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Abstract

Background: Talar body prosthesis insertion is an option for preserving the function of the ankle and
foot that suffers from avascular necrosis of talus. However, talus size varies between individuals. Knowledge
of the dimensions and the curve angles of the talus is necessary for sizing talar body prosthesis.

Objective: To measure the dimensions and the curve angles of the talus

Design: Cadaveric study

Material & Methods: Fifty-seven pairs of tali were harvested from 57 adult cadavers and cleaned of soft
tissue around the talus. Talar body, neck and posterior facet were measured in terms of dimensions and curve
angles.

Result: Measurements of the left tali showed that the average anterior and posterior widths of the talar
dome were 27.09 mm (SD 1.89) and 19.69 mm (SD 1.73) respectively. The vertical inclination angle of the medial
and the lateral surfaces were 100.45 (SD 5.56) and 96.04 (SD 4.41) respectively. The anteroposterior inclination
angles of the medial and the lateral borders of the talar dome were 4.79 (2.76) and 7.99 (SD 4.49) respectively.
The depths of the anterior end and posterior third of trochlear were 1.33 mm (SD 0.32) and 0.63 mm (SD 0.43)
respectively. The curve angles of the anterior and the posterior third of the trochlear were 174.64 (SD 5.61) and
174.72 (SD 5.49) respectively. The curve angle of the medial and the lateral talar dome were 129.20 (SD 7.56)
and 124.660 (SD 9.49) respectively. The thickness was 23.95 mm (SD 1.73) . The length, width, depth and curve
angle of the posterior facet were 28.51 mm (SD 1.97), 18.17 mm (SD 1.59), 6.32 mm (SD 0.89) and 134.19 (SD
5.74) respectively. The angle between the long axis of the posterior facet and the long axis of the talar body was
49.25 (SD 5.38). The length, width and thickness of the left talar neck were 23.65 mm (SD 1.89), 26.14 mm (SD
2.13) and 22.43 mm (SD 1.80) respectively. The corresponding figures for the right talus were 27.47 mm (SD
2.03), 19.12 mm (SD 1.30), 99.57 (SD 6.78), 96.45 (SD 5.03), 4.25 (SD 4.09), 6.76 (SD 3.15), 1.37 mm (SD 0.56),
0.65 mm (SD 0.44), 167.04 (SD 4.10), 174.72 (SD 5.49), 129.39 (SD 5.53),119.16 (SD 7.96), 24.06 mm (SD 2.03),
28.51 mm (SD 2.52), 18.33 mm (SD 2.01), 6.30 mm (SD 0.95), 133.51 (SD 5.03) 47.26 (SD 5.93), 23.83 mm (SD
2.00), 26.13 mm (SD 2.39) and 22.59 mm (SD 1.91) respectively. Statistical analysis showed no significant
difference in the dimensions and the curve angles of the left and right tali. But female talus is significantly
smaller than male talus.

Conclusion: There is no significant difference between the left and right tali in terms of dimensions and
curve angles. Female talus is smaller than male.

Relevance: Knowledge of the values of the measurements can be applied for sizing talar body prosthesis.
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The treatment of avascular osteonecrosis of the
talar body by ankle arthrosis'? causes severe disability
of the ankle and foot. Harnroongroj* has designed
and developed talar body prosthesis to replace the
body of talus in order to preserve ankle and foot
functions. However, the prosthesis is not available in
various sizes, so the apropriate size of the prosthesis is
estimated by measuring the opposite talus and the
prosthesis is then made individually.? Talus varies in
sizewhich dependson individuals.” In order to provide
various sizes of talar body prostheses for surgery,
measurements of the dimensions and the curve angles
of talus are necessary for sizing talar body prosthesis.

MATERIALS & METHODS

Fifty-seven pairs of tali were harvested from 57
cadavers, 22 males and 35 females, with age ranging
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from 32 to 96 years old. The soft tissue around the talus
was removed by boiling technique. Measurements
were performed by using a digital vernier caliper
(Tesa, Swiss) and a goniometer 990 (Ql.n.cq, USA)
The talar body was measured as follows: the
anterior and posterior width of the talar dome (Figure
1), the vertical inclination of the medial and lateral
surfaces (Figure 2), the anteroposterior inclination of
the medial and lateral border of the talar dome (Figure
3), the depth and the curve angle of the trochlear at
the anterior end of the articular cartilage and the
posterior third of the talar dome. (Figure 4) The curve
angle of the medial and lateral talar dome (Figure 5),
and the thickness (Figure 6) were also measured. The
posterior facet of the talus was measured as follows: the
length (Figure 7A), the width (Figure 7B), the depth
(Figure 7C), the curve angle (Figure 7D) and the angle
between the long axis of the posterior facet and the

A

B

Fig. 1 Measurements of the talar dome

A The anterior width of the talar dome was measured as a distance of a line starting from the anterior end of the lateral
articular cartilage at right angle to the long axis of the talar body to the medial aspect of the talar dome.

B The posterior width of the talar dome was measured as a distance of a line starting from the posterior end of the articular
cartilage of the medial aspect of the talar body at right angle to the long axis of the talar body to the lateral aspect of

the talar dome.

B

Fig. 2 The vertical inclination of the lateral and medial surfaces of the talar body were measured as angles is relation to the

superior surface of the talar dome.

A The vertical inclination of the lateral surface was measured

as the angle that the line which starts from the top of the

talar dome along the lateral surface made with the superior surface of the talar body.

B The vertical inclination of the medial surface of the talar body

. The angle was measured as the angle that theline which

starts from the top of the talar dome along the medial surface made with the superior surface of the talar body.
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long axis of the talar body (Figure 7E). The talarneck  the verneir caliper or the goniometer, acrylic cement
was measured as follows: the length (Figure 8A), the ~ wasapplied to the surface area to be measured to make
thickness (Figure 8B) and the width (Figure 8C). a mold. The acrylic mold was then removed, cut
Since the measurements of the depth and the curve  longitudinally to provide asmooth surface, and used as
angle are difficult to performed directly on the talusby ~ a template for indian ink printing on a piece of paper.

Fig. 3 Measurements of the anteroposterior inclination of the medial and the lateral talar dome.
A The anteroposterior inclination of the medial border of talar dome was measured as the angle that the line along the
medial rim of the talar dome made with the long axis of the talar body.
B The anteroposterior inclination of the lateral border talar dome. The angle was measured as the angle thattheline along
the lateral rim of the talar dome made with the long axis of the talar body.

Fig. 4 The depth and the angle of the trochlear were measured at the anterior end of the articular cartilage and at the posterior
third of the talar dome.

Fig. 5 Measurements of the curve angles of the talar dome
A The curve angle of the medial talar dome was measure
dome to the anterior end of the medial articular cartilage of the tala

dome to the posterior end of the medial articular cartilage of the talar dome. ' .
B The curve angle of the lateral talar dome was measured as the angle that the Inne'whlch §tar;ts at the top of the talar
dome to the anterior end of the lateral articular cartilage of the talar dome made with the line from the top of the talar

dome to the posterior end of the lateral articular cartilage.

d as the angle that the line which starts at the top of the talar
r dome made with the line from the top of the talar
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The measurement was done on the printed picture.
Other measurements were done directly on the talus
by the vernier caliper or the goniometer. All measure-
ments of the talus were made by 2 surgeons. The
measured values were recorded and calculated for the
mean and the standard deviation, and analyzed the
difference between the rightand leftsides and between
female and male.

Fig. 6 Thethickness of the talar body was measured from the RESULTS
top of the trochlear groove to the apex of the posterior
facet curve. The results are shown in Tables 1-3.
R L R L

Fig. 7 Measurements of the posterior facet of talus

A

B

The length of the posterior facet was measured between the mid- R L
points of both sides of the posterior facet.

The width of the posterior facet was measured as a distance of
a line at right angle to the back side at the top of the curve
extended to the front side.

The depth of the posterior facet was measured as the distance
from the apex of the curve to the base.

The curve angle of the posterior facet was measured as the angle
made by the two lines from the apex of the posterior facet curve
to both sides of the posterior facet.

The angle between the long axis of the posterior facet and the
long axis of the talar body was measured as the angle thatthe line
between the midpoints of both sides of the posterior facet made E
with the line along the trochlear groove. I

.




Vol.24 No. 3 Measurements of Talus for Sizing Talar Body Prosthesis 95

Fig. 8 Measurements of the talar neck
A The length of the talar neck was measured as the distance

R L
, \ between the anterior end of the articular cartilage of the
talar dome and the anterior end of the neck.

B The thickness of the talar neck was measured as the

‘ distance between the anterior facet of the talus and the
superior surface of the talar neck.

C The width of the talar neck was measured as the distance
between the medial and the lateral aspects of the talar
neck.

N~ \'
C

Table 1 Dimensions (mm) and curve angles (degrees) of talar body

Width Vertical inclination Anteroposterior inclination
Anterior Posterior Medial Lateral Medial Lateral
L R L R L R L R L R L R
Minimum 21.43 2296 1699 17.04 90.00 90.00 86.80 86.60 3.00 0.60 0.00 0.00
Maximum 31.66 32.31 27.02 22.06 111.50 125.07 109.30 107.80 13.00 15.00 21.00 13.20
Average 27.09 27.47 19.69 19.12 100.45 99.57 96.04 9643 479 425 7.99 6.76
SD 189 203 1.73 130 556 6.78 441 503 276 409 449 3.15
Depth of trochlear Curve angle of trochlear Curve angle of talar dome Thickness
Anterior end Posterior third Anterior end Posterior third Medial Lateral
L R L R L R L R L R L R L R
Minimum 0.65 0.00 0.00 0.00 161.00 159.00 161.00 163.30 114.00 117.00 101.50 106.00 20.59 19.58
Maximum 199 218 1.87 1.50 173.00 180.00 180.00 180.00 146.00 137.01 154.60 136.90 28.60 29.54
Average 133 1.37 0.63 0.65 167.00 167.04 174.64 174.72 129.20 129.39 124.66 119.16 23.95 24.08
SD 032 056 0.43 044 318 410 561 549 756 553 949 796 173 203
Statistical analysis showed nosignificantdifference DISCUSSION
in all measurements between the rightand left sides of
the tali (P <0.05). Female talus was smaller than male Avascular necrosis of the talar body is a serious

talus in all dimensions measured (P <0.05) exceptthe  complication of the fracture of the neck and the body
curve angles which were not significantly different  of talus®>® and causes severe disability of the ankle and
(P >0.05). The Interobserver reliability test yielded  foot. The treatment of this serious complication is the
0.92 inter-correlation coefficient. arthrodesis of the ankle.!? To preserve the function of
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Table 2 Dimensions (mm) and curve angles (degrees) of the posterior facet

Length Width Depth Curve angle Angle with long axis of talar body
L R L R L L R L R
Minimum 2226 2323 14.01 14.05 4.28 415 120.50 122.40 33.50 31.00
Maximum 3226 33.23 21.48 21.98 8.11 8.10 148.00 142.80 59.50 62.00
Average 2851 2851 18.17 1833 6.32 6.30 134.19 133.51 49.25 47.26
SD 197 252 159 201 0.89 0.95 574  5.03 5.38 5.93
Table 3 Dimensions of talar neck female and male, but a smaller talar body prosthesis
Length Width Thickness should be selected for female.
1 = 7 = b = The results of the measurements showed that the
mean size of the talar body prosthesis should be 27 mm
Minimum 20.49 20.30 21.62 2230 1859 19.26  yjdeanteriorlyand 23 mm thick. The meansize of the
Maximum ~ 28.50 28.10 2983 3180 26.30 2801 posterior facet of the talar body prosthesis should be
Average 23.65 23.83 26.14 26.13 22.43 22.59 3 ) 18 d 16 d dth
SD 1.89 200 213 239 180 1.1 28 mm long, 18 mm wide, and 6 mm deep, and the

the ankle and foot, Harnroongoj*® has designed and
developed a talar body prosthesis, since 1974, for
replacing the avascular osteonecrosis of the talar body.
The results of the insertion of the talar body prosthesis
have been followed for more than 25 years, showing
satisfactory ankle and foot functions. However, the
problem of the talar body prosthesis was thata prosthesis
is made for an individual by measuring the opposite
talus. So, the measurement of the dimensions and
curve angles of the talus were necessary for sizing the
talar body prosthesis.

The measurements of the talar dimensions and
curve angles were performed directly on the cadaveric
tali or on the acrylic mold by a vernier caliper and a
goniometerwhich are differentfrom the measurement
on a radiograph or CT scan. When the acrylic mold
was set, it provided a stable shape so that the results of
the measurements of the dimensions and the curve
angles of the talus were appropriate for sizing the talar
body prosthesis. Statistical analysis showed that the
measurements were reliable because the intercor-
relation coefficientwas more than 0.90. The size of the
female talus is smaller than that of male talus, but all
angle measurements were not significantly different
between female and male. This means that the size of
the female talusis smaller but the shape isnotdifferent
from that of male talus, so there is no problem in
making the shape of the talar body prosthesis for

angle between the axis of the posterior facet and the
axis of the talar body should be 47 degrees. The stem
for inserting into the talar neck for all sizes of the talar
body prosthesis should be 10 mm long and 6 mm wide.
Five prosthesis sizes should be produced, with two
smaller sizes and two large sizes than the mean prosthesis
size. The size increases or decreases in 1 mm step from

the size of the mean prosthesis. Moreover, the

prostheses of all sizes should have the same curve
angles as that of the mean size.
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