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Abstract

Objective: To evaluate the experience acquired in hallux valgus correction with percutaneous distal metatarsal osteotomy.

Material and Methods: Between January 2012 and July 2016, distal osteotomy of the first metatarsal with lateral displacement has been used in the treatment of 10 patients with hallux valgus. Five patients had bilateral operation done, making up a total of 15 feet. The clinical evaluation of results after surgery using the American Orthopaedic Foot and Ankle Society (AOFAS) scale, the intermetatarsal angle and the hallux valgus angle were also recorded.

Results: All patients reported the disappearance or reduction of pain over the first metatarsal (MT) heads after the operation. A mean improvement of total score from 56.06 points to 90.3 points was achieved in the 15 feet operated. Except one foot with fair result, all the rest of the patients (93.3%) had excellent to good to excellent result. There were no instances of nonunion, malunion, avascular necrosis of the metatarsal head, or recurrence of hallux valgus.

Conclusion: The distal metatarsal osteotomy and lateral displacement with K-wire stabilization offered a reliable, reproducible, simple, safe, and cost-effective way of treating hallux valgus deformity.
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Introduction

Hallux valgus is the most common deformity and disabling condition of the big toe. It was first mentioned by Carl Hueter in 1870 characterized as a combined deformity with a malpositioning in the first metatarsophalangeal (MTP) joint with lateral deviation of the great toe and medial deviation of the first metatarsal bone [1].

Different methods of operation have been described for the correction of hallux valgus, and the continued development of new techniques would suggest that previous techniques are not completely successful [2]. Distal first metatarsal osteotomies traditionally have been indicated for correction of mild-to- moderate hallux valguswhile moderate-to-severe hallux valgus deformities were usually treated with either a proximal metatarsal osteotomy or a metatarso-cuneiform arthrodesis combined with a distal soft tissue procedure [3]. Distal first metatarsal osteotomy should not be considered for hallux valgus deformities with an intermetatarsal angle (IMA) exceeding 16°; however, theoretically correction of IMA up to 20° is possible. This extended range of indication could be attributed to the firmly attached periarticular tissues and the presence of the Kirschner wire [4].

The purpose of this study was to evaluate our results with the distal metatarsal osteotomy with lateral displacement to correct hallux valgus deformities in adult patients.

Material and Methods
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Figure 1:  The photograph shows the feet of an 81-year- old woman with recurrent bilateral hallux valgus deformities previous surgery.



Between January 2012 and July 2016, distal osteotomy of the first metatarsal with lateral displacement has been used in the treatment of 10 patients with hallux valgus (Figure 1). Five patients had bilateral operation done, making up a total of 15 feet. Standing anteroposterior (AP) and Lateral X-rays were taken for radiological assessment (Figure 2).
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Figure 2:  Preoperative dorsoplantar weight bearing radiographs of the patient’s (a) left and (b) right feet show the deformities.



Criteria of inclusion consisted of a reducible hallux valgus deformity with the hallux valgus angle (HV angle) of ≤40° and a first intermetatarsal (IM) angle of ≤20°.The technique was indicated even in cases of recurrent deformity except after previous Keller's procedure [5].

Patients with severe deformity and the intermetatarsal angle larger than 20°, severe degenerative arthritis or hallux rigidus, severe instability of the cuneo metatarsal or metatarsophalangeal joint, and peripheral vascular disease or uncontrolled diabeteswere excluded [6,7].

Surgical Technique

The operation was performed under spinal or general anaesthesia. The surgical procedure was facilitated with the use a fluoroscopic image intensifier intraoperatively.

A medial skin incision centred at the intended osteotomy site of the distal part of the first metatarsal bone was made and sub-periosteal dissection was then performed to expose the metatarsal neck.

A 2.0-mm Kirschner wire (K-wire) was introduced firstly from the incision site in antegrade manner towards big toe pulp by tunneling in the soft tissue close to the proximal phalanx to exit near the medial nail fold and a transverse osteotomy was then performed at the metatarsal neck slightly proximal to the sesamoid bones using an oscillating micro-saw and completed laterally by using a small chisel. The distal bone segment was then laterally displaced with the help of a pair of small artery forceps and the osteotomy site was then stabilized by means of the K-wire, which was inserted retrograde up to the base of the medulla canal of the first metatarsal (Figure 2). Additional soft tissue release like modified Mcbride procedure was not performed in our series.

Skin wound was closed with fine suture after confirming the K-wire position radiologically (Figure 3A & 3B). To maintain the hallux correction, a bandage was used to wrap aroundthe big toe and the bandage was also strapped around the second toe to give an additional control to the big toe rotation (Figure 4A). The distal tip of the K-wire was cut, bent, and capped. 
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Figure 3:  Clinical and radiological appearance after 6-month follow up.
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Figure 4a-4b:   3rd week postoperatively week: radiographs of the patient’s feet show the correction obtained with the (a) technique and (b) K-wire was pulled out during sleeping at the 3rd week postoperatively week that was removed without revision surgery.



Postoperatively, heel walking was allowed in the first 2 weeks. When the pain was gradually reduced, forefoot partial weight-bearing walking was allowed. The K-wire was removed in 4-5 weeks, when clinical union had occurred. After the K-wire had been removed, full weight bearing walking exercise as tolerated was allowed. Normal shoe wear could be used 8-10 weeks after the operation.

Clinical and Radiological Assessment

The system proposed by the American Orthopaedic Foot and Ankle Society (AOFAS) was used to assess the result [8]. The scoring system ranged from 0 to 100 points, incorporating both subjective and objective factors into numerical scales to describe pain, functional capacity, and hallux alignment.

All the patients had pre- and postoperative standing anteroposterior (AP) and lateral radiographs of the foot taken. The HV angles, and first IM angle, were measured to assess the correction of the deformities.

Results

For the bunion pain, all patients reported the disappearance or reduction of pain over the first metatarsal (MT) heads after the operation (Figure 3). The mean overall pain score was 36.7 points of the 40-point maximum on the AOFAS Hallux- Metatarsophalangeal-Interphalangeal scale (Table 1).


Table 1:   Functional results.
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The scoring for the functional capacity of the hallux (which assesses the activity limitation, footwear, metatarsophalangeal (MTP) joint motion, interphalangeal (IP) joint motion, joint stability, and callus) was averaged to 40.3 points (Table 1).

In terms of the hallux alignment, the overall mean score was 13.6 points. There was no patient with recurrence of hallux valgus (Table 1).

Using the AOFAS Hallux Scale (total 100 points), a mean improvement of total score from 56.06 points to 90.3 points was achieved in the 15 feet operated. Except one foot with fair result, all the rest of the patients (93.3%) had excellent to good to excellent result (Table 1).

Radiologically, the mean HV angle improved from 32.1° preoperatively to 13.7° postoperatively. The mean first IM angle improved from 17.5° to 7.9° (Table 2).


Table 2:   Radiological results.
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Complications

No intraoperative complications occurred. There were 2 cases of mild pin tract infection, which resolved with a course of oral antibiotics. One patient had accidentally pulled out the K-wire during sleeping at the 3rd week postoperatively that was removed without revision surgery (Figure 4). There were no instances of nonunion, malunion, or avascular necrosis of the metatarsal head.

Discussion

Hallux valgus a common foot deformity is defined when the angle formed by the bisection of 1st metatarsal axis and proximal phalanx axis or hallux valgus angle (HVA) is> 15° and the line joining bisection of the first and the second metatarsal axis known as first intermetatarsal angle (IMA)is more than 9°[9].

First intermetatarsal angle (IMA) and the hallux valgus angle (HVA) are used to classify hallux valgus (HV) deformities and to evaluate the result of a surgical correction. The deformity is graded as mild with an IMA <13°, moderate with IMA 13-20°, andsevere with IMA > 20°. Generally, HVA > 40° is considered severe [10].

Although for a long time, bunion surgery had a reputation for being very painful with a lengthy recovery period more than 130 procedures have subsequently been described for correction [11,12].

Surgical procedures for correction of hallux valgus include distal soft-tissue release, osteotomies through the base or head of the first metatarsal, arthrodesis of the metatarsocuneiform joint or metatarsophalangeal joint, excisional arthroplasty, and combined osteotomy and distal soft-tissue release. These procedures enable deformity correction, pain relief, and return to daily living [13-16].

Distal first metatarsal osteotomies traditionally have been indicated for correction of mild-to-moderate reducible deformity when the hallux valgus angle is as large as 40°, the intermetatarsal angle is as large as 20°, the metatarsophalangeal joint is either incongruent or congruent, or with modification of the Distal Metatarsal Articular Angle (DMAA), and if mild degenerative arthritis is present. The technique is indicated even in cases of recurrent deformity [5].

Specific contraindications of this technique are patients with severe deformity and the intermetatarsal angle larger than 20°, severe degenerative arthritis or hallux rigidus, severe instability of the cuneometatarsal or metatarsophalangeal joint, and in patients in whom a Keller's procedure unsuccessful [6,7].

The distal metatarsal osteotomy in our study was a simple bony procedure without other specific soft tissue procedures. We did not perform bunion resection, or lateral release.The absence of lateral release explains the absence of hallux varus after surgery [6].

Our study involved 10 adult patients including 5 with bilateral hallux valgus deformity (15 feet) managed with distal metatarsal osteotomy and lateral displacement. The mean overall pain score was 36.7 ± 4.9 points of the 40 point maximum on the AOFAS, the scoring for the functional capacity of the hallux was averaged to 40.3 points, the overall mean score of the hallux alignment was 13.6 points, and the mean improvement of total score from 56.06 points to 90.3 points was achieved in the 15 feet operated. These results are comparable to other series that have reported satisfactory improvement in pain in 80-95% patients using other techniques [17-20].

Conclusion

Although the present paper is a retrospective review and included a small study population, we conclude that distal metatarsal osteotomy and lateral displacement with K-wire stabilization offered a reliable, reproducible, simple, safe, and cost-effective way of treating hallux valgus deformity.

Statement of Informed Consent

All study participants provided informed written consent prior to study enrollment.

Statement of Human Rights

All procedures followed were in accordance with the Helsinki Declaration of 1975, as revised in 2008. Informed consent was obtained from all patients for being included in the study.
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