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INTRODUCTION
Stress fractures are a frequent injury in the running

population, commonly affecting the lower limb and foot.
The tibia is reported to be the most common site, rep-
resenting up to 64 percent of stress fractures, while the
metatarsals represent 21 percent.1 Femoral stress frac-
tures are less common and can be divided into those
involving the femoral neck, condyles or shaft. Those of
the femoral shaft are reported to comprise between 2.8
and 21 percent of femoral stress fractures in athletes.1,2,4,5

There is debate as to whether they are more prevalent
in the female population.2,6 Bilateral stress fractures have
been reported in the tibia and metarsals,1 but have only
been reported twice in the femur—one associated with
an endocrine disorder, and one associated with bilat-
eral tibia fractures.7,8

There are several factors that put athletes at risk for
stress fractures. These include inappropriate training
with overuse. Other suspected causes include
malalignment, nutritional deficiencies, and endocrine
disorders.1,3,5,6,9 Stress fractures in the female athlete also
are associated with the female athletic triad, involving
disordered eating patterns, amenorrhea, and low bone
mineral density.3,6

Here, we report a case of bilateral femoral shaft
stress fractures in a 15-year-old female long-distance
runner. To date, there has only been one other report
of bilateral femoral stress fractures in a medically
healthy runner, but that occurred following bilateral
tibial fractures.7

CASE REPORT
A 15-year-old female cross-country runner was seen

in the sports medicine clinic complaining of bilateral
thigh pain. The aching pain started following a training
increase from 32 to 72 kilometres per week over a six
week period. While at first the pain was only present
with continued running, it soon occurred with walking,
and was felt predominantly on impact. She continued
running with two weeks of worsening pain and ulti-
mately stopped running due to the pain.

Menstrual status was found to be normal and a
healthy diet supplemented with additional calcium was
being followed. There was no history of weight loss in
the previous six months and anthropometric measure-
ments established a BMI of 17.64. Physical exam of the
lower extremities revealed no significant swelling or
deformity. Thomas test and Ober’s test were negative
bilaterally. Bilateral lower limb motion, strength, sensa-
tion, flexibility, and tone were normal. Of significance,
a unilateral leg hop reproduced the pain on each side
with impact. A more directed physical exam of the proxi-
mal third of the left femur found it to be tender to pal-
pation.

Bilateral long-leg lateral radiographs were normal
with normal alignment. A technetium-99m bone scan
of the both lower limbs revealed bilateral mid-femoral
stress fractures localized to the posteromedial aspect
on both sides, left worse than right (Figure 1).

Treatment initially involved low-impact conditioning
using twice-daily pool workouts to maintain cardiovas-
cular fitness. With a decrease in symptoms over one
month, the intensity of her physiotherapy was increased
to include cross-training with Nordic track, stationary
bicycle, and aqua jogging, along with strengthening of
both lower extremities using closed-chain activities.
When she was free from pain, weight training with
lunges was added. Following this, a 10-week gradual
return to running program was instituted. This began
with one minute of jogging followed by one minute of
walking for a total of five minutes every other day over
two weeks. Swimming therapy was continued on the
other days for a total of five training days per week.
This progressed to 10- and then 15-minute periods over
the next four weeks. Finally the 15-minute regimen was
performed for five days a week for two weeks, and in-
creased to 20 minutes for the last two weeks of the pro-
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gram. After completing the 10-week return to activity
program, she remained pain-free and returned to a nor-
mal running program.

DISCUSSION
This case illustrates some aspects of the clinical pre-

sentation of femoral stress fractures and the difficulties
that may arise in their diagnosis and management. In
addition, a practical rehabilitation regimen is outlined
for the treatment of stable stress fractures.

A bone scan made the diagnosis that stress fractures
occurred in both femurs, localized to both posterome-
dial shafts. This area of the femur has been shown to
have the greatest strain in the sagittal plane, but is also
susceptible to stress fracture due to the origin of the
vastus medialis and the insertion of the adductor
brevis.2,9,10 The mechanism and etiology of stress frac-
tures in general is debatable.4,9 In cases of overuse and
elevated bone stress, it is suspected that either muscle
fatigue leads to a decrease in the ability to absorb shock,
and/or highly concentrated forces act through small
areas of tendinous insertion to overload bone. In the
case of female athletes, there is controversy in the lit-
erature as to the role of the female athletic triad in in-
creasing the risk of stress fractures due to decreased
bone density and strength.3,11 In our case, we describe
an athlete who clinically does not fit the female athlete
triad and who gives a history of bilateral thigh pain fol-
lowing a considerable increase in training intensity over
a short period of time.

Successful rehabilitation protocols have been dis-
cussed in the literature.4,9,12 In low-risk stable stress frac-
tures,13 a progressive loading regimen can usually be
followed as directed by symptoms. A similar philoso-
phy of low impact strength training and rest from run-

ning with a gradual return to activities was employed
in our case. Reduced pain was used as a marker for
improvement and progression of activity level. She did
not at any time rest completely from all activities. We
did not repeat a bone scan and would only have pur-
sued further imaging if symptoms did not resolve or
increased in intensity.

In conclusion, hip and thigh pain is a common com-
plaint in runners. Femoral stress fracture should always
be in the differential diagnosis. Bilateral femoral stress
fractures are extremely uncommon, and in this case the
etiology seemed to be overload of normal bone from
significantly increased running mileage over a short
interval. Femoral shaft stress fractures are stable stress
fractures that can be treated with a progressive reha-
bilitation program as discussed here.
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