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Three-dimensional Reconstruction of the Tarsal Bones in Congenital Club Foot

Kyu Hyun Yang, M.D., Hui Wan Park, M.D., Jun Seop Jahng, M.D.
and Hyoung Woo Park, M.D.

Department of Orthopedic Surgery*, Anatomy, Yonsei University College of Medicine

Three-dimensional reconstruction is an important tool for the evaluation of the complicated body
structures. It makes possible to rotate and separate the components of the structure and to observe
the hidden surface of the body, otherwise we can not approach without disturbing its surrounding
structures. We performed three-dimensional reconstruction of the tarsal bones in congenital club

foot of 32 week fetus. Three-dimensional reconstruction of the tarsal lesion in congenital club foot

revealed following important deformities.
1.
2.

The talar neck and head was faced to medial and plantar side.
The calcaneus was horizontally rotated and its anterior part was located under the talus. It

was in severe equinus and moderate varus position.

side.

. The navicular was rotated to medial side and was subluxated from the talar head.
. The calcaneus-navicular-talar head complex was horizontally rotated to medial and plantar

. The center of rotation seems to be located in the anterior and inferior portion of the talar

body, probably a talocalcaneal interosseous ligament.

In

conclusion, these findings give us a fundamental clue to solve patho-mechanism of the con-

genital club foot. To induce this deformity, strong force must be applied to the tarsal bones forcing

them to equinus and medial position.
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Fig. 1-A, B. Lateral and posterior aspect of
the congenital club foot.
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MALLEOLUS

CALCANEUS

ANTERIOR ASPECT : POSTERIOR ASPECT
C D
Fig. 1-C, D. Anterior and posterior aspect of the ankle and subtalar joints. C) The talar neck and
head was markedly deformed and pointed medial and plantar side. The calcaneus was horizontally
rotated and was lying beneath the talus in equinus position. The angle between the talus and calcaneus

was markedly decreased. D) The tuberosity of calcaneus was in marked varus position and its lateral
border was very close to the lateral malleolus due to horizontal rotation of the calcaneus.
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Fig. 2-A. Superior aspect of the reconstructed congenital club foot. The talar neck and head was
markedly displaced to medial side. The navicular was located in adjacent to the medial malleolus due to
its medial rotation. The calcaneus and cuboid were hidden behind the talus and navicular due to their
rotation and displacement(Right side was a superior aspect of reconstructed normal foot for com-
parison).
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Fig. 2-B. Anterior aspect of the reconstructed congenital club foot. The talar neck and head was
displaced to medial and plantar side. The calcaneus was horizontally rotated and located in beneath the
talus(Right side was an anterior aspect of the reconstructed normal foot for comparison).
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Posterior Aspect of
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Posterior Aspect of Congenital Club Foot

Fig. 2-C. Posterior aspect of the reconstructed congenital club foot. The calcaneus was in severe
equinus position and its posterior aspect was close to the posterior margin of the lateral malleolus due
to its horizontal rotation{Right side was a posterior aspect of reconstructed normal foot for com-

parison).
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Fig. 2-D, E. Medial and lateral aspect of the reconstructed congenital club foot. The forefoot was
markedly adducted and supinated. The calcaneus was in equinus position and the navicular was
rotated to medial side and was adjacent of the medial malleolus(Right side were medial and lateral
aspect of reconstructed normal foot for comparison).

-425-



Navicular

Inferior Aspec

Lateral
Malleolus

Fig. 2-F. Inferior aspect of the reconstructed congenital club foot. Horizontal rotation of the
calcaneus was clearly visible(Right side was an inferior aspect of reconstructed normal foot for com-

parison).

Talocalcaneal fngle of
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Talocalcaneal fngle of
Normal and Congenital Club Foot

Fig. 3-A, B. Identification of the center of rotation. A) Movement of the calcaneus was traced and
assumed the center of rotation. It was located in the mid portion of the talus. B) Next, same procedure
was performed in the sagittal plane. It was located in the inferior aspect of the talus. The center of
rotation was seemed to be a interosseous ligament.
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