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Subtle Cavus Foot: Diagnosis and
Management

Abstract

The subtle cavovarus foot (SCF) is a mild malalignment caused by
either primary hindfoot varus or a plantarflexed first ray, resulting in
a typical constellation of symptoms because of altered foot
mechanics. Key clinical signs are a peek-a-boo heel and a positive
Coleman block test. The cavovarus position places lateral ankle soft-
tissue structures, such as the anterior talofibular ligament and the
peroneal tendons, on stretch during normal gait. This can lead to
common conditions such as lateral ankle instability, peroneal tendon
tears, and stress fractures of the lateral metatarsals and cuboid. The
gait cycle is altered because a greater proportion of time is spent with
the transverse tarsal joints locked due to the overall varus foot
position. In contradistinction to physiologic valgus at heel strike, which
maintains the transverse tarsal joints unlocked and affords
approximately 50% force dissipation, the increased rigidity of the foot
causes amaldistribution of forces that leads to acceleratedwear of the
midfoot joints and increased stresses along the plantar fascia and the
Achilles tendon insertion.Successful nonsurgicalmanagement requires
correction of the biomechanical anomaly; surgical management of
a subtle cavovarus foot typically is part of a comprehensive plan for
correcting the symptoms and the malalignment.

Subtle cavus foot (SCF) is tradi-
tionally characterized by mild

heel varus and a plantarflexed first
ray. Although the term cavus is fre-
quently associated with neurologic
disorders (eg, hereditary motor and
sensory neuropathy, spinal pathol-
ogy), SCF is considered to be a vari-
ant of normal; thus, information has
been sparse. Conversely, studies relat-
ing foot structure to pathologic con-
ditions have produced a bank of
substantial knowledge over the years
for conditions such as the planovalgus
or“flatfoot.” In a 2005 review of SCF
by Manoli and Graham,1 however,
three factors were identified that ex-
plained why SCF has not received
similar emphasis. These factors
include training bias, subtle clinical

examination findings, and the absence
of a simple clinical or radiographic
sign. A growing body of literature,
however, is now allowing for an
increased awareness of this foot
position and its association with foot
and ankle disease.

Etiology

First reported by Manoli and col-
leagues1,2 in 1993, SCF is described as
an “underpronator.” It is presumed to
be idiopathic, although Manoli et al2

have speculated about the existence of
a familial inheritance pattern and
poorly delineated genetic determi-
nants. Whereas genetic data, as well
as formal incidence and prevalence
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data, are not available, it is estimated
that 25% of the population has SCF.3

In a preliminary study by a pedorthic
practice, consisting of a year-long
patient log, it was noted that slightly
over half of all patients were fitted
with cavus-correcting foot orthoses.4

Whereas no classification system ex-
ists to date, it is considered to be
a mild malalignment along the spec-
trum of normal.
Other theoriesmay explain this foot

position, including aberrant mor-
phology of the calcaneus and/or sub-
talar joint, plantar flexion of the first
ray, and/or an overactive peroneus
longus tendon. To better describe
these concepts, a brief review of foot
mechanics is helpful. With each suc-
cession of the gait cycle, the foot first
passes through a flexible phase at heel
strike and then a more rigid phase at
toe-off. The flexible phase is high-
lighted by relative valgus of the cal-
caneus, eversion of the subtalar joint,
and nonparallelism of the talus and
calcaneus on an AP radiograph of the
foot. In this position, the hindfoot is
flexible and able to absorb the force of
the heel strike. Progression to footflat
and toe-off results in a shift into rela-
tive varus of the calcaneus, inversion
of the subtalar joint, and parallelism
of the talus and calcaneus on the AP
view. In this position, the foot is rigid
enough to act as a lever for push-off
and forward propulsion.5-7

Hindfoot-driven SCF is described as
a malposition deriving from the calca-
neus and/or the subtalar joint. Theories
regarding this etiology includeaberrant
bony morphology, such that the cal-
caneal tuberosity is excessively medial
to the long axis of the calcaneal body,
as seen on a Harris heel view. Under-
lying calcaneal varus has been evalu-
ated radiographically. A prospective
case-control study was conducted on
11 patients with recurrent ankle insta-
bility and 12 control subjects. CT
analysis of the calcaneus was con-
ducted; this study revealed a statisti-
cally significant increase in the central

calcaneal varus angle, thought to cor-
relate with increasing hindfoot varus.8

It may also be caused by a malalign-
ment at the subtalar joint. An abbre-
viated flexible valgus phase of the gait
cycle is often seen in conjunction with
limited hindfoot eversion.
Other etiologies of hindfoot-driven

SCF include tarsal coalition,malunion
of a calcaneal and/or talus fracture,
poliomyelitis, or scarring of the deep
posterior compartment as a sequela of
compartment syndrome, or it is sim-
ply idiopathic.1,9,10

Forefoot-driven hindfoot varus re-
fers to a position that a flexible hind-
foot assumes when compensating for
aplantarflexed first ray.11 The etiology
of this anomaly is unknown. The
effect is such that the first metatarsal
head contacts the ground before the
hindfoot reaches full eversion. The
first ray then acts as a kickstand and
abbreviates the flexible phase of the
gait cycle. Cotton’s12 “static triangle
of support,” comprising the heel, first
metatarsal, and fifth metatarsal, is also
disrupted (Figure 1). Specifically, the
plantarflexed first ray tips the plane so
that the heel is in varus.Whenwalking
is viewed as a cyclical loading event,
these factors may lead to less shock
absorption at heel strike, eccentric
bony loads, and possible attenuation
of the lateral soft-tissue structures.12,13

Peroneal tendon overdrive may also
contribute to this malalignment.14

With normal activity occurringmostly
in the stance phase of gait,15 the
insertion of the peroneus longus
plantarly at the lateral bases of the
first metatarsal and medial cuneiform
makes it possible for it to be a de-
forming force. If hyperactivity of the
peroneus longus tendon is present, the
first ray may be prematurely plantar-
flexed at the footflat and/or toe-off
phases of gait.16 This activity would
potentially “lock” the midfoot earlier
in the gait cycle and simultaneously
swing the hindfoot into varus.
Given our nascent understanding of

this deformity, it also is possible that

the deformity is multifactorial. In
a 2010 study byMaskill et al,17 29 feet
with subtle cavus deformities and
persistent lateral pain after ankle
sprain were surgically managed after
failing to respond to nonsurgical
management. Findings in this group
revealed that all patients had primary,
hindfoot-driven varus. This is
a departure from the findings ex-
pressed by Manoli and Graham1 in
2005. It is important to note, however,
that the results of the Coleman block
test in the latter study were interpreted
as forefoot-driven hindfoot varus
when the heel was fully corrected to 5!
of valgus, as opposed to neutral. None
of the patients fully corrected to this
extent; therefore, all required a calca-
neal osteotomy. It was also noted that
86% of the patients had a residual
forefoot deformity after the lateralizing
calcaneal osteotomy, thus requiring
first metatarsal osteotomy and/or
peroneal tendon transfer. In this series,
the patients’ clinical scores improved
significantly after combined bony and
soft-tissue management. This implies
that the causes of the SCF position
may be multifactorial.

Pathophysiology and
Correlation With Foot and
Ankle Disorders

It was initially thought that SCF was
primarily a forefoot-driven mal-
alignment. As noted previously, in
the series reported by Maskill et al,17

all patients underwent a calcaneal
osteotomy, and the majority of pa-
tients also underwent other proce-
dures, such as a first metatarsal
osteotomy or a peroneus longus to
brevis transfer. Regardless of the eti-
ology, salient biomechanical features
of SCF include a varus hindfoot pos-
ture and increased stiffness. These
features potentially alter gait mechan-
ics with walking and running. Over
time, aberrant progression through the
gait cycle may possibly explain the
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various pathologies that may be asso-
ciated with SCF, including lateral col-
umn overload, stress fractures, and
injury to the peroneal tendons and the
lateral ankle ligaments.
Clinical support for such potential

associations is inferred primarily from
studies examining the relationship of
arch height to athletic and overuse in-
juries.18-22 A 2001 survey of 40 run-
ners by Williams et al18 consisted of
20 runners with a high arch and 20
runners with a low arch, as deter-
mined by arch ratio. Results showed
that the high-arched runners reported
a higher rate of foot and ankle in-
juries. Specifically, the high-arched
runners had more lateral ankle in-
juries, whereas the low-arched run-
ners had more knee injuries. The rate
of injury in the high-arched groupwas
also higher overall. In a prospective
study of 449 Navy SEAL candidates
over a 2-year period, candidates with
an elevated arch had a higher rate of
stress fractures than did normal-
arched candidates.20 Cowan et al,21

in a study of Army infantry recruits,
also reported a significant linear trend
for an increased risk of injury with
increasing arch height.
The use of dynamic pedobarog-

raphy in patients with hereditary

motor and sensory neuropathy before
and after surgical management has
revealed information about signifi-
cant alterations in loading and gait
patterns, specifically in the heel, the
first ray, and the lateral border of the
foot.23 Preoperative findings included
prolonged contact times in all three
regions. In cadaver studies of induced
cavovarus foot, ankle joint contact
pressures migrated anteriorly and
medially with increasing deformity.24

Pedobarographic studies have also
shown that cavus alignment is linked
with lateral foot and ankle pathology.
In a pressure plate analysis that
compared barefoot walking of nor-
mal control subjects with patients
having chronic ankle instability, the
patients with instability had elevated
lateral forefoot loading and increased
midfoot and lateral pressure during
the stance phase.25,26

Whereas there are no such similar
data specifically available on SCF, it
can be postulated that abnormal joint
pressure distribution would also
occur, albeit to a lesser extent. Such
maldistribution of force over time
could explain the higher rates of stress
fracture in athletes, as well as peroneal
tendon pathology and ankle instabil-
ity, among other conditions.4,19 In

a 2012 review of the surgical man-
agement of peroneal tendon disorders,
including peroneal tendon tears and
instability, it was found that 33% of
patients also had underlying hindfoot
varus that required surgical correc-
tion.27 In a review of patients with
persistent pain or recurrent instability
after a lateral ligament reconstruction,
underlying hindfoot varus occurred in
28% of the patients.28

Clinical Presentation

History
The clinical history isoften remarkable
for chronic symptoms. Many patients
with SCF report long-standing mild
symptoms, such as recurrent ankle
instability, lateral column pain, or
peroneal tendon subluxation, often
present since adolescence. A common
presentation is anathlete in the thirdor
fourth decade of life with a history of
chronic ankle instability or lateral foot
pain. Another typical presentation is
a chronic fifth metatarsal stress frac-
ture or a recurrent lateral metatarsal
fracture.
Patients with SCF may have failed

to respond to prior nonsurgical and
surgical interventions.29 Examples

Figure 1

Diagram delineating the mechanics of forefoot-driven hindfoot varus with the effect of weight bearing on a foot with
a plantarflexed first ray. A non–weight-bearing left foot is seen from the side (A) and from the back (B), where the first ray is
seen closer to the ground or more plantarly positioned than any other plantar structure. C,Weight bearing forces the foot into
a plantigrade position. The ground reactive force acts on this plantarflexed first ray, forcibly elevating it to make the plantar
surface of the foot level. However, this causes a compensatory varus (D) in the hindfoot. (Reproduced with permission from
Paulos L, Coleman SS, Samuelson KM: Pes cavovarus: Review of a surgical approach using selective soft-tissue
procedures. J Bone Joint Surg Am 1980;62:942-953.)
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include a recurrence of lateral ankle
instability29,30 or peroneal tendon
subluxation after repair, as well as
nonunion of fifth metatarsal frac-
tures after surgical fixation.

Physical Examination
The key clinical sign of SCF is
a “peek-a-boo” heel; this can be seen
as a medial prominence of the heel
pad on standing alignment evalua-
tion from the front with the feet
directed straight ahead. In a nor-
mally aligned foot, the heel pad
should not be visible. In SCF, the
low-grade varus of the heel can be
very difficult to identify from
a standing evaluation from the back.
As such, a standing evaluation from
the front should also be used to iden-
tify this mild deformity3 (Figure 2).
Whereas it is a more common occur-
rence that the medial longitudinal arch
is elevated, it is important to note
that the shape of the arch is less
important than the position of the
heel and that some patients may even
have a normal-appearing arch.
Callosities on the plantar aspect of

the foot form when there is an excess
load being borne on that area.31,32

With SCF, a medial plantar callosity
often forms under the first meta-
tarsophalangeal joint32,33 (Figure 3).
A large proportion of the patients
also have a contracture of the gas-
trocnemius. This should be further
evaluated using the Silfverskiöld test.
This test assesses the relative passive
dorsiflexion of the ankle with two
different positions of the knee.
To administer the Silfverskiöld test,

the examiner begins by fully extend-
ing the knee. With the subtalar joint
in neutral, an upward force is sym-
metrically placed across the forefoot.
The examiner notes the angle of
dorsiflexion at the ankle, normally
about 10!. In this same position, the
patient is then instructed to flex the
knee, which relaxes the gastrocne-
mius muscle. The angle of dorsi-
flexion at the ankle is then reassessed,
typically now 20! above neutral.
The utility in this test is that it can

identify the anatomic level of con-
tracture. If the angle of ankle dorsi-
flexion does not change with flexion
of the knee, the equinus is derived
from the Achilles tendon proper or
a lesion in the ankle, such as an ante-
rior spurorarthrofibrosis of the ankle.
However, if the patient has a loss of

normal dorsiflexion that corrects with
flexion of the knee, then the gastroc-
nemius is identified as the source.34,35

Passive subtalar rangeofmotionmay
reveal limited eversion. Motor and
sensory examination should be normal
and symmetric, as should the vascular
examination. Ankle stability should be
assessed with the anterior drawer test
and the talar tilt test. The peroneal
tendons should be assessed for
strength, tenderness, and instability.
A valuable examination tool is

dynamic hindfoot evaluation from
behindduringactiveheel rise.With the
examiner positioned behind the
standing patient, the hindfoot can be
examined during double-limb heel
rise. In a neutrally aligned foot, the
hindfoot will visibly swing from 5! of
physiologic valgus into varus as the
hindfoot is raised. This does not occur
in a patient with SCF. Instead, the heel
will simply elevate but not invert
through an arc of motion (Figure 4).
Performing the Coleman block test,

described in 1977 to determine the
flexibility of a cavovarus foot of neu-
rologic origin, is critical when evalu-
ating a patientwith SCF.17,36 It is used
to assess for forefoot-driven hindfoot
varus. If there is a flexible subtalar

Figure 2

A, The patient’s left foot is in a neutral standing posture; the medial heel is not visible when viewed from the front. The right
foot is subtly cavus, with the medial edge of the heel visible. B, The patient has bilateral subtle cavus feet. Evaluation from
the front clearly reveals a medial prominence of the heel pads bilaterally (dashed oval).C, Evaluation of the patient in panel B
from the back. Because this is a subtle deformity, examination from the back reveals an almost normal alignment,
highlighting the benefit of examination from the front. (Panel A reproduced with permission from Chilvers M, Manoli A II: The
subtle cavus foot and association with ankle instability and lateral foot overload. Foot Ankle Clin N Am 2008;13:315-324.)
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joint, the Coleman block test effec-
tively eliminates the contribution of
the first ray to hindfoot alignment.
Specifically, by having the patient
stand supported by a 1-inch block
under the heel and lateral border of
the foot, the first ray is unloaded and
its contribution to the alignment of the
foot is eliminated. If hindfoot varus
corrects to 5! of valgus with unloading
of the first ray, it is then considered to
be forefoot driven (Figure 5).
An assessment of the relative contri-

bution of the peroneus longus to first
metatarsal plantar flexion should also
be completed.37 With the patient
seated, the knee is extended and the
ankle is actively dorsiflexed. The
examiner places a thumb underneath
the first metatarsal head and the other
thumb underneath the lessermetatarsal
heads. The patient is then instructed to
maximally plantarflex the foot against
resistance. Excessive plantar flexion of
the first ray with this maneuver may be
indicative of peroneus longus hyper-
activity1,17 (Figure 6).

Diagnostic Imaging

Because SCF is a mild deformity,
standing radiographs may not show

any obvious abnormalities. To date,
no high-level evidence correlates
radiographic criteria with clinical
findings; however, certain radio-
graphic parameters should be con-
sidered. On standing lateral views of
the foot and ankle, the arch height,
the shape of the midfoot joints, the
Meary angle (ie, talonavicular–first
metatarsal angle), and the position of
the fibula should be noted38 (Figure
7). Measured as the distance from

the base of the medial cuneiform to
the base of the fifth metatarsal on
a lateral view of the foot, an arch
height value of.14 mm is indicative
of a plantarflexed first ray; a normal
arch height value measures approx-
imately 10 mm.13 A vertically ori-
ented midfoot with a “stacked”
conformation of the talonavicular
joint and coracoclavicular joint may
also be noted.1 The Meary angle
should be zero 6 4!. In SCF, the

Figure 3

Plantar medial callosity (dashed
circle) and prominent medial heel
pads in a patient with subtle cavus
foot. (Reproduced with permission
from Chilvers M, Manoli A II: The
subtle cavus foot and association
with ankle instability and lateral foot
overload. Foot Ankle Clin N Am
2008;13:315-324.)

Figure 4

Dynamic examination from the back as a patient rises on the toes from a footflat
position. In the normal patient, there is a dynamic arc from a slightly everted heel
while standing to an inverted heel at maximal plantar flexion (ie, all up). In the
patient with subtle cavus foot (SCF), the dynamic inward swing of the heel is lost
on heel rise. The slightly inverted heel while standing simply rises higher on
plantar flexion (ie, all up). In this instance, the examiner does not appreciate an
inward sweep to the heel on maximal heel rise.
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Meary angle may be negative, de-
picting a plantarflexed first ray in
relation to the hindfoot.34,35 On
a true lateral view, the ankle is
considered to be in a “posterior”
position when the fibula is over-
lying the posterior one third of the
tibial shadow. This is another typ-
ical finding in a varus ankle.1,22

Other incidental findings that may
be noted include a previous fracture
of the fifth metatarsal and avulsion

osteophytes in the lateral gutter of
the ankle joint.

Nonsurgical Management

It is crucial to correct the bio-
mechanical anomaly present in SCF
for nonsurgical management to suc-
ceed. In addition to other treatments
prescribed, such as stretching for
plantar fasciitis or proprioceptive
reeducation for functional ankle
instability, orthotic management of
SCF may offer further benefit.
LoPiccolo et al39 recently reviewed 93
patients who presented with ankle
instability and pain with associated
SCF. They were given a custom, full-
length orthosis made of ethyl vinyl
acetate with a recess under the first
metatarsal head, a ramp at the lat-
eral forefoot, a lowered arch, and
a heel cushion. A follow-up ques-
tionnaire conducted at 1 and 2
years after initiating orthotic man-
agement revealed a significant
improvement in pain and instability
events. Twenty-three of the 25 pa-
tients (92%) who had reported
instability noted an improvement in
their stability, with decreased epi-

sodes of “rolling the ankle” with use
of the custom orthotic.39

The principles of orthotic pre-
scription are important because they
are a deviation from the accommo-
dative device typically offered to pa-
tients with a high arch. A shoe or
orthotic with an elevated arch func-
tions only to tip the foot into further
varus. Aside from custom orthoses
with a recessed first ray, a lateral
wedge, and a lowered medial longi-
tudinal arch, an over-the-counter
orthosis is available, as well.40 This
orthosis is a less expensive device
that meets these same criteria; it is
available by shoe size and offers an
adequate amount of correction for
patients with mild or true SCF. Pa-
tients whose varus hindfoot is more
severe would most likely benefit
from custom orthoses. The benefit of
a custom orthosis over a pre-
fabricated orthosis is that the recess
underlying the first metatarsal head
can be made deeper and the lateral
heel wedge can be of greater mag-
nitude (Figure 8).

Surgical Management

Surgical management of SCF is usu-
ally performed in the setting of pro-
cedures undertaken for other
pathologies. The most common pro-
cedures include lateral ligament
reconstruction, as well as peroneal
tendon repair and stabilization. Thus,
surgically managing a subtle cavo-
varus foot is typically part of a larger
plan to correct the inciting symptom
and the malalignment. Surgery may
also be performed for isolated lateral
foot pain, without concomitant
pathology.17 Nevertheless, it should
be noted that a need remains for high-
level evidence supporting the correc-
tion of SCF in conjunction with other
reconstructive procedures (eg, com-
parison of the results of lateral liga-
ment repair with and without SCF
correction).

Figure 5

The Coleman block test. A, Examination from the back reveals bilateral hindfeet
are in varus. B, The patient stands with a book or block under the lateral side of
the forefoot, midfoot, and hindfoot. Examination of the hindfoot reveals that the
heel varus corrects to valgus, indicating that the deformity is flexible and that the
varus position is secondary to the plantarflexed first ray.

Figure 6

Plantar flexion of the first metatarsal
relative to metatarsals 2, 3, 4, and 5,
revealing peroneus longus
overdrive. (Reproduced with
permission from Klammer G,
Benninger E, Espinosa N: The varus
ankle and instability. Foot Ankle Clin
N Am 2012;17:57-82.)
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Planned incisions must allow for
adequate skin bridges and for all
necessary procedures to be safely and
properly performed. For example, in
a patient who has ankle instability
and requires a lateral ligament
reconstruction as well as first meta-
tarsal and calcaneal osteotomies,
three incisions may be used (Figure
9). The first incision is centered over
the distal fibula, taking care to pro-
tect the superficial peroneal nerve.
The second incision overlies the lat-
eral wall of the calcaneal tuberosity,
and the third incision is centered
over the first metatarsal base.
Alternatively, an extensile curvilin-
ear lateral incision may be used,
although this requires that larger
flaps be raised.

Thereafter, surgical planning is
a stepwise approach based primarily
on the results of the Coleman block
test. If the patient’s hindfoot fully
corrects to physiologic valgus on the
Coleman block, then the surgeon
should begin with a peroneus longus
to brevis transfer, with a possible
first metatarsal dorsiflexion osteot-
omy based on intraoperative cor-
rection. If the hindfoot does not fully
correct to physiologic valgus on the
Coleman block, the surgeon should
then begin with a lateralizing calca-
neal osteotomy with a possible sub-
sequent peroneal tendon transfer
and/or a first metatarsal dorsiflexion
osteotomy to correct residual first
ray plantar flexion. This algorithm
was proposed by Maskill et al17 in

2010. The two calcaneal osteotomies
that are most commonly used to
correct a varus hindfoot are a later-
ally based closing wedge and a lat-
eral calcaneal slide.40-42 A 2005
review by Younger and Hansen35

details these procedures in depth.
The natural response of the fore-

foot after a valgus-producing calca-
neal osteotomy is to gently pronate,
necessitating reexamination of the
forefoot intraoperatively. This pro-
nation essentially plantarflexes the
first ray and may necessitate further
surgical intervention.2,12 The exam-
ination is similar to that performed
for peroneal overdrive, as described
previously. The forefoot is loaded
underneath the lesser metatarsal
heads, and the ankle is dorsiflexed to
neutral. With his or her free hand,
the surgeon examines the level of the
first metatarsal head. If it is at or
above the level of the second meta-
tarsal head, nothing further needs to
be done. However, if the first meta-
tarsal head is plantar to the second
metatarsal head or if the examiner
notes a need to “push up” on it to
bring it up to the level of the second
metatarsal head, a tight or overactive
peroneus longus is likely present. In
this setting, the surgeon should
consider performing a peroneus
longus to brevis transfer via a lateral

Figure 8

A subtle cavus foot orthosis with
a recessed first metatarsal head, low
medial arch, and lateral hindfoot
wedge. (Reproduced with
permission from Chilvers M, Manoli
A II: The subtle cavus foot and
association with ankle instability and
lateral foot overload. Foot Ankle Clin
N Am 2008;13:315-324.)

Figure 7

Lateral radiograph showing three highlighted features of subtle cavus foot.
A (blue), The Meary angle is positive at 10!, whereas normal is zero 6 4!.
B (yellow), The arch height, represented as the vertical distance between the
base of the first metatarsal and the base of the fifth metatarsal, is 15 mm,
whereas normal is approximately 10 mm. C (red), The fibula is overlying the
posterior one third of the tibia on the lateral projection. (Reproduced with
permission from Chilvers M, Manoli A II: The subtle cavus foot and association
with ankle instability and lateral foot overload. Foot Ankle Clin N Am
2008;13:315-324.)

Subtle Cavus Foot: Diagnosis and Management

518 Journal of the American Academy of Orthopaedic Surgeons

Copyright ! the American Academy of Orthopaedic Surgeons. Unauthorized reproduction of this article is prohibited.



approach to the foot at the level of
the cuboid.43 The preoperative
examination of the peroneus longus
for dynamic overdrive is a strong
indicator that this procedure will be
needed, but no formal scientific
correlations have been made to date.
A plantar fascia release is not typi-
cally included in the SCF recon-
struction because it usually is not
pathologic in this mild form of varus.
At this point, the first ray in relation

to the other metatarsals should be
examined again. Any persistent
plantar flexion of the first metatarsal
after peroneal transfer is addressed
via a dorsiflexion osteotomy of the
first metatarsal. In the patient
whose hindfoot fully corrected with
a Coleman block test and who had
a forefoot-driven hindfoot varus,
the surgeonshould still reassess the first
ray after transferring the peroneus
longus tendon in order to evaluate for
a persistently plantarflexed first ray. If
this situation is present, as previously
noted, a dorsiflexion osteotomy is in
order.
Once the SCF has been corrected

and the osteotomies stabilized, adju-
vant procedures are performed.

These may include fixation of a fifth
metatarsal fracture, lateral ligament
reconstruction, and peroneal repair
and/or stabilization. We recommend
performing these procedures after
osteotomy stabilization because
manipulation of the osteotomy seg-
ments can be vigorous and poten-
tially disrupt a ligament or tendon
repair. However, if an Achilles or
gastrocnemius contracture is de-
tected, it should be released at the
beginning of the procedure. This al-
lows the surgeon to more accurately
assess the hindfoot varus deformity.
Postoperatively, the ankle is typi-

cally immobilized in a non–weight-
bearing cast for 6 weeks. Thereafter,
progressive weight bearing and
mobilization are initiated, with for-
mal physical therapy if necessary.

Summary

SCF is frequently recognized as an
important component of several
common disease processes of the foot
and ankle, including lateral ankle
instability, fifth metatarsal fracture,
peroneal tendon disease, and several

others. It is part of an underlying bio-
mechanical anomaly that, with treat-
ment, can improve the success of
surgical andnonsurgical interventions.
Properly diagnosing and treating SCF
may improve the overall results when
treating these conditions.
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