
403© Springer Nature Switzerland AG 2020 
P. V. Giannoudis (ed.), Fracture Reduction and Fixation Techniques, 
https://doi.org/10.1007/978-3-030-24608-2_30

Talar Fractures and Fracture 
Dislocations

Yuneng Li, Liangpeng Lai, and Xinbao Wu

 Anatomical Fracture Location: 
Radiograph of Fracture Pattern

Talar fractures present following high-energy 
trauma. These injuries account for less than 1% 
of all fractures of the skeleton. It is not uncom-
mon for patients to present with other associated 
fractures in the ankle, foot, or in other body 
regions.

The talus consists of three distinct compo-
nents: the head, the neck, and the body. The talar 
neck and the posterior aspect of the body are not 
covered by cartilage. It is important to appreciate 
that the blood supply of the talus is unique as 
three arteries contribute to its vitality: the poste-
rior tibial artery, the dorsalis pedis artery, and the 
perforating fibular artery [1]. Fracture patterns 
disrupting the blood supply may lead to avascular 
necrosis (AVN) and development of post- 
traumatic osteoarthritis.

Initial clinical assessment should exclude dis-
location (requires emergency reduction) and 
careful evaluation of the neurovascular status of 
the affected limb. Plain radiography in three pro-
jections anteroposterior (AP) and latero-lateral 
(LL) view and the “mortise view” (AP with 30° 
internal rotation of the foot) allow satisfactory 

visualization of the type of injury sustained. CT 
scan is the choice of investigation in terms of 
accurate fracture morphology and topography 
and for preoperative planning.

Talar fractures are divided into head, neck, 
and body (most common) subcategories. The 
Sneppen classification for talar body fractures 
continues to be used in the clinical setting [2]. 
Morrison classified lateral process fractures into 
three types (type 1 (simple), type 2 (commi-
nuted), and type 3 (cortical avulsion fracture)) 
[3]. Subsequently, Hawkins subdivided type 2 
into type 2a, <2  mm displacement of fracture 
fragments, and 2b, >2 mm of displacement [4].

Hawkins-Canale developed the talar neck 
fracture classification [5]: type 1, nondisplaced 
talar neck fracture; type 2, talar neck fracture, 
talocalcaneal dislocation, and tibiotalar disloca-
tion; type 3, talar neck fracture, talocalcaneal dis-
location, and tibiotalar dislocation; and type 4, 
talar neck fracture and disruption of all talar 
articulations. The incidence of AVN increases as 
you progress from type 1 to type 4 fracture pat-
tern reaching almost 100% rate.

In peritalar dislocation (hindfoot dislocation), 
the relationship between talus, navicular bone, 
and calcaneus has been lost. Noteworthy is that 
the congruity of subtalar and calcaneocuboid 
joint remains unaffected. On the other hand, 
“total dislocation” refers to complete dissocia-
tion, and this represents the most serious type of 
injury. Dislocations should be reduced promptly 
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to facilitate soft tissue resuscitation restoring 
neurovascular lesions and to allow planning for 
definitive fixation.

In general terms, simple fractures with less 
than 2 mm displacement can be managed nonop-
eratively. When the displacement is more than 
2 mm, then reduction and reconstruction are the 
choices of treatment. Small comminuted, nonvi-
able and non-reconstructable fragments should 
be excised. Talar body injuries require fixation to 
restore the anatomy and function of the surround-
ing joints.

To demonstrate the management of a talar 
fracture, we present a case study in a male patient 
17 years old, who suffered a fall from about 1 m 
high. On arrival he had right foot pain. 
Radiographic examination revealed a talar frac-
ture and an associated peritalar dislocation 
(Fig.  30.1a,  b). After routine examinations, he 

received a closed reduction and plaster immobili-
zation (Fig. 30.2a, b) prior to being transferred to 
our institution for further management. A CT 
scan was requested to allow more accurate evalu-
ation of the fracture morphology and topography 
and demonstrated a peritalar dislocation and frac-
ture of the talar posterior process (Fig.  30.3) 
(Group D according to Sneppen classification of 
talar body fracture).

 Brief Preoperative Planning

Evaluating the radiographs and the scans 
(Figs.  30.1–30.3), it can be seen that there are 
two main displaced posterior fragments (one 
intra-articular free fragment) involving both 
ankle and subtalar joints. Consequently, due to 
the displacement and incongruity of the joint, a 

a b

Fig. 30.1 (a) AP, (b) Lateral radiographs of the right ankle before closed reduction was applied showing the talar 
fracture/subluxation
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a b

Fig. 30.2 (a) AP, (b) Lateral radiographs of the right ankle after closed reduction

Fig. 30.3 Sections of CT scan in sagittal, coronal, and transverse plane after closed reduction. Arrows show frac-
ture line
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decision was taken to proceed with open 
 reduction and internal fixation. As the fracture is 
located mostly in the posteromedial part of the 
talus, a single posteromedial approach was cho-
sen for the exposure and reduction.

 Patient Setup in Theater

Following epidural anesthesia, the patient was 
placed in the supine position on a radiolucent oper-
ating table with the hip slightly flexed and abducted 
during surgery. The surgeon was positioned on the 
left side and the image intensifier on the right to 
allow easy acquisition of AP/lateral/Canale views. 
A thigh tourniquet was applied. Prophylactic iv 
antibiotics were administered at induction.

 Closed Reduction Maneuvers

Closed reduction maneuvers are indicated in cases 
of dislocation or subluxation. Reduction is an 
emergency procedure. General anesthetic is neces-
sary for optimum muscular relaxation. A tech-
nique that can be applied is the one as previously 
described by Mitchell [6]. Accordingly, the leg 
with the knee flexed is held by one assistant at a 
right angle. The surgeon then applies traction by 
grabbing the heel and forefoot. Using both thumbs, 
direct pressure is exerted over the protruding lat-
eral prominence to rotate the talus 90° in the 
anteroposterior plane. Usually, the talus is reduced 
in the tibiotalar joint with simultaneous reduction 
of the subtalar and talonavicular joint. Restoration 
of the normal anatomic contour of the foot is 
established. Reassessment of the neurovascular 
status is essential after manipulation. A plaster of 
Paris can be applied for the maintenance of reduc-
tion until definitive reconstruction.

 Reduction Instruments

Instruments that can facilitate reduction include 
reduction forceps, threaded k-wires, Schantz 
screws, T-handle, Hohmann elevators, perios-
teum elevator, and ball-spike pusher.

 Surgical Approach

A curved incision about 8 cm is made along the 
posterior aspect of the medial malleolus follow-
ing the course of posterior tibial tendon 
(Fig.  30.4), with apex of the curved incision 
located in the middle of the medial malleolus and 
Achilles tendon.

Carefully expose the peritendinous layer 
(Fig. 30.5), and dissect the tendon sheath of the 
flexor digitorum longus (Fig. 30.6). Care should 
be taken while detaching the posterior tibial 
artery and tibial nerve. Retract them posteriorly 
with care (Figs. 30.7 and 30.8).

The same dissection is performed with the 
tendon of the tibialis posterior, but this was 
retracted anteriorly over the malleolus (Fig. 30.9). 
The surgery plane is just between the tendons of 

Fig. 30.4 A curved incision about 8 cm was made along 
the posterior aspect of the medial malleolus following the 
course of posterior tibial tendon with apex of the curved 
incision located in the middle of the medial malleolus and 
Achilles tendon

Fig. 30.5 Careful exposure of the peritendinous layer is 
shown
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the flexor digitorum longus and tibialis posterior, 
which is quite safe with neurovascular bundle 
protected well by the retraction of the tendons 
(Fig. 30.10). Subsequently, the posterior capsule 
is incised if intact.

 Open Reduction Maneuvers

Soft tissue mobilization and evacuation of the 
hematoma are necessary to facilitate reduction. 
Usually we used a calcaneal skeletal traction to 
conduct axial traction and dorsiflexion at the 
same time to gain a better operating field. In this 
case we also used two k-wires pinned respec-
tively into the talar neck and calcaneus to help 
with better visualization (Fig. 30.11). Opening of 
the medial bone fragment is necessary to visual-
ize the free fragment in the posterior part of ankle 
joint. Reduction of the intra-articular piece with 
elevator under direct vision is then followed 
(Fig.  30.12), making sure that the articular 

Fig. 30.6 Careful dissection of the tendon sheath of the 
flexor digitorum longus takes place

Fig. 30.7 Careful dissection and detachment of the pos-
terior tibial artery and tibial nerve

Fig. 30.8 Gently retract neurovascular bundle 
posteriorly

Fig. 30.9 The same dissection took place with the tendon 
of the tibialis posterior, but this was retracted anteriorly 
over the malleolus

Fig. 30.10 The surgery plane is just between the tendons 
of the flexor digitorum longus and tibialis posterior, which 
is quite safe with neurovascular bundle protected well by 
the retraction of the tendons
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 surface is in anatomical position. Figure  30.13 
demonstrates the reduction from a direct view 
(back to front).

Reduction then is carried out for the medial 
fragment, where a small defect was noticed, 
which shouldn’t affect the reduction and fixation. 
Using an elevator and artery forceps, the fracture 
is reduced (Figs.  30.14, 30.15, and 30.16) The 
two main fracture parts are then secured with two 
k-wires (Figs. 30.17 and 30.18).

Using the intraoperative image intensifier, the 
position and direction of the k-wires as well as the 
fracture reduction can be checked (Fig. 30.19a, b). 

Fig. 30.11 Two k-wires pinned, respectively, into the 
talar neck and calcaneus to help with better visualization 
of the structures during the exposure

Fig. 30.12 Reduction of the intra-articular piece with 
elevator (arrow) under direct vision is then followed mak-
ing sure the articular surface is in anatomical position

Fig. 30.13 Using the elevator, reduction is done under 
direct vision back to front

Figs. 30.14 and 30.15 Reduction then is carried out for the medial fragment using an artery clip and the elevator, 
where a small defect was noticed
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Since the medial part seemed large enough for two 
screws, we added another guide pin (Fig. 30.20a–
c) with the objective to get a stronger fixation.

 Implant Insertion

For the fixation of the fragments, we used the 
3.0  mm HCS cannulated screws. Following 
measurement of the desirable length of the 
screws and drilling with the cannulated drill, 

Fig. 30.16 The fracture is held in reduction

Figs. 30.17 and 30.18 The two main fracture parts are then secured with two guide wires (white arrows, black arrow 
points to calcaneal pin inserted to facilitate reduction)

a b

Fig. 30.19 Using the image intensifier, the position and direction of the k-wires as well as the fracture reduction can 
be checked
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the cannulated screws were inserted under 
the  articular cartilage surface (Fig.  30.21). 
The  final screw position and reduction were 
checked on the image intensifier (Fig. 30.22a, 
b). The wound then is closed in layers, the ten-
don sheath is repaired, and dressing and splint 
applied.

Postoperative instructions include limb eleva-
tion, an external boot for support and mobilization 
non-weight bearing for a period of 8  weeks. 

Progressive loading of the affected extremity 
thereafter with the aid of a boot.

 Summary of Tips and Tricks-Pitfalls

• The operating field of the posterior tubercle of 
the talus is relatively limited.

• Violent tractions to widen the window is very 
dangerous to the vessels and nerve and also to 
the skin flap.

• Visualization is enhanced if the posterior tib-
ial tendon is retracted anteriorly over the 
medial malleolus.

• Retracting the neurovascular bundle posteri-
orly with the tendon of flexor digitorum lon-
gus provides better protection.

• Using calcaneal skeletal traction reduction 
can be aided.

Another case of a male 15-year-old patient 
who sustained a talar neck/body fracture follow-
ing a fall with the foot dorsiflexed is presented. 
Initial radiographs revealed the above injury 
(Fig. 30.23). He was placed in a splint, and due 

a b

c

Fig. 30.20 (a) Intraoperative picture; (b, c) fluoroscopic images demonstrating the addition of another k-wire with the 
objective to get a stronger fixation since the medial part seemed large enough to accommodate two screws

Fig. 30.21 3.0  mm HCS cannulated screws were used 
for the fixation of the fracture (arrows). The screws were 
advanced under the articular cartilage surface
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a b

Fig. 30.22 (a) AP and (b) lateral fluoroscopic views demonstrating final screw position and quality of reduction

a b

Fig. 30.23 (a) AP and (b) lateral radiographs showing a talar neck fracture (arrows)
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to soft tissue swelling, he was operated 9 days 
later. A CT scan obtained as well as a slice of the 
3-D reconstruction CT which showed the 
detailed fracture pattern and fracture topography 
(Figs. 30.24 and 30.25). It was a type 2 fracture 

according to the Hawkins classification of talar 
neck fracture.

 Brief Preoperative Planning

As it can be seen by the radiographs and CT scan, 
the patient had a comminuted talar neck fracture. 
It is important to restore the length and alignment 
in this situation. The bone defect and large gap in 
the neck would probably increase the risk of non-
union, so bone grafting at the time of surgery 
should be considered. Since the talar body frac-
ture was comminuted and relatively small, it was 
decided to spare it on this occasion. Given that 
the comminuted neck fracture would cause diffi-
culties for the reduction, it was decided to use 
two incisions (anteromedial and anterolateral- 
combined approach) for having a better exposure 
and reduction. In comminuted fracture patterns, 
compression is avoided to prevent collapse, and 
in order to avoid this, small plate was planned to 
be applied in the anterolateral aspect of the talus-
“naked zone.” Subsequently, plaster or brace 
immobilization should be used.

a b

Fig. 30.24 (a) Axial and (b) sagittal CT cuts showing the fracture morphology and topography

Fig. 30.25 A slice of the 3-D reconstruction of CT scan 
showing the fracture pattern (arrow)
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 Patient Setup in Theater

The patient received epidural anesthesia and was 
placed in a supine position on a radiolucent oper-
ating table. A thigh tourniquet is applied, and 
prophylactic antibiotics were given at induction.

 Surgical Approach

An anterolateral incision is made approximately 
12 cm in length, which began about 5 cm proxi-
mal to the ankle joint, 1 cm anterior to the  anterior 

border of the fibula, then curved down, crossed 
the ankle joint, and continued until usually the 
cuboid toward the base of the fourth metatarsal 
(Fig. 30.26). Care must be taken to preserve the 
superficial peroneal nerve (Fig. 30.27) by retract-
ing the nerve with the tendons of peroneus tertius 
and extensor digitorum longus anteriorly and, 
respectively, retracting the belly of extensor digi-
torum brevis posteriorly (Fig. 30.28). The antero-
lateral surgery window lies just between them.

Then the anteromedial incision is made 
about  8  cm. It begins proximally to the medial 
malleolus and is curved down to the navicular 

Fig. 30.26 Intraoperative picture showing the marked 
anterolateral skin incision to be made

Fig. 30.27 Intraoperative picture demonstrating the 
superficial peroneal nerve (arrow)

a b

Fig. 30.28 (a, b) Intraoperative pictures showing the retraction of tendons and visualization of the talar neck fracture
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tuberosity. The incision lies just between the ten-
dons of tibialis anterior and posterior, which was 
easy to palpate and mark (Fig. 30.29). Dissection 
is continued to the deep fascia to expose the talar 
neck next to talonavicular joint (Fig. 30.30). Do 
leave an adequate skin bridge between the two 
incision to avoid necrosis.

 Open Reduction Maneuvers

Following evacuation of the hematoma, the neck 
was found totally comminuted from lateral to 
medial, leaving it impossible to judge the reduc-
tion under direct vision. Two free osteochondral 
fragments about 0.5–1.0  cm were retrieved 
(Fig. 30.31). Fracture is reduced through the two 
incisions made, allowing anatomic alignment of 
the two free fragments; then reduction is main-
tained provisionally with four k-wires: two from 
the medial wall and two from the lateral. The 
intraoperative image intensifier was used to con-

firm the quality of reduction (Fig. 30.32). Check 
that the positions of subtalar and talonavicular 
joints look normal.

Any abnormality seen in the joints could be an 
indication that the talar body or head might be 
rotated or misplaced. From the intraoperative 
fluoroscopic images, the reduction was found 
acceptable (length and alignment were both 
restored, and the subtalar/talonavicular joints 
were in good position).

 Implant Insertion

According to the preoperative plan, a 4 hole 
2.0  mm titanium plate was used. The k-wire 
was removed from the lateral wall, and the plate 
was contoured to adapt the lateral aspect. Then 
the plate was fixed with screws, two screws 
holding the talar head and two screws fixated 

Fig. 30.29 Anterior medial incision (skin marked) 
between the tendons of tibialis anterior and posterior

Fig. 30.30 Intraoperative picture showing exposure of 
medial surface of the talar neck

Fig. 30.31 Small osteochondral fragments retrieved

Fig. 30.32 Fluoroscopic images demonstrating a good 
reduction of the neck from the Canale view
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into the body. The reduction and implant posi-
tion were checked with image intensifier 
(Fig. 30.33).

Since the reduction was good, the other three 
k-wires were replaced with cannulated screws 
(drilled the hole and placed the screws under the 
articular cartilage surface). Plate combined with 
multiple screws should provide enough rigidness 

for healing. The final reduction and implant posi-
tion were checked again with the image intensi-
fier (Fig. 30.34a, b).

As the patient was very young and the fixation 
was rigid enough, the defect in the talar neck was 
found acceptable, so no bone grafting was used 
here.

The wound was closed in layers, dressing, and 
splint applied to keep the ankle in neutral 
position.

Postoperative care includes elevation of the 
foot, a boot for support and non-weight bearing 
for at least 8 weeks. After 12 weeks full weight 
bearing is encouraged with a dedicate rehabilita-
tion program.

 Summary of Tips and Tricks-Pitfalls

• The two-incision approach to talar neck frac-
ture should be considered in comminuted 
fractures.

• The talar neck is a four-sided structure, and 
once the lateral or/and medial side was/were 
comminuted, it is hard to judge the reduction 
from just one side, as what appears to be an 
anatomic reduction on one side may still 

Fig. 30.33 Fluoroscopic images showing plate position-
ing and fracture reduction

a b

Fig. 30.34 (a) AP and (b) lateral fluoroscopic views showing final implant positioning and fracture fixation
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involve malreduction on the other three 
surfaces.

• Direct viewing from both directions allows 
accurate reduction assessment.

• If the neck is severe comminuted, which 
leaves no anatomic mark (typically the corti-
cal bone) for reduction, the surgeon needs to 
conduct the reduction by experience. 
Intraoperative fluoroscopic images would help 
a lot here. The lateral and Canale views will 
reveal the restoration of the length and align-
ment, which are very important to the 
reduction.

• Theoretically, the plate should be placed on 
the more comminuted side, typically the 
medial side. However, the nonarticular zone is 
very small on the medial side, so most sur-
geons like to apply the plate on the lateral 
side. Here, the plate should be contoured very 
well to suit the surface and not to exert bend-
ing pressure to the medial side.

• Talar neck fractures may lead to avascular 
necrosis of the talus, depending on the type of 
fracture, typically the Hawkins III and IV talar 
neck fractures leading to a highly likelihood 
of AVN. So, avoiding iatrogenic disruption to 

the blood supply is very important during sur-
gical reconstruction, especially when using a 
double incision. Care must be taken when dis-
secting and stripping, especially in the antero-
lateral approach.
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