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A Clinical Study of Diaphyseal Fractures of the Radius and Ulna in Children

Kwang Hoe Kim, M.D., Sung Jun Kim, M.D., Kuhn Sung Whang, M.D. and
Kyoung Ho Moon, M.D,

Department of Orthopedic Surgery, College of Medicine, Hanyang University, Seoul, Korea

Forearm bone fracture is a common injury in childhood. But there are many difficult problem to solve
in treatment of the forearm bone fractures which are not encountered in the treatment of fracture of the
other long bone.

Forearm bone fracture in children differ from those in adult in a number of ways. The rapidity of hea-
ling, fuctional recovery together with the frequency of delayed or nonunion consitute the main features.
More interesting, a deformity resulting from malunion may correct as bone growth proceeds.

From August, 1973 to July, 1983, we have reviewed 66 cases of forearm bpne fractures under 14 year
old and which were treated in the Department of Orthopedic Surgery, Hanyang University Hospital.

The results were as follows :

1. 56 cases(84.8%) were male and most cases occured in school age.

2. 40 cases{(60.7%) were both forearm bone fractures and most common site of the fracture was the
distal 1/3.

3. The most common cause of the fractures was falling from height. Simple fracture was most com-
mon and greenstick fracture was next. Closed fractures were 61 cases (92.4%) and open fractures
were 5 cases (7.6%) .

4. In roentgenologically, the younger the child was, the more rapid the duration of bone union was.
Average duration of roentgenological union in conservative group was 8.1 weeks, and that in opera-
tive group was 10. 1 weeks. So conservative group was more rapid in roentgenological bone union
than operative group.

5. According to the follow study of remodelling, the young the child and the nearer the fracture line
was to the epiphyseal plate, the greater the potentialities for spontaneous correction were.

6. 62 cases (94.0%) showed excellent fuctionat result. According to 4 cases (6.0%) which showed
good fuctional result, posterior angulation 17 degree, anterior angulation 15 degree and medial an-
gulation 17 degree after reduction became more than 10 degree after remodelling.

Key Words : Forearm bone, Fracture, Children.
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Table 1. Incidence of fracture in children

Number of case Total (%)

Site of fracture
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Humerus 27 2.9z AavEy Wahe 2529 (18.8%) 02 4U4F
Femur 260 19.4
Radius & ulnar 259 18.8 Table 3. Site of fracture
Tibia 217 16.2 Site Proximal Middle Distal Total (%)
Fibula 102 7.6 Bone 1/3 1/3 1/3 ©
Pelvis 91 6.8 Radius 1 15 16( 24.2)
Clavicle 53 3.9 Ulna 2 3 5( 7.6)
Finger 39 2.9 Both 1 13 31 45( 68.2)
Metacarpal 22 1.6 Total (%) 4(6.0) 16(24.2) 46(69.8) 66(100.0)
Toe 13 0.9
Total 1342 100.0 Table 4. Cause of injury
o Bone . o
Table 2. Age and sex distribution Cause Radius Ulna Both Total (%)

A Sex Male Female Total (%) Traffic 1 2 5 8( 12.1)

ge Falling from 7 3 26 36( 54.6)
Under 4 3 1 4( 6.1) height
5-9 17 5 22( 33.2) Slip down 6 13 19( 28.8)
10-14 36 4 40( 60.7) Direct blow 2 1 3( 4.5)
Total (%) 56(84.8) 10(15.2) 66(100.0) Total 16 5 49 66(100.0)

Table 5. Type of fracture
Type Greenstick Simple Comminuted Total (%)

Bone
Radius 3 12 1 16
Ulna 1 4 5
Both

Radius 10 35 45
Ulna 12 33 45
Total 26(23.4%) 84(75.7%) 1(0.9%) 111(100.0%)
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40l 5tz 40 (6.1%)Fol L, AHEEE W3}
7} 560 (84.8%), H=t7} 106 (15.2%) 2 ded 2| »l
= 5.6 1°¢|glcH(Table 2).

3. 2R
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o) om THNeld TR U 1/347] 464 (69
8%), E1/3% 7} 164 (24.2%), Z91/387} 4
o] (6.0%) ol ch(Table 3).
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Zebala s} 360 (54.6%), A FAF3L} 194 (28.8
%), REAT7L 84(12.1%), AR L£Akol 3l
(4.5%) <ol g cH(Table 4).
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Table 6. Soft tissue injury

Bone Type Open Closed Total (%)
Radius 1 14 15( 24.2)
Ulna 1 4 5( 7.6)
Both 3 13 46( 68.2)
Total (%)  5(7.6) ° 61(92.4) 66(100.0)
Table 7. Associated injury

&e Radius Ulna Both Total (%) .
Humerus 1 2 3( 20.0)
Skull 1 1 2( 13.3)
Clavicle 1 1( 6.6)
Femur 2 2 4( 26.9)
Foot 1 1( 6.6)
Nerve

Radial 1 2 3(20.0)

Median

Ulna 1 1( 6.6)
Total (%) 1(6.7) 5(33.3) 9(60.0) 15(100.0)

Table 8. Method of treatment

Bone .
m Radius

Ulna Both Total (%)

C/R & cast immobilization 13 5 37 55(83.3)

C/R with percutaneous K -wire 9 2( 3.0)
and cast immobilization

O/R with K-wire 3 6 9(13.7)

& cast immobilization

C/R " Closed reduction, O/R . Open reduction
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Table 9. Relation between duration of roentgenological union and age
Duration
Age (week) Under 8 9 -12 13-16 Qver 16
Under 9 25(96.2%) 1( 3.8%)
10-14 30(75.0%) 5(12.5%) 1(2.5%) 4 (10.0%)
Table 10. Duration of roentgenological union in conservative treatment group
Duration . 13-16
m‘(week) Within 8 8 -12 Over 16
Radius 13
Ulna 5 1
Both 32 1
Total (%) 50(91.0) 3(5.4) 1(1.8) 1(1.8)

Table 11. Duration of roentgenoclogical union in operative treatment group(C/R with percutaneous K -wire

and O/R with K-wire)

Bom D“’(ajj;’:k) Within 8 8 -12 13-16 Over 16
Radius 3

Ulna

Both 2 3

Total (%) 5 (45.4) 3 (27.3) 3(27.3)
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Table 12. Summary of results of follow -up of 26 forearm fractures with angular deformity

Angulation at time

Amount of correc- Rate of

Case No. Age Site of union (degree) tion{degree ) correction(%)
1 8 Distal both Radius MA 6 6 100
PA 16 9 56
Ulna MA 17 17 100
PA 9 5 44
2 5 Middle ulna Uhnha LA 11 11 100
PA 9 5 100
3 6 Distal both Radius PA 8 5 63
Umna PA 8 8 100
9 Middle both Radius MA 3 3 100
Distal both Radius MA 5 5 100
Una MA 10 10 100
11 10 Dital both Radius MA 3 3 100
AA 6 6 100
Ulna PA 7 7 100
12 6 Middle both Ulna PA 17 6 35
14 14 Middle both Radius MA 13 5 38
Ulna PA 8 5 63
15 13 Distal both Radius MA 8 8 100
AA 10 10 100
16 Distal both Radius MA 3 3 100
17 Distal both Radius MA 11 11 100
18 10 Proximal both Radius MA 3 2 67
AA 7 3 43
Una LA 9 4 44
20 10 Distal both Radius MA 2 2 100
PA 5 5 100
Una MA 9 6 67
AA 10 8 80
22 7 Distal both Radius MA 6 6 100
AA 7 1 14
24 6 Middle ulna Umna AA 7 3 43
29 13 Middle both Radius MA 15 5 33
32 11 Distal both Radius AA 15 3 20
43 14 Distal radius Radius LA 5 5 100
PA 3 3 100
44 5 Distal both Radius LA 5 5 100
AA 10 4 40
Ulna LA 17 13 76
45 3 Distal both Radius MA 8 8 100
PA 13 13 100
48 5 Distal both Radius MA 4 4 100
AA 11 6 55
Ulna MA 11 1 100
49 11 Distal radius Radius MA 7 7 100
53 12 Distal both Radius PA 6 2 33
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Case No A Site Angulation at time Amount of correc- Rate of
: ge of union (degree) tion (degree) correction (%)

55 13 Middle both Radius MA 14 6 43

57 14 Distal radius Radius AA 7 7 100

62 12 Distal both Ulna MA 17 7 41

PA 10 5 50

MA : Medial angulation, LA : Lateral angulation, AA ! Anterior angulation, PA : Posterior angulation

Table 13. Relation between fracture site and aver-
age correction rate

Table 15. Criteria of fuctional recovery

Site of fracture Average correction rate (%)

Proximal 1/3 51.3
Middle 1/3 61.7
Distal 1/3 82.1

Table 14. Relation between age and average correc-

tion rate
Age Average correction rate (%)
Under 4 100.0
5-9 76.1
10-14 69.9

Excellent Union with less than 10° loss of flex-
ion-extension and less than 25% loss
of pronation -supination

Good Union with less than 20° loss of flex-
ion-extension and less than 509% loss
of pronation -supination

Fair Union with more than 30° loss of
flexion -extension and greater than 50
% loss of pronation -supination

Poor Non -union with or without loss of
motion
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