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Reliability of the Radiographic Parameters in Pediatric Supracondylar Fracture

Yoon Hae Kwak, M.D., Dong Jou Shin, M.D., Kun Bo Park, M.D.*

Department of Orthopaedic Surgery, Hallym University College of Medicine, Hallym University Sacred Heart Hospital, Anyang,
Yonsei University College of Medicine*, Seoul, Korea

Purpose: To suggest the most reliable guideline of the treatement for the supracondylar fracture in children by the comparison
of the radiographic parameters between forearm supination-elbow extension and forearm pronation-elbow flexion view.
Materials and Methods: A total of seventy-one patients were included in the study. Baumann, metaphyseal diaphyseal and
medial epicondylar epiphyseal angle of normal elbow in extension and flexion view were compared. Finally, the results of Group
| (operation with elbow extension view) and Group Il (operation with elbow flexion view) were compared.

Results: Intraobserver reproducibility and interobserver reliability were better in the Baumann angle with extension view and
metaphyseal diaphyseal angle with flexion view. In extension view, Baumann and metaphyseal diaphyseal angle show negative
correlation with carrying angle but in flexion view, only metaphyseal diaphyseal angle shows negative correlation. Baumann angle
were greater in flexion view and medial epicondylar epiphyseal angle were greater in extension view. There was no statistical
difference in the final results of Group | and II.

Conclusion: Baumann angle was more effective in forearm supination-elbow extension view and metaphyseal diaphyseal angle
was more effective in forearm pronation-elbow flexion view. The difference between elbow extension and flexion view should
be considered during operation.

Key Words: Humerus, Supracondylar fracture, Baumann angle, Metaphyseal diaphyseal angle, Medial epicondylar epiphyseal
angle, Carrying angle
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Fig. 1. (A) Forearm supination-elbow extension view.
(B) Forearm pronation-elbow flexion view.
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Fig. 2. Measurement in for-
earm supination-elbow exten-
sion view.

(A) Baumann angle.

(B) Metaphyseal diaphyseal an-
gle.

(O Medial epicondylar epiphy-
seal angle.

Fig. 3. Measurement in for-
earm pronation-elbow flexion
view.

(A) Baumann angle.

(B) Metaphyseal diaphyseal an-
gle.

(O Medial epicondylar epiphy-
seal angle.
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Table 1. Intraobserver reproducibility of each radiographic parameters

Extension view

Flexion view

Carrying angle
Baumann* MDA MEEAT Baumann MDA MEEA
Observer 1 0.7994 0.9471 0.5455 0.4604 0.9040 0.7233 0.9212
Observer 2 0.9139 0.8352 0.9141 0.7027 0.9165 0.8470 0.9643
Observer 3 0.9669 0.8701 0.9578 0.9075 0.8342 0.9442 0.9897
Mean 0.8934 0.8841 0.8058 0.6902 0.8849 0.8382 0.9584

*Baumann: Baumann angle,

TMDA: Metaphyseal diaphyseal angle,

TMEEA: Medial epicondylar epiphyseal angle.
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Table 2. Interobserver reliability of each radiographic parameters

Extension view

Flexion view

Carrying angle

Baumann* 1\/[DAT MEEAT Baumann MDA MEEA
Ist reading 0.9610 0.7540 0.3810 0.6700 0.9680 0.3091 0.7692
2nd reading 0.6692 0.8450 0.3014 0.6300 0.9601 0.3854 0.8450
Mean 0.8151 0.7995 0.3412 0.6500 0.9641 0.3473 0.8071

*Baumann: Baumann angle, "MDA: Metaphyseal diaphyseal angle, TMEEA: Medial epicondylar epiphyseal angle.

Table 3. Correlation between carrying angle and other
radiographic parameters

Table 4. Mean differences (extension view-flexion view)
between extension and flexion views (degrees)

r p-value Mean difference Standard error p-value
Extension view Baumann* —0.1554 0.0493 Baumann* —24 0.4 0.0222
MDA " —0.1290 0.0482 MDA " 0.7 0.4 0.4801
MEEA " 0.0173 0.8046 MEEA T 24 0.5 0.0210
Flexion view Baumann —0.1064 0.0643 B T .
MDA 01630 0.0260 Bauminn: Baumann angle, 'MDA: Metaphyseal diaphyseal
MEEA 0.0316 0.6587 angle, 'MEEA: Medial epicondylar epiphyseal angle.

*Baumann: Baumann angle, TMDA: Metaphyseal diaphyseal
angle, TMEEA: Medial epicondylar epiphyseal angle.
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Table 5. Comparison of the finalresults between groups
(degrees)

Operation Normal p-value
Group 1 (Extension view) 8.6+4.8 7.445.6 0.7382
Group 2 (Flexion view) 7.7+4.8 8.0£3.6 0.0642

Values are meantstandard deviation.
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