
Device Study (year)
Number of 

patients
Nonunions (%)

Mechanical failure 
(%)

Deep 
Infection (%)

Asher et al 1976 11 1 (9) 1 (9) 0
Seinsheimer 1978 8 1 (13) 3 (38)  -
Waddell 1979 40 4 (10) 7 (18)  -
Kinast et al 1989 47 4 (9) 0 3 (6)
Sanders & Regazzoni 
1989

22 3 (14) 2 (9)  -

Brien et al 1991 25 2 (8)  - 1 (4)

Waddell 1979 24 2 (8) 1 (4)  -
Wile et al 1983 25 0 0 1 (4)
Ruff & Lubbers 1986 45 2 (4) 3 (7)  -
Whitelaw et al 1990 47 0 5 (11) 1 (2)
Mullaji & Thomas 1993 42 1 (2) 2 (5) 0
Parker et al 1997 74 4 (5) 2 (3)  -

Radford & Howell 1992 11 0 2 (18) 2 (18)
Nungu et al 1993 15 3 (20) 3 (20) 0
Warwick et al 1995 43 4 (9) 2 (5)  -
Pai 1996 16 1 (6) 1 (6)  -
Pakuts 2004 15 0 1 (7) 0
Vaidya et al 2003 31 0 0 1 (3)

Seinsheimer 1978 4 0 1 (25)  -
Papagiannopoulos et al 
1989 31 0 2 (6) 1 (3)

Wu et al 1991 31 3 (10) 1 (3)  -
Brien et al 1991 33 1 (3)  - 0
Wiss & Brien 1992 95 4 (4) 3 (3) 0

Zickel 1976 84 1 (1) 0  1 (1)
Waddell 1979 10 1 (10) 1 (10)  -
Templeton & Saunders 
1979 26 1 (4) 0 1 (4)

Bergman et al 1987 131 5 (4) 1 (1) 3 (2)
Brien et al 1991 21 1 (5)  - 1 (5)
Reynders et al 1993 41 0 5 (12)  -

Smith et al 1991 7 0 0 0
Garnavos et al 1999 30 1 (3) 3 (10) 5 (17)
Gibbons et al 1995 21 0 2 (10) 1 (5)

Rodriguez Alvarez et al 
1998 31 0 0 2 (6)

Hotz et al 1999 37 0 0 2 (5)
Edwards et al 2000 51 1 (2) 1 (2) 0
Barquet et al 2000 52 0 1 (2) 0
van Doorn & Stapert 
2000 329 5 (2) 18 (5) 4 (1)

Pervez & Parker 2001 35 0 2 (6) 0
Present Study 302 5/250 (2) 13/302 (4.3) 5/302 (1.7)

 *Nonunion was defined as the absence of radiographic evidence of union at six months, evident at reoperation; 
mechanical failure was defined as implant breakage or lag screw migration; and deep infection was defined as the 
presence of deep collection with positive bacteriology results.

Table E-1 Review of the Complication Rates Associated with Extramedullary and Intramedullary Implants 
Used for the Treatment of Subtrochanteric Fractures*

Blade plate

Compression hip 
screw

Dynamic condylar 
screw

Interlocking second 
generation nails

Zickel nail

Long Gamma Nail

Russell-Taylor nail


