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Factors Associated with Radiologic Tests in
Patients with Radial Head Subluxation

Ikwan Chang, M.D., Do Kyun Kim, M.D., Ph.D., So Young Park, M.D.,
Dongbum Suh, M.D., Jae Yun Jung, M.D., Young Ho Kwak, M.D., Ph.D.

Department of Emergency Medicine, Seoul National University College of Medicine

Purpose: In general, X-ray examinations are not recommended for radial head subluxation (pulled elbow)
patients. The purpose of this study was to determine the frequency of X-ray examinations and to investigate the fac-
tors associated with the decision to perform an X-ray examination on a patient with a pulled elbow.

Methods: Patients who visited the pediatric emergency department (ED) of one tertiary hospital from January
1, 2011, to December 31, 2012, with a diagnosis of radial head subluxation at discharge were enrolled in this
study. Through retrospective chart reviews, factors that could have influenced the decision to perform an X-ray
examination and their statistical relevance were analyzed.

Results: A total 308 patients were enrolled, and 101 patients (32.8%) underwent X-ray examinations. Among
the 252 patients with a typical pulled elbow, 65 underwent X-ray examination. This result showed statistical sig-
nificance compared to atypical pull-elbow group (25.8% vs. 64.3%, p<0.001). Factors associated with the deci-
sion to perform an X-ray examination were analyzed using the Chi-square test and the Fisher’s exact test. The
mechanism of injury and consultation with an orthopedic surgeon (p=0.001) showed statistical significance. In
the multivariable logistic regression, the odds ratio (OR) for the injury mechanism was 4.7 (95% CI: 1.8 ~ 8.8,
/<0.001) and that for consultation with an orthopedic surgeon was 8.0 (95% CI: 1.6 ~40.7, p=0.004).

Conclusion: One third of patients with a pulled elbow underwent X-ray examination, and patients with an
atypical mechanism of injury underwent more frequent X-ray examinations than did patients with a typical
mechanism of injury. The factors that could have influenced the decision to perform an X-ray examination were
mechanism of injury and consultation with an orthopedic surgeon.
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Radial head subluxation (Pulled elbow)
N=318

Exclusion patient (N):
Williams syndrome: 2
Chromosome abnormality: 1
Prader Willi syndrome: 1
Congenital myopathy: 1
Neonatal stroke: 1
Revisit: 4

X-ray was performed X-ray wasn't performed
N=101 (32.8%) N=207 (67.2%)

Fig. 1. Study flow diagram.
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Fig. 3. X-ray examination according to the mechanism of radial head subluxation.
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Table 1. Demographic and clinical data of study subjects
Overdl No X-ray X-ray
Variables Patients Patients Patients p-value
Number (%) Number (%) Number (%)

Sex p=0.245
Male 144 (46.7) 92 (44.4) 52 (51.5)
Female 164 (53.3) 115 (55.6) 49 (48.5)
Total 308 (100) 207 (100) 101 (100)

Age p=0.935
< lyearold 71(23.1) 48 (23.2) 23(22.8)
> 1 year old 237 (76.9) 159 (76.8) 78(77.2)
Total 308 (100) 207 (100) 101 (100)

Mechanism p<0.001
Typical 252 (81.8) 187 (90.3) 65 (64.4)
Atypica 56 (18.2) 20(9.7) 36 (35.6)
Total 308 (100) 207 (100) 101 (100)

Attending physician p=0.228
Intern 45 (14.6) 34 (16.4) 11 (10.9)
1st year resident 86 (27.9) 54 (26.1) 32(31.7)
2nd year resident 60 (19.5) 40 (19.3) 20(19.8)
3rd year resident 59 (19.2) 36 (17.4) 23(22.8)
4th year resident 51 (16.6) 36 (17.4) 15 (14.8)
Fellow 7(22) 7( 34) 0( 0.0)
Total 308 (100) 207 (100) 100 (100)

Holiday p=0.113
Woeekend/Holiday 148 (48.1) 106 (51.2) 42 (41.6)
Weekdays 160 (51.9) 101 (48.8) 59 (58.4)
Total 308 (100) 207 (100) 101 (100)

Day/Night p=0.496
Day 115 (37.3) 80 (38.7) 35(34.7)
Night 193 (62.7) 127 (61.3) 66 (65.3)
Total 308 (100) 207 (100) 101 (100)

Transferred p=0.197
Direct visit 291 (94.5) 198 (95.7) 93(92.1)
Transferred 17 ( 5.5) 9( 4.3) 8(7.9)
Total 308 (100) 207 (100) 101( 7.9

OS* contact p=0.001
None 297 (96.4) 205 (99.0) 92 (91.1)
OS* contact 11( 3.6) 2( 1.0 9( 8.9)
Total 308 (100) 207 (100) 101 (100)

* OS: orthopedic surgery
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Table 2. Regression analysis about factor association with X-ray
Total Multivariate odd ratio
Variables ) p-value
N (%) OR* 95% CI*
Sex p=0.618
Male 144 (46.7) 1 Reference
Femae 164 (53.3) 0.9 05 15
Age p=0.587
> 1year old 237 (76.9) 1 Reference
=< lyearold 71(23.1) 0.8 05 16
Level of attending physician p=0.956
Senior level 177 (57.5) 1 Reference
Junior level 131 (42.5) 10 0.6 17
Mechanism p<0.001
Typica 252 (81.8) 1 Reference
Atypical 56 (18.2) 47 25 8.8
Weekend/Holiday p=0.326
Weekdays 160 (51.9) 1 Reference
Weekend/Holiday 148 (48.1) 0.8 04 13
Day/Night p=0.901
Day 115 (37.3) 1 Reference
Night 193 (62.7) 10 0.56 17
Transferred p=0.684
Direct visit 291 (94.5) 1 Reference
Transferred 17( 5.5) 13 04 3.8
OS' contact p=0.013
None 297 (96.4) 1 Reference
OS' contact 11( 3.6) 8.0 17 40.7

* OR: Odds Ratio
" Cl: Confidence Interval
* OS: Orthopedic Surgery
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