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Abstract

Fractures involving the anterior process of the calcaneus (APC) are rare, underdiagnosed, and carry a
significant increase in morbidity if not identified acutely. Identifying patients with intra-articular fracture
extension is crucial as they may benefit from surgical fixation to reduce the risk of morbidity and post-
traumatic osteoarthritis. There are no specific guidelines in the United Kingdom regarding the management
of these fractures, and there is little evidence regarding optimal management, mainly limited to case reports
and small sample observational trials. Previous reports of surgical intervention have described excision of
fragments or fixation using single cancellous screws.

A 55-year-old man fell from a height of 2 metres, sustaining an APC fracture extending into the
calcaneocuboid joint. This was identified on plain radiographs following a virtual fracture clinic referral from
the emergency department and further investigated with computed tomography scanning.

He underwent open reduction and internal fixation with a locking T-plate and screws three weeks post-injury
to restore congruence of his articular surface. Following a period of non-weight-bearing and progressive
physiotherapy, he reported an excellent functional outcome six months post-operatively, measured by the
American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score of 90%.

In the absence of specific guidelines for these fractures, this case provides an example of good initial
functional outcomes following surgical fixation using a locking plate and screws, the first such fixation of an
APC fracture described in the literature. This case can also be seen as a useful reminder of the need for an
index of clinical suspicion for these injuries, given that up to 40% may be missed in the emergency
department. While now fairly widespread, not all hospitals will have a virtual fracture clinic system in place,
meaning emergency department practitioners must be wary of these injuries before discharging patients
with suspicious histories and examination findings with no follow-up. Examination techniques that may help
differentiate APC fractures from ankle sprains are discussed to provide clinicians with evidence to support a
suspicion of these injuries in the emergency department.
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Introduction

Fractures of the anterior process of the calcaneus (APC) are considered rare injuries. The true incidence of
APC fractures is hard to judge due to the high rates of misdiagnosis and delayed diagnosis, with reports
suggesting the average delay in diagnosis to be 22 weeks [1]. In fact, up to 40% of cases may be
misdiagnosed as a sprained ankle initially in accident and emergency departments and around 5% of
patients with a history of an ankle sprain may have a fracture of the anterior process [2]. Literature also
suggests that up to 88% of APC fractures are missed on simple radiographs, which may result in
underreporting of cases [3]. This is significant because delayed diagnosis or misdiagnosis have negative
impacts on patient outcomes. A case series reports that fractures picked up early and treated appropriately
have an average disability of 7.5 weeks, compared to an average disability of four to six months for delayed
diagnoses [4].

The importance of this case is the need to identify patients that may benefit from surgical fixation to avoid
future disability. Intra-articular fractures can lead to post-traumatic osteoarthritis (PTOA), which carries
significant morbidity. The approach to the management of these acute injuries is to anatomically reduce and
restore congruence of the articular surfaces. Patients with PTOA secondary to intra-articular calcaneocuboid
joint injuries reported higher mean disability scores than those without PTOA, or with extra-articular injuries
[5].

Case Presentation

A 55-year-old information technology engineer, with no past medical history, fell from a height of 2 metres
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from the sixth rung of a ladder onto the floor. His left foot was trapped between two rungs of the ladder
during the fall, and at impact, he fell onto an inverted left foot. He had immediate pain and inability to weight
bear. He presented to the emergency department where clinical assessment and radiographs were
obtained.

The radiographs were initially reported as showing no fracture and the emergency physician made a
diagnosis of a sprained talofibular ligament. He was placed into an ankle boot and discharged. As part of
our hospital protocol, he was also referred to the trauma and orthopaedics team via a virtual fracture clinic
(VFC) service.

The radiographs were reviewed in VFC the following morning and a displaced APC fracture was seen
(Figure 7). An urgent clinical review was organised at the next foot and ankle specialist fracture clinic three
days later.
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FIGURE 1: Left ankle lateral radiograph

A CT scan of the affected calcaneus was then performed, showing a comminuted fracture of the APC
involving 50% of the calcaneocuboid articular surface (Figure 2). There was also a comminuted fracture of
the cuboid involving the medial surface posteriorly but there was no shortening of the bone (Figure 3).
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FIGURE 2: CT sagittal view of the left ankle

1: Anterior process of the calcaneus; 2: cuboid; and 3: calcaneum.

2021 Cullen et al. Cureus 13(10): e18519. DOI 10.7759/cureus.18519 40f 13


https://assets.cureus.com/uploads/figure/file/259069/lightbox_bb0c3a10212511ec8849db06165bc926-lightbox_7bbc41e00efe11ec95f40505bb35840f-Figure-2a.png

Cureus

FIGURE 3: CT axial view demonstrating cuboid comminution

1: Cuboid comminution.

The patient was listed for an open reduction and internal fixation at three weeks post-injury once the soft
tissues were less swollen. A standard lateral approach to the subtalar and calcaneocuboid joint was used.
The peroneal tendons were reflected to the plantar side. Extensor digitorum brevis (EDB) and its fascia
were elevated off the calcaneus to expose the joint. The fracture and all fragments were reduced
anatomically (Figures 4, 5), and fixed with a moulded Arthrex (Naples, Florida, USA) 2.4 mm titanium
locking T-plate (Figures 6-8).
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FIGURE 4: Lateral approach to ankle

1: Cuboid; 2: fracture line between the anterior process of the calcaneus (above) and calcaneus
(beneath); and 3: skin markings of the fibula.

FIGURE 5: Lateral approach to ankle

1: Cuboid; 2: anterior process of the calcaneus; and 3: calcaneus.
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FIGURE 6: Internal fixation

1: Cuboid; 2: fracture line between the anterior process of the calcaneus and calcaneus body; and
3: moulded 1/3 tubular T-plate.
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FIGURE 7: Lateral intraoperative imaging
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FIGURE 8: Anteroposterior intraoperative imaging

The fixation was tested intraoperatively and the reduction was deemed stable clinically and radiologically.
EDB and its fascia were reattached and then closure was done with non-absorbable sutures.

The ankle was dressed and the patient was placed in a pneumatic walker boot. He was allowed to mobilize
with non-weight-bearing crutches for a period of six weeks and he could remove the boot for range of
movement exercises. At the initial two-week post-operative follow-up, he was neurovascularly intact with
healed surgical wounds. On review six weeks post-operatively, he had a good range of ankle and subtalar
movements and was pain-free despite a small degree of stiffness.

He subsequently progressed to six weeks of partial weight-bearing and guided physiotherapy. At three
months post-operative, he was able to walk fully weight-bearing and the boot was discarded. At his four-
month review, the patient had continued to make excellent progress. He was pain-free, able to climb stairs,
and was planning a return to the gym; he was able to swim, cycle, and walk on a cross-trainer. Repeat
radiographs were obtained at this stage, which demonstrated radiological union (Figures 9, 70).
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FIGURE 9: Anteroposterior radiograph of the left foot at four
months post-operative
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FIGURE 10: Lateral radiograph of the left foot at four months
post-operative

Six months post-operatively, his functional outcome and pain were assessed using the American
Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score. While not a validated score, this is the
most commonly used tool for outcome evaluation in foot and ankle surgery [6]. His score was 90 points out
of 100, demonstrating excellent function and alignment while describing only very occasional hindfoot pain.
An 18-month follow-up was conducted with no evidence of PTOA.

Discussion

If an APC fracture is clinically suspected then a thorough examination is required. Clinical examination
should include palpation of the dorsum of an inverted plantarflexed foot. This localizes tenderness to the
sinus tarsi or calcaneocuboid joint and can often be a distinct clinical finding to generalized lateral malleolar
soft tissue pain seen in ankle sprains. Another examination finding may be tenderness to palpation at a
point 2 cm anterior to the tip of the lateral malleolus (Figure 77) [1,7,8].
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FIGURE 11: Focal tenderness 2 cm anterior to the tip of
lateral malleolus is suspicious for APC fracture

APC, anterior process of the calcaneus.

There is little evidence regarding the optimal management of these injuries in the literature, mainly limited to
case reports and small sample observational trials. Almost all fractures that do not involve the Chopart joint
line are treated non-operatively with good results [1]. A case series that described some injuries extending
to the calcaneocuboid joint showed they tended not to unite with immobilisation alone, leading to ongoing
symptoms necessitating surgical excision of bony fragments or delayed fixation [7]. It has therefore been
suggested that displaced or large acute fractures with calcaneocuboid joint involvement or displacement
may be best managed with an open reduction and internal fixation [1]. A review of APC fracture
management reported that a total of 17 fractures have been presented in the literature that underwent acute
operative management. These operations consisted of either excision of fracture fragments [9], open
reductions using single cancellous screws [10,11], or unspecified fixation. Our case report is therefore the
first reported example of an isolated APC fracture fixation using a locking plate and screws.

There is a lack of both randomized comparative studies and patient-reported outcome measures (PROMs)
on this topic, meaning there are currently no evidence-based guidelines to guide the management of these
injuries. This case, therefore, provides a good example of how early diagnosis and plate fixation of an
articular injury can give good post-operative results in an otherwise young, active, and fit patient.

Conclusions

Important take-home messages are as follows: (1) displaced APC fractures with articular involvement may
benefit from the acute open reduction and internal fixation to restore anatomy and reduce the risk of post-
traumatic arthritis. (2) Use of a locking T-plate appears to be an acceptable form of open reduction and
internal fixation for APC fractures, demonstrated by an excellent AOFAS Ankle-Hindfoot Score (90/100) at
six months post-operatively. (3) An index of suspicion for APC fractures is important, given the morbidity
associated with delayed diagnosis, especially in units with no virtual fracture clinics. This fracture was
missed in the emergency department, but picked up with minimal delay due to review in our local virtual
fracture clinic.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study.Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
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2021 Cullen et al. Cureus 13(10): €18519. DOI 10.7759/cureus.18519 120f13


https://assets.cureus.com/uploads/figure/file/259098/lightbox_029f9a80212a11ecb2708d676cf4ca82-lightbox_ce39cb700f0511ecb59903ce3b6cc58c-Figure-10.png

Cureus

submitted work. Financial relationships: All authors have declared that they have no financial relationships
at present or within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

References

1.

Dhinsa BS, Latif A, Walker R, Abbasian A, Back D, Singh S:Fractures of the anterior process of the
calcaneum; a review and proposed treatment algorithm. Foot Ankle Surg. 2019, 25:258-63.
10.1016/j.fas.2018.02.004

Schepers T, Ginai AZ, Van Lieshout EM, Patka P: Demographics of extra-articular calcaneal fractures:
including a review of the literature on treatment and outcome. Arch Orthop Trauma Surg. 2008, 128:1099-
106. 10.1007/s00402-007-0517-2

Schepers T, van Schie-van der Weert EM, de Vries MR, van der Elst M: Foot and ankle fractures at the
supination line. Foot (Edinb). 2011, 21:124-8.10.1016/|.foot.2010.11.008

Bradford CH, Larsen |: Sprain-fractures of the anterior lip of the os calcis. N Engl J Med. 1951, 244:970-2.
10.1056/NEJM195106282442603

Bradley SA, Davies AM: Computed tomographic assessment of old calcaneal fractures. Br J Radiol. 1990,
63:926-33. 10.1259/0007-1285-63-756-926

Shazadeh Safavi P, Janney C, Jupiter D, Kunzler D, Bui R, Panchbhavi VK: A systematic review of the
outcome evaluation tools for the foot and ankle. Foot Ankle Spec. 2019, 12:461-70.
10.1177/1938640018803747

Degan TJ, Morrey BF, Braun DP:Surgical excision for anterior-process fractures of the calcaneus. J Bone
Joint Surg Am. 1982, 64:519-24.

Trnka HJ, Zettl R, Ritschl P:Fracture of the anterior superior process of the calcaneus: an often
misdiagnosed fracture. Arch Orthop Trauma Surg. 1998, 117:300-2. 10.1007/s004020050254

Kim SH, Kim JS, Young KW, et al.: Surgical excision of symptomatic non united fragment of anterior process
fractures of the calcaneus. Korean J Sports Med. 2012, 30:34-40.10.5763/kjsm.2012.30.1.34

Pillai A, Arora J, Williams C, Ferdinand RD: The sprain fracture of the calcaneus revisited. Foot. 2005,
15:198-201. 10.1016/j.foot.2005.07.004

Pearce CJ, Zaw H, Calder JD: Stress fracture of the anterior process of the calcaneus associated with a
calcaneonavicular coalition: a case report. Foot Ankle Int. 2011, 32:85-8.10.3113/FA1.2011.0085

2021 Cullen et al. Cureus 13(10): e18519. DOI 10.7759/cureus.18519

13 0f 13


https://dx.doi.org/10.1016/j.fas.2018.02.004
https://dx.doi.org/10.1016/j.fas.2018.02.004
https://dx.doi.org/10.1007/s00402-007-0517-2
https://dx.doi.org/10.1007/s00402-007-0517-2
https://dx.doi.org/10.1016/j.foot.2010.11.008
https://dx.doi.org/10.1016/j.foot.2010.11.008
https://dx.doi.org/10.1056/NEJM195106282442603
https://dx.doi.org/10.1056/NEJM195106282442603
https://dx.doi.org/10.1259/0007-1285-63-756-926
https://dx.doi.org/10.1259/0007-1285-63-756-926
https://dx.doi.org/10.1177/1938640018803747
https://dx.doi.org/10.1177/1938640018803747
https://pubmed.ncbi.nlm.nih.gov/7068694/
https://dx.doi.org/10.1007/s004020050254
https://dx.doi.org/10.1007/s004020050254
https://dx.doi.org/10.5763/kjsm.2012.30.1.34
https://dx.doi.org/10.5763/kjsm.2012.30.1.34
https://dx.doi.org/10.1016/j.foot.2005.07.004
https://dx.doi.org/10.1016/j.foot.2005.07.004
https://dx.doi.org/10.3113/FAI.2011.0085
https://dx.doi.org/10.3113/FAI.2011.0085

	Open Reduction and Internal Fixation of a Calcaneal Anterior Process Fracture Using a Locking Plate
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Left ankle lateral radiograph
	FIGURE 2: CT sagittal view of the left ankle
	FIGURE 3: CT axial view demonstrating cuboid comminution
	FIGURE 4: Lateral approach to ankle
	FIGURE 5: Lateral approach to ankle
	FIGURE 6: Internal fixation
	FIGURE 7: Lateral intraoperative imaging
	FIGURE 8: Anteroposterior intraoperative imaging
	FIGURE 9: Anteroposterior radiograph of the left foot at four months post-operative
	FIGURE 10: Lateral radiograph of the left foot at four months post-operative

	Discussion
	FIGURE 11: Focal tenderness 2 cm anterior to the tip of lateral malleolus is suspicious for APC fracture

	Conclusions
	Additional Information
	Disclosures

	References


