
1 IS 1006

United States Patent

US008545515B2

 

(12) (10) Patent No.: US 8,545,515 B2
Prisco et al. (45) Date of Patent: Oct. 1, 2013

(54) CURVED CANNULA SURGICAL SYSTEM 5,402,793 A 4/1995 Gruneretal.
§,507,758 A 4/1996 Thomasonet al.

(75) Inventors: Giuseppe Maria Prisco, Mountain 5,797,835 A 8/1998 Green
View, CA (US); Craig R. Gerbi, Half 6,331,181 Bl 12/2001 Tierney etal.

: ° : . 6,508,759 Bl 1/2003 Tayloretal.

eon Bay. neda,CA(US)JobR 6,551,270 BL 4/2003 Bimboet al.
ogers, Alameda, > youn ixyan 6,770,081 B1* 8/2004 Cooper et al. cesses 606/130

Steger, Sunnyvale, CA (US)
(Continued)

(73) Assignee: Intuitive Surgical Operations, Inc., FOREIGN PATENT DOCUMENTS
Sunnyvale, CA (US) EP 1334700 Al 8/2003

(*) Notice: Subject to any disclaimer, the term ofthis EP 1870043 A2 12/2007
patent is extended or adjusted under 35 (Continued)
US.C. 154(b) by 745 days.

OTHER PUBLICATIONS

(21) Appl. No.: 12/618,583
PCT/US 10/56193 International Search Report and Written Opinion

(22) Filed: Nov. 13, 2009 of the International Searching Authority, mailed Jun. 1, 2011, 19
pages.

(65) Prior Publication Data .
(Continued)

US 2011/0071542 Al Mar. 24, 2011

Related U.S. Application Data Primary Examiner — Gary Jackson

(63) Continuation-in-part of application No. 12/618,549, Assistant Examiner — Katrina Stransky
filed on Nov. 13, 2009, now abandoned.

(60) Provisional application No. 61/245,171, filed on Sep. (57) ABSTRACT
23, 2009.

A robotic surgical system is configured with rigid, curved
(S51) Int. Cl. cannulas that extend through the same opening into a

A61B 19/00 (2006.01) patient’s body. Surgical instruments with passively flexible
(52) U.S. Cl. shafts extend through the curved cannulas. The cannulas are

USPC cteeeeeeeesaesteeeeeeeees 606/130; 606/1; 600/184 oriented to direct the instruments towards a surgical site.
(58) Field of Classification Search Variousport features that support the curved cannulas within

USPC sisstetateeneasteneerenees 606/130, 1; 414/1; 600/184 the single opening are disclosed. Cannula support fixtures
See applicationfile for complete search history. that support the cannulas during insertion into the single

(56) References Cited opening and mounting to robotic manipulators are disclosed.
U.S. PATENT DOCUMENTS

4,616,631 A 10/1986 Takahashi
4,678,459 A 7/1987 Oniketal.
4,863,430 A 9/1989 Klyceetal.
5,269,772 A 12/1993 Wilk

A teleoperation control system that moves the curved cannu-
las and their associated instruments in a mannerthat allows a

surgeon to experience intuitive controlis disclosed.

26 Claims, 41 Drawing Sheets

 
4 IS 1006f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


2

US 8,545,515 B2
Page 2 

(56)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

 
20

6,821,285
6,913,609
7,066,926
7,070,602
7,248,944
7,833,156
7,854,738
7,942,885
7,988,679
8,037,591
8,114,097
8,187,229
8,287,554
1/002 1859
2/0040226
2/0138082
2/0198537
4/0010245
5/0043718
5/0182386
6/0074406
6/0111615
6/0124134
6/0247500
6/0247673
6/02709 11
6/0293643
7/0027458
710049966
7/02083 12
7/0239 106
710282266
8/0027476
$/0065105
$/0065107
8/0065111
8/007 1288
8/0177283
8/0188986
8/0255519
8/0255585
8/0269562
9/00 12477
9/0062602
9/0093752
9/0149936
9/0157076
9/0187079
9/0192444
9/02 16234
9/0227843
9/0270676

2010/0063452
2010/0081871
2010/0081881
2010/008 1883
2010/0100043
2010/01 13886
2010/02047 13
2010/0228091
2010/0249523
2010/0249524
2010/03 12063
201 1/0028793
201 1/007 1347
201 1/007 1473
2011/0071541

References Cited

U.S. PATENT DOCUMENTS

B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

ok

11/2004
7/2005
6/2006
7/2006
7/2007

11/2010
12/2010
5/2011
8/2011

10/2011
2/2012
5/2012

10/2012
9/2001
4/2002
9/2002

12/2002
1/2004
2/2005
8/2005
4/2006
5/2006
6/2006

11/2006
11/2006
11/2006
12/2006
2/2007
3/2007
9/2007

10/2007
12/2007

1/2008
3/2008
3/2008
3/2008
3/2008
7/2008
8/2008

10/2008
10/2008
10/2008

1/2009
3/2009
4/2009
6/2009
6/2009
7/2009
7/2009
8/2009
9/2009

10/2009
3/2010
4/2010
4/2010
4/2010
4/2010
5/2010
8/2010
9/2010
9/2010
9/2010

12/2010
2/2011
3/2011
3/2011
3/2011

Lauferet al.
Yenchoet al.
Wallaceet al.
Smith etal.
GOON ec eccecceerereetees 700/245
Williamsetal.
Lecot al.
Sixto, Jr. et al.
Daly etal.
Spivey etal.
Brock etal.
Weitzneret al.
Cerieret al.
Kawai etal.
Lauferet al.
Brock etal.
Smith etal.
Cerieret al.
Madhaniet al.

Aggerholm
Cooperet al.Danitz etal.
Woodet al.

Voegeleet al.
Voegeleet al.
Voegeleet al.
Wallaceet al.
Sixto, Jr. et al.
Bonadioetal.
Nortonetal.
Weitzneret al.
Davidson
Piskun
Larkinet al.
Larkinet al.
Blumenkranzet al.
Larkin etal. oe. 606/130
Lee et al.

Hoppe
Piskunet al.
Gerbiet al.
Marescaux et al.
Nortonetal.
Rosenbergetal.
Richardet al.
Lentz
Athaset al.
Albrechtet al.
Albrechtet al.
Farr et al. ..cceceeeeeeeeee 606/79
Smith etal.
NY(040) 600/106
Edelman et al.
Widenhouseet al.

Murrayet al.
Murrayet al.
Racenet
Piskunet al.
Ruiz
Widenhouseet al.

Spiegalet al.
Ransdenetal.
Hessetal.
Martin et al.

Rogerset al.
Rogerset al.
Prisco et al.

beeeeeteneeaseees 606/130

beeeeneneeaees 606/206

2011/0071543 Al
2011/0071544 Al
2011/0125165 Al

FOREIGN PATENT DOCUMENTS

3/2011 Prisco et al.

3/2011 Steger etal.
5/2011 Simaan etal.

EP 2047805 Al 4/2009
WO W09712557 Al 4/1997
WO WO09712558 Al 4/1997
WO W0O2008045350 A2 4/2008
WO WO2008103151 A2 8/2008
WO WO2006100658 A2=12/2008
WO WO2008157225 Al 12/2008
WO WO2009080399 A2 7/2009
WO WO2009102102 Al 8/2009
WO WO2009120944 A2=10/2009
WO WO2010041900 A2 4/2010

OTHER PUBLICATIONS

PCT/US 10/56193 Invitation to Pay Additional Fees with Results of
the Partial International Search, mailed Apr. 8, 2011, 7 pages.
PCT/US 10/56203 Invitation to Pay Additional Fees with Results of
the Partial International Search, mailed Apr. 8, 2011, 4 pages.
PCT/US2010/056203 International Search Report andWritten Opin-
ion of the International Searching Authority, mailed Jul. 13, 2011, 15
pages.
PCT/US 10/46948 International Search Report and Written Opinion
of the International Searching Authority, mailed Nov. 26, 2010, 11
pages.
PCT/US 10/56173 International Search Report and Written Opinion
of the International Searching Authority, mailed Apr. 5, 2011, 13
pages.
PCT/US 10/56188 International Search Report and Written Opinion
of the International Searching Authority, mailed Apr. 5, 2011, 14
pages.
U.S. Appl. No. 12/618,621 Office Action mailed Nov. 23, 2011, 13
pages.
Final Office Action mailed Dec. 5, 2012 for U.S. Appl. No.
12/618,598, filed Nov. 13, 2009.
Final Office Action mailed Nov. 13, 2012 for U.S. Appl. No.
12/618,631, filed Nov. 13, 2009.
Non-Final Office Action mailed Dec. 6, 2012 for U.S. Appl. No.
12/618,608, filed Nov. 13, 2009.
Non-Final Office Action mailed Nov. 23, 2011 for U.S. Appl. No.
12/618,621, filed Nov. 13, 2009.
Interview Summary mailed Oct. 10, 2012 for U.S. Appl. No.
12/618,631, filed Nov. 13, 2009.
Interview Summary mailed Sep. 11, 2012 for U.S. Appl. No.
12/618,598, filed Nov. 13, 2009.
Office Action mailed Jun. 1, 2012 for U.S. Appl. No. 12/618,621,
filed Nov. 13, 2009.
Office Action mailed Jul. 10, 2012 for U.S. Appl. No. 12/618,631,
filed Nov. 13, 2009.
Office Action mailed Jun. 22, 2012 for U.S. Appl. No. 12/618,598,
filed Nov. 13, 2009.
Decision on Petition mailed Mar. 12, 2013 for U.S. Appl. No.
12/618,608, filed Nov. 13, 2009.
Final office action mailed Apr. 5, 2013 for U.S. Appl. No. 12/618,608,
filed Nov. 13, 2009.
Requirement for Restriction and Election mailed Sep. 19, 2012 for
U.S. Appl. No. 12/618,608, filed Nov. 13, 2009.
Requirement for Restriction and Election mailed Feb. 21, 2012 for
U.S. Appl. No. 12/618,631, filed Nov. 13, 2009.
Requirement for Restriction and Election mailed Sep. 28, 2011 for
U.S. Appl. No. 12/618,621, filed Nov. 13, 2009.

 

* cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


3

U.S. Patent Oct. 1, 2013 Sheet 1 of 41 US 8,545,515 B2

 
FIG. 1A

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


4

U.S. Patent Oct. 1, 2013 Sheet 2 of 41 US 8,545,515 B2

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5

U.S. Patent Oct. 1, 2013 Sheet 3 of 41 US 8,545,515 B2

144 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


