
We retrospectively reviewed 39 distal metaphyseal
radius fractures in children. This study compares the
results of closed reduction with or without percuta-
neous pinning. Twenty-four fractures were treated by
closed reduction and above-elbow cast immobilisa-
tion. Re-displacement was noted after one week in
three patients, for which they were revised with
reduction and pinning. Fifteen patients were initially
treated by closed reduction and pinning. In these
patients we saw no redisplacement after six weeks
immobilisation in a forearm cast. We recommend
closed reduction and pinning as a predictable and
safe alternative for unstable distal metaphyseal
radius fractures.
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INTRODUCTION

Distal metaphyseal radial fractures are among
the most common paediatric fractures. In general
treatment consists of cast immobilisation with or
without reduction. Fractures with minimal angula-
tion (less than 15° in the sagittal plane) and less
than 5 mm displacement can be treated without
reduction with good results in 98% of the cases (1).
In fractures with greater displacement or angula-
tion, reduction and cast immobilisation are general-
ly performed (7). Redisplacement following closed
reduction is well described in literature, and usual-
ly occurs within the first 24 days, in up to 25% of
the cases (11,12,14). Risk factors for redisplacement

include complete initial displacement, presence of
an ipsilateral ulna fracture and obliquity of the frac-
ture (2). Closed reduction and percutaneous pinning
is described as an alternative treatment in these
fractures (10,11,14). Complications such as neu-
rapraxia, hypertrophic scarring and pin-tract infec-
tion have been reported after percutaneous pin-
ning (6,8).

This study compares the results of closed reduc-
tion with or without pinning in  metaphyseal distal
radius fractures.

MATERIALS AND METHODS

We retrospectively studied 39 patients who were treat-
ed between January 2005 and March 2008 for a meta-
physeal fracture of the distal radius. In the first group, 24
were treated by closed reduction and cast immobilisation
in an above-elbow cast for four weeks followed by a
forearm cast for two weeks. Radiographs were taken one
and six weeks after reduction. We measured the angle
between the shaft of the radius and the line perpendicu-
lar to the physis (fig 1a). Three children in this group
(13%) underwent closed reduction and pinning because
of redisplacement noted one week after reduction. 
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The second group consisted of 15 patients who were
treated by closed reduction and immediate percutaneous
pinning (fig 1b). The decision to perform pinning after
reduction depended on the surgeon’s choice and his
appreciation of instability. After pinning, patients were
placed in a forearm cast for 4 to 6 weeks, depending on
their age. Radiographs were taken one week and 4 to 6
weeks after reduction and pinning. The pins were
removed at the time of cast removal.

RESULTS

The first group consisted of 17 boys and 7 girls,
with a mean age of 9.3 years (range 2.3 to 14.8 ; SD
3.8 years). Mean angulation before reduction was
27° (range 14° to 60° ; SD 10.4°). Four were com-
pletely displaced. One week after reduction and
casting, mean angulation was 8.7° (range 2° to 30°,
SD 7.5°). Three patients underwent secondary
closed reduction and pinning after one week
because of redisplacement (fig 2) : two had a dorsal
angulation of 28° and 32° respectively, and one had
a dorsal displacement of 8 millimetres. Six weeks
after reduction and casting, the mean angulation
was 13.3° (range 2° to 33°, SD 11.7°). Eight chil-
dren (38%) had a dorsovolar or radioulnar angula-
tion of more than 15° after six weeks (fig 3). 

The second group consisted of 10 boys and
5 girls with a mean age of 9.7 years (range 5.5 to
14.7 ; SD 3.3 years). Six of the metaphyseal frac-
tures were completely displaced. The mean angula-
tion in the other nine patients before reduction was
37° (range 8° to 58°, SD 17.7°). The mean angula-
tion was 0.3° (range -11° to 10° ; SD 6°) one week
after reduction and pinning, and it remained
unchanged six weeks after treatment (fig 4). There
was one patient with a postoperative pin tract infec-
tion that healed with oral antibiotics and wound
care. No other complications were seen. 

DISCUSSION

Displaced metaphyseal distal radius fractures in
children with a dorsovolar or radioulnar angulation
of more than 15° or more than 5 mm of displace-
ment are generally treated by closed reduction and
cast immobilisation. These fractures have a high
tendency to be unstable in the first 24 days after
reduction. A properly padded and moulded cast
minimizes the risk of redisplacement (3,13).
Residual dorsal angulation has a high potential for
remodelling (9,15). Deformities remodel within an
average of 7.5 months in children with an open

Fig. 1. — Dorsal angulation of 53° of the distal radius in a 13-year-old boy. Presence of an ipsilateral ulna fracture (a).Treatment by
closed reduction and pinning. The cast was removed after six weeks and radiographs showed solid  callus formation. The pins were
subsequently removed (b).
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Fig. 2. — A 12-year-old boy with a distal metaphyseal radius fracture (32° dorsal angulation) (a). Radiograph one day after reduction
shows good alignment (b). Radiograph one week after reduction shows marked angulation (c). A closed reduction and pinning was
performed (d).

Fig. 3. — Box plots displaying the distribution of fracture
angulations before reduction, 1 week and 6 weeks after reduc-
tion.

Fig. 4. — Box plots displaying the distribution of fracture
angulations before reduction and pinning, 1 week and 6 weeks
after  reduction and pinning.
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physis, an angulation of less than 15°, and shorten-
ing of less than 1 cm (7).

In this study we confirmed the high rate of redis-
placement after reduction. Eleven out of twenty-
four (45.8%) patients showed a marked displace-
ment after reduction and cast immobilisation. After
reduction and pinning no redisplacements were
seen. In our opinion percutaneous pinning gives a
number of advantages. First, after conventional
reduction and cast immobilisation, patients have to
be evaluated radiographically during the first three
weeks after reduction ; this is not necessary after
reduction and pinning. Secondly, if redisplacement
occurs and is accepted, a visible deformity often
can be seen, which worries the parents and creates
anxiety. Third, if a further reduction needs to be
performed, this anxiety is even greater because of
the need for a new general anaesthesia and the
diminished trust after failure of initial treatment.
Fourth, although some studies suggest no difference
between an above-elbow cast and a forearm cast in
the outcome of reduced distal metaphyseal radius
fractures (4,5), our experience is that without pin-
ning these fractures have a higher tendency to redis-
place in a forearm cast compared to an above elbow
cast. We therefore always apply an above-elbow
cast in fractures treated by reduction without pin-
ning, but a simple, better tolerated forearm cast
after pinning. It is noteworthy that patients were not
randomised to have pinning or not in this study, so
that the fractures which were deemed less likely to
redisplace were not pinned. We can thus confident-
ly assume that the redisplacement rate would have
been even higher in cases treated without percuta-
neous pinning, if patients had been randomly allo-
cated to the two treatment groups. 

CONCLUSION

Displaced distal metaphyseal radius fractures
have a high tendency to be unstable after reduction.
We believe that closed reduction and percutaneous
pinning is a simple and safe procedure which
 minimizes the risk of redisplacement and its
 inconveniences. We therefore advise systematic
percutaneous pinning in displaced distal metaphy-
seal fractures in children.

Acta Orthopædica Belgica, Vol. 75 - 3 - 2009

DISTAL METAPHYSEAL RADIUS FRACTURES IN CHILDREN 309

REFERENCES

1. Al-Ansari K, Howard A, Seeto B et al. Minimally angulat-
ed pediatric wrist fractures : is immobilization without
manipulation enough ? Canad J Emerg Med 2007 ; 9 : 9-15.

2. Alemdaro lu KB, Iltar S, Cimen O et al. Risk factors in
redisplacement of distal radial fractures in children. J Bone
Joint Surg 2008 ; 90-A : 1224-1230.

3. Bhatia M, Housden PH. Re-displacement of paediatric
forearm fractures : role of plaster moulding and padding.
Injury 2006 ; 37 : 259-268. 

4. Bohm ER, Bubbar V, Yong Hing K et al. Above and
below-the-elbow plaster casts for distal forearm fractures in
children. A randomized controlled trial. J Bone Joint Surg,
2006 ; 88-A: 1-8.

5. Chess DG, Hyndman JC, Leahey JL et al. Short arm
plaster cast for distal pediatric forearm fractures. J Pediatr
Orthop 1994 ; 14 : 211-213. 

6. Choi KY, Chan WS, Lam TP, Cheng JC. Percutaneous
Kirschner-wire pinning for severely displaced distal radial
fractures in children. A report of 157 cases. J Bone Joint
Surg 1995 ; 77-B : 797-801.

7. Do TT, Strub WM, Foad SL, Mehlman CT,
Crawford AH. Reduction versus remodeling in pediatric
distal forearm fractures : a preliminary cost analysis.
J Pediatr Orthop 2003 ; 12-B : 109-115.

8. Gibbons CL, Woods DA, Pailthorpe C, Carr AJ,
Worlock P. The management of isolated distal radius frac-
tures in children. J Pediatr Orthop 1994 ; 14 : 207-210. 

9. Johari AN, Sinha M. Remodelling of forearm fractures in
children. J Pediatr Orthop 1999 ; 8-B : 84-87.

10. McLauchlan GJ, Cowan B, Annan IH, Robb JE.
Management of completely displaced metaphyseal frac-
tures of the distal radius in children. A prospective, ran-
domised controlled trial. J Bone Joint Surg 2002 ; 84-B :
413-417.

11. Proctor MT, Moore DJ, Paterson JM. Redisplacement
after manipulation of distal radial fractures in children.
J Bone Joint Surg 1993 ; 75-B : 453-454.

12. Voto SJ, Weiner DS, Leighley B. Redisplacement after
closed reduction of forearm fractures in children. J Pediatr
Orthop 1990 ; 10 : 79-84.

13. Younger AS, Tredwell SJ, Mackenzie WG. Factors
affecting fracture position at cast removal after pediatric
forearm fracture. J Pediatr Orthop 1997 ; 17 : 332-136.

14. Zamzam MM, Khoshhal KI. Displaced fracture of the
distal radius in children : factors responsible for redisplace-
ment after closed reduction. J Bone Joint Surg 2005 ; 
87-B : 841-843.

15. Zimmermann R, Gschwentner M, Pechlaner S,
Gabl M. Remodelling capacity and functional outcome of
palmarly versus dorsally displaced pediatric radius frac-
tures in the distal one-third. Arch Orthop Trauma Surg
2004 ; 124 : 42-48.


