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Outcome of Extraarticular Dorsal Closing Wedge Osteotomy for
Freiberg’s Disease

Jun Young Lee, Woong Hee Kim, Sung Jung, Sung Hun Yang

Department of Orthopaedic Surgery, Chosun University School of Medicine, Gwangju, Korea

Purpose: The aim of this study was to evaluate the result of extraarticular dorsal closing wedge osteotomy in Freiberg’s disease.

Materials and Methods: Between February 2012 and July 2014, total 10 patients who underwent dorsal closing wedge osteotomy and
followed up more than 1 year were selected for inclusion. Average age was 16.3 years, and average follow-up period was 15.5 months.
The diagnosis was made using magnetic resonance imaging of those with a limitation in walking or usual activity due to pain in the
metatarsal head. During operation, we removed loose body, and synovectomy was done. Osteotomy at the metatarsal neck and fixation
with Kirschner wire were performed. X-ray was taken to check shortening of 2nd metatarsal and bone union. Moreover, we checked
the active range of motion of 2nd metatarsophalangeal joint before and after surgery. At the last follow-up, the shortening of metatarsal,
American Orthopaedic Foot and Ankle Society (AOFAS) score, visual analogue scale (VAS), and patient’s subjective satisfaction were
evaluated.

Results: According to the Smillie’s stage, there were 3 cases of stage II, 4 cases of stage III, and 3 cases of stage IV. Average bone union
time on the osteotomy site was 8 weeks. Average shortening of metatarsal was 2.53 mm. Average AOFAS score improved significantly
from 56.9 to 82.8 points at final follow-up (p<0.05), and average VAS score also improved significantly from 6.4 to 1.4 points at final
follow-up (p<0.05). Average active range of motion at metatarsophalangeal joint improved from 28.0° preoperatively to 46.5° at the final
follow-up. Other complications, such as metatarsalgia and arthritis, were not found; however, there was 1 case of delayed union with no
symptom.

Conclusion: In Freiberg’s disease, dorsal closing wedge osteotomy is recommended for the improvement of clinical symptoms and range
of motion.
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Figure 1. Triangle was drawn at metatarsal neck to measure the
amount of osteotomy using the tangent trigonometric ratio. Arrow, ro—
tation of center.
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Figure 2. Plain radiographs and photo-
graphs of a 14-year-old female patient.
(A, B) Preoperative anteroposterior (AP)
and lateral show osteophytes and col-
lapse of second metatarsal head and joint
destruction. (C) Preoperative magnetic
resonance imaging T2 proton density
view show joint effusion and combination
of low and high signal intensity with os—
teonecrosis. Postoperative AP radiograph
(D) and last follow-up AP and lateral
radiographs (E, F) show well maintained
osteotomy site without joint destruction.
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Figure 3. Jone’s method that mesure the length of the second metatar-
sal. Line a and B are drawn along the longitudinal axis of the meta—
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Table 1. Dermographic Data of the Patients

Patient Smillie’s VAS AQFAS ROM () Metatarsal Patient’s
Sex Age (yr) . - .

No. stage Pre Post Pre Post Pre Post shortening (mm)  satisfaction
1 M 20 Il 6 1 57 80 35 60 2.2 Excellent
2 M 16 Y, 6 2 64 87 25 35 23 Very good
3 M 22 I 5 2 62 82 20 30 2.8 Excellent
4 M 20 \% 6 1 44 74 30 50 2.5 Good
5 M 18 1l 7 1 65 88 40 60 2.4 Excellent
6 F 13 1l 8 2 60 83 20 30 2.6 Very good
7 F 12 Il 6 1 44 80 30 45 2.7 Excellent
8 F 14 1l 6 1 52 83 30 50 2.5 Very good
9 F 13 Il 7 2 64 88 30 60 2.6 Excellent
10 F 15 \% 7 1 57 83 20 45 2.7 Fair

VAS: visual analogue scale, AOFAS: American Orthopaedic Foot and Ankle Society, ROM: range of motion, Pre: preoperative, Post: postoperative, M:

male, F: female.
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