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Abstract   

Objective: The aim of this study was to report the clinical and radiological results of patients having 

displaced Judet type 3 radial neck fracture of and fixed with intramedullary elastic nail within 24 hours of 

trauma.  

Methods: There were a total of 15 patients with Judet type 3 severely displaced radial neck fracture. The 

mean age of the study group was 9.32 years, ranging from 7 to 11 years. Females constituted 60% of the 

study group.  Closed reduction was achieved by Metaizeau technique using percutaneous K-wire in all 

cases and fixation done with elastic intramedullary nail passed from distal end of radius. Patients were 

followed at regular intervals to look for fracture healing and complications if any. Functional evaluation 

was done at the end of 12 months by elbow range of motion and Mayo Elbow Performance Score (MEPS). 

Results: The mean MEPS score increased from 20 points preoperatively to 90 points postoperatively 

(range, 12 to 95 points). Radiological evaluation revealed that all fractures healed with excellent or good 

alignment. At the final follow up,  mean flexion was 145 degree  (range, 140 to 150), extension 2 degree 

(range, 0 to 4), supination 82 degree (range, 80 to 90 ), and pronation 84 degree (range, 80 to 90 ).  

Conclusion: Reduction and osteosynthesis of radial neck fractures by intramedullary nailing with the 

help of percutaneous K-wire manipulation appears to be a simple, safe and effective treatment method in 

children.  

Level of evidence: Level IV, Therapeutic study. 

 

Introduction 

Radial head and neck fractures represent only 1 to 

5% of all pediatric elbow fractures
[1]

. The highest 

prevalence is between 9 and 12 years
[2]

. They are 

mostly caused by fall on the outstretched arm with 

the elbow extended. Displaced radial neck 

fractures with severe angulation need to be 

reduced to achieve optimum results
[1 2 3 4 7 8 14]

. 

Reduction can be achieved either with 

manipulation with hand or percutaneous Kirschner 

wires of with open means in difficult and 

comminuted fractures
[5,6]

. Intramedullary fixation 

using technique ESIN technique was  described by 

Metaizeau  in 1993
[7,8]

. The   aim of our study was 

to report the clinical and radiological results of 

displaced radial neck fractures (Judet type 3) 

treated with intramedullary elastic nailing after 

closed reduction by percutaneous K-wire 

(Metaizeau technique).  
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Material and Methods 

Between January 2014 and November 2015, 15 

children with isloated Judet type 3 radial neck 

fractures of the extremity were treated by 

Intramedullary elastic nail at Bone and Joint 

Hospital Srinagar Kashmir (Table 1). According  

to Judet classification system, type 3 fractures are 

those fractures where the angle between a line 

perpendicular to the articular surface of the radial 

head and a line drawn through the center of the 

radial shaft make an angle of 30 to 60 degrees 

(Fig. 1)
[9,10]

. The mean angulation in our group 

was 48 degree (range, 4o to 57). However all the 

fractures were either type 1 or 2 based on Salter 

Harris classification of epiphyseal injuries.  All 

the children in our study had  fracture due to fall 

on an outstreched arm. There were 6 boys and 9 

girls with a mean age of 9.32 (range, 7-11 years). 

The fractures were more common on the left side 

(60%) compared to right side (40%). All fractures 

were caused by falling onto outstretched arm from 

a height. Any of the patient with associated 

fracture around ipsilateral elbow were not taken 

up for the study and hence excluded. None of the 

patients in the study group had associated fracture 

around the ipsilateral shoulder and wrist region.  

All the patients were operated under general 

anesthesia within 24 hours of trauma. Reduction 

of the displaced radial head was performed with 

the help of percutaneous K-wire. Using the 

standard technique, fixation was done with elastic 

intramedullary nail passed from distal radius just 2 

cm proximal to the physis. The reduction and 

fixation was checked under fluoroscopy and any 

adjustment whatever necessary was done before 

skin closure. The forearm was immobilized in 

supination in a cast padding for 2 weeks after 

which elbow mobilization exercises were started. 

The patients were followed up at 1 week, 2 weeks, 

6 weeks, 12 weeks and thereafter at 3- monthly 

intervals with the final follow up at 12 months. 

Nail was removed at a mean time of 24 weeks 

(range, 20 to 28 months). Any possible 

complication was documented. The final follow 

up was done to assess elbow passive and active 

range of motion (ROM) by goniometer and 

functional results using Mayo elbow performance 

score (MEPS)
[11]

. The reduction was considered 

excellent when it healed in the anatomical 

position, and good when the radial neck angle was 

less than 20.  

 

Table 1 

Patient characteristics in the study group 

Mean Age (years) 9.32 ( range 7 -11 ) 

Male /Female 6:9 

Right /Left 6:9 

Mean Angulation 48 degree 

Mean MEPS 20 

 

 
Fig 1 Demonstrates the method to calculate the 

angular deformity in radial neck fracture 

 

Results 

The mean MEPS score was increased from 20 

points preoperatively to 90 points postoperatively 

(Table 2). According to MEPS, 11 patients had 

excellent, 4 patients had good clinical results. All   

fractures healed in excellent and good alignment. 

ROM evaluation is reported that the mean flexion 

was measured 145 degree (range, 140 to 150), 

extension was measured 2 degree (range, 0 to 4), 

supination was measured 82 degree (range, 80 to 

90), pronation was measured 84 degree (range, 80 

to 90). No patients had possible complications 

such as nonunion, avascular necrosis, infection, 

posterior interosseous nerve (PIN) injury, 

heterotopic ossification or radioulnar synostosis.  
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Table 2 

Post operative results of the study group 

Mean MEPS 90 points 

Excellent (>90 Points) 11 (73%) 

Good (75 -89 Points) 4 (27%) 

Mean Angulation 48 degree 

 

Discussion  

Fractures of the radial head or neck usually occur 

as a result of fall onto an outstretched hand with 

the elbow in extension and valgus.  The 

techniques of fixation vary from simple 

immobilization to open reduction and internal 

fixation
[12,13]

. Most of the authors agree that less 

than 30 angulation and 2 mm translation is 

acceptable at any age for the conservative 

treatment. However more than 60 angular 

deformity is not acceptable at any age thus 

requiring surgery. Between 30 and 60, opinion 

varies as there is no consensus of the best 

treatment modality
[14,15,16]

. Vocke et al reported 

that conservatively treated radial neck fractures 

with an angulation up to 50 in children under the 

age of 10 are corrected spontaneously
[17]

. 

However, Al-Aubaidi et al found excellent results 

with surgical reduction and fixation in patients 

with an angulation over 30
[18]

. Similarly we also 

found excellent results by surgical intervention of 

judet type 3 radial neck fractures with an angular 

deformity of 40 to 57 degree. It is clear that the 

Metaizeau technique has reduced the need for 

open reduction and internal fixation
[7,8,14,19]

.  

Although it is stated i that percutaneous K-wire 

manipulation could damage to the proximal radial 

physis
[3]

, we did not have any complication about 

the physeal damage after lever arm manipulation 

by K-wire. All patients in our study had excellent 

or good results which are in line with the literature 
[2 4 5 8]

.  

The head of the radius and its blood supply can be 

damaged by the injury itself and by surgical 

manipulation such as in open reduction. Hence, 

most of the surgeons do not prefer open reduction 

to prevent avascular necrosis of the radial head
[5]

.  

Most of the studies have reported higher rates of 

avascular necrosis, premature epiphyseal fusion 

and heterotopic ossifications after open reduction 

compared to closed reduction
[4,20]

. Similarly, 

Aubaidi et al
[18]

 reported inferior results in those 

cases managed by open reduction. In our study 

none of the patients needed open reduction. Any 

residual tilt more than 20 degrees is related with 

the poor outcomes, which could affect functional 

results adversely. None of our patients had 

angular deformity of more than 20 degrees. In our 

study, all reductions were anatomical giving us 

excellent results in most of the patients. Radial 

neck fracture as such is rare than common injuries 

around elbow. Hence the small number of patients 

may be the limitation of our study. Nevertheless, 

the results are agreed with the current literature 

and hence may contribute to the published 

literature on management of radial neck fractures.  

 

Conclusion 

Results of this study showed that closed reduction 

and distal intramedullary nail fixation of the radial 

neck fractures in children were in line with the 

literature by clinically and radiologically. We 

thought that flexible intramedullary nailing in 

radial neck fractures was a good option with the 

simple and reliable application in children. 
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