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Fig. 1. A 6 year old boy with left femora shaft fracture.
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1A. Preoperative.

1B. Immediate post-operative.
1C. Postoperétive view with varus angulation due to

sze-mismatch of the nails.
1D. The nails were exchanged into amatched pair.

1

Rush

Rush

1 (Fg.

Nancy



388 o 16 3
3 4
) ) 28
, 2~4 120
6~12
1211.22)
, , Liger ¥ 5 16
123
224)
2 .Mann ® Caey Gdpin®
17812.20)
84
24)
12

1,49,10)



e 389

15,19,21,23)
, Dameron  Thompson®
2~10 10~15 ,
10~30 ,
McCartney  Henrich?? 3~5 15
() 15cm , 5~9 10
() 2cm
3616 g
lcm
' .5 (18%)
2 (7.7%) 10 mm
10
, saple epiphyseo-
desis
Man ¥ Kirby
141 206 , Ligier B
3
0%

7~42 (18 )

4 1n
1.
2~4 :
2.
3. | 5 (18%)
.2 (1.7%) 10 mm
4, ,
REFERENCES

1) Aronson J and Tursky EA: Externd fixation of fe-
mur fracture in children. J Pediatr Orthop, 12: 157-163,
1992.

2) Brouwer KJ, Molenaar JC and van Linge B: Ro-
tational deformities after femoral shaft fractures in
childhood: A retrospective study 27~32 yesars after
the accident. Acta Orthop Scand, 52: 81-89, 1981.

3) Carey TP and Galpin RD: Flexible intramedullary
nail fixation of paediatric femord fracture. Clin Orthap,
332: 110-118, 1996.

4) Corry ISand Nichol RO: Limb length after fracture
of the femora shaft in children. J Pediatr Orthop, 15:
217-219, 1995.

5) Dameron T and Thompson H: Femora shaft frac-
tures in children. Treatment by closed reduction and
double spica cast immohilization. J Bone Joint Surg,
41-A: 1201-1212, 1959.

6) Fein LH, Pankovich AM and Spero CM: Closed



390 e / 16 3

flexible intramedullary nailing of adolescent femoral
shaft fractures. J Orthop Trauma, 3: 133-141, 1989.

7) Gregory RJ, Cubison TC and Pinder IM: Externd
fixation of lower limb fractures in children. J Trauma,
33: 691-693, 1992.

8) Evanoff M, Strong ML and Mclntosh R: Externd
fixation maintained until fracture consolidation in the
skeletdly immeature. JPediatr Orthop, 13: 98-101, 1993.

9) Hansen ST: Internd fixation of children's fractures of
the lower extremity. Orthop Clin North Am, 21: 352-
363, 1992.

10) Hansen TB: Fractures of the femoral shaft in children
treated with an AO-compression plate: Report of 12
cases followed until adulthood. Acta Orthop Scand,
63: 50-52, 1992.

11) Kirby RM, Winquist RA and Hansen ST Jr: Femo-
ral shaft fracturesin adolescents: a comparison between
traction plus cast trestment and closed intramedullary
nailing. J Pediatr Orthop, 1: 193-197, 1981.

12) Kirshenbaum D, Albert MC and Robertson WW:
Complex femur fractures in children: Treatment with
externd fixation. J Pediatr Orthop, 10: 588-591, 1990.

13) Ligier JN, Metaizeau JP, Prevot J and Lascombes P:
Elagtic stable intramedullary nailing of femord shaft
fracturesin children. J Bone and Joint Surg, 70-B: 74-
77,1988.

14) Lorenz GL, Ross P, Quaglia F, Parenti G and Pe-
lilli E: Growth disturbances following fractures of the
femur and tibia in children. Ita J Orthop Traumatol,
11: 133-137, 1985.

15) Malkawi H, Shannak A and Hadidi S: Remodeling

after femoral shaft fractures in children trested by the
modified Blount method. JPediatr Orthop, 6: 421-429,
1986.

16) Mann DC, Weddingto J and Davenport K: Closed
Ender nailing of femoral shaft fractures in adolescents.
J Pediatr Orthop, 6: 651-655, 1991.

17) McCartney AB and Heinrich SD: Operative stabili-
zation of pediatric femur fractures. Orthop Clin North
Am, 25: 635-650, 1994.

18) Miller ME, Bramlett KW and Kissel EU: Improved
treatment of femora shaft fractures in children. Clin
Orthop, 219: 140-146, 1987.

19) Ogden JA: Skeletal injury in the child. pp.485-505,
Leaand Febeger Co., 1982.

20) Schranz PJ, Gultekin C and Colton CL: Externa
fixation of fracturesin children. Injury, 23: 80-82, 1991.

21) Staheli LT: Femoral and tibial growth following fe-
moral shaft fracture in childhood. Clin Orthop, 55: 159-
162, 1967.

22) Stephen D, Heinrich M'S, Dvaric DM, Darr K and
MacEwen GD: The operative stabilization of pedia-
tric diaphysed femur fractures with flexible intrame-
dullary nails; A prospective andysis. Jof Pediat Orthop,
14: 501-507, 1994.

23) Viljanto J, Kiviluoto H and Pannanen M: Remo-
delling after femord shaft fracture in children. Acta
Orthop Scand, 141: 360-365, 1975.

24) Ziv | and Rang M: Treatment of femoral fracturein
the child with head injury. J Bone Joint Sugr, 65-B:
276-278, 1983.



e 391

___ Abstract |
#

Flexible Intramedullary Nailing in Children's Femoral Shaft Fractures

Yeo-Hon Yun, M.D., Chang-Ho Choi, M .D., Jae-Hak Jung, M .D.

Department of Orthopaedic Surgery, College of Medicine,
Ewha Womans University, Seoul, Korea

Purpose: We report a trestment result and the pros-cons of the flexible intramedullary nailing
for femora shaft fracturesin children between the ages of 4 and 11 years.

Materials and Methods During the recent three years, 28 femoral shaft fractures in 27
consecutive pediatric patients were treated with flexible intramedullary nailing. We retrospectively
reviewed their clinical and radiological records, followed-up for at least one year, in respectsto the
recovery of kneejoint motion; time of weight bearing; time of fracture union; period of admission
and rehabilitation; angular deformity and leg length discrepancy; and other complications.

Results: In dl children, the knee joint motion was rapidly recovered to near normal range
within 2~4 weeks. Partial weight bearing with wearing functional brace was possible within 2—4
weeks, while full weight bearing without brace was started until 6~12 (average 8.4) weeks after
the nailing. In the last follow-up radiographs, five cases (18%) showed an angular deformity in any
direction of more than 5 degrees. Two children represented leg length discrepancy of more than 1
cm. Other complications were one fixation failure, and one deep soft tissue infection at the entry
point of the nalil.

Conclusion: We strongly recommend the flexible intramedullary nailing in this injury because
the fixation is strong enough to permit early knee motion and weight bearing in orthosis, the
fracture healing was so rapid without any case of delayed or nonunion, and the incidences of
residua angular deformity and leg length discrepancy were significantly less than the nonoperative
treatment.
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