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Fatigue Fracture of the Interlocking Nail in the Treatment
of the Distal Part of the Femoral Shaft Fractures

Won-Sik Choy, M.D., Hwan-Jung Kim, M.D., Kwag-Won Lee, M.D.,
Young-Sik Min, M.D., Ha-Yong Kim, M.D)., Moon-Ho Shon, M.D.

Department of Orthopedic Surgery, Eul-Ji College of Medicine, Tae Jon, Korea

Closed intramedullary nailing with or without interlocking screws has been a widely accepted
method for the fixation of fractures of the femoral shaft. The design of the interlocking nail
introduces the potiential for high stress concentrations at the proximal and distal holes. The authors
experienced six cases of metal failure of the interlocking nail in the treatment of fractures of the
distal part of the femoral shaft from February 1992 to March 1995.

The predisposing factors to fatigue fracture of the interlocking nail were studied. In all patients, the
fracture of femur was five centimeters or less from the more proximal of the two distal screw-holes.

The risk of fatigue failure may be minimized by using nails that have a larger diameter, by using
nails long enough to be driven down to the subchondral area of the knee joint and by avoiding early
weight-bearing.
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Table 1. Data on six cases who had a broken nail.
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3 *RAP W Yy

FEE T4 F 14Y odlel 4A U3 63 =
T 3439 248 € 48] AR 2BE A
St oY Nay & Agsien 48e 497
o 2718 YAReE ndE, 2d€ V9] WAL
2 23§ AW FeF A FARIM
RE oA FAHA A& AolF FABHLn,

Distance of Most
Status of Distance of Proximal Distal Timeto
Mechanism Soft Tissue, Fracture from Screw-Hole from Fracture
Case  Sex,Age  ofinjury  Typeof Comminution' Knee Fracture of Implant
(¥rs) {om) (cm) (Mos.)
1 M54 Traffic acc. Closed, I 155 50 12
2 M62 Traffic acc. Closedt, 1 125 14* 3
3 M.23 Traffic acc. Closad, 11 150 30 5
4 Fd2  Trafficac. Closed, IN 9.6 12 5
5 M24

Traffic acc. Closed, I

6 "

96 0.3* 25
. 14 2.7

» Only more distal screw used.
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Table 2. Data on used interlocking nails,
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Length and Length and
Case Sex,Age Type of Nail Diameter of Naii Type of Nail Diameter of Nail
(Yrs) 1°op (rmm) (2°0P) {mm)

1 M,54 Universal 360, 10 AIM™ 360, 13

2 M52 Vari-Wall 400, 12 Remove -

3 M.,23 Russell-Taylor 400, 12 Russell-Taylor 420,13

4 F42 Universal 380,11 Universal 380, 13

5 M4 Russell-Taylor 420, 11 Gross-Kempf 420, 12

6 “ Gross-Kempf 420,12 Long leg cast brace

* INITIAL

Fig. 1. Preoperative anteroposterior and
lateral radiographs of a twenty-four
year-0ld boy who had a comrinuted
fracture of the distal part of the
feroral shaft




A3l S4B AF: lles, Aol 42m} & 14
W& A9ARH(Fig. 2). @F 274¥e ¢
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Table 3. Data on interlocking nails of fermur,

Material Diameter of screw hole

(Nail Dismeter)

AIM™ Titanium 5. Sex{ 9-12um)
@7. Osa(13~]5em)

Gross-Kempf Stainless @4, Gua(10-11am)
@6.35a0(12~130m)

Russeli-Taylor Stainless P4, Sea( 8~Ona)
- @5 Con(10~11m)

06 don(12-1500)

Universal ’ Stainless @4. Yanl 9~14na)
Vari-Wall Stainjess @5. Ona( 9~{3um)

POST-0F

Rg 2. Radiographs made immediately postoperatively
demonstrate adequate restoration of the length and
aligment of the femur. The more proximal distal screw
of this dynamically locked nail is within 0.3 centimeters
of the fracture. '
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%1 4%, €¥ATH T4 WEIol

Fg. 3. Radiographs made eleven weeks after postoperation.
The distal screw hole of the nail was broken.
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Fig. 4. A-P and lateral radiographs made
at 11 weeks demonsirate breakage
of more proximal hole of distal two
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screw hole.
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3, FAF4 AR} Semellol A& A+ Y
4 439 A2 o ¥4 (fatigue endurance
limi) v} o & $3o] wAdda sgen,
Ae| 63t BFolx FARGS A7t SemellelA
H2 Fge| dASATh

=3 249 disge] FAEE o THA Y
A (original stiffness)9] 50%& B7] A< =71
ME: 288 A aygd 539 A2 UTF
A4 (fatigue endurance limit) 2t} & 89o)
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2, EFfYo] o|Fojd A H88 ZIAEN A
Z 338§ A7)% ek Yotk SHH .
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&7 e L 4Tk HEHI L9F M
a&49 fz2 Fde vg WA Pies g
T Az 474 d99.
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ANE ZA gozn NI YL EoFolk ¥
.

g4, WAdder 3o fgel 2d WHAX
A3 ¥od d7isidor ¥t

A, F5He FAF FHA AAW A FE
A7 FAFE Fo 4% GAKRle] A5t ey
Aolel YR AR A Bet 458 8
R 3ok & Holt,

Ed Yoo R BF7HH BHEFE A
A& AP A 98 A8 7E] el faldte] A
U0 S& Fo 479 v A&k @Y T
A Aoz AlgEn.
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