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Young man with sudden severe hip pain secondary
to femoral neck stress fracture
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SUMMARY
Femoral neck stress fractures have been described in
military recruits and athletes. Early recognition and
aggressive treatment are important, as femoral neck
stress fractures have a high potential for complications
and even uncomplicated fractures require an extensive
course of rehabilitation. Tension-side (superolateral)
stress fractures of the femoral neck are at high risk for
complications such as displacement, non-union and
avascular necrosis, and need to be treated surgically,
while compression-side (inferomedial) fractures can be
treated conservatively. We describe a case illustrating a
typical presentation of insidious hip pain culminating in
sudden onset of severe hip pain in a healthy young man.
We perform a literature review of studies showing
epidemiology, treatment algorithms and rehabilitation.

BACKGROUND
Stress fractures resulting from prolonged training
among military recruits were first described in the
1800s as ‘march fractures’.1 2 With the advent of
running as a leisure-time activity, these fractures were
increasingly recognised in the running athlete as well.
Prevention, early recognition and expedited treat-
ment are important in preventing the high risk of
complications and financial burden of rehabilitation.

CASE PRESENTATION
The patient is a man aged 27 years who presented
with sudden-onset left hip pain that began during a
physical training session. The pain was severe,
forcing him to be carried out of the session.
Approximately 1 month prior to presentation, he
had noticed some non-specific pain in the left hip
area, which began after a hiatus from physical activ-
ity following elective arthroscopic knee surgery.
After rehabilitation following the surgery, he had
resumed an aggressive running and conditioning
programme. The initial low-intensity non-specific
hip pain had resolved completely after decreasing
his running volume. He denied any associated
numbness, tingling, swelling or weakness. He had
no prior history of stress fracture. There was no
pertinent family or medical history.

INVESTIGATIONS
On physical examination, he was 172 cm and 78 kg
with a BMI of 26 and normal vital signs. He was
able to weight-bear on his left leg with pain repro-
duced on walking. Lower extremity strength,
sensory and reflex exams were intact and unre-
markable. Range of motion of the hip and knee
was intact. There was pain with resisted hip flexion,

minimal pain with the FADIR (Flexion Adduction
Internal Rotation) test and no pain with the FABER
(Flexion Abduction External Rotation) test. There
was no pain with the log-roll manoeuvre.

DIFFERENTIAL DIAGNOSIS
Given the sudden onset of severe pain with activity,
stress fracture of the hip was the presumed diagno-
sis. Differential diagnoses included hip labral tear,
hip avascular osteonecrosis and less likely hip flexor
tendinitis, hip bursitis and lumbar radiculopathy.
X-ray of the left hip in the anterior–posterior

and lateral views showed no fractures or disloca-
tions, with slight overhang of the femoral head–
neck junction laterally consistent with CAM-type
deformity. An acute labral tear was thought unlikely
to be the cause of the patient’s symptoms, given
that pain was reproducible with weight-bearing,
there was normal hip range of motion and minimal
pain reproduction with FADIR and FABER.
An MRI of the pelvis demonstrated moderate

marrow oedema surrounding a linear hypointense
area of T1 and T2 signal abnormality on the left,
consistent with a non-displaced compression-type
posterior femoral neck stress fracture (figure 1).

TREATMENT
The patient was treated with strict non-weight-
bearing status, ambulating with bilateral crutches
for 1 month, followed by graduated return to activ-
ity. Since his fracture was non-displaced and located
in the inferior–posterior region of the femoral neck
(compression-type), surgical fixation was not
indicated.

OUTCOME AND FOLLOW-UP
The patient had good compliance with the non-
weight-bearing treatment and no complications
during his convalescence. Hip pain had resolved
completely in follow-up ∼4 months later. He
returned to running up to 10 miles/day, four times
per week as well as fully participating in the phys-
ical training required by his occupation.

DISCUSSION
Stress fractures of the femoral neck have been
described extensively in the runner as well as mili-
tary recruit population. They occur in ∼10% of all
stress fractures.3–6 The pain has been described as
presenting typically in the anterior thigh or hip
with weight-bearing;2 4 7 however, cases of primar-
ily buttock pain8 as well as asymptomatic cases
have also been noted.9 On physical examination,
the pain is most often reproduced with internal
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rotation and passive range of motion at the hip. As with many
stress fractures, a positive hop test3 warrants more aggressive
workup and treatment, and is positive in at least 70% of radio-
logically confirmed stress fractures.4

A high degree of suspicion for stress fracture should be main-
tained after sudden increases or changes in training volume. The
onset of fractures after increases in training (such as occurring
with military recruit training) has been variably described at
4–5,10 4–711 up to 13–16 weeks,6 and also with even distribu-
tion throughout training.1 3 5 11 12 The sudden return to
normal training load after hiatus for elective surgery is the
presumed aetiological factor in the case of our patient.

At-risk populations include the amenorrhoeic female, patients
with prior stress fractures and patients with medical history pre-
disposing to fracture (such as osteopenia, malabsorption, steroid
use).13 Risk for development of additional stress fractures is
high (10% within 1 year) likely secondary to the underlying risk
factors that contributed to initial injury.14

Imaging evaluation of the patient presenting with clinical sus-
picion of stress fracture should begin with plain radiography of
the hip to rule out other underlying bony pathology. X-rays by
themselves are insufficient to assess for acute fractures as they
are sensitive in only ∼7% of lesions on initial presentation.3 10

Technetium-99m bone scans are sensitive and able to show
increased bone turn-over within days of onset. However, the
site of increased radionucleotide uptake is non-specific, and
cannot differentiate stress reaction or fracture from infection or
tumour. Bone scans also pose a radiation dose risk and should
be used judiciously, especially in women of childbearing age.
Thus, MRI of the hip is the imaging test of choice in a patient
with clinical suspicion of stress fracture. MRI imaging
approaches 100% sensitivity, and can rule out other differential
pathology of the bone, joint and soft tissues, and labrum. On
MRI, a stress response or stress reaction is represented by intra-
medullary low T1 signal and increased T2 signal with marrow
enhancement representing marrow oedema; whereas, a stress
fracture shows linear low T1 and low T2 signal intensity
through the cortex representing a fracture line.10

Early suspicion and treatment with non-weight-bearing status
is important in reducing complications and delayed rehabilita-
tion. Our patient exemplifies a typical presentation of delayed
diagnosis in which a persistent low-grade pain suddenly
becomes severe with findings of a fracture line.

Tension-type fractures (superior–lateral femoral neck) carry a
high risk of displacement and non-union; therefore, surgical fix-
ation with percutaneous nail fixation is the treatment of choice.1

Despite surgical intervention, there is still a high risk of non-union
and avascular necrosis of the femoral head.11 Compression-type
fractures (inferior femoral neck) can be treated conservatively with
non-weight-bearing and graduated return to activity.

Femoral neck stress fractures overall are associated with a pro-
longed rehabilitation course and extended absence from sports
and active military duty. An average convalescence has been
described as 116 days12 or three times longer than that for
other lower extremity stress fractures.15 In a study of 220 stress
fractures in military recruits, femoral stress fractures healed the
slowest, needing a mean time of 21.1 weeks for rehabilitation.1

Femoral neck stress fractures have been shown to result in
medical military discharge in 40% of cases.6 These fractures are
also associated with significantly increased medical costs. The
US military estimates a cost of $100 000 per case.15

Our case shows that close vigilance and a high degree of sus-
picion should be maintained in all cases of hip pain, including
healthy young men involved in intense physical activity.

Learning points

▸ Femoral neck stress fractures are fairly common and often
occur in athletes without typical risk factors for stress
fractures such as the female athlete triad or other known
disorders of bone metabolism.

▸ Early diagnosis is key to preventing prolonged rehabilitation.
▸ Plain film X-rays are insufficient for early diagnosis and MRI

imaging may be required.
▸ Tension-type fractures carry a high risk of displacement and

non-union and surgical fixation is treatment of choice.
▸ Compression-type fractures require aggressive

non-weight-bearing treatment to prevent poor outcomes.
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