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Insufficiency Fractures of the Calcaneus: 
A Diagnostic Pitfall for Ankle Arthritis
PILAR ALONSO-BARTOLOME, RICARDO BLANCO, ANA CANGA, and VÍCTOR M. MARTÍNEZ-TABOADA

ABSTRACT. Objective. To highlight the differential diagnosis between insufficiency fractures (IF) of the calcaneus
and arthritis of the ankle.
Methods. We retrospectively reviewed clinical charts and imaging findings for 6 patients with 7 IF of
the calcaneus who were referred with the diagnosis of ankle arthritis. The main predisposing factors,
clinical features, therapy, and outcome were recorded. IF was considered when occurring spontaneous-
ly or with minimal trauma.
Results. All patients were women, with a mean age of 73.8 ± 6.3 years. The median delay to diagnosis
was 6 weeks (25th, 75th  percentiles: 1, 12). Two had previous IF at other locations. Three patients had
a history of chronic inflammatory conditions while receiving longterm steroid therapy. All complained
of moderate to severe pain that interfered with daily activities and was relieved with rest. Physical
examination revealed ankle inflammation in all cases. Radiographs were normal in 5 patients. Magnetic
resonance imaging (MRI) was diagnostic. All received conservative treatment with complete resolution
of symptoms without sequelae.
Conclusion. IF of the calcaneus are relatively rare but can be mistaken for ankle arthritis. MRI is rec-
ommended because this type of fracture is difficult to detect on plain films. Although IF have a good
prognosis with conservative treatment, increased awareness is of importance for prompt diagnosis and
proper management. (J Rheumatol 2006;33:1140–2)
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Insufficiency fracture (IF) results from the application of nor-
mal force or minimal trauma on a bone weakened by underly-
ing conditions1. The incidence of IF increases with age, and
women are more frequently affected2. Osteoporosis, chronic
inflammatory diseases, or corticosteroid therapy may weaken
bone and predispose to IF2,3. Such fractures occur with a rel-
atively high frequency in the ribs, vertebrae, sacrum, pelvis,
and distal ulna3. 

IF of the calcaneus are less common and often under-recog-
nized and mistaken for other conditions. The insidious clinical
presentation and the fact that radiographs are usually normal make
diagnosis troublesome unless there is a high index of suspicion. 

We describe the main clinical features, imaging findings,
treatment, and outcome of 6 patients with 7 IF of the calca-
neus referred to our rheumatology division with the suspicion
of ankle arthritis.

MATERIALS AND METHODS
We retrospectively studied 6 patients who attended in our unit and were diagnosed
with IF of the calcaneus between January 1999 and September 2005. IF was consid-
ered when occurring spontaneously with daily activities or with minimal trauma4. 

All study patients attended the outpatient rheumatology clinic and were
seen as routine referrals. Clinical data were obtained from a detailed review
of medical records using a standardized form that included gender, age, loca-
tion of fracture, risk factors for fracture, initial symptoms, physical examina-
tion, initial diagnostic suspicion, and diagnostic delay. Previous skeletal frac-
tures, use of glucocorticoids, and disorders associated with bone loss and
osteoporosis were also recorded, especially chronic inflammatory diseases. 

Studies including plain radiographs, magnetic resonance imaging (MRI),
and computed tomography (CT) scans were also reviewed. All MRI was per-
formed on a 1.5 T unit using an extremity coil. The routine MRI protocol
included axial, sagittal, and coronal T1-weighted and fat-suppressed T2-
weighted imaging. An IF was diagnosed if a linear area of diminished signal
intensity was seen within the bone with variable surrounding marrow edema,
manifesting as ill-defined low signal intensity on T1-weighted images and
high signal intensity on fat-suppressed T2-weighted images5,6. Location and
orientation of fractures and the presence of concomitant osseous and soft-tis-
sue injury were noted. Bone mineral density was measured in all patients with
dual x-ray absorptiometry (DEXA) of the lumbar spine and/or femoral head.
Based on bone densitometry, osteoporosis was defined as a T-score less than
–2.5 SD, and osteopenia as a T score between –1 and –2.5 SD7. Treatment and
outcome were obtained from medical chart review or from direct interview on
followup visits. 

RESULTS
During the study period, 6 patients were diagnosed with 7 IF
of the calcaneus. All patients were women, with a mean age of
73.8 ± 6.3 years and all were referred by their general practi-
tioners with the clinical suspicion of ankle arthritis. Delay to
diagnosis was variable, with a median delay of 6 weeks (25th,
75th percentile: 1, 12).

Predisposing conditions for IF were identified in 3 patients,
2 with history of seropositive rheumatoid arthritis (RA)8 and
the other with classic polyarteritis nodosa (PAN)9, all on
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longterm steroid therapy. Two had previous multiple vertebral
fractures. Patient 1 had a contralateral calcaneus fracture 7
months after the initial IF. Three were receiving treatment or
prophylaxis for osteoporosis before the IF. Only one patient
had no previous comorbidity.

No patient remembered previous trauma or overuse prior to
onset of symptoms. All reported moderate to severe pain that
interfered with daily activities and was relieved with rest.
None had night pain. Physical examination revealed ankle
inflammation in all cases, with mild periarticular edema in 5
patients, and severe local tenderness on the palpation of the
calcaneus in all (Table 1).

Radiographs were normal in the 5 cases that were performed
(Figure 1A). MRI were diagnostic in all cases and showed
irregular bandlike areas of low signal intensity, continuous with
the cortex, and surrounding areas of abnormal signal intensity
in the marrow space (Figure 1B-C). In one patient, MRI was not
done because of claustrophobia and diagnosis was made by CT.
Densitometry study of the lumbar spine and/or proximal femur
was available in all patients. Three had densitometric criteria
compatible with osteoporosis, 2 with osteopenia, and in one
case  results were within the normal range. 

Treatment was conservative in all cases, consisting mainly
of immobilization, rest, and analgesics/nonsteroidal antiin-
flammatory drugs (NSAID). Complete recovery without
sequelae was confirmed in all cases during followup.

DISCUSSION
IF of the calcaneus are probably more common than is gener-
ally appreciated, especially in older individuals4. Patients with

RA10 and other connective tissue diseases that required
longterm corticosteroid treatment may also have this compli-
cation with an underrecognized frequency. However, in
patients with arthritis the diagnostic problem increases when
IF occurs in close proximity to a joint. The most frequent fac-
tor contributing to misdiagnosis could be the presence of other
abnormalities of the ankle, especially arthritis of these joints.

Clinically, spontaneous onset of severe pain in a lower
extremity, with tenderness and swelling localized over the
adjacent bone rather than the joint, as well as functional
impairment, are the main symptoms11. The insidious onset,
absence of a history of trauma, and physical findings suggest-
ing an inflammatory/infectious process, in the setting of
arthritis, make it somehow difficult to consider fracture as the
primary diagnosis, especially in primary care12. Several risk
factors for the development of osteoporosis in elderly patients
usually occur in the same patient. In addition to age, gender,
and race, the use of corticosteroids is of great importance13.

In contrast to other studies of IF where the diagnostic tech-
nique of choice for IF was based mainly on procedures such
as CT and bone scan, we found MRI to be diagnostic in the
majority of our patients. In the early stage, 5 patients had radi-
ographs, and all were normal. In our review of patients, diag-
nosis was based on MRI in 6 cases, and CT in one. Typical
MRI findings of IF consist of a linear zone of low signal inten-
sity surrounded by a broader, poorly defined area of signal
intensity alteration in the marrow space, with low signal inten-
sity on T1-weighted and high signal intensity on T2-weighted
and STIR images. Adjacent soft-tissue edema may also be
present. Periosteal callus formation appears as a low signal
rim running parallel to the cortex.

Table 1. Main demographic features, location, diagnosis, and treatment in 6 patients with IF of the calcaneus or talus.

Patient 1 2 3 4 5 6

Age, yrs 79 66 74 83 69 72
Fracture location Calcaneus Calcaneus Calcaneus Calcaneus Calcaneus Calcaneus

right & left
Initial diagnosis Arthritis/sprain Arthritis Arthritis Arthritis Arthritis Arthritis
Diagnostic delay, wks 1, 0.5 6 4 20 7 12
Risk factors

Underlying disease Osteonecrosis RA + steroids Diabetes mellitus No PAN + steroids RA + diabetes
/atherosclerosis mellitus

Previous fractures Vertebrae No No No Vertebrae No
Clinical features

Pain on Yes Yes Yes Yes Yes Yes
weightbearing
Pain at night No No No No No No
Pain improving with Yes Yes Yes Yes Yes Yes
rest
Selective tenderness Yes Yes Yes Yes Yes Yes
Local swelling Yes Yes Yes Yes Yes Yes

Imaging diagnosis
Plain radiograph Not done, negative Negative Negative Not done Negative Negative
Definitive diagnosis MRI MRI MRI MRI MRI CT

Treatment Rest, NSAID Rest, NSAID Rest, NSAID Rest, NSAID Rest, NSAID, Rest, NSAID,
splint splint

RA: rheumatoid arthritis; MT: metatarsal; PAN: classic polyarteritis nodosa; MRI: magnetic resonance imaging; CT: computed tomography; NSAID: non-
steroidal antiinflammatory drugs.
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Standard conservative treatment for IF consisted mainly of
immobilization of the affected extremity, and analgesics. The
disease course and outcome were favorable, with complete
recovery in all patients. 

IF of the calcaneus are relatively rare but can be frequently
mistaken for ankle arthritis. A higher index of suspicion of this
type of fracture may help avoid unnecessary diagnostic tests
and treatment. IF should be considered in the differential diag-
nosis of unexplained persistent pain and swelling near a joint in
patients with predisposing conditions. MRI is recommended
because insufficiency fracture is difficult to detect on plain
radiograph. Early diagnosis is important because the severe
pain can be relieved by simple immobilization of the affected
part.
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Figure 1. Plain radiograph and magnetic resonance imaging (MRI) in a 69-
year-old woman with an insufficiency fracture of the calcaneus. A. Lateral
plain radiograph of the ankle: normal. B. Axial T1-weighted images show a
linear fracture of low signal intensity surrounded by marrow edema. 
C. Sagittal T2-weighted fast SE MRI shows an irregular area of high signal
intensity in the calcaneus.
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