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Spontaneous Correction of Angular Deformity
after Femoral Shaft Fracture in Children

Eu-Sub Chung, M.D., Jong-Bone Lee, M.D., Boyung-Ho Lee, M.D.*

Department of Orthopedics Presbyterian Medical Center, Chonju, Korea.

Remodeling of long bones in children after posttraumatic deformity was accomplished by two
distinctive mechanisms that axially oriented compression forces will slow physeal growth and
simillarly oriented tensile forces tend to enhance physeal growth, which occur at the fracture site
and physis.

We reviewed 17 childrens with unilateral fractures of femoral shaft who had an angular
deformity after union of 10 to 23 . At an average follow up of 52 months (36 to 85), we had
measured remodeling of the proximal physis, the distal physis and the femoral shaft.

Two fracture patient’ s torsional angle differences greater than 10 , and 15 fracture patient’ s
torsional angles smaller than 10 were selected and measured by C-T scans.

The average correction rate was 84.9% of the initial deformity and was no relation between
the remodeling rate and degree of malunion. The correction of angulation, only 25% had
occurred at the fracture site and 75% at physis.

Under the 10 years old, malunion as much as 23 in any plane will remodel enough to give normal
dignment of thejoints surfaces.
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Table 1. Anteversion(A-V) angle
12781316) A-V angle( ) No of Cases
+10 +7 3
1,2,9), +6 +2 5
+2 -2 5
-2 -6 2
-6 -10 0
Total 15

Fig 1-A. Ananteroposterior and lateral radiography of the fractured femur of a6-year-old child showsa

16°varus and 18° anterior tilt at union.

B,C. Follow up radiography at 58 months after fracture shows aresidual fracture site angles of 8° (A-P)
and 15° (lateral). The interphyseal angles were 3°(A-P) and 6° (lateral).
Total correction rate (Angle of initia fracture site - Interphyseal angle)were implying 13° (A-P) and

12° (laterdl).
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Fig 2. Torsiona C-T scan of the 5-year-old child,
25 months after injury.
Superimposition of 3 images for each side,
reveals 20° antetorsion on the uninjurd site(Lt),
and 26° anteversion on the fractured side(Rt).
The difference of anteversion angleis 6°.
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Table 2. Correction rate of angulation deformity

Initial angulationCorrection rate(%)

VarusVagus 10-17°(Avr 13.6°) 87
Ant /Post  11-23°(Avr’ 135°) 84

Total (Average) 85%

Table 3. Rate of correction by initial angulation

Initial angulation Correction rate(%)
10°- 12° 84.2
13°-15° 84.8
16°- 18° 84.9
19°- 21° 85.2
22°-25° 87
Average 85%

(P<0.05)

Table 4. Rate of correction by follow-up

Follow up(month) Correction rate(%)

36 - 45 82
46 - 55 83.3
56 - 65 84.8
66 - 75 86.5
76 - 85 90

Average 85%
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Table 5. Rate of correction at sites (Table4).
Site Correction rate(%) (P<0.05).
Fx site 25
Proximal physis 36
Distal physis 39 5
Total 100% 25%,
5% ,
36%,
3% (Teble5).
1)
10°- 14 84.7%,
15°- 19 84.9%, 20° - 24° 87%
10) )
(P<0.05, Tebled). Hueter’® and Volkmanr?
, Wolff
2) 5
(P>0.05), , 84.7%, 851% 24) 419)

3)

18 13 Nexr Cadman™ 0
B 3 123, 2 Irani
175° 84%, 13 e, 15°

88%, 8% Malkawi ¥
8% 20°, 30°
, Blount”
(P>0.05).
4
84.9% ,
36-45 Walace Hoffman??
82%, 46-55 83.3%, 56-65 84.8%, 66-75
86.5%, 76-85 0% 85% , 4%



26

6,14)
1

17 2 (%) 10

1989 8 1993 5
36
10°-23° 28 ,CT
10° 15 ,18
1 8% 7%,
25%
2
(P<0.05).
3.10 10°- 23

2003.5.17 4:20 PM 648 4@7
648. /11 3
26% REFERENCES
. 84%
, 7% , 25% 1) ,
, 18-4: 703-708, 1983.
2) ,
, , 30-5:
1 1382-1388, 1995.
692021) , 3 _
. , 29-1: 294-299,
Daids® CT 1994,
10° 4) Abraham E : Remodelling potential of long bones
- - following angular osteotomies. J Pediatr Orthop, 9 :
10° , (non-physiclogic) 37-43, 1989.
, 6500  10° ), 5) Blount W : Fractures in children. Baltimore :
20°-23 Williams & Wikins. 1955.

6) Brouwer KJ, Molenaar JC and van LingeB :
Rotationa deformities after femord shaft fracturesin
childhood : aretrospective study 27-32 years after
the accident. Acte Orthop Scand, 52 : 81-89, 1981.

7) Fonseca, A. S., and Bassett, G. S. : Valgus
deformity following derotation osteotomy to correct
medial femoral torsion J. Pediatr Orthop, 8:295,
1988.

8) Griffin, P. P., Anderson, M. S,, and Green, W. T.,
: Fractures of the shaft of the femur in children.
Treatment and results, Orthop Clin North Amer, 3-
1:213-223,1972.

9) Hagglund G, Handerson L 1 and Norman :
Correction by growth of rotational deformity after
femoral fracture in children. Acta Orthop Scand,
54:858-861, 1983.

10) Hueter C : Anatomische studies an den Extremi-
tateng Elenken neugeborene and Ewach sener.
Virchowsn Arch. 25:572-599, 1986.

11) Hubbard, D. D., Stahdi, L. T., and Chew, D. W. :
Media femoral torsion and osteoarthritis. J. Pediatr.
Orthop. 8:540, 1988.

12) Jon. R. Davids : Rotational deformity and
remodelling after fracture of the femur in children.
CORR, 302:27-35, 1994.

13) Irani RN, Nicholson JT and Chung SMK :



26

2003.5.17 4:20 PM 649

« 649

Longterm results in the treatment of femoral-shaft
fractures in young children by immediate spica
immobilization. J Bone Joint Surg, 58-A:945-951,
1976.

14) Malkawi H, Shannak A and Hadidi S :
Remodédlling after femoral shaft fracturesin children
treated by the modified Blount method. J Pediatr
Orthop, 6:421-429, 1986.

15) Neer CS 1l and Cadman EF : Treatment of
fractures of the femoral shaft in children. JAMA,
162:634-637, 1957.

16) Orr TG : Conservative treatment of fractures of the
femur in children. JKansaMed Soc, 26:55-56, 1926.

17) Pauwels F : Biomechanics of the locomotor
apparatus. New Y ork : Springer-Verlag. 1980.

18) Reynolds DA : Growth changes in fractured
longbones : a study of 126 children. J Bone Joint
Surg, 63-B:83-88, 1981.

19) RyOppy Sand Karaharju EO : Alteration of
epiphyseal growth by and experiment ally produced
angular deformity. Acta Orthop Scand. 45:490-498,

1974.

20) Saxer U : Fractures of the shaft of the femur. In
Weber BG, Brunner C and Frueler F. Treatment of
fractures in children and adolescents, pp 268-293
New York, Springer Verlag, 1980.

21) Verbeek HOF : Does rotation deformity following
femur shaft fracture. correct during growth? Reconstr
Surg Traumatol, 17:75-81, 1979.

22) Volkmann R : Chirurgische Erahrungen uner
knochenverbiegungen und knochenwahsthum. Arch
Pathol Anat. 4:512-540, 1862.

23) Vontobel W, Genton N and Schmid R : Die
spatprognose der kindlichen did ozierten femurshaft
fraktur. Helv chir Acta 28:655-670, 1961.

24) Wallace ME and Hoffman EB : Remodelling of
angular deformity after femoral shaft fracturesin
children. JBone Joint Surg. 74-B:765-769, 1992.

25) Wolff J : Das Gesettz der Transformation der
Knochen. Berlin : Verlag von August-Hirschwald.
1892.



