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Computed tomography in suspected tarsal

coalition
Examination of 26 cases

Martin J. Warren', Martin A. Jeffree?, David J. Wilson' and J. Craig MacLarnon’

Coronal plane computed tomography (CT) was performed in 26 consecu-
tive patients with clinical suspicion of tarsal coalition. Twenty patients had
plain CT and 6 had CT talocalcaneonavicular arthrography. Fifteen patients
were found to have coalition. Of these 15 patients, 12 had talocalcaneal
coalition (9 bilateral, 3 unilateral), 2 patients had combined talocaicaneal
and calcaneonavicular coalitions, and the remaining patient had bilateral
calcaneonavicular coalitions. Surgical findings corroborated the CT diag-
nosis in 9 patients with talocalcaneal coalition and in 2 patients with cal-
caneonavicular coalition.

Ossified talocalcaneal coalitions were found in children aged 6 and 10
years, i.e., well below the conventionally stated age range of 12 to 16
years.

CT is the investigation of choice in suspected tarsal coalition if plain ra-
diography is not diagnostic. CT arthrography did not generally provide fur-

ther information, but may be useful if plain CT is equivocal.

Bony coalition, particularly the calcaneonavicular
type can be detected on routine radiographs. How-
ever, fibrous or cartilaginous coalitions, especially
those involving the talocalcaneal joint are often elu-
sive. Special projections (Bryan 1979) are frequent-
ly not diagnostic, and conventional tomography
(Conway and Cowell 1969) and arthrography (Kaye
et al. 1975) have been proposed.

Several reports describe CT of tarsal coalition
(Deutsch et al. 1982, Sarno et al. 1984, Stoskopf et
al. 1984, Pineda et al. 1986, Hertzenberg et al.
1986). The authors report their experience of CT in
suspected coalition and the use of CT arthrography.
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Patients and methods

Between March 1984 and March 1988, 26 consecu-
tive patients with clinical suspicion of coalition were
investigated. The clinical evaluation included as-
sessment of pain, deformity, peroneal spasm, and
limitation of subtalar movement (Cowell 1975). The
median age was 17 (6-33) years. The period of clin-
ical follow-up after CT ranged from 2 to 6 years.

All the patients had plain radiographs and subse-
quently underwent CT. Talocalcaneonavicular ar-
thrography with tomography was performed in 3
cases. In 3 patients plain radiographs showed cal-
caneonavicular coalition (bilateral 2, unilateral 1).
Despite this, CT was performed to exclude asso-
ciated talocalcaneal coalition. In Figure 1 represen-
tative sections show normal talocalcaneal articula-
tions.

The use of CT talocalcaneonavicular arthrography
was explored in 6 patients (unilateral 5, bilateral 1).
Contrast used was 1.5 mL Urografin 290 (Schering)
followed by 2-3 cm? air (3 patients) or 2-3 cm? air
alone (3 patients). Injection into the talonavicular
joint was under fluoroscopic control using a dorsal



Acta Orthop Scand 1990; 61(6): 554-557

555

B. Middle facet, 8 mm anterior to (A).

C. Anterior facet, 16 mm anterior to gB;u.

Figure 1. Near coronal CT of normal talcocalcaneal articula-
tions, consisting of posterior subtalar joint and talonavicular
(anterior subtalar) joints. T—talus, ht—head of talus, C—cal-
caneum, n—navicular, ts—tarsal sinus, open arrow—posteri-
or facet, arrow—middle facet, arrowhead—anterior facet.

Figure 2. Normal negative contrast (air) CT talocalcaneona-
vicular arthrogram showing air (arrowheads) in the left middle
facet joint space.

Figure 3. Case 10, aged 13 years. Negative contrast (air) CT
talocalcaneonavicular arthrogram in right middle facet nonos-
sified coalition—air (arrowheads) has failed to enter the nar-
row and ill-defined middle facet joint space.

Figure 4. Case 14, aged 10 years. Bilateral partially ossified
middle facet coalition.

Figure 5. Case 9, aged 6 years. Completely ossified middle
and anterior facet coalition on left and partially ossified mid-
dfe facet coalition on right (B) is 5 mm anterior to (A).
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Table 1. Clinical features and CT findings

Case Pain Deformity Reduced CT findings {Joint and facet) Verified
_— subtalar surgically
FF PS movement CN TC Anterior Middle Posterior
Coalition detected by CT (n 15)
1 R R+L + +
2 R+L + B+l R+1L +
3 L L L +
4 R+L R R R R + +
7 R+L + + R+L R
8 R + R L R + R
g R+L + + R+L R + +
L + + +
10 R+L + R+L R+L +
R +
11 R R R + +
12 R+L R+L R+L + + R
14 R+L + R+L R+L + +
15 L L R+L + L
16 R+L R+L R+L +
21 R+L R+L R+L +
25 R R R+L + R
Miscellaneous abnormalities (n 4)
13 R+L bilaterat OA +
19 L + + L loss of bone density. Disuse osteoporosis?
22 L post-traumatic chondrolysis
24 R+L abnormal alignment of both posterior facets
Normal CT (n 7)
5 L A4y L Lb
8 R+L +2
17 R
18 R
20 R+L + R+L
23 R
26 R+L

Deformity: FF Flat feet, PS peroneal spasm, 2 hindfoot valgus.

CT findings: CN calcaneonavicular coalition, TC talocalcaneal coalition.

b bony cubo-navicular coalition at surgery.

(Kaye et al. 1975) or medial approach. The foot was
then manipulated to ensure an even distribution of
the contrast. In the normal foot, air injected into the
talonavicular joint passed into the middle facet of
the talocalcaneal articulation (Figure 2). Air did not
enter the posterior subtalar joint because it is separ-
ated from the talocalcaneonavicular joint by the tar-
sal canal.

CT was performed using a General Electric 8800
or a Siemens Somatom DRI scanner. Patients were
examined with hips and knees flexed and feet flat on
the couch to produce near coronal contiguous sec-
tions from the posterior aspect of the posterior talo-
calcaneal articulation to the navicular. Section thick-
ness was 4 or 5 mm in all except 2 patients, in
whom it was 1.5 or 2 mm.

Lateral foot radiographs were not performed in ali
the patients, but if available they were examined for
secondary signs (Conway and Cowell 1969, Beckley
et al. 1975, Harris 1955).

Results

Tarsal coalition was detected in 15/26 patients. Of
these 15 patients, 12 had talocalcaneal coalition (bi-
lateral 9, unilateral 3), 2 had unilateral talocalcaneal
combined with calcaneonavicular coalition (bilateral
1, contralateral 1), and the remaining patient had bi-
lateral calcaneonavicular coalition. The commonest
site of talocalcaneal coalition was the middle facet,
which was involved alone in 10 patients and in com-
bination with other facets in another 2 patients (Ta-
ble 1).

Surgical confirmation was obtained in 9 patients
with talocalcaneal coalition and in 2 patients with
calcaneonavicular coalition. Surgical exploration of
1 patient with normal CT and persistent symptoms
revealed a bony cubonavicular coalition (no CT sec-
tion passed through this area). The remaining 6 pa-
tients with normal CT did not undergo surgery.
Talocalcaneal coalition exhibits a variety of CT ap-
pearances. The most subtle type, seen in 3 patients,
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showed narrowing of the joint space and poor defi-
nition of the articulating facets. The negative con-
trast CT talocalcaneonavicular arthrogram of such a
case in which air had not entered the right middle
facet suggested fibrous or cartilaginous coalition
(Figure 3). Unfortunately, the middle facet was not
explored during excision of the coexisting calcane-
onavicular coalition.

More obvious joint space narrowing with cortical
hyperostosis, irregularity, and abnormal angulation
of the involved facets was seen in 7 other cases of
nonossified coalition. Partial (Figure 4) and com-
plete (Figure 5) ossification of talocalcaneal coali-
tions were also observed.

Five of the 6 patients examined by CT arthrogra-
phy had talocalcaneal coalition (4 nonosseous, 1 os-
seous). In these cases, contrast failed to enter the in-
volved middle facets, substantiating the other CT
signs. The negative contrast (air) arthrograms were
easier to interpret because the iodinated contrast had
a similar Hounsfield number to bone cortex. In all
except 1 patient (Figure 3), the diagnosis would
have been clear on plain CT.

Eleven patients with talocalcaneal coalition had
lateral foot radiographs, and of these, 5 (age range
17-33 years) had one or more secondary signs.
None of these signs were present in the remaining
patients except for 1 with marked arthrosis.

Discussion

Our experience confirms that CT reliably and accu-
rately detects tarsal coalition. The CT appearances
were very striking in most cases. However, the fi-
brous or cartilaginous type of talocalcaneal coalition
may show only subtle abnormalities. Negative con-
trast arthrography may substantiate this diagnosis if
plain CT is equivocal, although more data is re-
quired on normal CT talocalcaneonavicular arthrog-
raphy.

Calcaneonavicular coalition was difficult to ap-
preciate in the coronal plane, and transverse axial
CT provides a better demonstration (Sarno et al.
1984) if plain radiographs are insufficient.

In common with most other published data (Con-
way and Cowell 1969, Beckly et al. 1975, Hertzen-
berg et al. 1986), middle facet involvement was
most frequent in this study and often bilateral. None
of our patients had coalition posterior to the susten-
taculum tali without involvement of adjacent facets
as reported by Lee et al (1989). If hypertrophic bone
was observed in this area, it was an extension of
middle facet coalition.

Onset of symptoms often occurs during childhood
or adolescence and is thought to be related to ossifi-
cation, which is said to occur in talocalcaneal coali-
tion between the ages of 12 and 16 (Jayakumar and
Cowell 1977). However, we found completely ossi-
fied talocalcaneal coalitions in 2 patients aged 6
(Figure 5) and 10 years.
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