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Talar neck fractures occur on a continuum of injury severity. Hawkins classification, later modified by Canale, is the gold standard
method of describing talar neck fractures by the degree of dislocation. It has proven to be clinically relevant in predicting risk of
osteonecrosis. Despite its merits, talar neck fractures present on a wide spectrum of involvement of the body and neck, dislocation,
and concomitant injuries, making every situation a challenge in treatment. We present a unique case of a talar neck fracture in
which the talar dome had dislocated and inverted 180°, which is not described in the widely used Hawkins classification. We
recommend urgent open reduction, low threshold for use of a transcalcaneal traction pin and dual incisions, and guarded
prognosis of osteonecrosis and posttraumatic arthritis.

1. Introduction

Talar neck fractures are rare injuries that comprise less than
1% of all fractures [1]. They are often secondary to a high
energy mechanism and result in high morbidity. Complica-
tions include posttraumatic arthritis, osteonecrosis, malu-
nion, nonunion, and infection [2–4].

Hawkins classification, later modified by Canale, is the
gold standard method of describing talar neck fractures by
the degree of dislocation [5, 6]. It has proven to be clinically
relevant in predicting risk of osteonecrosis [7, 8]. Despite its
merits, talar neck fractures present on a wide spectrum of
involvement of the body and neck, dislocation, and con-
comitant injuries, making every situation a challenge in
treatment.

We present a unique case of a talar neck fracture in
which the talar dome had dislocated and inverted 180°. This
has been described specifically only once in previous litera-
ture [9]. Other reports have described bilateral talar neck
involvement, entrapment of the neurovascular and tendi-
nous structures, concomitant talar, malleolar, and calcaneal
fractures [10–15]. We offer an updated report to highlight
treatment decision-making in timing, reduction, and fixa-
tion, along with patient outcomes.

2. Statement of Informed Consent

The patient was verbally consented for inclusion of case
details and imaging for publication. No identifying patient
information is included. The patient agreed to these terms.

3. Case Presentation

A 52-year-old female presented after a high speed motor vehicle
collisionwith a chief complaint of right ankle pain. Physical exam
noted a closed right ankle deformity displaced in valgus and inter-
nal rotationwithmedial skin bruising. She remained neurovascu-
larly intact distally. Radiographs and computed tomography (CT)
scan demonstrated a Hawkins 3 talar neck fracture–dislocation
with a concomitant distal bimalleolar fracture. The proximal talar
body was subluxed posteromedially, but rotated 180° such that
the talar domewas adjacent to the subtalar joint (Figure 1). A sin-
gle closed reduction attempt with splinting was performed in the
emergency department to improve gross alignment of the ankle;
however, the talus remained in an inverted position. The patient
was cleared for urgent surgical intervention to prevent the risk
of soft tissue compromise and was taken to the operating room
(OR) within 5 hours of arrival to the emergency department.
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A transcalcaneal Shanz pin was first placed to apply axial
traction to aid in reduction. Simultaneous anterolateral and
anteromedial approaches to the talus were performed to
visualize the inverted proximal talar segment. Working
through the incisions and bimalleolar fracture planes, the
proximal segment was manually rotated, so that the tibiota-
lar and subtalar joints were grossly reduced. The talar neck
was reduced using K-wires and dental picks as joysticks.
Definitive fixation was secured with a six-hole 2.0mm bridge
plate laterally and two cannulated cortical lag screws medi-
ally. Finally, the bimalleolar fracture was addressed appro-
priately, and an external fixator was applied to retain the
alignment of the tibiotalar and subtalar joints (Figure 2).

Postoperatively the patient remained non weight-bearing
for a total of 3 months. Her external fixator was removed in
the OR 1 month after her index procedure without compli-
cations. At 7 weeks and 4 months postoperatively, radio-
graphs revealed progressive sclerosis of the talar dome and

body with possible lucency of the lateral dome (Figure 3).
Her main complaint was ankle instability rather than pain
as she was beginning to ambulate. She was referred to a foot
and ankle orthopaedic specialist for discussion of fusion. At
1-year follow-up, radiographs demonstrated improvement
of the sclerosis and no collapse of the talar dome
(Figure 4). Her fractures had healed adequately with early
signs of subtalar and tibiotalar arthritis. She deferred fusion
and ambulates without significant pain or instability.

4. Discussion

The presented case demonstrates an unprecedented talar
neck fracture pattern that remained a closed injury despite
the significant dislocation. We found only one case report
by Pantazopoulos et al. in 1972 that cited specifically 180°

inversion of the talus [9]. Furthermore, we propose that
the soft tissue stripping necessary to fully invert the proximal

Figure 1: Injury films and CT scan demonstrated 180° inversion of proximal talus such that the dome was adjacent to the subtalar joint. The
talus remained inverted after initial closed reduction attempt in the emergency department.
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talus suggests a higher degree of damage not fully described
by the Hawkins classification. This case may highlight an
additional continuum of the injury pattern between a Haw-
kins 4 talar neck fracture–dislocation and open extrusion of
the proximal talus. We recommend the surgeon determines
the severity of the injury on a spectrum, rather than a rigid
classification.

As part of a high volume Level 1 trauma center, we were
equipped to treat our case in an efficient manner. Although
timing of fixation has not been shown to be significant
[2, 3, 16], the degree of dislocation indicated urgent reduction
to preserve the soft tissue envelope. With interdisciplinary
coordination, advanced imaging and operative intervention
were achieved within 5 hours of arrival.

Figure 2: Intra-operative fluoroscopy demonstrates initial calcaneal pin traction, reduction through dual incision approach utilizing the
bimalleolar fracture planes, mini fragment plate fixation of lateral talar neck and screw fixation of medial aspect, fixation of bimalleolar
fracture, and final external fixator placement.
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Open reduction was elected for immediately using a
transcalcaneal Schanz pin and dual incisions. A dual incision
approach working through her bimalleolar fracture provided
adequate exposure that ultimately better preserved soft tis-
sue structures and blood supply, such as the deltoid ligament
[17, 18]. Simpson and Auston in 2016 detailed a similar
technique and recommended calcaneal pin axial distraction,
along with plantar flexion and rotation to maneuver the talar
body so that the lateral process is delivered without abutting
the lateral malleolus [19]. Other reports have supported use

of a distractor, medial malleolar osteotomy, K-wire and/or
Schanz pins, and arthroscopic-assisted reduction of the joint
[20–24].

Although follow-up was 1 year, the time course was
sufficient to demonstrate the patient’s early outcome.
Within 7 weeks postoperatively, radiographs demonstrated
early sclerosis of the talar dome. At 4 months, adequate
union of the fracture was achieved, but the sclerosis had
progressed significantly. This complication aligns with pre-
vious literature that the degree of initial displacement and

Figure 3: 7-week follow-up; radiographs demonstrated sclerosis of talar dome and body with mild lucency of lateral dome suggestive of
potential Hawkins sign.

Figure 4: 1-year follow-up; radiographs demonstrated union of fractures, early subtalar and tibiotalar arthritis, and improvement of prior
sclerosis of talus without signs of collapse of talar dome.
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fracture comminution are significant predictors of osteone-
crosis [7, 8].

Fortunately, at 1 year, our patient’s radiographs demon-
strated improvement of her sclerosis without signs of col-
lapse, along with mild subtalar and tibiotalar arthritis. She
deferred fusion and ambulates without significant pain.
Evidence supports that these patients can have good out-
comes with adequate open reduction internal fixation [25].
Although osteonecrosis has been reported at 49% after these
injuries [2], Stone et al. in 2018 reported a high survivorship
of talar neck fractures treated with open reduction internal
fixation (ORIF). Only 1.9% of 1500 talar neck fractures
required fusion within 4 years [26]. Anecdotally, at our insti-
tution, prior cases of significant talar neck displacement have
demonstrated similar good clinical outcomes if expedited
anatomic reduction is achieved.

In conclusion, this case demonstrates an unprecedented
closed Hawkins 3 talar neck fracture–dislocation with 180°

of rotational displacement. We recommend urgent open
reduction, low threshold for use of a transcalcaneal traction
pin and dual incisions for open reduction, and counseling
the patient on guarded prognosis of osteonecrosis and post-
traumatic arthritis.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] C. Whitaker, B. Turvey, and E. M. Illical, “Current concepts in
talar neck fracture management,” Current Reviews in Musculo-
skeletal Medicine, vol. 11, no. 3, pp. 456–474, 2018.

[2] E. Lindvall, G. Haidukewych, T. DiPasquale, D. Herscovici Jr.,
and R. Sanders, “Open reduction and stable fixation of iso-
lated, displaced talar neck and body fractures,” The Journal
of Bone and Joint Surgery. American Volume, vol. 86, no. 10,
pp. 2229–2234, 2004.

[3] H. A. Vallier, S. E. Nork, D. P. Barei, S. K. Benirschke, and B. J.
Sangeorzan, “Talar neck fractures: results and outcomes,” The
Journal of Bone and Joint Surgery. American Volume, vol. 86,
no. 8, pp. 1616–1624, 2004.

[4] A. Dodd and K. A. Lefaivre, “Outcomes of talar neck fractures:
a systematic review andmeta-analysis,” Journal of Orthopaedic
Trauma, vol. 29, no. 5, pp. 210–215, 2015.

[5] L. G. Hawkins, “Fractures of the neck of the talus,” The Journal
of Bone and Joint Surgery. American Volume, vol. 52, no. 5,
pp. 991–1002, 1970.

[6] S. T. Canale and F. B. Kelly Jr., “Fractures of the neck of the
talus. Long-term evaluation of seventy-one cases,” The Journal
of Bone and Joint Surgery. American Volume, vol. 60, no. 2,
pp. 143–156, 1978.

[7] H. A. Vallier, S. G. Reichard, A. J. Boyd, and T. A. Moore, “A
new look at the Hawkins classification for talar neck fractures:
which features of injury and treatment are predictive of osteo-
necrosis?,” The Journal of Bone and Joint Surgery. American
Volume, vol. 96, no. 3, pp. 192–197, 2014.

[8] R. K. Jordan, K. R. Bafna, J. Liu, and N. A. Ebraheim, “Compli-
cations of talar neck fractures by Hawkins classification: a

systematic review,” The Journal of Foot and Ankle Surgery,
vol. 56, no. 4, pp. 817–821, 2017.

[9] T. Pantazopoulos, P. Kapetsis, P. Soucacos, and E. Gianakis,
“Unusual fracture-dislocation of the talus. Report of a case,”
Clinical Orthopaedics and Related Research, vol. 83, pp. 232–
234, 1972.

[10] G. Balaji and J. Arockiaraj, “Bilateral talus fracture dislocation:
is avascular necrosis inevitable?,” BML Case Reports, vol. 2014,
p. bcr2014205367, 2014.

[11] Y. O. Kızılay and O. Aytan, “Low-energy Hawkins type III
talar neck fracture-dislocation with neurovascular and tendon
entrapment in a pediatric patient,” The Journal of Foot and
Ankle Surgery, vol. 56, no. 6, pp. 1288–1291, 2017.

[12] A. D. Wohler and J. K. Ellington, “Operative management of a
pediatric talar body and neck fracture: a case report,” The Jour-
nal of Foot and Ankle Surgery, vol. 59, no. 2, pp. 399–402, 2020.

[13] S. A. Rodes and D.W. Kiner, “Case report of a horizontal plane
fracture of the talus,” Journal of Orthopaedic Trauma, vol. 27,
no. 8, pp. e192–e195, 2013.

[14] A. M. Radaideh, Z. A. Audat, and A. A. Saleh, “Talar neck frac-
ture with dislocation combined with bimalleolar ankle frac-
ture: a case report,” American Journal of Case Reports,
vol. 19, pp. 320–324, 2018.

[15] D. Seybold, T. A. Schildhauer, and G. Muhr, “Combined ipsi-
lateral fractures of talus and calcaneus,” Foot & Ankle Interna-
tional, vol. 29, no. 3, pp. 318–324, 2008.

[16] R. Patel, A. Van Bergeyk, and S. Pinney, “Are displaced talar
neck fractures surgical emergencies? A survey of orthopaedic
trauma experts,” Foot & Ankle International, vol. 26, no. 5,
pp. 378–381, 2005.

[17] A. N. Miller, M. L. Prasarn, J. P. Dyke, D. L. Helfet, and D. G.
Lorich, “Quantitative assessment of the vascularity of the talus
with gadolinium-enhanced magnetic resonance imaging,” The
Journal of Bone and Joint Surgery. American Volume, vol. 93,
no. 12, pp. 1116–1121, 2011.

[18] G. L. Mulfinger and J. Trueta, “The blood supply of the talus,”
Journal of Bone and Joint Surgery. British Volume (London),
vol. 52, no. 1, pp. 160–167, 1970.

[19] R. B. Simpson and D. A. Auston, “Open reduction for AO/
OTA 81-B3 (Hawkins 3) talar neck fractures: the natural deliv-
ery method,” Journal of Orthopaedic Trauma, vol. 30, no. 3,
pp. e106–e109, 2016.

[20] H. Lal, A. Kumar, D. Mittal, and V. K. Sabharwal, “A method
of open reduction of an irreducible Hawkins type III fracture
of the talar neck,” The Journal of Foot and Ankle Surgery,
vol. 54, no. 4, pp. 677–682, 2015.

[21] H. Liu, Z. Chen,W. Zeng et al., “Surgical management of Haw-
kins type III talar neck fracture through the approach of
medial malleolar osteotomy and mini-plate for fixation,” Jour-
nal of Orthopaedic Surgery and Research, vol. 12, no. 1, p. 111,
2017.

[22] A. Gonzalez, R. Stern, and M. Assal, “Reduction of irreducible
Hawkins III talar neck fracture by means of a medial malleolar
osteotomy: a report of three cases with a 4-year mean follow-
up,” Journal of Orthopaedic Trauma, vol. 25, no. 5, pp. e47–
e50, 2011.

[23] R. Kadakia, J. Konopka, T. Rodik, S. Ahmed, and S. A. Labib,
“Arthroscopic reduction and internal fixation (ARIF) of a
comminuted posterior talar body fracture: surgical technique
and case report,” Foot & Ankle Specialist, vol. 10, no. 5,
pp. 465–469, 2017.

5Case Reports in Orthopedics



[24] A. Wajsfisz, K. G. Makridis, R. Guillou, N. Pujol,
P. Boisrenoult, and P. Beaufils, “Arthroscopic treatment of a
talar neck fracture: a case report,” Knee Surgery, Sports Trau-
matology, Arthroscopy, vol. 20, no. 9, pp. 1850–1853, 2012.

[25] D. W. Sanders, M. Busam, E. Hattwick, J. R. Edwards, M. P.
McAndrew, and K. D. Johnson, “Functional outcomes follow-
ing displaced talar neck fractures,” Journal of Orthopaedic
Trauma, vol. 18, no. 5, pp. 265–270, 2004.

[26] M. A. Stone, R. R. Flato, W. Pannell, J. R. Cohen, J. C. Wang,
and G. S. Marecek, “Operatively treated talus fractures: com-
plications and survivorship in a large patient sample,” The
Journal of Foot and Ankle Surgery, vol. 57, no. 4, pp. 737–
741, 2018.

6 Case Reports in Orthopedics


	An Unusual Inverted Talar Neck Fracture–Dislocation
	1. Introduction
	2. Statement of Informed Consent
	3. Case Presentation
	4. Discussion
	Conflicts of Interest



