Still with reference to FIGS
17A-D, the deploynment of the anchor 405 requires that a device internal to
t he cannul a 401 push the anchor 405 distal enough that the stri pping

feature 4Q4:i80lNge RBPBEL RIS 9d3GRENIRHEE aMERENS SR A bV BaPAERATEH | 9SS 405a
and 405b of the anchor 405. The tray 413 is then retracted proximally,

whi ch po%ir%aingfﬁé, bRt s Hi@fl’apﬁf%eoq RIS ALRA 28 qgﬁ‘t@@é&oﬁﬁd thdBssBOGMRE 405 to

penetrate the abdom nal wall 410. Specifically, the cannula 401 i ncl udes

y
the stri %P%ﬂ%& G@an%hé}%s ﬂfégldE%’\?ba%Lis ) 449,&&5%9;3%@%3 50? Wi Shx i e

di mensi oned and configured to allow the two sha egs 405a and 405b of

the anCh%Bnrf}:géont&txge%Hlﬂ%ybaEﬁ %ﬁ%\%\l‘z‘faﬂf- tﬁltesf%g r? rrrl}%sgfg%g aasagﬂ}qbgfu%gr by an

internal retracting nmechani en t een partially

anchor a0t PR KARHERE A S0Pl 05 SRR 1P dre LT i) g aosa
d 405b d f I 01 th h th . Sl 8 d
a0sb i o CR B b DonET AL AR kRl Ra RAB e, “Aio

Further wj reference to FIGS. 17A-D, the distal tip of the cannula 401 is
position\g@gEﬂfi‘*&éﬁt‘)@f‘&“‘t@ﬁéfabdom nal wall 410. The clinicians hand usual Iy

pal pates on the outside of th m wal | 410. The cl|jnjc¢ian uld push
Phe’ cannuta abmizhpapfareiss P AaE hbstusitici Ao GO0 AR 405
proximally. This woul d use the t har pened | egs 405a .and 405b of the
anchor 408 &> SHAG 4K 4@@&‘8’9@% Eurefan s derhate %Fopﬂ%l.rgle‘mé)%ﬁsr 405
woul d then be released fromthe cannula 401 by retracting the cannula 401
and pushicAyuiad]cpatping hath hegragper 4R do dfasl forg cEgan;40h b an wehAHOhGF 405 and
the direction of the tension %pplied by the length of suture 411 woul d

i ncr ease eHes REYSRMMEP deploy sadhf Tihp somprirfs ofihs cannula 401 pyeraprangefl avitioth t o FI G
18, the exenplary anchor 405 and grasper 403 are depicted in operation. The
cannul a 4hmgrﬂ5§err%0(3raaé9@dwf 05 ralangéhqyaist of treegapiy @ IHeitl i grappes fOShalew e 311,
whi ch keeps all parts tethered and allows the clinician to retract the

or gan 406hdapchardPéadiieigmasnlee fabiinsiedas o ppringelip.ehlg ¢anoila 40k mpefuathar. The | engt h
of suture 411 can be secured outside the port with a clanp or other

appr opr i arcduderains fo gAlowt thedephayneht efitee loop gievuture 403e. Fhaseula 40Bfunthgr be
renoved with the organ 406 (in the case of a gall bladder renoval). The

gr asper 4ddydes &piucts edaiid mn e GelivEGCndriving foud¢pheymebeofitbegtadper 413igpdt he back
span 412 of the anchor 405 and push away fromthe entry direction, thereby
al | owi ng ahdler ddtchor 405 to be easily renoved. The normally cl osed nature of
t he anchor 405 woul d render the two sharpened | egs 405a and 405b safe in

t he abdom nal WigMifeyencBotHIGE hisAaDCihe fiss4d Eetractor gEasden004i0 defddted fte ti ssue
retractor assenbly 400 may al so be renoved through the abdom nal incision
created byodrdaeive Repsadueikpiafa0brghheOqdict thasisdaotdiradtoLask@hiig n@dihds ®cdhe sut ure.
Now turning to FIG 19, an alternate tissue retractor assenbly 500 is

depi ct ed ihtfodae@iand AGRrivhsRhEWS. AhesRer dOSE |a@§tﬂfe€basddrbrgdﬁ%r@?§@ﬁp| ary
enbodi rent of FIG 19, the tissue retractor assenbly 500 includes a cannul a

501, whi GRIRBMSEBoRof Jubuié 4@aISMENond Yy ARHinS e6NK0Ar KB WA ockTe fi rst

grasper 502 nay be fabricated as a first clip configured and di nensioned to

be depl oygdiaHahdybelHiRh@d i SERll BOHeOfladiBBar® 3RRY BowOhe R of Surslef | ned by
a Cshaped form after deploynent fromthe cannula 501. The second grasper

503 may bl@3a{t%t?)reipﬁﬁéaetﬁroﬂ§}éfﬂ REARRGIoR | uPstGRhd BHp S ARd 46 TRS1,8RGH.t O be

depl oyed axially fromt istal end of the cannula 501 and i s al So defi ned

oy 2 O shapetloh AMRLhel nﬁ%@%ﬁ%&’oﬁ ORISR GEU herBl filfigh & TSt QT asper

secure ative to the second grasper 503 by a

ength ofysuhir 6,20 WILEN AiRRALE BEAAREE b AP Rar Lfifhocand second

gr asper and hAnul a

features, i.e., small cuts or barbs, on its diameter to increase the friction of the loop of suture
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The tissue retractor assenbly 500 of FIG 19 is based upon a 5 nm cannul a
501 commonly used in the design of |aparoscopic surgical tools. The cannul a
501 depl oy® 20t38008618st and second grasper 502 and 503, r@spaskéneolisss by
pushi ng them sequentially out of the distal tip of the cannula 501. The
first and second grasper 502 and 503 woul d be pushed forward by a rod or
cannul a 501 sliding axially and with a force supplied by a screw or gear

driven n&@k%ltmrgﬂmo@h@%ce thOBoskiblIRY oBMBpiaeCPNA oS &SRRke FBZ ARt 503 may
be fabricated fromnetal, plastic or a conbination of materials that are

formed i rﬂa@fnttﬁ'eeéanﬁ‘ula 461 Wa hddk 400 AN UIGR: l'ogp 5‘&5{1@4 4052 Gh@BAG tehsifr on RANEY
type clips. The first and second grasper 50 503 woul d have a first and

second bagk,sPanuRPL4@R%h AQBannhaSBeCt i vely, for QU|d|ng or attaching a
| engt h of sﬁ@ﬁreu504 The ?l??t and second grasper 502 and 503 may

addi tional ly gﬁ]\gg’étg PR G0 FRE YBED. ih ofter to%ﬁﬁcthqhe 188%81‘5%tur heunoms. S02a,
S

502b, 503a an at the open tips or on e I nsi urface to aid in

1 i PDi NG L 55HE 1, 0SS 4<§1hwga9bg%%a&ﬁ@r;h%agguﬁr@gp%% AR08, Lo Lhe of gan 507

may furth be’coa ave Festorca shape t hat

i s advant Qus. to gra ut d n.507. Ad |t|onaIIy,

t he secongg% 5?‘% gé %8 p%ﬁh 3 o] ag?o ﬁg& (gﬁrtogagﬁiﬁ§$kmall 5009,
may have eaIu es 503a and 50 ressive
Fenth or BramCaghey BT @B{cﬁgfﬁmﬁﬁ% SRIB Uy B oy

grasper 502, ho ch is to he used to grasp the or, may have
o a1 st e el P G R B st S LR asgs sr’r‘%?%’@r to
prevent damage to the organ 507 Still with reference 19 and
Furt her W PefamHEs ENEhSEspipnofhe pigan #96 giE STRpExEre:! y 500 is
depicted at progressive steps of securing the first grasper 502 to the

or gan 5075%Ha PeBistisHg of His cseadha ﬂkjwégsl@r ogpaf spre 42 ahbrodaliney PREIP 509
after the tissue retractor assenbly 500 has been introduced into the port
(not showhihe capw af40r1g’foumdﬂlstb%%?f‘opnspéﬁasé@opsﬁzutalﬁdw%@@rouab therpag Weksi de i n

t he cannul a 501, would be fully opened such that they are nearly flat. The
first andockinedpgslefRdpaehtsnte don obggursa3d wsaenddhe tises oftke easndfca B0 f or

pur poses of introduction into the port. Once inside the port and at the

or gan 507ctrastiethg hagp¥d and wehdraw g thprpgnede thdthgroae pey 106RIAS tgdle303 may be
depl oyed. Generally, the clinician has a nultipurpose use 5 mm grasper 508,
depi ct ed and gRbEr 4@0Asently tdvdd bamelgassd Ifrof the danduleidfy Tlvefrgerend efithe &opThe 5 nm
grasper 508 nanages the tissue of the organ 507 in question. The distal end
of the cafimia, HiPdgth sf pinae étl, meald telivilal ganf $0 diseahchd di¢hefdanstla gfflasper 502

i s pushed out of the cannula 501 distally by a rod or shaft which is driven
by a scr evtilorpgeahingelchatatismnf pant fohthwanchol40s tb be sttachirdas erabBaRinwi | | be
pushed out approxinmately halfway to allow the clinician to position the
first graspen0o502 and then the first grasper 502 woul d be depl oyed. The
shape of the cannula 501 and features at the tip would help to nmanage the
dynam ¢ nat ur &vitf refehicd o8BGS grraspethe G6de edfattoyxedibly 460 i§ deleatdan al so offers
the possibility of deploying multiple graspers onto the organ 507 as

necessar 3pr(égr@§w§ ReWf seciBg i ARdoR4@0d tiier aBlbiGinal waNgbhfef thetiisug € 504 t hat
is tether to the first grasper 502 placed on the organ 507. Furt her

wi th ref e§RRER adsOmbily @50 h2WekEintbR e BEOME bt AP &lowaPnd Fcf@Blep¥sd next to
allow the organ 507 to be retracted. The second grasper 503 nay have the

same overph haSRapecaRE af MAEhk 8RaR 904, Neheldnbi 405 RSPEE fa@ﬁ@atedTa@% vafcond
grasper 503 may include nore aggressive features on the gripping features

503a and fér%%n?t@uc‘eta%rdnp§ Hflélk ﬁfe@éjofa@g@ L vallrevi@é i‘oré%lch-r}ﬁg agﬁﬂs{%ﬂh;ﬂ@ features

503a and 503b nay al so be Sharpened to the pint of formng penetrating

features. sgl-lmlgtrfé%@%&tﬁre?&ql%%%gaoq\é%g ah 211 tb?m@tp%?' lﬁ]gé’]ﬁ9 a\ﬁ@wq 09 and the

gener al nm gr asper is used'to nénage e°tissue of the abdomi nal

wal I 509. %H}gu?%?;Bgtggerg{h@%féﬁlegtgo%h ﬁ&g?%{lgsdat énllﬂlcf?lre s%ﬁ%%é;{he%udal@l m | ar

met hod as gr asper e organ

reference,t f|r rasp nd grasper
503 are &%aoﬁ‘?dcstpr@gsl unse%metg% ]ﬁ?e téoannon%?m}% ﬁglere Rﬁ Hl%??omthe port
trailing the Iength of suture 504 which keeps all the conmponents tethered
and allows the clinician to retract the organ 507 by increasing the tension
on the length of suture 504. The | engt¥ of suture 504 nmay be



secured outside the port with a clanp or other appropriate neans. At the
end of the surgery, the first grasper 502 on the organ 507 may be renoved
wi th the wogars/®8x3(in the case of a gall bl adder renovaCyr/usBapenadsig on
the geonetry of the second grasper 503, renoval of the second grasper 503
may require a specific tool which would be integrated into the cannula 501
or be a separate tool. If integrated into the cannula 501, the tool could

be rei nt iQGuEeHvd PaBPEATE 1408 ﬁﬁ%wwgfcﬁ%wot &Qﬁedt&l l%féj&Bsstn‘Pen{tﬁf@iﬂe it
wi t hout damagi ng the tissue of the abdom nal wal Both the first and

second g ra?esstﬁ%e&(ago %qlt§9§ss en@@atfoﬁ n@H@ Qlch&r 494 g@n&rﬁﬁ@llf&%@aﬂ@}eﬂd@s‘: ision

created by the introduction of the port Once a surgical procedure

utilizi ngn{hla%aﬁn%Ya%tl'11¥§tr§}$§ﬂnpllhs¥mll sﬁegm gﬁogg? d%@ﬁn@sseﬂbl y must be

removed, at least in part oug e anchor (and thus not
di to b th

"vent fon, ¢ hpaharih EEE T, 2% @6210 B hadtr0e g RRTRh the

nondegr a%%%'g&nﬁ%%a?{o tgé ?a%%g 4@? p&'httﬁe anchor 4B ﬁg{éﬂenou;ﬁh {h3t ﬁé s?PPpri efe%uf ed that

t he anchor rom t oce ure Seted.

T h h | ud
Tochor S Do B R FRI TG Vel sv%ﬂg &ngilgfa%ﬁ”%g? DbssSma MY @to%ana g e

shape, ng, a di end, 600A and |na en 0 601 is
ot of of ab >SS 5 ‘EGHB%?GQPO’FW fatiaufs & varrre e B a

sur gi cal end 60 Al h detai.l jn_ Fi

ocat or |a§§66%>o>£ gy B RS B T R ?%WF% hififgglyy e © %H‘HFGOOA
Locat or 02 is made froma wire, sut e thread, or ofher flexible
thin mat emr udgye piPRiRg \fFé@r‘i Tendbie Tl rad A w{na‘?aarteﬁlén%{ﬁ@ﬂ in the
body. Locator | oop 602 is |ooped around the suture that is attached to
anchor 2039 cenfiguist ihplomahe berphemerrddessdt tel 40k pf @%111011%%95 QHHHY t he
suture directly to anchor 203 where it is enbedded in the abdom nal wall,
for exanplod thodistabendqiths cappda #il hygepntemel raracting paelsalmevghepding anglds 604,

whi ch serves to tighten | oop 602 as desired about the suture. As shown in
Fi g. 23, 4h&w hean partigly CEgl@wdsfr@n theglistad cohef thewarmuadyl. 6DErdferet Wiledhe ect i on
of arrow A, loop 602 is retracted within main body 601 and tightens in the
di rect i orngfor 495 swoBallyiglosedin shet trayHil drtbatworbprpet? 1¢as 485eowmd 40Pb ekt t ed | i nes
in Fig. 23. O her |oop-tightening nechanisns (e.g., a lever) are

cont enpl alepldy femiskd ¢agnuip #Hi thraugle thedwp elito f0akmad BORbeintordsnto properly Di sposed

wi thin main body 601 is shaft 606 having a holl ow bore 607 adapted to
acconmodatectatesnt atteeh (ot abdvovimdl walAdllhest shown in Figs. 23 and 24A, the
di stal -nost end of shaft 606 includes a sloped portion 608 that term nates
i n a shoul der Foithek vith gefer6dd® 16 FEGDHa 7413 ahusdigel tipelfdw)caniAda 4HSE paslivooad | N Fi g.
24B, the proximal end of shaft 606 passes through a handle portion 616 of
mai N bodwdfabeht toat abdoslinatiesll a1 (hartd|cniclaanigad 62011y palpatckasiatc bosige 618 i s
formed wthin handle portion 616 dinensioned to accommobdate the w der

proxi nal tedbdb@daDlalbAaf The Obniciwkivelld pedhnthiedn@sla M0l antgiNEile@ullihghid e 624.
Fl oor 619 of bore 618 preferably acts as a stop nechanismto prevent

hyper - i nggiidula01ahd blt@ohA3Prexidael. [THSwOMEERXE BB Othaffendd1Besdi0sh @hd end of
shaft 606 (which could injure the patient).

405b of the anchor 405 to snag and penetrate the abdominal wall 410. The anchor 405 would
then be released from the cannula 401 by retracting the cannula 401 and pushing the tray 413
distal. The closing action of the anchor 405 and the direction of the tension applied by the
length of suture 411 would increase the holding force of the anchor 405.

With reference to FIG. 18, the exemplary anchor 405 and grasper 403 are depicted in

operation. The cannula 401 is retracted from the port trailing the length of suture 311, which
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The above-described structure of the proxinmal and distal ends of shaft 606
enables the clinician to | ocate and renove an anchor fromthe patient's
body uporwoantdaeséiieon of the surgery or procedure. For u®eTafS2aibiogs8xenpl ary
retrieval tool 600, it is preferred to have used a slightly nodified anchor
203" shown in Fig. 24A, for exanple. Anchor 203" is simlar to anchor 203,
havi ng a cylindrical body 205 and four |egs 206'. However, anchor 203

al so 'nC|kHE{5§%II%ErtsJ @ﬁ@ﬁed@ﬁ@alm IRy &hR5ARb yetﬂawtﬁé &gﬁl Zfd6@§"11}9dr§asfﬁ§fﬂ%nt tabs 612
cut into cylindrical body 205 . Detent tabs 612 are angled i nwardly towards

the C?nt 8&nsRh OQWeI%ggof su%ﬁbeeﬂ 1t e Glin %Eheblf s@0d 491 cah@gf stecwxﬁgﬁoﬁﬁ&cet'h@ &he

interior of anchor sl opi ng surtface 608 pushes agai nst tabs 612 as it
255, W LIa e T R TToRr AR eREYE R R i cen: 1 2bs
Sifchtﬁggéﬁneath gﬁ%ﬁgﬁggﬁgglBQ&%eré@%%gﬂg@gﬂ?@%%h?gﬁgéﬂ%bQQHgagﬁgra283
fromthed‘é §te ﬁg;d}l@é n§atyh %F(?%?u A% E\Q?t‘ﬁ“béck WE%941220291 aﬁlﬁl&rﬁ@ F”dc' an

mnthdrams i rect |on end of

haft 606 bod
205 " and et AT REEnGPBreclill uRfoby aﬁovt“'ng %ean R R R

tissue retracto se 1

un; ver sai i ag EBRRORYe AoRe bl ol AP AR Bl SapRBEL R 8 endios o
depl oynent _in .Fi gs. Fi tissue grasper
776 £ adbsh 86 wdReuRbae! iy Beh e’ %ﬁ@rﬁbgwﬁ%ﬁ)er 38k Paekifed o be
retracted. C}as i ncl udes opposabl e ypper and.l ower ar 2 and 714,
each haviTFHeler et ]4&)] 2y ko %@H@fof @W%ﬁle@ﬁﬁonﬂg GNP tfyaﬁ? ng
surfaces of distal ends 713 formthe actual tissue grasping jaws 716,

typi fi ed W{pdeetionof thegottipaboth pidetbared tofheyi¥eef fi ci ent of friction between
grasper 710 and the tissue to be retracted. In the preferred enbodi nent,
jaws 716 i ncl DQ¥ twningltaFIGhd dstraliamats thisipireigcios aremely SP@etdep e and t r oughs
716B. The teeth 716A of one of arns 712 and 714 preferably matingly engage
t he trougheprdeneBvish thepecsent Hiselogfre. alnribe xemplapderdiment ghFiOni Srthetitved nanner
as shown in Fig. 28A. It is also preferred that jaws 716 be substantially
snoot h angraciosassemblinS9h znchrdera Gaagye 80 le idiesh hpiscea first graster 7abmdaeeond ounded)
to avoid tearing or otherwise injuring the tissue to be retracted. O her
enbodi nergrapafs0dr Akplingersypef X evaydedataicsted sonfishgipavaiigured and  Pr oxi mal ends
715 of arnms 712, 714 are connected by coil spring 718 and wire strut 720.
Spring 718nbismsebtopedrplowld agnty fidhs dpdrend of the calpylalbDhgidig defirstidly aends 713
(and thus jaws 716) together and closed. In order to open jaws 716, force
is appl i edstaped foem pfiadepiaymendeomibdcahulasts TheXecond4raspergORhehapboxi mal ends
715 together. In one enbodinent, this is acconplished by the relative

wi t hdr awethbrighted hesgesndclip comfigardl ant iEncdriotdlnto bt depl®Rd heaiwilnfiodmhd dinar

di ameter or simlar dinension smaller than the width of the proximal ends
715 when ehdef @& aspek SO andlis biss défir@d by 8A-GhAsiEEbne o idgplodhdnofrom te rel ative
wi thdrawal (i.e., either the grasper 710 is pulled within the tube 750 or

the tube cZbfild H1pusbach Sugler SdPeis lreSPREuréd d Mfusichecl@haspak ssdohdi N t he tube
710 causes the tube to cinch proximal ends 715 together, thereby opening

j aws  716.grasper 503 by a length of suture 504, which is pre-threaded through the first and second
grasper 502 and 503 and into the cannula 501.
The tissue retractor assembly 500 of FIG. 19 is based upon a 5§ mm cannula 501
commonly used in the design of laparoscopic surgical tools. The cannula 501 deploys the

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
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In a preferred enbodi mrent of grasper 710, as shown in Figs. 28-A-D
proxi mal ends 715 of arnms 712, 714 are provided with a graduated di aneter
so t hat owbyos/qasiBi on of the proximal end 715 resi des a&nd/useomionssiv t hi n
the tube. In the preferred enbodi ment, proximl end 715 is provided at

| east in two stages: a narrower section 719A that fits wthin outer tube
750, and a wi der boss section 719B that does not fit within the tube 750

(see Fi 9.fordBfd by o@D %h% 5011&1%111@5&@1@ aH@%ﬁﬁ' aff&Eé/\ﬁﬁ)?he(dey aVklel%Kll 3ri¥8argr asper
is pulled backward), the distal rimor face of ube pushes agai nst

bosses 719B.SQe@gnitA §&oﬁ‘ USSRV OFBE Rrst andBedod Bla¥Rd 563 Qﬁt Rk tnﬁa?}r'ﬂeratﬁ‘{cﬁ&H&‘ d the
axis of coil spring Consequently, the proximl ends 715 of arnms 712,

714 are pHahgdat ggg‘mﬁa?coﬁeﬂa%nsc;f%at&fag%haz1[% fﬂi%’e% iRRRALCE a < LRI AR, Q" 2SP

tissue in jaws 7 as shown in Fig VWhen grasper 710 1I's secured

onto tis 5@‘?%1 1QBS’rﬁmI1 Lhagt &4, Ra.tngyﬁty%g QIEPSV"'TM fiRYhd s%@on‘ii%gasg&ts’dﬁ find R@r eat tached

as descr ove n cohnect | he previ ous e I nments.

pul I'ing, Woul % \Hrstt Pnc? J&Q&%‘%aﬁ}i{iﬁ& S(Qf ?nla|5%6ar %pﬁgt?%y Po?rgi[ruld%l |0¥ Tgafgirnggma the

bi asi ng force of 2cor s oosen n the
717 are. p t&'t/hs‘%ﬁamfen%%éo%ﬁe ﬁrrs?an*ﬁa”éo%gtﬁ%‘%‘e%ib? P 3fr€a§;cat ﬁ%nﬁ@%ﬁ’%‘po. it of ¢ he
s thr ZQ%@%%%?@%@&%% oo Pt s e A SR pd B B PR h ' st ur e
suture | bl § fé% Poprermhstiy Bpra ﬁ%BEds oot P sttt o
e e A e el o B L
transmtted to jaws 716 via the suture at holes 71 preferred

anchor 73évaélfag?<?t§§%rawé%%\a@t%¢ %%&%h@orgwms A‘odﬁtswaallymhﬁsg@nd 29308 Anchor
730 i ncludes mai n body 732 which has substantially at its proximl end a
not ched &P3.eifeld t%‘eﬁ/ﬁﬁtaﬁ@dm B apdoninal oy 2l S8YRaY 13 Mpi AgErgFsteHiDping
alternatively, main body 732 can be substantially straight and provided
with a priestirpei03p pahBb7i3s agrgtsiedectihon shpgepingy, trastee totthpghdommphwlbdy  732.
In either event, an anchor securing mechanism (to be described bel ow)

| at ches dﬁ?oT@1ﬁm@yw@deVemW@ﬂmowhkhéﬁgéeESEIOgﬂwpﬂwomthUbQ@yh?BQ al so

i ncludes at | east one notch 736 formed preferably longitudinally therein.
Not ches 786éunaaicdenttod dicegrippmgdentureseS03e and HEb, impvdeb toepreveppdantagt tvethe i s

t hreaded t hrough the anchor (and attached to grasper 710) so that the

| ongi t udiongeln Sibvenent of the suture does not abrade the abdom nal wall
tissue in contact wwth the distal edge 732A of main body 732 when anchor
730 i s depl oy8&dl witldéfticosead FiG. 18ahd hether/A8ith efiadice teeldSiSe20 By hiressuc of t he
suture by the clinician since it will not be rubbing against the abdom nal
wal | ti sseeactodbssbablly rsap peldpbet wegogrediereategoot soalringalid firkt sspe 80 do e st al
edge 732A

organ 507 and securing the second grasper 503 to the abdominal wall 509 after the tissue
retractor assembly 500 has been introduced into the port (not shown). The first and second
grasper 502 and 503, as they reside in the cannula 501, would be fully opened such that they
are nearly flat. The first and second grasper 502 and 503 are loaded into the cannula 501 for
purposes of introduction into the port. Once inside the port and at the organ 507 to be
grasped, the first and second grasper 502 and 503 may be deployed. Generally, the clinician

has a multipurpose use 5 mm grasper 508, depicted in FIG. 20A, in the surgical field during

the procedure. The 5 mm grasper 508 manages the tissue of the organ 507 in question. The
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At the distal end of anchor 720 are provided a plurality of |egs 738.
Preferably, four such |legs are provided. Anchor 730 is made froma
resilientwopnsfi®s@bl y shape nmenory nmaterial such as nitiPOOIUS2012/044683 nat ur a
configuration, legs 738 are curved outwardly from main body 732 as shown in
Fig. 29A. As shown in Fig. 29B, when anchor 730 is disposed wthin or
withdrawn into a confining space such as outer tube 750, the tube uncurves

l egs 738 d%@dlma@ftﬁéwnaa@oﬁfé%&@dwﬁéaadhwrg%ﬁ 5-@7 mtthaﬁrsﬁg@s\f;er $02 iEp@he9B. That
is, anchor 730 is in a "ready to be deployed" configuration as shown in

Fi 9 29B (f of8he canRh 961 AULES by AJ}%@ 07@9)&'\)@{?&1 ik ﬁrl{féﬁ ‘tﬁ‘/ AeRlayedconfiguration

(i.e., secured in the abdom nal wal A he nitinol or

ot her Sh%ﬁ’e%ha{ﬂ?s%)g%té’h%%vg '?‘lefﬂgtg%@ é}%z@?l@b& h&ﬁo&ﬁ%ﬁpre%f? ﬁ@%ﬁ%d'ffere“t

bendi ng properties at rent t nper at ur es. odi nent

a formul gj),9 %6%218%§a|119%%6ns§tg§1|?%§®& %&@p r 402 HPHRn Bl A )%ra%‘ er'589 Wg[}@)@éer ature

(approxi mately erature (approxinately In such a
m { b

Case: g, At @ﬁr £ e GRSk 0P RA el R0 ttngie%w%ultd%' B0 malfl lbe el

Then, after bei

d |
735 1 Sedf PRl ”t? A qﬁfﬁy%faﬁe%fiﬁ?s%w??%na?th@@%ﬁ| SRR € °°
| t 0b f m | t h | |
Bnd T oss R@@Qﬁlﬂm eegf?%nsa%ﬁ%t Sty B hetidhah Pﬁo%{zoxv@ 88%@@%‘5?‘ eroval i s
not desire

o e il al&rl%tht?;f,wws 5 L b S HENTREO i Fentebo ok Pt P 35 “Gep! ot b

in perspective in 7A and th t he outer cover ved for clarity in
Fig. 27B. eenév%hwlt ?J:Z TERAR B30 e 5O AR 0% HORPRFS LR LBt act & and
interacts directly grasper 710 and anchor 730 and a prOX|naI end 741B,

of whi ch 2Py th emgm 59750 Prighrdtsde d hg sespnd gragper SEmimshaye thegame pedalend vi ew of
distal end 741A with the grasper and renoved for clarity, and Fig. 30Cis a
sect i onalshapeapd Hmetgnss ghe fgrﬁfcgraismrpﬁm The secongygspipaigd Odrepydidedereeref gr asper
710 is controlled by trigger 752, which is nechanically connected to outer
cannul a_teagesspsdeagiras o1 thi agepimslsaturep Pfgeand 763b ¢fshayingBeted #hdemitabwplbsi ti on
shown in Fig. 30A by spring 756. Wien the user noves trigger 752 in the

di rect i orf0Bf Tha gravming featurky )32 3005 Q3b.nepy, aldopesbarpanzd tagthe pint offomgnpomel 744
for opposability), |inkage 754 noves outer tube 750 in a distal direction
(to the Ipefidtrajimg fehtgredr &b eagsyla SWsis déwoeddde theabdeinaltvedl PP andthegemardf out er
tube 750 abuts agai nst bosses 719B of grasper arnms 712, 714, forcing jaws
716 open.usBkoaugresier JFge nsed 5@ masagbittegsshchy thepbiloginZl5&ll e he feeondks er

rel eases his grip on trigger 752, trigger 752 noves back into its original
posi ti on gedapaudOB v deplyycBidA,sulostnnllyt dnndar i@haioy ds fost@exaspad 309 aawdyd for om
grasper 710, and jaws 716 re-close owing to the biasing force of coi

spring 7X& orkanh 107 s way, by squeezing and releasing trigger 752, the user
can easily open and cl ose grasper 710 to secure it on tissue or an organ to
be retract ed. vieptRwieni 6. 2N aRekend@bryifBstetdspatsoatarkebohdapapatiogareof
trigger 762, which is

depicted in operation. The cannula 501 is retracted from the port trailing the length of suture
504 which keeps all the components tethered and allows the clinician to retract the 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 the cannula
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mechani cal ly connected to m ddl e cannula or tube 760 via |inkage 764.
Trigger 762 is biased into the position shown in Fig. 30A by spring 766. In
t he pref ewoedisamiadi mrent, anchor 730 is secured to the @cstuskoedess m ddl e
tube 760 via gripper sleeve 770, to be described bel ow. Wen the user noves
trigger 762 in the direction of arrow B in Fig. 30A (e.g., by squeezing

it, using pommel 744 for opposability), |inkage 764 noves m ddl e tube 760

in a distsgh oflbd £&hhdR tddi. on’fulﬂ@grbt@a tntd me%mugrsaw tRIBDI coull el rdihryduc@nghor 730
i s disposed within outer tube 750 as shown in Fig. 30C in the straight-Ieg

confi gur ah 08 1fseind ork B 50?‘%1 3b& té‘%ﬁfov@ ﬁ%ﬁ%@ﬁiaﬁlﬁgﬁgﬁfe ti€Q@Rof fleddl € tube
760 pushes anchor § di stall As legs 738 energe fromthe distal end of

out er t ubg /iy &aﬁ%?c%ﬂh tge?@% d[nlats 855'?!a§pe?§62‘£1ﬁ1'50§%g%gr&ﬁ&;ehﬁfﬂé ion as

shown in Fig. 29A t he outer tube 7 I'sS pressed agai nst

tissue SLEEJ‘abﬁémthﬁnéE{gl?E‘i'eﬂt mtrodﬁ&ﬁm%@%e&ﬁﬂe”ate and hook into t hat

tissue, firmy securing t or therein en it is desired to renove

hor 730 f di st al
end of rm ddl é%%”%%@ﬁ‘ﬁva%e@“he B RV Rl ey SPAP RN SR 251 o
ft 762 h
Cescour e bOTaE VY a“ffaa{le p‘%‘%SAﬁﬁ%ue%ﬁusEo'rdgé‘*eﬁ’%i’eeas¥‘§%r§an lsng?nete Mder 762,

d ddl t ube . 760 wi t be. 750 h 730
e B R PG oI e Rl e PP PR it e PRETRA TS (e

2? :’:glozght g%ﬁgl%gﬁtlt,ajtapcgwy %(#3 1&1"1%&9 ég%g%og e%(r)arglab e ma)[g%lall suglll gssnlft?no?ngs SuCElO the
it is also preferred that the anchor be removed from the patient after the procedure is
completed.

To this end, as depicted in Figs. 22-26, the invention may also include anchor
retrieval tool 600. Retrieval tool 600 is generally elongate in shape, having a distal end 600A
and a proximal end 600B. Main body 601 is preferably substantially tubular in shape and
adapted to fit through a surgical port.

Distal end 600A is shown in detail in Fig. 23. A locator loop 602 projects from the
endmost portion of distal end 600A. Locator loop 602 is made from a wire, suture-type
thread, or other flexible thin material, and it serves to enable easy location of the anchor in
the body. Locator loop 602 is looped around the suture that is attached to anchor 203; the
clinician can then guide the retrieval tool along the suture directly to anchor 203 where it is
embedded in the abdominal wall, for example. One or both ends of loop 602 are attached to
pull tab 604, which serves to tighten loop 602 as desired about the suture. As shown in Fig.
23, when pull tab 604 is pulled along main body 601 in the direction of arrow A, loop 602 is
retracted within main body 601 and tightens in the direction of arrow B. The thus-tightened
loop 602 is shown in dotted lines in Fig. 23. Other loop-tightening mechanisms (e.g., a lever)

are contemplated as being within the scope of the invention.
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The preferred structure for securing anchor 730 to m ddle tube 760 and for
enabling positioning of the anchor in a desired |location in the abdom nal
wal | is gwOppsvoosdideve 770, shown in perspective by itseCT/tsnoiBiogtes81l and
in the overall assenbly in Figs. 30B, 30C, and 27A (in shadow). G pper
sleeve 770 is a relatively short, tubular construct having a nmain proxinal
section 772 that is preferably wel ded or otherw se secured to/over the

di stal end of Drgpggéh%mﬁmﬁalz@e ébm&waﬁlmsna@ﬁg@ﬁmw%&rwd%&dﬁoromthe

di stal end of gripper sleeve ?I each termnating in a substantially
or t hogongledndhod@fe al AR NEPoRA). f]&é B3k shHWR [ iYs. 28\8n SR distiTirBost 3RC,  for

exanple, teeth 776 are configured to dig into groove /34 (and/or onto

flange 73p)1n@fcogReiiks 40 etd%alitﬁ)glll%bglﬂﬂp%ﬁgﬁlat&:gg &%Hoﬁl oijh%fg%l@ Pbe m ddl e

tube 760. Arns /74 are na br ased out war preferabl’y at [east at

fold pol ’hﬁscﬁs%gd be\?\ﬁxé)h%g'b%ﬁ%ﬂ flin %tﬁﬂ tht Bl%amha” efd&shﬁ‘g‘?Oéepeagsteptﬂ Rnanly dig

i nt 0 groove e anchor and er s ve are I SpOSGd
hi d f
s SRR A0 5 S0 sl bl oy °

out war d, 2 d t et h ane (o) of engagemen 734. Slnce | egs
735 o1 - adehor S5 ARG et BEEE SR ur G0 PR R 6T
occurrin |.eaves .t he d re S secured to
the abdo%z%SF S thhtemﬁad%* 7 4 PRl R B rfé%oréi%‘ﬂfzﬁ as £o how to
open and clos% t he aws 716 b eratlon g terface 740
(speci fi OKFEOly ety srtO “5‘?‘) anl@i’?é‘épﬁﬁﬁﬁxa §B¥§?mf3‘§°§ ‘?:H?nél g e tissue to

be retracted, the as ed fromthe overal |l assenbly 700. In
the pref &FFEHOR ﬂﬁéﬁ?ﬂegyﬁé%%§6éégwpgl%ﬁ BB PYIleer interface 740
via hook 780, best illustrated in Fig 0B- C. . Preferabl the circul ar
portion 718A &he akove-dessribsiigirpatgrejod therﬂr%naﬁh and distahensy OBW%WQ 6 ghablegtheend of
hook 780 prior to use of the assenbly 700. As the grasper jaws are opened
and cl osédngisbif lopgieand rg@pe anginpor fiepythe PRGNt ol peen rolurienal hs secured to
the distal end 741A of actuator 740 as shown in Fig. 27A, for exanple. At
t hat poi HEIZCHLPr HHEUAIY. rFoFiugy ofSTEexampiiky TETevRkioeldp) it erafergdgphaveoseder t ube
750, and coil spring 718 is trapped between hook 780 and outer tube 750.
Hook 780 aistglplyenedifdsl apcliir SpHsbawvinn Fip.r24iAn fre exaniie AngBor(29éels Fingler to30B- C) ;

i nner tube 783 preferably does not nove at all and keeps the orientation of
hook 780 andws2@hhagg asylindridedbalyt208” odifeurtlegsi26f’. dfovgvers pehor208” denst ant
with respect to the actuator and the rest of the assenbly. Hook 780
i s nmechanidalet yt levnorecné drefaaldy indkiplenftdsibl8Rtdns bs ¢12gmit inRyAlin@@aPfbddy vi a

| i nkage 784 and biased into its neutral position within outer tube 750 by
spring 7865 . Iataht tagys 612 @t akdedinelrdF8awards the desdralf bodyr 26t. | Wherathe i by
arrow Cin Fig. 27A noves hook 780 distally so as to protrude fromthe

di stal erdd of shafitef criterd ehe TidCrior Dif ischoI(3QR10pingRodce BB plishwaingtasper 710
along with it, |leaving grasper 710 free to be renoved from hook 780 and
left attachedittiaich P&t theBStiisih@ tabkb Ctoifles ojiEd. 7116n ak eh@acirad, 25Mh8n t he
user releases his grip or pressure on knob 782, spring 786 pulls hook 780
back proxitdaklcthabi bdk Ut EhaAED8 is/®Bstantially adjacent tabs 612, tabs 612 snap back

into their original position/configuration and catch underneath shoulder 610, thereby
preventing removal of anchor 203” from the distal end of shaft 606. As shown in Fig. 26C,
the clinician withdraws handle 624 in the direction of arrow C, and the distal end of shaft 606
pulls anchor 203’ out of the tissue and downward into main body 601, and thence out of the

patient.
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Preferably, the hook actuation assenbly al so includes a | ocking nechani sm
to prevent accidental or inadvertent novenent of hook 780 out of outer tube
750, becaweeomwsasigr asper 710 is no |longer in contact wpPCh/usatien4468be 750,
jaws 716 cannot be readily controlled. As such, the hook actuation assenbly
al so preferably includes a | ocking gate 787 connected to |inkage 784 and
spring 789A. Locking gate 787 preferably includes a |ocking wi ndow 788 that

i's di mensioned p%é@ﬂré@émﬁ&aﬁﬁbn@omsrsﬁes@%%ragseh@gkmgmakmggrazp?el 798 the
proxinmal end of hook 780. Locking gate 787 is preferably noved by the sane

action ofy,glok dﬁ) Iéf?@ttﬁnyéfgal uRbRiRge KPR dzﬁgteﬂ th @arlghﬁlé‘\lvs gidarsgetd gn al ong

arrow C (see F 27A) serves to rai se |ocking gate 787 off —of hook 780 and

thereby gi.56 ¢kbng Wi ndow 788 from hook |ocking flange 781. The
functlonlng’%?éﬁ t@ng gate 787 is depicted serially in Figs. 32A-C. First,

in Fig. —32A tsgﬁo Oﬁlf? Cﬁfy BQI@SH%%&E&%?;%%ESSJ,FL{P. t{g%o@t@&'aﬂ@é Ql?eUt ral

configuration, Ioc ng W ing gate engaglng

hook 780 t§§ € otr 3%19 ﬁ&l ncgt %ﬁ?a%‘teﬁ%{'ﬁg‘e ?]f 0 11{0 ude (gpé)f)sa%% ngrén&l E &E%@nJSZ has

been partléﬁ rection AT ing gate

787 has r)sen %1' | gahflhh]xw L5eDga0e | ookl ng, it ddﬂ§’| grﬁgn { rf%gﬂg' Jilng, 1 ange

781. At t'hr§" 0|h wn in
Fi g. 320 I|d 85 shed furt her hp di rrow C, and
ook 780 diePdf ety tﬁiﬁc e LR AL S }*fgﬁreat@%sper 710
may be r ved ther fromand set in * on.the tissue retracted.
P ef or abIEh PREC{EH sTiBRGOsER ey | Grd o i b ﬁetractgﬁtl BTG Srooth ot i on
to first dlseng e | ockin ate 787 and. t hen nove. hook 780 %gt
However , PHHENS é‘%ﬁf“in&% é& %Jﬁé “’6 “dF Pﬁfﬁ%@g SRS SBI0SE ‘Oﬁ&e ﬁgr‘i‘i“ M are
contenplated as being w pe_of the invention, a two-step
noti on oftroughsdd ORnEhe tegh 76?A af %I}erﬁf |aavs Herrpar bt pre%r@éfda%ta&gé/ f‘éléﬁ‘?étﬂgﬁ switch
(not shown) controlllnglthe operation of the Iocklng gate 787 or a simlar
st r uct ur droughid 10R ef thiejpgher of arms 717 gpdt7d & ingnaifierlpavgd Byaprsdpndayn it Rigee spri ngs
operate to maintain the neutral position of the hook actuator assenbly
spri ng 788Abiltdsalso pigerngd diat jas é1G bombitewtialy praoath prdofkgerfedm ehapeertitgsad spri ng
789A bi ases the |ocking gate 787 downward to engage | ocking flange 781 of
hook 780;cdgaidi & prdthgloZ8oB rqundsd) ta &voghtedrg oF 8tharvarrdnjyang thaltisspedbbe r uct ed by
| ocki ng gate
retracted. Other embodiments of grasping surfaces are also contemplated.
Proximal ends 715 of arms 712, 714 are connected by coil spring 718 and wire strut
720. Spring 718 biases proximal ends 715 apart, thereby biasing distal ends 713 (and thus
jaws 716) together and closed. In order to open jaws 716, force is applied to the proximal
ends 715 of arms 712, 714, urging proximal ends 715 together. In one embodiment, this is
accomplished by the relative withdrawal of grasper 710 into a tube or cannula 750 having an
inner diameter or similar dimension smaller than the width of the proximal ends 715 when
the grasper is in its Fig. 28A closed configuration. The relative withdrawal (i.e., either the
grasper 710 is pulled within the tube 750 or the tube 750 is pushed over the grasper 710) of
the grasper within the tube 710 causes the tube to cinch proximal ends 715 together, thereby

opening jaws 716.
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787) is connected to the distal end of |inkage 784 and bi ases sane. The

i nvention contenpl ates ot her conveni ent biasing configurations, e.g., nore
or fewer WPRNIBY®3618 t he sane or different |ocations, an@Crhus2012loe46383

Wth grasper 710 deployed on the tissue to be retracted and anchor 730
depl oyed in the abdom nal wall, the structure that enabl es actual tissue
retraction is the novabl e support, which is preferably a suture 800 (see

Fig. 30B). Suilygr-RA8d bobRiRERLA a%eﬁ?ﬁpgssﬁl@wﬁtm ﬁigsﬂz%mb BRdint tksn | nner
tube 783, either above or bel ow hook 780. A proximal end of suture 800 is

pr ef er abl-y s WouRA 735 G/‘fﬁ‘@reﬁﬂ&v‘i‘(ﬁeﬁ with aﬂﬁb&ha&@ ZiahREE sEihGSonly32h5ridn M Unspool s
as needed. The di stal f suture 800 is preferably threaded through

anchor 730,404 hig R 1d9sta!ﬂﬂrr%’]1‘41fl% \§1@1ﬁ1‘r'{h%‘#uﬂeoﬁrg{hngé%rreajeglbg(ﬁmgnt’ through its

coil spring 718 an roug es 717) user actuator 740

W t hdr a Jy{}@%‘eﬁlh“?tfﬁﬁot%ﬁedﬁ RAYy ewb 16 Ss hﬂ%rgdv@e@ &R0 7 RIA RGO %ge tissue

in grasp sinply by puI |ng on sutur e Because suture

t hr eaded t e the

system ac t i u%g I?SO”1 1%]%) Wldeggols}{lméc rho)nr Z@%BL‘[ étrcféesgtgoérfpwnﬁ‘lg(ﬁ?emagea%o 1$ y avay
entlon

f h h
Al L ove T oRC by M %uttf‘?ub”% STt T ol TR %eafp bR PSR ich
t t d ti f
e adur S AP e (\%ﬂte%tr% el oy AP RO TR RS paf o LB a5
d t hi | th t |
Do 600 asiaPol eaaOLﬁ@a axi %@@é&%‘éﬂq?ﬁ@gﬁ%@aﬁ B e a0 T [ he Tool

retrieval nec anjsmis_ incorporated and integral with user interface 740.
speci f i &My Kpeagyh Fﬁw%ﬁemﬂ@ e SO R BT oY B SEB. 783 | 5
provided a wire |oop 792 é ee Figs. 30B-C). The distal end of wre | oop 792
i s sel ectiiVelly: ﬁﬁé?@%@éﬁg 88ut of the distal end of outer tube 750 via user
actuation of button 794, which is attached to the proximal end of wire | oop
792. A stiffeNVig SEepaidi Qisecquirsk onshiesiry totﬁyet@éteéyrtbt/tsewﬂlaw@md $art or all
of wire loop 792 to provide stability and prevent wire |loop 792 from
twi st i ng saregberedtisghedtan descibprdiabeve in comcgling wigythe pspiossanngimants Jihis794 i n
the direction of arrow D (see Fig. 30A) directly pushes wire | oop 792 out
of the dipstliak, iédeis voth dnapgrforcaineulnggleasidataliepveraghe trogasinghiercglof ediki an can
then thread suture 800 through the exposed wire | oop and then rel ease
but t on 79gtingPtigfaad &loban, thbertiit @fijawwoA 6 @ thpreirmgeddisase dboian taaendibrce e on opposi t e
to arrow D by a spring (not shown); as such, wire loop 792 will w thdraw
back i nt gripping for¢axgehei88s, whkern 7 bldart proviked in ot ghwdd2dnd Tldalpydl ngthsut ur e 800
therein. The clinician can then follow suture 800 down to anchor 730 and
retrieve pantpant of 3 asnt. hTigrsuppe gt shoeaye which thOpeepcanchmehof A dttacliedt ri eved,
the clinician can continue to follow suture 800 down to grasper 710 until
t he pr oxiightecagnidholglghdspar. AlQudabwhan thgadenpiillstdnehakivairato regethofisaut er tube
750, causing grasper jaws 716 to open and release the retracted tissue.
Knob 796 st@irddheithinatvi dl @i iliadgl fore by teRufulds dhds@ttddan aois AL E (see Fi g.
30A), and the entire assenbly is renoved fromthe patient.

via holes 717 and tends to further close jaws 716, thereby securing the retracted tissue

further. The harder the user pulls (within reason), the more “closing force” is transmitted to
jaws 716 via the suture at holes 717.

The preferred anchor 730 of tissue retractor assembly 700 is shown in Figs. 29A-B.
Anchor 730 includes main body 732 which has substantially at its proximal end a notched or
necked down portion forming groove 734. In addition or alternatively, main body 732 can be

substantially straight and provided with a proximal flange 735 that has a larger diameter than
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In operation, tissue retractor assenbly 700 is used as follows and as
depicted in Figs. 33A-G (with outer tube 750 renoved for clarity in Fig.
33A). | n Wo@o13d®Ag13assenbly 700 is in its pre-use confi goratSzan/o4gBhsper
jaws 716 are closed, and grasper 710 is secured onto hook 780 just within
the distal end of outer tube 750. Hook 780 is biased proximally so that the
proxi mal end of grasper 710 abuts against the distal rimof outer tube 750,

pr ef er ablyainbddy Mar [HOWRE: S8 érpiﬁcﬂé]r%@cuﬁ;lﬁ% ﬁgc@hﬁﬁlqm WdrbbdbQ er tube 750
and wi der bossés 719B bei ng di sposed abufting the distal rimthereof A

suture (rjggheggﬁ)t%nhé;gﬁloge7@5&)ﬂah§eﬁ3lgr eaded through holes 717 in grasper
arns 712, 714. Anchor 730 is secured within outer tube 750 via teeth 776

of arms 774 0 aﬂ{ﬁo%?%z §1%§ﬁ1\£fﬁdgs aQieaW&hSHotblﬁ%ﬁﬁ H}réfgllalb% 1&%%&195% or f ace

contained within outer tu The user grasps univers

740 i ” a aaf: N cﬁés%%é‘?é&ém‘%oh@te%%‘re tnd: Hlotv!&ﬁ‘e R@H;?é a%@ Jﬁfﬁ@&‘d like a

pl sto on selecting a tilssue, organ, y structure to

retr aCt ﬁéhqﬁ?e]gncﬂgrs(:]ﬁci:ﬁﬂ&egdgglgg er ;ﬂdé’ 5& ]éhap the T gﬁuctnﬁ? mtolvgrﬁé;gg% e be

retracte er squeez I'n t he

3"5%65 ﬁ;ﬁ%%{e R S g O BTN 3T 1 Ve B R éﬁthﬁﬁﬁta‘i’%s’?ﬁ bhing ot of 29°
750 Si F
bosces 7768 Zﬁw@&aﬂ%?ﬂ%ﬁ?@ r‘\%ﬁﬁwﬁf SR 730 B b o

of the ou tub 0 pushes the tube a i.nst bosses 719B i.ch forces
open the 1% “t’f‘ Yc}g °g %lesrm%i‘d”ilél%‘ﬁ iPagangt ti%%@otlv&i‘a{‘ WV\{‘]H%WBBWGI’ t ube
750 made transparent for Iarlt The can_secure the grasper jaws 716
around t 1 TARSTPEReEs 1 ghdosmiel o ﬁlswaaeii@ta{%gaai% 752. Owing to the

bi asing force of spring 756, trigger 752 and outer tube 750 will return to
their originaft Bﬁéiwﬁlé%of ageher 74 GPH%IWPPI%QIB%éf 1§@c7é|8ei’gﬁf%{'#8maurt he

tissue to be retracted Next, the user nust free grasper 710 from
user i nt &pehdees arrovitied. qncher 730Hemadsdion presdisns piefebbngBPTBOMP { he
direction of arrow C (see Fig. 27A). This serves to unlock | ocking gate 787
f r om hooknargd! sush aprigholhbits E8oalgoslgrtipndags BR arrmred gubvardufiem t ube 750.
Wth the jaws of the grasper secured to the to-be-retracted tissue, a
sl i ght | anetbddyvsE ppshopvnereEigt 2A. ghaghwn it Bigl 2%%h mhagacher T30ondibssed 780, and
the distal end of the assenbly is configured as in Fig. 33C. The
user nustwithireer vdthdragn intectronfiv@9spapt sich hreowddydidiwi 796 thavaib¢ vepurvas Bignvidar | y
sui tabl e anatomi cal structure. The devi ce begi ns the anchor depl oynent as
shown i n skitlgt th§BDewnliskantiflly stiagheds sboveh wfFig ROBr Thatbe ai@0r piles sed ‘reglzi nst t he
tissue T. Then, the user squeezes trigger 762 in the direction of arrow B
(see Fi g.to BO&ployadii einfigirhtiomsg khdvimikdge 278 4)e.,daidoasitariobd 760 tanbés id60 t 0 nove
distally. As mddle tube 760 noves distally and anchor 730 | eaves the
deployed configuration (i.e., secured in the abdominal wall) in Fig. 29A.

The nitinol or other shape memory material of anchor 730 can be selected to have
different bending properties at different temperatures. In the preferred embodiment, a
formulation or alloy is chosen that is more pliant at room temperature (approximately 20°C)
than at body temperature (approximately 37°C). In such a case, legs 738 are more easily
unbent from their straight, in-tube configuration when they are ready to be inserted into the
abdominal wall. Then, after being disposed in the abdominal wall, the temperature of legs

738 rises to approximately body temperature, and legs 738 become less pliant. Thus, anchor
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confines of outer tube 750, legs 738 gently penetrate tissue T and return
to their naturally radially outwardly curved configuration as shown in Fig.
33E. The ween1waqBet es the stroke of trigger 762, and &CERaISZN4/00f68%r i pper
sl eeve 770 naturally return to their radially outwardly biased
configuration as shown in Fig. 33F. As a result, gripper sleeve teeth 776
di sengage from anchor groove 734, and the anchor remains firmy inplanted

Wi thin ti7838Y&omes ASREHIY dHRY Byt ARG Wil Qﬁdl@%ik@fy‘%@})é Rearatiagnt, and

the suture 800 can be mani pulated to provide greater or |esser retraction

of the iy ARANIEvEOWAEASRSTaliBIS d&kBy.as desired. At the
concl usion of the procedure, the user preferably nmust |ocate the anchor and

grasper for r @\m\fﬁle'co ipBI§et11ts 0@ 'tﬁettfgg{lezgt%cjcé aggpglggt%%%ﬁ&la%ﬁ%fthé & H/iQn of

arrow D (see Fig. 30A) so as to extend wire out of condurt 790 and

thence o Yhe %\Zf?sm §er #%pﬁce?% i: %e@ﬁ&éﬂ iff ‘Rné'glgecii%eoi% m'ﬁ]% g%? gn(%gfftf? HQQ)&Y& E(?Vei oop 792,

r.
and button I's rel eased, si ng r W t hdrawn, trapping

suture .SQQmweh &rrllat(f%p ?}h#elé ﬁzgf)gﬁimgﬂ q:;ﬂnZér lge ?%Hgléag éjd%'sﬁafl ent lAi \%lgﬁ face 740 is

then reinserted in € varl ous conponents
still attached to the gist | .end of ture 800 The 1] top al ong
Suture 800 Q. AHONSHE ST R BiEmRcs AV i soang = podianstd ZEERE nook
780 to assi.st..in fi.ndi ng .anchor %30 . hook %8 fits w.thj in body 732
of anchor A8 Y OPHERE Sk Fiin dRisAgreer S ard HovHEEe Lol 42Ad 7o o
user interface 740. Thereafter, the uyser ueezes trigger.762 ext end
mdd et JHU BeER o B G erhr pp e, S eBvecomet i ehdiiert 2 Bve 770
is extended, its .arms (74 bias radially outwardly to be able teeth 776 to
dig into anc hQPe‘@P%WYOF% A REPTST | B GOHFRIRGPY frlgéﬁrg@%?@%lgh fhe user relaxes
his grip on trigger 762(1 and mddl e tube 760 is withdrawn into outer tube
750, fir é”t’ech%{’ﬁfé‘ﬂﬁ gomeeted troater gaiapldppe o8 yiidinkpgenor JFeE &5 7B hirshinge 735,
then pulling anchor 730 proximally out of tissue T. Anchor |egs 738
event ual [the Rositign ghevanin Sig: 300 OhpRiingUPer Whgp ghepsg moves trigepiehdf in the yser
follows suture 800 along to grasper 710. The user extends hook 780 by
oper at i orflirggtiog|of geok Aob FEB 304 fe.¢ Hey diveegilo psieg parmpwA €l Pppesalilzg),. The
user secures hook

linkage 754 moves outer tube 750 in a distal direction (to the left in the drawings). As

described above, the distal rim of outer tube 750 abuts against bosses 719B of grasper arms

712, 714, forcing jaws 716 open. Because trigger 752 is biased by spring 756, when the user

releases his grip on trigger 752, trigger 752 moves back into its original position shown in

Fig. 30A, outer tube 750 moves proximally away from grasper 710, and jaws 716 re-close

owing to the biasing force of coil spring 718. In this way, by squeezing and releasing trigger

752, the user can easily open and close grasper 710 to secure it on tissue or an organ to be

retracted.

Deployment of anchor 730 is effectuated by operation of trigger 762, which is

mechanically connected to middle cannula or tube 760 via linkage 764. Trigger 762 is biased

into the position shown in Fig. 30A by spring 766. In the preferred embodiment, anchor 730

is secured to the distal end of middle tube 760 via gripper sleeve 770, to be described below.

When the user moves trigger 762 in the direction of arrow B in Fig. 30A (e.g., by squeezing
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780 within grasper coil spring 718, and then rel eases slide knob 782.
Spring 786 wi thdraws hook 780 back inside outer tube 750 with the proxi mal
end of grwepers/odi€Qi3abutti ng agai nst the distal rimof owmCemstub®4i689. The
user then squeezes trigger 752 to nove outer tube 750 distally, thereby
pushi ng agai nst bosses 719B of grasper 710, forcing open jaws 716 and

rel easing the retracted tissue therefrom Trigger 752 is rel eased, and jaws

716 cl osg, uéﬂig rhih@ 78k @&@sﬁosawlﬁ@) PiniddaE ok hivSeemABK (RRCMD Gla §ikaf he di st al
end of user erface 7 the éntire device is renoved fromthe patient.

The inve Qﬁl’e&{&n'(t% ROk ftlid {EE fdﬁa%ﬁg‘%) U B2 AP A& oH O 5EK IIRpRA withRAouRX &FRKSe 1 N
near|ly every circumstance where parts are biased into a given position or

Conf'gur%klﬁﬂvnﬁF&O%C hi Qehidr? E%mqgur WoY Flo 2d§a1&stcﬁ9{1%f?9(glegiesany ot her

bi asi ng nmechani sns e enplo to the conveni ence an se of the

manuf act yp for 763?%&&1 1‘&6‘& b ugfl ﬁ}%pﬂdq(ﬁstglgg%sel@ sd%@'@ %B?t%hﬁfs&l

confi gur at ages ani ca nnect ons en the various

movi ng pae%& 3{ utterélno% 7@8 cu%%‘%ck {ﬂ?ottﬂ Fﬁa}u?r%fctuﬁve‘ar @il]fegutrarugp 2l oW BG4 Ff bgns are

al so cont eont rved tis
t t f F nb di t
Hopt ot eﬁr. i ?: %d&ff’ o i 6, ﬁ;q F BB o i e theBBYO8 bodtEnFIRRR" har
terf f th h th
oo oo e 73 ataeads%oeoi GBS R iR SR e SE P 5 hocher

structure an th ras d t he ould rovi ded with.

addi t i oné‘FS“’é‘fiF% voate ﬁPr il Srpile SR ofl S S Rirerter s it il 1
enbodlnent EF |nv on ahould be nderstood t hat the |$vention is
not Iim tee u e%@rpufhe SHt %’rou&eh@ &Y YHIHGAEQR ADTIZES 787 &wi ngs.

Rat her, the scope of the invention is defined by the clajns appearing
her ei nbe "8\ A¥ENFIE IsRsing dﬁhw‘élq“ﬂ\%r@ﬁp@% rféﬁ%lfrec}agn%mdée fyhe %prhém ated by

one of ordinary skill in the art. claimed is: 1. An intracorporeal
sur gi cal Us§rgelgres ,h@tg,na@pérﬂgge&?ﬁ;pmdsmﬁgle tube 760 withdraws into outer tube 750,

pulling anchor 730 inside. The distal edge and inner surface of outer tube 750 pulls the
anchor legs 738 to uncurl out of the abdominal wall tissue and into the straight configuration
of Fig. 29B.

The preferred structure for securing anchor 730 to middle tube 760 and for enabling
positioning of the anchor in a desired location in the abdominal wall is gripper sleeve 770,
shown in perspective by itself in Fig. 31 and in the overall assembly in Figs. 30B, 30C, and
27A (in shadow). Gripper sleeve 770 is a relatively short, tubular construct having a main
proximal section 772 that is preferably welded or otherwise secured to/over the distal end of
middle tube 760. A plurality of arms 774 project from the distal end of gripper sleeve 770,
each terminating in a substantially orthogonal tab or tooth 776 pointing inwardly. As shown
in Fig. 30C, for example, teeth 776 are configured to dig into groove 734 (and/or onto flange
735) of anchor 730 to retain anchor 730 on the distal end of middle tube 760. Arms 774 are
naturally biased outward, preferably at least at fold point 778, as depicted in dotted lines in

Fig. 31; teeth 776 only dig into groove 734 when both the anchor and the gripper sleeve are
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a) an anchor selectively deployable in a first tissue not to be retracted,
b) a grasper selectively deployable on a second tissue to be retracted;

c) a | ongwoudixmBdiy sel ectively novabl e support threadalpCe/ushooogiessai d
anchor and attached at a substantially distal end of said novabl e support
to said grasper; and d) a deploynent user interface, couplable to
sai d novabl e support and having a proxi mal end mani pul abl e by a user

ext r acor pRpbeak Withanthid ndetal Aend nﬁlaéue%@blsms@hmg Rk, oat%f%%hm%@l d anchor
and said grasper, adapted to intracorporeally deploy said anchor into the

first tissyQiapeafd & RS PSS, AN D408 ré‘cﬁﬁ&rbﬁlt&a!ré $HE teeth- 7N Rt LRGRT por eal

surgical tissue retractor according to larm 1, wherein when said grasper

is depl 0%9%%.?1?&% %smdmw 8RLE1B5h SR H&Pvibbirgbéhgomamb SoReliegtively

noved prox decond tisste 1's selective y retract

wall tissue while this is occurring, the anchor leaves the gripping sleeve 770 and remains
secured to the abdominal wall.

Thus far, description has been given as to how to open and close the grasper jaws 716
by operation of user interface 740 (specifically, trigger 752). Once the grasper is secured to
the tissue to be retracted, the grasper must be freed from the overall assembly 700. In the
preferred embodiment, grasper 710 is connected to user interface 740 via hook 780, best
illustrated in Figs. 30B-C. Preferably, the circular portion 718A of coil spring 718 is initially
mounted on the distal end of hook 780 prior to use of the assembly 700. As the grasper jaws
are opened and closed about the tissue to be retracted, grasper 710 remains secured to the
distal end 741A of actuator 740 as shown in Fig. 27A, for example. At that point, as shown
in Fig. 30C, hook 780 is completely within outer tube 750, and coil spring 718 is trapped
between hook 780 and outer tube 750. Hook 780 is preferably disposed within inner tube
783 (see Figs. 30B-C); inner tube 783 preferably does not move at all and keeps the
orientation of hook 780 constant so as to keep the orientation of grasper 710 constant with
respect to the actuator and the rest of the assembly.

Hook 780 is mechanically connected to slide knob 782 (see Figs. 27A, 32-A-C) via
linkage 784 and biased into its neutral position within outer tube 750 by spring 786. Sliding
of slide knob 782 in a distal direction as shown by arrow C in Fig. 27A moves hook 780
distally so as to protrude from the distal end of outer tube 750. This motion of hook 780
pushes grasper 710 along with it, leaving grasper 710 free to be removed from hook 780 and
left attached to the tissue to which its jaws 716 are secured. When the user releases his grip

or pressure on knob 782, spring 786 pulls hook 780 back proximally within outer tube 750.
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3. An intracorporeal surgical tissue retractor according to Claim1l, wherein
when said anchor is deployed in the first tissue, said grasper is deployed
on t he sewondiddisade, and sai d novabl e support is sel ecPCYaISoOYHE3

proxi mal |y,

sur gi cal

the second tissue is selectively retracted. 4. An intracorporeal
tissue retractor according to Claim2, wherein the nore said

novabl e support is selectively noved proxinmally, the nore the second tissue

i s retracted, ptdaghaP¥hEn

2013/ 003613PCT/ US2012/ 044683

accidental or inadvertent movement of hook 780 out of outer tube 750, because once grasper
710 is no longer in contact with outer tube 750, jaws 716 cannot be readily controlled. As
such, the hook actuation assembly also preferably includes a locking gate 787 connected to
linkage 784 and spring 789A. Locking gate 787 preferably includes a locking window 788
that is dimensioned smaller than a corresponding locking flange 781 on the proximal end of
hook 780. Locking gate 787 is preferably moved by the same action of slide knob 782;
pushing knob 782 in a distal direction along arrow C (see Fig. 27A) serves to raise locking
gate 787 off of hook 780 and thereby disengage locking window 788 from hook locking
flange 781.

The functioning of locking gate 787 is depicted serially in Figs. 32A-C. First, in Fig.
32A, the hook actuation assembly is in its beginning neutral configuration, with the locking
window 788 of locking gate 787 engaging hook 780 at its locking flange 781. Next, in Fig.
32B, slide knob 782 has been partially pushed distally in the direction of arrow C. Locking
gate 787 has risen slightly to disengage locking window 788 from locking flange 781. At this
point, hook 780 is free to move distally. Next, as shown in Fig. 32C, slide knob is pushed
further in the direction of arrow C, and hook 780 now projects out of the distal end of outer
tube 750. Grasper 710 may be removed therefrom and set in place on the tissue to be
retracted. Preferably, the user simply pushes slide knob 782 in a single smooth motion to
first disengage locking gate 787 and then move hook 780 distally. However, other
configurations of linkages and hook locking mechanisms are contemplated as being within
the scope of the invention, e.g., a two-step motion of slide knob 782 or a similar actuator, a
separate safety switch (not shown) controlling the operation of the locking gate 787 or a

similar structure, and the like.

42

RhLingticdUeRMbE 4Rt iha@tdes @MbcRingtrt@hs @ PRPrivegS UE.

WO



5. An intracorporeal surgical tissue retractor according to Claim1l, said
anchor conprising: a plurality of distally projecting legs; and a

subst ant ivaDI2g13meB Ml |y di sposed nain body. 6. An intPatarspareaiessur gi cal
tissue retractor according to Claimb5, said |legs of said anchor being
curved outwardly and nade froma resilient material; sai d user
interface further conprising an outer cannula and an anchor positioning

tool being at ﬁ@@lbgféfér&d@mgbcﬁﬁl@ﬁt @nd sglfmgg%b&atus@ﬁlainm@ﬂh% aGkrappitlogloat i vel y
wi t hdrawabl e i nsi de of di stal end of sald outer cannul a, wherei n as

sai d anc hﬁHho%Q%&tﬁét@(‘dsgwnﬂl?%r1ﬂg578"6%'w§&s' tH@hc)’ok\Msétha[c@%@rd' ifh Broxfhg outer
cannul a, said outer cannul a urges said | egs of said anchor that is

rel eas ab'dYreé 5@9&6’1%& AMGOKin AR 737 AW AFaiOLnda Bl BeBnSHARE 30T LAl 1Y

strai ght con I on.
hook 780; and spring 789B (next to spring 789A and partially obstructed by locking gate

787) is connected to the distal end of linkage 784 and biases same. The invention
contemplates other convenient biasing configurations, e.g., more or fewer springs in the same
or different locations, and the like.

With grasper 710 deployed on the tissue to be retracted and anchor 730 deployed in
the abdominal wall, the structure that enables actual tissue retraction is the movable support,
which is preferably a suture 800 (see Fig. 30B). Suture 800 is preferably disposed at a distal
end within inner tube 783, either above or below hook 780. A proximal end of suture 800 is
preferably wound around suture spindle 802 (see Figs. 32A-C) and unspools as needed. The
distal end of suture 800 is preferably threaded through anchor 730 and tied or otherwise
secured to grasper 710 (e.g., through its coil spring 718 and through holes 717). With the
user actuator 740 withdrawn from the patient’s body, the clinician can retract on the tissue in
grasper 710 simply by pulling on suture 800. Because suture 800 is threaded through anchor
730 which is fixed to the abdominal wall, the system acts like a pulley. The more suture 800
is pulled proximally away from the patient, the more the tissue is retracted. Thus, the
invention allows for dynamic (i.e., variable and real-time) selection of how much retraction to
provide to a tissue.

At some point at the close of a procedure, the user will likely wish to retrieve the
various implements secured within the patient. One could use the separate anchor retrieval
tool 600 described above; however in the preferred assembly 700, the tool retrieval

mechanism is incorporated and integral with user interface 740.
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7. An intracorporeal surgical tissue retractor according to Caimé6

wherein when said |legs are in said substantially straight configuration,
sai d anchwo 208/@aqBoyabl e into a tissue not to be retra®Ceas2018/044883

i ntracorporeal surgical tissue retractor according to Claimb5, further
conprising an anchor positioning tool attachable to said distal end of said
user interface and rel easably attachable to said main body of said anchor.

9. An int raCOSB&Efﬁ@in,%‘i’stée@%{anﬂﬁ§?'ﬁ) Wik @tﬁﬁ&farﬁﬁﬁ&"sﬁie@% §sPr&didddm 8,
wherein one of said main body of said anchor and said anchor positioning

tool ~ cOMpfiiSEs) MoK, FElc. h?he%ﬁﬁren&’fifwﬁ'@log? 7% R sBed cQiprg@ighi@nchor and

sai d anchor positioning tool conprises a plurality of arns releasably

securabl @ftf(?ﬁaﬂlgtalféna %E&ng Ok 750 id &E{ REAHALS ARk T WO WARN il dS5HA 1 8L r act or

according to alm9, said user interface conpr|3|ng an outer cannula and a

i ddi e cal andl SR EA LD SAkT AN ShAANAY Buw RS ANGHAL.POST ti oni g

tool being attac st al e cannu

around part or all of wire loop 792 to provide stability and prevent wire loop 792 from
twisting or getting stuck on itself in any way. Depressing button 794 in the direction of arrow
D (see Fig. 30A) directly pushes wire loop 792 out of the distal ends of inner tube 783 and
outer tube 750. The clinician can then thread suture 800 through the exposed wire loop and
then release button 794. Preferably, button 794 is spring biased in a direction opposite to
arrow D by a spring (not shown); as such, wire loop 792 will withdraw back into inner tube
783 when button 794 is released, trapping suture 800 therein. The clinician can then follow
suture 800 down to anchor 730 and retrieve anchor 730 with gripping sleeve 770. Once
anchor 730 is retrieved, the clinician can continue to follow suture 800 down to grasper 710
until the proximal end of grasper 710 abuts against the distal edge of outer tube 750, causing
grasper jaws 716 to open and release the retracted tissue. Knob 796 is then withdrawn
proximally in the direction of arrow E (see Fig. 30A), and the entire assembly is removed
from the patient.

In operation, tissue retractor assembly 700 is used as follows and as depicted in Figs.
33A-G (with outer tube 750 removed for clarity in Fig. 33A). In Fig. 33 A, assembly 700 is in
its pre-use configuration: grasper jaws 716 are closed, and grasper 710 is secured onto hook
780 just within the distal end of outer tube 750. Hook 780 is biased proximally so that the
proximal end of grasper 710 abuts against the distal rim of outer tube 750, preferably with
narrower section 719A being disposed within outer tube 750 and wider bosses 719B being
disposed abutting the distal rim thercof. A suture (not shown in Fig. 33A) is threaded

through holes 717 in grasper arms 712, 714. Anchor 730 is secured within outer tube 750 via
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11. An intracorporeal surgical tissue retractor according to Caim10, said
arns bei ng di sposed on said anchor positioning tool and biased radially

out war dl ywbror®aéid m ddl e cannul a, wherein when sai d nPduluS2@a0meBR | S
relatively withdrawn into said outer cannula, said arns are urged radially
inwardly via said outer cannula. 12. An intracorporeal surgical tissue
retractor according to Caimb5, said |legs of said anchor being curved

out war dl Yeeth 18 of/éﬂng mroagﬁfs E18&le 730 eHiGRk sﬁﬂsﬁﬁﬁ%ﬁlyre%ﬁfe ARG SANEI Ng to
Claim 11, said legs of said anchor being curved outwardly and made from a

resili enty,2PARE 756 MHMisdFk-&hd iverWElcfintrRise 24 i a%lgcfjk)ﬁ:fé} AR 1S

relatively wthdrawn into said outer cannula, said er cannul a urges said

| egs of ggbgw ﬂghg@léﬂpgopkgHgﬁﬁﬁggg aldiy straight configuration. 14. An
ct

i ntracorporeal surgi tissue retr or according to Claim13, said

proxi mal end ?élé%u V\%?ﬂssh@ %a‘ha&%ﬂfe?%@y%'trﬂcg @Itcﬁ Febrid, tﬂ&héé?‘b&’sﬁno%?“p' ed to

said mddl e cannu erein tuati ng of “sal rst actuator 1n a first

U o TRAERoA G 1 S8 ey rSURL RS Lot RoEOBRLE, depl oyent

trigger 752 in the direction of arrow A, preferably using pommel 744 for opposability.
Linkage 754 transmits the force from trigger 752 to outer tube 750 to move outer tube 750
distally. Since, as described above and as shown in Fig. 28C, bosses 719B abut against the
distal rim of outer tube 750, distal movement of the outer tube 750 pushes the tube against
bosses 719B, which forces open the jaws 716 of grasper 710 as shown in Fig. 33B (with the
outer tube 750 made transparent for clarity). The user can secure the grasper jaws 716
around the desired tissue and then release trigger 752. Owing to the biasing force of spring
756, trigger 752 and outer tube 750 will return to their original positions, and jaws 716 will
close securely around the tissue to be retracted.

Next, the user must free grasper 710 from user interface 740. To do so, the user slides
slide knob 782 in the direction of arrow C (see Fig. 27A). This serves to unlock locking gate
787 from hook 780 and push hook 780 distally out of the end of outer tube 750. With the
jaws of the grasper secured to the to-be-retracted tissue, a slight lateral motion frees the
grasper coil spring 718 from hook 780, and the distal end of the assembly is configured as in
Fig. 33C.

The user must then deploy anchor 730 into the abdominal wall or a similarly suitable
anatomical structure. The device begins the anchor deployment as shown in Fig. 33D with
the distal end of outer tube 750 pressed against the tissue T. Then, the user squeezes trigger
762 in the direction of arrow B (see Fig. 30A), which (through linkage 764) causes middle

tube 760 to move distally. As middle tube 760 moves distally and anchor 730 leaves the
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15. An intracorporeal surgical tissue retractor according to C aim 14,
wherein actuating said first actuator in a second notion noves said mddle
cannul a iwoaomwséiaal direction to w thdraw sai d anchor PCrarseaine44683 st
tissue. 16. An intracorporeal surgical tissue retractor according to Caim
3, said main body further conprising a shoul der region rel easably
attachabl e to an anchor positioning tool attached to said distal end of

sai d usercohfie§ bf A& tubel80, 188} 130 LERGPRAFEAss SUT G LCrdunt loSBdinaktRAINACT O
according to Caim 16, said shoul der region conprising a groove and said

anchor  pogiifiiyQRkAgdl QBlve § ORI L3t a3 B A [t ik IM EOTThaL I oo hieas@b kyorkeecur abl e
in said groove. 18 An intracorporeal surgrcal tissue retractor according

to daim }?ripg g@ ,m%mé W@cgfgggﬁer%fgmr#ﬁin%ra?girﬁ%% ﬂféﬂrﬂmﬂl@ AR @y m ddl e

cannul a di s W thin sal er cannul a, anchor p03|t|on|né t ool

bei ng at tb?a%g@%nggurgﬁgf ﬁ%tsﬁ%wr?iﬂq:igfﬁﬁakga ?ésglg,l ﬁPgﬁ?@ﬁweateeﬁl 2?6 ngi%gagéeai d arne

intracorporea rgical tissue tetractor acco ng to

bei bi d iall |y . f S al B I [ id
€119 01 GR80 AT ALY JONLIRNANGLE AR D HE SN Agurticaslgpnen sl

m ddl e cannu i ut er cannula, sard arns

are urge adially inwardly via said outer can a to enga ith said
o e ove oo it Rlebe kLG ol e R, BB (SRR B SRR LY, 520 S
according to,d aim

oast  ondrblearySonie ot dr IR g R SRR i) SSimfREG 1o 1
accommodat e sgi 4 movable gypport whep sald anchor ig, deployed in the first

grasper for removal. First, button 794 is depressed in the direction of arrow D (see Fig. 30A)

so as to extend wire loop 792 out of conduit 790 and thence out of outer tube 750. Suture

800 is threaded through wire loop 792, and button 794 is released, causing wire loop 792 to

be withdrawn, trapping suture 800 within conduit 790. The distal end 741 of user interface

740 is then reinserted into the patient so as to locate the various components still attached to

the distal end of suture 800.

The first stop along suture 800 is anchor 730. As shown in Fig. 33G, the user may

extend hook 780 to assist in finding anchor 730 as hook 780 fits within main body 732 of

anchor 730. Hook 780 helps align anchor 730 with the distal end 741 of user interface 740.

Thereafter, the user squeezes trigger 762 to extend middle tube 760 and thus extend gripper

sleeve 770. As gripper sleeve 770 is extended, its arms 774 bias radially outwardly to be able

teeth 776 to dig into anchor groove 734 and/or onto anchor flange 735. The user relaxes his

grip on trigger 762, and middle tube 760 is withdrawn into outer tube 750, first causing arms

774 to cinch around anchor groove 734/flange 735, then pulling anchor 730 proximally out of

tissue T. Anchor legs 738 eventually straighten out within outer tube 750.

Next, the user follows suture 800 along to grasper 710. The user extends hook 780 by

operation of slide knob 782 in the direction of arrow C (Fig. 27A). The user secures hook
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WO 2013/ 003613PCT/ US2012/ 044683 21. An intracorporeal surgical tissue
retractor according to Claim1l, said grasper conprising: a pair of
arns f or mvoQostoosdiei r respective distal ends a pair of pardlS2&2i0g468BRWS
adapted to securely attach to the second tissue; and a biasing nechanism
attached to said arns biasing said jaws into a closed position. 22. An

I ntracorporeal surgical tissue retractor according to Claim?2l, said

grasper fip L %Bmoﬁ Isﬂ%g%@adna t&fn rae£SE§sﬂia@ @%Mzh Shase TsPafddwel ¥
formed in each said arns through which said novabl e support is

di sposablygey 7§f’oacléﬂlsid%ﬁt@{3ﬁf>@ﬁoex%lth B P chd SSHEpESDAGHe é};‘éﬁl@{ ding to

Cl aim 22, wherein when said novabl e support is selectively noved

pr oxi mal lt%e di&dih L. (ﬁﬁ&%{t{lﬂ%rﬁﬁ irfie Pﬂhbr? ubOeSH erlﬁ %ﬁﬁb@e oﬁﬁéé‘{‘uﬂé%é‘m €

support through sai es In sa grasper ar further tending to close

said j aV\’%ils'tﬂE/Pthgl%B)ﬁplﬁhﬁg ggan?s?%stsésoﬂ 9B of grasper 710, forcing open jaws 716 and

releasing the retracted tissue therefrom. Trigger 752 is released, and jaws 716 close. With
the grasper free of the tissue and secured to the distal end of user interface 740, the entire
device is removed from the patient.

The invention is not limited to the above description. For example, in nearly every
circumstance where parts are biased into a given position or configuration, a coil spring is
shown. However, leaf springs or any other biasing mechanisms may be employed to the
convenience and ease of the manufacturer. Additionally, although the figures depict a
specific configuration of linkages and mechanical connections between the various moving
parts of the device and the user actuators, other connections are also contemplated. It is
contemplated also that the preferred tissue retractor assembly of Figs. 27-33 can be used with
any of the embodiments depicted in Figs. 1-26. Additionally, as described above, the hook
that secures the grasper to the user interface is preferably secured through the coil spring of
the grasper. However, the hook could be secured to another structure on the grasper, and the
grasper could be provided with an additional structure for this purpose.

Having described certain embodiments of the invention, it should be understood that
the invention is not limited to the above description or the attached exemplary drawings.
Rather, the scope of the invention is defined by the claims appearing hereinbelow and

includes any equivalents thereof as would be appreciated by one of ordinary skill in the art.
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24. An intracorporeal surgical tissue retractor according to Claim?2l1l, said
user interface conprising an outer cannula and said grasper being at |east
parti al | ywoebmtiosaBy wit hdrawabl e into and out of said eaTar2canmsa,
wherein when at | east one of said outer cannula and said grasper is noved
relative to the other of said outer cannula and said grasper to cause said
grasper to be at |least partially withdrawn into said outer cannula, a

di stal enghRfs $add Ut er cannul a bears agai nst a proxi mal end of said arns
of said grasper and forces said jaws open opposing said biasing mechani sm
WO 2013/ 003613PCT/ US2012/ 044683 25. An intracorporeal surgical tissue
retractor according to Caim2l, said user interface conprising a

| ongi tudijnal I w, %@gh&fg%ﬁﬁgWfﬁ@ﬂykﬁa&&ﬂﬁﬁmﬁﬂ tantially stationary grasper

support |spose in said outer cannula and~attachable to said grasper,

sal d grasper Bejngomh o m%}l@&%lﬁ\%l&%a%lé B e %T: tdihe@nd out of said

outer cannul a, sal outer cannula is noved relative to

sai d grasper Bﬁ gasp%ﬁsecf%{l}/el)?d%i eEl}@ ogasg oﬁa 1ésu9§0 bqu\‘%a;[c{e |1y wit h.dr awn into

said outer can LA EFOBUI ST i ears agai nst a
proxi mal end

opposi ng saidoblés?ﬁﬂnhe%ﬁg ng%Ynmgﬂﬁeﬁﬁp? ﬁ“m‘ 1 %F%l mﬁ£d$§HFﬁtlssue
retractor rdin 1 N fa COI’TDI’ISI ng an outer
cannul a ﬁ‘g (gataa % E%I?“gllagf &Fﬁn]a??é °§ éall %)iepsélppﬂg{? Sﬁ‘é sy odidral end at | east
partially abuEi)t aa crl)ep?oym%gtl urégrt 1ntser acqe, gcgu% agiet mova ?I s%pgcyr% a?Jd h%\%?lg la'{l a

proximal end manipulable by a user extracorporeally and a distal end releasably attachable to

both said anchor and said grasper, adapted to intracorporeally deploy said anchor into the first

tissue and said grasper onto the second tissue.

2. An intracorporeal surgical tissue retractor according to Claim 1, wherein when said
grasper is deployed on the second tissue and said movable support is selectively moved

proximally, the second tissue is selectively retracted.

3. An intracorporeal surgical tissue retractor according to Claim 1, wherein when said
anchor is deployed in the first tissue, said grasper is deployed on the second tissue, and said

movable support is selectively moved proximally, the second tissue is selectively retracted.
4. An intracorporeal surgical tissue retractor according to Claim 2, wherein the more

said movable support is selectively moved proximally, the more the second tissue is retracted,

thereby enabling dynamic retraction of the second tissue.

-48-



wherein when at | east one of said outer cannula and said grasper is noved
relative to the other of said outer cannula and said grasper, said distal
rimof sawo 20w®@B8616annul a bears agai nst said proxi mal emrdTafS2&12i0d4683 asper
and forces said jaws open opposing said biasing nmechanism 27. An
intracorporeal surgical tissue retractor according to Caim2l, said user
interface conprising a |longitudinally novabl e outer cannula having a distal

rimand & gr am%tra%y@%mtsufigm%pﬁs%@éire%&w daco%ailng tcp@taﬁﬁ 1 Gangigrand attachabl e
to said grasper, said grasper having a proximal end at |east partially

abut t abl ,agaiifst said distal rimof said outer cannula, wher ei n when
sai d outer cannula is noved relative to said grasper, said distal end of

sai d outer Q&gﬁﬁﬁy§@ﬁ§d§g§% §§%£b|HrOX|nal end of said grasper and

forces said jaws open opp asi ng mechanism WO

2013/003613PC§7ﬁgﬁ&éﬁéqﬁﬁgﬁﬁbgéﬁxmﬁﬂa&ﬂ55 orporeal surgical tissue

retractor according t pro end of said grasper having
an outer dianeter portion that is abuttable against said distal rimof said
outer cannula, wherein relative nnvenent of said grasper to said outer

cannul a force i a ai nst said

suter d a60|’ret o PrgRREolsR e RSN Rbh R 358%@ W e Rk el Mact o

accordln .a . pr oxi ma end ai d.grasper haV|ng an outer

di ameter 4 f%ﬂgf%dquiwaaglmime% .aﬁ?flegiwﬁeaﬁqstm Fimof Said outer

cannul a, mhergﬂg nove of said .quter cannul Iat| e to.said rasper
iindap gl

forces said jSMSUSHEKT %1 ERAVBIRTISIBS AL QI cap EPNEONLSIt Lot er

di aneter portion
Fegmg attached to a distal end of said user interface and relatively withdrawable inside of a

distal end of said outer cannula,
wherein as said anchor positioning tool is relatively withdrawn into said outer
cannula, said outer cannula urges said legs of said anchor that is releasably secured to said

anchor positioning tool into a substantially straight configuration.

7. An intracorporeal surgical tissue retractor according to Claim 6, wherein when said
legs are in said substantially straight configuration, said anchor is deployable into a tissue not

to be retracted.
8. An intracorporeal surgical tissue retractor according to Claim 5, further comprising an
anchor positioning tool attachable to said distal end of said user interface and releasably

attachable to said main body of said anchor.

9. An intracorporeal surgical tissue retractor according to Claim 8, wherein one of said

main body of said anchor and said anchor positioning tool comprises a flange and the other of
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30. An intracorporeal surgical tissue retractor according to daim6, said
user interface further conprising a first actuator, disposed on said

proxi mal wodosfoos@dd user interface and nechani cal |y corplras2aio/ogsssl anchor
positioning tool, enabling selective |ongitudinal novenent of said anchor
positioning tool and depl oynent of said anchor in the first tissue. 31. An
i ntracorporeal surgical tissue retractor according to C aim 26, said user

i nt er f ac ity wiaSYdy ©P IR hiithHi%hind sﬁegﬁ@l@h ﬁ&lh%éaing fool F&%ﬂ?@@ﬂpﬁ&liﬁ%ﬂrrﬁi oxi mal

end of said user interface and mechanically couple o one of said outer

cannul a QEeRahifl sQLABR]Y sai€RAAREI N sel ective relative longitudinal novenent
of said grasper with respect to said outer cannula to sel ectively open and

close said jaws of said grasper. 32. An intracorporeal surgical tissue
retractor according to Claim?27, said user interface further conprising a

second agpuat %’intﬂaicgﬁbtf}%%gsgl aP sl fé'ErQ&%r’%%korﬁiﬂgm"élaﬁf?b,dsaf&%%r ihtdfsgl.f ace and

mechani cal'ly coupl e outer cannula en Ing selective |ongitudinal

t id | i t i t ti |
o eTen, S0P SO AR OIS QRESL B, 36 o1 vl

tissue retractor.accarding t i m further nprising a third

nct uat or R bEUATEIE e st Rl By cbf LA FRERMRL  Ace and
mechani cal ly coupled to said grasper support enabling selective

| ongi tudi nal novenent of said grasper support to free said grasper of said

user interface and to depl o aid grasper onto the. second tissue. 34. An
"her acor for oarnargyear ettt AT B e bR i Gt 10 e aner o n
sai d biasjn chani sm of said grasper. conprises a coil spring, di sposed at
said pr oXisREed SR b ACOF %Psgﬁoa@gg@?slfﬁoblgsag Eﬁd&né{%BYar‘ﬁhHB@rsﬁldd’b‘aﬂFi sing a
hook formed at a djstal end of said grasper suﬁgort'that i s hookabl e

t hr ough Sanylas prre@mheﬁéqld middle cannula is relatively withdrawn into said outer cannula,

said arms are urged radially inwardly via said outer cannula.

12. An intracorporeal surgical tissue retractor according to Claim 5, said legs of said

anchor being curved outwardly.

13. An intracorporeal surgical tissue retractor according to Claim 11, said legs of said
anchor being curved outwardly and made from a resilient shape memory material, wherein as
said middle cannula is relatively withdrawn into said outer cannula, said outer cannula urges

said legs of said anchor into a substantially straight configuration.

14. An intracorporeal surgical tissue retractor according to Claim 13, said proximal end of
said user interface comprising a first actuator coupled to said middle cannula, wherein
actuating of said first actuator in a first motion moves said middle cannula in a distal

direction to enable deployment of said anchor in the first tissue.
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35. An intracorporeal surgical tissue retractor according to C aim 34,
wherein said hook is dinensioned to fit within said main body of said
anchor t owbaoidios@se retrieval of a deployed said anchoPC3aIS2012/044683

i ntraconoreal surgical tissue retractor according to Caim 30, said user
interface further conprising a substantially imovable grip for

opposabi lity of noverment of said first actuator. 37. An intracorporeal

surgi cal i ssug lﬁtiadfc5@eﬁesﬂrsu%pflgh@&t&&o@c@drahg20 CRfh t4, YaRFeid RhBfh@CE
further conprising a substantially i movable grip for ‘opposability of

movenent (of R@louS6CH QQeéfl‘)ﬁH Hl%h@l{ mové%%md'%ﬂddll@%éﬁﬁﬁﬁrnp ® [)f%@ima? Hi&i6Rlo tissue
retractor according to Caiml1, further conprising: an anchor

retrieval;i,QRk AaMVInRehr3: fggg% and a central shaft disposed within said
mai n bonT saldgceﬁtré Ogﬁh?f haang a proximal end and a distal end, said

di stal end of said central shaft including a sloped portion termnating in
a shoul der matingly engageable with at | east one flexible detent tab cut

into and @ngl o ;| PRIl L ANRT Rudreh80bAlecRling ) E1alTRS NuROHM Biaysai @ anchor,

further comprising a shoulder region releasably attachable to an anchor positioning tool

attached to said distal end of said user interface.

17. An intracorporeal surgical tissue retractor according to Claim 16, said shoulder region
comprising a groove and said anchor positioning tool comprising a plurality of arms

releasably securable in said groove.

18. An intracorporeal surgical tissue retractor according to Claim 17, said user interface
comprising an outer cannula and a middle cannula disposed within said outer cannula, said

anchor positioning tool being attached to a distal end of said middle cannula.

19. An intracorporeal surgical tissue retractor according to Claim 18, said arms being
biased radially outwardly from said middle cannula, wherein when said middle cannula is
relatively withdrawn into said outer cannula, said arms are urged radially inwardly via said

outer cannula to engage with said groove of said anchor.

20. An intracorporeal surgical tissue retractor according to Claim 5, said main body of
said anchor further comprising at least one notch formed at a distal end of said main body
adapted to accommodate said movable support when said anchor is deployed in the first

tissue.
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wherein when said distal end of said central shaft enters an interior of
said main body of said anchor, said tab catches underneath said shoul der of
sai d centwal2osmBd13 t hereby preventing renoval of said &othseolnewsssai d

di stal end of said central shaft and thereby facilitating retrieval of said
anchor fromsaid first tissue. 39. An intracorporeal surgical tissue
retractor according to Caim38, said anchor retrieval tool further
conprising a locator |oop projecting froma distal end of said main body of
said tool, said |ocator |oop being | oopabl e around said novabl e support

threaded 2t1 hr oughnR2bo RN Ricad BsshdRtra &S AcS8hl 'tc?(‘f@im i a@lq drspgui dabl e al ong
sai d novabl e support directly to said anchor. . An |ntracorporeal

surgi cal bgﬁyﬁgretractor according to C|a|n139 sald | ocat or | oop being
coupl ed to oop tightener adapted to selectively tighten said |ocator

| oop around Sé:p% HPM&?%&@}%@P?{& respd e% a éﬁd‘é%%Qﬂ%Bfﬁa@v@"saﬁ?&v% &idbred | SSUE

retractor according to nmovabl e support COI'TpI’ SI ng suture

further tggl %hﬂﬂmﬁgﬁﬁﬁ%kgﬁm g&% Wﬁ““d around and sel ectively unw ndabl e

froma spoo I’'spo insal rbX|naI end of sald deponnent user
i nterface. 58%3/00 6%?5» ot 124 4%@ 3 in32 A lq oI POr £ surgica
tissue retrac? 3’ﬁ YRR ar'ge & ?h?@ 58 ﬁé’?ﬂ%é ed t hr ough

said user interface to sald dlstal end of said user |nterface

22. An intracorporeal surgical tissue retractor according to Claim 21, said grasper further
comprising a pair of corresponding holes respectively formed in each of said arms through

which said movable support is disposable.

23. An intracorporeal surgical tissue retractor according to Claim 22, wherein when said
movable support is selectively moved proximally, additional force is applied to said jaws via
said movable support through said holes in said grasper arms further tending to close said

jaws into said closed position.

24, An intracorporeal surgical tissue retractor according to Claim 21, said user interface
comprising an outer cannula and said grasper being at least partially relatively withdrawable
into and out of said outer cannula,

wherein when at least one of said outer cannula and said grasper is moved relative to
the other of said outer cannula and said grasper to cause said grasper to be at least partially
withdrawn into said outer cannula, a distal end of said outer cannula bears against a proximal

end of said arms of said grasper and forces said jaws open opposing said biasing mechanism.
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43. An intracorporeal surgical tissue retractor according to Caim43, said
user interface further conprising a wire |oop selectively projectable from
sai d di st 2ersdh0ad13sai d user interface and nechani cal | ypcoasb@d/os4ssn fourth
actuat or di sposed on said proximal end of said user interface and adapted

to capture said novabl e support and w thdraw said novabl e support into said
user interface to enable |ocation of said deployed anchor and said depl oyed

grasper. 2544. Aﬁrintfara%aﬁglrsefgﬁ&%ss§é1fe%&al ac&sréﬁageo CBI 8 LRI wdGGREGcRY to
Claim6, wherein said resilient material of said anchor is variably pliant

at di ff ergabGRIPRhSEASy WM EbRcBh RS LB arkiSly §8fnRly RRperal body
t

tenperature t han at room enper at ur e.
support disposed within said outer cannula and attachable to said grasper, said grasper being

at least partially withdrawable into and out of said outer cannula,

wherein when said outer cannula is moved relative to said grasper to cause said
grasper to be at least partially withdrawn into said outer cannula, a distal end of said outer
cannula bears against a proximal end of said arms of said grasper and forces said jaws open

opposing said biasing mechanism.

26. An intracorporeal surgical tissue retractor according to Claim 21, said user interface
comprising an outer cannula having a distal rim and said grasper having a proximal end at
least partially abuttable against said distal rim of said outer cannula,

wherein when at least one of said outer cannula and said grasper is moved relative to
the other of said outer cannula and said grasper, said distal rim of said outer cannula bears
against said proximal end of said grasper and forces said jaws open opposing said biasing

mechanism.

27. An intracorporeal surgical tissue retractor according to Claim 21, said user interface
comprising a longitudinally movable outer cannula having a distal rim and a grasper support
disposed within said outer cannula and attachable to said grasper, said grasper having a
proximal end at least partially abuttable against said distal rim of said outer cannula,
wherein when said outer cannula is moved relative to said grasper, said distal end of
said outer cannula bears against said proximal end of said grasper and forces said jaws open

opposing said biasing mechanism.
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28. An intracorporeal surgical tissue retractor according to Claim 26, said proximal end of
said grasper having an outer diameter portion that is abuttable against said distal rim of said
outer cannula, wherein relative movement of said grasper to said outer cannula forces said

jaws open via abutment of said distal rim against said outer diameter portion.

29. An intracorporeal surgical tissue retractor according to Claim 27, said proximal end of
said grasper having an outer diameter portion that is abuttable against said distal rim of said
outer cannula, wherein movement of said outer cannula relative to said grasper forces said

jaws open via abutment of said distal rim against said outer diameter portion.

30. An intracorporeal surgical tissue retractor according to Claim 6, said user interface
further comprising a first actuator, disposed on said proximal end of said user interface and
mechanically coupled to said anchor positioning tool, enabling selective longitudinal

movement of said anchor positioning tool and deployment of said anchor in the first tissue.

31. An intracorporeal surgical tissue retractor according to Claim 26, said user interface
further comprising a second actuator, disposed on said proximal end of said user interface
and mechanically coupled to one of said outer cannula or said grasper, enabling selective
relative longitudinal movement of said grasper with respect to said outer cannula to

selectively open and close said jaws of said grasper.

32. An intracorporeal surgical tissue retractor according to Claim 27, said user interface

further comprising a second actuator, disposed on said proximal end of said user interface

and mechanically coupled to said outer cannula enabling selective longitudinal movement of
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said outer cannula with respect to said grasper to selectively open and close said jaws of said

grasper.

33. An intracorporeal surgical tissue retractor according to Claim 32, further comprising a
third actuator, disposed on said proximal end of said user interface and mechanically coupled
to said grasper support enabling selective longitudinal movement of said grasper support to

free said grasper of said user interface and to deploy said grasper onto the second tissue.

34. An intracorporeal surgical tissue retractor according to Claim 33, wherein said biasing
mechanism of said grasper comprises a coil spring disposed at said proximal end of said
grasper and said grasper support comprising a hook formed at a distal end of said grasper

support that is hookable through said coil spring.

35. An intracorporeal surgical tissue retractor according to Claim 34, wherein said hook is
dimensioned to fit within said main body of said anchor to facilitate retrieval of a deployed
said anchor.36. An intracorporeal surgical tissue retractor according to Claim 30, said
user interface further comprising a substantially immovable grip for opposability of

movement of said first actuator.

37. An intracorporeal surgical tissue retractor according to Claim 32, said user interface

further comprising a substantially immovable grip for opposability of movement of said

second actuator.

38.  An intracorporeal surgical tissue retractor according to Claim 1, further comprising:
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an anchor retrieval tool having a main body and a central shaft disposed within said
main body, said central shaft having a proximal end and a distal end, said distal end of said
central shaft including a sloped portion terminating in a shoulder matingly engageable with at
least one flexible detent tab cut into and angled inwardly towards a center of said main body
of said anchor,

wherein when said distal end of said central shaft enters an interior of said main body
of said anchor, said tab catches underneath said shoulder of said central shaft, thereby
preventing removal of said anchor from said distal end of said central shaft and thereby

facilitating retrieval of said anchor from said first tissue.

39. An intracorporeal surgical tissue retractor according to Claim 38, said anchor retrieval
tool further comprising a locator loop projecting from a distal end of said main body of said
tool, said locator loop being loopable around said movable support threaded through said
anchor so that said retrieval tool is guidable along said movable support directly to said

anchor.

40.  An intracorporeal surgical tissue retractor according to Claim 39, said locator loop
being coupled to a loop tightener adapted to selectively tighten said locator loop around said

movable support.

41.  An intracorporeal surgical tissue retractor according to Claim 1, said movable support

comprising a suture further including a proximal end wound around and selectively

unwindable from a spool disposed in said proximal end of said deployment user interface.

-56-



WO 2013/003613 PCT/US2012/044683

42. An intracorporeal surgical tissue retractor according to Claim 41, said suture being

threaded through said user interface to said distal end of said user interface.

43. An intracorporeal surgical tissue retractor according to Claim 43, said user interface
further comprising a wire loop selectively projectable from said distal end of said user
interface and mechanically coupled to a fourth actuator disposed on said proximal end of said
user interface and adapted to capture said movable support and withdraw said movable
support into said user interface to enable location of said deployed anchor and said deployed

grasper.

44, An intracorporeal surgical tissue retractor according to Claim 6, wherein said resilient

material of said anchor is variably pliant at different temperatures, wherein said material is

less pliant at body temperature than at room temperature.
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