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Case Report

Ideal Timing of Starting Weight-Bearing After Calcaneal Insufficiency
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Abstract
Introduction: Criteria for starting weight-bearing on the heel with a symptomatic calcaneal insufficiency fracture have not yet
been reported.
Case Presentation: We describe a rare case of a 52-year-old woman with a calcaneal insufficiency fracture who sustained a second
ipsilateral calcaneal insufficiency fracture within a short time span. The initial fracture was not evident radiographically, but was
detected using magnetic resonance imaging (MRI). The patient rejected our advice to avoid weight-bearing on the heel, instead
opting to use a silicone heel orthosis. Although there were no abnormal local findings, the stand on heel test was positive at each
subsequent visit until 2 months after her first medical examination. At this time, radiographs showed a sclerotic line; however,
a second round of MRI showed a new calcaneal insufficiency fracture anterior to the initial calcaneal insufficiency fracture. The
patient then agreed to stop weight-bearing on the heel. Three months after the initial visit, radiographs showed two sclerotic lines,
and the stand on heel test became negative for the first time; hence, weight-bearing was permitted. There was radiographic evidence
of fracture healing and complete resolution of symptoms 4 months after the initial visit.
Conclusions: The callus formation seen on radiographs is helpful in determining when to start weight-bearing; however, fresh
insufficiency fractures of the ipsilateral calcaneus may not be detected by radiography. Since local findings such as tenderness,
swelling, and heat are subjective, the criteria for starting weight-bearing on the affected heel with an insufficiency fracture should
be based on not only radiographs but also objective clinical findings such as the stand on heel test.
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1. Introduction
Insufficiency fractures are produced by normal or
physiological stress applied to bone with deficient elastic
resistance (1). Although an insufficiency fracture of the calcaneus is not uncommon among patients with low bone
mineral content (2-8), the appropriate time delay before
applying a load on the affected heel has not been previously reported.
We describe a rare case of a patient with a calcaneal insufficiency fracture who sustained another ipsilateral calcaneal insufficiency fracture within a short period owing
to her failure to protect weight-bearing on the heel. This
case gave us insight into the appropriate treatment of a calcaneal insufficiency fracture.

2. Case Presentation
The patient was a 52-year-old woman without a history
of illness. She presented with pain and swelling of the right
ankle and heel; these symptoms had been present for a

month and had limited her activities. Although the patient
denied any local trauma, she typically stood all day because
of her job as a server.
Physical examination revealed tenderness, swelling
and warmth of the right ankle and heel, and the stand on
heel test (8) was positive. Radiographs of the ankle did not
show definite signs of fracture (Figure 1A); however, subsequent magnetic resonance imaging (MRI) of the ankle
showed a linear fracture of low signal intensity in the right
calcaneus surrounded by bone marrow edema (Figure 1B).
The bone mineral density (BMD) of the femoral neck was
0.674 g/cm2 ; the T-score was -2.2 standard deviations.
We diagnosed an insufficiency fracture of the calcaneus due to a loss of BMD. The patient was advised to avoid
weight-bearing on the heel; however, she adamantly rejected this advice owing to her determination to continue
working. Hence, we implemented treatment with a silicone heel cushion orthosis. The patient kept working
while using this orthosis, and we closely monitored her
condition.
Two months after the first examination, radiographs of
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the ankle showed a sclerotic line traversing the long axis
of the calcaneus (Figure 1C). The tenderness, swelling and
warmth of the right ankle and heel had also resolved. However, the stand on heel test was still positive. Therefore, we
persuaded the patient to undergo a second round of MRI.
The MRI findings of the ankle showed two calcaneal insufficiency fractures (Figure 1D), indicating that another ipsilateral calcaneal insufficiency fracture had developed. Based
on this result, the patient accepted our instruction to protect the heel from weight-bearing.
Three months after the first visit, the symptoms had
subsided and the stand on heel test finally became negative. Radiographs of the ankle showed two sclerotic fracture lines (Figure 1E). Based on these observations, we gave
permission to fully weight-bear on the heel.
There was complete resolution of symptoms 4 months
after the initial visit; radiographs of the ankle showed partial displacement of the fractured part of the bone, but
healing of the fractures was evident (Figure 1F).
3. Discussion
A calcaneal insufficiency fracture is probably more
common than is generally acknowledged (9). However, repeated insufficiency fractures in the ipsilateral calcaneus
are rare. Calcaneal stress fractures including fatigue fractures and insufficiency fractures are generally accepted to
heal with activity restriction, heel-pad inserts, and protected weight-bearing for a short period of time (10). Our
therapeutic approach using a heel-pad insert for the initial phase of calcaneal insufficiency fracture treatment resulted in another ipsilateral calcaneal insufficiency fracture within a short time span.
There is a lack of detail in the treatment of calcaneal
insufficiency fractures, such as the appropriate time period of non-weight-bearing and the criteria for starting
weight-bearing on the heel. Several conservative managements have been previously reported (Table 1) (2-8, 11). Most
authors selected therapy regimens that limited activity
or protected the heel from weight-bearing, although few
authors have mentioned the criteria for starting weightbearing.
In this case, the initial therapy using an orthosis was
instituted out of regard for the patient’s personal reasons.
The silicone heel cushion orthosis we used as a heel-pad insert is known to absorb shock (12, 13); however, this orthosis was not able to adequately reduce weight-bearing load
on the heel, especially as the patient was standing for long
periods (12). The occurrence of the second fracture may indicate that the silicone heel cushion orthosis changed the
load transfer mechanism; a change in load vector of the calcaneus may mend a rear insufficiency fracture and result
2

in a front insufficiency fracture. Given the assumption that
the patient continued applying a load on her affected heel
without a heel-pad insert, additional displacement of her
posterior part of the calcaneal tuberosity might be shown.
Thus, protected weight-bearing appears to be needed to
treat symptomatic calcaneal insufficiency fracture.
Criteria for starting weight-bearing on the heel with
a symptomatic calcaneal insufficiency fracture have not
yet been reported. Table 1 shows that the periods of nonweight-bearing and criteria for starting weight-bearing
has varied between patients (2-8, 11). This is presumably
due to differences in each individual’s constitution, periods from pathogenesis to consultation, and treatment environment. Hence, it is inadvisable to assume that there
should be a uniform length of non-weight-bearing period
for all patients.
We physically examined the patient at every visit, and
only the stand on heel test was positive the whole time until 2 months after her first medical examination. At this
time, radiographs showed a sclerotic line (Figure 1C); however, MRI showed a new calcaneal insufficiency fracture anterior to the initial calcaneal insufficiency fracture (Figure
1D). This is because MRI is more useful for detecting insufficiency fractures than plain radiography (4, 10). Applying a load to the affected heel by referring only to radiographs and local findings such as tenderness, swelling and
warmth at this stage may therefore produce an unexpected
result. However, it is not common practice to routinely
conduct MRI examination due to the associated costs. One
month after the patient started non-weight-bearing, the
stand on heel test had become negative, and a new sclerotic line had appeared located anterior to the previous
sclerotic line (Figure 1E).
The stand on heel test excels in screening and detection of calcaneal insufficiency fractures. This test is positive when heel pain is elicited by bearing weight on the
heel, and is therefore easy to judge as positive or negative;
the reported false-positive rate is 4% (8). In this case, the patient had continued applying a load to the affected heel using an orthosis even though the stand on heel test was positive; this situation may lead to a prolonged treatment period and partial displacement of the fractured part. Plain
radiographs and the stand on heel test are valuable in determining when to start weight-bearing on the calcaneus
with an insufficiency fracture, since local findings such as
tenderness, bloating and feelings of warmth are subjective.
3.1. Conclusions
Criteria for starting weight-bearing on the heel with insufficiency fractures should be mainly based on relatively
objective clinical findings such as the stand on heel test.
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Figure 1. A, Radiograph; B, T1-Weighted MRI at the Initial Visit, C, Radiograph; D, T1-Weighted MRI Taken 2 Months After the Patient’s Initial Examination; E, Radiograph Taken
3 Months After Initial Examination; F, Radiograph Taken 4 Months After Initial Examination

Arrows demonstrate the first insufficiency fracture and arrow heads demonstrate the second insufficiency fracture.

Table 1. Review of the Literature of Conservative Treatment for Calcaneal Insufficiency Fracture Including the Type of Treatment, the Time of Non-Weight-Bearing, and the
Criteria for Starting Weight-Bearing

Study Author(s)/Patient Sex

Patient Age, y

Type of Treatment

Length of Non-Weight-Bearing Period

Criteria for Starting Weight-Bearing

Results

Miki et al. (8)
F

76

Limitation of activity

F

77

Protected weight-bearing

-

F

84

Limitation of weight-bearing

F

68

Protected weight-bearing

F

79

Protect weight-bearing

-

F

79

Limitation of activity

F

66

Limitation of activity

F

74

Limitation of activity

1 mo

2w

-

Healed but partially displaced fracture

Improvement in local findings (negative
stand on heel test and squeeze test)

Excellent

-

Excellent

Improvement of local findings

Excellent

-

Excellent

-

-

Excellent

-

-

Excellent

-

-

Excellent

Alonso-Bartolome et al. (4)

F

83

Limitation of activity

-

-

Excellent

F

69

Limitation of activity

-

-

Excellent

F

72

Limitation of activity

-

-

Excellent

72

Limitation of activity

-

-

Excellent

83

Limitation of activity

-

-

Excellent

F

78

Protected weight-bearing

12 w

-

Excellent

F

75

Operation on other parts

-

-

-

Ha et al. (3)
F
Arni et al. (7)
F
Spina et al. (5)

Lui (6)

Ito et al. (2)
F

65

Protected weight-bearing

8w

-

Excellent

F

78

Protected weight-bearing

8w

Observation of computed tomography
scans

Excellent

26

Weight-bearing as pain allowed using
walking boots

-

Excellent

Charles et al. (11)
F
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