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ABSTRACT 
Objective: To perform an evaluation, based on the 36-Item Short Form Health Survey (SF-36) quality of life questionnaire and American 
Orthopedic Foot and Ankle Score (AOFAS), of the clinical outcome of patients with a diagnosis of hallux valgus and with hallux and lesser toes 
surgically treated using the Chevron, Akin and Weil techniques. 
Methods: Eleven patients with a diagnosis of hallux valgus, treated using the aforementioned techniques between January 2005 and December 
2009 and with a minimum follow-up of 24 months, were evaluated. All patients completed the SF-36 and AOFAS questionnaires for the hallux 
and lesser toes. 
Results: According to the SF-36, nine patients had good general health, six performed all types of physical activities, six had no problems with 
physical activities, six had no problems as a result of emotional aspects, eight performed their normal social activities, seven had no pain or 
limitation of activities due to pain, seven felt excited and full of energy, and seven felt at peace, happy and calm. According to the AOFAS, six good 
and excellent results were obtained for the lesser toes, and eight good and excellent results were obtained for the hallux. The only significant 
difference observed in the SF-36 score was for Vitality and Mental Health in patients over 60 years of age, and no differences were observed in 
regard to patient gender. No differences were observed between age groups or genders in regard to the AOFAS.
Conclusion: According to the SF-36 and AOFAS, the combined techniques achieved good results and are therefore recommended for the 
treatment of hallux valgus and foot alignment.
Level of Evidence III; Retrospective Comparative Study.
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RESUMO 
Objetivo: Avaliar o resultado clínico dos pacientes com o diagnóstico de hálux valgo tratados cirurgicamente com as técnicas de Chevron, Akin 
e Weil baseando-se no questionário de qualidade de vida SF-36 (Short Form 36) e na escala AOFAS (American Orthopaedic Foot and Ankle) para 
hálux e dedos pequenos. 
Métodos: Foram avaliados 11 pacientes com o diagnóstico de hálux valgo tratados com as técnicas citadas, de janeiro de 2005 a dezembro de 
2009, com o seguimento mínimo de 24 meses. Todos os pacientes foram submetidos ao questionário de qualidade de vida SF-36 e AOFAS para 
hálux e dedos pequenos. 
Resultados: Segundo o SF-36, nove pacientes apresentavam bom estado geral de saúde, seis realizavam todos os tipos de atividades físicas, 
seis não apresentavam problemas com atividades físicas, seis não apresentavam problemas em consequência de aspectos emocionais, oito 
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realizavam as atividades sociais normais, sete não apresentavam dor ou limitação de atividades pela dor, sete sentiam-se animados e cheios de 
energia e sete sentiam-se em paz, felizes e calmos. Segundo o AOFAS, foram obtidos 6 bons e excelentes resultados para os dedos pequenos e 8 
bons e excelentes resultados para o hálux. Foi observada uma diferença significativa no resultado do questionário SF-36 apenas para Vitalidade 
e Saúde Mental para os pacientes acima de 60 anos, não havendo diferença quanto ao sexo do paciente. Quanto ao questionário AOFAS, não foi 
observada diferença entre grupos etários, nem entre os sexos. 
Conclusão: As técnicas combinadas apresentam bons resultados segundo o questionário SF-36 e AOFAS sendo, portanto, recomendadas para o 
tratamento de hálux valgo e para a harmonização do pé. 
Nível de Evidência III; Estudo Retrospectivo Comparativo.

Descritores: Osteotomia; Hallux valgus; Antepé humano.
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INTRODUCTION

Hallux valgus is a complex deformity that affects the 
first toe and may also involve the lesser toes(1). It is a highly 
prevalent disease, affecting 23% of adults in the 18-65 age 
range and 35.7% of seniors over 65, and it is more common 
in females(2).

There are many explanations for its etiology. Sixty-eight 
percent of patients have a familial tendency toward occur-
rence of the disease(2). However, behavioral changes, such 
as the use of high heels, and anatomical changes, such as 
hypermobility of the first tarsometatarsal joint, are also as-
sociated with hallux valgus(3).

Clinically, 83% of patients experience pain in the first 
metatarsophalangeal joint, and 30% find it difficult to put 
on their shoes(4). 

Radiographic diagnosis is performed with X-rays in the 
anteroposterior and lateral positions under load. This invol-
ves a change in the angles between the first and second 
metatarsal (normally <9º) and of the distal metatarsal joint 
angle (normally <6º) and valgization of the first metatarso-
phalangeal joint (normally <15º)(5). 

There are more than 130 surgical techniques for the 
treat ment of hallux valgus. Distal soft tissue procedures 
can be performed, as well as proximal, distal and diaphy-
seal metatarsal osteotomies and arthrodesis, among others. 
Chevron osteotomy is indicated for moderate deformities 
(hallux valgus with a metatarsophalangeal angle less than 
30° or intermetatarsal angle less than 13°)(6). Akin osteotomy 
is better indicated when the distal metatarsal joint angle is 
>8°(7). Weil osteotomy is performed when there is transfer 
metatarsalgia in the second, third or fourth metatarsal(8).

Surgically treated patients show superior pain relief to 
patients treated with ortheses, and the latter exhibit grea-
ter improvement to those who are untreated(9). 

The aim of this study was to evaluate the clinical outco-
mes of patients with a diagnosis of hallux valgus and me-
tatarsalgia, treated surgically with the Chevron, Akin and 
Weil techniques, based on the 36-Item Short Form Health 
Survey (SF-36) to assess quality of life and the American 
Orthopedic Foot and Ankle Score (AOFAS) for the hallux 
and lesser toes.

METHODS

This work was approved by the Research Ethics Com-
mittee with registration in the Brazilian Platform under 
CAAE number 61826716.2.0000.0020.

A retrospective study was conducted with patients who 
attended an orthopedic clinic between January 2005 and 
December 2009. Patients meeting the following criteria 
were included: diagnosis of moderate hallux valgus (with a 
metatarsophalangeal angle greater than 20º and less than 
30º, an intermetatarsal angle greater than 9º and lesser 
than 14º and a distal metatarsal joint angle greater than 
8º), interphalangeal valgus and metatarsalgia, treated with 
the Chevron, Akin and Weil techniques for correction and 
alignment of the forefoot, with a minimum of 24 months of 
follow-up and completion of the questionnaires.

 After a minimum of one year after surgery, an evalu-
ation was performed using the SF-36 quality of life ques-
tionnaire(10), which evaluates a patient’s mental and phy-
sical health and well-being by means of 36 questions 
divided into 8 categories, and the AOFAS questionnaire for 
the hallux and lesser toes(11).

Twenty patients underwent surgery in this period, but 
only eleven met the inclusion criteria of maintaining the 
minimum follow-up period of 24 months and agreeing 
to participate in the study by answering the question-
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naires. Patients were heterogeneous with respect to 
profession (lawyer, soldier, landlady, massage therapist, 
homemaker and retired) and had different demands in 
regard to their feet. 

Eight female (72.7%) and three male patients were evalua-
ted. The mean age was 58.7 years (range, 34 to 82 years). The 
non-parametric Mann-Whitney test for independent samples 
was applied for comparisons in regard to age and gender.

Surgical technique

The procedure was performed with the patient in the 
supine position under spinal anesthesia and a tourniquet 
on the limb as routine.

A longitudinal incision of approximately 5cm was made 
in the dorsal to plantar skin transition centered on the me-
tatarsophalangeal joint. After releasing the capsule and 
isolating the digital nerve, the capsule was opened in a “Y” 
with the base attached to the hallux proximal phalanx. Re-
section of the medial bone eminence was then performed 
with the help of an oscillating bone saw.

The Chevron technique was performed with a “V” oste-
otomy with 60° between its arms and centered on the first 
metatarsal head (Figure 1). Lateral displacement was per-
formed, not exceeding 50% of the metatarsal head diame-
ter. The osteotomy was fixed with one 2.7-mm cannulated 
screw, and the excess medial triangular bone was resected 
with a bone saw.

For the Akin technique, the same skin incision was used, 
with a longitudinal and subperiosteal opening of the hallux 
proximal phalanx diaphysis. The first cut was made parallel 
to the surface of the hallux proximal phalanx base and ano-
ther 3 mm distal at an angle of 45°, maintaining the lateral 
cortex intact. Lastly, the wedge osteotomy was closed and 
fixed with one staple (Figures 2 and 3). 

The Weil technique was performed with a dorsal inci-
sion into the 2nd intermetatarsal space. After isolating the 
toe extensor tendon, a longitudinal opening of the capsule 
was performed, maintaining the collateral ligaments in-
tact. An osteotomy was performed 1mm distal from the 
joint edge, from dorsal to plantar and from distal to proxi-
mal, parallel to the sole. The displacement was from distal 

Figure 1. Site of Chevron osteotomy performed on the first 
metatarsal. 
Source: Lodispoto, 2013. Available at: http://www.allucevalgolo 
dispoto.it/tecniche-triplanari/.

Figure 2. Site of Weil osteotomy performed on the remaining 
metatarsals. 
Source: Authors’ personal archive.

Figure 3. Site of Akin osteotomy performed on the hallux proxi-
mal phalanx. 
Source: Authors’ personal archive.
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to proximal and fixation was performed with one mini/
micro screw.

Lastly, capsuloplasty of the first metatarsophalangeal 
joint was performed with absorbable sutures, and the skin 
was closed with nonabsorbable sutures.

The same surgical procedure was performed on all ele-
ven patients included in the study.

RESULTS

Evaluation by means of the SF-36 categories revealed 
that nine patients rated their health as good or believed 
they would improve. Six patients were able to perform all 
types of physical activity, including the most demanding 
ones. Six patients had no problems with work or other phy-
sical activities as a result of physical health. Six patients had 
no problems with work or other physical activities as a re-
sult of emotional aspects. Eight patients carried out normal 
social activities without physical or emotional problems. 
Seven patients had no pain or limitation of activities due 
to pain. Seven patients felt excited and full of energy, and 
seven felt at peace, happy and calm (Table 1).

When dividing patients by age (over or under 60 years 
of age), significant differences were observed between age 
groups in the vitality and mental health variables only. The 
younger group had higher scores on the SF-36 (Table 2).

When dividing patients by gender, no significant diffe-
rences were observed in the factors evaluated by the SF-36. 

In the evaluation using the AOFAS questionnaire, a mean 
score of 82.5 was obtained for the lesser toes (range, 47 to 
100), and for the hallux, the mean score was 93.8 (range, 
71-105) (Table 3).

When classifying the AOFAS results by group, six good 
and excellent results were obtained for the lesser toes, and 
eight good and excellent results were obtained for the 
hallux (Figure 5).

When dividing subjects by age group, patients over age 
60 showed better results according to the AOFAS, both 
for the lesser toes and the hallux, compared to patients 
under 60. However, the differences cannot be considered 
significant.

According to the AOFAS, female patients showed supe-
rior results to males for both the lesser toes and hallux, but 
the differences were not significant (Table 4). 

Table 2. Mean values obtained in the SF-36 questionnaire, sepa-
rating patients by age (over or under 60 years of age) 

Variable <age 60 >age 60 p-value

General state of health 71.7 63.8 0.465

Functional capacity 71.7 42.2 0.269

Physical aspects 50 48.7 0.628

Emotional aspects 55.5 54.7 0.694

Social aspects 77.1 29 0.076

Pain 56.3 46.4 0.306

Vitality 78.3 38 0.006

Mental health 67.3 40 0.022

Table 3. Results of the AOFAS questionnaire for the lesser toes 
and hallux

Mean Standard Deviation Minimum Maximum

Lesser toes 82.5 18.15 47 100

Hallux 93.8 13.2 71 105

Table 4. Classification of results based on AOFAS score

Classification AOFAS score

Excellent >90

Good 80 to 90

Reasonable 70 to 80

Poor <70

Table 1. Results of the post-operative SF-36 questionnaire 

Variable Mean Standard Deviation Minimum Maximum n

General state of health 68.1 17.3 40 92 11

Functional capacity 60.45 35.5 5 100 11

Physical aspects 43.2 43.43 0 100 11

Emotional aspects 48.5 48 0 100 11

Social aspects 62.5 29 25 100 11

Pain 51.8 24.7 20 90 11

Vitality 60 24.5 20 100 11

Mental health 55 20.17 20 88 11
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In this study, there were no reports of complications in 
the observed cases (Figure 4).

DISCUSSION

Surgical treatment has better results for the treatment 
of hallux valgus(9), but there are few studies evaluating a 
combination of techniques, with up to two techniques nor-
mally being used.

When evaluating 112 feet over ten years, Schneider et 
al.(12) demonstrated good results with the Chevron techni-
que alone, with a final AOFAS score of 88.8, showing signi-
ficant improvements in the metatarsophalangeal and first 

intermetatarsal angles. In contrast, Trnka et al.(13) treated 
patients with the Chevron technique alone and reported 
a minimal improvement in satisfaction and loss of range of 
motion in the first metatarsophalangeal joint in 43 patients 
(57 feet), with a follow-up of up to 5 years. Saro et al.(14) com-
pared pressure overload on the lateral and central forefoot 
region treated with the Chevron technique and demons-
trated a significant improvement in 22 patients evaluated 
after 12 months, especially in pressure on the central re-
gion, and also obtained a significant improvement on the 
visual analog scale (VAS) for pain. 

The Akin technique can be combined with other correc-
tion techniques, with osteotomy of the first metatarsal. When 
combining the Chevron and Akin osteotomy techniques, 
Carvalho et al.(15) obtained 90.9 points on the AOFAS ques-
tionnaire. There was, however, suture dehiscence in one 
case and overcorrection in three cases, but no cases of ne-
crosis of the first metatarsal head. 

In the treatment of metatarsalgia and subluxation of the 
metatarsophalangeal joints, Hofstaetter et al.(16) performed 
Weil osteotomies on 25 feet (24 patients) and obtained 
88% good and excellent results and an AOFAS score of 83 
points after seven years of follow-up, obtaining reduction 
of plantar callosity and improved walking capacity in most 
observed cases. Gibbard & Kilmartin(17) also achieved an im-
provement in AOFAS score, with 83.4 points over a mean 
follow-up period of 42.4 months, after performing the Weil 
technique on 39 feet (33 patients). Sharma et al.(18) also sho-
wed good results with the Weil technique alone, with good 
final results on the pain VAS (2.2 points) and an AOFAS score 
of 68.7. Likewise, in the treatment of 25 cases of metatarsal-
gia of the second ray, Devos Bevernage et al.(19) obtained a 
final result of 93.5 points on the AOFAS. The Weil technique 
is indicated as it achieves good results, and for this reason, 
it was combined with other techniques in this study.

The results reported in the literature have shown com-
plications in some procedures but, nonetheless, show a 
significant improvement in terms of pain, aesthetics and 
patient satisfaction.

There are few studies that evaluate surgical outcomes 
based on the SF-36 questionnaire, which is therefore a new 
parameter explored in this study.

CONCLUSION

Combining the distal Chevron, Akin and Weil osteoto-
mies on the second metatarsal for the treatment of hallux 
valgus achieved a high rate of good and excellent results 
and improved quality of life in patients evaluated using the 
AOFAS and SF-36 questionnaires.

Figure 5. Division of the results obtained according to the AOFAS 
for the lesser toes and hallux. 
Source: Authors’ personal archive.

Figure 4. Patient with hallux valgus treated with the Chevron, Akin 
and Weil techniques. 1. Pre-operative clinical evaluation. 2. Post- 
operative clinical evaluation.
Source: Authors’ personal archive.
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