
Learning Point of the Article:
Monteggia fractures in children should be managed in a timley fashion as missing them can lead to dreadful complications, time till 
management and age directly correlate with the outcomes of these fractures.
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Introduction: Monteggia fracture dislocations are a relatively rare entity and they represent less than 2% of forearm fractures, the diagnosis can 
be missed in up to 50% of the time. The gold standard of treatment in adults has been open reduction and internal fixation, and closed reduction 
and cast immobilization in pediatrics.
Case Report: We present three cases series of neglected Monteggia fractures in a 5-, 4-, and 9-year-old patients. The patients presented 10, 20, 
and 25 days post-injury, respectively. Each case was treated differently with the last case requiring open reduction and annular ligament 
reconstruction. All the three cases showed excellent results on follow-up. 
Conclusion: To avoid missing these injuries, each patient should undergo a comprehensive clinical approach and adequate radiological imaging. 
Various treatment methods exist for neglected Monteggia fracture and each option should be exhausted to salvage the radial head starting with 
the less invasive approaches. 

Abstract

Case Series

Monteggia fractures represent a unique entity of forearm 
fractures, they were first described by Rang Monteggia [1], and 
they represent a proximal ulna shaft fracture with associated 
proximal radial head dislocation. However, some authors 
subsequently described Monteggia fractures as any ulna shaft 
fracture – not only proximal – with associated radioulnar 
dislocation [2]. Bado has classified Monteggia fractures into 
four types, type 1 is an ulna shaft fracture with anterior radial 
head dislocation, type 2 is an ulna shaft fracture with posterior 
radial head dislocation, type 3 is an ulna shaft fracture with 
anterior lateral head dislocation, and type 4 is an ulna shaft 
fracture with fracture of the radius and a dislocation in any 
direction [3]. A variant of this fracture in pediatrics is plastic 
deformation of the ulna without a fracture and radial head 
dislocation [4]. Monteggia fractures represent approximately 
1.7 of all forearm fractures [3] and are considered relatively rare 

injury with a high likelihood of the injury being missed 
especially if it’s a pediatric Monteggia variant [4]. Classically, 
the treatment of Monteggia fractures in adults is open reduction 
of the ulna and internal fixation with the radial head 
spontaneously reducing [5]. In pediatrics, on the other hand, it 
has been closed reduction and splinting with some author’s 
recommending internal fixation regardless of the age depending 
on the fracture pattern of the ulna [6, 7]. There have been few 
reports of neglected Monteggia fractures in pediatrics, 
therefore, we present a case series of three neglected cases who 
have been treated differently. 

History

Case 1

A 5-year-old medically free female presented to us after falling 
down 10 days ago. She went to the Emergency Room 
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On reviewing her X-rays at the time of diagnosis, the lateral 
e l
b o

w X-ray has clearly shown a 
radial head dislocation 
w i t h  a  p ro x i m a l  u l n a 
f r a c t u r e ,  t h e 
anteroposterior (AP) X-
ray was poor quality and 
did not show any fracture 
(Fig. 2), on repeating the 
forearm X-ray, a complete 
fracture of the ulna shaft was noted (Fig. 3). 

Diagnosis

i m m e d i a t e l y  f o l l o w i n g  h e r  f a l l 
complaining of the left arm pain, she was 
discharged on a splint and paracetamol 
with the diagnosis of a greenstick fracture 
of her left ulna by the ER physician (Fig. 1, 
2). The pain has shown little improvement 
and she  ref used to  move her  ar m 
completely. She had no other complaints 
on systemic review.

Follow-up

The child was generally well and she was holding her left elbow 
in a flexed position, the left forearm and elbow showed mild 
swelling, she was uncooperative with the range of motion 
examination, and she was guarding her left arm. Distal 
neurovascular examination was intact.

Physical examination
Treatment

The patient was admitted for further treatment and consented 
for closed reduction under general anesthesia with the 
possibility of internal fixation versus open reduction and 
internal fixation. Intraoperatively, the patient was placed supine 
with the left arm on the arm board and was draped with strict 
aseptic technique due to the possibility of converting to open 
reduction. The traction-countertraction method was used to 
obtain reduction and slight pressure on the radial head to reduce 
it in place. The radial head was reduced and after a trial of range 
of motion and intraoperative fluoroscopy it was found to be 
stable, the patient was placed in an above elbow cast in slight 
hyperflexion to maintain reduction (Fig. 4, 5). 

The patient was kept for 24 h postoperatively to monitor the 
neurovascular status, she was discharged and given follow-ups 
at 2, 4, and 6 weeks. The cast was removed 6 weeks post-
operative (Fig. 6, 7) and the patient experienced slight elbow 
stiffness as expected. The patient was not given a formal 
physical therapy referral and the family was instructed with 
home exercises and where educated to advocate the patient to 
use his injured limb, at 12 weeks, the patient had full range of 
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Figure 1: XR of Case 1 on 
initial visit to ER.

Figure 2: XR of Case 1 on initial visit to ER 
clearly showing a Monteggia fracture.

Figure 3: XR showing complete fracture of the ulna shaft.

Figure 4: XR of Case 1 following closed reduction 
and cast application.

Figure 5: XR of Case 1 following closed 
reduction and cast application. Figure 6: Case 1 XR after cast removal. Figure 7: Case 1 XR after cast removal.

Figure 8: Case 8 XR showing a 
Monteggia fracture.



A 4-year-old medically free girl came to our 
clinic for routine follow-up 3 weeks after 
falling on her right elbow. She came to the 
Emergency Room complaining of elbow 
pain and swelling after falling from the 

couch, she was seen by the oncall junior orthopedic resident 
and discharged on above elbow splint with the diagnosis of 
proximal ulna fracture, (Fig. 8, 9) show her X-rays on 
presentation.

History

Case 2 

Physical examination
The splint was removed and the patient looked generally well on 
examination, she was guarding her right limb making the 
examination difficult, but she showed no obvious swelling or 
deformity. Distal neurovascular examination was intact.

Diagnosis
On reviewing the X-rays at her initial visit to the Emergency 
Room, it was clear that the patient sustained a Monteggia 
fracture dislocation (Fig. 8). The AP X-ray was also of poor 
quality and they also did not remove her bracelet (Fig. 9). 
Repeat X-rays have shown the same diagnosis with the radial 
head dislocated.

motion of the left arm and elbow and was 
discharged. 

Case 3

Treatment
The patient was admitted for further treatment and consented 
for closed reduction under general anesthesia with the 
possibility of internal fixation versus open reduction and 
internal fixation. Intraoperatively, closed reduction was 
unsuccessful although various methods have been used, 
subsequently, a trial of antegrade percutaneous pinning of the 
ulna was attempted and closed reduction was achieved with the 
radial head reduced and stable (Fig. 10, 11). However, range of 
motion was limited, particularly extension which was attributed 
to the time the radial head remained dislocated and splinted. 
Finally, the patient was placed in an above elbow splint in slight 
hyperflexion. 

Follow-up
The patient was kept for 24 h postoperatively to monitor the 
neurovascular status, she was discharged and given follow-ups 
at 3, 6, and 12 weeks. At the 3 weeks follow-up, the K-wires were 
removed and the fracture showed radiographic union (Fig. 12,  
13). A formal supervised physical therapy protocol was initiated 
to overcome the patient’s elbow stiffness which consisted of 
flexion and extension exercises with the proper motivation for 
her age which included reaching for toys to play with them while 
being advocated by the parents not to use the uninjured limb, 
and at the 6-month follow-up, the patient showed near full range 
of motion and was discharged from our service. 

History
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Figure 9: Case 2 XR showing 
inadequate imaging.

Figure 10: Case 2 intraoperative 
XR.

Figure 11: Case 2 intraoperative 
XR after splint application. Figure 12: Case 2 after K-wire removal.

Figure 13: Case 2 after K-wire 
removal.

Figure 14: Case 3 XR on initial 
presentation.

Figure 15: Case 3 XR on initial 
presentation.

Fi g u r e  1 6 :  Ca s e  3  p o s t -
operative XR.

Fi g u r e  1 7 :  Ca s e  3  p o s t -
operative XR.

Figure 18:  Case 3  X R at 
radiographic union.
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Discussion

Physical examination

The patient was admitted and the social services were informed 
to rule out non-accidental injury or neglect and they concluded 
that there was no concern or suspicion and the family was 
undereducated w ith 14 k id s  and came f rom a low 
socioeconomic status. The patient was consented for closed 
reduction under general anesthesia with the possibility of 
internal fixation versus open reduction and internal fixation. 
Although closed reduction would be likely unsuccessful, it was 
attempted regardless to ovoid open reduction. After failure of 
closed reduction, an antegrade flexible nail was inserted, and the 
proximal and distal segment were manipulated and the radial 
head was still irreducible, open reduction was performed using 
the Kocher interval and removal of the interposed soft tissue 
was performed along with annular ligament repair. Two 
antegrade flexible nails were inserted to optimize the stability 
and provide more rigid fixation. Although the reduction was 
found to be stable, intraoperative range of motion was found to 
be significantly limited, especially extension. The patient was 
placed then in an above elbow splint in slight hyperflexion to 
maintain the reduction (Fig. 16, 17). 

A 9-year-old medically free boy presented to our emergency 25 
days after sustaining an open 
u l na  f rac t u re  f o l l ow i ng  a 
m o to r b i ke  ac c i d e n t .  T h e 
patient was seen at a peripheral 
primary healthcare center, the 
wound was small as per the 
fami ly descr iption,  i t  was 
cleaned and covered and his X-
ray showed and ulna fracture 

which his was given an above elbow splint and due to the 
unavailability of an orthopedic surgeon, he was asked to visit a 
higher center.

The patient was thin and below the 50th percentile for his 
weight, he was uncomfortable and the local examination 
showed a small 1 cm healed scar on the surface of the ulna with a 
mild deformity. Wrist and shoulder examination were intact but 
his elbow range of motion was limited to 70–110° of flexion. His 
distal neurovascular examination was intact. 

Treatment

The patient was kept for 48 h postoperatively to monitor the 
neurovascular status and to discuss with the family the 
intraoperative findings, he was discharged and given follow-ups 
at 2, 6, and 8 weeks. At the 8 weeks follow-up, the patient was 
readmitted as a day surgery case and the flexible nails were 
removed and the fracture showed radiographic union (Fig. 18, 
19). A formal supervised physical therapy protocol was initiated 
to overcome the patient’s elbow stiffness which included flexion 
and extension exercises, and at the 6-month follow-up, the 
patient showed drastic improvement in range of motion but still 
not acceptable for his age, the patient continued formal physical 
therapy for 6 months in the form of weight-assisted exercises 
and at 1 year, he showed a 30–120 flexion and extension arc and 
near full pronosupination. 

Monteggia first named this fracture after he himself had missed 
the injury in 1814 [1], and although rare, these fractures are 
missed at up to 50% of the time [8]. To avoid missing these 
injuries, a thorough comprehensive assessment should be 
initiated starting with the emergency physician assessment 
followed by an orthopedic assessment and in our experience, 
pediatric injuries are the most common missed injuries, 
especially elbow fractures and dislocations. Therefore, when it 
comes to pediatric injuries a senior or attending orthopedic 
should be involved in the clinical assessment and the radiologic 
evaluations, if not achievable, a close follow-up no longer than 1 
week should be provided with all precautions being taken just in 
case an injury is present. As seen in Case 3, there was a 25-day 
delay to final diagnosis and treatment which may have played a 
role in increasing the difficulty of intraoperative reduction, 
necessity of annular ligament reconstruction, and prolonged 
post-operative rehabilitation to achieve acceptable range of 
motion. In one case series, it has been shown that ages above 10 
years old and intervals more than 12 months were associated 
with worse outcomes and increased complications [9].

Diagnosis

All the cases in this series had one thing in common which is 
inadequate radiological imaging which has aided in neglecting 
these injuries. Advanced imaging is not routinely indicated for 
acute management, the gold standard for diagnosis is plain X-
rays provided that the imaging is adequate the fracture and 
dislocation will be evident, computed tomography and 
magnetic resonance imaging may be used to assess non-union 
or triangular fibrocartilage complex tears and interosseous 
membrane disruptions, respectively [10]. Inadequate 
radiographic imaging is an extremely common problem in the 
orthopedic practice, but only a few data has been reported 

On reviewing his X-ray at presentation, it showed a proximal 
ulna fracture with associated radial head dislocation (Fig. 14, 
15). 

Follow-up

Figure 19: Case 3 XR at radiographic union.



Various treatment methods have been proposed for acute 
Monteggia fractures in the pediatric population, with closed 
reduction and cast immobilization in incomplete fractures and 
plastic deformation being the gold standard, however, there is 
some controversy regarding the management of complete 
fractures as some authors propose internal fixation of the ulnar 
fracture [14].

Conclusion

In the case that the fracture has been neglected for a period of 
time, the radial head will undergo dysplastic changes that will 
alter the treatment regimen and possibly affect the outcome 
[15, 16]. With that being said, chronic or neglected Monteggia 
fractures have a wider spectrum of management depending on 
the reducibility and whether the radial head has undergone 
dysplastic changes. If the radial head is irreducible by close 
methods of after fixation of the ulna open reduction using the 
Boyd or the Kocher approach remains the gold standard [17]. 
Ulnar osteotomy has also been key procedure in restoring the 
anatomical relationship of the radius relative to the ulna as the 
main deformity is angulation of the ulna which is opposite to the 
dislocation and ulnar shortening [18]. Reconstruction of the 
annular ligament remains an area of controversy as some 

authors believe that it is no longer necessary after the ulnar 
osteotomy [19]. One study showed that there was no difference 
in outcomes between patients that underwent ulnar osteotomy 
with or without annular ligament reconstruction [20]. After 
undergoing ulnar osteotomy, the radial head should be tested 
for stability, if it remains unstable then reconstruction or repair 
if the annular ligament is recommended [21]. If the radial head 
remains unstable following ulnar osteotomy and annular 
ligament reconstruction, the a transcapitellar K-wire may be 
used [4], but if no instability exists, then studies have not shown 
any difference in outcomes with our without K-wires [22]. 
Finally, radial head excision has been previously used, and 
although it can improve the rotation, it has been showed to lead 
to valgus instability, proximal migration of the radius, elbow 
pain, and poor patient satisfaction and outcomes and should be 
avoided [22, 23].

Although Monteggia fractures are a relatively rare entity, each 
patient should undergo a comprehensive evaluation and proper 
and adequate radiographic views should be obtained especially 
in pediatric patients as suboptimal imaging can lead to dreadful 
results. In case that no injury is found, it is recommended that a 
close follow-up should be given for further evaluation possibly 
by a more experienced surgeon. In the case that a neglected 
Monteggia fracture is encountered, a wide array of surgical 
treatment exists including closed reduction, open reduction, 
internal fixation, ulnar osteotomy, and annular ligament 
reconstruction. Each treatment method should be used 
cautiously along with its specific indications.

regarding this issue. Parker in 2017 has reviewed 1531 pelvic 
radiographs from three different institutions and has found that 
51.9% of these images were suboptimal and up to 19% 
necessitated repeat imaging [11]. Another report published by 
the British Medical Journal Quality Improvement Program to 
assess the adequacy of shoulder X-ray series showed that only 
19.4% of anteroposterior and 57% of axillary views were 
adequate, therefore, a multimodality comprehensive 
educational package was delivered to radiographers and they 
found a significant reduction in the rate of inadequate and 
repeat imaging [12]. Thukral has given the following 
recommendations to optimize pediatric skeletal radiography: 
Optimizing the environment to be more pediatric friendly 
(painting walls), gaining the patient’s trust, sedatives in long or 
extensive studies, minimizing radiation, and proper training to 
deal with pediatric patients [13]. We suggest simple proper 
anteroposterior and lateral radiography for diagnosis, oblique 
v iews can be obtained to further asses the fracture 
characteristics and rotation, we do not recommend advanced 
imaging unless the injury is neglected and complications are 
suspected. 
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Clinical Message

Monteggia fractures represent a unique entity of forearm 
injuries, especially in children, a thorough evaluation should 
be done in order not to miss these injuries, in the case that they 
are missed or neglected, every treatment method should be 
exhausted to salvage the radial head starting with the less 
invasive options. 
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