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Exercise-related lower leg pain (ERLLP) is an extremely common complaint amongathletes. Patients may
present with shin, calf, ankle, or foot pain, but the main feature is that pain is brought on or aggravated by
exercise and diminishes or ceases altogether when exercise ceases.

The most common presentation is shin pain. The term “shin splints” has been used in the past to describe
the pain along the medial border of the shin commonly experienced by runners. It is, however, necessary to
make a more precise pathological diagnosis, and therefore the term “shin splints” should be avoided.

Shin pain generally occurs in one or more of three anatomical structures.

1. Bone. A continuum of increased bone damage exists from bone strain to stress reaction and stress
fracture.
2. Periosteum. Inflammation develops at the insertion of muscles, particularly tibialis posterior and soleus,
and fascia to the medial border of the tibia.
3. Muscle compartment. The lower leg has a number of muscle compartments each enveloped by a thick
inelastic fascia.
The muscle compartments of the lower leg are shown in Figure 1. As a result of overuse, these muscle
compartments may become swollen and painful, particularly if there is excessive scarring of the fascia.
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Figure 1 Cross-section of the lower leg.

There are two common compartment syndromes seen in runners. The deep posterior compartment
containing the flexor hallucis longus, flexor digitorum longus, and tibialis posterior is usually associated with
posteromedial tibial pain. Occasionally, a separate fascial sheath surrounds the tibialis posterior muscle
forming an extra compartment that is particularly liable to provoke symptoms. The other compartment
syndrome commonly seen in runners is the anterior compartment syndrome.

These three abnormalities can usually be distinguished on the basis of history, examination, and
investigations. It is important to remember that two or all three of these conditions may coexist. For
instance, it is not uncommon to have a stress fracture develop in a patient with chronic traction periostitis.
Traction periostitis and muscle compartment syndrome often occur together. This interrelationship is
demonstrated in Figure 2. The characteristic features of each condition are summarized in Table 1.
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Figure 2 Possible interrelationship between the three different sites of shin pain.

 

Table 1. Guidelines for differentiating between the common causes of exercise-related shin pain.

One of the major causes of all three injuries is abnormal biomechanics. Shin pain occurs in athletes with
both extremes of foot type. A rigid, cavus foot has limited shock attenuation, thus increasing the impact
pressure on the bone. In athletes with excessively pronated feet, the muscles of the superficial and deep
compartments are required to contract harder and longer eccentrically to resist pronation after heel strike.
On toe-off, they then work hard concentrically to accelerate supination. With fatigue, these muscles fail to
provide the normal degree of shock absorption. This mechanism may lead to the development of a stress
fracture or tenoperiostitis and will exacerbate a tendency to develop compartment syndromes.
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The athlete with excessive pronation has a tendency to develop lateral shin pain, especially when pronation
occurs during toe-off. During this phase, the peroneal muscles contract strongly to stabilize the foot for
propulsion. The repetitive force of contraction on the fibula may lead to stress fracture. Tight calf muscles,
which commonly occur as a result of hard training, will restrict ankle dorsiflexion and increase the tendency
for excessive pronation, leading to increased internal rotation of the tibia.

As well as these common causes, there are a number of other causes of ERLLP, particularly neural and
vascular causes, which are probably more common than previously recognized and are often initially
misdiagnosed. In an attempt to put these causes into some clinical perspective, Table 2 categorizes the
causes of ERLLP into common, less common, and not to be missed categories.

 

Table 2. Causes of shin pain.

Like any clinical condition the key to making the correct diagnosis is a thorough history, carefully performed
physical examination, and the judicious use of appropriate investigations.

HISTORY
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Taking a good history is essential for correct diagnosis of athletes with shin pain. The most important
aspect of the history is the relationship of pain to exercise. If pain improves after warming up and with
continued exercise, then tenoperiosteal problems are most likely. If the pain worsens with exercise and is
accompanied by a feeling of tightness, then compartment syndrome may be present. If the pain is
increased with continued activity or if there is pain at rest or a night ache, a stress fracture must be
considered. A pain that disappears relatively quickly with rest is indicative of compartment syndrome. The
presence of associated features, such as numbness, a “dead” feeling in the leg or the feeling of pins and
needles in the foot, is suggestive of compartment syndrome.

EXAMINATION
In the examination of the patient with exercise-related lower leg pain, it is important to palpate the site of
maximal tenderness and assess the consistency of soft tissue. The clinician should commence by
observing the patient standing, walking, and lying and by noting any obvious structural or biomechanical
abnormality. Passive, active, and resistive plantar and dorsiflexion should then be assessed. It is important
to reproduce the patient’s pain, and this may require additional functional tests such as running, hopping,
or jumping.

Careful palpation is the key to examination of the lower leg. It is important to determine the areas of
tenderness and the site of maximal tenderness. The bones and soft tissue all should be carefully palpated.

A full lower limb biomechanical examination should be performed.

INVESTIGATIONS
Appropriate investigations for the various possible causes of ERLLP are described in the following papers
in this volume. Imaging techniques that may be of use include plain radiography, isotope bone scan, CT
scan, and MRI. Compartment pressure studies, nerve conduction tests, doppler ultrasound, and
ankle/brachial pressure tests may all help confirm clinical suspicions.

DIFFERENTIAL DIAGNOSIS
The differential diagnosis of stress fracture can be divided into nonbony causes or bony causes. Nonbony
causes in particular relate to muscle or tendon injury, either muscle strain, hematoma, or delayed onset
muscle soreness or tendon inflammation or degenerative change. Compartment syndrome, especially the
anterior and deep posteriorcompartments of the lower leg, may mimic a stress fracture since they also
present with exercise-related pain. Traction periostitis such as that previously termed “shin splints” or
“medial tibial stress syndrome” may also mimic stress fractures, although the relationship of pain to
exercise is different. Bone scan appearances of both compartment syndrome and periostitis differ from that
of stress fracture. Referred pain from the lumbar spine and vascular pathology such as popliteal artery
entrapment should always be considered in the differential diagnosis of exercise-related lower leg pain.

Bony pathologies that can mimic stress fracture include tumour and infection. Osteoid osteoma is
commonly mistaken for a stress fracture since it presents with pain and a discrete focal area of increased
uptake on isotope bone scan. Two distinguishing features of osteoid osteoma are the presence of night
pain and the relief of pain with the use of aspirin.
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