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Epiphyseal Fractures of the Distal Radius in the Children

Hui Taek Kim, M.D., Myung Soo Youn, M.D., Jong Seo Lee, M.D,,
Young Jun Choi, M.D., Yoon Jae Seong, M.D.

Department of Orthopaedic Surgery, College of Medicine, Pusan National University, Busan, Korea

Purpose: To evaluate the long-term results of treatment of epiphyseal fractures of the distal radius in children.

Materials and Methods: 23 cases of distal radial epiphyseal fracture, treated by two methods: group 1, closed reduction (CR)
plus cast (6 cases); group 2, CR and K-wire fixation (under anesthesia due to marked translation of the distal fragment and
swelling) plus cast (17 cases), were selected for this study. All patients were followed up for more than 1 year (average: 3.2
years). Postoperatively, epiphyseal displacement and epiphyseal angulation were measured on anteroposterior and lateral
radiographs. At follow-up, the affected and normal sides were compared. Final results were classified by radiologic (radial in-
clination, volar filting and radial shortening) and clinical (limitation of ROM, wrist pain, grip strength and wrist deformity) criteria.
Results: Group 1 had 5 good, 1 fair result; group 2 had 14 good, 2 fair and 1 poor - there was no statistically significant
difference between two groups. All cases where the epiphyseal displacement was less than 30% had good results. A poor
case showed a radial shortening, wrist deformity and pain due to premature epiphyseal closure. Premature epiphyseal closure
was treated by bar resection and free fat, along with corrective osteotomy when necessary and lengthening of radius with or
without epiphysiodesis of the ulna.

Conclusion: Remodeling can be expected in epiphyseal fractures of the distal radius. Repeated forceful attempts to achieve
accurate reduction should be avoided to prevent secondary physeal injury.
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Table 1. Summary of patients
Postoperative epiphyseal
Cases Age at op. Sex S-H type angulation/displacement RS at last F/U Results Complications
(years) (mm)
AP Lateral
CR+cast group
1 8.8 M I 12°/30% 8°/14% 1 Good -
2 13.5 M I 7°1M1% 5°/9% 1 Fair 1*
3 10.2 M II 4°19% 4°710% 0 Good -
4 124 M I 5°/ 0% 4°/0% 1 Good -
5 10.8 M II 3°/8% 0°/3% 2 Good -
6 14.6 F I 5°/15% 3°/25% 0 Good -
CR+K-wire fixation+cast group
1 10.9 M I 0°/10% 5°/10% 5 Poor 1%, 2"
2 15.1 M 11 4°/5% 0°/5% 2 Good -
3 153 M I 9°/3% 5°12% 2 Good -
4 15.6 M II 0°/0% 0°/0% 2 Fair 3t
5 13.5 M I 0°/5% 0°/3% 1 Good -
6 10.3 M I 3°/18% 2°/6% 1 Good -
7 14.2 M I 0°/0% 0°/3% 0 Good -
8 133 M 111 12°/12% 10%/8% 0 Good -
9 15.6 M v 15°/9% 13°/3% 0 Good -
10 12.0 M II 5°/6% 4°/5% 2 Fair 4
11 13.2 F I 0°/8% 0°/10% 2 Good -
12 8.4 M I 13°17% 10°/8% 0 Good -
13 10.3 M I 8°/4% 5°/4% 0 Good -
14 10.3 M II 3°10% 5°10% 0 Good -
15 15.8 M II 0°/0% 0°/0% 0 Good -
16 10.1 F II 5°/5% 5°/5% 0 Good -
17 12.5 M I 5°/10% 5°/15% 0 Good -

CR: Closed reduction, M: Male, F: Female, S-H: Salter-Harris type, RS, Radial shortening, *1: Weakness of hand grip, 2.

of radial inclination, T3, Wrist pain; §4, Decrease of range of motion.

Deformity



IAES AlgEisn 249). 2 e ol F 14 ol
FA FEELL A g A} 7o)

oo} 2 174, F 2391E dPFo= 3ot (Table 1), &
o9l Hit A#E 1254 (8.4~15.8M)E Holr} 204,
ololr} 309, Salter-Harris 138 o] 4] (17%), 2
g ZHo| 179 (74%), 38 0] 1] (4%), 48] 19 (4% %A
o Y 42 mmyAEA &S FHa "ozl Aet
104, 2%, =0y T =2 oA st 497t 64,
A5, B2 2A0|E To= 23t Ax = £4fo] 69, WF
ARLZ} 16|99t &2 FHle

ol

BE ded & F g AFH o

(b/a)x100=Epiphyseal displacement (%) A=Epiphyseal angulatior

Fig. 1. Measurement of the epiphyseal angle and displace-
ment of the growth plate of the distal radius on A-P and
lateral radiographs.

Table 2. Criteria for final results
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Criteria Good Fair Poor

Radiologic criteria Difference* of radial inclination <5° 5~10° >11°

Difference* of dorsal tilting <5° 5~10° >11°

Radial shortening <3 mm 3~6 mm >6 mm
Clinical criteria ROM Near normal Mild decreased Severe decreased

Wrist pain No or slight Moderate Severe

Weakness of grip strength No or slight Moderate Severe

Wrist deformity No or slight Moderate Severe

ROM: Range of motion, *affected vs. unaffected.
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Fig. 2. (A) A-P and lateral radiographs of an 8-year-old
boy who sustained a Salter-Harris type II growth plate
injury in the distal radius.

(B) Closed reduction was achieved at the first attempt and
a long arm cast was applied. Postoperatively, the epiphyseal
angle was 12° and the displacement was 30%.

(O) Radiographs taken 5 years and 5 months after trauma

show satisfactory results. This patient showed no clinical
complications at the last follow up.
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Fig. 3. (A) Radiographs of an 11-year-old boy who sustained a Salter-Harris type II growth plate injury in the distal radius.
(B) Closed reduction was attempted 4 to 5 times and K-wires were used to maintain reduction.

(©) Two years after injury, radiographs show 5 mm of radial shortening and a wrist deformity involving 15° of radial
inclination and 15° of volar tilting, due to central bar formation of the distal radial physis. This patient complained of poor
grip strength.

(D) Resection of the physeal bar, fat graft and corrective osteotomy of the distal radius were performed (A-P radiographs
following surgery).

(E) 2 years and 6 months after surgery, the radius again observed to be 5 mm shorter than the ulna.

(F) Ulnar shortening through the growth plate was performed, with simultaneous epiphysiodesis of the ulna.

(G) Final follow-up radiographs showed a satisfactory result.

Table 3. Comparison of radiologic assessment between group I and group II

Postoperation
Last follow up
AP Lateral

Epiphyseal Epiphyseal Epiphyseal Epiphyseal Radial inclination ~ Volar tilting

angulation displacement angulation displacement (AP) (Lateral)
Group I (6 cases) 6.0°+3.2 12.2%+10.0 4.0°£2.6 10.2%+8.8 21.7°+1.8 10.2°+1.2
Group II (16 cases) 5.1°+4.9 7.1%%5.5 4.0%44.2 5.4%+3.9 22.0°+1.9 10.7°+1.4
p value 0.501 0.221 0.970 0.250 0.680 0.425

Patients with premature epiphyseal closure was excluded from this analysis (1 case in group II).
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