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Case Series
Irreducible Radial Head Dislocation in Pediatric 
Patients With Monteggia Fracture: A Series of Nine 
Patients

Background: In pediatrics with Monteggia fractures, anatomical reduction of the ulna results 
in spontaneous radial head reduction. However, spontaneous reduction of the radial head does 
not occur in some patients for various reasons. The characteristic features of this condition, 
particularly in the pediatric  population, have rarely been reported. 

Objectives: This study aims to report characteristic features in nine pediatric patients with 
irreducible radial heads in  the context of Monteggia fracture. 

Methods: Medical profiles of nine skeletally immature patients with Monteggia fractures who 
 underwent surgery for treating  irreducible radial head dislocation between 2007 and 2024 were 
retrospectively reviewed. Eight patients presented with an initial injury, and one patient had re-
dislocation following initial management at another center. The main finding of interest was the 
cause of radial head  irreducibility. 

Results: The study population included seven men (77.8%) and two women (22.2%) with a 
 mean age of 5.9±4.1 years. The mechanism of injury decreased in all patients. Four patients 
(44.4%) had associated injuries. The most frequent site of ulnar fracture was proximal ulna (n=5, 
55.5%). The oblique fracture was the most common type of ulnar fracture (n=7, 77.8%). The 
radial head was dislocated anteriorly in all patients. The cause of irreducibility was interposed 
annular ligament in seven patients (77.8%) and interposed posterior  interosseous nerve in 
two patients (22.2%). No postoperative complications, including radial  head re-dislocation  or 
subluxation, were found until the last follow-up visit. 

Conclusion: Spontaneous reduction of the radial head in the context of Monteggia fracture may 
 not occur in a subset of pediatric patients, requiring an open reduction to adequately address the 
 cause of irreducibility. The interposed annular ligament seems to be the most frequent cause of 
 irreducibility in this population. 
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Introduction

onteggia fractures are characterized by 
an ulnar shaft fracture concurrent with 
radial head dislocation [1]. Radial head 
spontaneous reduction is expected fol-
lowing the close reduction and internal 
fixation of the ulnar fracture because 
the tension on the surrounding soft 

tissues, including the annular ligament, is relieved [2]. 
However, spontaneous reduction of the radial head may 
not occur for various reasons, such as the interposed ra-
dial nerve and capsule [3, 4].

Irreducible radial head in the context of Monteggia 
fracture represents a challenging orthopedic injury [3]. 
While the diagnosis and management of Monteggia frac-
tures have been extensively studied, irreducible radial 
head dislocation poses unique clinical and therapeutic 
dilemmas [3]. Persistent dislocation despite attempted 
closed reduction maneuvers requires a surgical interven-
tion [3]. However, due to the rare incidence of this condi-
tion, the data on this condition are very limited, particu-
larly in the pediatric population with unique anatomical 
and developmental considerations [5].

This study aims to report the characteristic features and 
interposed elements in nine pediatric patients with irre-
ducible radial head dislocation in the context of Monteg-
gia fractures. 

Methods

The institutional review board approved this case se-
ries. The medical profiles of nine pediatric patients 
with Monteggia fractures who underwent surgery for 
the treatment of irreducible radial head dislocation in 
our referral orthopedic hospital between 2007 and 2024 
were retrospectively reviewed. Skeletally mature (closed 
growth plates) patients were excluded from this study.

Management protocol

A senior surgeon managed all the patients. Eight of nine 
patients presented with primary injuries. In one patient, 
the radial head was initially reduced in another center, 
and one week after the index management, the patient 
was referred to our center with re-dislocation (case 5).

First, we attempted to closely reduce the ulnar fractures 
under sedation. If closed reduction was not practical, 
open surgery was selected to reduce and fix the fracture 
under general anesthesia. Fixation was performed using 

Kirschner wires, intramedullary nails, or plates, depend-
ing on the fracture type. Subsequently, we attempted 
close radial head reduction. If close reduction of the ra-
dial head was unsuccessful, an open reduction was made 
using a Kocher [6] or extensor digitorum communis split-
ting approach [6]. These approaches were extended an-
teriorly to explore the posterior interosseous nerve (PIN) 
and evaluate its interposition if required. The causes of 
radial head irreducibility were recorded during surgical 
repost. After radial head reduction, elbow stability was 
manually checked over the full range of motion under 
direct vision, and it proved to be stable in all patients. 

Data collection

The collected information included the age and sex, lat-
erality of injury, hand dominancy, mechanism of injury, 
associated injuries, duration from injury to surgery, type 
and site of ulnar fracture, procedure performed for man-
aging ulnar fracture, and the direction of radial head dis-
location. Our main finding of interest was the cause of ra-
dial head irreducibility in this series of pediatric patients. 

Results

The study population included seven men (77.8%) 
and two women (22.2%) with a mean age of 5.9±4.1 
years (range 3-12). Injury was more frequent in the non-
dominant hand (n=6, 66.7%). The mechanism of injury 
decreased in all patients. Four (44.4%) patients had as-
sociated injuries. The most frequent site of ulnar fracture 
was proximal ulna (n=5, 55.5%). Oblique fractures were 
the most common ulnar fractures (n=7, 77.8%). Ulnar 
fractures were managed with open reduction and internal 
fixation in six patients (66.7%) and close reduction in 
three (33.7%). In all patients, the radial head was dis-
located in the anterior direction. The cause of irreduc-
ibility was interposed annular ligament in seven patients 
(77.8%) (ure 1a) and interposed PIN in two patients 
(22.2%) (ure 1b). Table 1 presents patient characteris-
tics. No radial head re-dislocation or subluxation was ob-
served until the last follow-up visit. No complications, 
such as heterotopic ossification, were observed on the 
patients’ follow-up radiographs. 

Discussion

This study evaluated the interposed element in a series 
of nine pediatric patients with Monteggia fracture and 
irreducible radial head. The cause of irreducibility was 
interposed annular ligament in seven patients and PIN in 
two patients. The problem was identified in one patient 
as pseudo-reduction because it was initially reduced in 
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another center and re-dislocated after one week when the 
patient was referred to our hospital for re-reduction. No 
re-dislocation or subluxation of the radial head was ob-
served in patients after we resolved interposed elements.

The irreducibility of the radial head in pediatric Mon-
teggia fracture has been reported in several cases [4, 
7-10]. However, owing to the rare incidence of this con-
dition, the number of case series studies in the pediatric 
population is limited. Abe et al. [11] reported 17 irreduc-
ible radial head dislocation cases in pediatric Monteggia 
lesions. The mean age was 2.7 to 12.1 years. The boy’s 
involvement occurred twice as soon as the girl’s injury. 
A similar boy-to-girl ratio was observed in this study. 
The proximal metaphysis was the most common ulnar 
fracture site in both studies. In the study by Abe et al. 
[11], greenstick fracture was the most frequent type of 
ulnar fracture, while oblique fracture was the least fre-
quent. In the present study, oblique fractures were the 
most common ulnar fractures. In a study by Abe et al. 
[11], the radial head was dislocated in various directions. 
However, it was dislocated anteriorly in all patients in 
the present study. The problem was identified as pseudo-
reduction in 10 patients in the study by Abe et al. and 
only one patient in the present study. In both studies, an-
nular ligament interposition was the most common cause 
of radial head irreducibility.

PIN is regarded as the less frequent cause of radial head 
irreducibility in pediatric patients with Monteggia frac-
tures because it was observed in only one of 17 patients 
in the study by Abe et al [11]. and two of nine patients in 
the present study. Aversano et al. reported irreducible ra-
dial head in pediatrics with Monteggia fracture, none of 
which were interposed by PIN [4]. Although PIN inter-
position is less common in pediatric patients with Mon-
teggia fractures, its management requires more aware-
ness because inappropriate management might result in 
severe nerve damage. In three patients studied by Abe et 
al., attempts at close reduction led to PIN interposition 
between the capitellum and the radial head, and explora-
tion of the radiocapitellar joint after five months showed 
serious nerve damage, requiring finger extension recon-
struction using tendon transfer [11]. Other authors re-
ported the same experience [12, 13]. Therefore, surgical 
exploration of the involved nerve is required in patients 
with symptoms of radial nerve injury. 

A study by Tan et al. revealed that even if the radio-
graphic evaluation shows a reduction in the radial head, 
the annular ligaments may be interposed in most pediat-
ric patients with Monteggia fractures. Accordingly, the 
authors emphasized that radiologic radial head reduction 
often does not represent anatomic radial head reduction 
and suggested annular ligament reduction in these pa-
tients [14]. They also suggested frequent radiographic 
examinations because hidden annular ligament interpo-

Table 1. Characteristics features of pediatric patients with monteggia fracture and irreducible radial head 

ID Age (y)/
Sex

Injury 
Side

Hand 
Domi-
nance

Associated Injury Follow-
up

Injury-to-
Surgery 

Time

Site/Type of Ulnar 
Fracture

Ulnar 
Procedure

Cause of 
Irreducibility

1 6/M Right Right Low radial nerve 
injury Same day Proximal/Oblique ORIF with pin PIN 

2 5/M Left Right Low radial nerve 
injury Same day

Proximal/
oblique+radius mid-

shaft oblique

Closed reduc-
tion PIN 

3 7/M Right Left Forearm pin hole Same day Mid-shaft/Oblique ORIF with IMN Annular ligament

4 5/M Left Right - Same day Mid-shaft/Plastic Close reduction Annular ligament

5 6/F Left Right - 7 days Mid-shaft/Oblique ORIF with IMN Annular ligament

6 12/M Right Right
Forearm lacera-
tion (5 cm volar 

side)
Same day Mid-shaft/Com-

minuted ORIF with plate Annular ligament

7 3/M Right Right - 10 days Proximal/Oblique ORIF with pin Annular ligament

8 5/M Left Right - 14 days Proximal/Oblique ORIF with IMN Annular ligament

9 4/F Left Right - Same day Proximal/Oblique

Closed 
reduction with 
percutaneous 

pinning

Annular ligament

Abbreviations: ORIF: Open reduction, and internal fixation; IMN: Intramedullary nail; M: Male; F: Female.
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sition can result in pseudo-reduction and re-dislocation 
of the radial head in forearm pronation [14], as observed 
in 10 of 17 patients of the study by Abe et al. [11] and 
one patient of the present study. 

Abdelgawad et al. suggested a new technique as an 
alternative to open reduction for indirect reduction of 
the radial head by manipulating the ulnar fracture in a 
subset of Monteggia patients. Their technique proposed 
that creating a flexion moment at the ulnar might re-
duce the anteriorly dislocated Bado type I Monteggia 
fracture-dislocation. They successfully treated two cases 
of pediatric Monteggia with this method [15]. Although 
this technique can avoid complications associated with 
open reduction, more extensive studies are required to 

better understand this method’s efficacy and long-term 
outcomes. 

Conclusion

Spontaneous reduction of the radial head in the context 
of Monteggia fractures may not occur in a subset of pedi-
atric patients, requiring an open reduction to adequately 
address the cause of irreducibility. The interposed annu-
lar ligament is this population’s most frequent cause of 
irreducibility. Although less frequent, PIN interposition 
requires more awareness because inappropriate manage-
ment can result in severe nerve damage.

Figure 1. Intraoperative photographs 
a) Annular ligament interposition (white arrow: Radial head; Yellow arrow: Annular ligament; Black arrow: Capitulum)
b) PIN interposition in pediatric monteggia fracture (white arrow: PIN; Yellow arrow: Superficial radial nerve; Gray arrow: 
Radial head)
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The present study had some limitations. The main limi-
tation was the small number of patients. Another limita-
tion was the retrospective design, which did not allow 
functional evaluation of outcomes.
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