
17-Year-Old Runner with Shin Pain

Lesley Flynt and Helena R. Balon

Department of Radiology and Molecular Imaging, Oakland University William Beaumont School of Medicine and Beaumont
Health System, Royal Oak, Michigan

Stress injury is a common cause of exercise-induced anterior
shin pain. It is important to distinguish between the various
causes of stress injury in a timely manner in order to optimize
favorable treatment outcomes. Here, we will discuss a case of
medial tibial stress syndrome, or shin splints, as one of the
causes of shin pain, as well as how to approach shin pain for
a successful diagnosis.
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This case study demonstrates the ability of bone scintig-
raphy to diagnose stress injury when radiography findings
are negative and to differentiate between medial tibial stress
syndrome and stress fracture. The typical scintigraphic pat-
terns of both entities are discussed.

CASE REPORT

A17-y-old female runner presentedwith shin pain, greater
in the right shin than in the left. No radiographic images were
available for review at the time of patient presentation.
Immediately after the intravenous administration of 851

MBq (23 mCi) of 99mTc-methylene diphosphonate, flow and
blood pool images of the lower legs were obtained. Delayed
static anterior, posterior, and lateral views of the tibiae and
fibulae and of the feet were also obtained.
Flow and blood pool images of the lower extremities (Figs.

1A and 1B) revealed no abnormalities. Delayed imaging
(Figs. 1C and 1D) demonstrated mild segmental linearly in-
creased uptake along the posterior medial cortex of the distal
third of the right tibia as well as minimal scattered multifocal
increased uptake along the medial cortex of the left tibia in
several segments. These findings were consistent with medial
tibial stress syndrome (also known as shin splints), better de-
fined in the right leg and probably very early in the left leg.

DISCUSSION

In conjunction with the patient history, the bone findings
were typical of shin splints. Shin splints appear as an
interrupted linear, longitudinal pattern of mild increased
uptake along the posterior medial cortex of the long bone,
best seen on medial or lateral views.

The pattern of uptake in shin splints reflects the actual
underlying physiology. During the phase of running at which
the foot extends before pushing off the ground, the
gastrocnemius and soleus muscles contract. These calf
muscles provide additional power for running when they
extend the foot for longer times, as can be seen in running
techniques such as sprinting. The extra power involved
places greater stress on the soleus, which attaches directly to

FIGURE 1. (A and B) Anterior blood flow (A) and blood pool (B)
images demonstrate symmetric distribution of radiotracer. (C and
D) Anterior (left) and posterior (right) views (C) and right medial
and left lateral (left) and left medial and right lateral (right) views
(D) of lower extremities demonstrate linear multifocal increased
uptake along posteromedial cortex of distal right tibia (solid
arrow) and minimal scattered foci along medial cortex of left
tibia (dotted arrow).
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the posteromedial tibial cortex. This increased stress leads to
increased tension and pulling of the muscle on the perios-
teum of the tibia, resulting in stress along the diaphysis (1,2).
The linear pattern (on the delayed phase of the bone scan
only) thus represents periostitis along the insertion of these
muscles (3).
In contrast, a stress fracture has increased perfusion and

blood pool activity on 3-phase bone scanning.On the delayed
phase, it appears as a fusiform focus of intense increased
radiotracer uptake of varying thickness, depending on the
grade (3). The tibia is the most common site of stress fracture
in athletes.
Plain radiographs are often the first line of investigation;

however, fractures will not begin to appear on radiographs
until 7–10 d after the initial insult. Radiography has low
sensitivity for stress fractures, and the findings are always
negative for patients with shin splints (4).
Medial tibial stress syndrome is often diagnosed by

clinical presentation alone. Depending on the severity and
location, stress fractures may be treated with rest; ice;
elevation; slow, non–weight-bearing, rehabilitative exer-
cises; immobilization with a cast or splint; or, in more severe
cases, surgery. Patients with shin splints often resume phys-
ical activity gradually, as tolerated, usually within 1 wk but
sometimes in as long as 3 mo. The time until patients with

stress fractures resume physical activity is relative but is
usually approximately 3 mo for low-intensity activity and
up to 6 mo for full intensity (4).

CONCLUSION

While standard radiographs are generally the first tool
used in the path to diagnosis of anterior shin pain, bone
scintigraphy may prove more useful when differentiating
between shin splints and stress fracture, or if the patient
presents for imaging less than 10 days after the initial
injury, which is usually the case.
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