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Abstract The anterior portion of the calcaneus is not
explicitly described as a bony landmark in contemporary
textbooks of human anatomy. However, it may be in-
volved in all types of fractures of the largest tarsal bone.
Both surgeons and radiologists are aware of the ante-
rolateral extension of traumatic lesions of the calcaneus.
Thus, the anterior portion of the bone should be referred
to uniformly as the processus anterior calcanei.

Keywords Anatomic nomenclature - Calcaneocuboid
joint - Calcaneus - Computed tomography - Osteology

The normal and pathological anatomy of the calcaneus is
clearly demonstrated by imaging procedures. If per-
formed skillfully and interpreted meticulously, conven-
tional radiography provides a wealth of data for diagnosis
and treatment of the various lesions of the largest tarsal
bone. The degree of post-traumatic comminution and
extent of articular bursting can be adequately assessed, as
a rule. However, computed tomography (CT) improves
the understanding of the shape and position of the com-
ponents of the calcaneus, produces detailed images of the
intra- and extra-articular fracture anatomy and refines
classification and subclassification of the sequelae of
injuries which have potential prognostic value.

The advent of CT prompted authors to pay closer
attention to the anatomy of the projections of the bone.
Whereas Palmer [21] and Essex-Lopresti [2] divided in-
tra-articular fractures of the calcaneus into two distinct
types (tongue type and joint depression type, respec-
tively) without subtle description of the parts and
articular facets of the bone involved, the new classifi-
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cation systems are explicitly related to these features.
According to Sanders et al. [26, 27, 28], five major
fragments—sustentacular fragment, tuberosity frag-
ment, subtalar joint fragment, anterior process frag-
ment, anterior subtalar joint fragment—and four joints
frequently affected—posterior subtalar joint, calcane-
ocuboid joint, middle and anterior facets of the anterior
subtalar joint—are differentiated. Obviously, the ante-
rior portion of the calcaneus and the calcaneocuboid
joint are related to each other. But whereas the cal-
caneocuboid surface (facies articularis cuboidea) is a
common anatomical term, the anterior process of the
calcaneus is not particularly designated in most con-
temporary textbooks of normal human anatomy.

Neither the standard English [4, 13, 37] nor the
equivalent French and German reference books [11, 22]
describe it as a separate morphological entity. There are
few exceptions to this rule. In Quain’s Elements of
Anatomy [31] the term “‘anterior extremity” is found.
Hovelacque [7] and Testut and Latarjet [32] keep the
anterior process distinct from the main mass of the bone
and call it the “great apophysis” (“‘grande apophyse”).
Similarly, Okajima [20] seems to interpret the anterior
process as a projection of the calcaneus, but without
giving it a particular name. Neither the Nomina Anato-
mica [19] nor the Terminologia Anatomica [35] specifies
the anterior portion of the bone. Some direct remarks
can only be found in textbooks of the nineteenth century
[5, 14].

Anatomists describe three processes originating from
the calcaneus [37]: the shelf-like sustentaculum tali
(sustentaculum tali), the great tuberosity (tuber calcanei)
and the small fibular trochlea (trochlea fibularis). The
upper surface of the sustentaculum tali and the adjacent
part of the body bear the anterior and middle articular
surfaces for the talus. The tuberosity itself has two
processes: the medial one which affords attachment to
abductor hallucis and the superficial part of the reti-
naculum flexorum, and the lateral one which the
abductor digiti minimi is attached to. Above and in front
of the fibular trochlea the peroneus brevis tendon runs
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forwards; below and behind it the peroneus longus
tendon passes downwards and forwards. Conversely, the
anterior portion of the bone whose anterior surface is
covered by the articular facet for the cuboid and which
ligaments and muscles are attached to, is not taken as a
volume element (Fig. 1).

The same is true for the veterinary anatomical
nomenclature [8]. As comparative anatomy shows, the
position of the anterior portion of the calcaneus reflects
evolutionary emergence and refinement of the mamma-
lian pattern of foot architecture [3, 12]. In living pri-
mates, except the great apes and humans, the foot is
placed in a heel-elevated position when these animals
move upon arboreal or terrestrial surfaces. Heel place-
ment and bone positions are designed to increase
mobility and flexibility. Orang-utans have further en-
hanced their ability to move by adapting their feet for
suspension and thus similarly utilize foot positions
where the heel does not touch the ground. Chimpanzees
and gorillas represent an alternative pattern, in which
the heel contacts the surface of the support at the end of
the swing phase. Thus, African apes possess feet adapted
for both arboreal and terrestrial terrains and also share
several skeletal features with early hominids.

Embryologically, the anterior portion of the calca-
neus is enchondral in origin and belongs to the central
part of the bone. Ossification of the calcaneus usually
originates from two independent and developmentally
different centers [17]. The first one, parachondral in
origin and laterally positioned, becomes visible in the
fourth or fifth fetal month and resembles to the later
trochlea fibularis. The second one is situated in the
anterior third of the cartilaginous calcaneus in relation
to the sustentaculum tali medially and to a cartilaginous
prominence on its lateral circumference, respectively. It
appears in the sixth or seventh fetal month. The two
ossification centers usually fuse around birth. In mam-
mals, the anterior edge of the calcaneus is elongated in
the form of a more or less trigonal nose which corre-
sponds to a notch in the talus and is named the pro-
cessus coracoideus.

The anterior portion of the calcaneus takes up the
anterior third of the bone and is clearly distinguished by
its lower height compared with the posterior portion. In

Proc. ant. calcanei 1

Fig. 1 Schematic diagram of the tarsal bones with the anterior
process of the calcaneus highlighted. 1, Cuboid; 2, navicular; 3,
trochlea of talus; 4, calcaneal tuberosity

newborns and babies, it is still about half as long as the
whole heel bone. The forward edges are sharply defined
and serve for the attachment of the bifurcate and dorsal
calcaneocuboid ligaments. The superior surface makes
up the floor of the sinus tarsi. Medially, it is limited by
the lateral edge of the sulcus calcanei. From a beak-like
protuberance at its lateral aspect the extensores hallucis
brevis and digitorum brevis arise. At the bottom surface,
the tuberculum calcanei delimits the border to the cen-
tral portion of the bone. The axial calcaneocuboid angle,
i.e., the angle in the axial plane between the longitudinal
axis of the calcaneus and a line drawn perpendicular to
the calcaneocuboid joint, measures 25.3 £7.3° in normal
feet [24]. The most common variant of the anterior
portion of the calcaneus is an accessory ossicle at its
anterior facet (the so-called calcaneus secundarius) [15].
Oblique views at different angles must be made in order
to separate the shadow of the anterior portion of the
calcaneus from that of the front and bottom of the talus
in conventional radiography (Fig. 2).

In traumatic lesions of the calcaneus, the primary
fracture line splits the posterior facet of the subtalar
joint from posterolateral to anteromedial, thus dividing
the bone in a roughly vertical direction, and in propa-
gating forwards often involving the anterior portion [6,
16, 23, 25, 33]. Miric and Patterson observed extension
of the fracture into the calcaneocuboid joint in 67 of 120
(58%) traumatic lesions as assessed by CT [18].
Involvement of the calcaneocuboid joint was distributed
evenly among the four fracture types according to the
classification of Sanders et al. The more pronounced the
lateral subluxation of the posterior facet fragment or
the comminution of the lateral wall of the calcaneus is,
the more likely the cuboid articular facet is involved [1].
The secondary fracture line extends laterally just ante-
rior to the posterior subtalar joint passing to the lateral
wall of the calcaneus in the vicinity of the peroneal
tubercle and does not reach the anterolateral extension
of the bone [2].

Due to the lack of an official anatomical term, the
orthopedic, surgical and radiological literature defines
the anterior portion of the calcaneus differently. John-
son and Gebhardt [9] take the anterior portion as part of
the body of the calcaneus and refer to it consequently as

Fig. 2 Anterior process of the calcaneus (borders marked by
arrowheads) on a lateral radiograph of a talipes cavus (Friedreich’s
foot)



Fig. 3 Axial CT scans (slice thickness: 4 mm) of the tarsus. In the
larger image, the intact anterior process of the calcaneus is depicted
as sharply demarcated from the middle portion of the bone. The
smaller image displays a bursting fracture of the anterior process
with the calcaneocuboid articulation intact

the anterior body (and its fractures). In a review on the
use of axial CT in intra-articular fractures, Kerr et al.
[10] call it the anterior calcaneus. To classify fracture
specimens, Wiilker et al. [38] divide the calcaneus into
four segments, one of which is explicitly named ‘“‘the
anterior process’”. Thus, surgeons are obviously aware
of the anatomical and clinical importance of the anterior
portion of the bone (Fig. 3).

Still more precise and consistent are the radiological
comments on this region. In a review of their personal
experience with CT in fractures of the calcaneus, Sbragia
et al. [30] report two cases of cuboid bone impaction into
“the anterior process’ of the calcaneus. Wechsler et al.
[34] speak about ‘“‘the anterior process of the calcaneus
which articulates with the cuboid and is contiguous with
the posterior portion, the tuberosity””. In an accompa-
nying schematic drawing, the abbreviation “AP” for
“anterior process” is introduced without further expla-
nation or justification. Finally, in a recent review
Sanders [29] declares that the (secondary) fracture line
can exit as far forward as ‘“‘the anterior process’ or the
calcaneocuboid joint, thus creating an anterolateral
fragment.

In conclusion, the anterior portion of the calcaneus is
a distinct, well recognized and clinically important part
of the largest tarsal bone that should be referred to
uniformly as the anterior process (processus anterior) of
the calcaneus in anatomical textbooks and papers. The
new term accommodates the needs of both clinicians and
scientists and will help the Federative Committee on
Anatomical Terminology (FCAT) to make the termi-
nology an internationally accepted living language of
anatomy [36].
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