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Fractures and Dislocations
of the Talus and Calcaneus:

10

A Case-Based Approach

Michael Jung, Joseph Galloway,
and Jonathan Eastman

Peritalar and Subtalar Dislocations
Introduction/Background

Fractures or dislocations of the talus are uncom-
mon injuries, accounting for approximately 1%
of all fractures [1]. These injuries are most com-
monly seen in the setting of motor vehicle acci-
dents or falls from height. The predominant
demographic affected is young adult males aged
20-39 [1, 2]. Approximately 86% of patients
with talus fractures have an additional associated
fracture. The most commonly associated fracture
is that of the malleoli seen in ~22% of cases.
Other commonly associated fractures include
those of the spine, femur, and, in 4% of cases, the
calcaneus [3].

Traumatic injury to the subtalar joint may
occur during subtalar dislocations, talus or calca-
neus intra-articular fractures, and fracture-
dislocations. In fractures and fracture-dislocations
of the talus and calcaneus involving the subtalar
joint, anatomic reconstruction of joint congruity
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is paramount for optimizing outcomes. If the sub-
talar joint is not reduced anatomically, the patient
is at risk for chronic instability, subtalar arthritis,
and hindfoot deformity. These issues can be
symptomatic and cause significant morbidity to
the patient [4, 5].

Operative treatment of displaced, intra-
articular fractures involving the talus and calca-
neus are difficult. Anatomic reduction is essential,
and the soft tissues must be respected in order to
minimize complications and optimize outcomes.
In this chapter, we outline proper methods for
diagnosis and surgical management of fractures
and fracture-dislocations of the talus and
calcaneus.

Diagnosis/Management

A thorough history will typically reveal an acute
trauma resulting in immediate pain at the foot or
ankle and the inability to bear weight. Examination
of the skin is expected to reveal swelling of the
hindfoot; in cases of fracture-dislocation, there
can be severe deformity with tethering of the skin.
Other skin issues that are possible are traumatic
wounds and fracture blisters [6]. The status of the
neurovascular bundle also has treatment implica-
tions and is part of the standard exam.

Initial imaging work-up includes radiographs
of the foot and ankle. Computed tomography
(CT) scans are also recommended for more
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detailed evaluation of fracture morphology, dis-
placement, and preoperative planning [1, 7].
There are other radiographic views that have util-
ity in evaluating the hindfoot. Broden’s view can
be used to visualize the subtalar joint preopera-
tively and will be used in the operating room with
fluoroscopic examination to evaluate the accu-
racy of joint reduction [8]. The Canale view aids
in the visualization of the long axis of the talar
neck. The Harris heel view provides an axial
view of the hindfoot.

Dislocations should be immediately identified
and reduced. The need for immediate reduction is
especially pressing in the setting of neurovascu-
lar compromise and/or skin ischemia. Medial
subtalar dislocations display a medially displaced
heel, inversion, and plantarflexion of the foot.
Medial dislocations more commonly have an
associated fracture. In lateral subtalar disloca-
tions, the heel is displaced laterally and the foot is
in eversion and abduction. These are more fre-
quently associated with open injuries [9]. Tongue-
type calcaneus fractures can also cause skin
breakdown rapidly.

In approximately 10% of peritalar disloca-
tions, there will be a mechanical block to reduc-
tion. In medial dislocations, the talar head may
buttonhole through the extensor digitorum brevis
tendon. Lateral dislocations can be obstructed by
interposed tibialis posterior tendon [10]. Multiple
closed reduction attempts are not recommended,
as this may cause further articular and soft tissue
damage.

Emergency operative intervention is indicated
in the setting of irreducible dislocations, associ-
ated neurovascular impingement/compromise,
open fractures and dislocations, or an extruded
talus.

If successful reduction of a subtalar or peri-
talar dislocation is obtained, then management is
dictated by the stability of the joint, the involve-
ment of the articular surface, and the condition of
the soft tissue envelope. Peritalar fractures can
cause residual instability and must be identified.
Post-reduction CT examination is recommended
as fractures of the posterior talar process or sus-

tentaculum can be missed on plain radiographs
[11-13]. After lateral subtalar dislocations, the
lateral process of the talus must be carefully
inspected for a fracture. As these fractures are
articular, ORIF is indicated for displaced articu-
lar fractures for fragments of sufficient size [14].

If the joint is stable after closed reduction and
there are no associated articular fractures that
warrant operative management, then the patient
should be immobilized and made non-weight
bearing in a short leg cast for 6 weeks. After this,
a protocol of progressive weight bearing and
physiotherapy is begun. Good results have been
obtained in patients with full weight bearing
starting at 10-11 weeks from injury [15].
However, if residual instability is identified,
options include external fixation and transarticular
Kirschner wire fixation for 3—4 weeks [14].

In the case of open dislocations or irreducible
dislocations from entrapped soft tissue necessi-
tating open reduction, soft tissue management
will dictate immobilization. These merit external
fixator immobilization to facilitate wound care.
Occasionally massive soft tissue swelling or trau-
matized skin may prohibit cast treatment after
closed reduction even if it is stable. In these,
external fixators have also been used with good
results leading to weight bearing around
10-12 weeks [15].

Results and Complications

Peritalar injury with subtalar dislocations as a
whole are relatively rare, and even more so to
occur in isolation. Eighty-eight percent of these
injuries are associated with at least one other foot
or ankle injury. The most commonly associated
injury is fracture to the talus itself, followed
closely by injuries to the ankle, found in 60% and
52% of cases, respectively, in one series [16].
Calcaneus fractures were found to occur in up to
16% of cases. Interestingly, the midtarsals and
metatarsals are relatively infrequently injured in
association with peritalar dislocations [16]. As a
result of the high rate of concomitant injuries,
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studies looking at outcomes are limited and fre-
quently confounded.

Complications  reported include post-
traumatic arthritis of the subtalar and tibiotalar
joint, avascular necrosis of the talus, tendon inju-
ries, neurovascular injury, skin necrosis and
wound breakdown, hindfoot stiffness, and with
open injuries deep soft tissue and bone infec-
tions [9, 14].

Several have reviewed the rates of subtalar
arthritis and subsequent subtalar fusion seen in
peritalar injury patterns. Subtalar dislocations are
reported with a wide range from 39% to 89%
developing radiographic subtalar arthritis; how-
ever, only about one-third of these will have clin-
ical symptoms requiring fusion [14, 16, 17]. This
wide range of data is likely a reflection of the
array of severity of these injuries with higher
energy, leading to worse arthritis and subsequent
reconstructive procedures. The lowest rates of
arthritis and subsequent fusion requirement are
reported from purely ligamentous dislocations of
the subtalar joint [4]. In a series of 23 patients
with CT-proven isolated subtalar dislocations,
Jungbluth et al. found only 39% developed mild
radiographic changes at 5 years, and this did not
correlate with patient symptomotology [15].
They emphasize the urgency of reduction in
keeping a relatively low rate of arthritis after iso-
lated subtalar dislocations.

Avascular necrosis of the talus is most com-
monly associated with fractures of the talar neck,
but it can also occur with subtalar dislocations.
Displacement and open wounds have both been
associated with the development of AVN [18,
19]. Rates have been reported from 0% to 10%
AVN with closed dislocations, which rises to
50% with open dislocations [14]. However,
improved rates have been shown with early
reduction and stable fixation [20].

Post-traumatic  arthritis most frequently
involves the subtalar joint [21, 22]. Contributing
factors leading to arthritis are initial chondral
damage at the time of injury, altered joint
mechanics secondary to malunion, and prolonged
immobility. If there are peritalar fractures involv-

ing a joint, then restoration of congruity to pre-
serve mechanics is important.

Most outcomes after subtalar dislocations
have been reported in small case series. At
approximately 5-year follow-up, the mean
AOFAS score following the treatment of a subta-
lar dislocation averages 71-83, with the contra-
lateral as a control averaging 93 [15, 16].

It is clear from the literature that peritalar
fracture dislocations are difficult injuries to treat
and that knowledge of techniques for precise
surgical management are critical for improving
outcomes.

Case 1
Clinical history

A 54-year-old female presents s/p pedestrian
struck with right-ankle pain, deformity, and open
wound. Intubated emergently in trauma bay due
to altered mental status and airway protection.

Physical Exam

Right Lower Extremity

Gross deformity at ankle with skin tenting proxi-
mal lateral foot, 2 x 1 cm deep wound with 0oz-
ing blood, palpable DP/PT pulses. Unable to
assess motor/sensation due to patient condition.

Imaging
Pre-reduction injury films and select CT cuts
after reduction (Figs. 10.1 and 10.2).

Closed reduction performed in trauma bay,
post-reduction CT obtained.
Diagnosis

Open right medial subtalar dislocation with pos-
terior talar body fracture.
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Fig. 10.1 (a, b) Injury films for Case 1. “Presenting injury radiographs showing a posteromedial subtalar dislocation
with associated talus body fracture”

Fig. 10.2 Preoperative CT cuts for Case 1. “Shown are  shear of the body. (¢, d) exhibit coronals demonstrating
select computed tomography cuts after closed reduction.  comminution. Axial cut (e) shows the oblique fracture line
(a, b) show select sagittal cuts demonstrating coronal entering the subtalar joint”
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1. Setup (patient position, instruments/implants

need)

e Supine

* Radiolucent cantilever table

e Medium or large external fixator

* 6.5 mm threaded Schanz pin

* Tourniquet

2. Execution — Approach used, reduction maneu-

vers, how implants used and placed

Begin with a gastrocnemius recession. This is

an injury that occurs secondary to forced plan-

tarflexion. The gastrocnemius complex func-

tions as a pathologic force in this injury pattern.

Therefore, the release of the gastrocnemius is

part of this procedure, taking tension off of the

area of injury as well as the eventual repair.

* The incision is ~2 cm posterior to the pos-
teromedial border of the tibia.

e The gastrocnemius tendon is identified and
separated from the soleus.

e It is released sharply in a medial to lateral
direction.

While supine, apply the ankle spanning exter-
nal fixator. After gastrocnemius recession per-

formed and external fixator applied, flip prone to
begin fixation of the talus fracture.

A posteromedial approach can be used, begin-
ning 1 cm medial to the Achilles tendon. Identify
the FHL and incise its tendon sheath. The FHL
can be swept medial and held out of the surgical
field with two 1.6 mm Kirschner wires placed into
the medial aspect of the distal tibia. Distraction
can then be placed through the external fixator.
Provisional fixation of the talus is held with
1.25 mm Kirschner wires. Intraoperative images
(Figs. 10.3 and 10.4) and immediate postoperative
films (Fig. 10.5) are shown.

Key Points of This Case

e Starting supine with gastrocnemius recession can
be useful in neutralizing the deforming forces in
subtalar dislocations. Apply your external fixator
while still supine before flipping prone.

e Use Kirschner wires anchored in the medial
distal tibia to help retract the FHL tendon and
neurovascular structures medial and away
from your surgical field.

Fig. 10.3 (a—c) Fluoro shots for Case 1. “Intraoperative fluoroscopy demonstrating stabilizing external fixator and
provisional k-wire fixation. Note the k-wires in the tibia for a no-touch soft tissue retraction technique”
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Fig. 10.4 (a—c) Fluoro shots for Case 1. “Definitive fixation achieved with a 2.0 plate and 2.0 lag screws from posterior
to anterior across the fracture site replacing the provisional k-wires”

Fig. 10.5 Postoperative
films for Case 1. “Note a
slight amount of
distraction maintained
on the medially based
frame as this was a
medial subtalar
dislocation. This is
intended to offload the
fixation construct and
area of articular injury”
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» Distract through your external fixator to better
visualize the subtalar joint and protect your
fixation post-operatively.

Case 2

Clinical History

A 21-year-old male presents status post-traumatic
injury to right foot by a power jack. Isolated injury
with decreased sensation on plantar aspect of foot.

Physical Examination

Right Lower Extremity
Three large soft tissue lacerations are seen.

e Medial wound extending from the level of the
sustentaculum  posteriorly and inferiorly
around the heel cord at the level of the tuberos-
ity. Calcaneus exposed through the medial
wound.

e 10-14 cm dorsolateral laceration of foot
extending from the navicular to just posterior
to the fibula 4 cm proximal to the tip with
exposed tendons.

e Approximately 2 cm wound over sinus tarsi
with tendon exposed.

Imaging

Pre-reduction injury films (Fig. 10.6), post-
reduction radiographs (Fig. 10.7), and select CT
cuts after reduction (Fig. 10.8).

PORTABLE

Fig. 10.6 (a, b) Injury films for Case 2. “Presenting injury radiographs demonstrating a medial subtalar fracture

dislocation”
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Fig. 10.7 (a, b) Post reduction radiographs for Case 2. “Post-reduction radiographs show concentric reduction of the
subtalar joint”

Fig. 10.8 (a, b) Select CT injury images for Case 2. “Select axial cut (a) shows a fracture of the sustentaculum tali,
and coronal (b) demonstrates the sagittal nature of the fracture line”
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Reduction performed in the Trauma Bay and
post-reduction films and a CT scan obtained.

Diagnosis

Right open medial subtalar fracture dislocation
with a fracture of the calcaneal sustentaculum.

1. Setup (patient position, instruments/implants
need).

* Supine on a cantilever radiolucent table.

 Saline fluid and tubing for gravity irrigation.

e Tourniquet

* Kirschner wires 1.0-1.6 mm.

e Mini-fragment set.

e Medium or large
(backup).

2. Execution — Approach used, reduction maneu-
vers, implants placement.

¢ Reduction achieved with knee flexion,
ankle plantarflexion, and traction applied
with a valgus moment on the midfoot. This
allowed the talar head to be manipulated
back into place.

e Thorough exploration, irrigation, and
debridement of the traumatic wounds were
performed.

e The medial of the three traumatic wounds
provided access to the sustentacular frac-
ture, obviating the need for a separate
surgical approach. The surgical approach
to the sustentaculum involves a small
incision 2 cm caudal to the medial
malleolus and 2 cm proximal to the
navicular [23].

e The posterior neurovascular bundle was
protected and explored to identify any

external fixator

areas of disruption during the time of ini-
tial debridement.

* The FHL was retracted inferiorly to expose
the fragment.

* The mobile fragment of the sustentaculum
was manipulated into place using Kirschner
wires as joysticks and pinned in place
(Fig. 10.9a,b).

* The fragment was anatomically reduced
under direct visualization, and absolute
stability was obtained through compres-
sion with lag screws.

e In this case, two 2.4 mm screws were used
with lag by technique through a small 2.0
plate as a washer (Fig. 10.9d—f).

* Fluoroscopic Broden’s views were used to
confirm non-penetration into the posterior
facet. In this case, the lateral wound also
allowed direct visualization of the
Kirschner wires that were used as drill bits
as well as for provisional fixations. These
wires were seen to exit the lateral cortex
posterior to the sinus tarsi and plantar to
the posterior facet.

The stability of the subtalar joint was reas-
sessed. This patient was still able to be dislo-
cated medially through subtalar and
talonavicular joints. Therefore, after confirming
the reduction of the two joints, the talonavicular
joint was pinned retrograde with 1.6 k-wires
(Fig. 10.10). These pins were left for 8 weeks in
order to maintain the alignment of the joints.
Therefore, they were cut below the level of the
skin to prevent pin tract infection. Follow-up
radiographs show preservation of the subtalar
joint with minimal signs of arthrosis (Figs. 10.11
and 10.12).
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Fig. 10.9 (a—e) Fluoro shots for Case 2. “Intraoperative  ing definitive fixation with two 2.4 mm screws used with
fluoroscopy shows provisional k-wire fixation (a, b). (¢c— lag by technique through a small 2.0 plate as a washer”
e) show Broden’s view and talar dome lateral demonstrat-
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Fig. 10.10 (a, b) Fluoro shots for Case 2. “Showing AP and lateral views with 1.6 mm k-wire fixation of the talona-
vicular joint to prevent residual subluxation”

Fig. 10.11 Follow-up
for Case 2. “Two-month
follow-up radiographs
after the removal of
k-wires”
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Fig. 10.12 (a, b) Follow-up for Case 2. “Two-year follow-up radiographs demonstrate preservation of the subtalar
joint space on the Harris heel view (a) and talar dome lateral (b)”
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