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General Principles of Talus 
Fractures

David Hubbard and James Richman

�Anatomy

The talus is divided into three parts, the head, 
neck, and body, and two processes, lateral and 
posterior. It has five articular surfaces, all of 
which have a weight-bearing function. The sur-
faces of the talus are illustrated in Fig.  3.1. 
Two-thirds of the talus is covered with articular 
cartilage, and no tendons insert or originate on 
it [2].

The head of the talus articulates with the 
navicular. The body includes the dome of the 
talus, which articulates with the ankle joint 
above. The inferior surface of the talar body is 
concave in the long axis and articulates with the 
posterior facet of the calcaneus. The neck of the 
talus does not articulate with the ankle or calca-
neus, and it does not have articular cartilage. It 
sits atop the sinus tarsi laterally and the susten-
taculum tali medially [1].

The talar neck is angled at a mean of 24 
degrees plantarmedial with respect to the talar 

dome [2]. It is the weakest portion of the talus 
because it has both the smallest cross-sectional 
area and the most porosity due to its extensive 
vascular ingrowth. The medial border of the talar 
neck directly aligns with the medial border of the 
talar body, whereas the lateral cortex of the talar 
neck is concave and flares as one moves posterior 
to the lateral process. The talocalcaneal ligament, 
one of the main stabilizers of the subtalar joint, 
attaches on the inferior talar neck.

The talar body’s superior surface is com-
pletely covered with articular cartilage. The talar 
body’s shape is that of a large trapezoidal dome. 
The transverse diameter is greater anteriorly than 
posteriorly, meaning maximal congruence of the 
ankle joint occurs when the talus is dorsiflexed. 
The medial surface of the talar body articulates 
with the medial malleolus. The posterior inferior 
portion of this surface has a large oval area for 
insertion of the deep deltoid ligament.

The lateral surface of the talar body articulates 
with the distal fibula. The most lateral portion of 
this surface is the lateral process of the talus. The 
lateral process is the lower margin of the talar 
articular surface with the fibula. It also articulates 
with the anterolateral corner of the posterior facet 
of the calcaneus. Because of this boney architec-
ture as well as its ligamentous attachments for the 
anterior and posterior talofibular ligaments, it is 
important in the stability of the ankle mortise and 
subtalar joint.
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The posterior process of the talar body 
includes posterolateral and posteromedial 
tubercles that flank the sulcus for the flexor hal-
lucis longus tendon. The posterolateral tubercle 
is larger and has an articular segment with the 
posterior facet of the calcaneus. The tubercle 
may either be oversized or appear as an accessory 
bone known as an os trigonum in up to 50% of 
the population. An os trigonum may be present 
unilaterally or bilaterally and may be fused to the 
talus or calcaneus [3]. The posteromedial tuber-
cle also varies in size and is important for attach-
ment of the talotibial component of the deltoid 
ligament.

The talar head is a convex round surface. It is 
rotated an average of 45 degrees laterally relative 
to the axis of the talar neck [4]. It too is covered 
by articular cartilage. The plantar spring liga-
ment passes inferiorly to the talar head connect-
ing the calcaneus to the navicular. The talar head 
forms its main articulation with the navicular in 
an area called the acetabulum pedis. Detailed by 
Sarrafian, it is composed of the anterior and mid-
dle calcaneal sections of the talus and linked to 
the navicular via the inferior and superomedial 
calcaneonavicular ligaments. The calcaneona-
vicular segment of the bifurcate ligament 
becomes the lateral hinge. The medial side is 
supported by the spring ligament and posterior 
tibial tendon.

On the undersurface of the talus between the 
posterior and anterior/middle facets runs a deep 
groove called the sulcus tali (Fig. 3.2) It runs 40 
degrees from anterolateral to posteromedial [2]. 
The sulcus is broader laterally and is thus 
referred to as the sinus tarsi, whereas medially it 
is more narrow and referred to as the tarsal 
canal. This sulcus gives rise to the strong talo-
calcaneal interosseous ligament as well as arter-
ies of the tarsal canal and sinus tarsi, which 
provide the blood supply for two-thirds of the 
talar body.
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Fig. 3.1  Overview of the bony surfaces of the talus [1]
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�Blood Supply

The blood supply to the talus is diffuse and arises 
from branches of the posterior tibial artery, the 
dorsalis pedis artery, and the peroneal artery 
(Fig.  3.3). The artery of the tarsal canal arises 
from the posterior tibial artery about 1 cm proxi-
mal to the origin of the medial and lateral plantar 
arteries. It passes between the sheaths of the 
flexor digitorum longus and flexor hallucis lon-
gus tendons to enter the tarsal canal. In the canal, 
the artery is dorsal. Branches into the body are 
given off in the canal with the largest branch 
entering the middle of the body. The artery of the 
tarsal canal anastomoses with the artery of the 
tarsal sinus in the tarsal canal. The deltoid branch 
of the artery of the tarsal canal arises about 5 mm 
from its origin. The deltoid branch runs between 

the talotibial and talocalcaneal parts of the del-
toid ligament. It supplies the medial surface of 
the body and anastomoses with anterior tibial 
artery branches over the neck and talus [7].

The artery of the tarsal sinus generally origi-
nates from an anastomotic loop between the lat-
eral tarsal branch of the dorsalis pedis artery and 
the perforating peroneal artery. It gives off a few 
branches to the talar head and then enters the tar-
sal canal. In the tarsal canal, it gives off branches 
to the talar body before anastomosing with the 
artery of the tarsal canal [8].

The peroneal artery gives off small branches 
that join the calcaneal branches of the posterior 
tibial artery to form a plexus over the posterior 
process of the talus. Of note, in some patients, the 
artery of the tarsal sinus is a branch of the pero-
neal artery rather than the dorsalis pedis artery.
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Fig. 3.3  The blood supply of the talus basedon anatomic 
location [6]. (a) The dorsal view of the blood supply to the 
medial one third of the talus. (b) The dorsal view of the 

blood supply to the middle one third of the talus. (c) The 
dorsal view of the blood supply to the lateral one third of 
the talus

3  General Principles of Talus Fractures



32

The head of the talus is supplied directly 
from branches of the dorsalis pedis artery on its 
dorsal medial portion and from the artery of the 
tarsal sinus on its plantar lateral portion. The 
most important blood supply to the body of the 
talus comes from the anastomotic artery 
between the artery of the tarsal canal and the 
artery of the tarsal sinus. This artery gives about 
five main branches into the body that supply 
almost all of the middle and lateral thirds of the 
talar body. The blood supply to the medial third 
of the body come from the deltoid branches, 
which enter the body on its medial periosteal 
surface.

�Injury Mechanism

Talar neck fractures are high-energy injuries 
that result from a dorsally directed force applied 
to the plantar surface of the foot distal to the 
talus (Fig. 3.4). The ankle is generally in neu-
tral position. If the dorsally directed force is 
strong enough, it can disrupt the posterior and 
interosseous talocalcaneal ligaments and cause 
the calcaneus to dislocate anteriorly either lat-

erally or medially. The talar head would be dis-
placed dorsally with respect to the neck. Further 
dorsal force can lead to complete disruption of 
the posterior ankle capsule, resulting in the 
talar body extruding posterior medial between 
the Achilles tendon and the medial malleolus. 
The medial neurovascular bundle is infre-
quently injured as it is shielded by the flexor 
hallucis muscle belly [9]. Forced supination of 
the foot is another less frequent mechanism for 
talar neck fractures and is more often associ-
ated with combined talar neck/medial malleo-
lus fractures [10]. The medial malleolus fracture 
is usually vertical, indicating a compression 
force is imparted onto the medial side of the 
talus. Accordingly, talar neck fractures from 
supination have comminution dorsomedially. 
Supination is thought to be caused by a con-
tracted Achilles tendon, which imparts a supi-
nation stress on the foot and leads to 
compression on the medial side [11].

Talar body fractures are intra-articular injuries 
involving both the ankle and subtalar joints. The 
injury generally results from high-energy axial 
compression. They may also occur due to the 
shear mechanism described above for talar neck 
fractures (Fig. 3.4). The dorsally directed plantar 
force distal to the talus may lead to a more poste-
rior fracture that involves the talar body rather 
than the neck [9].

Talar head fractures occur via other compres-
sion or shear forces. Compression injuries are the 
results of the talar head experiencing an axial 
load against a plantarflexed foot. This force 
causes the navicular to compress against the talar 
head and usually results in a medial-sided crush 
injury to the talar head [12]. In the other injury 
pattern, forced inversion of the midfoot causes 
the navicular to shear off a portion of the medial 
talar head, which generates two distinct fracture 
fragments [4].

The lateral tubercle of the posterior process 
may fracture by a direct mechanism from forced 
plantarflexion of the foot that causes compres-
sion of the posterior tibial plafond against the 
posterolateral process. This mechanism may 
result in fracture of the posterior process, separa-
tion of the fibrous attachment of the os trigonum 

Fig. 3.4  Mechanism of injury for talar neck and body 
fractures. The talar body extrudes posteromedially
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from the talus, or fracture of the os trigonum. 
This first mechanism is most common and has 
been associated with soccer players and ballet 
dancers [13]. The other mechanism involves 
forced dorsiflexion on the ankle, which results in 
a tension-sided failure as the posterior talofibular 
ligament avulses off the posterolateral tubercle 
[14]. The medial tubercle of the posterior pro-
cess is very rarely injured. The mechanism of 
injury involves avulsion of the posterior talotib-
ial ligament when the ankle is dorsiflexed and 
pronated. Patients generally will have a tender 
firm mass behind the medial malleolus with an 
absence of the normal contour of the posterome-
dial ankle [15].

Finally, lateral process fractures are most 
commonly associated with snowboarding inju-
ries. The injury mechanism is an axial load to a 
dorsiflexed ankle combined with forced exter-
nal rotation or eversion of the hindfoot 
(Fig. 3.5) [17]. The foot is positioned in dorsi-
flexion during snowboarding with associated 
knee flexion, which further augments the 
degree of dorsiflexion achieved. During a fall 
forward, the leg positioned in front rotates 
toward the front of the board, which imparts an 
external rotation force or eversion force onto 
the ankle. Due to the relative frequency of this 
fracture among this sports group, lateral pro-
cess fractures are generally termed “snow-
boarder’s fracture” [18].

�Imaging

Initial radiographic evaluation should begin with 
AP, lateral, and oblique radiographs of the foot 
and ankle. The oblique (mortise) view of the 
ankle will demonstrate the position of the talus 
beneath the tibial plafond. The lateral ankle 
radiograph is the best standard view to assess 
fractures of the talus. This view is best to assess 
dorsal-plantar displacement of a talus fracture as 
well. However, coronal displacement (varus-
valgus) is difficult to ascertain from an AP view. 
Therefore, the Canale view is recommended as 
an additional view to discover talus fractures and 
understand coronal displacement, especially in 
talar neck fractures [19]. This view is taken with 
the x-ray beam directed cephalad and pointing 
75 degrees with respect to the horizontal. The 
foot is held in maximal plantar flexion and 15 
degrees of pronation (Fig.  3.6). For posterior 
process fractures, a lateral radiograph is best. It 
may be difficult to distinguish a posterior pro-
cess fracture from an os trigonum; clues of a 
fracture on lateral radiograph include roughened 
and irregular surfaces of the two bone surfaces. 
Furthermore, fractures tend to be larger and 
extend into the talar body [20]. Lateral process 
fractures are best seen on the AP and lateral 
ankle radiographs. A Brodén view may also be 
helpful to show a lateral process fracture as well 
as to evaluate the subtalar joint for any irregular-
ity or impaction fractures of the undersurface of 
the talus. Brodén views are taken with the x-ray 
beam aimed cephalad 10–40 degrees with 
respect to the vertical with the foot in neutral 
position and internally rotated at varying degrees 
from 20 to 60 degrees with respect to the vertical 
(Fig. 3.7) [22].

CT is helpful to diagnose nondisplaced talus 
fractures as well as to delineate the fracture pat-
tern and degree of displacement. Multiplanar 
1–2-mm cuts are especially helpful in identify-
ing posterior process, lateral process, and avul-
sion fractures [23]. For process fractures in 
particular, a CT will help define the size of the 
fragment, the degree of displacement, the pres-
ence of comminution, and the involvement of the 
subtalar joint.

Fig. 3.5  The typical mechanism for lateral process frac-
tures in snowboarders is shown here. An external rotation 
or eversion force is placed on the dorsiflexed ankle, which 
results in a lateral process fracture of the talus [16]
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