
Acta orthop. scand. 48, 600-602, 1977 

THE RANGE OF MOTION FOLLOWING FRACTURE 
OF THE SHAFT OF THE FOREARM IN CHILDREN 

Bo E. NILSSON & KARL OBRANT 

Department of Orthopaedic Surgery, Malmo General Hospital, 
(University of Lund), Malmo, Sweden. 

Eighteen children with fracture of the shafts of the forearm were re- 
examined in adulthood. All fractures had primarily been displaced but 
reduced to a good position without residual axial or ad Zatern displace- 
ment. At follow-up there was no sign of deformity in  the radiograms 
of the two bones. However, the range of motion for supination and 
pronation was significantly decreased. This implies that factors other 
than residual deformity arc responsible for this dysfunction. 
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Hogstrom et al. (1976) found that limita- 
tiotn of pronation and supination was a 
common finding after diaphyseal fore- 
arm fractures in  childhood. The dysfunc- 
tion was related to angulation caused by 
incomplete reduction of the fracture. 
This reIationship, however, was weak 
with a large residual variance leaving 
most of the limitation unexplained. 
Therefore it was decided to investigate 
whether or not limitation of these move- 
ments could be found after fractures of 
the shafts of the forearm in childhood 
which had been properly reduced and 
which had healed in a good position. 

MATERIAL AND METHODS 

During the years 1954-1960 about 40 cases of 
diaphyseal fracture of the forearm in children 
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below the age of 13 were recorded. Of thesc, 
28 fulfilled the criteria that there had been a 
substantial initial fracture displacement and 
that this displacement had been reduced com- 
pletely. Of these patients, 18 (I1 mcn and 7 
women) volunteered for a follow-up cxamina- 
tion in 1976. In this group the primary disloca- 
tion evaluated in the pre-reduction radiogram 
as the maximum angulation in either antero- 
posterior o r  lateral films of the forearm, aver- 
age of radius and ulna, was 28 -t. 12". In addi- 
tion, in  six of these patients there was an 01)- 
vious ad Zatern dislocation of one o r  hoth hones. 
Rotational displacement was estimated on the 
same films from the alignment of the radius 
and from possible differences in the width of 
the shaft of the radius immediately proximal 
and distal to the fracture (Evans 1951). Only 
in two eases was there a noticeable rotational 
malposition. Closed rednetion had heen used in 
all instances. 

The age at fracture was 8 f 3 years and the 
age at  follow-up 27 t 4. The shortest interval 
was 16 years. 

The follow-up included a clinical and radio- 
logical examination. Any complaints of the pa- 
tient were recorded and the pronation-supina- 
tion was measured in a specially designed cradle 
in which the patient turned a handle with his 
elbow in a fixed position. The precision of this 
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Figure 1 .  Diaphyseal angulation, method of 
measurement. In the a-p projecfion the ulna has 
usually two curvatures. Only the distal one was 
inrluded, In this case the angulation in the 
Intc.rat projection of the radius is 0.  
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. .  
0 1 ooO 200° 3 00' 

UNINJURED 
Figure 2. Pronation-supination, deviation f r o m  
1 he n ul I -  hlipot hes is. 

Table 1. Pronafion-supination in the fractured 
and the non-fractured forearms. 

Average SD 

Fracture 195" k 37" 
Non-fracture 214" * 27" 

Difference 19" 

method is, in  normal individuals, about 12" or 
6 per cent (coefficient of variation). Since mal- 
position visible a t  the former site of the frac- 
ture could not be expected and was not found, 
the shapc of the radius and the ulna with re- 
gard to curvature was recorded as shown in Fig- 
ure 1. Measurements of angulation obtained in 
t h i s  manner were used for a comparison be- 
tween the injured and the uninjured forearms. 

RESULTS 

None of the patients had sought medical 
attention because of their forearms dur- 
ing the time interval between the healing 
of the fracture in childhood and the fol- 
low-up examination. Only one had any 
complaints whatsoever. This patient fell 
some weakness of the forearm and hand 

and had (compare below) the greatest 
limitation of range of motion of all those 
tested. In the entire group the range of 
pronation and supination motion was 
somewhat decreased in the previously 
fractured forearms and this decrease was 
significant. The difference was about 20" 
(Table 1 ) .  The distribution of pronation 
and supination in relation to the null 
hypothesis is also demonstrated in Fig- 
ure 2. 

The curvature of the ulna seen from 
the lateral aspect was significantly less 
in fractured arms but the difference was 
negligible. Otherwise there was no differ- 
ence in the various angles which could 
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he measured on the radiograms between 
fracture and non-fracture forearms (Ta- 
ble 2) .  It must therefore be concluded 
that the fracture had not changed the 
shape of the two forearm bones. The dif- 
ference in the range of pronation and 
supination movement between the frac- 
ture and the control forearms was not 
related to the initial angulation o r  to 
whether or  not there had been an initial 
ad Zafem dislocation. Also, limitation of 
pronation and supination was unrelated 
to the age at  the time of fracture. In the 
two cases with rotational malposition the 
pronation and supination was decreased 
by 10" in one and by more than 15" in 
the other as compared with the uninju- 
red side. 

Table 2. Angnlation, difference between 
fractured and non-fractured forearms.  

Radins Ulna 

Anteroposterior 0.4" A 2.9" 0.1" k 3.1" 
Lateral 0.3" C 4.9" -1.4" k 2.6" 

One patient, a 26-year-old man, had 
sustained a fracture of the distal third 
of the diaphysis of the radius and the 
ulna at the age of 9 and a primary angu- 
lation of about 30" had been reduced 
completely. There were no radiological 
signs of deformity whatsoever at the time 
of follow-up. Nevertheless, this patient 
had a limitation of his range of motion 
of 120" and was the only patient to  com- 
plain of residual symptoms. 

DISCUSSION 

The clinical findings in this study agree 
with those of Hogstriim et al. (1976) in 
that even patients with a decrease in the 
range of pronation-supination motion of 
50" had not noticed their dysfunction. 
This might be the reason why this has 
not been observed in the past. Hogstrom 
et aI. (1976) found a limitation of pro- 
nation and supination of ahout 25" fol- 
lowing forearm fractures which had 
healed with a residual angulation of on 
the average 20". In the present study the 
limitation of pronation and supination 
recorded at follow-up was almost as 
much. This implies that the contribution 
to this dysfunction of angulation of the 
two bones is of minor importance since 
completely reduced forearms which had 
healed without any malposition what- 
soever still have a measurable and signif- 
icant limitation of their range of pro- 
nation-supination motion. The impor- 
tance of rotational deformity, however, 
could not be studied in this series since 
only two cases had been reduced with a 
noticeable residual rotational malposi- 
tion. 
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