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Abstract
We describe the clinical presentation of a 47-year old woman, presenting with heel pain and swelling around the
calcaneus. No trauma had occurred, but radiographic evaluation showed a calcaneal fracture. The conservative
treatment resulted in a malunion in varus which lead to multiple ankle sprains necessitating surgical correction. A
spontaneous calcaneus fracture is a rare diagnosis, can be easily misdiagnosed and may result in malunion.
Different risk factors exist for the predisposition of spontaneous calcaneus fracture and should be investigated.
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density of the fracture lines while no union was reached at that time.
There was no involvement of the subtalar joint (Figures 1 and 2).

Introduction
The differential diagnosis of traumatic and non-traumatic heel pain
is extensive. The occurrence of a calcaneal fracture without trauma is
uncommon, but has been described in military recruits undergoing
rigorous training programs [1-3].
Different factors can influence the bone quality and therefore result
in a patient being more prone to a stress fracture of the calcaneus. This
includes osteoporosis, benign or malign neoplasms, systemic diseases,
transient osteoporosis (TO) and the presence of a tarsal coalition [4].
We report a case of a patient with a non-traumatic fracture of the
calcaneus. We describe the differential diagnosis of heel pain and risk
factors for calcaneus fatigue fractures.

Case

Figure1: CT-scan of the foot with calcaneal fracture - Sagittal view.

A 47-year-old woman presented to the orthopaedic outpatient
service with spontaneous pain and swelling in the left heel region,
without previous trauma.
The pain started three weeks previous to this visit; the patient had
started walking on crutches due to the pain in her left foot and ankle.
Her main complaint was, she couldn’t put weight on her left heel.
During physical examination swelling of the ankle and heel was
seen, with pressure pain predominantly in the heel region.
Furthermore range of motion of the subtalar joint was painful and
limited. The Achilles tendon appeared sensitive but intact. Her general
practitioner had already performed an ultrasound of the left heel,
which showed no abnormalities in the Achilles tendon.
Although no trauma had occurred an additional X-ray of the ankle
was made, which showed a calcaneus fracture with some shortening. A
supplementary CT-scan was performed to judge the extensiveness of
the fracture and deformation. The CT-scan showed an extra articular
fracture in the dorsal part of the calcaneus, running from cranial to
caudal. Some displacement was seen of the dorsal part in cranial
direction. The fracture was clearly of older date, due to increased
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Figure 2: CT-scan of the foot with calcaneal fracture - Transverse
view.
The patient was given a lower leg cast for 6 weeks, after which the
pain subsided and patient was advised to increase her activity level
again. Due to increasing pain and swelling after removal of the cast,
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patient returned to our outpatient service. Extensive swelling was seen
over the complete foot and ankle. Infection parameters were not
elevated. The MRI showed an incomplete union, there was no sign of
osteomyelitis. The delayed union was treated with partial weight
bearing in a lower leg cast for another 6 weeks. In the following period
the patient twisted her left ankle frequently. A new X-ray showed
malunion of the calcaneus in varus. The malunion resulted in tilting of
the ankle. Due to the frequent sprains of the ankle and subsequent
pain, a lateral sliding calcaneal osteotomy was performed (Figures 3
and 4).

Figure 3: Post-operative X-ray of the calcaneal osteotomy, fixation
with two cancellous screws - Transverse view.

more than 20 years. Depo-Provera has been shown to reduce bone
mineral density in pre-menopausal women [5].

Discussion
There is an extensive differential diagnosis for traumatic and nontraumatic heel pain. One of those is a fracture of the calcaneus.
Calcaneal fractures typically occur after falls from height. Spontaneous
calcaneus fatigue fractures are uncommon. Calcaneal fatigue fractures
are the result from multiple compressive loads in weight-bearing
activities. They are most often seen in military recruits [1-3].
Furthermore Leabhart et al. [2] described that more calcaneal stress
fractures occured in marine recruits who performed minimal to no
physical activity before training started, compared to recruits who
were physically active before training started. The patient described in
our case suffered from a severe depression and performed no exercise
in daily life, which put her at a greater risk of developing a stress
fracture. An extra risk factor for a calcaneal stress fracture is the
existence of a calcaneonavicular coalition, which is one of the tarsal
coalitions, from which 48.1% is talocalcaneal and 43.6% is
calcaneonavicular [4,6]. A tarsal coalition can be comprised of bone
(osseous coalition), cartilage (synchondrosis) or fibrous tissue
(syndesmosis) and may be partial or complete. The calcaneonavicular
coalitions are mostly osseous. Classically these patients present with a
rigid flat foot with abduction of the forefoot and heel valgus [6,7]. Due
to the calcaneonavicular coalition the potential motion center between
the calcaneus and the navicular bone is stiff and more pressure is
distributed on the surrounding joints and bones, which more easily
can result in a stress fracture. This fracture will mostly occur in the
anterior process of the calcaneus [4]. Our patient did not show any
form of a tarsal coalition and furthermore she did not show a calcaneal
fracture in the anterior process but in the posterior process.
Symptoms of the calcaneus fatigue fracture include swelling on both
sides of the heel and pain on palpation on medial and lateral aspects of
the calcaneus.
Just as in the metatarsal stress fracture, in the first couple of weeks
the X-rays may not become positive. A bone scan or MRI scan may be
useful with negative radiographs.
The common treatment of a calcaneal (stress) fracture without
displacement consists of reduction of activity in a cast or through
brace immobilization for 6-8 weeks or until bone-healing is evident on
radiographs and clinical symptoms have resolved.
If displacement exists or malunion occurs an operation to align and
fixate the fracture parts is necessary.

Figure 4: Post-operative X-ray of the calcaneal osteotomy, fixation
with two cancellous screws - Sagittal view.
In screening our case DEXA scanning revealed osteopenia (femoral
neck value T – 1,3 and Z – 1,6) and a vitamin D deficiency was
revealed by chemical blood analysis. Patient was started on Vitamin D
supplements to treat the vitamin D deficiency. Another risk factor
found was the fact that patient was pre-menopausal and has used
Depo-Provera (Pfizer, 235 East 42nd Street NY, NY 10017 USA) for
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Another differential diagnosis is that the patient could suffer of
transient osteoporosis (TO) also known as bone marrow oedema
syndrome (BMOS). The disorder was first described in 1959 by Curtiss
and Kincaid [8]. Transient osteoporosis is a rare disorder without any
clear pathogenesis, in which there is localized pain over the affected
bone [9-11]. A plain radiograph can show signs of osteopenia or
osteoporosis of the affected bone, which mostly is only seen after 4-10
weeks on primary complaints and a technetium diphosphonate bone
imaging scan can show an increased uptake in affected bones.
However the main finding is bone marrow edema in the affected
extremities shown on MRI scanning [10,11]. It is most common in
middle aged men and in woman in the third trimester of pregnancy of
directly post-partum [11,12]. The hip, knee and ankle are mostly
affected [9]. TO is a benign and self-limiting disorder, [9,11] although
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Hofmann [13] describes it as the initial phase of avascular necrosis
which is mostly self-limiting, but with the potential to progress in to
avascular necrosis. It usually only affects one bone, but has been
described as migratory in which more bones can be affected [14]. The
foot is rarely involved an might be overlooked therefore. So far no
clear pathogenesis has been shown, although many theories have been
formed [10,15]. It is important to distinguish transient osteoporosis
from other conditions such as, benign and malign neoplasms,
infections, stress fractures, avascular osteonecrosis, degenerative
osteoarthritis, plantar fasciitis, osteochondral lesions, and reflex
symptomatic dystrophy.
Treatment regimens differ from NSAID’s or analgesics [16] and
bisphosphonate treatment [15,17], to bone marrow decompression
[13,16,18] in combination with rest or immobilization. In most cases
the bone marrow edema, osteoporosis and pain disappear in 3-10
months [9,19-25].

Conclusion
Heel pain can be caused by a fatigue fracture of the calcaneus
[25-28].
The primary treatment is conservative in means of unloading the
affected foot [29-34]. Due to displacement and subsequent malunion
in varus resulting in instability our patient had to undergo a calcaneus
osteotomy for realignment [35-38]. Further treatment consists of
finding risk factors leading to fatigue fractures such as a tarsal
coalition, infection, neoplasm, BMOS, osteopenia and overuse of the
foot.
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