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History T Tarsal Coalition

A Have been identified for several hundred years
A Heiple and Lovejoy reported a tarsal coalition in the foot of a pre-Columbian Indian skeleton circa
1000 A.D.

Medial aspects of the
talus and calcaneus
(normal superior and
talocalcaneal coalition
Inferior) from an Indian
skeleton. Complete
Synostosis is present




History -- Tarsal Coalition

A First recognized in the eighteenth century -- The first written description of a
tarsal coalition is attributed to Buffon in 1769

A The first radiographic demonstration of tarsal coalition was by Kirmisson in
1898, only 3 years after the discovery of x-rays

A R. 1. Harris and Thomas Beath made the first widely known report
identifying tarsal coalition as a cause of a painful, rigid flatfoot in 1948.
Since then, coalition began to be viewed as a clinically significant entity



ETIOLOGY



Etiology -- Tarsal Coalition

Several theories of tarsal coalition etiology have been proposed:

1. Pfitzner_ (1896):

1 Suggested accessory ossicles commonly found in the area of tarsal coalition were
responsible for bar formation. Felt that a congenital tarsal coalition is formed from the
incorporation of accessory ossicles into the normal tarsal bones on either side of a joint

O Primary evidence was that the os sustentaculum proprium accessory bone occurs at the site of the
middle facet of the subtalar joint
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Etiology I Tarsal Coalition

L eboucq:

1 Suggested that congenital coalition results from the failure of
differentiation and segmentation of primitive mesenchyme

1 This theory attributes congenital coalitions to a heritable
defect or to an insult in the first trimester of pregnancy

1 Supported by identification of such anomalies in fetuses



Etiology -- Tarsal Coalition

A The generally accepted theory is that congenital coalition
IS caused by an autosomal dominant inheritance pattern
with variable, if not nearly full penetrance that results in
the failure of differentiation and segmentation of primitive

mesechyme

I Review of first-degree relatives of patients who possessed
symptomatic flatfoot found that 39% had asymptomatic coalitions

A Can be congenital or acquired
I Acquired tarsal coalition may result from arthritis, infection,
trauma, and neoplasms, among others



Tarsal
Coalition

0 Tarsal coalition is best
thought of as a continuum,
progressing from fibrous to
0sseous as the patient
ages, often demonstrating
different coexistent
histologic stages

-- Talonavicular coalitions begin
to ossify in children aged
3-5 years

-- Calcanelonavicular
coalitions begin to ossify in
children aged 81 12 years

-- Talocalcaneal coalitions
begin to ossify in
adolescents aged 127 16
VEEUS

www.radsource.com



Tarsal Coalition

A Usually an isolated anomaly

I Small fraction of coalitions are associated with
carpal coalition, symphalangism (ankylosis of
t he phal angeal Joilnts)
syndrome, and fibular hemimelia (partial or
total absence of the fibula)



Clinical Presentation



Prevalence i Tarsal Coalition

True prevalence of tarsal coalition is not known

Estimates range from far less than 1% of the population to approximately 1 -
2%

Probable slight male predominance
Bilateral in 50% of patients

Approximately 90% of all tarsal coalitions are talocalcaneal or
calcaneonavicular coalitions with calcaneonavicular coalitions being more
common



Clinical Presentation i Tarsal Coalition
\1 | |

0 Clinical presentations are variable

0 Usually presents in the second decade

0 Symptoms may include: W'mdmemy'conf A
-- Chronic pain }
-- Rigid flat foot deformity /
(~ 50% of patients) \
-- Peronal spastic flatfoot i. :‘]

-- History of recurrent ankle sprains

0 Patients who are not highly active may
present later in life and some affected
individuals may never become
symptomatic

0 Complications include fracture, tendinosis/
tenosynovitis, osteoarthritis

www.seattlechildrens.org



Clinical Presentation 1 Hubscher
Maneuver

0 If a pes valgo planus deformity is present (which is seen with the typical
peroneal spastic flatfoot), the Hubscher maneuver or the toe test of Jack
can be performed

0 The Hubscher maneuver involves passive dorsiflexion of the hallux while the
patient stands. When the hallux is dorsiflexed, the medial cord of the plantar
aponeurosis and the flexor hallucis longus tendon are tightened

O If the pes valgo planus deformity is flexible, as in the above photos, the
medial longitudinal arch with increase in height and the hindfoot will supinate



Clinical Presentation 1 Hubscher
Maneuver




Clinical Presentation

O Limitation of subtalar and midtarsal joint motion is common with tarsal
coalition and is typically the most obvious clinical finding

0 Active inversion and eversion movement of the foot can be evaluated.
The flexibility demonstrated above strongly suggests a flexible pes valgo
planus deformity and no tarsal coalition



ANATOMY



Anatomy i Calcaneus

T On its superior surface, there are 3 smooth facets:
anterior, middle, and posterior facets
0 Talocalcaneal coalition most commonly
involves the middle facet at the level of
of the sustentaculum tal

I These facets articulate with corresponding articular
facets on the inferior surface of the talus to form 2
subtalar joints: Talocalcaneonavicular (Anterior) and
Posterior subtalar joints

1 The anterior and middle facets of the calcaneus are
located on the medial side of the calcaneus and are
sometimes continuous with each other

I The middle and posterior facets are separated by
the sinus tarsi

Drawing of the superior surface of
the calcaneus demonstrates the
anterior (A), middle (M), and
posterior (P) facets of the calcaneus.

Daftary, et al. Fractures of the Calcaneus: A
Review with Emphasis on CT. Radiographics.
9/2005. 1215-1226.



Anatomy i Talus

0 Anterior and

Posterior Middle facet
subtalar joints Tibiotalar joint

typically QbPabat Sulcus tali
communicate %ub?a&”o'm’ -

with one another Other joints

! u_sua_lly Postaerior facet
indicative of

abnormality of osterior subtalar j

the supporting

structures lalocalcaneonavicular

joint (anterior flexor hallucis longus

|l mage taken from 2009 Internal Derangements of Joints: i BdRes,| JordsgBunsag: MR it Notmal And Abnermas c o pi ¢



Anatomy i Talus

Dosterior subtalar joint =0 0o /PO Lateral Aspect of
Suleus Lall the Ankle:
icular Anato Neck o . .
0 Posterior

ibiotalar joint B8 ' Subtalar Joint

O Portion of the
Anterior Subtalar
Joint with anterior

Anterior
subtalarjoint facets of the

calcaneus and
talus visualized

Calcaneal sulcus

|l mage taken from 2009 Internal Der an g eimBomes, doints, Burae rMRIg INarmnal ana Joints: MR Imagig witrh iAthkogcspic Blmarmal r e



Anatomy i Talus

- Aspect Anterior
NTERMEDIATE subtalar
UNEIFORM joint

Tarsal canal
Subtalar joint

"B STENTACULUM
TALI

CALCANEUS

TUBEROSITY

uneonavicular ANTERIOR
joint | | 'TUBERCLE

Medial Aspect of
Ankle:

0 Broad
sustentaculum tal
passes beneath the
head of the talus

0 Anterior subtalar
joint extends
vertically between the
talus and navicular
and then posteriorly
over the
sustentaculum tali to
the sinus tarsi

Il mage taken from 2009 Internal Derangements of Joints: T BdRes,| JoirdsgBunsag: MRl it Notmal And Alinerroas c o pi c



Anatomy 1 Plain Radiography

O Lateral radiograph
demonstrates the normal
appearance of the
sustentaculum tali (ST), which
forms a rectangle below the
middle subtalar facet
(arrowhead)

O Anterior process of the
calcaneus (A) forms a triangle

* Caveat: In the context of a
flatfoot deformity, the anterior
process may come close to
the navicular, but it maintains
its normal triangular contour
Imaging of Tarsal Coalition. Crim, Julia. Radiologic Clinics of North America i Volume as Opposed to_ the Squared
46, Issue 6 (November 2008) contour seen in

calcaneonavicular coalition




Anatomy 1 Plain Radiography

O Harris i Beath view
demonstrates normal contours of
the undersurface of the
sustentaculum tali (arrow), the
middle subtalar facet (black
arrowhead), and the posterior
subtalar facet (white arrowhead)

Imaging of Tarsal Coalition. Crim, Julia. Radiologic Clinics of North America i
Volume 46, Issue 6 (November 2008)



Anatomy T Axial and Coronal CT

CT with 3D Rendering of the Tendons of the Foot and Ankle: Technique, Normal Anatomy, and Disease. Choplin et al.
RadioGraphics. March 2004, 24, 343-356.

Axial i Posterior calcaneal facet (black arrow) well depicted at the level of the talocalcaneal
articulations. Anterior (curved white arrow) and middle (arrowhead) facets not as well depicted

Coronal 1 Posterior facet (black arrow)
Coronal i Middle facet (white arrowhead)

Coronal T Anterior facet (curved arrow)



Anatomy T Sagittal CT

CT with 3D Rendering of the Tendons of the Foot and Ankle: Technique, Normal Anatomy, and Disease. Choplin et al.
RadioGraphics. March 2004, 24, 343-356.

A. Posterior facet (black arrow)
B. Middle facet (arrowhead)

C. Anterior facet (curved arrow)



IMAGING



Talocalcaneal Coalition



Imaging T Talocalcaneal Coalition

Continous C-Sign

0 Formed by the medial outline of the talar dome and
the inferior outline of the sustentaculum tali

0 Normally, the C-line is not continuous and is broken
by the posterior margin of the sustentaculum tali



Continuous C-Sign

Normal Continuous C-Sign



Akira Taniguchi, MD C Sigll for Diagnﬁsis of

Yasuhito Tanaka, MD

Kunihiko Kadono, MD Talocalcaneal Coalition 1

Yoshinori Takakura, MD

Radiology 2003, 228: 501 - 505

0 Concluded that the C Sign was useful only in patients with a talocalcaneal
coalition of large size and in those with mature bones

-- Studied 41 patients with talocalcaneal coalitions and 41 controlled
subjects matched according to sex and age

-- Overall sensitivity of the C sign was 49% and specificity was 91%

-- Sensitivity of the C sign in patients younger than 12 years of age

was as small as 5% (vs. 70% sensitivity in patients 21
years and older)



6 This study also evaluated the diagnostic value of joint irrgularity.

-- Sensitivity and specificity of joint irregularity for the diagnosis of coalition were high
and were considered to be useful.

Lateral Radiograph: Slight irregularity in
the posteromedial portion of the
posterior talocalcaneal joint.

3D CT Image: Confirmation of the
talocalcaneal coalition.




Lateral radiograph: Irregularity involving the
posterior portion of the posterior subtalar
joint.

Coronal CT Image: Talocalcaneal coalition.




15 year old male from Scripps with foot pain



Example
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Imaging T Talocalcaneal Coalition

Talar Beaking

0 Produced by dorsal subluxation of the navicular secondary to subtalar rigidity

0 Results in elevation of the periosteum below the talonavicular ligament along with
subperiosteal proliferation and the produc
talar head

0 Can be seen with either a talonavicular or a calcaneonavicular coalition

0 Nonspecific but may be seen in other conditions associated with abnormal
motion at the talonavicular joint (i.e. rheumatoid arthritis)



Talar Beaking

Normal Talar Beaking



Three Different Types of Prominences
on the Dorsal Margin of the Distal Talus

1.) Talar Beak

0 Can indicate
coalition

0 Usually large and
triangular in shape

0 Arises in the region
of the talar ridge,
slopes distally, and
ends at or near the
articular margin of the
talonavicular joint

0 Flares upward and
away from

the navicular



