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Letter to the Editor

Proximal Tibial Stress Fractures: A Diagnostic Challenge

Dear Editor,

Stress fractures are caused by repeated micro trauma to
the bone over a period of time. It can happen in normal
bone exposed to abnormal repetitive stress or in abnormal
bone receiving normal stress. In healthy individuals, tibia
stress fractures occur most frequently amongst athletes who
participate in activities that involve prolonged walking,
running or jumping.! The tibia shaft is most commonly
affected, whereas the proximal tibia is less common.? Risk
factors include excessive training, alteration in normal gait
biomechanics such as tightness of calf muscles, unequal
leg length, osteoporotic bone and vitamin D deficiency.>*
This type of fracture can be easily misdiagnosed due to its
clinical presentation and location near the knee,>® which can
mimic medial-sided osteoarthritis, meniscal injuries and pes
anserinus bursitis. We describe an atypical presentation of
atraumatic proximal tibia stress fracture in a young healthy
male with no known risk factors.

Case Report

The patient, a 40-year-old customer service officer, had
presented to the Sports Medicine and Surgery Clinic with
acute onset of left knee pain after running at work to assist
a customer. He had, otherwise, been well with no known
past medical history and had a body mass index of 23.
There had been no trauma, fall or injury and no history of
a sudden increase in physical activity. He also did not have
a history of vitamin D deficiency and did not drink alcohol.

The pain, which was mostly at the medial joint line,
became worse with activity. On clinical examination, the
patient was able to ambulate independently and had left knee
range of movement of 0—125. There was no knee effusion.
He complained of medial-sided joint line tenderness on
palpation. There was no ligamentous laxity.

Initial radiographs (Fig. 1) revealed no obvious fractures or
radiolucentlines. The initial impression was an exacerbation
of' mild left knee osteoarthritis. He was prescribed a course
of analgesia and physiotherapy.

He was seen 1 week later and continued to complain of
left knee pain that affected ambulation. It was noted then
that he had an antalgic gait with persistent medial joint
line tenderness. In view of the persistent pain, magnetic
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Fig. 1. Plain radiographs of the patient’s left knee on initial presentation do
not show any remarkable findings.

resonance imaging (MRI) of the left knee was ordered to
look for possible intra-articular pathology. MRI revealed a
stress fracture of the medial proximal tibia (Fig. 2). There
was no other concomitant intra-articular injury. The patient
was subsequently kept non-weight-bearing (with crutches)
and was referred to an orthopaedic surgeon. He was treated
non-surgically with gradual escalation to weight-bearing
status with follow-up radiographs. Repeat radiographs 3
months postinjury did not show further varus collapse (Fig.
3A).Hedidnotexperience any subsequent pain and returned
to work successfully.

Discussion

Stress fractures of the tibia are one of the most common
lower extremity stress fractures. The mid-tibial region is
the most frequently involved area.” Proximal tibia stress
fractures are less common and are usually associated with
patients with significant coronal deformities.”® However,
this was an unlikely contributory factor in our patient as
he had minimal arthritis and coronal malalignment as seen
on the long leg film (Fig. 3B).

The clinical presentation of proximal tibial stress fractures
can mimic other conditions in physical examination. There
are few studies addressing this in the current literature, and
there is a lack of proven clinical tests for the diagnosis of
tibial stress fractures. While tests such as the tuning fork
test (eliciting pain while placing an oscillating tuning fork
over the fracture site), fulcrum test (eliciting pain while
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Fig. 2. T2-weighted sequence magnetic resonance images reveal stress fractures of the medial proximal tibia.

Fig. 3. Radiograph images. A: Anterior-posterior weight-bearing view of the
left knee shows no further Varus collapse of the medial tibia plateau. B: Long
leg film demonstrates alignment of the left lower limb.

applyingadownward pressure over the fracture site using the
examiner’s arm as a fulcrum) and therapeutic ultrasound tests
(eliciting pain while therapeutic ultrasound is applied over
the fracture site) have been described, they lack adequate
sensitivity or specificity to be relied upon for diagnosis.’ It
is generally recommended that clinicians have a high index
of suspicion for the condition through a thorough history
and examination, especially in patients that have persistent
pain despite initial conservative treatment.

Early diagnosis of stress fractures is important for
appropriate treatment and prevention of complications. Plain
radiographs are often negative at the onset of symptoms
and have a high rate of false-negatives. Compared to
radiographs, MRI is a more sensitive and specific mode of
evaluation of suspected stress fractures.!” Bone scans are
also highly sensitive for stress fractures. However, they are
non-specific and can be mimicked by other conditions such

as malignancy or infection.!" Some studies have proposed
guidelines to aid the clinician’s assessment of suspected
stress fractures.'*'? However, these guidelines are dependent
onthe clinician having a clinical suspicion of stress fracture
in the first place. This may not be helpful in the clinical
setting as proximal tibial stress fractures may present in a
similar manner as the more common conditions. Patients
with an atypical presentation and who lack conventional risk
factors for stress features can be potentially misdiagnosed.
In our patient, MRI was ordered in view of persistent
activity-related pain despite initial conservative treatment.
Persistence or progression of activity-related pain is well
documented in the literature as being suggestive of lower
limb stress fracture.'?

Classification systems for stress fractures such as
Kaeding-Miller—which has high inter- and intra-observer
reliability—can be used to guide treatment.'* Treatment
options for proximal tibia stress fractures can be surgical or
non-surgical. Non-surgical management includes a period
of offloading with gradual escalation to weight-bearing
status. This may include the use of a cast or brace for
immobilisation of the fracture site. Follow-up radiographs
are recommended to look for complications including
non-union, malunion or varus collapse of the tibial plateau
that may require surgical intervention. While rare, late
complications such as post-traumatic formation of osteoid
osteoma have also been described in the literature.'>'* Most
patients treated conservatively can return to full activities
at about 12 weeks."”

Conclusion

Proximal tibial stress fractures are relatively rare. Its
clinical presentation may mimic other conditions leading
to a delay in diagnosis. In the absence of obvious risk
factors in the clinical evaluation, a stress fracture should
be suspected in patients who have persistent or progressive
activity-related lower limb pain despite initial conservative
treatment. This can be used to guide decisions for further
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