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Pediatric Radial Neck Fracture: A Case Report
Along With Surgical Tips on the Metaizeau

o
Review began 02/29/2024 Te Chnlque
Review ended 03/12/2024 . 1 1
Published 03/15/2024 Amit Kale ', Ayush Taneja

© Copyright 2024
Kale :ty a,_gThis is an open access article 1. Orthopedics, Dr. D. Y. Patil Medical College, Hospital and Research Centre, Pune, IND
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Corresponding author: Ayush Taneja, ayushtan@gmail.com

Abstract

Radial neck fractures in children are an uncommon phenomenon. The Metaizeau technique for closed
intramedullary nailing is a well-documented method for treating this type of fracture. We performed

the Metaizeau technique for radial neck fracture fixation on a 10-year-old Indian male patient. The original
method described by Metaizeau was followed, with surgical adjustments based on our experience to achieve
a satisfactory result. This report provides the surgeon performing the Metaizeau technique with simple tips
to assist in fracture reduction and fixation and avoid loss of reduction. These include oscillating movements
of the T-handle for proximal progression of the nail/K-wire, gentle stabilizing counterforce over the radial
head during entry into the proximal epiphysis, and moving the C-arm instead of the elbow during the nailing
process for anteroposterior, oblique, and lateral imaging.
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Introduction

When viewed against all fractures in children, fractures of the radial neck only account for about 1% and
about 5% to 10% of all traumatic injuries of the elbow seen in children [1]. Metaphyseal fractures and
physeal fractures extending through the metaphysics (Salter-Harris II) are the most commonly seen
anatomical types [2]. The most common mechanism of injury is a fall with the arm outstretched and forearm
supinated along with an additional valgus thrust at the elbow, which causes radiocapitellar compression [3].
Judet et al. classify this fracture into four types based on displacement and angulation of the radial head [4].
The treatment of these fractures can be challenging, as a poor outcome can be associated with complications
that include malunion, decreased range of motion, avascular necrosis, nonunion, cross-union, and even
compartment syndrome. Radial neck fracture treatment is dependent on the age of the patient, degree of
displacement, ability to improve the displacement, and the need for stabilization. In minimally displaced
fractures, treatment is immobilization, for more displaced fractures, closed reduction and immobilization or
open reduction are indicated. Owing to the higher potential of remodeling in children, a fracture with less
than 30 degrees angulation is generally managed conservatively in the pediatric age group with closed
reduction followed by immobilization in a plaster cast [5]. Displacement with angulations of over 30 degrees
(Judet type III, IV) is an indication for surgical management [6]. In very young children (<10 years),
angulations of upto 45 degrees can also be managed conservatively. Avascular necrosis of the radial head,
restricted movements of the elbow joint, ectopic calcifications, and premature epiphyseal closure are some
common complications seen with direct percutaneous K-wiring and open reduction techniques. Damage to
the capsule and blood supply of the elbow joint are the main reasons for these complications. When feasible,
the Metaizeau technique, which involves an intramedullary nailing procedure to achieve closed reduction is
the preferred option, as it avoids damaging the capsule and radial head [7,8].

Case Presentation

A 10-year-old male presented to the emergency room, complaining of pain, swelling, and restricted
movements of the right elbow following a history of a fall six hours ago. On examination, swelling and
tenderness over the radial head were noted with no signs of neurovascular injury. The right elbow was then
radiographed, which showed a Judet type III fracture of the radial neck (Figure 7).
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FIGURE 1: Preoperative anteroposterior and lateral radiographs
showing a radial neck fracture (Judet type lil)

An above-elbow posterior slab was applied to support the limb, and the patient was posted for surgery the
next day. The patient was placed in the supine position on the operating table under general anesthesia.
After the arm preparation, it was placed on an arm and hand surgery table. Patterson’s maneuver for closed
reduction was initially attempted, which involved distal traction with the elbow in extension along with a
varus stress on the supinated forearm and direct force on the radial head [9]. Due to inadequate reduction,
we proceeded to perform the Metaizeau technique. The epiphyseal plate was marked, 2cm proximal to the
plate, and a 1 cm incision was taken along the lateral aspect of the distal radial metaphysis (Figure 2).
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FIGURE 2: Entry point for K-wire insertion

Care was taken to preserve the cutaneous branch of the radial nerve and superficial venous supply.
Following the soft tissue dissection, the periosteum and brachioradialis insertion were stripped over an area
adequate for nail insertion. The cortex was then penetrated using a bone awl with its tip directed along the
medullary canal of the radius. A 1.8mm K-wire, with its distal 3 mm bent to an angle of 10 degrees, was then
introduced and progressed proximally along the medullary canal. The original Metaizeau technique used a
hammer for this step [7]; however, we find that using oscillating movements of the T-handle while
stabilizing the forearm, allows the surgeon to navigate the medullary canal more effectively. The K-wire was
then advanced to a point just inferior to the displaced epiphysis where the greatest tilt had been identified.
Gentle taps of the mallet are then used to fix the point of the wire into the epiphysis and elevate it to be
repositioned under the lateral condyle (Figure 3).
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FIGURE 3: Intraoperative anteroposterior C-arm image following lifting
of the proximal radial epiphysis

We also advise applying a stabilizing counterforce proximally over the radial head to prevent further
displacement while hammering. Following the correction of the tilt, lateral displacement was corrected by a
180-degree turn of the K-wire around its long axis (Figure 4).
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FIGURE 4: Intraoperative anteroposterior C-arm image following the
turning of the K-wire 180 degrees along its long axis

Further gentle manipulation of the wire achieved a satisfactory reduction (Figure 5).
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FIGURE 5: Postoperative anteroposterior and lateral radiographs
following the Metaizeau procedure

The reduction was then confirmed under the C-arm. Based on our experience, C-arm anteroposterior,
lateral, and oblique images should be taken by rotating the C-arm rather than the patient's elbow, as this
may cause a loss of reduction. The wire was then cut at its distal end and the incision site was then washed
and closed. The patient was then kept in an above-elbow posterior slab for two weeks. Following this,
mobilization was started gently and the patient achieved active elbow flexion of 120 degrees, supination of
up to 60 degrees, and pronation of up to 45 degrees by 8 weeks, after which finally the K-wire removal was
done. The patient then achieved a full elbow range of motion by 12 weeks and returned to his pre-trauma
normal daily activities.

Discussion

Radial neck fractures in the pediatric age group are a relatively rare phenomenon and their management can
also be challenging if the displacement is large or associated complications, such as neurovascular
compromise or compartment syndrome, are present. The age interval for pediatric radial neck fractures is 4
to 14 years, with the peak frequency being observed between 9 and 12 years of age [10]; this is due to the
fragility of the conjugal epiphyseal cartilage before its complete ossification occurs at around 14-17 years of
age [11]. This fracture in children is caused predominantly by an indirect mechanism that involves a fall on
the outstretched hand with an extended elbow and additional valgus stress [3]. There is still controversy over
the angle at which surgical intervention is advised. The general consensus among most authors is that
angulations of more than 30° for children less than 10 years old and more than 15° for patients approaching
skeletal maturity are indications for surgical management [12]. Younger patients are more likely to achieve
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satisfactory remodeling and hence the final treatment strategy is up to the surgeon. Percutaneous reduction
and open surgery are among the other surgical options described in the literature [13]. Open surgical
reduction and fixation methods are generally performed only on fractures with an angulation of more than
60° [14]. According to Metaizeau, large displacement/angulation features are also an indication for closed
reduction [8]. This is supported by Tollet P [15]. An open surgical technique may help achieve anatomical
reduction, however, epiphyseal vascularization may be compromised, which leads to an increased incidence
of complications such as radial head necrosis [16]. In our case, the patient had presented with a type III
Judet, radial neck fracture without any associated complications. We decided to take up closed
intramedullary pinning as our preferred plan of action due to the fewer complications observed using this
technique. The general method remained the same as described by Metaizeau [8]; however, we tweaked the
procedure based on our experience to make it easier for the surgeon and to avoid loss of reduction.

Conclusions

Radial neck fractures in the pediatric age group can be managed adequately with the Metaizeau technique.
We found that oscillating movements of the T-handle along with minimal use of the mallet during proximal
progression of the intramedullary nail can achieve a satisfactory result. While spearing the wire into the
proximal radial epiphysis, a stable counterforce may be applied to the elbow by the assistant, which also
ensures a stable entry into the epiphysis. Also, rotation of the C-arm for intraoperative radiographic imaging
instead of movement of the elbow prevents loss of reduction during fracture fixation. These tips during the
surgical procedure may help avoid loss of fracture reduction and help surgeons during the nailing process.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ayush Taneja, Amit Kale

Acquisition, analysis, or interpretation of data: Ayush Taneja

Drafting of the manuscript: Ayush Taneja

Critical review of the manuscript for important intellectual content: Ayush Taneja, Amit Kale

Supervision: Ayush Taneja, Amit Kale

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Brandao GF, Soares CB, Teixeira LE, Boechat Lde C: Displaced radial neck fractures in children: association
of the Métaizeau and Bohler surgical techniques. ] Pediatr Orthop. 2010, 30:110-4.
10.1097/BP0.0b013e3181cf118a

2. Pennecot GF: Elbow fractures in children. Epidemiology, classification [Article in French] . Rev Chir Orthop
Reparatrice Appar Mot. 1987, 73:420.

3. Monson R, Black B, Reed M: A new closed reduction technique for the treatment of radial neck fractures in
children. J Pediatr Orthop. 2009, 29:243-7. 10.1097/BPO.0b013%e3181990745

4. Judet], Judet R, Lefranc J: Fracture of the radial head in the child [Article in French] . Ann Chir. 1962,
16:1377-85.

5. Chotel F, Vallese P, Parot R, Laville J]M, Hodgkinson I, Muller C, Berard J: Complete dislocation of the radial
head following fracture of the radial neck in children: the Jeffery type II lesion. | Pediatr Orthop B. 2004,
13:268-74. 10.1097/01.bpb.0000111050.85604.1

6. Ugutmen E, Ozkan K, Ozkan FU, Eceviz E, Altintas F, Unay K: Reduction and fixation of radius neck
fractures in children with intramedullary pin. ] Pediatr Orthop B. 2010, 19:289-93.
10.1097/bpb.0b013e32833918a0

7. Metaizeau JP, Lascombes P, Lemelle JL, Finlayson D, Prevot J: Reduction and fixation of displaced radial
neck fractures by closed intramedullary pinning. | Pediatr Orthop. 1993, 13:355-60. 10.1097/01241398-
199305000-00015

8. Métaizeau JP: Reduction and osteosynthesis of radial neck fractures in children by centromedullary
pinning. Injury. 2005, 36 Suppl 1:A75-7. 10.1016/j.injury.2004.12.016

2024 Kale et al. Cureus 16(3): €56247. DOI 10.7759/cureus.56247 70f8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1097/BPO.0b013e3181cf118a
https://dx.doi.org/10.1097/BPO.0b013e3181cf118a
https://pubmed.ncbi.nlm.nih.gov/3432634/
https://dx.doi.org/10.1097/BPO.0b013e3181990745
https://dx.doi.org/10.1097/BPO.0b013e3181990745
https://pubmed.ncbi.nlm.nih.gov/13957959/
https://dx.doi.org/10.1097/01.bpb.0000111050.85604.f1
https://dx.doi.org/10.1097/01.bpb.0000111050.85604.f1
https://dx.doi.org/10.1097/bpb.0b013e32833918a0
https://dx.doi.org/10.1097/bpb.0b013e32833918a0
https://dx.doi.org/10.1097/01241398-199305000-00015
https://dx.doi.org/10.1097/01241398-199305000-00015
https://dx.doi.org/10.1016/j.injury.2004.12.016
https://dx.doi.org/10.1016/j.injury.2004.12.016

Cureus

10.

11.

12.

13.

14.

15.

16.

Patterson RF: Treatment of displaced transverse fractures of the neck of the radius in children .JBJS. 19341,
16:695-8.

Gevik N, Cansabuncu G, Akalin Y, Otuzbir A, Oztiirk A, Ozkan Y: Functional and radiological results of
percutaneous K-wire aided Métaizeau technique in the treatment of displaced radial neck fractures in
children. Acta Orthop Traumatol Turc. 2018, 52:428-34. 10.1016/j.a0tt.2018.07.007

O'Brien PI: Injuries involving the proximal radial epiphysis . Clin Orthop Relat Res. 1965, 41:51-8.

Okcu G, Aktuglu K: Surgical treatment of displaced radial neck fractures in children with Metaizeau
technique. Ulus Travma Acil Cerrahi Derg. 2007, 13:122-7.

Pring ME: Pediatric radial neck fractures: when and how to fix . ] Pediatr Orthop. 2012, 32 Suppl 1:S14-21.
10.1097/BP0.0b013e31824b251d

Tan BH, Mahadev A: Radial neck fractures in children . ] Orthop Surg (Hong Kong). 2011, 19:209-12.
10.1177/230949901101900216

Tollet P, Toussaint D, Djemal C, Louvard A, Bremen J: Surgical treatment of fractures of the radius neck in
children using the Métaizeau technic [Article in French]. Acta Orthop Belg. 1997, 63:245-50.
Schmittenbecher PP, Haevernick B, Herold A, Knorr P, Schmid E: Treatment decision, method of
osteosynthesis, and outcome in radial neck fractures in children: a multicenter study. ] Pediatr Orthop.
2005, 25:45-50. 10.1097/00004694-200501000-00011

2024 Kale et al. Cureus 16(3): €56247. DOI 10.7759/cureus.56247

8of8


https://journals.lww.com/jbjsjournal/Citation/1934/16030/LOCALIZED_ADHESIVE_SPINAL_ARACHNOIDITIS__An.23.aspx
https://dx.doi.org/10.1016/j.aott.2018.07.007
https://dx.doi.org/10.1016/j.aott.2018.07.007
https://pubmed.ncbi.nlm.nih.gov/5832738/
https://pubmed.ncbi.nlm.nih.gov/17682954/
https://dx.doi.org/10.1097/BPO.0b013e31824b251d
https://dx.doi.org/10.1097/BPO.0b013e31824b251d
https://dx.doi.org/10.1177/230949901101900216
https://dx.doi.org/10.1177/230949901101900216
https://pubmed.ncbi.nlm.nih.gov/9479776/
https://dx.doi.org/10.1097/00004694-200501000-00011
https://dx.doi.org/10.1097/00004694-200501000-00011

	Pediatric Radial Neck Fracture: A Case Report Along With Surgical Tips on the Metaizeau Technique
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Preoperative anteroposterior and lateral radiographs showing a radial neck fracture (Judet type III)
	FIGURE 2: Entry point for K-wire insertion
	FIGURE 3: Intraoperative anteroposterior C-arm image following lifting of the proximal radial epiphysis
	FIGURE 4: Intraoperative anteroposterior C-arm image following the turning of the K-wire 180 degrees along its long axis
	FIGURE 5: Postoperative anteroposterior and lateral radiographs following the Metaizeau procedure

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


