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Abstract

Shin splints, or more precisely, medial tibial stress syndrome (MTSS), are painful and troublesome.  Despite treatment or activity modification, they often recur. Distinguishing MTSS, the most common running overuse injury, from other overuse injuries, can help focus treatment, which starts conservatively. Recommending activity modification, ice massage, NSAIDs, and stretching are a good first step. Patients who do not respond to treatment may need additional diagnostic workup and more restrictive activity guidelines.

Note: This article was published in the Fall 2001, Journal of Special Operations Medicine.  1 CME hour is awarded for completion of article and test.

The running boom of the 1970s and early 1980s may have leveled off, but millions of runners still hit the pavement everyday. Overuse injuries, especially medial tibial stress syndrome (MTSS), are common among runners and are seemingly an inevitable part of the sport. 2,3   Participants in any sport that involves running and jumping can develop MTSS, but this injury is most common among runners. For example, 35% of the runners in a one-year study by Koplan et al, incurred a musculo- skeletal injury that was severe enough to require a mileage decrease.  

Most overuse injuries in runners are sustained to the lower extremity.5  Injuries include various types of tendinitis, stress fractures, chronic exertional compartment syndromes, plantar fasciitis, patellofemoral syndrome, and iliotibial band syndrome. However, shin splints are the most common running injury, with incidences ranging from 13% to 19.5% of injured runners.6-8   

Running injuries are understandable, considering that with each stride, the runner’s leg absorbs two to three times his or her weight, and it takes more than 1500 strides just to cover a mile. 9   The accumulated impact of repetitive microtrauma, rather than a single traumatic event, generally causes MTSS and other overuse injuries.
Defining Shin Splints

The public uses the term shin splints to describe any type of anterior or medial pain in the lower leg.  In early medical literature, shin splints was similarly used to mean pain and discomfort in the anterior part of the patients lower leg from repetitive overuse conditions.10   

This definition, however, is too broad.  To clarify and standardized the definition, the American Medical Association subcommittee report on the classifications of sports injuries described shin splints as pain and discomfort in the lower leg from repetitive running on hard surfaces or forcible, excessive use of the foot dorsiflexors. The group states that clinician should limit the term “shin splints” to musculotendinous inflammations and exclude fractures and ischemic disorders.  The term that better defines the injury is medial tibial stress syndrome, which encompasses pain not associative with a stress fracture or compartment syndrome.

  Most authors agree that a stress reaction of the fascia, periosteum, bone or a combination of these along the posterior medial aspect of the tibia causes the syndrome.  Periostitis of the posterior tibial muscle can develop along its attachment on the posterior tibia and periostitis of the soleus muscle and its investing fascia can develop along the posterior medial tibia.  Pain results from soft-tissue damage with the resulting inflammation from continued activity.

Diagnosis by Degree

The presenting symptom of a patient with MTSS is pain along the medial aspect of the distal third of the tibia, as opposed to anterior tibialis muscle pain from stress fracture, which is more proximal and lateral to the tibia. Patients usually describe MTSS pain as a dull ache with varying intensity. Often, they first notice a discomfort when beginning their workout. As with many overuse injuries, the pain may disappear during activity and return after the workout.  As a patient’s injury becomes more severe, the discomfort lasts longer into the run; it eventually persists through the cool down and into daily activities and can localize to become point tenderness.  

Obtaining a thorough history from the runner can help determine the factors that contributed to the injury. Areas to assess on a workup of an athlete with suspected MTSS are:

1. Physical characteristics, such as the athlete’s age, gender, and body build, and foot alignment; for example, excessive pronation of the subtalar joint at heel strike;

2. Training habits, including distance, speed, form, and stretching; and

3. Running environments, including terrain, weather, time of day, and the type of shoes worn.15
Physical examination. On exam, there is an area of tenderness several centimeters square over the posterior medial edge of the patient’s distal tibia.  Palpation may indicate mild induration and/or swelling; however, the exam usually reveals only tenderness and no other physical findings. It is important to distinguish pain on the tibia itself from pain of the surrounding soft tissue. Pain localized to the tibia suggests a stress fracture, whereas pain in the surrounding soft tissues suggests MTSS.

Differential diagnosis. The differential diagnosis of MTSS includes stress fractures and chronic exertional compartment syndrome. Stress fractures arise when repetitive muscle action or mechanical impact loading causes repeated subthreshold injury, overwhelming the bone’s ability to repair itself.  A stress fracture of the tibia often presents with greater induration and MTSS along with erythema, warmth, and point tenderness. Percussing the proximal tibia away from the painful area evokes pain when a stress fracture is present, but pain from percussion is not as common when the patient presents with MTSS. The relationship between stress fracture and MTSS is not clear, and radiographic differences can be hard to distinguish (see Case History).

Chronic compartment syndrome has symptoms that are similar to claudication. Exercise raises the pressure in the close compartment enough to decrease perfusion, which produces leg pain, paresthesia, and muscle weakness.13,17   Tissue perfusion in a normal patient is 8 to 10 mm Hg. Exercise may acutely raise the pressure to 50 mm Hg, which returns to normal within five minutes after exercise.  Patients who had exertional compartment syndromes show elevated pressures that can sometimes exceed 75 to 100 mm Hg. Pressures may remain elevated above 30 mm Hg after exercise; persistent pressures above 40 mm Hg may require surgical decompression. Most instances of chronic exertional compartment syndrome of the lower extremity involve the anterior tibial compartment. Neurologic or vascular abnormalities that occur with a chronic compartment syndrome will essentially rule out MTSS as a primary concern.

Diagnostic workup. As a general rule, diagnostic evaluation is warranted if symptoms persist despite conservative treatment. Initially, x-rays may reveal some stress fractures. An x-ray can show a fracture line or a callus from a stress fracture within two weeks of injury. However, even when stress fractures are present, x-rays are often normal. Noting increased uptake on a bone scan best makes the radiologic diagnosis of stress fractures. According to McKeag and Dolan, by the time a patient experiences pain, the bone scan is positive 75% to 95% of the time. However, uptake will also be increased

with a major musculotendinous inflammation and periostitis, in addition to bone microtrauma.  When a patient has MTSS, the bone scan reveals a fusiform, longitudinal area of variably increased tracer uptake at the posterior tibial cortex that involves one-third or more of the bone length.  Tracer uptake varies in intensity along the length of the lesion. Shorter areas of more intense radiotracer uptake typify the appearance of stress fractures.

Pain Relieving Strategies

The goal of treatment for patients who have MTSS is to functionally rehabilitate the lower leg while avoiding the repetitive stresses that caused the injury.  Classifying overuse injuries like MTSS helps organize diagnosis and treatment.9,20   Puffer and Zachazewski20 group the injuries into functional pain categories according to when the pain occurs and how it restricts activity. Each group has a specific treatment plan that includes rest, therapeutic modalities, medications, and rehabilitation.

Initially, treatment is conservative. Patients who don’t experience pain while running may continue to run. Advise these patients not to overlook warm-up and cool-down activities if their condition allows them to continue running. These measures may help prevent muscle strains. Ten to 15 minutes of easy running before a workout or at the start of a long run is one good warm-up strategy. The same activity is also a good cool-down exercise. However, any running is painful for many patients who have MTSS.

Switching activities until the athlete can resume running without pain allows time for the injury to heal. Non-impact, symptom-free exercises such as exercise cycling, using a stair climber, or swimming are good options. As symptoms decrease, alternate activities can include treadmill running or running on flat, even surfaces. If running elicits pain, advise switching to another activity until the patient is pain free.

Symptom-free stretching of both the anterior and posterior musculature is very important for recovery. Stretching not only maintains or improves joint mobility, but also can increase muscle and tendon strength, enhance coordination, and adapt the musculo-skeletal system to the demands of a specific sport.  Stretching exercises for a patient who has MTSS should target the gastrocnemius, soleus, anterior and posterior tibial muscles, and the peroneus brevis and longus. Instruct the patient to slowly move the ankle to the end of its range of motion, but within the area of pain tolerance, then hold the position for 5 to 60 seconds. The patient should do 10 repetitions of each exercise several times a day. Strengthening can be accomplished by adding resistance to the range of motion exercises with surgical tubing, elastic bands, or with a partner’s help.

Icing and anti-inflammatory medications can reduce inflammation and relieve pain. We asked patients to massage the painful and tender area with ice for 8 to 10 minutes, two to three times per day, particularly after a work out. Because of the inflammatory nature of muscular strain syndromes, we usually prescribe nonsteroidal anti-inflammatory medications (NSAIDs) for our patients who present with pain from MTSS. The NSAID regimen typically lasts two weeks to one month.

More aggressive measures are needed to relieve muscle stress if a runner has not responded to the initial conservative treatment after one month or if symptoms are present during the patient’s daily activities. No running is allowed, and the patient should

only perform activities that don’t cause pain or discomfort; for example, cycling or swimming. If the patient develops point tenderness, further diagnostic evaluation, such as a bone scan, is warranted.  Immobilization may be needed to prevent injury recurrence and to prevent the patient from performing weight-bearing activities too soon or too rapidly after injury. The simplest way to avoid these problems is to ask the patient to wear a walking boot on the affected leg, which allows him or her to walk without crutches while eliminating stress on the lower leg. Specify that the patient refrain from any weight-

bearing exercise and that he or she must be free of symptoms before resuming exercise.

Starting Running Again

If the athlete tolerates alternate activities and rehabilitation within four to eight weeks, he or she can ease back into a running routine, perhaps every other day, alternating with non weight-bearing exercise for two to three weeks. During rehabilitation, runners may become frustrated about the impact of MTSS on their training schedules. Physicians and trainers can help athletes fill the void by giving them a written treatment and rehabilitation prescription and asking them to keep a detailed logbook of their activities and progress.

Tell patients that their goal should be to remain pain free while starting slowly and gradually increasing their mileage and intensity.  Speed and mileage increases are variable and depend on how much an athlete was running before the injury. Asking a runner to run for a set time will prevent him or her from thinking about specific speed and distances.

Runners should know that injury recurrence is common, so explain the factors that caused the injuries and let them know how they can modify their training habits. When talking to athletes about their training habits, it may be useful to remind them about “the rule of too’s”: don’t run too much, too soon, or too fast, and make sure your shoes are not too old.  Instruct them to examine their shoes for breakdown on the medial side and for abnormal wear patterns.  Often, runners continue training in worn-out shoes.  How long a shoe retains its shock absorbing abilities is not known, perhaps as little as 300 miles. Shoes with holes in the uppers or worn soles have clearly outlived their use.

Alternating two pairs of shoes, perhaps two different brands, will help shoes last longer and prevent the feet from taking the same stresses on every run. Runners who severely pronate may need orthoses; however, newer shoes have good motion-control features. Simply changing shoes may be sufficient.  Many runners with MTSS have pes planus, which puts extra stress on the posterior tibial muscles and the flexor digitorum longus tendons.

Keep a Simple Approach

It is not always necessary to do an exhaustive diagnostic workup when the patient presents with the first signs of MTSS. A simple protocol involves treating MTSS like other overuse injuries with rest, NSAIDs, ice massage, non-impact exercises, and a controlled return to pre-injury activity. Most of these injuries will resolve with initial conservative treatment, which saves the patient effort, time away from running, and money. But some patients will have more severe forms of the syndrome and will benefit from extra interventions.

Case History

A 20-year-old male collegiate runner presented with bilateral medial shin pain. The pain had been present for about one week and began when he started training on the indoor track. Before the onset of pain, he ran about 60 miles per week on grass and roads.

The pain occurred early in his run and prevented him from completing his workouts. The athlete told us he had had a similar episode two years prior to this one.

The physical exam initially revealed diffuse tenderness on the distal medial aspect of both tibias that was not localized to bone or soft tissue. No erythema or swelling was present, and he had normal alignment, full range of motion, and normal foot strength.

X-rays of the patient’s lower legs were normal. His bone scans from two years earlier were positive. We ordered a bone scan again because his condition progressed to point tenderness and activity restriction. The bone scan was positive, and radiologists identify bilateral increased uptake that suggested periosteal involvement, but the uptake amount wasn’t as great as usually found in stress fractures.

It was unclear if he had MTSS, stress fracture, or combination of both, so he was treated as if he had soft tissue and bone involvement. Treatment and rehabilitation followed a conservative course (see pain relieving strategies in article) of relative rest with alternate activities, ice, stretching and strengthening, and medication. We advised the patient not to run for three weeks. During that time, we suggested he ride his mountain bike, run in the pool, and use a stair climber.  On our recommendation, he iced his leg after workouts, took a non-steroidal anti-inflammatory medication, and stretched and strengthened his lower leg muscles with resistive range of motion exercises.

The first week the patient resumed running, he ran one to two miles per day on grass. The second week he ran on five days for a total of 20 miles and continued stretching, strengthening, and icing his leg.  Over the next two weeks he maintained pain free running by slowly increasing his mileage to about 40 miles per week.  He was back to his regular mileage and intensity in about 10 weeks.

During the final phase of treatment, we reviewed his training log and helped him develop a strategy to prevent injury recurrence at the start of the next years indoor track season. Switching too quickly from a soft grass surface to a harder, synthetic indoor track that has sharper turns probably caused his injuries. The athlete plans to slowly incorporate indoor running as the outdoor cross-country season winds down. He will keep his distance to a minimum when he begins training on the indoor track.
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CONTINUING MEDICAL EDUCATION TEST

Relieving Painful Shin Splints

1. Medial Tibial Stress Syndrome (MTSS) refers to a stress reaction of the fascia, periosteum, bone or combination of these along the posterior medial aspect of the tibia. 

T or F

2. Stress fractures or compartment syndrome of the anterior tibia is another name for MTSS. T or F

3. Pain from MTSS results from:

a. Microscopic fissures in the anterior tibia

b. Tibia cortical wall thinning

c. Soft tissue damage with resulting inflammation

4. During the patient interview (history), inquiries into running surface/terrain, shoes worn and training habits give important insight as to the cause of the injury. T or F

5. Upon physical examination, typically pain associated with MTSS lies along the:

a. Entire anterior tibial border

b. Medial tibia, typically distal 1/3

c. Proximal anterior/lateral tibia

6. Differential diagnosis includes:

a. Stress fractures

b. Chronic exertional compartment syndrome

c. Shin splints

d. a & b only

e. All of the above

7. Neurologic or vascular abnormalities that occur with chronic compartment syndrome will essentially rule out MTSS as a primary concern. T or F

8. Radiologic diagnosis of MTSS is best made by noting increased uptake on a bone scan. T or F

9. Initial treatment is conservative, these include:

a. Doubling your running mileage

b. Alternate activities (i.e. swimming, cycling)

c. Stretching

d. Icing and NSAIDS

e. b, c & d only

f. All the above

10. Replacing worn shoes at regular intervals and/or mileage can prevent MTSS. T or F
