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Reduction of Pediatric Forearm Diaphyseal Fractures by Pin Leverage Technique
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Introduction: Although the majority of children's forearm diaphyseal fractures may be treated conservatively with closed reduction and cast
immobilization, unstable or irreducible fractures are usually treated by surgical management. Authors performed percutaneous pin leverage
reduction technique for irreducible displaced diaphyseal fractures. The aim of this study is to determine the efficacy of pin leverage technique in
pediatric forearm diaphyseal fractures.

Materials and Methods: In this retrospective study, we reviewed 22 cases of forearm diaphyseal fractures reduced by percutaneous pin
leverage technique between 1997 and 2002. We analyzed radiographs, operation time, hospital stay and immobilization period, range of motion,
postoperative complications and functional results by Thomas.

Results: Average length of follow up was 28 months with mean age of 10.5 years. All fractures in this series healed less than 2 degrees of
diaphyseal angulation. Average operation time including anesthesia was 42 minutes and hospital stay was 4.6 days. Time to union was 49.6
days in average and range of motion and functional results were satisfactory in all cases except one case of congenital radioulnar synostosis.
There was one case of superficial pin track infection as complication.

Conclusion: In operative treatment of children's diaphyseal fractures of forearm bones, percutaneous pin leverage reduction technique is a good
alternative method prior to open reduction in case of difficult closed reduction.
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Fig. 2A-C. Photographs show sequence of reduction under fluoroscopy.

Table 2. Functional result

Result n Percentage
Excellent 20 91.0
Good 1 45
Acceptable 0

Unacceptable 1" 45

“The n values refer to the number of children
"This case was a congenital radioulnar synostosis
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Fig. 3A-C. (A) Preoperative radiograph shows angulated and displaced diaphyseal fractures of radiusand ulna.
(B) Immediate postoperative radiograph of acceptable alignment.
(C) Stisfactory union was obtained during follow up.

2 )
K- Steinmann
Verdreken 9
K-
Fig. 4A-D. Range of mation isthe same asuninjured arm.

Waseem

Paton'® K-wire T han-
de
, Qidwai®
K- Steinmann 3.0 mm
,Wyrsch ¥ 2 Steinmann

, Ortega  ® ,

. Van der Res
14)



64

1) Carey PJ, Alburger PD, BetzRR, Clancy M and Sted HH:
Both-bone forearm fractures in children. Orthopedics, 15:
1015-1019, 1992.

2) Daruwalla JS: A study of radioulnar movements following
fractures of the forearm in children. Clin Orthop, 139: 114-
120, 1979.

3) Hogstrém H, Nilsson BE and Willner S: Correction with
growth following diaphysea forearm fracture. Acta Orthop
Scand, 47: 299-303, 1976.

4) Holdsworth BJ and Soan JP: Proxima forearm fracturesin
children: residua disability. Injury, 14: 174-179, 1983.

5) Kay S, Smith C and Oppenheim WL : Both-bone midshaft
forearm fractures in children. J Pediatr Orthop, 6: 306-310,
1986.

6) Lee NG, Kim SK, Bahk WJ, Song HJ and Chang H: Op-
erdtive treetment of forearm fracturesin children. Jof Korean
Society of Fractures, 10: 195-202, 1997.

7) Lee ST, Oh JH, Ahn EH and Lee HJ: Remodelling and re-
angulation following the fracture of both bones of the forearm
in children. J of Korean Society of Fractures, 10: 972-978,
1997.

8) Ortega R, Loder RT and Louis DS: Open reduction and in-
ternd fixation of forearm fractures in children. J Pediatr Or-

thop, 16: 651-654, 1996.

9) Price CT, Scott DS, Kurzner ME and Flynn JC: Malunited
forearm fractures in children. J Pediatr Orthop, 10: 705-712,
1990.

10) Qidwai SA: Treatment of digphysed forearm fracturesin chil-
dren by intramedullary Kirschner wires. J Trauma, 50: 303-
307, 2001.

11) Sarmiento A, Ebramzadeh E, BrysD and Tarr R: Angular
deformities and forearm function. J Orthop Res, 10: 121-133,
1992,

12) Sun YQ, Penna J, Haralabatos SSand Carrion WV: Intra
medullary fixation of pediatric forearm digphyseal fractures.
Am J Orthop, 30: 67-70, 2001.

13) Thomas EM, Tuson KW and Browne PS: Fractures of the
radius and ulnain children. Injury, 7: 120-124, 1975.

14) Van der Reis WL, Otsuka NY, Moroz P and Mah J: In-
tramedullary nailing versus plate fixation for unstable forearm
fracturesin children. J Pediatr Orthop, 18: 9-13, 1998.

15) Verstreken L, Ddronge G and Lamoureux J: Shaft forearm
fractures in children: intramedullary nailing with immediate
motion: a preliminary report. J Pediatr Orthop, 8: 450-453,
1988.

16) Waseem M and Paton RW: Percutaneous intramedullary
elagtic wiring of displaced diaphysedl forearn fractures in
children: A modified technique. Injury, 30: 21-24, 1999.

17) Wyrsch B, Mencio GA and Green NE: Open reduction and
interna fixation of pediatric forearm fractures. J Pediatr Or-
thop, 16: 644-650, 1996.

18) Younger ASE, Tredwell SJ, MackenzieWG, Orr JD, King
PM and Tennant W: Accurate prediction of outcome after
pediatric forearm fracture. J Pediatr Orthop, 14: 200-206,
1994.



