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Abstract
Rationale: Talus fracture is relatively rare in adults. Furthermore, talus fracture in pediatric population is rarer than in adult
population. Although undisplaced talus fractures can be treated conservatively, most of talus fractures with displacement require
surgical treatment in both pediatric and adult patients. In addition, avascular necrosis and arthrosis are the main complications of
displaced talus fracture.

Patient concerns: A 14-year-old boy was referred to our hospital owing to foot injury sustained on jumping off about 10 stairs.

Diagnosis: Highly displaced talus body fracture of the dome and the posterior process.

Interventions:Because the Linhart classification of this case was III-C and instability at the fracture site persisted even after closed
reduction, we performed arthroscopic-assisted reduction and internal fixation (ARIF) using headless screws and an external fixator
under general anesthesia.

Outcomes:We removed the external fixator at 3 months after the surgery. At the 1-year follow-up, the patient was able to walk with
full weight bearing and his Japanese Orthopaedic Association score recovered from 9 points before the surgery to 95 points. The
range of motion of dorsiflexion and plantarflexion was 10° and 60°, respectively, which were similar to that on the left side. No signs of
bone necrosis or arthrosis were observed on imaging.

Lessons: ARIF with external fixation might be the treatment of choice for such a case.

Abbreviations: ARIF = arthroscopic-assisted reduction and internal fixation, AVN = avascular necrosis, CT = computed
tomography, MRI = magnetic resonance imaging, STIR = short-tau invasion recovery.
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1. Introduction

Talus fractures are relatively rare and account for approximately
1% of all fractures.[1] Talus body fractures account for 13% to
23% of all talus fractures and are less common compared with
the talus neck fractures.[2] In addition, talus body fractures are at
a higher risk of avascular necrosis (AVN).[3] Although talus body
fractures can be treated conservatively by using short leg casting if
they are undisplaced, most of displaced fractures need surgical
treatment.[4]

Literature pertaining to pediatric talus fracture is relatively scarce.
The incidence of talus fracture in the pediatric population varies
between 0.01% and 0.08% compared with 0.3% in adults.[5,6] We
report the case of an adolescent patient who had a highly displaced
Editor: N/A.

The authors have no funding and conflicts of interest to disclose.

Department of Orthopaedic Surgery, Baba Memorial Hospital, Osaka, Japan.
∗
Correspondence: Shunpei Hama, Department of Orthopaedic Surgery, Baba

Memorial Hospital, 4-244 Funao-cho Higashi, Sakai, Osaka 592-8555, Japan
(e-mail: shunpeihama58@gmail.com).

Copyright © 2018 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Medicine (2018) 97:35(e12043)

Received: 21 April 2018 / Accepted: 18 July 2018

http://dx.doi.org/10.1097/MD.0000000000012043

1

talus body fracture. The patient and his parents consented to this
case reportbeing submitted forpublication.The studywasapproved
by Baba Memorial Hospital Review Board.
2. Case report

A 14-year-old boy was referred to our hospital owing to foot
injury sustained on jumping off about 10 stairs. Physical
examination showed swelling and tenderness around his right
ankle. Radiography and computed tomography (CT) showed a
highly displaced talus body fracture of the dome and the posterior
process and avulsion fracture of navicular bone (Fig. 1). Closed
reduction was performed under the sciatic nerve and saphenous
nerve block on the same day and the plaster cast was used to
prevent displacement. Because the Linhart classification[6] of this
case was III-C and instability persisted, we planned the surgery.
Four days after the injury, we performed arthroscopic-assisted
reduction and internal fixation (ARIF) using headless screws
(Acutrak Standard; Acumed, Hillsboro, OR) and an external
fixator (TrueLoK Ring Fixation System; Orthofix GmbH,
Ottobrunn, Germany) under general anesthesia. First we
maintained the reduced position by setting the external fixator.
Then we inserted 2 headless screws in an anteroposterior
direction percutaneously by compressing the back of the talus
with Kirshner wires curved like olive wires. Before the insertion of
the screws, we confirmed that the step off was almost reduced by
arthroscopy (Fig. 2). Figure 3 shows the postoperative radio-
graphs. At the 8-week follow-up, we observed Hawkins sign
(Fig. 4) in the anteroposterior radiograph. We confirmed bone
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Figure 1. Preoperative radiographs and computed tomography (CT) (yellow arrow head: talus body fracture; red arrow head: avulsion fracture of navicular bone).
(A) Anterior-posterior view. (B) Lateral view. (C) Sagittal image of CT. (D) 3-Dimensional reconstruction of CT.
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union by CT at the 3-month follow-up and removed the external
fixator. After the removal of the external fixator, we advised the
patient to walk with a patella tendon-bearing ankle foot orthosis.
Magnetic resonance imaging (MRI) after the removal of the
external fixator revealed hyperemia of the talus body (Fig. 5A,B).
MRI at the 6-month follow-up showed resolution of hyperemia
and the bone signal was restored to normal intensity (Fig. 5C, D).
Partial weight-bearing walking was then initiated. He was able to
walk with full weight bearing 8 months after the operation. At the
1-year follow-up, his Japanese Orthopaedic Association score
recovered from 9 points before the surgery to 95 points. The range
of motion of dorsiflexion and plantarflexion was 10° and 60°,
respectively, which were similar to that on the left side. No signs of
bone necrosis or arthrosis were observed on imaging (Fig. 6).

3. Discussion

Talus fracture is very rare in children. The typical mechanism of
fracture is dorsiflexion and axial loading; therefore, talus neck is
Figure 2. Arthroscopic findings.
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the most common site of fracture. Our patient sustained
fractures of the dome and posterior process of talus body.
Therefore, the patient might sustain the fracture in the
plantarflexion position and by axial loading. Although talus
fractures in children are less vulnerable to displacement owing to
thick periosteum and abundant malleable cartilage, our patient
had a highly displaced fracture.[7] Eberl et al compared talus
fractures of children younger than 12 years and those of
adolescents older than 12 years. They found that adolescents
present with more severe fractures compared with children.[8]

Therefore, the patient’s age and high-energy mechanism may
have contributed to the high displacement of talus fracture in this
case.
Undisplaced talus body fracture can be treated by nonoperative

treatment including immobilization with short leg casting.
However, talus body fracture with displacement often needs
surgical treatment. The main goal of treatment is restoration of
articular surface and alignment.[4] This strategy is applicable to
both adult and pediatric patients.[8] In this case, the talus body
fracture so highly displaced that we had to perform closed
reduction. Furthermore, instability remained after the reduction.
Therefore, we planned the surgery. ARIF was thought to be
desirable for the intra-articular fracture like the present case.
The fragments of the dome and the posterior process were very

small. We used screws in addition to the external fixator because
the sole use of screws may not have completely stabilized the
fracture. We inserted the headless screws anteroposteriorly and
achieved good fracture healing; however, we probably should
have inserted the screws in a posteroanterior direction, because it
is easier to insert a screw from a small fragment than to the small
fragment.
The most important complications of talus fractures include

AVN and arthrosis. AVN and arthrosis are more frequently
associated with a high-energy injury and displaced fractures.[7]

Talus has little muscular or tendinous attachments and there is
little redundancy in the 3 primary arteries which supply the talus,
that is, artery of the tarsal canal, artery of the tarsal sinus, and
deltoid artery.[7] Therefore, the talus is particularly vulnerable to
ischemia and AVN if its vascular supply is disturbed by injury
including fractures. Smith et al reviewed the literature pertaining
to pediatric talus fractures; they reported that the incidence of
posttraumatic AVN ranges from 0% to 66% in children.[7]
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Figure 3. Postoperative radiographs. (A) Anterior-posterior view. (B) Lateral view.
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Hawkins sign is useful to rule out AVN and refers to the
subchondral radiolucent band in the talar dome in the
anteroposterior view of radiograph at 6 to 8 weeks after injury.
Subchondral low bone density is believed to reflect reactive
hyperemia and vitality of the talus. The reported sensitivity and
specificity of Hawkins sign is 100% and 57.7%, respectively.[10]

According to Pearce et al, MRI is the most sensitive technique for
detection of AVN in the early stages and in cases in which there is
a high clinical suspicion of AVN based on X-ray radiographs.[11]

Talus body fractures have a higher prevalence of AVN.[3] This is
attributable to limited intraosseous anastomosis of the artery in
Figure 4. Anterior-posterior radiograph showing subchon
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talus body, whereas inferior neck of talus is surrounded by
anastomotic ring formed by the artery of canal and artery of the
tarsal sinus.[12] This case had a fracture line in the talus body.
However, Hawkins sign appeared at 8 weeks. Tezval et al
proposed that a lack of reactive posttraumatic hyperemia in the
talus results in AVN[10]; in the present case, signs of reactive
hyperemia were observed on MRI at 3 months after the surgery.
Arthrosis often occurs after talus fractures. The reported

incidence of arthrosis varies from 21% to 66% and the anatomic
location of the fracture corresponds to the arthritic joint.[7] There
was a risk of arthrosis of the tibiotalar joint and subtalar joint
dral radiolucent band in the talus dome (arrow head).
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Figure 5. Sagittal images of magnetic resonance imaging (MRI) at 3 and 6 months after the surgery. (A) T1-weighted image at 3 months after the surgery.
(B) T2-weighted short-tau invasion recovery (STIR) image at 3 months after the surgery. Dome of talus shows low intensity on T1-weighted image and high intensity
on T2-weighted STIR image (arrow head). (C) T1-weighted image at 6 months after the surgery. (D) T2-weighted STIR image at 6 months after the surgery. Low
intensity of the dome has changed to iso-intensity on T1-weighted image and high intensity on T2-weighted STIR image has also changed to iso-intensity.

Figure 6. Computed tomography (CT) andmagnetic resonance imaging (MRI) at 1 year after thesurgery. (A)Sagittal imageofCT. (B)Axial imageofCT. (C)T1-weighted
image of MRI. (D) T2-weighted short-tau invasion recovery image of MRI. The talus fracture has healed and no signs of avascular necrosis or arthrosis are seen.
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because our patient had fractures in the dome and posterior
process of the talus body. However, no signs of arthrosis were
observed as of 1 year after the operation.
There is no definitive evidence to suggest that full weight

bearing contributes to the collapse of the talus. Moreover,
prolonged nonweight bearing was not recommended.[13] How-
ever, we did not allow weight bearing until the bone signal had
changed to normal intensity onMRI because there are few studies
which suggest early weight bearing for displaced talus body
fracture in children.
4. Conclusion

The ARIF with external fixation might be the treatment of choice
for such a case. Although there are no signs of AVN or arthrosis
as of 1 year after the operation, we will need to follow-up the
patient closely so as not to miss any complication.
Author contributions

Supervision: Ryu Onishi, Masataka Yasuda, Kenta Minato,
Masahiro Miyashita.
4

Writing – original draft: Shunpei Hama.
Writing – review & editing: Shunpei Hama.
Shunpei Hama orcid: 0000-0001-7438-5052
References

[1] Dale JD, Ha AS, Chew FS. Update on talar fracture patterns: a large level
I trauma center study. AJAR Am J Roetgenol 2013;201:1087–92.

[2] Ebraheim NA, Patil V, Owens C, et al. Clinical outcome of fractures of
the talar body. Int orthop 2008;32:773–7.

[3] Inokuchi S, Ogawa K, Usami N. Classification of fractures of the talus:
clear differentiation between neck and body fractures. Foot Ankle Int
1996;17:748–50.

[4] Sundararajan SR, Badurudeen AA, Ramakanth R, et al. Management of
talar body fractures. Indian J Orthop 2018;52:258–68.

[5] Schmidt M, Havemann D, Behrens P. Rahmanzadeh R, Breyer HG.
Talusfrakturen bei Kindern und Jugendlichen. Verletzungen der unteren
Extremitaten bei Kindern und Jugendlichen Springer-Verlag, Ber-
lin:1990;337–9.

[6] Linhart WE, Höllwarth ME. Fractures of the child’s foot [in German].
Orthopade 1986;15:242–50.

[7] Smith JT, Curtis TA, Spencer S, et al. Complications of talus fractures in
children. J Pediatr Orthop 2010;30:779–84.

[8] Eberl R, Singer G, Schalamon J, et al. Fractures of the talus - differences
between children and adolescents. J Trauma 2010;68:126–30.



[9] Hawkins LG. Fractures of the neck of the talus. J Bone Joint Surg Am [12] Tehranzadeh J, Stuffman E, Ross SD. Partial Hawkins sign in fractures

Hama et al. Medicine (2018) 97:35 www.md-journal.com
1970;52:991–1002.
[10] TezvalM,Dumont C, Stürmer KM. Prognostic reliability of theHawkins

sign in fractures of the talus. J Orthop Trauma 2007;21:538–43.
[11] Pearce DH,Mongiadri CN, Fornasier VL, et al. Avascular necrosis of the

talus: a pictorial essay. Radiographics 2005;25:399–410.
5

of the talus: a report of three cases. AJR Am J Roentgenol
2003;181:1559–63.

[13] Rammelt S, Zwipp H, Gavilk JM. Avascular necrosis after
minimally displaced talus fracture in a child. Foot Ankle Int 2000;21:
1030–6.

http://www.md-journal.com

	Adolescent talus body fracture with high displacement
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Author contributions
	References


