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=Abstract=

Purpose: To evaluate the clinical and radiographical results of triple osteotomy as a treatment for adult hallux valgus
with highly increased distal metatarsal articular ankle (DMAA).

Materials and Methods: From October 2003 to April 2005, we retrospectively reviewed 7 hallux valgus patients (3
cases: moderate, 4 cases: severe) treated with triple osteotomy and followed-up for more than 1 year after

operation. The mean follow up was 15.1 months. The hallux valgus angle (HVA),

intermetatarsal angle (IMA),

distal metatarsal articular angle (DMAA) and the length of 1:2 metatarsal bone were measured. Proximal chevron
osteotomy and distal biplanar chevron osteotomy were done in 1st metatarsal bone. Akin osteotomy was added to
the base of the proximal phalanx. The clinical result was assessed using the AOFAS Hallux score, tenderness on
the medial eminence, ROM of 1st metatarsophalangeal joint, calluses and patient satisfaction.

Results: The mean HVA and IMA was improved from 37.5° and 13.4° to 10.5° and 6.2° respectively. The mean
DMAA was corrected from 34.2° to 11.2° and mean shortening of 1st metatarsal was 2.4 mm (0.9-5.8 mm). The
mean AOFAS hallux score was improved from 66.4 to 92.5 and VAS score (pain on the medial eminence) from
4.3 points to 0.4 points. Metatarsalgia disappeared in all cases and there was no complications such as necrosis of

the metatarsal head.

Conclusion: Triple osteotomy for adult hallux valgus with a highly increased DMAA is effective and should be
considered as a part of the treatment armamentarium.
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(A) (B) (C) (D)
Figure 1. A 49 years female patient underwent triple osteotomy because of highly increased DMAA. (A) This is a preoperative standing
anteroposterior radiograph shows highly increased DMAA (43°). (B) This intraoperative AP finding shows tilting of the distal metatarsal articular
angle of the 1st metatarsal bone after proximal chevron metatarsal osteotomy and Akin osteotomy. (C) At 1 month after operation, standing
anteroposterior radiograph shows good correction of HVA, IMA and DMAA. (D) This last follow-up radiograph shows good alignment at 8
months after triple osteotomy.
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(A) (B)
Figure 3. (A) This preoperative standing AP radiograph shows
highly increased DMAA, HVA and IMA. The bony small process
was seen at the medial border of the distal metatarsal articular
/ surface. This process means highly increased DMAA. (B) At

Figure 2. This picture shows triple osteotomy. (A) Akin osteotomy postoperative radiograph, DMAA, HVA, IMA were corrected well
and (B) medial burnionectomy, (C) biplanar chevron osteotomy, but 1st metatarsal bone was shortened about 5.8 mm. On walking,
(D) proximal chevron osteotomy. he didn’t complaint of metatarsalgia or plantar calluses.
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Table 1. Patients’ Radiographic Results

ERpS T /0 T (o
Case Sex Age F/U (m) HvA ) ) DMAA” () Shortening of 1st MT (mm)
Preop Last f/u Preop Last f/u Preop  Last f/u
1 F 49 12 445 6.9 16.3 6.8 43 7.5 0.9
2 F 28 28 44 4 11.4 15.8 5.8 47.2 15.5 5.8
3 F 28 17 43.2 18 10.5 8 32 15 2.1
4 F 45 13 42 1 10,7 4.6 32 5.5 1.1
5 F 60 12 32 10.4 13 4.7 33 9 3.5
6 F 59 13 25 8.6 14 5 26.3 13 1.5
7 F 40 12 31.5 7.7 13.8 8.8 25.9 13.1 1.9

*HVA, hallux valgus angle; TIMA, intermetatarsal angle;

Table 2. Patients’ Clinical Results

TDMAA, distal metatarsal articular angle;

§MT, metatarsal bone,

AOFAS score tenderness (VAS*) metatarsalgia ROM decrement

C S A F/U Satisfacti

ase X ge F/U (m) Preop Last f/u Preop  Last f/u  Preop Last f/u (%, flex. [ext.) ahstaction

1 F 49 12 61 94 5 1 - - 33/22 )

2 F 28 28 75 85 3 2 - - 25/33 G

3 F 28 17 75 97 3 0 - - 25/33 )

4 F 45 13 84 98 4 0 + - 50/44 i)

5 F 60 12 65 92 7 0 - - 0/33 D)

6 F 59 13 55 89 5 0 - - 0/0 E

7 F 40 12 50 93 3 0 + 33/0 E
*VAS, visual analogue scale,
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Table 3. The Results of the Shoe Selection at Preoperation
and Last Follow-up

Preoperative Last follow—up

High fashionable shoe 0 6
Comfortable shoe 6 1
Insole 1 0
Total 7 7
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Table 4. Comparison of This Study and Other Several Reports

Osteotomy type Study HVA™ () IMAT ) DMAAT ©) Satisfaction (%)
Biplanar chevron Caio Nery 11 4 10 90
Loretta 6 2 7 83
Double Bruyn 24 11.5 no 100
Anthony 21.5 9.3 6.2 90
Triple Coughlin 22 9 14 81
this study 30,2 9.5 26,7 100

:E:HVA, hallux valgus angle; TIMA, intermetatarsal angle; TDMAA, distal metatarsal articular angle,
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