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Treatment of A Late Presenting Displaced Radial Neck 
Fracture in A 10 Years-old Girl
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Efthimios P. Samoladasa, Theodoros A. Beslikasa, 

Ioannis E. Christoforidisa

Abstract

Pediatric radial neck fractures are relatively common injuries re-
sulting from a fall onto an outstretched arm. Late diagnosis and 
treatment of pediatric radial neck fractures are extremely rare. We 
report a case of a late-presenting displaced radial neck fracture in a 
10-year-old girl, type III with translocation of the radial head on the 
neck. The child was seen in our department 120 days after the in-
jury and was treated with open reduction and internal fi xation with 
K-wire. The arm was immobilized and the K-wire was removed 6 
weeks after insertion and the patient underwent a step-wise reha-
bilitation programme. Three months later, the patient was symptom 
free, had a normal carrying angle as well as an excellent range of 
movement with full pronation and supination. Early recognition, 
proper management and physical therapy led to complete recovery 
and full functional movement of the elbow.
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Introduction

Fractures of the radial neck account for slightly more than 
1% of all children fractures [1]. In 90% of proximal radial 
fractures, the fracture line involves either the physis or the 
neck [1, 2].

In children, the cartilaginous radial head is resistant to 
fracture, and children are more likely to sustain fractures of 

the radial neck than fractures of the head [2]. Radial neck 
fractures rarely produce obvious clinical deformity. In fact, 
the fracture may not be evident on initial radiographs and 
may be noticed only when callous begins to be seen radio-
graphically after 7 to 14 days. After the diagnosis has been 
made, results are best if the treatment is initiated early and it 
has been argued that closed reduction usually leads to satis-
factory results.

Older children have been found to have a worse progno-
sis [3]. Some authors have found open reduction is associ-
ated with only a fair or poor result.

In younger children less than 10 years of age, 10° or 
less of residual neck angulation will correct with growth 
and up to 30° of residual neck angulation can accepted [1, 
4]. Greater than 30° of neck angulation requires closed ma-
nipulative reduction or percutaneous wiring to manipulate 
the fracture [4]. In older children of 10 years or more, the 
outcome is poor if there is neck angulation of greater than 
30° or a translocation of the fracture segment greater than 3 
mm [3, 4]. An inability to reduce and angulation of less than 
45° may require open reduction and internal fi xation [4, 5]. 
An inability to pronate and supinate the forearm more than 
60° is a sign that the reduction is inadequate.

Case Report

A 10 years-old right-handed girl fell onto an outstretched left 
arm with the elbow in extension and valgus. The patient in-
stantly suffered pain and swelling over the lateral aspect of 
the left elbow with reduced range of movements at that site.

She attended a local minor injuries unit complaining of 
swelling and tenderness over her lateral elbow. The initial 
X-rays were suspicious of a proximal radial injury. She was 
discharged with an arm sling.

The child was submitted in our out-patients department 
120 days after the injury with ongoing swelling and tender-
ness over the left proximal radius. Elbow fl exion and exten-
sion were reduced but more signifi cant was the reduction in 
pronation and supination.

An x-ray (Fig. 1) as well as a 3D reconstruction CT were 
carried out confi rming a completely displaced fracture Type 
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III > 60° (O’Brien PI) with translocation of the radial head 
on the neck. The child was treated with open reduction (Fig. 
2) and internal fi xation with a K-wire through a postero- lat-
eral approach with as little dissection as possible to manipu-
late and stabilise the radial neck fragment, with satisfactory 
postoperative check radiographs confi rming adequate reduc-
tion and fi xation of fracture segments (Fig. 3).

The epiphysis appeared stabilised. The K-wire was re-
moved 6 weeks after insertion (Fig. 4) and the patient un-
derwent a step-wise rehabilitation programme. Three months 
after presentation, the patient was symptom free, had a nor-
mal carrying angle and had excellent range of movement at 
the elbow with full pronation and supination. Check radio-

graphs showed the cortices at the radial neck fracture site had 
healed in correct alignment with a normal appearance of the 
corresponding epiphysis. X-rays (Fig. 5) and MRI (Fig. 6) 
of her right elbow at 2 years post operatively with gadolium 
revealed that the radial head is still viable with no signs of 
avascular necrosis. The patient was successfully discharged 
from our care.

Discussion
  
Radial neck fractures often occur from a fall on an extended 
and supinated outstretched hand. Like all falls with this 

Figure 1. Lateral and Antero-posterior x-rays demon-
strating a completely displaced fracture with translocation 
of the radial head on the neck.

Figure 4. X-rays carried out 6 weeks post-operative after 
the removal of the K-wire.

Figure 5. X-rays 2 years post-operative showing com-
pleted healing of the fracture as well as correct alignment 
of the radial neck.

Figure 6. MRI at 2 years port-operative demonstrating 
a viable radial head with no signs of avascular necrosis.

Figure 2. The displaced radial head during the open re-
duction.

Figure 3. Post-operative x-rays showing internal fi xation 
of the radial head fracture with the use of a K-wire.
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mechanism, the energy is dissipated through the upper limb 
and in this case it is transmitted through the shaft of the 
radius with the capitellum being driven against the radial 
head [1]. Subsequent head on neck angulation is depending 
on the position of the radius with full supination leading 
to lateral displacement and neutral forearm positioning 
leading to posterior displacement. Radiological signs 
include a posterior fat-pad sign and one should consider 
radiocapitellar views [6]. Treatment of radial neck fractures 
is dependent on the time of presentation to the surgeon and 
the level of displacement of the radial head on the radial 
neck [3]. Minimally displaced fractures may be treated by 
immobilisation whereas moderately displaced fractures 
may require reduction under anaesthetic. The aim must 
be to achieve less than 30° of angulation and correction 
of any translocation such that the epiphysis is normally 
aligned. Indeed authors have found good outcome when 
conservatively managing these fractures if the angulation 
is less than 30° [5]. Another important mechanical factor is 
the restoration of the radial neck length. A recent study [7] 
showed lengthening or shortening of more than 2.5 mm leads 
to axial understuffi ng or overstuffi ng of the radiohumeral 
joint and signifi cantly changes elbow kinematics. Steinmann 
pins have also been used to percutaneously reduce and fi xate 
angulated and displaced radial neck fracture but this method 
appears to be limited by severe radial head displacement, 
which leads to a moderate rate of fair and poor results [4]. 
With severe head displacement, some authors have found, 
open reduction and temporary transarticular K-wire internal 
fi xation leads to a high rate of poor results [8]. Additionally, 
open reduction and internal fi xation of these fractures has 
been widely reported to lead to intra-articular calcifi cation, 
avascular necrosis, and joint stiffness [8-10]. This case 
highlights that open reduction and internal fi xation with one 
K-wire is a safe and effective treatment of displaced radial 
neck fractures even when the presentation is delayed after 
injury. It also shows that avascular necrosis of the radial head 
didn’t occurred although the radial head remained displaced 
for 4 months.

Conclusion

It is the fi rst case in the literature, which demonstrates that in 
young patients the radial head can be viable with proper sur-
gical technique even in a delayed management. The possible 
explanation is that during surgical dissection we preserved 
the medial attachment of the radial head and we used limited 
hardware.
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