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Abstract
Objective: To analyze initial treatment failure, functional and radiographic 
outcomes following non-operative management of Paediatric third proximal forearm 
fractures.
Methods: A search was performed on PUBMED/MEDLINE, Cochrane Database 
and Embase on 28 January 2024. Search keywords were “Paediatric, proximal, 
forearm and fracture”. Articles were reviewed for non-operative management of 
proximal forearm fractures. Articles were reviewed for acceptable angulation for 
successful treatment, rate of conversion to operative management or remanipulation, 
functional outcomes and final radiographic angulation.
Results: 181 articles were obtained from a literature search. 10 articles had 
incomplete data. 10 articles reported the rate for initial treatment failure. 4 articles 
reported individual patient functional outcomes. 3 articles reported individual 
residual angulation. 
There were 392 cases of proximal forearm fractures. The rate of initial treatment 
failure which required remanipulation or surgery ranged from 0-83.8%. Individual 
functional outcomes were reported for 22 patients. The average age was 10.9±3.9 
years old. 16/22 cases had full range of motion. The 6 cases with limited range of 
motion had residual angulation of 5-15° (11.5±4.2). 3/5 cases with ³15° of residual 
angulation had full range of motion.
Conclusion: The rate of initial non-operative treatment failure ranged from 0-83.8% 
for proximal forearm fractures. Families should be advised on the high rate of failure 
for initial non-operative management and the possible need for remanipulation or 
surgery. Patients that are 10 years and older are at an increased risk for loss of 
reduction and possible need for surgical treatment.
Keywords: Both bone, Proximal third forearm, Paediatric forearm fracture

Introduction: 
Forearm fractures are common injuries in children. Distal forearm fractures 
accounted for 26% of fractures reported by Hedstrom et al. [1]. Proximal forearm 
fractures were significantly fewer and accounted for 3% of fractures. Closed reduction 
and immobilization is the initial treatment for these injuries. There are various 
recommendations on acceptable angulations for non-operative treatment. Noonan 
and Price recommended proximal third angulation <15° in children younger than 9 
years old and <10° in children greater than 9 years old [2]. Pace presented an 
acceptable angulation of <15° in girls ≤8 years old and boys ≤10 years old. Pace 
recommended <10° angulation in girls>8 years old and boys >10 years old [3]. The 
rate of initial treatment failure for non-operative management of proximal forearm 
fractures is unknown. The effect of residual angulation on patient outcomes for 
proximal forearm fractures is also unclear. The purpose of this systematic review was 
to analyze the rate of treatment failure following non-operative management of 
Paediatric third proximal forearm fractures.
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Me t h o d s :  A  l i t e r a t u r e  s e a r c h  w a s  p e r f o r m e d  o n 
PUBMED/MEDLINE, Cochrane Database and Embase on 
28 January 2024. Search keywords were “Paediatric, proximal, 
forearm and fracture”. Articles were reviewed for non-operative 
management of proximal third forearm fractures. Articles that 
reported Monteggia fractures were excluded. Case reports, 
articles not written in English, technique guides and articles 
with initial surgical management were excluded. Articles were 
reviewed for acceptable angulation for successful treatment, 
rate of conversion to operative management or remanipulation, 
functional outcomes and final radiographic angulation.
Results: A literature search was conducted and a total 181 
articles underwent initial screening. 20 articles met inclusion 
criteria. 10 articles had incomplete data. 10 articles reported 
the rate for initial treatment failure [4–13] (Fig. 1). 
There was a total of 392 cases of proximal forearm fractures 
reported in the included studies. 4 of these articles reported the 
functional outcomes for individual patients in the study (Carey, 
Creasman, Price, Zionts), and 3 reported patients’ residual 
angulation after completion of conservative management of 
their fracture (Carey, Price, and Zionts) [5, 6, 10, 11].
The rate of initial treatment failure which required 
remanipulation or surgery ranged from 0-83.8% (Table 1). 
Individual functional outcomes were reported for 22 patients. 
The average age was 10.9±3.9 years old.  There were 5 female 
patients and 11 male patients. 6 cases did not have their gender 
reported. 16/22 cases had full range of motion. The 6 cases 
with limited range of motion had residual angulation of 5-17� 
(11.5±4.2) (Table 2). One patient with limited range of motion 
reported difficulty with bowling and typing. There were 5 cases 
with ³15° or residual angulation. 3/5 cases with ³15° of 
residual angulation had full range of motion.

Discussion: 
Both bone forearm fractures are a common orthopaedic injury 
among Paediatric patients. However, there is limited 
information on patient outcomes and range of motion 
following non-surgical treatment of these fractures. There are 
even fewer studies that report patient outcomes following 
proximal one-third forearm fractures. The goal of this literature 
review was to summarize the results of proximal forearm 
fractures treated non-operatively and report the rate of failure 
requiring remanipulation or surgery. Among the 10 studies that 
were included, there was a failure rate of 0-83.8% in the non-
surgical treatment of Paediatric both bone forearm fractures.
The studies by Carey et al, Price et al, and Zionts et al reported 
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Figure 1: PRISMA Results Breakdown

Article

Non-operative 

Treatment 

Failure

Failure 

Rate (%)

Bowman 57/68 83.8

Carey 0/5 0

Creasman 3/6. 50

Dittmer 2/14. 14.3

Lyman 2/8. 25

Neal 1/14. 7.1

Price 0/5 0

Seefried 3/12. 25

Williams 66/276 23.9

Zionts 2/6. 33.3

Table 1: The number of cases that failed treatment and overall 
failure rate is displayed above for the included studies.
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patient outcomes. None of the patients in the studies by Carey 
et al and Price et al underwent remanipulation despite having a 
large residual angulation of up to 20°. 6 of these 16 patients were 
found to have a loss in their range of motion. One patient 
reported having difficulty performing certain tasks that require 
ample pronation and/or supination of the forearm. This 
patient had a residual angle of 10°. The residual angulation that 
results in functional limitations is unclear in proximal forearm 
fractures.
Three of the studies determined a correlation between patient 
age and treatment outcome [4, 10, 12]. Bowman et al and 
Williams et al reported patients over the age of 10 were more 
likely to fail conservative treatment and require surgery. 
Bowman also specified that this was true for both male and 
female patients. In the study by Price et al, none of the patients 
were identified as failing conservative treatment. Price 
reported that patients less than 10 years old had a higher 
likelihood of remodeling their residual deformities. 
Limitations of this study include the small number of patients 
with reported outcomes and the variability for acceptable 
angulation of proximal fractures between studies. The 
Bowman study had the highest treatment failure rate, with 57 of 
the 68 patients not meeting acceptable angulation criteria. The 
criteria for acceptable angulation were smaller than other 

studies with ≤10° for females ≤8 years old and males ≤10 years 
old, and ≤10° for females >8 years old and males >10 years old. 
The Neal et al study had criteria for acceptable angulation of 
≤15° for proximal forearm fractures. Only 1 of the 14 patients 
with a proximal both bone fracture was determined to have 
failed conservative treatment with an extended arm cast in the 
study by Neal et al. 
Given the wide range of reported failure following non-surgical 
management, families of patients with proximal forearm 
fractures should be advised about the possibility for 
remanipulation or surgery. Older patients have a higher 
probability requiring further procedures due to their decreased 
remodeling potential. 

Conclusion: 
The rate of initial non-operative treatment failure ranged from 
0-83.8% for proximal forearm fractures. Families should be 
advised on the high rate of failure for initial non-operative 
management and the possible need for remanipulation or 
surgery. Patients that are 10 years and older are at an increased 
risk for loss of reduction and possible need for surgical 
treatment.
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Article Patient Age Gender

Pre-

reduction 

Angulation

Post-

reduction 

Angulation

Range 

of 

Motion

Outcome
Residual 

Angulation

Carey 1 9 F N/A 20 0 No deficits 10
Carey 2 9 M N/A 20 0 No deficits 10
Carey 3 8 M N/A 20 0 No deficits 5
Carey 4 6 F N/A 20 0 No deficits 10
Carey 5 6 M N/A 15 0 No deficits 20

Creasman 1 10 N/A 10 to 30 10 to 30 Full N/A N/A
Creasman 2 17 N/A 10 to 30 >10 Full N/A N/A
Creasman 3 6 N/A >10 >10 Full N/A N/A
Creasman 4 10 N/A 10 to 30 10 to 30 Full N/A N/A
Creasman 5 13 N/A 10 to 30 >10 Full N/A N/A
Creasman 6 17 N/A 10 to 30 >10 Full N/A N/A

Price 1 5 F N/A N/A 30 N/A 10
Price 2 7 F N/A N/A Full N/A 15
Price 3 7 F N/A N/A 90 N/A 10
Price 4 9 M N/A N/A Full N/A 8
Price 5 16 M N/A N/A Full N/A 17
Zionts 1 14 M N/A N/A 40 Fair 17
Zionts 2 14 M N/A N/A Full Excellent 7
Zionts 3 14 M N/A N/A 20 Good 5
Zionts 4 14 M N/A N/A 35 Fair 12
Zionts 5 15 M N/A N/A 5 Excellent 15
Zionts 6 15 M N/A N/A Full Good 5

Table 2: Patient demographics, initial angulation, range of motion, outcome and residual angulation are displayed above for the included 
studies.
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