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INTRODUCTION:

Distal radius fractures account for up to 30% of all fractures in the pediatric population. Previous epidemiological studies
have shown about one third of pediatric distal radius fractures undergo closed reduction. Rates of loss of reduction, or
redisplacement following closed reduction, are variably reported, with the current literature predominated by retrospective
and single-center investigations. The purpose of this study was to report the rate and risk factors for loss of reduction of
pediatric distal radius fractures from a large prospective multicenter cohort. We hypothesized that fractures with increased
translation and angulation at the time of injury would be more likely to lose reduction and that older children would more
frequently undergo secondary procedures including surgery.

METHODS:

This work derives from the Pediatric Distal Radius Fracture (PDRF) Registry, a longitudinal database formed by 4 tertiary
referral children’s hospitals with the mission of improving value-based care for distal radius fractures in children. The
PDRF Registry was queried for children aged 4-18 years old undergoing closed reduction for a displaced distal radius
fracture. Children with open fractures or torus fractures were excluded.

The primary outcome of interest was radiographic loss of reduction (LOR). LOR was defined as any change in angulation
>10 degrees or an increase in translation greater than 50% of the radial width in any plane. Children were only considered
eligible for radiographic analysis if they had coronal and sagittal plane radiographs collected pre-reduction, immediately
post-reduction, and out to 4 weeks post-reduction. The secondary outcome of interest was need for a secondary
procedure, including repeat closed reduction or surgical treatment. Demographic, clinical, and radiographic variables were
analyzed; bivariate analysis and multivariate logistic regressions were performed.

RESULTS:

In total, 655 children (69% male) were eligible with a mean age of 10.4+3.4 years. The majority of subjects sustained
bicortical distal radius fractures (68%), followed by Salter-Harris Il physeal fractures (27%). Overall 616/655 children
(94%) were eligible for radiographic analysis, and the rate of radiographic LOR was 43% (262/616). LOR was more likely
in patients <11 years old (53% vs. 33%) and in metaphyseal fractures compared to physeal fractures (51% vs. 24%).
Patient body mass index (BMI) did not influence rate of LOR. Increased fracture translation at the time of injury had a
higher rate of LOR; 64% of fractures with >100% translation had LOR compared to only 25% of non-translated fractures
(p<0.001, Table 1). Similarly, radial fractures with a concomitant ulnar fracture had a significantly higher rate of LOR (47%
vs. 27%, p<0.001; Table 1). On multivariate analysis, bicortical radial fracture type, >50% radial translation on pre-
reduction films, and presence of a metaphyseal or diaphyseal ulnar fracture each independently and significantly
increased the odds of LOR (Table 2).

Ultimately, 47/655 children (7%) were indicated for secondary procedures, including repeat closed reduction or surgical
treatment. Children with self-identified white race (p<0.001), increased pre-reduction translation (p=0.002), and pre-
reduction angulation (p=0.013) were more likely to undergo a secondary procedure (Table 1). On multivariate analysis,
only patient race was a significant predictor for a secondary procedure (Table 2).

DISCUSSION AND CONCLUSION:

This investigation reports radiographic loss of reduction from a large, prospective multicenter cohort of pediatric distal
radius fractures. Overall 44% of pediatric distal radius fractures had radiographic LOR and 7% underwent repeat
reduction or secondary surgical treatment. Bicortical fracture type, >50% translation on pre-reduction films, and
concomitant metaphyseal or diaphyseal ulna fracture independently increase the odds of LOR for pediatric distal radius
fractures. Patient body mass index does not appear to influence LOR. Future investigations will clarify the relationships
between LOR and immobilization characteristics, as well as the relationships between patient race, socioeconomic status,
and secondary procedures.
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TABLE 2: Results of Multivariate Logistic Regression for () Radi
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LOR and (B)
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A. Significant Predictors for LOR

Distal Radius Fracture Type — Bicortical T
Pre-Reduction Translation =51% T*

Concomitant Ulna Fracture — MetaphysisT
Concomitant Ulna Fracture — Diaphysis'™

B. Significant Predictors for Secondary Procedure
Race — Black/African American®

0dds Ratio
(OR)

2.06
311
241
221

0.09

95% Confidence
Interval

[1.28,333]
[1.72, 561]
[1.28.455)
[1.04.4.70)

[0.01, 0.63]

0.003
<0.001
0.007
0.040

0.017

 Compared to physeal fractures

7 Compared to non-translated fractures

77 Compared to no metaphyseal/diaphyseal ulna fracture
* Compared to white race




