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INTRODUCTION

Adolescent hallux valgus is a unique condition and
its surgical history is noted to have a high rate of
recurrence as has been previously documented in
the literature. The authors will discuss the impor-
tant etiologic factors of this deformity, and describe
in detail in the surgical procedures that can best
address the critical components of the deformity.

Many important differences can be identified
between the adolescent and adult hallux abducto
valgus deformities. In the adolescent bunion, there
are usually fewer degenerative changes around the
first metatarsophalangeal joint, however true joint
adaptation is more common. The most important
distinction between the adolescent and adult hallux
abducto valgus deformity is the strength of the
mechanical and genetic forces that are influencing
this deformity at such an early age. It is important
to appropriately address and control these deform-
ing mechanical and genetic factors in an attempt to
reduce the high rate of recurrence in this deformity.

INCIDENCE

Many authors have identified the fact that hallux
abducto valgus in the adolescent population is
quite common and can range from 22-36o70.

Adolescent hallux abducto valgus is more common
in females who comprrse 75-92o/o of the patients
who present with this deformity. Adolescent hallux
abducto valgus has been described as occurring
five times more frequently among the black popu-
lation than in the white population.

The typical adolescent with hallux abducto
valgus presents between 77-74 years of age. There
is often a positive family history for the deformity
as well as a750/obllateral occurrence.

ETIOLOGY

Any proximal deforming force producing compen-
sation in the foot by excessive pronation of the
subtalar joint can result in instability of the first ray
and promote the development of an adolescent
hallux valgus deformity. Although there are many
different theories concerning the etiology of hallux
abducto valgus in adolescents, it is generally agreed
that there are certain structural abnormalities that
result in dynamic muscle imbalance and biome-
chanical dysfunction. The important structural
abnormalities include: metatarsus adductus (com-
pensated or uncompensated), pes valgo planus,
metatarsus primus adductus, short or long first
metatarsal, rearfoot equinus, as well as the orienta-
tion of the first metatarsocuneiform joint.

The shape of the metatarsocuneiform joint has
been demonstrated to affect the stability of the first
ray. A horizontal setting is more likely to resist
adduction of the first metatarsal. An oblique orien-
tation of the first metatarsal cuneiform joint may
result in instability of the first ray and has been
associated with an increase in intermetatarsal angle.

Neuromuscular disease, ligamentous laxity,
and shoe wear have been cited as other causative
factors. Obviously, the deformity is very complex
and its etiology is multifactorial.

EVALUATION OF THE DEFORMITY

Adolescent hallux abducto valgus can range in
deformity from a simple bump to a severely pro-
gressive deformity with associated metatarsus
adductus and more proximal deforming influences.
Evaluation begins with a thorough patient and fam-
ily history. Common complaints include bump
pain, inability to wear shoes comfortably and an
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unpleasant cosmetic appearance which is psycho-
logically disturbing to the child.

Biomechanical, ofihopedic, and neurologic
evaluations should be conducted to determine
which etiological factors are contributing to the
deformity. These evaluations should include exam-
ination of the foot and ankle as well as a more
proximal exam to see whether limb length defor-
mities, genu varum, genu valgum, or any other
tarsal abnormality of the lower extremiry is present.
The examiner should also pay pafiicular attention
to the presence of compensated metatarsus adduc-
tus, collapsing pes valgo planus, or other
conditions which can produce excessive pronation.
Passive tange of motion at the first metatarsopha-
langeal joint in the deformed and corrected
position is evaluated, as well as the degree of rigid-
ity of the deformity. The joint is evaluated to
determine whether the sesamoid apparatus is
"tracking" or "trackbound," since this finding is

commonly associated with an increase in the prox-
imal articular set angle more comnonly seen in the
adolescent deformity.

Standard weight bearing radiographs are
taken in the angle and base of gait with attention
directed toward the intermetatarsal angle (IMA),
hallux abductus angle (IIAA), hallux abductus
interphalangeal angle (HAIA), metatarsus adductus
angle (MAA), proximal articular set angle (PASA),

distal articular set angle (DASA), sesamoid position
(SP), as well as the length of the first metatarsal. A
weight bearing DP projection with the subtalar
joint placed in a neutral position may be per-
formed to help unmask metatarsus adductus.

An accutate determination of the inter-
metatarsal angle in the presence of metadductus is
evaluated by using the formula as described by Yu
and DiNapoli: IMA + (MAA-15) = true IMA.

The status of the first metatarsal's growth plate
is evaluated. In most cases, a single growth plate is
located in the proximal melatarsal base, but occa-
sionally a distal first metatarsal physis can also be
present. Although it is difficult to assess acctrately
by radiographs alone, the effective proximal aftic-
ular set angle deviation of the first melatarsal
should be examined.

C ONSERVATTVE TREATMENT

Conservative treatment of adolescent hallux
abducto valgus should be directed towards those
patients with a mild deformity which is flexible in
nature and of a biomechanical origin. In this sce-

nario, orthotic devices can help prevent the
progression of the deformity. Other modalities such
as toe spacers and conforming shoe gear can also
be effective. However, if the patient is symptomatic
and the deformity progressive, long-term conselva-
tive treatment is discouraged. Surgical correction
should be considered in these cases since preven-
tion of further adaptive changes that can potentially
result in a non-functional joint is essential.

SURGICAL CONSIDERATIONS

The status and location of the first metatarsal's phy-
seal plate, the age of the patient, as well as any
ancillary surgical procedures are important consid-
erations in determining when to perform the
corrective surgery. Indications for surgical correc-
tion of adolescent hallux abducto valgus include
pain, cosmetic considerations, difficulty in acquir-
ing comfortable shoes, and a progressive or rigid
deformity. The goals of the surgical correction
should include relief of pain, prevention of the
progression of the deformity, cosmetic considera-
tions, and restoration of a normally functioning first
metatarsophalangeal joint.

Timing of the operation in relation to the
patient's age is also an important factor. If the
deformity is mild and static in nature, the surgery
can be delayed until bone growth is complete. If
the deformity is painful and rapidly progressive,
surgical correction should not be delayed for a sig-

nificant period of time.
Surgical techniques used to repair the adoles-

cent hallux abducto valgus can be divided into
capsule-tendon balance procedures, distal . first
metalarsaT osteotomies, proximal first metatatsal
osteotomies, and a miscellaneous group. It is

sometimes necessary to perform ancillary surgical
procedures such an tendoachillis lengthening,
metatarsus adductus correction, or flat foot repair
in coniunction with the repair of the hallux
abducto valgus.

The reasons for failure and patient dissatisfac-

tion can include recurrence of the deformity, poor
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cosmetic appearance associated with scar formation,
residual pain, and hallux limitus. The high rate of
recurrence associated with the repair of adolescent
hallux abducto valgus deseles attention. The litera-
ture reports a recurrence rate from 20-520/0. patients
who obtain adequate reduction of their inter-
metatarsal angle are reported to be more satisfied in
the long term with the results of their surgery.

MATERIALS AND METHODS

From 1985 through 7992, 53 feet and a total of 54
patients under the age of 21 with hallux abducto
valgus deformities were operated on through the
Foot and Ankle Institute at the pennsylvania
College of Podiatric Medicine. The medical record
of each patient was reviewed to identify the fol-
lowing: age of presentation, tace, sex, chief
complaint, age of symptom onset, family history,
suspected etiology, surgical procedures performed,
and postoperative complications. A retrospective
radiographic analysis was conducted on those
patients. These analyses contained a complete set
of weight bearing AP, obtique and lateral foot x-
rays in the angle and base of gait, with a follow-up
of at least eight weeks from the date of surgery.

DISCUSSION

After review of the medical records of 54 patients, it
was found that 53 feet underwent surgical intelen-
tion for correction of adolescent hallux abducto
valgus. The racial distribution in the study was heav-
ily weighted toward the non-white races with 59o/)
black, 2)o/o white, 77o/o Hispanic, and 2o/o Asian. The
gender characteristics of this study, 68.50/o female,
generally agree with other reported findings.

The most significant finding of the study was
a very high prevalence of abnormal metatarsus
adductus in patients with adolescent hallux
abducto valgus. Although metatarsus adductus has
been reported in the literature as being associated
with adolescent hallux abducto valgus, the authors'
findings contrast significantly with many other
authors in that approximately three-fourths of the
65 radiographs that were reviewed were abnormal
for metadductus. The clinical significance of this
finding is profound. it is the authors' contention
that under-recognized metatarsus adductus is one
of the factors that heavily contributes to the high

recurrence rate of this deformity. \rhen surgical
decisions are made between base and capital
osteotomies without an appreciation for the under-
lying metatarsus adductus, it is likely that the true
"intermetatarsal angle" will not be appreciated.
This factor could lead to an under-utilization of the
base osteotomies and an over-utilization of the
capital osteotomies.

A statistically significant relationship between
increased metatarsus adductus angle and increased
hallux abductus and proximal articular set angles
has been documented in the literature. Yu and
DiNapoli have postulated that the proximal articu-
lar set angle and hallux abductus angles both
increase with an increasing metatarsus adductus
angle. Griffiths and Palladino have also confirmed
this relationship. It is the authors' experience that
preoperative measurements do not accurately
reflect the true increase in the PASA as demon-
strated by intraoperative evaluation.

The authors also believe that there is proba-
bly an even greater discrepancy among recorded
values for proximal articular set angle in adolescent
hallux abducto valgus patients than in the adult
population. The radiographic angle can be mea-
sured by the "step-off" created in the cartilage by
adaptation. However, in adolescents, this "step off"
is not apparent because there is less time for atro-
phy of the under-:utllized cartllage to occur. This
simply adds more weight to the conclusion that the
PASA has a significant importance in the correction
of adolescent hallux abducto valgus, particularly in
the proportion of patients who also have an abnor-
mally increased metatarsus adductus angle.

TREATMENT

The timing of surgery in the adolescent with hallux
abducto valgus is somewhat controversial. The
authors' criterion (for determining whether or not
to delay surgery until after osseous maturity) is
based on a combination of the severity of defor-
mity, degree of symptoms, and controllability of
the deforming forces. These patients are classified
into two distinct types of adolescent hallux
abducto valgus. The first group, Type I, are those
patients with one or more of the following charac-
teristics: early onset, familial history, significant
metatarsus adductus, or more severe deforming
forces (equinus, flatfoot, etc.). The second group,
Type II, is comprised of patients with a moderute
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degree of deformity (IMA, I{AA), rectus foot type,
controllable deforming forces, late onset, and with
less progression of the deformity.

In reviewing their experience with these
patients, the authors have identified several factors
that are impofiant to evaluate and treat in adoles-
cents with hallux abducto valgus deformity. First,
the high incidence of metatarsus adductus empha-
sizes the need to critically evaluate this factor in all
patients. In conjunction with the high incidence of
metatarsus adductus, adaptation of the metatarsal
head (high PASA) is an impofianr aspect of this
deformity and should be evaluated introaopera-
tively. Fufihermore, there are two discrete groups
of patients with adolescent hallux abducto valgus
deformity, and the treatment differs significantly
between the two groups. Those patients with a
Type I deformity should be treated more aggres-
sively with base wedge type osteotomies, whereas
a Type II deformity may benefit adequately from a
capital osteotomy. In this study, the closing base
wedge osteotomy was found to provide superior
correction of the intermetatarsal angle.

SUMMARY

Important etiologic factors associated with adoles-
cent hallux abducto valgus deformities, as well as
the surgical procedures that are available to
address the deformity, have been reviewed. In this
study, the authors found a high incidence of
metatarsus adductus (75.4010) in patients with ado-
lescent hallux abducto valgus. This factor is often
under-recognized and as a result, the deformity
may not be treated as aggressively as needed. This
often leads to a high recurrence of the deformity.
Another factor which contributes to the high recur-
rence rate would be an elevated proximal articular
set angle, which has been previously correlated to
a high metatarsus adductus angle. Therefore, intra-
operative assessment and correction of this
deformity is necessary to prevent recurrence.
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