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Surgical Treatment of Congenital Hallux Varus
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Background: The purpose of this study was to report outcomes of congenital hallux varus deformity after surgical treatment.

Methods: We evaluated ten feet of eight patients with a congenital hallux varus deformity, including four feet combined with a

longitudinal epiphyseal bracket (LEB). There were seven male patients and one female patient with a mean age of 33 months (range,

7 to 103 months) at the time of surgery. Two patients were bilaterally involved. The mean duration of follow-up was 5.9 years (range,

2.3 to 13.8 years). Clinical outcomes were assessed according to the criteria of Phelps and Grogan. Surgical procedures included
the Farmer procedure, the McElvenny procedure or an osteotomy at the first metatarsal or proximal phalanx.

Results: The clinical results were excellent in two feet, good in six and poor in two feet. The LEB was associated with hallux
varus in four feet and were treated by osteotomy alone or in conjunction with soft tissue procedure.

Conclusions: Congenital hallux varus was successfully corrected by surgery with overall favorable outcome. Preoperatively, a

LEB should be considered as a possible cause of the deformity in order to prevent recurrent or residual varus after surgery.
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Congenital hallux varus is a rare condition in which the
great toe is angled medially at the metatarsophalangeal
joint. The varus deformity of the toe can vary in severity
from only a few degrees to as much as 90°. The cleft be-
tween the great and second toe is usually larger than nor-
mal.” Potential causes of the congenital hallux varus are
multifactorial, including: thickened medial cords, medial
slopes to the first metatarsocuneiform joints, first metatar-
sal longitudinal epiphyseal bracket (LEB; delta phalanx),
shortened block first metatarsals, space occupying extra
metatarsals with the first web spaces and ineffective ab-
ductor halluces and adductor hallucis insertions."”
Surgical correction is generally recommended for
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congenital hallux varus and various surgical techniques
have been described.”****'” McElvenny'” described the
removal of accessory bones, medial sesamoidectomy and
capsulotomy, release of the medial fibrous band, rein-
forcement of the lateral capsule, transfixing of the meta-
tarsophalangeal joint with a Kirschner wire and a partial
syndactylization of the first and second toes.” Farmer" ad-
dressed soft tissue contractures and described a rotational
skin flap and syndactylization of the first and second toes.
Resection of the entire abductor hallucis muscle and ten-
don, tenotomy of the abductor hallucis tendon, metatarsal
osteotomy and also arthrodesis have been reported.”>'”
However, most previous studies of outcomes after surgical
treatment of congenital hallux varus have been based on a
small number of case series or have included several mixed
disease cases."***'*'” Few studies have reported surgical
outcomes of several cases with long-term follow-up.*"”
These factors, in addition to the rarity of disease, limit our
understanding of this complex deformity.

On the other hand, congenital hallux varus may
coexist with other malformations of the foot, such as a
LEB of the first metatarsal.” A LEB is a rare ossification
anomaly of tubular bones in which an arcuate secondary
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ossification center brackets the diaphysis and metaphysis
of a phalanx, metacarpal, or metatarsal.**"*"” LEB results
in a short, trapezoid-shaped metatarsal, metatarsal angula-
tion and hallux varus if the first metatarsal is involved. Soft
tissue correction alone of a congenital hallux varus com-
bined with a LEB of the first metatarsal leads to persistent
abnormal growth of the aberrant epiphysis of the first
metatarsal, which can be a definite cause of recurrent var-
us deformity. This concept has been articulated by several
authors and various surgical correction techniques for hal-
lux varus associated with a LEB of the first metatarsal have
been described.*>*'” In this study, we report outcomes
for patients with a congenital hallux varus deformity after
surgical treatment.

METHODS

Totally ten feet of eight patients with a congenital hallux
varus deformity were surgically treated at our institute
between 1993 and 2008 by the senior author. Indications
for surgery were to improve appearance and to enable the
wearing of normal shoes.” There were seven male and
one female with a mean age at the time of surgery of 33
months (range, 7 to 103 months). Two patients showed
bilateral involvement. Mean duration of the follow-up was
5.9 years after index operation (range, 2.3 to 13.8 years).
Six of the patients had hallux varus as an isolated con-
genital anomaly, while two patients had other anomalies;
one had a congenital anterolateral bowing of the tibia on
the ipsilateral side, and the other patient had a congenital
anterolateral bowing of the tibia and hypoplasia of the sec-
ond finger on the ipsilateral side.

A preoperative, simple radiograph was used to
evaluate the angular deformity, the presence of supernu-
merary bones or toes and abnormal appearances of the
first metatarsal or phalanges, including a LEB. Based on a
preoperative radiograph and operative findings, pathologi-
cal structures in patients reported to be associated with
congenital hallux varus deformity by McElvenny'” were
described as follows: (1) short, thick metatarsal, (2) acces-
sory bones or toes, (3) varus deformity of one or more of
the four metatarsals, and (4) a firm fibrous band extending
from the medial side of the great toe to the base of the first
metatarsal. Residual varus deformity or recurrence was
evaluated by postoperative, simple radiographs and clini-
cal photographs in all patients at follow-up.

Clinical outcomes were assessed according to the
criteria of Phelps and Grogan.” Pain, calluses, residual de-
formities and scar cosmesis were examined in all patients
and the final results were graded as excellent, good or

poor. The final result was rated as the most unsatisfactory
grade out of the four categories. Furthermore, the patients
were asked if they experienced any difficulty in wearing
shoes and if they felt that the cosmetic results were satis-
factory. The study was approved by our institutional re-
view board.

RESULTS

Anatomic Configurations of the First Metatarsal and
Phalanges

All of the deformities in our patients were associated with
one or more of the four components described by McEIl-
venny'” (Table 1). Preaxial polydactyly was present in all
patients. Five feet of three patients had been operated to
remove polydactyly approximately 12 months after birth
at another institute (patients 5, 7, and 8). All remaining
five patients had preaxial polydactyly of incompletely du-
plicated phalanges (type 4 according to Venn-Watson clas-
sification”), although most of the phalanges were poorly
formed with little bony contact and arose from the medial
border of the foot at the level of the metatarsophalangeal
joint.” These were removed at surgery. A firm fibrous
band that extended from the medial side of the great toe to
the base of the first metatarsal was also common, present
in nine of the ten feet.

A combined LEB was identified in four feet and
involved the first metatarsal in three feet (right foot of
patient 5 and both feet of patient 7) and the proximal pha-
lanx of the great toe in one foot (patient 8). Interestingly,
varus deformities were still present even though all of
them had a previous history of surgical removal of poly-

dactyly.

Surgical Procedures

Surgical procedures varied according to the severity of
the deformity and the anatomic configuration of the first
metatarsal or proximal phalanx (Table 1). Decisions re-
garding surgical options were individualized, mainly de-
pending on the pathology and severity of the deformity as
well as on the age of the patient. A soft tissue procedure,
as described by Farmer” or McElvenny,"” was in isolation
performed for three feet (patients 1, 3, and 4) and in con-
junction with osteotomy of the first metatarsal or proximal
phalanx in four feet. Specifically, a medial open-wedge
osteotomy of the first metatarsal was performed for the
three feet with a combined LEB of the first metatarsal (right
foot of patient 5 and both feet of patient 7), followed by
an interposition of an appropriately sized allogenous strut
graft (Fig. 1). An osteotomy was performed at the proxi-
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Fig. 1. Patient 7. (A) Preoperative photograph showing bilateral hallux varus with widening of the first web space. Preoperative scars due to removal of
accessory toes are also noted. (B) Preoperative radiograph of the right foot at 58 months of age showing a short thickened first metatarsal, which might
result from closure of the physis between the bracket and diaphysis. Radiographs at the immediate postoperative follow-up (C) and at the final follow-

up (D).

Fig. 2. Patient 2. (A) Preoperative photograph showing marked medial deviation of the broad great toe and widening of the first web space. (B)
Preoperative radiograph showing varus angulation of the first metatarsophalangeal joint and accessory bone of the great toe. (C) Follow-up photograph.
(D) Sufficient correction with cosmetically satisfactory appearance of the foot was observed at four years after the Farmer technique and medial open
wedge osteotomy at the proximal phalanx. The final result was graded as excellent at 10 years after surgery.

mal phalanx for the foot with hallux varus combined with
a LEB of the proximal phalanx. The Farmer technique was
initially performed for patient 6 with a severe deformity,
but the varus alignment was not sufficiently corrected. A
lateral closing-wedge osteotomy of the first metatarsal was
performed for further correction because the first meta-
tarsal was not shortened. After the Farmer technique was
performed, the varus deformity was still present in patient
2 with an interphalangeal joint and a severe varus preop-
erative angulation of 60°. Further correction with a medial
open-wedge osteotomy at the proximal phalanx was nec-
essary to achieve a neutral alignment (Fig. 2).

Clinical and Radiological Results

The clinical results were excellent in two feet, good in six
and poor in two feet (Table 1). There were no or minimal
problems with footwear in all patients. Gross appear-
ances were satisfactory compared with preoperative ap-
pearances, although none of the feet could be described

as cosmetically normal.” An unsatisfactory rating was
generally related to scar cosmesis. One patient with poor
results (patient 5) who had been bilaterally treated was not
satisfied due to scar cosmesis of both feet, even though he
did not experience pain or footwear problems. The varus
deformity was significantly corrected by surgery in all
patients. The mean varus angulation of 29.1° at the meta-
tarsophalangeal joint was improved to a mean angle of 4.0°
of valgus at follow-up (p < 0.05) (Table 1). Overcorrection
was seen in one patient, who had 30° of valgus angulation
at follow-up, although he did not complain of pain or dif-
ficulties wearing footwear.

A revision surgery was necessary in two patients.
One patient (patient 1) with a previous surgery using the
Farmer technique complained of a painful bump on the
medial aspect of the great toe and persistent widening of
the first web space at weight-bearing at year 6 postopera-
tive. Soft tissue procedures were performed to resect the
medial skin bump and to narrow the first web space. The
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patients’ outcome was rated as good at the final follow-up.
The other patient (patient 3) experienced footwear prob-
lems due to shortening of the first ray with mild, residual
varus after the Farmer procedure. This patient required a
medial open-wedge osteotomy of the first metatarsal and
insertion of a strut allograft for further correction 7.5 years
postoperative. This patient’s outcome was eventually rated
as good.

DISCUSSION

In the current study, congenital hallux varus deformities
were treated with various surgical techniques on a case-to-
case basis depending on the severity and anatomic charac-
teristics of the deformity. Overall, these techniques yielded
favorable results in terms of pain, ability to wear footwear
and recurrence of the deformity. Several studies have re-
ported surgical outcomes for congenital hallux varus (Table
2)."*¥¥101) These studies evaluated patients with mixed
diseases or were based on only a few case reports. No uni-
form method was used to assess clinical outcome and also
various surgical procedures were used. This heterogeneity
in previous studies, as well as in ours, is most likely not
only due to the rarity of congenital hallux varus, but also
to the lack of an established, clear definition of the defor-
mity, its underlying pathomechanisms and the surgical
treatment of choice for correction.

General guidelines recommend that the issues to be
considered for surgery are the correction of a polydactyly
if present; correction of the soft tissue tether on the medial
side of the foot and the enlarged web space between the
great and second toe; correction of a metatarsal-phalangeal
incongruity and the correction of a metatarsal or bracket
epiphyseal deformity.'” Soft tissue procedure by McEI-
venny'" or Farmer" is recommended if the first metatarsal
is normal. Also a combined bony deformity, such as a
LEB, should be corrected. We followed this guideline in
our series and decisions regarding surgical options were
based on the pathology and severity of deformity and
were individualized for each patient. Mills and Menel-
aus” reported surgical outcomes of 20 feet of 12 patients
followed-up for an average of 12.7 years. Surgical proce-
dures varied, including McElvenny technique for nine feet,
Farmer technique for four, metatarsal osteotomy for two
and arthrodesis of the first metatarsophalangeal osteotomy
for one foot. The results of soft tissue procedures, such as
McElvenny or Farmer technique, and those of arthrodesis
were satisfactory, but the metatarsal osteotomy produced
unsatisfactory results. They reported that metatarsal oste-
otomy could cause footwear problems due to varus defor-
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mity of the second and third toes or shortening of the first
ray. Even amputations of digits were needed to improve
the symptoms in their series.”

In the current study, an osteotomy of the first meta-
tarsal or proximal phalanx was more frequently performed
than in that of Mills and Menelaus” and good to excel-
lent results were yielded in five of seven feet. Specifically,
a soft tissue procedure alone was performed in three feet,
an osteotomy alone in three and a combined soft tissue
procedure and osteotomy in four feet (Table 1). As result,
two of three feet with soft tissue procedure alone had re-
vision surgeries (patients 1 and 3) and two of three feet
with osteotomy alone had poor clinical outcomes because
of unsatisfactory cosmesis (bilateral in patient 5). On the
other hand, all of four feet with combined procedures had
excellent or good results without any complication or sub-
sequent surgery.

Our study results demonstrated that an osteotomy
in conjunction with adequate soft tissue procedure would
be a reliable option for the correction of congenital hallux
varus. In this series, a soft tissue procedure alone did not
provide satisfactory correction and further correction was
deemed necessary in case of a combined bony deformity
of the metatarsal. We preferably used an opening wedge
osteotomy with an interposition of the allograft. This pro-
cedure was always combined with physeal bridge resection
for a LEB. Our technique, consisting of Farmer technique
and opening wedge osteotomy, provided satisfactory cor-
rection and good clinical results. We also postulated that
an osteotomy plays some role in congenital hallux varus
surgery, like described as follows: first, an osteotomy can
be used to further correct any residual deformity after the
soft tissue procedure. It is possible that varus angulation
could remain at the first metatarsophalangeal joint or in-
terphalangeal joint due to the severity and complexity of
the deformity, and widening of the first web space could
still be present after a soft tissue procedure alone. Widen-
ing of the forefoot should be corrected because it can re-
sult in difficulties wearing footwear or painful calluses. A
lateral closing osteotomy or medial open wedge osteotomy
of the first metatarsal can reduce the first and second in-
termetatarsal angles and cause relief of symptoms. An os-
teotomy can not only reduce varus angulation, but can also
narrow the gap between the first and second toes. Second,
a short first metatarsal can be corrected by interposition
of a bone graft after osteotomy. Uncorrected shortening
of the first metatarsal can cause footwear problems and
residual deformities.” Graft positioning following a medial
open-wedge osteotomy may be used for lengthening as
well as to reduce varus angulation.”

LEB involving the first metatarsal is a common
cause of hallux varus.”*"*'*'” In the current study, it was
clear that congenital hallux varus in four feet resulted from
a LEB of the first metatarsal or proximal phalanx. All of
these feet had a residual hallux varus even after previous
removal of polydactyly approximately 12 months after
birth.”"*"” Therefore a LEB could not have been consid-
ered at the initial surgery until two years of age as it is the
time point where the ossification of the proximal and distal
ossification centers occurs and it cannot be detected on
radiographs before.” "' A longitudinal growth of the digit
is impossible because the longitudinal bony bracket cannot
elongate sufficiently if a LEB is not treatedand the growth
occurs in a C-shape along the shortened side of the bone.
Bracketing along the medial shaft of the bone probably
led to varus deviation with growth in these patients. Sobel
et al."” emphasized that a LEB should not be overlooked
when treating pediatric deformities, including congenital
hallux varus. We agree that a bracket epiphysis should be
suspected if a bone appears short or wide on radiographs in
conjunction with one of the known associated anomalies or
syndrome.””"” Diagnostic modalities, including magnetic
resonance imaging or ultrasonography, have been shown to
be effective in children less than two years of age before the
occurrence of ossification of the bracket."*"”

Numerous surgical procedures to treat a metatarsal
LEB have been described; these include bracket chondro-
osteotomy accompanied by fat interposition, resection of
the LEB with silicone polymer or polymethylmethacrylate
interposition, simple bracket excision before ossification,
distraction osteogenesis and metatarsal osteotomy after
complete closure of the LEB.***"”*” The overall goal of any
of these procedure is to eliminate the tethering effect of
the growth plate by removing the bar and therefore to pro-
mote growth in a lengthwise fashion.*'” We performed a
medial open-wedge osteotomy at the diaphysis of the first
metatarsal with interposition of an allogenous strut graft
to resect the abnormal longitudinal section of the epiphy-
sis, to correct varus angulation and to lengthen the short
first metatarsal. Three of four feet with a LEB were suf-
ficiently corrected and showed favorable clinical outcomes
using this method. However, in patient 5 (poor results),
the varus angulation of the first metatarsal shaft still re-
mained and the longitudinal growth of the first metatarsal
was not sufficient at the final follow-up, although the hal-
lux varus did not have a gross physical appearance. The
radiographic results of this patient were inferior to those
reported by Mubarak et al.*"; these authors demonstrated
successful longitudinal growth and a normally-shaped
metatarsal after central physiolysis for metatarsal LEB.
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We reported outcomes after treatment of congenital
hallux varus using various surgical techniques. Although
the small size of our series precludes a definitive conclu-
sion on the optimal treatment strategy, based on our find-
ings we only regard an osteotomy in conjunction with soft
tissue reconstruction as being of importance. Further-
more, patient’s age is another factor that must be assessed
when considering surgery. As shown in our series, a LEB
is one of the causes of the deformity and should be taken
into consideration at the initial evaluation. Resection of a

bracket epiphysis should be performed as with other pro-
cedures to prevent recurrent deformity. We also recom-
mend further evaluation with magnetic resonance imaging
or ultrasonography before surgery if the presence of a LEB
is in doubt, especially for patients aged two years or less.
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