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Objectives

Demonstrate a systematic approach to
evaluate the alignment of the adult foot

Present reference axes and angles of
the foot and focus on basic
measurements to diagnose common
deformities

Discuss commonly seen adult foot
deformities using cases



Alignment of the Adult Foot

Weightbearing radiographs are a
useful first step for assessing foot
alignment.

Further advanced imaging may then
be indicated.



Terminology

Pes: Acquired deformity

Talipes: Congenital deformity

Adduction: Motion of body part

toward axis of the body

Abduction: Motion of body part

away from axis of the body

2"d toe is midline of foot
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Varus: Position of body part
distal to a joint toward axis of
the body

Valgus: Position of body part
distal to a joint away from axis
of body

Supination: Inversion of
forefoot and adduction of
hindfoot

Pronation: Eversion of forefoot
and abduction of hindfoot




Basic Approach to the Foot

2 Columns
Lateral:

inherently stable

Medial:

adaptive during
weight-bearing

stabilizes during
propulsion

These columns,

most importantly
the medial column,
make up the
longitudinal arch of
the foot.




Basic Approach to the Foot

These columns,
most importantly
the medial column,
make up the
longitudinal arch of
the foot.

A 2 Columns

Lateral:
A inherently stable




Basic Approach to the Foot

3 Divisions of the Foot

Midfoot

/A cuboid, navicular, cuneiforms

* Full weight-bearing
radiographs are essential
In evaluating the alignment
of the foot.




Radiographs need to be Weight Bearing

Non Weight Bearing

Weight Bearing



Radiographs need to be Weight Bearing

Good radiographs are with full weight bearing

W/O WEIGHT .

53M
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Radiographs need to be Weight Bearing
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Radiographs need to be Weight Bearing

Good radiographs are with full weight bearing

Tibia not vertical indicates partial weight bearing

PARTAL

53M



Radiographs need to be Weight Bearing

WT BEARING

Spina bifida chronic foot malalignment 39M



Talus

The keystone of the hindfoot
Only bone in foot with no muscle attachments

Many foot alignment problems related to
neurologic or neuromuscular disorders.

Therefore least affected by muscle imbalance
and makes a good point that alignment can be
assessed from.



Hindfoot: Subtalar Joint
Normal Alignment on AP view

The subtalar joint is evaluated with the talus as
the reference point.

The talocalcaneal relationship depends on the
motion of the calcaneus.

CHECKLIST
Collum tali axis (CTA) or long axis of talus

Longitudinal axis of the rear foot (LARF): Mid
calcaneal line parallel with lateral calcaneus

EUS

Talocalcaneal ( Ki t e 0s) an ¢0ee ((alvG
21¢e)




Hindfoot: Subtalar Joint
Normal Alignment on AP view

The subtalar joint is evaluated with the talus as
the reference point.

The talocalcaneal relationship depends on the
motion of the calcaneus.

CHECKLIST

Collum tali axis (CTA) or long axis of talus passes
through base of 15t metatarsal

Longitudinal axis of the rear foot (LARF): Mid
calcaneal line parallel with lateral calcaneus passes
through base of the 4" metatarsal

EUS
Talocalcaneal ( Ki t e 0s) an ¢0ee ((alvG
21¢e)




Hindfoot: Subtalar Joint
Normal Alignment on Lateral View

CHECKLIST

Collum tali axis (CTA):

long axis of talus should
parallel 15t metatarsal

Calcaneal inclination axis (CA):
line connects inferior
tuberosity to distal inferior
point of calcaneus

Tibiocalcaneal angle (between long axis of
tibia and CA) is more important in

pediatric congenital abnormalities. Lateral talocalcaneal angle
(LTCA):
Measured between these
f>00E, equinovarus with| pl &St ar erxiTn
of calcaneus is present. Normal=25-45¢




Hindfoot: Subtalar Joint

Normal Alignment on Lateral View

Tibiocalcaneal angle (between long axis of
tibia and CA) is more important in
pediatric congenital abnormalities.

f>00 E, equinovarus Wi
of calcaneus is present.



Hindfoot Malalignment: Valgus

Hindfoot malalignment is caused by abnormal position of the calcaneus.

When the calcaneus is valgus, it abducts and dorsiflexes. The talus then
loses its support and moves medially and plantarward. This increases the
talocalcaneal angle, best measuredon the lateral view.

NORMAL

Lateral view:
Lateral talocalcaneal angle (LTCA) > 45e .
Collum tali axis points plantarward compared to the 15t metatarsal.

AP view:
Kiteds angle i s i1 ncrease(d
Collum tali axis points medial to long axis of 15t metatarsal.




Hindfoot Malalignment: Valgus

Hindfoot malalignment is caused by abnormal position of the calcaneus.

When the calcaneus is valgus, it abducts and dorsiflexes. The talus then
loses its support and moves medially and plantarward. This increases the
talocalcaneal angle, best measuredon the lateral view.

Hindfoot valgus on MRI 25F



Hindfoot Malalignment: Varus

When the calcaneus is varus, it adducts and plantarflexes. There
IS more overlap between the talus and calcaneus with the
calcaneus positioned more medially. This decreases the
talocalcaneal angle.

Hindfoot varus is less commonly
seen in adults than in children.

When it does occur, it may be
seen with pes cavus.

L ateral view:

The lateral talocalcaneal angle is
decreased (< 25A in this child
v with hindfoot varus.

alcaneus




Hindfoot Malalignment: Varus

1St MT

The talocalcaneal
angle is decreased.

The long axis of the
talus is lateral to the
15t metatarsal and
overlaps more with
the calcaneus.

TALUS

Hunter J. Evaluation of Adult Foot Alignment. Website http://uwmsk.org



Midfoot: Normal Alignment

Longitudinal Arch

CTA

\St MT
)/ClA

PS

Use the lateral
view to evaluate
the longitudinal
arch.

CHECKLIST:

Collum tali axis (CTA) should parallel 15t metatarsal axis
Lateral talar-first metatarsal angle (LTMA) is measured between these two axes.

Normal is 0eN4 e

Calcaneal pitch or inclination angle (CIA)
Between the calcaneal inclination (CA) axis and plane of support (PS)

Normal average is 18-20e ( r B/+32p€




