
125

ABSTRACT
Fractures of the talar neck are uncommon and typically 

follow high energy trauma. Displaced fractures associated with 
peritalar dislocations have been shown to have poor outcomes 
with high complication rates.1-13 We report an unusual case 
of a patient who underwent successful ankle arthrodesis who 
then sustained a low energy trauma resulting in a displaced 
talar neck fracture. She went on to have open reduction inter-
nal fixation with subsequent healing. To our knowledge there 
has been no previous report of this in the literature. Although 
likely a rare occurrence we feel that this association may be 
underreported. We use this case to highlight issues regarding 
surgical technique when performing ankle arthrodesis and 
how screw placement may predispose patients to talar neck 
fractures. In addition we discuss considerations & techniques 
for internal fixation of a talar neck fracture after ankle arthrod-
esis. Finally we discuss how this case report may highlight 
current thoughts regarding the pathomechanics of talar neck 
fractures. 

INTRODUCTION
Ankle arthrodesis is a commonly performed procedure 

for end stage arthritis of the tibiotalar joint. Many techniques 
have been described to achieve arthrodesis including external 
fixation as well as internal fixation using various instrumen-
tation from intramedullary nails, screws to plate fixation.14-25 
We find ankle fusion performed using a mini-arthrotomy ap-
proach with three cross screw fixation to be effective. We have 
found this technique to be reliable, adequate to correct more 
significant deformity and to allow for rapid bone healing due 
to little periosteal stripping and soft tissue dissection.

Fractures of the talar neck are generally a result of high 
energy trauma. Many authors have theorized that talar neck 
fractures result from a forced hyperdorsiflexion of the foot 

forcing the talar neck against the anterior tibial plafond. 
However, Peterson and Romanus in a cadaver study were un-
able to produce talar neck fractures using this mechanism 
and instead were able to successfully reproduce talar neck 
fractures only with the ankle in neutral position and ankle 
motion eliminated.26

CASE REPORT
The patient is a healthy 61 year old female who initially 

presented in July 2009 with left ankle pain. She had a history 
significant for multiple ankle sprains and reported increasing 
ankle pain and disability. She was able to ambulate but had 
significant difficulties with activities of daily living. She was 
found to have tibiotalar arthrosis with varus malpositioning 
and had failed conservative treatment. Surgical options were 
discussed including ankle replacement, distal tibial osteotomy 
and ankle fusion.  The patient was eventually taken to the 
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Figure 1 A 
(AP radiograph of the ankle 
demonstrating tibiotalar  
arthrosis and varus deformity)

Figure 1B
(Lateral radiograph of the ankle showing tibiotalar arthrosis)
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operating theatre in September 2009 where she underwent 
left tibiotalar arthrodesis. (Figure 1A & 1B) This procedure 
was performed using a miniarthrotomy approach with a small 
anterior medial and anterior lateral incision. The joint was 
debrided of any remaining articular cartilage and prepared in 
standard fashion. After reduction was obtained the tibiotalar 
joint was fused using two 6.5 mm and one 5.0 mm partially 
threaded cancellous screws. The two 6.5 mm screws were 
placed from the medial distal tibia into the talus while the 
5.0mm screw was placed from the lateral fibula medially into 
the talar body. Post-operatively the patient was placed in a 
splint and made non-weight bearing.

She was initially seen on POD#10 where she had her 
splint removed and was found to be doing well.  Her staples 
were left in place and she was placed in an aircast boot with 
continued non-weightbearing with repeat follow-up in ten 
days. At the following visit, the patient reported increased 
pain subsequent to a fall the previous day. She recalls axially 
loading the extremity while wearing her boot.  Radiographs as 
well as live fluoroscopy demonstrated an unstable displaced 
fracture of the talus at the neck/body junction. (Fig. 2) 

The patient returned to the operating theatre several days 
later and underwent open reduction internal fixation of the 
talar neck fracture. We initially attempted percutaneous screw 
placement using the standard posterior lateral approach under 
fluoroscopy. However, we experienced significant difficulties in 
passing the guidewire from the posterior talus into the distal 
neck due to the previously placed arthrodesis screws. After 
multiple attempts we abandoned this approach in favor of 
placing a guidewire in retrograde fashion from the distal talar 
neck into the talar body. (Fig. 3) Using standard technique an 
appropriately sized 5.0 mm partially threaded cancellous screw 
was placed.  Several more attempts were made to pass a second 
guidewire and screw across the talar neck but we were unsuc-
cessful. Due to concerns of inadequate fixation and malunion 
the decision was made to place additional fixation along the 
lateral talar neck We felt that this would not only provide ad-
ditional stability to our construct but would help avoid further 
devitalizing the talus by avoiding the medial blood supply. An 
anterior lateral approach to the talar neck was performed. 
The talar neck was exposed and the fracture was identified. 
A DePuy small fragment Y plate (DePuy Orthopaedics, Inc. 
Warsaw, IN) was trialed and contoured and applied in com-
pression along the lateral talar neck using a combination of 
locking and non-locking screws. (Figure 4) The wounds were 
thoroughly irrigated and closed in standard fashion. The pa-
tient was placed in a splint post-operatively.

Postoperatively the patient did well. She was placed in a 
short leg cast and remained non-weightbearing for 6 weeks. 
She was gradually allowed to heel weight bear and was transi-
tioned into an aircast boot at 8 weeks post-operatively. Serial 
radiographs showed interval healing not only of the talar 
neck fracture but consolidation of the ankle arthrodesis. A CT 
scan was performed approximately 12 weeks post-operatively 
confirming the x-ray findings (Figure 5: Postoperative lateral 
radiograph,Figure 6 A: Postoperative saggital CT scan showing 

healed talus fracture, Figure 6 B: Postoperative axial CT scan 
showing healed talus fracture). The patient is currently doing 
well and fully weightbearing in a good supportive sneaker.

DISCUSSION
To our knowledge talar neck fracture after ankle arthrod-

esis has not been previously reported in the literature. Although 
likely rare we feel that this association may be underreported 
and we report the case of our patient to illustrate several issues 

Figure 2 
(Postoperative 
lateral radiograph 
demonstrating 
fracture of the talus 
at the neck/body 
junction)

Figure 3 
(Intraoperative 
fluoroscopy 
showing passing 
of the guide-
wire) 

Figure 4
(Intraoperative 
clinical picture 
demonstrating 
placement of 
internal fixation 
on the lateral 
talar neck)

Figure 5 
(Postoperative  
lateral radiograph)
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not only regarding the fixation of these fractures but techniques 
in ankle arthrodesis to prevent this complication. 

We have found that tibiotalar arthrodesis using a three 
cross screw configuration to be successful with high fusion 
rates. The ideal configuration involves placement of the first 
screw, the posterior axial screw, from the posterior tibia into 
the anteromedial talar neck. The second screw is introduced 
from the medial aspect of the medial malleolus and extending 
inferolaterally into the lateral body of the talus. Finally the 
third screw is introduced either from the anterolateral distal 
tibia or through the fibula. In the case of our patient the ideal 
configuration was not achieved. The first screw was placed 
too anteriorly on the distal tibia and did not extend distal into 
the talar neck. The other two screws were placed in standard 
fashion. In retrospect this screw configuration likely created 
a significant stress riser at the talar neck/body junction. In 
combination with post-operative disuse osteopenia resulting 
from non-weightbearing status this likely resulted in fracture 
at this stress riser from a low energy mechanism. We hypoth-
esize that placement of the posterior axial screw down the talar 
neck decreases the potential stress riser that may result if all 
three screws terminate in the same location.

Fixation of talar neck fractures after tibiotalar arthrodesis 
presents a unique difficulty as we experienced. As the patient 
was only 2.5 weeks postoperative from the ankle fusion when 
sustaining the talar neck fracture we were unable to remove 
her previously placed screws to facilitate placement of our 
talar neck screws. We experienced significant difficulties plac-
ing guidewires past these screws and although we were able 
to place a single axial screw we resorted to supplementing our 
fixation with a lateral plate construct. Therefore we recom-
mend removal of any previously placed hardware prior to at-
tempted talar neck fixation if adequate fusion of the tibiotalar 
joint is demonstrated and if previous fixation will impeded 
fixation of the talar neck. A pre-operative CT scan may be valu-
able to assess the fracture pattern as well as consolidation of 
the tibiotalar arthrodesis.

Finally this case report illustrates the controversy regard-
ing the mechanism of talar neck fractures. Many authors have 
theorized that talar neck fractures result from a forced hyper-
dorsiflexion of the foot forcing the talar neck against the ante-
rior tibial plafond. This has been based on anecdotal evidence, 
as well clinical and radiographic observation. Daniels and 
Smith decribed direct hits, extreme dorsally direct force and 
supination with the talar neck striking the medial malleolus as 
mechanisms of talar neck fractures.27  Peterson and Romanus 
in a cadaver study were unable to produce talar neck fractures 
using this mechanism in 20 fresh cadavers.26 Instead they were 
able to successfully reproduce talar neck fractures only with the 
ankle in neutral position and after eliminating ankle motion 
by compressing the calcaneus against the overlying talus and 
tibia. With ankle arthrodesis the talus is similarly positioned 
and constrained. The resulting dorsal force from an axial load 
through the calcaneus likely produced the talar neck fracture in 
our patient consistent with Peterson’s findings using a cadaver 
model. Suboptimal screw placement, the creation of a stress 
riser and post-operative disuse osteopenia likely contributed to 
this fracture.

This case report illustrates a previously unreported 
problem. We feel that this association may be underreported 
with several factors making talar neck fracture after ankle ar-
throdesis more likely following low energy trauma.  We hope 
that our case report sheds light on this association and offers 
surgeons insight into treating this difficult problem.

Figure 6 A (Postoperative saggital CT scan 
showing healed talus fracture)

Figure 6 B (Postoperative axial 
CT scan showing healed talus 
fracture)
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