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CAM-VORM VAN DE HEUP:
REDEN TOT ZORG OF NORMAAL?
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NO DISCLOSURES
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Who am I?
• Pim van Klij

• Sports Medicine Physician Resident, Isala Zwolle

• Medical doctor at Feyenoord U21 and Landstede Hammers

• Erasmus MC Orthopaedic Surgery & Sports Medicine
• PhD defense 10th March 2021 

@pimvklij

5

Doha Agreement

• Groin entities
• Adductor related
• Iliopsoas related
• Inguinal related
• Pubic related

• Hip related

@pimvklij

1. Weir et al. BJSM 2015
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The hip joint

• Bony hip joint
• Socket
• Ball

• Several other structures

@pimvklij

7

The hip joint

• Bony hip joint
• Socket
• Ball

• Shape of the hip
• Acetabular ‘roof’
• Head-neck junction
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FAI syndrome @pimvklij
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FAI syndrome1

1. Griffin et al. BJSM 2016
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FAI syndrome1

1. Griffin et al. BJSM 2016
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FAI syndrome1
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FAI syndrome and hip OA1,2

2 to 9 times increased risk of developing OA2 But…PPV’s ‘only’ 6%-25%3

1. Ganz et al. CORR 2003 2. van Klij et al. JOSPT 2018 3. Agricola et al. Nature rev Rheumatol 2013

@pimvklij
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Zürich consensus on hip pain @pimvklij
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Alpha angle ≥60º = cam morphology1

α-angle = 
45°

α-angle = 
89°

1. Van Klij et al. OJSM 2020
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Cam morphology and cartilage lesions @pimvklij
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Cam morphology and cartilage lesions @pimvklij
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Cam morphology and cartilage lesions @pimvklij
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Cam morphology factors
• Gender

§ Females 0-15%, males 15-25% 

• Genetics 
§ Asian vs. Caucasian1

§ Siblings of patients with cam FAI 2.8 more likely to have a cam 
morphology than the patients’ spouses2

• Growth plate orientation
§ Growth plate orientation towards the femoral neck3

• Athletic activity
§ High impact sporting activities 89%, non-athletic controls 9%4,5

1. Mosler et al. 2016 3. Siebenrock et al. 2004 4. Agricola et al. 2012 & 2014
2. Pollard et al. 2010 5. Siebenrock et al 2011

@pimvklij
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In 1978, Murray already knew.. @pimvklij
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Athletic activity & cam morphology
• Prevalence 60-90% in adult athletic population

• Football1,4,5,9

• Basketball3

• Track & Field10

• Ice hockey7,11,12
• Kapoera8

• American football2,6

• Higher prevalence in athletes compared with non-athletes3,4
1. Johnson et al. 2012 5. Gerhardt 2012 9. Lahner et al. 2014
2. Kapron et al. 2011. 6. Nepple et al. 2012 10. Lahner et al. 2014
3. Siebenrock et al. 2011 7. Siebenrock et al. 2013 11. Ayeni et al. 2014
4. Agricola et al. 2012 8. Mariconda et al. 2014 12. Philippon et al. 2013

Opportunity for prevention?! 

When does cam morphology develop? 
How does it develop (loading patterns)? 

@pimvklij
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When does cam morphology develop?
• Academy football players (aged 12-18 year, n=89)

• 2.5-years follow-up (n=63)
• 5-years follow-up (n=49)

• Standardised AP pelvic and frog-leg lateral views
• Alpha angle (≥60 degrees)
• Visual scores: normal, flattening, prominence

@pimvklij
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Cam gradually increases in size

14 year12 year

@pimvklij
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Cam gradually increases in size

14 year 16 year

@pimvklij
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Development cam morphology in time

2.5-year follow-up
16 year

(2) flattening
Growth plate open

5-year follow-up
19 year

(3) prominence
Growth plate closed

Baseline
14 year

(1) normal
Growth plate open

@pimvklij
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Cam develops during growth @pimvklij
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Most important findings

• Cam morphology first visible from the age of 12 to 13 years1

• Cam morphology gradually increases in size over time2,3,4

• Cam morphology develops when the growth plate is open5

1. Agricola et al. AJSM  2012     3. Agricola et al. Nature Rev Rheum 2014 5. van Klij et al. BJSM 2018
2. Agricola et al. AJSM  2014 4. Glyn-Jones et al. Lancet 2015

@pimvklij

28

Cam preceded by cartilage bump? @pimvklij
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Why around age of 12-13 years?
‘Period in which bone is most responsive to exercise’

Figure adapted from: MacKelvie et al. BJSM 2004

@pimvklij
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Tak et al. BJSM 2015
Yann Le Meur @YLMSportsScience

Dose response relationship @pimvklij
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Dose response relationship

Palmer et al. BJSM 2017

@pimvklij
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Type of loading pattern: FE model

Gait
Internal 
rotation

External 
rotation Flexion
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Fig. 15 GP1 and GP3 under four loading conditions.  
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FE model

FE model = many assumptions

@pimvklij
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Cam morphology development: a hypothesis @pimvklij
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Future directions?
• Research in female athletes urgently needed (PROFE hip study)

• Hormonal differences and bony growth peaks
• Psychosocial differences

• Follow-up Feyenoord cohort (12.5 year follow-up, MRI)
• State of labrum, cartilage and orther tissues?

• Shape modes to find persons ‘at risk’ & prevention studies

• Consensus in terminology

@pimvklij
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Take home messages

• Cam morphology is:

• Acquired during skeletal growth during 2nd growth spurt 

• Developed as an adaptive response to loads applied to the
hip and dependent on type and frequency of activities

• Considered a normal bone shape which sometimes can
lead to FAI syndrome

@pimvklij
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Questions?

• Rintje Agricola
• r.agricola@erasmusmc.nl

• Pim van Klij
• p.vanklij@erasmusmc.nl

@pimvklij
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