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Interlocking Intramedullary Nailing of the Femoral Shaft Fracture

-A Comparison between Gross-Kempf Nail and Interlocking Compression Nail-

Ki Soo Kim, M.D,, Yong Soo Choi, M.D., Chae In Lim, M.D. and Yang Min Chung, M.D.

Deparmment of Orthopaedic Surgery, Kwang ju Christian Hospital, Kwang ju, Korea

Various designs of interlocking intramedullary nailing systems allowing closed nailing technigques
have been used in the treatment of femoral shaft fractures, but there are little objective data available
to compare their performance.

The authors reviewed 58 patients of femoral shaft fractures which were treated at Kwang ju christ-
ian hospital from April 1992 to June 1994. The Gross-Kempf nail was used in 39 patients and the
Interlocking compression nail was used in 19 patients. The purpose of this study is to determine if
there are any significant difference in the application, ease of use or clinical outcome. The average
follow up period up period was 21.5 months{range 12 to 37 menths) and the results were as follows.

I. Two nails have similar indication for use, but G-K nail was more satisfactory for proximatl frac-
tures of the femur and [-C nail was used as a compression nail with application of one proximal inter-
locking screw in oval hole in simple stabilizable fractures(Winquist Hansen type [ and /ortype I ).

2, In the G-K nailing group, the partially threaded screw of distal locking gaining purchase in only
one cortex comes loose more often and backs out more frequently. In the I-C nailing group, the fully
threaded screw of distal locking is able to fail of screw because of smatler core diameter of the screw.
Successful distal locking is not only dependent upon strength of transverse screw, but also upon
achieving cortical fixations with threads.

3. Complications seemed to be failure of operative principle and postoperative care rather than any
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intrinsic problems with the nail themselves.

Key Words : Femur, Shaft fracture, Gross-Kempf nail, Interlocking compression pail
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Fig.1. The interlocking compression nail permits the o-
ption of performing dynamic compression, which
is achieved by locking only the oval hole proxi
mally and both distal holes.

Table 1-A. Cause of injury

Cause\Nail G-K nail [-C nait Total(%)
Traffic accident 30 18 48(82.8)
Slip down 4 4( 6.8)
Fali-down 3 3( 5.3
Sport injury 1 | 2( 3.4)
Direct trauma 1 1{ 1.
Total 39 19 58(100)
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Table 1-B. Open Fracture

Table 4. Methods of locking

Type\Nail G-K nail I-C nail G-K nail I-C nail
Type | 3 cases 2 cases Static locking-33 cases  Static locking-6 cases
Type I 2 cases Dynamic locking-6cases Compressing locking-13 cases

* Gustilo calssification
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Table 2. Location of fracture

Location\Nail  G-K nail 1-C nail Total(%)
proximal 2 2 4( 6.9)
middle 19 15 34(58.6)
distal i3 1 14(24.1)
extensive & 5 1 6(10.4)
segmental
Total 39 19 SR(100
Table 3. Winquist-Hansen Classification
Grade\nail G-K nail I-C nail Total(%)
0 3 1 4( 6.9)
i 4 g 13(22.4)
2 9 3 12(20.7)
3 8 3 11(18.9)
4 7 1 8(13.8)
segmental 5 1 6(10.4)
long spiral 3 1 4(6.9)
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Fig. 2- A, Preoperative radiogram show displaced seg
mental fracture of the femoral shaft.
B. Postoperative radiogram, subtrochanteric fra-
cture was developed intraoperatively.
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Fig. 3-A. Postoperative radiogram show breakage of
far-cortex.

B. The follow up radiogram, taken 6 months af-
ter operation, show loosening of distal locki-
ng screw and delayed union. So proximal dy-
namization and exchange of distal locking
screw was performed.

C. The follow up radiogram, taken 12 months a-
fter initial operation, reveal solid bony union.

Table 5-A. Postoperative complications -Clinical-
G-K nail I-C nait
Limping 4 3
Knee ROM limit 5 1
Buttock pain 2 1
Pain on GT* area 2
Thigh atrophy 2 3
Postop. ulcer bleeding 1

* T : Greater trochanter
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Table 5-B. Postoperative complications  -Radiologic-

G-K nail I-C nail

Delayed union -] case
& nail breakage

Screw failure -- 1 case
Nail breakage-- | case

Delayed union ----3cases

Screw failure

& delayed union - 1 case

Nonunion --«e----- 3 cases

7 cases(17.9%) 3 cases(15.8%)
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Fig. 4-A. Radiogram show comminuted fracture of the
femorat shaft(W-H type 1 ).

B. The follow up radiogram tdken 4 months af-
ter operation show breakage at proximal por-
tion of distal locking screw.

C. The follow up radiogram at 7 months posto-
peratively, there were breakage of two distal
locking screws, but bony union was obtained.
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Fig. 5- A. Preoperative radiogram show concomittant femoral shaft fracture with in-

tertrochanteric fracture.
B. Postoperative radiogram.

D

C. The bony union of the fracture was delayed on the follow up radiograms,
so distal dynamization was performed at 6 months postoperatively.

D. The follow up radiogram at 10 months postoperatively, there was no evide-
nce of radiological union and so autogenous cancellous bone graft was do-

ne.
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Fig, 6-A. Postoperative radiogram.

B. The follow up radiograms at 4 months postoperatively there was nail breakage at proximal static lock

ing hole.

C. Exchange nailing was carried out with a larger diameter nail and distal dynamization was performed.
D. After removal of nail, antibiotics-impregnated cement beads were inserted.
E. The follow up radiograph, taken 10 months after initial operation, reveai solid bony union with healing of

infection compietely,
F. Last follow up radiogram.
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Fig.'TjA. I-C nail was bent around the oval hole during
" reduction.
B. Reduction wrench.
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