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The Clinical Results of Opening Wedge Osteotomy in the Volarly Malunited Distal Radius

Seoung Joon Lee, M.D., Ph.D.", Jin Ho Choi, M.D.

Department of Orthopedic Surgery, Konkuk University School of Medicine, Seoul, Korea

Purpose: To report the clinical results of opening wedge osteotomy graft in the volarly malunited distal radius.
Materials and Methods: Ten patients with volarly malunited distal radius fractures treated by opening wedge osteotomy
were included in this study. Grip power, range of motion of the wrist, radiographic parameter and Mayo wrist scores were
retrospectively evaluated.

Results: At the final follow-up, the rotation of the forearm, the range of motion of wrist, and the grip power were improved.
The average radial inclination improved to 22.2°, the average volar tilting improved to 5.6°, and the average ulnar variance
improved to 0.8 mm. The average Mayo wrist score was improved to 85.6.

Conclusion: Opening wedge osteotomy for volarly malunited distal radius was considered as one of the good treatments
to restore anatomy of the distal radius and distal radioulnar joint and also to improve the function of the wrist joint.
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Fig. 1. Intraoperative photographs show surgical approach
(A), wedge osteotomy and wedge shaped iliac bone (B, C,
D), and plate fixation (E).
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Table 1. The Preoperative and Postoperative Range of Motion and Grip Power
Range of motion (°)
Grip power (kg)
Case No. Extension Flexion Supination Pronation
Preoperative Final = Preoperative Final  Preoperative Final = Preoperative Final Preoperative  Final ~ Normal
1 20 75 20 60 30 70 70 80 5 15 20
2 60 70 70 80 60 80 80 90 15 40 40
3 30 55 40 50 50 80 70 80 20 40 35
4 50 80 60 50 70 90 90 90 30 40 50
5 35 55 30 45 30 80 70 80 20 35 40
6 60 80 50 60 30 80 70 80 15 35 30
7 40 60 50 50 40 80 60 90 10 30 40
8 30 50 40 60 50 80 70 80 10 45 40
9 40 50 30 40 70 90 80 90 20 35 35
10 30 45 30 40 60 90 70 90 15 20 20
-value 0.001134 0.003727 0.000187 0.006603 0.000587
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Fig. 2. (A, B) Initial simple
radiographs show unstable di-
stal radius fracture. (G D) Si-
mple radiographs after external
fixation and K-wire fixation
show radial inclination of
20°, volar tilt 5°, and neutral
ulnar variance. (E, F) Simple
radiographs after removal of
external fixation and K-wire
show the volarly malunited
distal radius with volar tilt of
25°, 12° radial inclination, 3
mm ulnar positive variance.
(G, H) Simple radiographs
after open wedge osteotomy
show a good alignment of
distal radius with volar tilt of
5°, 25° radial inclination, 0
mm ulnar variance.
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Table 2. Preoperative and Postoperative Radiological Values

O| =0, ZAS

Fig. 3. (A, B) Initial simple
radiographs show Colles’ fra-
cture with ulnar styloid frac-
ture. (C, D) Simple radiogra-
phs after closed reduction and
splinting show a good align-
ment of distal radius. (E, F)
At 2 months after trauma,
simple radiographs show vo-
larly displaced distal radius
fracture with volar tilt of 30°,
15° radial inclination, 5 mm
G,
H) Simple radiographs after
open wedge osteotomy show
a good alignment of distal
radius with volar tilt of 10°
23° radial inclination, 0 mm
ulnar variance.

ulnar positive variance.

Volar tilting (°)

Radial inclination (°)

Ulnar variance (mm)

Case No.
Preoperative Final Preoperative Final Preoperative Final
1 30 10 15 23 5 0
2 20 0 17 22 4 2
3 30 10 16 23 3 0
4 26 3 14 25 5 1
5 25 5 12 25 3 0
6 18 0 20 24 4 0
7 24 5 10 22 5 1
8 28 10 15 20 8 2
9 20 8 12 18 5 1
10 23 5 16 20 4 1
p-value <0.05 <0.05 <0.05
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Table 3. Mayo Wrist Score

Variable Preoperative Final p-value

Pain 9.4 225

Satisfaction 7.5 23.1

Range of motion 9.4 21.2

Grip strength 5.0 18.8

Total 313 85.6 <0.05
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