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Abstract

Introduction: hallux valgus is a complex deformity that covers the entire first radius of the foot, often accompanied by changes in the other pododactyl. In children
and adolescents this condition is rare and underdiagnosed because these patients often do not seek treatment until the pain limits their daily activity and the selection
of shoes. There is a great amount of researches that addresses and advocates several surgical techniques, such as soft tissue procedures and osteotomies, in particular
the Chevron osteotomy which is the technique under study in this paper.

Objective: to evaluate the effectiveness of the Chevron technique associated with metatarsal tendon release in patients aged 1 to 20 years with hallux valgus, attended
in the Martagio Gesteira Children’s Hospital between January 2010 and December 2013.

Methods: cases series study, involving 11 children with hallux valgus who underwent Chevron osteotomy during the period January 2010 to December 2013.

Results: of the 11 children 03 were boys (27.3 %) and 08 were girls (72.7 %). The mean age was 11.63 years (SD = 1,689), ranging from 10 to 15 years old. Three
patients (27.3 %) had only the right foot affected, 03 patients (27.3 %) had only the left foot affected and 05 patients (45.5 %) had a deformity in both feet (bilateral).
Postoperatively, 08 children (72.7 %) showed the first ray angles within acceptable values. All children had cosmetic correction and 10 children (90.9 %) had relief
of pain and suitability for footwear.

Conclusion: this study showed that few children require surgical treatment for hallux valgus, but when it happens it is more common in female children and, when
present, affects, in most cases, both feet. The study also showed that Chevron osteotomy is fully applicable to hallux valgus in children with mild to moderate cases.

Introduction There is a great amount of researches that addresses and advocates
several surgical techniques, such as soft tissue procedures (Duvries-
modified McBride technique), arthrodeses (Lapidus and McKeever
technique) and osteotomies (Keller, Wilson, Akin, Michell), in
particular the Chevron osteotomy which is the technique under study
in this paper.

The hallux valgus is a complex deformity of the first radius which
may be characterized by a lateral or valgus deviation of the hallux, a
medial deviation of the first metatarsal, and an exostosis of the joint
between the first metatarse and the hallux, often accompanied by
other adaptive changes of the other pododactyli. Normal angulations
between the first and second metatarses (IMA) range from 8° to 9°, and Materials and methods
the angle formed between the first metatarse and the hallux (HVA) is
between 15° and 20° [1]. When these values are exceeded, we often find
the first metatarse shortened and deviated in varus (medially) while the
first pododactyl is deviated in valgus (laterally) and in a compensatory
pronation. Factors such as the shortening of the first metatarse, the
diminished or annulled crest between the sesamoids favors its lateral All children and adolescents who undergone surgical treatment by
deviation to the first intermetatarsal space, leading to a decrease in Chevron osteotomy for fixation of the hallux valgus during the period
the support of the first radius in the forefoot and consequently to a of January 2010 and December 2013 in the HMG were studied.
muscular imbalance and plantar alteration, corroborating with the
worsening of the deformity [2,3].

This is a case series study that was carried out with children and
adolescents aged between 1 to 20 years, attended at the orthopedic clinic
of the Martagdo Gesteira Children’s Hospital (HMG). This hospital is
the only exclusively pediatric hospital in the city of Salvador, Brazil.
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not seek treatment until the pain limits their activities and the selection
of footwear. In this way, we have the pain and inadequacy for footwear
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After consulting the hospital’s record book of orthopedic surgery
procedures for the period of January 2010 to December 2013, we
verified the number of medical records of all patients submitted to
Chevron osteotomy. After this procedure, we requested these patient’s
medical records from the coordination of the HMG to have their data
analyzed. All variables of interest contained in the medical records
were verified. The data was then studied, analyzed and the results were
calculated in SPSS 20.

The variables studied were: sex, age, laterality, classification of the
deformity and the efficacy (correction of deformity) of the treatment.

Absolute and relative frequency calculations were performed for
all variables. A non-parametric (chi-square of a sample) was used to
verify the relation between the hallux valgus and the sex. The analysis
was performed by the SPSS program 20.

Results

We sstudied 11 children who were evaluated during the preoperative
period using clinical and radiological criteria. All had indication for
surgical correction of the hallux valgus because they presented pain
in the metatarsophalangeal joint and inadequacy for footwear. The
sample consisted of 03 boys (27.3%) and 08 girls (72.7%) with p equal
to 0.132. The mean age was 11.63 years (SD = 1.689), median 11.00
years, maximum 15 years and minimum 10 years (Table 1).

Although there were 11 patients, in total, they were submitted to
a total of 16 surgeries using Chevron technique, since 05 patients had
bilateral deformity (45.5%), 03 patients (27.3%) had the deformity only
in the right foot and 03 patients (27.3%) only in the left foot (Table 2).

Regarding the severity of hallux valgus in the preoperative and
postoperative period, Coughlin’s classification was used to distinguish,
through radiographic measurements of the HVA and IMA angles,
the degree of deformity presented by the patient before and after the
Chevron's surgery. In the preoperative period, 02 children (18.2%)
presented mild deformity, 08 children (72.7%) presented moderate
deformity and one child (9.1%) presented severe deformity. In
the postoperative period, 08 children (72.7%) presented normal
angulations (no deformity), 02 children (18.2%) had a mild deformity
and one child (9.1%) had a moderate deformity (Table 3).

All patients had a cosmetic correction, 10 patients (90.9%) had pain
relief and shoe suitability, and one child (9.1%) persisted with pain
when standing for a long time and inadequate for shoes.

Table 1. Demographic data of the children submitted to Chevron's technique in Martagao
Gesteira Children's Hospital, from 2010 to 2013.

Variable n % p
Gender
Male 3 273
Female 8 72,7 0,132
Total 11 100,0
Age
10 years 3 27,3
11 years 4 36,4
12 years 1 9,1
13 years 1 9,1
14 years 1 9,1
15 years 1 9,1
Total 11 100,0

Mean + SD 11,63 + 1,689
Median 11,00

Mode 11,00
Maximum 15

Minimum 10
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Table 2. Laterality of the feet affected by the hallux valgus in the HMG during the period
0f 2010 to 2013.

Laterality N %
Right 3 27,3
Left 3 27,3
Bilateral 5 45,5
Total 11 100,0

Table 3. Severity classification of hallux valgus in the pre and postoperative period.

Surgery Period N %

Preoperative

Mild Deformity 2 18,2

Moderate Deformity 8 72,7

Severe Deformity 1 9,1

Total 11 100,0
Postoperative

No Deformity 8 72,7

Mild Deformity 2 18,2

Moderate Deformity 9,1

Severe Deformity 0 0,0

Total 11 100,0
Discussion

The hallux valgus remains a very controversial pathology with
etiological bases little known. Mens and Lord [5], in 2005, and Castro
et al. [6], in 2009, reported that hallux valgus is a condition that
increases according to age [7] and, as shown in this study, children
less than 10 years old with hallux valgus were not found in the main
hospital for children care in the state of Bahia, Brazil (HMG). This is
probably due to the lack of diagnosis of the deformity and to the fact
that it is a pathology that, although present, only leads the patient to
a consultation when pain or inadequacy for shoes usage are present.

Most cases of hallux valgus in adolescents requiring surgery
present an increased angle between the first and second metatarses
[1]. This means that soft tissue surgery alone has a high recurrence
rate due to medial deviation of the first metatarse. Correction of the
adolescent’s hallux valgus requires not only the realignment of the
metatarsophalangeal joint but also correction of the varus deformity
of the first metatarse.

Osteotomy by the Wilson technique promotes good correction
of this deformity, leaving a wide contact surface between fragments;
However, a disadvantage is to promote a significant shortening of the
first metatarse [8]. Thus, it is contraindicated in patients who already
present the first metatarse shortened, because of the load transfer to the
lateral metatarsal heads due to the increased shortening. In addition,
this osteotomy is quite unstable and allows the fragments to deviate.

Mitchell’s osteotomy also provides a good correction of the first
metatarse varism; However, it promotes a slight shortening of the
same metatarse in addition to being made in cortical bone (diaphysis),
prolonging the consolidation time. Also a dorsal deviation of the distal
fragment may occur, which compromises the result of this surgery
[9-12].

The main advantages of Chevron osteotomy in relation to other
techniques are mainly related to the rate of complications. Because it
is performed on spongy bone, it requires less time for consolidation.
It does not produce shortening in the first metatarse, does not allow
dorsal deviation of the metatarsal head, and its technical execution is
easier than that of Mitchell’s osteotomy. The main limitation of the
Chevron technique is that it is only indicated for mild deformities
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(around 15°), because the distal fragment can only move laterally up
to one-third the width of the proximal fragment. Another concern
is that there may be a slight increase in the avascular necrosis rate of
the metatarsal head; However, Corlles [1,13] in a series of 148 cases
submitted to such procedures recorded only one case of necrosis.

Because of the small number of cases in this series, a fact justified by
the low frequency of this pathology and the few cases requiring surgical
treatment, this study could never attempt to establish conducts in the
treatment of hallux valgus in children and adolescents. However, the
present author joins those who argue that Chevron osteotomy is an
easy-to-perform surgical procedure whose postoperative period is
facilitated by the stability of the fragments.

Conclusion

The present study demonstrated that few children require surgical
treatment for hallux valgus, but when this happens it is more common
in female children and it most commonly affects both feet.

The study also demonstrated that Chevron osteotomy is fully
applicable to hallux valgus in the child in cases of mild to moderate
deformity (intermetatarsal angle around 15°), remaining as an excellent
treatment option.
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