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Abstract

In this study, 12 patients with a diagnosis of
Velocardiofacial Syndrome and a complaint of leg pains
were clinically assessed for biomechanical lower limb
abnormalities at Northampton School of Podiatry, Nene
College, Northampton, UK. The details of the history, the
variety and prevalence of the diagnosed biomechanical
abnormalities and the effect of podiatric treatment on the
patients symptoms are reported.

This work suggests leg pains as a new feature of
Velocardiofacial Syndrome and recommends podiatric
measures as a non invasive method of treatment that
achieves, at least, partial relief.

Background

Velocardiofacial syndrome (VCFS), also known as
Shprintzen syndrome1,  is an autosomal dominant disor-
der2, that results from deletions and microdeletions on
the long arm of chromosome 223,4,5.  Deletions on this
area are denoted by the phrase 22q11 where, 22 is the
number of the affected chromosome, q refers to the long
arm of a chromosome and 11 specifies the particular locus
on which the deletion has occurred on the particular arm
of the chromosome concerned.

Deletions and microdeletions on 22q11 may result in a
number of clinical syndromes that bear certain similarities
to one another.  Examples of such syndromes include
VCFS1, DiGeorge syndrome6, Conotruncal face anomaly
syndrome7, Familial congenital heart disease8 and others.
Among over 180 recognised clinical features9, the most
common of VCFS include, cleft palate, congenital heart dis-
ease10,11, characteristic facial appearance (Facial
Dysmorphism)12, thymus and parathyroid gland abnormal-
ities13, learning and social difficulties14, and psychiatric dis-
order.15,16

In June 1995, a 5 year old female VCFS patient was seen
in a National Health Service Podiatric Clinic at Milton
Keynes, UK, for the treatment of traumatic blistering of the
dorsum of the lesser toes.  The patient’s mother com-
plained that the child was suffering from recurrent
episodes of leg pains.  General Practitioners and
Paediatricians found no apparent reason for such episodes.
Sometimes a diagnosis of Growing pains was made and in
other instances the parents were told that the child was not
suffering from leg pains.  Further inquiries revealed that
this parent knew of at least another 4 VCFS patients who
suffered similar episodes of leg pains.  A thorough litera-

ture search revealed no information about leg pains in
VCFS.  By April 1997, 12 VCFS patients with leg pains were
biomechanically assessed and podiatrically treated at the
Northampton School of Podiatry Clinic, Northampton, UK.

History

The detailed history obtained from patients and parents
revealed a similar pattern of pain complaint and pain
behaviour suggestive of the presence of leg pains.

Only a proportion of the patients complained of leg pains
(see discussion).  On the other hand, pain behaviour
(explained below) was observed in all patients of this sam-
ple.  The pain was described by those who complained, as
a burning or cramping sensation in the back of the legs.
The severity of the pain seems to be perceived by most
patients as moderate and has no specific radiation.  It
occurred mostly at night particularly at the end of a phys-
ically active day. The frequency of these episodes varied
widely between patients from once or twice per week to
over 9 episodes per day.

All parents reported two observations, which will be
referred to as Pain Behaviour.  A decrease in the tolerance
to physical exercise was the first pain behaviour observed.
This was manifested by the child needing a rest during a
relatively short walk.  The child may lag behind, demand
to be picked up or even cry until picked up.  Curiously
however, some children were able to persevere with activ-
ities they prefer, like dancing, more than mundane activi-
ties like walking.  This was confirmed during gait analysis
when some parents expressed surprise at the distance the
child was able to walk on the treadmill without needing a
rest.

The second pain behaviour observation was the frequent
episodes of waking up in the night.  Again, only some of
the children woke up complaining of pain and the fre-
quency of these episodes varied widely between patients.
In the majority of cases however, nocturnal episodes of leg
pains proved troublesome. Children may wake up rubbing
their legs, kicking their legs in a restless state, crying or
sometimes wake up for no obvious reason.

Examination

A biomechanical examination of the lower limbs included
12 VCFS patients, 6 males and 6 females aged between 4
and 14 years in April 1997.  The aim of the examination
was to clinically survey the lower limbs for any biome-
chanical abnormalities that could explain the pain. All
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A Study on Ankle Equinus

The concept of ankle equinus has been well established in
Podiatric biomechanics since it was described by Root,
Orien and Weed1. They described the need for 10 degrees
of ankle joint dorsiflexion during gait to allow for normal
function. Ankle equinus is deemed to be present if there is
less than 10 degrees of ankle joint dorsiflexion available
with the subtalar joint in its neutral position. If this motion
is absent then compensatory motion occurs.

The aim of this paper is to briefly describe normal ankle
joint motion, the methods of compensation, assessment of
ankle joint motion and management.

Normal function

Ankle joint motion primarily occurs in the sagittal plane
although, due to the orientation of the joint axis, motion
does occur in the other planes. Perry2 has described the
pivotal role of the foot during walking in the sagittal plane
and has divided the stance phase of gait into three rocker
phases.

1) Heel rocker: This phase occurs from heel contact to
foot flat. As this represents the period during which weight
is accepted by the stance limb, Perry describes this as the
loading response. At foot flat the ankle will be slightly
plantarflexed.

2) Ankle rocker: Once foot flat has been achieved, the
stance  limb then pivots over the weightbearing foot, thus
the ankle moves from a plantarflexed position to a dorsi-
flexed position.

3) Metatarsal rocker: Once the heel begins to lift, the
body then pivots about the metatarso-phalangeal joints
(MTPJ). Initially, the ankle joint remains in the dorsiflexed
position attained at the latter part of midstance. At this
stage, the knee should be almost fully extended with the
hip extended approximately 10-20 degrees. However, as
soon as the swing limb achieves heel strike, the ankle on
the stance limb plantarflexes, which requires MTPJ dorsi-
flexion, and the knee and hip begin to flex in preparation
for swing.

Some controversy exists as to the position of the heel in
the frontal plane during the stance phase of gait. There is
increasing evidence that the subtalar joint remains pronat-
ed throughout the period of stance that the heel is in con-
tact with the ground3,4.

Compensation

Clearly, ankle equinus is a functional limitation in calf
muscle flexibility. As a result, the effects generally occur
during the ankle rocker phase of gait, preventing the nor-
mal pivotal motion. There are several methods by which
compensation for this reduction occurs :

1) Subtalar joint pronation: As subtalar joint pronation
has dorsiflexion as a component, this compensatory
motion is often observed. Although there is evidence that
the subtalar joint remains pronated, this compensatory
force may increase the degree of pronation, cause mid-
tarsal collapse, prevent adequate MTPJ dorsiflexion during
the forefoot rocker or maintain pronation following heel
lift. This is often the cause of the abductory twist (a medi-
al ‘flick’of the heel) observed immediately after heel lift.
Flexor stabilisation may be evident at the toes (increased
plantarflexion against the ground) in an attempt to sta-
bilise the foot.

2) Extensor substitution: Increased activity of the exten-
sor tendons can be observed, especially during swing in
an attempt to dorsiflex the foot. 

3) Lateral compensation: The foot is able to dorsiflex at
the calcaneo-cuboid and 4th/5th metatarso-cuboid articu-
lations. Therefore, increased motion may be observed at
these sites and is often the cause of lateral foot pain
and/or cuboid dysfunction.

4) Early heel lift: If there is insufficient pronation avail-
able, then the heel will unweight earlier during stance.

5) Genu recurvatum: As  the leg attempts to progress
over the foot, hyperextension at the knee may occur.

The net result of these compensations may not be
observed by frontal plane calcaneal eversion, especially if
there is reduced subtalar joint motion. However, the effect
on sagittal plane function may be more marked. Often,
reduced ankle joint motion, early knee joint flexion and
reduced hip joint extension are observed. This results in a
slower gait with shorter strides.

Methods of assessment

The most widely utilised method is to measure the angle
of the lateral aspect of the foot in relation to the leg, with
the subtalar joint held in neutral and the ankle joint max-
imally dorsiflexed. Care should be taken to prevent subta-
lar joint pronation and thus compensatory motion. The
test can be repeated with the knee flexed to 90 degrees to
assess the difference between soleus and gastrocnemius
function. Some discrepancy can occur between examiners
depending on the degree of force exerted by the examin-
er.

In addition, care should be taken in observing the lateral
aspect of the foot. Some feet demonstrate increased dorsi-
flexion at the lateral aspect of the foot around the articu-
lations of the cuboid. This results in the forefoot dorsi-
flexing on the rearfoot. In these cases, the angle of the
heel to leg should be used rather than the whole of the
lateral aspect of the foot.
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