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5,067,960
5,068,779
5,069,680
5,077,102
5,077,870
5,078,139
5,082,006
5,083,563
5,084,699
5,085,224
5,085,258
5,089,673
5,089,979
5,095,309
5,096,271
5,097,831
5,098,384
5,103,832
5,105,810
5,107,850
5,112,344
5,113,859
5,113,869
5,115,676
5,117,825
5,121,777
5,127,451
5,129,394
5,129,806
5,131,145

B e 3 0 0 > 3 0 B e e 0 D B e 0 0 B B 0 0 D D 0 0 0 B D e 0 0 D B 0 0 D B D 0 0 0 D 0 e 0 B D B 0 0 0 0 B 0 D B D 0 0 0 0 D 0 B D B B 0 O

1/1991
2/1991
3/1991
3/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
4/1991
5/1991
5/1991
5/1991
5/1991
5/1991
6/1991
6/1991
6/1991
6/1991
6/1991
6/1991
7/1991
7/1991
8/1991
8/1991
8/1991
8/1991
8/1991
9/1991
9/1991
9/1991
9/1991
10/1991
10/1991
10/1991
10/1991
10/1991
10/1991
10/1991
11/1991
11/1991
11/1991
11/1991
12/1991
12/1991
1/1992
1/1992
1/1992
1/1992
1/1992
2/1992
2/1992
2/1992
2/1992
3/1992
3/1992
3/1992
3/1992
4/1992
4/1992
4/1992
5/1992
5/1992
5/1992
5/1992
6/1992
6/1992
7/1992
7/1992
7/1992
7/1992

Ito et al.
Brouwers et al.
Yano et al.
Bahraman
Terrell et al.
Hafelfinger et al.
Alt et al.
Wallace
Schnut
Fearnot et al.
Lahr

Ohta et al.
Grohn et al.
Dardik

Silva et al.
Wallace et al.
Sholder
Kawano et al.
Strand et al.
Lemay et al.
Weaver et al.
Robertson
Robinson et al.
Falcoff et al.
Wallace
Russie

Chang et al.
Tajima et al.
Johnsen et al.
Giles et al.
Sweet

Inahara et al.
Oba et al.
Koenig et al.
Milheiser
Torok et al.
Haghkar
Kimura et al.
Arai et al.
Falcoff

Hehl et al.
Bajaj

Foote et al.
Geddes et al.
Shiels

Sparer et al.
Shirai et al.
Falcoff
Vigneau et al.
Grandjean et al.
Sullivan et al.
Grandjean et al.
Chong
Melbye et al.
Strand et al.
Jonasson et al.
Collins et al.
DeMichele
Galen et al.
Fink, Jr. et al.
Strzodka
McEachern et al.
Troyk et al.
Portman
Lekholm
Abrams
Jackson
Collins et al.
Olive

Petros et al.
Funke et al.
Nappholz et al.
Lee

Grevious
Leininger et al.
Fink, Jr. et al.
Mehra

Hehl et al.

Badoureaux et al.

5,131,388
5,133,358
5,135,488
5,139,484
5,144,949
5,148,580
5,148,695
5,152,770
5,152,776
5,154,170
5,154,171
5,154,693
5,156,972
5,158,078
5,163,429
5,167,615
5,168,757
5,168,982
5,171,299
5,173,873
5,174,286
5,174,291
5,176,502
5,178,197
5,181,423
5,181,517
5,184,132
5,184,614
5,184,619
5,185,535
5,186,224
5,188,106
5,188,604
5,192,314
5,195,362
5,197,322
5,199,427
5,199,428
5,201,753
5,204,670
5,207,429
5,209,223
5,209,732
5,211,129
5,211,161
5,212,476
5,213,331
5,215,523
5,218,343
5,218,957
5,226,429
5,226,604
5,230,694
5,233,985
5,235,326
5,244,269
5,244,461
5,246,008
5,249,858
5,250,020
5,254,096
5,256,157
5,263,244
5,263,981
5,267,940
5,267,942
5,269,891
5,271,395
5,274,859
5,280,789
5,282,839
5,282,840
5,291,894
5,292,219
5,295,967
5,298,022
5,298,884
5,300,093
5,300,120

B e 3 0 0 > 3 0 B e e 0 D B e 0 0 B B 0 0 D D 0 0 0 B D e 0 0 D B 0 0 D B D 0 0 0 D 0 e 0 B D B 0 0 0 0 B 0 D B D 0 0 0 0 D 0 B D B B 0 O

7/1992
7/1992
8/1992
8/1992
9/1992
9/1992
9/1992
10/1992
10/1992
10/1992
10/1992
10/1992
10/1992
10/1992
11/1992
12/1992
12/1992
12/1992
12/1992
12/1992
12/1992
12/1992
1/1993
1/1993
1/1993
1/1993
2/1993
2/1993
2/1993
2/1993
2/1993
2/1993
2/1993
3/1993
3/1993
3/1993
4/1993
4/1993
4/1993
4/1993
5/1993
5/1993
5/1993
5/1993
5/1993
5/1993
5/1993
6/1993
6/1993
6/1993
7/1993
7/1993
7/1993
8/1993
8/1993
9/1993
9/1993
9/1993
10/1993
10/1993
10/1993
10/1993
11/1993
11/1993
12/1993
12/1993
12/1993
12/1993
1/1994
1/1994
2/1994
2/1994
3/1994
3/1994
3/1994
3/1994
3/1994
4/1994
4/1994

Pless et al.
Gustafson et al.
Foote et al.
Hazon et al.
Olson

Dyckow et al.
Ellis

Bengmark et al.
Pinchuk
Bennett et al.
Chirife et al.
East et al.
Issachar et al.
Bennett et al.
Cohen

East et al.
Rabenau et al.
Hakanen et al.
Heitzmann et al.
Wu et al.
Chirife et al.
Schoonen et al.
Sanderson et al.
Healy

Philipps et al.
Hickey

Baird

Collins et al.
Austin

Farb et al.
Schirmacher et al.
Nappholz et al.
Orth
Daskalakis
FEason
Indravudh
Strickland
Obel et al.
Lampropoulos et al.
Stinton
Walmsley et al.
McGorry et al.
Lampropoulos et al.
Taylor et al.
Stef et al.
Maloney
Avanzini
Williams et al.
Stobbe et al.
Strickland
Kuzmak
Seiffert et al.
Rosenblum
Hudrlik

Beigel et al.
Harriehausen et al.
Derlien et al.
Mueller et al.
Nusser

Bley

Rondelet et al.
Samiotes et al.
Centa et al.
Polyak et al.
Moulder
Saperston
Colin et al.
‘Wahlstrand et al.
Redman et al.
Potts

Roline et al.
Hudrlik

Nagy et al.
Merin et al.
Rondelet et al.
Bernardi et al.
Gilmore et al.
Koestner et al.
Knapp et al.
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5,304,112
5,305,923
5,312,443
5,312,452
5,312,453
5,313,953
5,314,451
5,314,457
5,324,315
5,325,834
5,326,249
5,328,460
5,330,511
5,337,750
5,341,430
5,342,401
5,342,406
5,344,388
5,347,476
5,348,210
5,348,536
5,350,413
5,352,180
5,353,622
5,353,800
5,354,200
5,354,316
5,354,319
5,360,407
5,365,462
5,365,619
5,365,985
5,368,040
5,370,665
5,373,852
5,375,073
5,377,128
5,378,231
5,382,232
5,383,915
5,388,578
5,388,586
5,388,831
5,394,909
5,402,944
5,406,957
5,409,009
5,411,031
5,411,551
5,411,552
5,416,372
5,417,226
5,417,717
5,425,362
5,431,171
5,431,694
5,433,694
5,437,605
5,443,215
5,447,519
5,449,368
5,456,690
5,461,390
5,464,435
5,467,627
5,474,226
5,479,818
5,482,049
5,487,760
5,493,738
5,494,036
5,494,193
5,504,474
5,505,916
5,507,412
5,507,737
5,507,785
5,509,888
5,509,891

B e 3 0 0 > 3 0 B e e 0 D B e 0 0 B B 0 0 D D 0 0 0 B D e 0 0 D B 0 0 D B D 0 0 0 D 0 e 0 B D B 0 0 0 0 B 0 D B D 0 0 0 0 D 0 B D B B 0 O

4/1994
4/1994
5/1994
5/1994
5/1994
5/1994
5/1994
5/1994
6/1994
7/1994
7/1994
7/1994
7/1994
8/1994
8/1994
8/1994
8/1994
9/1994
9/1994
9/1994
9/1994
9/1994
10/1994
10/1994
10/1994
10/1994
10/1994
10/1994
11/1994
11/1994
11/1994
11/1994
11/1994
12/1994
12/1994
12/1994
12/1994
1/1995
1/1995
1/1995
2/1995
2/1995
2/1995
3/1995
4/1995
4/1995
4/1995
5/1995
5/1995
5/1995
5/1995
5/1995
5/1995
6/1995
7/1995
7/1995
7/1995
8/1995
8/1995
9/1995
9/1995
10/1995
10/1995
11/1995
11/1995
12/1995
1/1996
1/1996
1/1996
2/1996
2/1996
2/1996
4/1996
4/1996
4/1996
4/1996
4/1996
4/1996
4/1996

Mirklas et al.
Kirschner et al.
Adams et al.
Salo

Shelton et al.
Yomtov et al.
Mulier

Jeutter et al.
Grevious
Ballheimer et al.
Weissfloch et al.
Lord et al.
Boute et al.
Walloch

Aulia et al.
Spano et al.
Thompson
Maxwell et al.
McBean, Sr.
Linzell et al.
Young et al.
Miller et al.
Candelon et al.
Theener
Pohndorf et al.
Klein et al.
Keimel
Wyborny et al.
Leonard et al.
McBean, Sr.
Solomon
Todd et al.
Carney
Hudrlik
Harrison et al.
McBean
McBean
Johnson et al.
Hague et al.
Adams
Yomtov et al.
Lee et al.
Quadri et al.
Mitchell et al.
Pape et al.
Tansey

Olson

Yomtov
Winston et al.
Andersen et al.

Ljungstroem et al.

Juma

Salo et al.
Siker et al.
Harrison et al.
Snaper et al.
Lim et al.
Helmy et al.
Fackler
Peterson
Kuzmak
Duong-Van
Hoshen
Neumann
Smith et al.
Joseph

Walter et al.
Addiss et al.
Villafana
Sanderson et al.
Uber, I1I et al.
Kirschner et al.
Libman et al.
Berry, Jr.

Ebert et al.
Palmskog et al.
Deno

Miller
DeRidder

5,513,945
5,514,103
5,518,504
5,520,606
5,523,740
5,534,018
5,535,752
5,538,005
5,541,857
5,545,140
5,545,151
5,545,186
5,545,214
5,547,470
5,551,427
5,551,439
5,554,185
5,558,644
5,564,434
5,575,770
5,584,803
5,586,629
5,593,430
5,594,665
5,596,986
5,597,284
5,610,083
5,611,768
5,612,497
5,615,671
5,619,991
5,625,946
5,626,623
5,626,630
5,630,836
5,634,255
5,637,083
5,643,207
5,645,116
5,650,766
5,673,585
5,676,690
5,681,285
5,686,831
5,687,734
5,693,076
5,702,368
5,702,427
5,702,431
5,704,352
5,715,786
5,715,837
5,720,436
5,730,101
5,732,710
5,733,313
5,738,652
5,742,233
5,743,267
5,749,369
5,749,909
5,755,687
5,755,748
5,765,568
5,769,812
5,771,903
5,782,774
5,787,520
5,791,344
5,792,094
5,792,179
5,795,325
5,796,827
5,800,375
5,807,265
5,807,336
5,810,015
5,810,757
5,814,016

B e 3 0 0 > 3 0 B e e 0 D B e 0 0 B B 0 0 D D 0 0 0 B D e 0 0 D B 0 0 D B D 0 0 0 D 0 e 0 B D B 0 0 0 0 B 0 D B D 0 0 0 0 D 0 B D B B 0 O

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

Hartmann et al.
Srisathapat et al.
Polyak
Schoolman et al.
Burgmann et al.
‘Wahlstrand et al.
Halperin et al.
Harrison et al.
Walter et al.
Conero et al.
O’Connor et al.
Olson et al.
Stevens

Johnson et al.
Altman

Hickey

Block et al.
Boyd et al.
Halperin et al.
Melsky et al.
Stevens et al.
Shoberg et al.
Renger

Walter et al.
Goldfarb
Weltlich et al.
Chan et al.
Tutrone, Jr.
Walter et al.
Schoonen et al.
Sloane
Wildeson et al.
Kieval et al.
Markowitz et al.
Prem et al.
Bishop et al.
Bertrand et al.
Rise

McDonald
Burgmann et al.
Bishop et al.
Noren et al.
Ford et al.
Vandervalk et al.
Dempsey et al.
Kaemmerer
Stevens et al.
Ecker et al.
Wang et al.
Tremblay et al.
Seiberth et al.
Chen

Buschor et al.
Aupperle et al.
Rabinovich et al.
Barreras, Sr. et al.
Boyd et al.
Hoffman et al.
Nikolic et al.
Rabinovich et al.
Schroeppel et al.
Donlon

Borza et al.
Sweezer, Ir. et al.
Stevens et al.
Jakobsson
Shmulewitz
Dunbar
Schulman et al.
Stevens et al.
Sideris

Valley et al.
Coppersmith et al.
Sweezer et al.
Ttoigawa et al.
Russo et al.
Flaherty
Sweezer, Ir. et al.
Valley et al.
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5,817,093 A 10/1998 Williamson, IV et al. 6,398,752 Bl 6/2002 Sweezer, Ir. et al.
5,833,603 A 11/1998 Kovacs et al. 6,409,674 Bl 6/2002 Brockway et al.
5,836,300 A 11/1998 Mault 6,423,031 Bl 7/2002 Donlon
5,836,886 A 11/1998 Itoigawa et al. 6,430,444 Bl 8/2002 Borza et al.
5,840,081 A 11/1998 Andersen et al. 6,431,175 Bl 8/2002 Penner et al.
5,849,225 A 12/1998 Ebina et al. 6,432,040 Bl 8/2002 Meah
5,855,597 A 1/1999 Jayaraman et al. 6,443,887 Bl 9/2002 Derus et al.
5,855,601 A 1/1999 Bessler et al. 6,443,893 Bl 9/2002 Schnakenberg et al.
5,860,938 A 1/1999 Lafontaine et al. 6,450,173 Bl 9/2002 Forsell et al.
5,861,018 A 1/1999 Feierbach 6,450,946 Bl 9/2002 Forsell et al.
5,863,366 A 1/1999 Snow 6,453,907 Bl 9/2002 Forsell et al.
5,868,702 A 2/1999 Stevens et al. 6,454,698 Bl 9/2002 Forsell et al.
5,873,837 A 2/1999 Lieber et al. 6,454,699 Bl 9/2002 Forsell et al.
5,875,953 A 3/1999 Shioya et al. 6,454,700 Bl 9/2002 Forsell et al.
5,879,499 A 3/1999 Corvi 6,454,701 Bl 9/2002 Forsell et al.
5,881,919 A 3/1999 Womac et al. 6,461,292 B1  10/2002 Forsell et al.
5,885,238 A 3/1999 Stevens et al. 6,461,293 Bl  10/2002 Forsell et al.
5,887,475 A 3/1999 Muldner 6,463,329 Bl  10/2002 Goedeke
5,899,927 A 5/1999 Ecker et al. 6,463,935 B1  10/2002 Forsell et al.
5,916,179 A 6/1999 Sharrock 6,464,628 Bl  10/2002 Forsell et al.
5,916,237 A 6/1999 Schu 6,470,212 Bl 10/2002 Weijand et al.
5,935,078 A 8/1999 Feierbach 6,470,892 B1  10/2002 Forsell et al.
5,938,669 A 8/1999 Klaiber et al. 6,471,635 Bl 10/2002 Forsell et al.
5,951,487 A 9/1999 Brehmeier-Flick et al. 6,475,136 B1  11/2002 Forsell et al.
5,957,861 A 9/1999 Combs et al. 6,475,170 B1  11/2002 Doron et al.
5,967,986 A 10/1999 Cimochowski et al. 6,482,145 B1  11/2002 Forsell et al.
5,971,934 A 10/1999 Scherer et al. 6,482,171 B1  11/2002 Corvi et al.
5,974,873 A 11/1999 Nelson et al. 6,482,177 B1  11/2002 Leinders et al.
5,978,985 A 11/1999 Thurman 6,486,588 B2  11/2002 Doron et al.
5,995,874 A 11/1999 Borza et al. 6,503,189 Bl 1/2003 Forsell et al.
6,007,516 A * 12/1999 Burbank etal. ......... 604/288.03 6,504,286 Bl 1/2003 Porat et al.
6,015,386 A 1/2000 Kensey et al. 6,531,739 B2 3/2003 Cable et al.
6,015,387 A 1/2000 Schwartz et al. 6,533,719 B2 3/2003 Kuyava et al.
6,019,729 A 2/2000 Ttoigawa et al. 6,533,733 Bl 3/2003 Hylton et al.
6,024,704 A 2/2000 Meador et al. 6,542,350 Bl 4/2003 Rogers
6,030,413 A 2/2000 Lazarus 6,558,321 Bl 5/2003 Burd et al.
6,035,461 A 3/2000 Nguyen 6,558,994 B2 5/2003 Chaetal.
6,053,873 A 4/2000 Govari et al. 6,573,563 B2 6/2003 Leeetal.
6,056,723 A 5/2000 Donlon 6,582,462 Bl 6/2003 Andersen et al.
6,058,330 A 5/2000 Borza et al. 6,599,250 B2 7/2003 Webb et al.
6,059,757 A 5/2000 Macoviak et al. 6,605,112 Bl 8/2003 Moll et al.
6,067,474 A 5/2000 Schulman et al. 6,629,534 Bl 10/2003 ST. Goar et al.
6,067,991 A 5/2000 Forsell et al. 6,640,137 B2  10/2003 MacDonald
6,076,016 A 6/2000 Feierbach 6,641,610 B2  11/2003 Wolfet al.
6,083,174 A 7/2000 Brehmeier-Flick et al. 6,645,143 B2  11/2003 VanTassel et al.
6,090,096 A 7/2000 St. Goar et al. 6,673,109 B2 1/2004 Cox
6,102,678 A 8/2000 Peclat et al. 6,678,561 B2 1/2004 Forsell et al.
6,102,856 A 8/2000 Groff et al. 6,682,480 Bl 1/2004 Habib et al.
6,102,922 A 8/2000 Jakobsson et al. 6,682,503 Bl 1/2004 Fariss et al.
6,106,477 A 8/2000 Miesel et al. 6,682,559 B2 1/2004 Myers et al.
6,106,551 A 8/2000 Crossett et al. 6,695,866 Bl 2/2004 Kuehn et al.
6,110,145 A 8/2000 Macoviak 6,709,385 B2 3/2004 Forsell et al.
6,113,553 A 9/2000 Chubbuck 6,718,200 B2 4/2004 Marmaropoulos et al.
6,131,664 A 10/2000 Sonnier 6,719,787 B2 4/2004 Cox
6,135,945 A 10/2000 Sultan 6,719,788 B2 4/2004 Cox
6,159,156 A 12/2000 Van Bockel et al. 6,719,789 B2 4/2004 Cox
6,162,180 A 12/2000 Miesel et al. 6,731,976 B2 5/2004 Penn et al.
6,162,245 A 12/2000 Jayaraman et al. 6,733,525 B2 5/2004 Yang et al.
6,168,614 Bl 1/2001 Andersen et al. 6,736,846 B2 5/2004 Cox
6,234,745 Bl 5/2001 Pugh et al. 6,752,813 B2 6/2004 Goldfarb et al.
6,240,316 Bl 5/2001 Richmond et al. 6,796,942 Bl 9/2004 Kreiner et al.
6,240,318 Bl 5/2001 Phillips 6,822,343 B2  11/2004 Estevez
6,245,102 Bl 6/2001 Jayaraman 6,851,628 Bl 2/2005 Garrison et al.
6,248,080 Bl 6/2001 Miesel et al. 6,855,115 B2 2/2005 Fonseca et al.
6,251,093 Bl 6/2001 Valley et al. 6,889,772 B2 5/2005 Buytaert et al.
6,269,819 Bl 8/2001 Oz et al. 6,890,300 B2 5/2005 Lloyd et al.
6,277,078 Bl 8/2001 Porat et al. 6,896,651 B2 5/2005 Gross et al.
6,292,697 Bl 9/2001 Roberts 6,896,690 Bl 5/2005 Lambrecht et al.
6,309,350 B1  10/2001 VanTassel et al. 6,913,600 B2 7/2005 Valley et al.
6,315,769 B1  11/2001 Peer et al. 6,915,165 B2 7/2005 Forsell et al.
6,319,208 B1  11/2001 Abita et al. 6,926,246 B2 8/2005 Ginggen et al.
6,328,699 Bl  12/2001 Eigler et al. 6,929,653 B2 8/2005 Strecter
6,338,735 Bl 1/2002 Stevens 6,932,792 Bl 8/2005 St. Goar et al.
6,357,438 Bl 3/2002 Hansen 6,951,229 B2  10/2005 Garrison et al.
6,360,122 Bl 3/2002 Fischell et al. 6,951,571 B1  10/2005 Srivastava
6,360,822 Bl 3/2002 Robertson et al. 6,953,429 B2  10/2005 Forsell et al.
6,366,817 Bl 4/2002 Kung 6,961,619 B2  11/2005 Casey
6,379,308 Bl 4/2002 Brockway et al. 6,970,742 B2  11/2005 Mann et al.
6,379,380 Bl 4/2002 Satz 6,979,350 B2  12/2005 Moll et al.
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6,985,078 B2 1/2006 Suzuki et al. 2005/0288720 Al  12/2005 Rossetal.
6,989,027 B2 1/2006 Allen et al. 2005/0288721 Al  12/2005 Girouard et al.
7,011,095 B2 3/2006 Wolf et al. 2005/0288739 Al  12/2005 Hassler et al.
7,011,624 B2 3/2006 Forsell et al. 2005/0288740 Al  12/2005 Hassler et al.
7,017,583 B2 3/2006 Forsell et al. 2005/0288741 Al  12/2005 Hassler et al.
7,018,406 B2 3/2006 Seguin et al. 2005/0288742 Al  12/2005 Giordano et al.
7,021,402 B2 4/2006 Beato et al. 2006/0002035 Al 1/2006 Gao et al.
7,025,727 B2 4/2006 Brockway et al. 2006/0010090 Al 1/2006 Brockway et al.
7,044,920 B2 5/2006 Letort et al. 2006/0020224 Al 1/2006 Geiger
7,060,080 B2 6/2006 Bachmann et al. 2006/0020305 Al 1/2006 Desai et al.
7,081,683 B2 7/2006 Ariav et al. 2006/0035446 Al 2/2006 Chang et al.
7,109,933 B2 9/2006 Tto et al. 2006/0047205 Al 3/2006 Ludomirsky et al.
7,118,526 B2* 10/2006 Egle .....ccocovvvvinviiannns 600/37 2006/0049714 Al 3/2006 Liuetal.
7,131,447 B2  11/2006 Sterman et al. 2006/0058627 Al 3/2006 Flaherty et al.
7,131,945 B2  11/2006 Fink et al. 2006/0064134 Al 3/2006 Mazar et al.
7,134,580 B2  11/2006 Garrison et al. 2006/0085051 Al 4/2006 Fritsch
7,144,400 B2  12/2006 Byrum et al. 2006/0089571 Al 4/2006 Gertner
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1
METHODS FOR IMPLANTING A GASTRIC
RESTRICTION DEVICE

FIELD OF THE INVENTION

The present invention relates to surgical methods, and in
particular to methods for implanting a restriction device.

BACKGROUND OF THE INVENTION

Obesity is becoming a growing concern, particularly in the
United States, as the number of obese people continues to
increase, and more is learned about the negative health effects
of'obesity. Morbid obesity, in which a person is 100 pounds or
more over ideal body weight, in particular poses significant
risks for severe health problems. Accordingly, a great deal of
attention is being focused on treating obese patients. One
method of treating morbid obesity has been to place a restric-
tion device, such as an elongated band, about the upper por-
tion of the stomach. Gastric bands have typically comprised a
fluid-filled elastomeric balloon with fixed endpoints that
encircles the stomach just inferior to the esophageal-gastric
junction to form a small gastric pouch above the band and a
reduced stoma opening in the stomach. When fluid is infused
into the balloon, the band expands against the stomach cre-
ating a food intake restriction or stoma in the stomach. To
decrease this restriction, fluid is removed from the band. The
effect of the band is to reduce the available stomach volume
and thus the amount of food that can be consumed before
becoming “full”

Food restriction devices have also comprised mechanically
adjusted bands that similarly encircle the upper portion of the
stomach. These bands include any number of resilient mate-
rials or gearing devices, as well as drive members, for adjust-
ing the bands. Additionally, gastric bands have been devel-
oped that include both hydraulic and mechanical drive
elements. An example of such an adjustable gastric band is
disclosed in U.S. Pat. No. 6,067,991, entitled “Mechanical
Food Intake Restriction Device” which issued on May 30,
2000, and is incorporated herein by reference. Itis also known
to restrict the available food volume in the stomach cavity by
implanting an inflatable elastomeric balloon within the stom-
ach cavity itself. The balloon is filled with a fluid to expand
against the stomach walls and, thereby, decrease the available
food volume within the stomach.

With the advent of various restriction devices, there is a
need for improved methods for implanting such devices.
Accordingly, novel methods are provided for implanting a
gastric restriction device.

SUMMARY OF THE INVENTION

Various exemplary methods are provided for implanting a
restriction device. In one embodiment, a method for implant-
ing a restriction system is provided and includes forming a
pathway through a skin incision, coupling a catheter exiting
through the skin incision to a housing such that the housing is
coupled, via the catheter, to a restriction device implanted to
form a restriction, forming a tunnel extending from the path-
way, and positioning the housing within the tunnel. In an
exemplary embodiment, the tunnel extends transverse to a
longitudinal axis of the pathway, and the pathway extends
from a skin incision and into a body cavity. The method can
also include advancing the restriction device through the
pathway and into the body cavity.

The tunnel can be formed using various techniques. For
example, the tunnel can be a finger tunnel. In other embodi-
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ments, an elongate member can be inserted into the pathway
and manipulated to form a tunnel extending from the path-
way. The location of the tunnel can also vary, but in an
exemplary embodiment the tunnel is formed adjacent to a
fascia layer.

The housing can have various configurations, and in one
embodiment the device can include a first housing that is
coupled to a second housing. The method can further include
positioning the second housing adjacent to the pathway. The
restriction device can also include a sensor that measures at
least one physiological parameter. In one embodiment, the
sensor can be a pressure sensor. The sensor can be disposed
anywhere within the system, including within one or more of
the housings. Depending on the particular configuration of
the device, in other embodiments the housing can be in fluid
communication with the restriction device.

In another embodiment, the pathway can be a primary
pathway and the tunnel can extend from the primary pathway
to a secondary pathway. The method can include advancing
the catheter from one of the primary pathway and the second-
ary pathway, through the tunnel, to the other one of the pri-
mary pathway and the secondary pathway. The catheter can
be coupled to the housing prior to or after advancing the
catheter. In another embodiment, positioning the housing
within the tunnel can include retracting the catheter into the
tunnel to pull the housing through one ofthe primary pathway
and the secondary pathway and into the tunnel.

In another embodiment, a method for implanting a restric-
tion system is provided and includes advancing a restriction
device through a pathway extending from a skin incision into
abody cavity. A catheter coupled to the restriction device can
optionally extend through the pathway and exit the skin inci-
sion, or it can be fully disposed within the body cavity. The
method can also include forming a single connection between
a catheter coupled to the restriction device and one of a first
housing and a second housing. The first and second housings
can be coupled to one another by a connector extending
therebetween. The method can also include implanting the
first and second housings in tissue.

In one embodiment, the first housing can be implanted in a
tunnel extending from the pathway and adjacent to a fascia
layer, and the second housing can be implanted in the path-
way at an offset location. In another embodiment, the path-
way can be a first pathway, and the tunnel can extend from the
first pathway to a second pathway. Implanting the first and
second housings can include retracting the catheter into the
tunnel. In an exemplary embodiment, the catheter is advanced
from the first pathway to the second pathway prior to forming
a single connection between the catheter and one of the first
and second housings.

In other aspects, a method of implanting a restriction sys-
tem is provided and includes advancing a restriction device
through a primary pathway extending from a skin incision to
a body cavity to position the restriction device around an
organ to be restricted, forming a tunnel between the primary
pathway and a secondary pathway, advancing the trailing end
of a catheter coupled to the restriction device through the
tunnel, coupling the trailing end of the catheter to a housing,
and implanting the housing in tissue. In one embodiment, the
trailing end of the catheter can exit from the skin incision
when the restriction device is advanced through the primary
pathway.

In an exemplary embodiment, advancing the trailing end of
the catheter through the tunnel can include advancing the
trailing end of the catheter through the primary pathway,
across the tunnel, and through the secondary pathway such
that the trailing end of the catheter exits the secondary path-
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way. Implanting the housing can include retracting the cath-
eter to position the housing within the tunnel, and implanting
the housing in the tunnel. The catheter can be retracted by, for
example, pulling on a portion of the catheter extending from
the primary pathway. In an exemplary embodiment, the hous-
ing is a sensor housing that is coupled to a fill port, and the
method can include implanting the fill port in tissue.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more fully understood from the fol-
lowing detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1A is a front view illustration of a prior art gastric
restriction device implanted in a patient to form a restriction
in the patient’s stomach;

FIG. 1B is a side view of another embodiment of a prior art
gastric restriction device having an injection port coupled to a
sensor housing in an in-line configuration;

FIG. 1C is a side view of another embodiment of a prior art
gastric restriction device having an injection port coupled to a
sensor housing in a T-configuration;

FIG. 2 is a side view illustration showing a first pathway
extending from a skin incision to a body cavity containing a
gastric band implanted to form a restriction in a stomach,
showing a catheter coupled to the gastric band exiting from
the first pathway;

FIG. 3A is a side view illustration showing an elongate
device being used to form a tunnel extending from the first
pathway of FIG. 2;

FIG. 3B is a side view illustration showing graspers being
used to form a tunnel extending from the first pathway of F1G.
2;

FIG. 3C is a side view illustration showing a finger being
used to form a tunnel extending from the first pathway of F1G.
2;

FIG. 4 is a side view illustration showing the sensor hous-
ing and injection port of FIG. 1C being coupled to a catheter
exiting from the first pathway;

FIG. 5 is a side view illustration showing the sensor hous-
ing and injection port of FIG. 4 implanted within the tunnel
and first pathway;

FIG. 6 is a side view illustration showing a second pathway
being formed at a distance apart from a first pathway having
a catheter extending therefrom and coupled to a gastric band;

FIG. 7A is a side view illustration of the first and second
pathways of FIG. 6, showing a tunnel being formed between
the pathways using an elongate device;

FIG. 7B is a side view illustration of the first and second
pathways of FIG. 6, showing a tunnel being formed between
the pathways using graspers;

FIG. 7C is a side view illustration of the first and second
pathways of FIG. 6, showing a tunnel being formed between
the pathways using a finger;

FIG. 8A is a side view illustration of the first and second
pathways and the tunnel of FIGS. 7A-7C, showing an elon-
gate device being used to grasp the catheter extending
through the first pathway;

FIG. 8B is a side view illustration of the first and second
pathways and the tunnel of FIGS. 7A-7C, showing graspers
being used to grasp the catheter extending through the first
pathway;

FIG. 8C is a side view illustration of the first and second
pathways and the tunnel of FIGS. 7A-7C, showing a finger
being used to grasp the catheter extending through the first
pathway;
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FIG. 9 is a side view illustration showing the graspers of
FIG. 8B after pulling the catheter through the tunnel and out
of'the second pathway;

FIG. 101s a side view illustration showing a terminal end of
the catheter of FIG. 9 being coupled to a sensor housing
which is coupled to an injection port;

FIG. 11 is a side view illustration showing the catheter of
FIG. 10 retracted into the tunnel to position the sensor hous-
ing and injection port within the tunnel;

FIG. 12A is a side view of the sensor housing and injection
port of FIG. 11 implanted in the tunnel, showing the sensor
housing anchored to tissue; and

FIG. 12B is a top view of the sensor housing and injection
port of FIG. 12A implanted in the tunnel.

DETAILED DESCRIPTION OF THE INVENTION

Certain exemplary embodiments will now be described to
provide an overall understanding of the principles of the
structure, function, manufacture, and use of the devices and
methods disclosed herein. One or more examples of these
embodiments are illustrated in the accompanying drawings.
Those of ordinary skill in the art will understand that the
devices and methods specifically described herein and illus-
trated in the accompanying drawings are non-limiting exem-
plary embodiments and that the scope of the present invention
is defined solely by the claims. The features illustrated or
described in connection with one exemplary embodiment
may be combined with the features of other embodiments.
Such modifications and variations are intended to be included
within the scope of the present invention.

The present invention generally discloses various exem-
plary methods for implanting a restriction device for forming
a restriction in a patient. The methods can be used with a
variety of restriction devices, but in an exemplary embodi-
ment the methods are used for implanting a gastric restriction
device. While various types of gastric restriction devices are
known, including electrical, mechanical, and/or fluid-based
devices, for reference purposes the methods disclosed herein
are discussed in connection various embodiments of a gastric
restriction device disclosed in commonly-owned U.S. Publi-
cation No. 2006/0211913 of Dlugos et al. (hereinafter
“Dlugos”) filed on Mar. 7, 2006 and entitled “Non-Invasive
Pressure Measurement In A fluid Adjustable Restrictive
Device,” which is hereby incorporated by reference in its
entirety. A person skilled in the art will appreciate that the
method is notintended to be limited to use with any particular
device.

FIG. 1A illustrates one embodiment of an implantable
restriction device, as disclosed in Dlugos. As shown, the
implantable restriction device 100 generally includes an
adjustable gastric band 120 that is configured to be positioned
around the upper portion of a patient’s stomach 140, and an
injection port 130 that is fluidly coupled to the adjustable
gastric band 120, e.g., via a catheter 150. A person skilled in
the art will appreciate that the catheter can be a single, unitary
member, or it can be formed from multiple components
joined together. The injection port 130 is adapted to allow
fluid to be introduced into and removed from the gastric band
20 to thereby adjust the size of the band 120, and thus the
pressure applied to the stomach. The injection port 130 can
thus be implanted at a location within the body that is acces-
sible through the tissue. Typically, injection ports are posi-
tioned in the lateral subcostal region of the patient’s abdomen
under the skin and layers of fatty tissue. Surgeons also typi-
cally implant injection ports on the sternum of the patient.
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The illustrated device 100 also includes a pressure reading
device 134 for reading the pressure of the fluid within the
closed fluid circuit of the device 100. While Dlugos discloses
a pressure reading device 134, the device could be any sens-
ing device for sensing various parameters. The sensing device
can also have various configurations and it can be coupled to
or positioned anywhere in the gastric restriction device 100.
In the illustrated embodiment, the pressure reading device
134 is coupled to the injection port 130. In another embodi-
ment, as shown in FIG. 1B, Dlugos discloses a device 10
having a separate sensor housing 60 that is disposed in-line
with the gastric band 20 and the injection port 30. In particu-
lar, a first catheter portion 50q is coupled between the sensor
housing 60 and the gastric band 20 and a second catheter
portion 505 is coupled between the injection port 30 and the
sensor housing 60. In another embodiment, the gastric restric-
tion device can have a Y-configuration or T-shaped configu-
ration. As shown in FIG. 1C, Dlugos discloses a device 10'
having include a catheter 52' with a T-shaped intersection 52¢'
with terminal ends that mate to the injection port 30" and the
sensor housing 60'. While not disclosed by Dlugos, the third
terminal end can mate, e.g., via connector 62, to the terminal
end 507 of the catheter 50' extending from the gastric band
20'. A person skilled in the art will appreciate that the gastric
restriction device can have a variety of other configurations,
and the sensor, if provided, can be implanted anywhere within
the system, including within the injection port. Moreover, the
system also may not have an injection port, but instead may
have a single housing containing a sensor or contain other
apparatus. Various configurations are possible, and any
known restriction system or device can be used with the
methods of the present invention.

In order to implant a restriction device, such as the gastric
devices disclosed by Dlugos, a first pathway is typically
formed through the stomach wall to provide access to the
abdominal cavity. This can be achieved using various tech-
niques known in the art, but in one exemplary embodiment a
small skin incision is formed and a trocar is inserted through
the skin incision until the tip of the trocar penetrates into the
abdominal cavity. The trocar will thus form a primary or first
pathway into the abdomen. This pathway can be used to
introduce a gastric band. While only one pathway is shown,
additional pathways are often created to provide access for
various other devices, such as an endoscope for viewing the
surgical site. Various techniques are known in the art for
implanting a gastric band to form a restriction around the
upper portion of a patient’s stomach. By way of non-limiting
example, U.S. Pat. No. 6,102,922 filed on Jun. 29, 1998 and
entitled “Surgical Method and Device for Reducing Food
Intake of a Patient,” and U.S. Pat. No. 4,592,339 filed on Jun.
12, 1985 and entitled “Gastric Banding Device,” which are
hereby incorporated by reference in their entireties, disclose
various methods for implanting a gastric band. FIG. 2 illus-
trates a first pathway 70 extending through a skin surface and
into an abdominal cavity, showing the gastric restriction
device 10 of FIG. 1B having the gastric band 20 positioned to
form a restriction around an upper portion of a stomach 40,
and showing the catheter 50 extending from the gastric band
20 and through the pathway such that the terminal end 507 of
the catheter 50 exits the skin incision and remains external to
the patient’s body. While not shown, in other embodiments
the catheter 50, including the terminal end 50z, can be fully
disposed within the body cavity.

Once the gastric band 20 is implanted, the terminal end 50¢
of the catheter 50 can be connected to one or more housings
and the housing(s) can be implanted in tissue. In an exemplary
embodiment, only a single connection needs to be made
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between the terminal end 50¢ of the catheter 50 and the hous-
ing(s). For example, where the restriction device 10 includes
two or more housings, the housings can be pre-connected to
one another during manufacturing and packaged together as a
single sterile package. The terminal end 507 of the catheter 50
extending from the gastric band 20 can thus be connected to
aconnector. Thus, with the device 10 of FIG. 1B, for example,
the sensor housing 60 and injection port 30 can be pre-con-
nected to one another during manufacturing, and the terminal
end 50¢ of the catheter can be connected to a connector 62
formed on the sensor housing 60 during the surgical proce-
dure. Similarly, with the device 10' of FIG. 1C, the sensor
housing 60" and injection port 30' can be pre-connected to one
another during manufacturing and package together as a
single sterile package. The terminal end 507 of the catheter
50" extending from the gastric band 20' can be connected to a
connector 62' formed on the catheter 52' that couples the
sensor housing 60' and the injection port 30'. As previously
noted, while the two housings are referred to as a “sensor
housing” and an “injection port,” the housings can contain
various components for performing various functions, and
the device can include any number of housings.

With the terminal end of the catheter connected to one or
more housings, the housings can be implanted in tissue. The
particular implant location can vary depending on the con-
figuration of the device. For example, where the device
includes an injection port, the port is preferably implanted
just beneath the tissue surface to allow a needle or other
device to be penetrated through tissue and into the injection
port to add or remove fluid from the gastric restriction device.
Where the device includes a sensor housing, the sensor hous-
ing is also preferably implanted in tissue at a location that is
accessible to allow for wireless communication with the sen-
sor, thus allowing data and/or energy to be transmitted
between an external device and the sensor. In certain exem-
plary embodiments, the port and/or sensor housing are
implanted on the fascia layer beneath up to 10 cmto 15 cm of
subcutaneous abdominal fat.

The particular method for implanting the housing(s) can
vary depending on the configuration of the device. FIGS.
3A-5 illustrate one exemplary embodiment of a method for
implanting a restriction device having a T- or Y-configuration,
such as the restriction device 10' of FIG. 1C. FIGS. 6-12B
illustrate another exemplary embodiment of a method for
implanting a device having at least one housing that is in-line
with the gastric band, such as the device 10 of FIG. 1A. Again,
a person skilled in the art will appreciate that the particular
configuration can vary, and that the various methods dis-
closed herein can be used with any restriction device. More-
over, the various steps can be performed in any order.

As shown in FIGS. 3A-3C, in an exemplary embodiment at
least one tunnel 72 is formed extending from the first pathway
70. The particular direction and orientation of the tunnel 72
can vary, however as shown the tunnel 72 extends laterally
outward from the first pathway 70 in a direction transverse to
a longitudinal axis of the first pathway 70. As a result, the
tunnel 72 extends across the fascia layer, thus allowing at least
one housing to be implanted and/or anchored to the fascia. A
person skilled in the art will appreciate that the tunnel 72 can
be formed at any particular point in time during the proce-
dure, including prior to or after connecting the terminal end of
the catheter to the housing(s). Moreover, where a trocar or
other device is used to gain access to the abdominal cavity, the
trocar or other device can remain within the first pathway 70
or it can be removed during tunnel formation. Several addi-
tional tunnels can also be formed, and the particular quantity
can vary depending on the configuration of the device.
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Various techniques can be used to form the tunnel 72. In
one embodiment, as shown in FIG. 3A, the tunnel is formed
using a device having an elongate shaft with a flexible and/or
bent distal end, such as the Goldfinger™ device 80 available
from Ethicon Endo-Surgery and used as a surgical dissector
and suture retrieval device. U.S. Publication No. 2007/
0185519 of Hassler et al. filed on Feb. 7, 2006 and entitled
“Articulating Surgical Instrument,” which is hereby incorpo-
rated by reference in its entirety, discloses one exemplary
embodiment of such a device. The device 80 can be inserted
through the pathway 70 and manipulated to separate the tissue
and form a tunnel 72 extending transverse or laterally from
the first pathway 70. The length or depth of the tunnel can
vary, but preferably the tunnel has a size sufficient to receive
at least a portion of a housing therein. The size can thus vary
depending on the particular configuration of the housing.

In another embodiment, as shown in FIG. 3B, the tunnel 72
can be formed using a tissue-grasping and/or cutting device.
FIG. 3B illustrates graspers 82 having opposed jaws 82a, 825
formed on the distal end thereof and configured to grasp
tissue. The device 82 can be inserted through the first pathway
70, and a handle 82/ on the device 82 can be manipulated to
open and close the jaws 82a, 825, thus allowing the jaws 82a,
82510 grasp and move and/or remove tissue to form the tunnel
72.

Inyet another embodiment, as shown in F1G. 3C, the tunnel
72 can be formed using one’s finger. In particular, the surgeon
or other surgical staff can insert their finger 84 into the first
pathway 70 and manipulate the finger to form the tunnel 72.
A person skilled in the art will appreciate that a variety of
other tools and techniques can be used to form a tunnel 72
extending from the first pathway 70. For example, in other
embodiments the tunnel 72 can be formed internally from
devices disposed within the body cavity.

Once the tunnel 72 is formed, one or more housings
coupled to the gastric restriction device can be implanted in
the tunnel 72. FIG. 4 illustrates the connector 62' on device 10'
of FIG. 1C about to be connected to the terminal end 50¢' of
the catheter 50', and FIG. 5 illustrates the sensor housing 60'
and the injection port 30' implanted. The housings can be
implanted by inserting the sensor housing 60', either manu-
ally or using an insertion tool, through the pathway 70 and
into the tunnel 72. In an exemplary embodiment, the sensor
housing 60' is fully disposed within the tunnel 72 and is
positioned to rest on the fascia. The sensor housing 60' can
optionally be anchored to the fascia using, for example,
sutures or other tissue engaging mechanisms, or it can merely
rest on the fascia within the tunnel 72. The injection port 30'
can also be inserted through the first pathway 70, either manu-
ally or using an insertion tool, such as a port applier as
disclosed in U.S. Publication No. 2006/0293626 of Byrum et
al. filed on Jun. 24, 2005 and entitled “”” and U.S. Publication
No. 2006/0293627 of Byrum et al. and entitled “Applier For
Safety With Implantable Medical Device,” which are hereby
incorporated by reference in their entireties. The sensor hous-
ing 60' and/or the injection port 30" could also be pulled into
the pathway by retracting the catheter 50, e.g., by pulling on
a portion of the catheter 50 disposed within the body cavity.
The particular implant location of the injection port 30' can
also vary, but in an exemplary embodiment the injection port
30' is positioned in the first pathway, preferably just offset
from the first pathway 70 at least partially within tissue sur-
rounding the first pathway 70. The injection port 30' can
likewise be anchored to tissue using various anchoring tech-
niques, such as sutures or other tissue engaging mechanisms.
U.S. Publication No. 2005/0277899 of Conlon et al. filed on
Jun. 1, 2004 and entitled “Method Of Implanting A Fluid
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Injection Port,” which are hereby incorporated by reference in
their entireties, disclose various embodiments of an injection
port having tissue-engaging anchors formed on a distal sur-
face thereof. A person skilled in the art will appreciate that
various anchoring mechanisms can optionally be used, and
the particular anchoring mechanism can depend on the par-
ticular configuration of the housing(s). With the sensor hous-
ing 60'and the injection port 30' implanted in tissue, the cath-
eter 50' can extend from the housings to the gastric band 20'.
The first pathway 70 can thus be closed, leaving the gastric
restriction device 10' fully implanted.

While not shown, in another embodiment, rather than hav-
ing the catheter 50 extend through the first pathway 70 and
exit the skin incision, the catheter 50 could be fully disposed
within the body cavity and a device inserted into the body
cavity (e.g., the abdominal cavity) can be used to form an
incision (e.g., through the peritoneum) and a second pathway
extending into the tunnel 72. The second pathway does not
necessarily need to extend out through a skin incision, it could
be a fully internal pathway. The tunnel 72 will thus extend
between the first pathway and the second pathway. The ter-
minal end 507 of the catheter 50 can be inserted into the
second pathway and grasped and pulled across the tunnel 72
and then removed through the first pathway 70 to allow the
terminal end 507 of the catheter 50 to be mated to the
housing(s). Once mated, the catheter 50 can be retracted to
pull the housing(s) into the tunnel 72.

As indicated above, FIGS. 6-12B illustrate another exem-
plary embodiment of a method for implanting a device having
at least one housing that is in-line with the gastric band, such
as the device 10 of FIG. 1B. In this embodiment, a second
pathway 74 is formed through a stomach wall, and it can
extend to the fascia or all the way into the abdominal cavity.
While not shown, the second pathway 74 can alternatively
extend from the body cavity to the fascia, as explained above,
to form an internal pathway. The second pathway 74 can be
formed using various techniques, as previously explained
with respect to the first pathway 70, and it can include an
access device, such as a trocar, disposed therein and defining
aworking channel. In an exemplary embodiment, the second
pathway 74 is positioned a distance apart from the first path-
way 70. The distance can vary, but in certain exemplary
embodiments the distance is in the range of about 10 cm to 20
cm.
Once the second pathway 74 is formed, a tunnel 72 can be
formed between the first and second pathways 70, 74. As
explained above, the particular direction and orientation of
the tunnel 72 can vary, however as shown the tunnel 72
extends laterally between the first and second pathways 70,
74 in a direction transverse to a longitudinal axis of the
pathways 70, 74. As a result, the tunnel 72 extends across the
fascia layer, thus allowing at least one housing to be
implanted and/or anchored to the fascia. The tunnel 72 can
also be formed using various techniques, including those
explained above with respect to FIGS. 3A-3C. Where the
tunnel 72 extends between two pathways 70, 74, the tools
and/or one’s finger, can be inserted through one or both of the
pathways 70, 74 to form a tunnel 72 extending between the
two pathways 70, 74. FIGS. 7A illustrates the Goldfinger™
device inserted through the second pathway 74, FIG. 7B
illustrates the graspers 82 inserted through the second path-
way 74, and FIG. 7C illustrates a finger 84 inserted through
the second pathway 74 for forming the tunnel 72. Again, a
person skilled in the art will appreciate that various other
techniques can be used to form a tunnel 72 extending between
the first and second pathways 70, 74.
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Once the tunnel 72 is formed, in one embodiment the
terminal end 50¢ of the catheter 50 can be advanced back into
the first pathway 70 and pulled across the tunnel 72 and out of
the second pathway 74 to exit through the skin incision.
Various devices can be used to grasp and pull the terminal end
50¢ of the catheter 50 through the tunnel 72 and out of the
second pathway 74. FIG. 8A illustrates the Goldfinger™
device 80 extending through the second pathway 74 and the
tunnel 72, to grasp the terminal end 507 of the catheter 50 and
thus pull it through the tunnel 72. FIG. 8B similarly illustrates
the graspers 82 extending through the second pathway 74 and
the tunnel 72 to grasp the terminal end 507 of the catheter 50,
and FIG. 8C similarly illustrates a finger 84 extending
through the second pathway 74 and the tunnel 72 to grasp the
terminal end 507 of the catheter 50. Again, various other
techniques can be used to advance and/or pull the terminal
end 507 of the catheter 50 through the tunnel 72 and out of the
second pathway 74. With the terminal end 507 of the catheter
50 extending from the second pathway 74, as shown in FIG.
9 which illustrates the graspers 82 engaging the terminal end
50¢ of the catheter, the terminal end 507 can be connected to
one or more housings. As shown in FIG. 10, the terminal end
50¢ is about to be mated to the connector 62 on the sensor
housing 60, which in turn is coupled to the injection port 30
via the connector 52. The sensor housing 60 and injection port
30 are thus in communication with the gastric band 20. Where
the device 10 is a fluid-based device, the sensor housing 60
and injection port 30 are in fluid communication with the
gastric band 20 when coupled, thus allowing the sensor hous-
ing 60 to measure, for example, the fluid pressure within the
device 10, and allowing fluid to be introduced and/or removed
through the injection port 30.

Once connected, the catheter 50 can be retracted, for
example, by pulling on the portion of the catheter 50 extend-
ing from the first pathway 70 and out through the skin inci-
sion, and/or by pulling on a portion of the catheter 50 dis-
posed within the body cavity. This will pull the sensor
housing 60 and injection port 30 into the second pathway 74
and into the tunnel 72, as shown in FIG. 11. Both housings can
be fully disposed within the tunnel 72, or one or both housings
can be positioned within or just adjacent to the pathways 70,
74. For example, as shown in FIG. 12A, the injection port 30
can be implanted within the second pathway 74 at a location
offset from the longitudinal axis, i.e., in surrounding tissue or
just at an entrance of the tunnel 72, and the sensor housing 60
can be implanted within the first pathway 70 at a location
offset from the longitudinal axis, i.e., in surrounding tissue or
just at an entrance of the tunnel 72. Such positioning can
allow the injection port 30 and/or the sensor housing 60 to be
anchored to tissue. By way of non-limiting example, FIG.
12A illustrates tissue-engaging members 31 on a distal sur-
face of the injection port 30 engaging the fascia to retain the
injection port 30 in a substantially fixed position. As previ-
ously explained, various other anchoring techniques can be
used, if desired. While not shown, the sensor housing 60 can
also optionally be anchored to tissue. FIG. 12B illustrates a
top view ofthe device of FIG. 12 A, showing the injection port
30 positioned adjacent to the second pathway 74 and the
sensor housing 60 positioned adjacent to the first pathway 72.

In other embodiments, the terminal end 507 of the catheter
50 can be connected to one or more housings prior to being
inserted through the first pathway 70 and advanced through
the tunnel 72 to extend from the second pathway 74. For
example, the terminal end 50¢ could be connected to a first
housing, and the first housing, with the catheter attached
thereto, could be inserted through the first pathway 70, across
the tunnel 72, and through the second pathway 74 to exit the
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skin incision. One or more additional housings could then be
coupled to the first housing and the catheter could be retracted
to pull the additional housing(s) into the second pathway 74
and optionally into the tunnel 72. Alternatively, all housings
could be coupled to the catheter prior to inserting the catheter
through the first pathway 70 and into the tunnel 72. A person
skilled in the art will appreciate that various techniques could
be used, and the particular technique may depend on the
particular configuration of the catheter.

One skilled in the art will appreciate further features and
advantages of the invention based on the above-described
embodiments. Accordingly, the invention is not to be limited
by what has been particularly shown and described, except as
indicated by the appended claims. All publications and refer-
ences cited herein are expressly incorporated herein by ref-
erence in their entirety.

What is claimed is:

1. A method for implanting a restriction system, compris-
ing:

forming a primary pathway through a skin incision;

coupling a catheter exiting through the skin incision to a

housing such that the housing is coupled, via the cath-
eter, to a restriction device implanted to form a restric-
tion;

forming a tunnel extending from the primary pathway to a

secondary pathway;

positioning the housing within the tunnel;

advancing the catheter from one of the primary pathway

and the secondary pathway, through the tunnel, to the
other one of the primary pathway and the secondary
pathway; and

coupling the catheter to the housing after advancing the

catheter.

2. The method of claim 1, wherein the tunnel extends
transverse to a longitudinal axis of the pathway.

3. The method of claim 1, wherein forming the tunnel
comprises forming a finger tunnel.

4. The method of claim 1, wherein forming the tunnel
comprises inserting an elongate member into the pathway and
manipulating the elongate member to form a tunnel extending
from the pathway.

5. The method of claim 1, wherein the tunnel is formed
adjacent to a fascia layer.

6. The method of claim 1, wherein the housing comprises
a first housing that is coupled to a second housing, and
wherein the method further comprises positioning the second
housing adjacent to the pathway.

7. The method of claim 1, wherein positioning the housing
within the tunnel comprises retracting the catheter into the
tunnel to pull the housing through one ofthe primary pathway
and the secondary pathway and into the tunnel.

8. The method of claim 1, wherein the pathway extends
from a skin incision and into a body cavity and the method
further comprises advancing the restriction device through
the pathway and into the body cavity.

9. The method of claim 1, wherein the housing is in fluid
communication with the restriction device.

10. The method of claim 1, wherein the restriction device
includes a sensor that measures at least one physiological
parameter.

11. The method of claim 10, wherein the sensor comprises
a pressure sensor.

12. A method for implanting a restriction system, compris-
ing:

advancing a restriction device through a pathway extend-

ing from a skin incision into a body cavity;
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forming a single connection between a catheter coupled to
the restriction device and one of a first housing and a
second housing, the first and second housings being
coupled to one another by a connector extending ther-
ebetween; and

implanting the first and second housings in tissue, the first

housing being implanted in a tunnel extending from the
pathway and adjacent to a fascia layer, and the second
housing being implanted in the pathway at an offset
location.

13. The method of claim 12, wherein, when the restriction
device is advanced through the pathway and into a body
cavity, the catheter extends through the pathway and exits the
skin incision.

14. The method of claim 12, wherein the pathway com-
prises a first pathway, and wherein the tunnel extends from the
first pathway to a second pathway, and implanting the first and
second housings comprises retracting the catheter into the
tunnel.

15. The method of claim 14, wherein the catheter is
advanced from the first pathway to the second pathway prior
to forming a single connection between the catheter and one
of the first and second housings.

16. The method of claim 12, wherein the tunnel is formed
by advancing a finger through tissue adjacent to the pathway.

17. The method of claim 12, wherein the tunnel is formed
by inserting an clongate member into the pathway and
manipulating the elongate member to extend transverse to a
longitudinal axis of the pathway.
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18. A method of implanting a restriction system, compris-
ing:

advancing a restriction device through a primary pathway

extending from a skin incision to a body cavity to posi-
tion the restriction device around an organ to be
restricted;

forming a tunnel between the primary pathway and a sec-

ondary pathway;

advancing the trailing end of a catheter coupled to the

restriction device through the primary pathway, across
the tunnel, and through the secondary pathway such that
the trailing end of the catheter exits the secondary path-
way;

coupling the trailing end of the catheter to a housing; and

implanting the housing in tissue;

wherein the trailing end of the catheter exits from the skin

incision when the restriction device is advanced through
the primary pathway.

19. The method of claim 18, wherein implanting the hous-
ing comprises retracting the catheter to position the housing
within the tunnel, and implanting the housing in the tunnel.

20. The method of claim 19, wherein the catheter is
retracted by pulling on a portion of the catheter extending
from the primary pathway.

21. The method of claim 18, wherein the housing com-
prises a sensor housing that is coupled to a fill port, and
wherein the method further comprises implanting the fill port
in tissue.



