
(12) United States Patent 
Bonutti 

US007749229B1 

US 7,749,229 B1 
Jul. 6, 2010 

(10) Patent N0.: 
(45) Date of Patent: 

(54) TOTAL KNEE ARTHROPLASTY THROUGH 
SHORTENED INCISION 

(75) Inventor: Peter M. Bonutti, Ef?ngham, IL (US) 

(73) Assignee: Marctec, LLC, Ef?ngham, IL (US) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 559 days. 

(21) Appl.No.: 11/170,969 

(22) Filed: Jun. 30, 2005 

Related US. Application Data 

(63) Continuation of application No. 10/191,751, ?led on 
Jul. 8, 2002, noW Pat. No. 7,104,996, Which is a con 
tinuation-in-part of application No. 09/ 976,396, ?led 
on Oct. 11, 2001, noW Pat. No. 6,770,078, and a con 
tinuation-in-part of application No. 09/ 941,185, ?led 
onAug. 28, 2001, noW Pat. No. 6,702,821, and a con 
tinuation-in-part of application No. 09/566,070, ?led 
on May 5, 2000, noW Pat. No. 6,575,982, and a con 
tinuation-in-part of application No. 09/737,380, ?led 
on Dec. 15, 2000, noW Pat. No. 6,503,267, and a con 
tinuation-in-part of application No. 09/ 569,020, ?led 
on May 11, 2000, noW Pat. No. 6,423,063, and a con 
tinuation-in-part of application No. 09/483,676, ?led 
on Jan. 14, 2000, noW Pat. No. 6,468,289, and a con 
tinuation-in-part of application No. 09/798,870, ?led 
on Mar. 1, 2001, noW Pat. No. 6,503,277, and a con 
tinuation-in-part of application No. 09/ 526,949, ?led 
on Mar. 16, 2000, noW Pat. No. 6,620,181, and a con 
tinuation-in-part of application No. 09/789,621, ?led 
on Feb. 21, 2001, noW Pat. No. 6,635,073. 

(51) Int. Cl. 
A61F 5/00 (2006.01) 

(52) US. Cl. ........................ .. 606/86 R; 606/88; 606/87 

(58) Field of Classi?cation Search ................. .. 606/79, 

606/80, 82, 86, 88, 87, 89, 86 R, 86 A; 128/898 

See application ?le for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2,589,720 A 3/1952 Aubaoiac 

(Continued) 
FOREIGN PATENT DOCUMENTS 

EP 0520737 9/1992 

(Continued) 
OTHER PUBLICATIONS 

Accuris Rede?ning the Uni Knee, Minimally Invasive 
Unicompartmental Knee System, Smith & Nephew, May 2003. 

(Continued) 
Primary ExamineriPedro Philogene 
(74) Attorney, Agent, or FirmiFleit Gibbons Gutman 
Bongini & Bianco PL; Paul D. Bianco; Martin Fleit 

(57) ABSTRACT 

A method is provided for performing total knee arthroplasty. 
The method includes making a primary incision near the knee 
joint of a leg of a patient and cutting medial and lateral 
condyles of the femur of the leg to create at least one femoral 
cut surface. The method also includes moving a femoral 
component of a total knee implant through the primary inci 
sion and positioning the femoral component With respect to 
the at least one femoral cut surface. The primary incision has 
a length of less than thirteen (13) centimeters. 

32 Claims, 37 Drawing Sheets 



US 7,749,229 B1 
Page2 

U.S. PATENT DOCUMENTS 5,053,039 A 10/1991 1161111611116161. 
5,060,678 A 10/1991 B611111611 

3,229,006 A V1966 Nobl 5,098,436 A 3/1992 P61161116 6161. 
3,624,747 A 11/1971 McKnight 5,098,437 A 3/1992 KaShuba 
3,750,652 A 8/1973 Sherwin 5,099,859 A 3/1992 Bell 
3,807,393 A 4/1974 McDonald 5,100,409 A 3/1992 Comes 
3,811,449 A 5/1974 Gravlee etal. 5,100,689 A 3/1992 Goldberg 
3,852,830 A 12/1974 Marmor 5,108,441 A 4/1992 M6D6w611 
3,869,731 A 3/1975 Waugh etal 5,111,987 A 5/1992 MOeiIlZadeh 
3,903,549 A 9/1975 Deyerle 5,123,906 A 6/1992 Kelman 
3,911,923 A 10/1975 Y99I1 5,152,744 A 10/1992 K161166 
3,920,022 A 11/1975 Pastor 5,152,778 A 10/1992 Bales 
3,967,625 A 7/1976 Y99I1 5,154,717 A 10/1992 M616611,116161. 
3,989,049 A 11/1976 Y99n 5,163,949 A 11/1992 B61111111 
3,991,426 A 11/1976 Flom 5,170,800 A 12/1992 Smith 
3,994,287 A 11/1976 Turp 5,171,243 A 12/1992 KaShuba 
4,000,525 A l/1977 Klawirter 5,171,244 A 12/1992 (36611611 6161. 
4,053,953 A 10/1977 Flom 5,171,276 A 12/1992 c66p611 
4,085,466 A 4/1978 Goodfellow 5,174,300 A 12/1992 Bales 
4,085,743 A 4/1978 Y99I1 5,176,684 A 1/1993 P61161116 6161. 
4,103,680 A 8/1978 Y99n 5,176,702 A 1/1993 B6166 
RE29J57 E 9/1978 Helfet 5,178,622 A 1/1993 L6111161 
4,169,470 A 10/1979 Enderetal. 5,183,053 A 2/1993 Yeh 
4,203,444 A 5/1980 Bonnelletal. 5,183,464 A 2/1993 Dubrul et 31, 
4,209,012 A 6/1980 Smucker 5,186,178 A 2/1993 Yeh 
4,209,861 A 7/1980 Walker 5,197,488 A 3/1993 K6v666vi6 
4,213,209 A 7/1980 lnsall 5,197,968 A 3/1993 (3161116111 
4,224,696 A 9/1980 Murrayetal. 5,197,971 A 3/1993 Bonutti 
4,298,992 A 11/1981 Burstein etal. 5,197,987 A 3/1993 Koch 
4,299,224 A 11/1981 Noiles 5,207,692 A 5/1993 Kraus 
4,311,145 A V1982 Esty 5,217,463 A 6/1993 Mikhail 
4,344,193 A 8/1982 Kenny 5,226,915 A 7/1993 B611111 
4,369,768 A V1983 Vukovic 5,228,459 A 7/1993 (36611611 6161. 
4,373,709 A 2/1983 Whitt 5,234,433 A 8/1993 136116161. 
4,374,523 A 2/1983 Y99I1 5,236,432 A 8/1993 M616611,1116161. 
4,385,404 A 5/1983 Sully 5,258,004 A 11/1993 B6166 
4,421,112 A 12/1983 Mains etal. 5,258,032 A 11/1993 Benin 
4,457,302 A 7/1984 Casparietal. 5,263,498 A 11/1993 (jaspari 
4,474,177 A 10/1984 WhiteSide 5,263,987 A 11/1993 $11611 ..................... .. 623/1811 
4,509,518 A 4/1985 McGarry 5,269,785 A 12/1993 B61111111 
4,545,375 A 10/1985 Cline 5,273,524 A 12/1993 FOX 
4,565,192 A V1986 Shapiro 5,275,166 A 1/1994 V61161<111166 
4,574,794 A 3/1986 Cooke etal. 5,282,803 A 2/1994 Lackey 
4,619,391 A 10/1986 Sharkany 5,282,866 A 2/1994 (36116116161. 
4,624,254 A 11/1986 McGarry 5,285,773 A 2/1994 B61111111 
4,641,648 A 2/1987 Shapiro 5,293,878 A 3/1994 Bales 
4,646,738 A 3/1987 Tron 5,295,994 A 3/1994 B61111111 
4,662,372 A 5/1987 Sharkany 5,304,181 A 4/1994 (36611611 6161. 
4,682,598 A 7/1987 Beraha 5,306,311 A 4/1994 Stone 
4,685,460 A 8/1987 Thornton 5,308,349 A 5/1994 Mikhail 
4,719,908 A 1/1988 Averill 5,312,411 A 5/1994 Steele 
4,721,104 A V1988 Kaufman 5,314,482 A 5/1994 GOOdfellOW 
4,739,751 A 4/1988 Sapegaetal- 5,320,611 A 6/1994 B611111116161. 
4,759,350 A 7/1988 Dunnetal. ................. .. 606/82 5322505 A 6/1994 Krause 

4,817,602 A 4/1989 Beraha 5,326,361 A 7/1994 1161116161 
4,825,857 A 5/1989 Kenna 5,342,368 A 8/1994 P61616611 
4,911,721 A 3/1990 Branemark 5,344,423 A 9/1994 DietZ 6161. 
4,936,852 A 6/1990 Kent 5,344,458 A 9/1994 B61111111 
4,944,760 A 7/1990 Kenna ...................... .. 128/898 5348541 A 9/1994 Lyell 

4,945,896 A 8/1990 Gade 5,358,530 A 10/1994 HOCiOfek 
4,950,298 A 8/1990 Gustilo 5,360,016 A 11/1994 K6v666vi6 
4,952,213 A 8/1990 Bowman 9t 91 5,364,402 A 11/1994 M111111116 6161. 
4,961,954 A 10/1990 Goldberg 5,368,599 A 11/1994 Hirsch 
4,964,865 A 10/1990 Burkhead 5,379,133 A 1/1995 Kirk 
4979949 A 12/1990 Matsen, 111ml 5,395,376 A 3/1995 (36611611 6161. .............. .. 606/86 
4,983,179 A 1/1991 Sjostrom 5,395,401 A 3/1995 Bahler 
419851038 A l/199l Lyell 5,403,319 A 4/1995 M616611,1116161. 
5,007,912 A 4/1991 Albrektsson etal. 5,405,395 A 4/1995 Comes 
5,019,104 A 5/1991 Whiteside e161. 13358547 $ 5/1995 (3611611 
5,021,056 A 6/1991 116111161111 6161. 5,415,663 A 5/1995 L1161<111611 
5,032,132 A 7/1991 M616611 5,417,695 A 5/1995 AX€1SOI1,JI. 
5,035,699 A 7/1991 (:66166 5,425,355 A 6/1995 K1111161< 
5,037,423 A 8/1991 K611116 5,425,745 A 6/1995 G16611 



US 7,749,229 B1 
Page 3 

5,425,775 
5,445,639 
5,454,365 
5,454,815 
5,454,816 
5,456,268 
5,456,720 
5,458,643 
5,462,549 
5,464,406 
5,470,354 
5,472,415 
5,474,559 
5,484,095 
5,497,933 
5,514,139 
5,514,141 
5,514,143 
5,514,153 
5,520,692 
5,520,694 
5,520,695 
5,522,897 
5,540,695 
5,540,696 
5,542,947 
5,549,683 
5,549,689 
5,554,169 
5,569,163 
5,569,259 
5,570,700 
5,571,196 
5,578,039 
5,593,448 
5,597,379 
5,601,565 
5,609,603 
5,609,644 
5,624,463 
5,632,745 
5,643,272 
5,649,946 
5,658,292 
5,662,710 
5,667,069 
5,667,512 
5,667,520 
5,669,914 
5,681,316 
5,682,886 
5,683,397 
5,683,469 
5,702,447 
5,702,475 
5,707,350 
5,712,543 
5,715,836 
5,716,360 
5,718,708 
5,720,752 
5,722,978 
5,723,016 
5,723,331 
5,733,292 
5,735,904 
5,741,264 
5,743,915 
5,749,876 
5,755,731 
5,755,791 
5,755,803 
5,763,416 

6/1995 
8/1995 

10/1995 
10/1995 
10/1995 
10/1995 
10/1995 
10/1995 
10/1995 
11/1995 
11/1995 
12/1995 
12/1995 
1/1996 
3/1996 
5/1996 
5/1996 
5/1996 
5/1996 
5/1996 
5/1996 
5/1996 
6/1996 
7/1996 
7/1996 
8/1996 
8/1996 
8/1996 
9/1996 
10/1996 
10/1996 
11/1996 
11/1996 
11/1996 
1/1997 
1/1997 
2/1997 
3/1997 
3/1997 
4/1997 
5/1997 
7/1997 
7/1997 
8/1997 
9/1997 
9/1997 
9/1997 
9/1997 
9/1997 
10/1997 
11/1997 
11/1997 
11/1997 
12/1997 
12/1997 
1/1998 
1/1998 
2/1998 
2/1998 
2/1998 
2/1998 
3/1998 
3/1998 
3/1998 
3/1998 
4/1998 
4/1998 
4/1998 
5/1998 
5/1998 
5/1998 
5/1998 
6/1998 

Kovacevic 
Kuslich et al. 
Bonutti 
Geisser 
Ashby 
Bonutti 
Schultz 
Oka 
Glock 
Ritter et al. 
Hershberger 
King 
Bertin et al. 
Green 
DeFonzo 
Goldstein 
Prizzi 
Bonutti et al. 
Bonutti 
Ferrante 
Dance et al. 
Luckman 
King 
Levy 
Booth 
Treacy 
Bonutti 
Epstein et al. 
Green 
Francis 
Ferrante et al. 
Vogeler 
Stein 
Vendrely et al. 
Dong 
Haines 
Huebner 
Linden 
Ashby et al. 
Stone 
Schwartz 
Haines et al. 
Bramlet 
Axelson 
Bonutti 
Williams 
Johnson 
Bonutti 
Eckhoff 
DeOrio 
Delp et al. 
Vendrely et al. 
Johnson 
Walch 
Zahedi 
Krause 
Sjostrom 
Kliegis 
Baldwin et al. 
Webb 
Elliott 
Jenkins 
Minns et al. 
Tubo 
Gustilo et al. 
Pappas 
Capolletti 
Bertin et al. 
Duvillier et al. 
Grinberg 
Whitson et al. 
Haines 
Bonadio 

5,769,854 
5,769,855 
5,769,899 
5,772,594 
5,776,200 
5,776,201 
5,782,925 
5,788,700 
5,792,139 
5,806,518 
5,810,827 
5,817,109 
5,842,477 
5,846,237 
5,846,931 
5,851,183 
5,853,415 
5,860,980 
5,860,981 
5,866,415 
5,871,018 
5,871,493 
5,871,541 
5,871,543 
5,879,354 
5,880,976 
5,888,219 
5,897,559 
5,899,914 
5,899,939 
5,908,424 
5,911,723 
5,913,874 
5,916,219 
5,916,220 
5,916,221 
5,916,269 
5,921,990 
5,944,722 
5,947,973 
5,957,926 
5,961,499 
5,961,523 
5,971,989 
5,980,526 
5,995,738 
5,997,566 
5,997,577 
6,001,106 
6,002,859 
6,007,537 
6,012,456 
6,013,103 
6,015,419 
6,019,767 
6,022,350 
6,024,746 
6,027,504 
6,033,410 
6,034,296 
6,056,754 
6,059,788 
6,059,817 
6,059,831 
6,063,095 
6,068,633 
6,077,269 
6,077,270 
6,077,287 
6,086,593 
6,090,122 
6,099,531 
6,099,532 

6/1998 
6/1998 
6/1998 
6/1998 
7/1998 
7/1998 
7/1998 
8/1998 
8/1998 
9/1998 
9/1998 
10/1998 
12/1998 
12/1998 
12/1998 
12/1998 
12/1998 
1/1999 
1/1999 
2/1999 
2/1999 
2/1999 
2/1999 
2/1999 
3/1999 
3/1999 
3/1999 
4/1999 
5/1999 
5/1999 
6/1999 
6/1999 
6/1999 
6/1999 
6/1999 
6/1999 
6/1999 
7/1999 
8/1999 
9/1999 
9/1999 
10/1999 
10/1999 
10/1999 
11/1999 
11/1999 
12/1999 
12/1999 
12/1999 
12/1999 
12/1999 
1/2000 
1/2000 
1/2000 
2/2000 
2/2000 
2/2000 
2/2000 
3/2000 
3/2000 
5/2000 
5/2000 
5/2000 
5/2000 
5/2000 
5/2000 
6/2000 
6/2000 
6/2000 
7/2000 
7/2000 
8/2000 
8/2000 

Bastian et al. 
Bertin et al. 
Schwartz 
Barrick 
Johnson 
Colleran et al. 
Collazo et al. 
Morawa et al. 
Chambers 
Mittelstadt 
Haines 
McGarry 
Naughton et al. 
Nettekoven 
Hattersley 
Bucholz 
Bertin et al. 
Axelson 
Bertin et al. 
Villeneuve 
Delp 
Sjostrom 
Gerber 
Hofmann 
Haines 
DiGioia et al. 
Bonutti 
Masini 
Zirps 
Boyce et al. 
Bertin et al. 
Ashby et al. 
Berns 
Matsuno et al. 
Masini 
Hodorek 
Serbousek et al. 
Webb 
Masini 
Masini 
Masini 
Bonutti 
Masini 
Masini 
Johnson et al. 
Di Gioia et al. 
Tobin 
Herrington 
Ryan 
Di Gioia et al. 
Burkinshaw 
Schuerch 
Kaufman et al. 
Strome 
Howell 
Ganem 
Katz 
McGuire 
McLean et al. 
Elvin 
Haines 
Katz 
Bonutti et al. 
Braslow et al. ........... .. 128/898 

Wang et al. 
Masini 
Masini 
Katz 
Taylor 
Bonutti 
Sjostrom 
Bonutti 
Florea 



US 7,749,229 B1 
Page4 

6,102,850 A 8/2000 Wang etal. 6,575,980 B1 6/2003 Robie 
6,102,916 A 8/2000 Masini 6,589,248 B1 7/2003 Hughes 
6,102,955 A 8/2000 Mendesetal. 6,589,281 B2* 7/2003 Hyde, Jr. ............... .. 623/18.11 
6,106,529 A 8/2000 Techiera 6,589,283 B1 7/2003 Metzger 
6,110,188 A 8/2000 Naroiso 6,616,696 B1 9/2003 Merchant 
6,118,845 A 9/2000 Sirnon etal. 6,620,181 B1 9/2003 Bonutti 
6,132,468 A 10/2000 Mansrnann 6,623,526 B1 9/2003 Lioyd 
6,146,385 A 11/2000 Torrie 6,629,997 B2 10/2003 Mansrnann 
6,159,246 A 12/2000 Mendesetal. 6,632,225 B2 10/2003 Sanford etal. 
6,165,223 A 12/2000 Metzger 6,648,896 B2 11/2003 Overes 
6,171,340 B1 1/2001 McDowell 6,652,587 B2 11/2003 Felt 
6,174,314 B1 1/2001 Waddell 6,660,040 B2 12/2003 cahn etal. 
6,174,321 B1 1/2001 Webb 6,695,848 B2 2/2004 Haines 
6,176,880 B1 1/2001 Plouhar 6,702,821 B2* 3/2004 Bonutti ..................... .. 606/88 
6,185,315 B1 2/2001 Schmucher et a1. 6,709,460 B2 3/2004 Merchant 
6,187,010 B1 2/2001 Masini 6,723,102 B2 4/2004 Johnson etal. 
6,187,023 B1 2/2001 Bonutti 6,743,258 B1 6/2004 Keller 
6,195,168 B1 2/2001 De Legaetal. 6,749,638 B1 6/2004 Saladino 
6,197,064 B1 3/2001 Hainesetal. 6,755,865 B2 6/2004 Tarahishy 
6,198,794 B1 3/2001 Peshkin etal. 6,770,077 B2 8/2004 Van Zile etal. 
6,205,411 B1 3/2001 DiGioia etal. 6,770,078 B2 8/2004 Bonutti 
6,206,927 B1 3/2001 Fell et al. 6,793,676 B2 9/2004 Plouhar 
6,211,976 B1 4/2001 Popovich etal. 6,827,723 B2 12/2004 carson 
6,214,011 B1 4/2001 Masini 6,858,032 B2 2/2005 ChoWetal. 
6,214,051 B1 4/2001 Badorfetal. .......... .. 623/20.14 6,859,661 B2 2/2005 Tuke 
6,228,090 B1 5/2001 Waddell 6,916,341 B2 7/2005 Rolston 
6,228,091 B1 5/2001 Lombardo etal. 6,972,039 B2 12/2005 Metzger 
6,228,121 B1 5/2001 Khalili 6,986,791 B1 1/2006 Metzger 
6,241,735 B1 6/2001 Marrnulla 7,048,741 B2 5/2006 Swanson 
6,253,100 B1 6/2001 Zhdanov 7,104,996 B2 9/2006 Bonutti 
6,258,095 B1 7/2001 Lombardo 7,105,027 B2 9/2006 Liprnan 
6,258,127 B1 7/2001 Schmotzer 7,220,264 B1 5/2007 Hershberger 
6,264,701 B1 7/2001 Brekke 7,244,274 B2 7/2007 Delfosse 
6,277,136 B1 8/2001 Bonutti 7,422,605 B2 9/2008 Burstein 
6,280,476 B1 8/2001 Metzgeretal. 7,510,557 B1 3/2009 Bonutti 
6,290,703 B1 9/2001 Ganern 2002/0055755 A1 5/2002 Bonutti 
6,296,646 B1 10/2001 Williarnson 2002/0127264 A1 9/2002 Felt 
6,299,645 B1 10/2001 Ogden etal. 2002/0138150 A1 9/2002 Leclercq 
6,306,169 B1 10/2001 Lee etal. 2002/0198528 A1 12/2002 Engh etal. 
6,306,172 B1 10/2001 O’Neil 2003/0093079 A1 5/2003 Masini 
6,325,806 B1 12/2001 Fox 2003/0100906 A1 5/2003 Rosaetal. 
6,325,828 B1 12/2001 Dennis 2003/0100907 A1 5/2003 Rosa etal. 
6,328,572 B1 12/2001 Higashida 2003/0130665 A1 7/2003 PincZeWSki etal. 
6,338,730 B1 1/2002 Bonuttietal. 2003/0153923 A1 8/2003 PincZeWSki 
6,338,737 B1 1/2002 Toledano 2003/0158606 A1 8/2003 Coon 
6,342,075 B1 1/2002 MaoAnhur ............ .. 623/20.14 2003/0163137 A1 8/2003 Smuckeretal. 

6,352,558 B1 3/2002 Spector 2003/0171757 A1 9/2003 Coon etal. 
6,358,266 B1 3/2002 Bonutti 2003/0181984 A1 9/2003 Abendscein 
6,379,387 B1 4/2002 Tornier 2003/0212403 A1 11/2003 Swanson 
6,391,040 B1 5/2002 Christodias 2003/0220697 A1 11/2003 Justin 
6,398,815 B1 6/2002 Pope etal. 2003/0225458 A1 12/2003 Donkers 
6,406,495 B1 6/2002 Schoch 2003/0236523 A1 12/2003 Johnson etal. 
6,409,722 B1 6/2002 Hoey 2004/0039395 A1 2/2004 Coon etal. 
6,413,279 B1 7/2002 Metzger 2004/0143338 A1 7/2004 BurkinShaW 
6,423,096 B1 7/2002 Mussetetal. 2004/0204760 A1 10/2004 Fitz 
6,431,743 B1 8/2002 Mizutani 2004/0260301 A1 12/2004 Lionberger 
6,440,444 B2 8/2002 Boyce etal. 2005/0043807 A1 2/2005 Wood 
D462,767 S 9/2002 Meyer 2007/0173946 A1 7/2007 Bonutti 
6,443,991 B1 9/2002 Running 2008/0147075 A1 6/2008 Bonutti 
6,478,799 B1 11/2002 Williarnson 
6,482,209 B1 11/2002 Engh et a1. .................. .. 606/79 FOREIGN PATENT DOCUMENTS 
6,488,687 B1 12/2002 Masini 
6,491,726 B2 12/2002 Pappas EP 1245204 10/2002 
6,494,914 B2 12/2002 Brown etal. EP 1317911 6/2003 
6,500,179 B1 12/2002 Masini FR 2682287 4/1993 
6,500,181 B1 12/2002 Poriney JP 291779 10/2007 
6,514,259 B2 2/2003 Picard etal. W0 WO 93/25157 6/1993 
6,522,906 B1 2/2003 Salisbury W0 WO 95/14444 6/1995 
6,540,786 B2 4/2003 Chibrac W0 WO 97/25006 7/1997 
6,551,324 B2 4/2003 Muller W0 WO 98/32384 7/1998 
6,554,838 B2 4/2003 McGovern W0 W0 99/13803 3/1999 
6,558,391 B2 5/2003 Axelson W0 W0 99/40864 8/1999 
6,558,421 B1 5/2003 Fell W0 W0 02/17821 8/2000 



US 7,749,229 B1 
Page 5 

W0 W0 02/067783 9/2002 

OTHER PUBLICATIONS 

AVONTM Patello-Femoral Arthroplasty, Christopher E. Ackroyd, 
Stryker Howmedica Ostionics, © 2002. 
Clinical Orthopaedics, Long-Term Results with the First Patel 
lofemoral Prosthesis,Phillipe Cartier, pp. 46-54, Jul. 2005. 
FxRx, Stryker Howmedia Osteonics, Indian Summer 2003. 
ImmediateCareTM External Fixation Systems Sterile Ankle Kit, 
Stryker Howmedica Osteonics, © 2002. 
ImmediateCareTM External Fixation Systems Sterile Wrist Fixator, 
Stryker Howmedica Osteonics, © 2002. 
Insall/Burstein II Modular Knee SystemiPublication date 
unknown, but before Aug. 1, 2001. 
The M/G Unicompartmental KneeiMinimally Invasive Surgical 
TechniqueiPublication date unknown, but before Aug. 1, 2001. 
NexGen Complete Knee SolutioniDesign RationaleiPublication 
date unknown, but before Aug. 1, 2001. 
NexGen Complete Knee SolutioniExtramedullary/ Intramedullary 
Tibial Resector Surgical TechniqueiPublication date unknown, but 
before Aug. 1 2001. 
NexGen Complete Knee SolutioniIntramedully Instrumentation 
TechniqueiFor the NexGen Cruciate Retaining & Legacy® Poste 
rior Stabilized KneeiPublication date unknown, but before Aug. 1, 
2001. 
NexGen Complete Knee SolutioniMulti-Reference ReferenceTM 
4-in-1 Femoral InstrumentationiAnterior Reference Surgical 
TechniqueiPublication date unknown, but before Aug. 1, 2001. 
NexGen Complete Knee SolutioniSurgical Technique for the LPS 
Flex Fixed Bearing KneeiPublication date unknown, but before 
Aug. 1,2001. 
Operative ArthroscopyiJohn B. McGinty M.D.iDepartment of 
Orthopedic Surgery, Medical University of South Carolina, Charles 
ton, South Carolina4© 1991 by Raven Press, Ltd., p. 9. 
Scorpio Single Axix Total Knee SystemiPassport Total Knee 
InstrumentationiPassport PR Surgical TechniqueiPublication 
date unknown, but before Aug. 1, 2001. 
Scorpio Single Axis Total Knee SystemiStryker® Howmedica 
Osteonics- One Revolutionary Idea, Three great Potential Bene?ts, 
Mar. 2000. 
Scorpio Total Stabilizer Revision Knee System Surgical Protocol, 
ScorpioTS Single Axis Total Knee System Stryker® Howmedica 
Osteonics, Jan. 2001. 
The Series 7000 Total Knee SystemiPassport A.R. Total Knee 
Instruments4© Osteonics 1996. 
Simplex Enhancement Systems, Howmedica Catalog, pp. 3-4, 1990. 
Sterile Yellow Monotube® TRIAXTM Kit, Stryker Howmedica 
Osteonics, © 2001. 
SulZer Orthopedics TM Natural-Knee® U System Surgical 
Technique4© 1998 SulZer Orthopedics Inc. 

Surgical Navigation for Total Knee ArthroplastyiBelieved to have 
been presented at the American Academy of Orthopedic Surgeons In 
Feb. 2001 . 

Surgical ProtocoliSolar TM Total Shoulder Systemi© Osteonics 
Corp. 1998. 
Surgical TechniqueiStryker® Howmedica Osteonic siRestoration 
TM T3 Femoral Component Using the Command® Instrument Sys 
tem, Feb. 2000. 
Total Joints Orthopedic, Richards Modular Knee, Richards Manu 
facturing Company, Publication date unknown, but before 2001. 
Zimmer Catalog, Wilder Retractors, pp. 38-39, © 1972. 
US. Appl. No. 10/681,526, ?led Oct. 8, 2003, Bonutti. 
U.S. Appl. No. 10/684,904, ?led Oct. 14, 2003, Bonutti. 
U.S. Appl. No. 10/722,102, ?led Nov. 25, 2003, Bonutti. 
U.S. Appl. No. 10/072,729, ?led Dec. 3, 2003, Bonutti. 
U.S. Appl. No. 10/888,783, ?led Jul. 9, 2004, Bonutti. 
U.S. Appl. No. 11/171,700, ?led Jun. 30, 2005, Bonutti. 
U.S. Appl. No. 11/684,178, ?led Mar. 9, 2007, Bonutti. 
U.S. Appl. No. 11/037,855, ?led Jan. 18, 2005, Bonutti. 
U.S. Appl. No. 11/171,902, ?led Jun. 30,2005, Bonutti. 
U.S. Appl. No. 11/171,676, ?led Jun. 30,2005, Bonutti. 
U.S. Appl. No. 10/795,887, ?led Mar. 8, 2008, Bonutti. 
U.S. Appl. No. 10/795,887, ?led Mar. 8, 2004, Bonutti, application 
not published. 
M. Bottlang, Ph.D, et al., A Mobile-bearing Knee Prosthesis Can 
Reduce Strain at the Proximal Tibia, Clinical Orthopaedics and 
Related Research, No. 447, pp. 105-111, Copyright © 2006, Lip 
pincott Williams & Wilkins, retrieved Jan. 13, 2010. 
Seo SS, et al., Effect of Posterior Condylar Offset on Cruciate 
Retaining Mobile TKA, Pusan Paik Hospital, College of Medicine, 
www.ncbi.nlm.nih.gov, PubMed, p. 1, Copyright © 2009, retrieved 
Jan. 13, 2010. 
ScienceDirect, -The Knee- In?uence of Posterior Condylar Offset on 
Knee Flexion After Cruciate-Sacri?cing Mobile-Bearing Total Knee 
Replacement: A prospective Analysis of 410 Consecutive Cases., 
Published by Elsevier B.V., www.sciencedirect.com, 3 pgs., Copy 
right © 2009, retrieved Jan. 13, 2010. 
BM. Hanratty et al., The In?uence of Posterior Condylar Offset on 
Knee Flexion After Total Knee Replacement Using Cruciate-Sacri 
?cing Mobile-Bearing Implant., Journal of Bone and Joint Surgery, 
British vol. 89-B, iSSUE 7, 915-918, Copyright © 2007, British 
Editorial Society of Bone and Joint Surgeryiretrieved Jan. 12,2010. 
12ZCopending U.S. Appl. No. 11,684,178, Non-Final Rejection 
mailed Feb. 24, 2010. 
12CONCopending U.S. Appl. No. 1 1/ 928,898, Non-Final Rejection 
mailed Mar. 11, 2010. 
12KCopending U.S. Appl. No. 11/171,676, Response to Of?ce 
Action ?led Mar. 20, 2009. 
12KCopending U.S. Appl. No.11/171,676, Response to Of?ce 
Action ?led Mar. 31, 2008. 

* cited by examiner 



US. Patent Jul. 6, 2010 Sheet 1 0f 37 US 7,749,229 B1 

76 

72 

58' Fig.1 
(PRIOR ART) 

62 k f 

/ 

66 88 

Fig.2 8” 

64 



US. Patent Jul. 6, 2010 Sheet 2 0f 37 US 7,749,229 B1 



US. Patent Jul. 6, 2010 Sheet 3 0f 37 US 7,749,229 B1 

104 

57‘. 10 



US. Patent Jul. 6, 2010 Sheet 4 0f 37 US 7,749,229 B1 



US. Patent Jul. 6, 2010 Sheet 5 0f 37 US 7,749,229 B1 

124 



US. Patent Jul. 6, 2010 Sheet 6 0f 37 US 7,749,229 B1 



US. Patent Jul. 6, 2010 Sheet 7 0f 37 US 7,749,229 B1 

172 

170 
\/ 

J80 

_\ 
126 124 209 



US. Patent Jul. 6, 2010 Sheet 8 0f 37 US 7,749,229 B1 

182 

210 

126 
Fig.19 124 



US. Patent Jul. 6, 2010 Sheet 9 0f 37 US 7,749,229 B1 



US. Patent Jul. 6, 2010 Sheet 10 0f 37 US 7,749,229 B1 



US. Patent Jul. 6, 2010 Sheet 11 0137 US 7,749,229 B1 

126 

126 



US. Patent Jul. 6, 2010 Sheet 12 0f 37 US 7,749,229 B1 

Fig.30 

,mf/{jl 198 
r 186 

v 
182 

-0. 
c -4 -. p 00270». 

Fig.31 



Sheet 13 0f 37 US 7,749,229 B1 US. Patent Jul. 6, 2010 





US. Patent Jul. 6, 2010 Sheet 15 0f 37 US 7,749,229 B1 

530 

556 

500 

236 

556 

504 

534 

|lllllllllllllllllllll 212 

212 

214 

514 

518 

Fig.37 


































































































































































