
Learning Point of the Article:
Even the diagnosis of displaced pediatric radial neck fractures is delayed excellent functional and radiologic outcomes are obtainable by open 
reduction.
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Conclusions: Even if the diagnosis of pediatric radial fractures is delayed if we can preserve medial periosteal continuity and vascularity of the 
radial head with open reduction, satisfactory results are obtainable.

Introduction: A pediatric radial neck fracture, when the diagnosis is delayed, is still a challenging problem for the treating orthopedic surgeon. 
We report a pediatric patient with late presenting radial neck fracture and results of open reduction and fixation with Kirschner wires.
Case Report: A 13-year-old right-handed girl fell on an out-stretched right arm after being tackled during playing basketball and had a radial neck 
fracture. However, the diagnosis of her fracture was delayed for 3 weeks. At the first radiologic examination, the anteroposterior and lateral 
radiographs were showing over 80 degrees of angulation at the radial neck and subluxation of the radiocapitellar joint. We tried to obtain a closed 
reduction, but we could not succeed. Then, we performed open reduction while preserving medial periosteal continuity and vascular supply of 
the radial head by meticulous surgical dissection. Sixth-month radiography control and clinical examination confirmed the complete healing of 
the fracture without any epiphyseal injury. Painless full range of motion without any restriction of pronation and supination was achieved. The 
patient and her parents were satisfied with the outcome.

Abstract

Case Report

Introduction

Non-displaced fractures may be difficult to visualize on 
standard anteroposterior and lateral radiographs. A fat pad sign 
may be an indicator of an intra-articular fracture. The fleck sign 
described by Zhu may be the only sign of a completely displaced 
radial neck fracture and is diagnostic for pediatric patients who 
have no secondary ossification of the radial head [1]. Treatment 
for type 1, <30 degrees of angulation, involves immobilization 
alone, for over 30 degrees of angulation and 2 mm of translation 
closed reduction should be considered. Over 30 degrees of 
residual angulation, 3–4 mm of translation, and <45 degrees 
range of motion in pronation and supination following closed 
reduction, which are indications for percutaneous fixation. 

Pediatric radial neck fractures are common traumatic injuries 
that usually affect the proximal metaphysis of radius. The 
ossification center of the radial head may be bipartite and 
appears between 3 and 5 years of age. The radial head fuses with 
the metaphysis at 16–18 years. Pediatric neck fractures are 
commonly seen in children 9–10 years of age. The classification 
and treatment depend on angulation. Metaizeau described the 
commonly used and accepted classification is a modified 
classification which was primarily designated by Judet in the 
1980s. Type 1 is non-displaced, type 2 has <30-degree 
angulation, type 3 has between 30 and 60 degrees, and type 4 
has two sub-types. Type 4a has between 60 and 80 degrees and 
type 4b has over 80 degrees of angulation. Another 

classification described by Chambers is used, less common, and 
based on the primary displaced part of the proximal radius.
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Percutaneous  f i x at ion may be  done by  retrograde 
intramedullary elastic nailing or directly at the fracture site. 
Open reduction is reserved for fractures that cannot be 
adequately reduced to <45 degrees of angulation with closed or 
percutaneous methods.

Case Report
A 13-year-old right-handed girl fell on an out-stretched right 
arm after being tackled while playing basketball. The patient did 
not feel pain in the early stages. As the swelling of the elbow 
increased, the patient admitted to a state hospital’s emergency 
service. A dorsal splint was applied as a first intervention and 
suggested for an orthopedic consultation. Two days later, an 
orthopedic surgeon examined the patient and made a closed 
reduction in the office. The surgeon ordered control 
radiography, but the patient left the hospital without control. 
The patient admitted 3 weeks later, and we removed the splint. 
The anteroposterior and lateral radiographs showed over 80 
degrees of angulation at the radial neck and luxation of the 
radiocapitellar joint (Fig. 1). At this point, we decided on the 
surgical intervention. We attempted closed reduction 
maneuvers in the operation room, but we could not achieve an 
acceptable reduction. We corrected the radial head by a lateral 
approach with an osteotomy from the metaphyseal region while 

preserving medial periosteal continuity. We secured the 
reduction by two trans-epiphyseal percutaneous 1.7 mm 
Kirschner wires. We applied a dorsal splint to hold the elbow at 
90 degrees of flexion (Fig. 2). The splint discontinued in the 3rd 
week post-operatively and started a gentle range of motion 
exercises for the elbow and wrist (Fig. 3). Kirschner wires were 
removed in the 1st month at the office, then started 
physiotherapy to stretch and strengthen (Fig. 4). Complete 
healing of the fracture with the alignment of the radial neck and 
radiocapitellar joint with no epiphyseal injury was provided by 
post-operative 6th-month follow-up. Painless full range of 
motion without any restriction on pronation and supination 
was achieved (Fig. 5, 6).

Displaced radial neck fractures remain a challenging problem 
for treating orthopedic surgeons, significantly when the 
diagnosis is delayed. Immobilization alone is adequate for 
minimally displaced fractures. However, fractures with over 30 
degrees of angulation may require closed reduction with or 
without percutaneous fixation. If closed and anatomical 
reduction cannot be achieved, open reduction should be 
considered. The aim of the treatment is restoring the radial 
length and anatomical relationship of the radiocapitellar joint. 

Discussion
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Figure 1: Pre-operative AP-lateral views.
F i g u r e  2 :  P o s t - o p e r a t i v e  e a r l y 
radiography.

Figure 3: Post-operative 3rd-
week radiography.

Figure 4: Post-operative 6th-week 
radiography.

Figure 5: Post-operative 2 years radiography Figure 6: Clinical images of the final outcome.



Various techniques have been described in the literature for this 
purpose. Metaizeau et al. described the closed reduction with 
retrograde intramedullary nailing to protect vascularization of 
the radial head and proximal radial epiphysis, thus avoiding 
epiphysiolysis [2]. In the literature, there are several 
publications about the results of early surgical interventions. 
Tarallo et al. compared intramedullary versus percutaneous 
pinning techniques and showed superior results for 
intramedullary nailing, lower complication rates, and a higher 
range of motion values [3]. In acute settings, closed reduction 
and intramedullary elastic nailing can be aided with lever arm 
manipulat ion by percutaneous Kirschner w ire [4]. 
Correspondingly, another technique described by Dawson and 
Inostroza is reducing radial head angulation with arthroscopy 
and fixing the radial head percutaneously [5]. They achieved 
good to excellent results and normal bone morphology and 
function. Nevertheless, these techniques are described for early 
surgical interventions. When we look up the literature for late 
presenting radial neck fractures, we seemed only a few case 
reports. Majed and Baco reported a case report of closed 
reduction and intramedullary elastic nailing 5 days from the 
initial trauma [6]. They concluded that fixation with 
intramedullary wires is safe and effective even when the 
presentation is delayed up to 1 week after injury. Papageorgiou 

presented a patient who had a delayed open reduction and 
transarticular Kirschner wire fixation at 120th day of injury 
showed no sign of neither avascular necrosis nor joint stiffness 
[7]. They concluded that maintaining the viability of the radial 
head is due to preserving the medial attachment of the radial 
head and limiting the hardware usage. Gutierrez-De La Iglesia et 
al. reviewed that 51 patients that have Judet Grade 3 and Grade 4 
fractures have shown that there are no significant differences in 
complications or final functional results between closed and 
open reduction. Only the initial fracture displacement may be 
an independent predictor of functional outcome [8]. In our 
case report, we applied the surgical treatment with an open 
approach, at the end of the 3rd week from the initial trauma.
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Clinical Message

We believe that protecting the medial region of the radial neck 
has vital importance to prevent avascular necrosis, intra-
articular calcification, joint stiffness, as well as decreasing 
carrying angle of the elbow. Even the presentation or 
diagnosis of pediatric radial neck fractures is delayed if the 
open reduction is achieved while preserving radial head 
vascular supply by meticulous surgical dissection, good 
functional and radiologic outcomes are obtainable.
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