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Sportorthopaedic knee surgeon

Sport clinicTrauma centre Children’s hospital
Patient care

Research
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History of stress fractures
1850 March fracture (Metatarsal 2)

1930 Stress fracture in athletes
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Pathophysiology of bone 
Repetitive loads cause an increase in bone remodeling activity
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Pathophysiology of bone 
Repetitive loads cause an increase in bone remodeling activity with a 
disproportionate increase in the rate of bone-resorbing osteoclastic activity 
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Incidence of stress fractures
1-5 % of all injuries in sport
12 % in military recruits during basic training

Women  1.9 % at higher risk than men 0.8 %

Location dependent of load….. =sport.
Throwers midshaft humerus
Rowers rib fractures
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Football UEFA (plus) study:
injury incidence of 0.04 injuries/1,000 hours.
A team of 25 players can expect one stress fracture every third season. 
All fractures affected the lower extremities and 78% the fifth metatarsal, 12 
% tibia, 6 % pelvic.
Stress fractures to the fifth metatarsal bone, tibia or pelvis caused absences 
of three to five months. 
Twenty-nine percent of the stress fractures were re-injuries
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Incidence/Location of stress fractures
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Incidence/Location of stress fractures
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15

Incidence/Location of stress fractures
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Symptoms

Pain

Pressure pain 66%

Localized swelling 25 %
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Diagnostics

Radiograph (2-4 weeks negative after onset symptoms (sensitivity 70%))

MRI

Tc scintigraphy (sensitivity 98%, specificity low)

CT

PET CT

Additional exam……: Dexa, osteoporosis work up?
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MRI classification (Fredericson)
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Classification

Low risk
Location: clavicle, scapula, humerus, olecranon, ulna, radius, scaphoid, metacarpals, ribs, 
pars interarticularis, sacrum, pubic rami, femoral shaft, tibial shaft, fibula, calcaneus, and 
metatarsal shaft. 

High risk
Location: femoral neck, anterior cortex tibia, medial malleolus, talus, tarsal navicular, 
patella, medial malleolus, fifth metatarsal, second metatarsal base, and hallux sesamoids 
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Incidence/Location of stress fractures
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Risk factors 

Intrinsic
Modifiable: 
RED-S (relative energy deficiency in sport) an insufficient caloric intake and/or excessive 
energy expenditure 
increase BMI, Dietary intake (calcium, Vit D).
Non modifiable:

Previous stress fracture, Younger age (23 versus 26 years), Gender female > men

Extrinsic
Modifiable: 
Load pre-season higher
Non-modifiable: ……
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Treatment 
§ Identify intrinsic and extrinsic risk factors
§ Modify risk factors
§ Titrate activity to a pain-free level for 4–8 weeks depending on the grade of injury 

Braces/crutches

§ Complete rest 
§ Immobilization 
§ Additional/experimental (Bisphosphonates, Pneumatic bracing, PEMF, ESWT)
§ Surgery
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§ Return to play is permitted:

§ - 1. The athlete is asymptomatic
§ - 2. No tenderness on examination
§ - 3. Able to perform all of the demands of his or her sport 
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Case 13-1--2023 
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Case 13-1--2023 
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Case 1 
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Case 26-01-2024 
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Case 12-02-2024 
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Case 1 
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Case 1 
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Case 1 to be continued 
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Take home message 

§ A stress fracture is a pathological fracture!

§ Be aware and conspicuous (repeat examination…)!

§ Every bone could have a stress fracture (Low versus high risk)!

§ Identify risk factors!

§ Treatment is specialised care!
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Thank you

Duncan Meuffels
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Erasmus MC, University Medical Centre Rotterdam
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