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Who am I? @pimiy Doha Agreement
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@pimvklij

« Pim van Kilij * Groin entities

Adductor related
lliopsoas related
Inguinal related
Pubic related

Hip related
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The hip joint

« Bony hip joint
Socket

Acetabulum
Ball (i socket) ad Normal hip
: cartilage

« Several other structures

Femoral Head
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The hip joint

Acetabulum .
(hip socket) e

» Shape of the hip
Acetabular ‘roof’
Head-neck junction

Femoral Head
(hip ball)
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FAI syndrome

The Warwick Agreement on femoroacetabular
impingement syndrome (FAI syndrome):
an international consensus statement

D R Griffin, "2 E J Dickenson, 2 J 0'Donnell,** R Agari(ola,5 T Awan,® M Beck,”

1 C Clohisy,® H P Dijkstra,” E Falvey,'™"" M Gimpel," R S Hinman,'* P Holmich,>'*
A Kassarjian,">'® H D Martin,'” R Martin,"®'® R C Mather,” M J Philippon,’

M P Reiman,?® A Takla,>?%%32* K Thorborg,” S Walker, > A Weir,>2° K L Bennell®
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FAI syndrome?
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DIAGNOSIS

Femoroacetabular
Impingement
Syndrome
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FAl syndrome?
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DIAGNOSIS
Femoroacetabular
Impingement
Syndrome
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FAl syndrome’

Syndrome
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FAl syndrome and hip OA"2 @pimvii

| 2 to 9 times increased risk of developing OA? | | But...PPV's ‘only’ 6%-25%°

‘1.&.1191:[%2001 2.van Kiij etal. JOSPT 2018 3. Agricola et a. Nature rev Rheumatol 2013 ‘
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Ziirich consensus on hippain_ L

Consensus Recommendations on the Classification, A/
o % Definition and Diagnostic Criteria of Hip-related Pain in s
etat, 2070 805 Young and Middle-aged Active Adults (Zurich, 2018) acmiigito
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Alpha angle 260° = cam morphology" \M‘
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Cam morphology and cartilage lesions @pimvidi
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Cam morphology and cartilage lesions @plmviki
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Cam morphology factors @pimvidi

+ Gender
Females 0-15%, males 15-25%

« Genetics
Asian vs. Caucasian'

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

+ Growth plate orientation
Growth plate orientation towards the femoral necks

+ Athletic activity
High impact sporting activities 89%, non-athletic controls 9%#.5

ErasmusMC
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In 1978, Murray already knew.. @pimiki

ATHLETIC ACTIVITY IN ADOLESCENCE AS AN ETIOLOGICAL
FACTOR IN DEGENERATIVE HIP DISEASE

R. O. MURRAY and CATHERINE DUNCAN, LONDON, ENGLAND

- Erasmus MC

1s2ls

19

20

Yy
Athletic activity & cam morphology em~i

« Prevaleng]
« Football' 4|

Q
+ Basketbal . .
M8l  Opportunity for prevention?! e X
« Track & Fil l /
+ fee hOCkf When does cam morphology develop? 2. 0
. Zapo‘_% How does it develop (loading patterns)? eG4 FOOTBALL
. merican

< Higher prevalence in athletes compared with non-athl
o Latner etal. 2014

10, Lanner ot a1 2014

1. Ayeni e al, 2014

12.Phiippon et al, 2013

1. Johnson et al, 2012 5. Gerhardt 2012

2.Kapron etal. 2011 6. Nepple etal. 2012
3. Siebenrock et al. 2011 7. Siebenrock et al. 2013
4. Agricola et al. 2012 8. Mariconda et al. 2014
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When does cam morphology develop? @,ﬁu—

« 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 (260 degrees)
Visual scores: normal, flattening, prominence
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Cam gradually increases in size @nimuaiy
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Cam gradually increases in size @vimidi
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Development cam morphology in time @pimvii

Baseline 2.5-year follow-up 5-year follow-up
14 year 16 year 19 year

(1) normal (2) flattening (3) prominence

h plate clasgq,.uc

Cam develops during growth

Cam morphology in young male football players
mostly develops before proximal femoral growth
plate closure: a prospective study with 5-year
follow-up

Pim van Klij," Marinus P Heijboer," Abida Z Ginai,” Jan A N Verhaar," Jan H Waarsing,"
Rintje Agricola’

ErasmusMC
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Most important findings
+ Cam morphology first visible from the age of 12 to 13 years’
» Cam morphology gradually increases in size over time?34

» Cam morphology develops when the growth plate is open®

3. Agricola et al. Nature Rev Rheum 2014
4. Glyn-Jones et al. Lancet 2015

‘ 1 Agrcol ot al. AJSM 2012 5.van Kij ot al BJSM 2018

2. Agricola et al. AJSM 2014,
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Cam preceded by cartilage bump? @pimvidi

L o]
Physical activity during adolescence and the
development of cam morphology: a cross-sectional
cohort study of 210 individuals

Antony Paimer ScotFenguest, Mo Gimpel? Richrd Bichall Andrew Judge '

Joln rcombel,’ JuaHetton, indrew Car on Gl lones'

opeN AccEss

ErasmusMC

Yy
Why around age of 12-13 years? @pimiiy

‘Period in which bone is most responsive to exercise’

Prepuberty  Eorly prepuberty Periprepuberty  Posipuberty

Oesirogen
Testoserone
Height velocity

BMC velociy

1G4
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@pimvklij

Dose response relationship

in ployers who started playing in ployers who tated playing high
football from 12 years or cbove ot~ frequency fotball before oge 12y

fshfeeny 24 times/week
This was also frue for a pathological cam deformity (12 vs 30%)
Yann Le Meur @YLMSportsScience

1s2lg™

2l 'Y
63 players K-rayed
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Dose response relationship

ES

Maximum Cartilage Alpha Angle.

105 115 125 135 145 155 165 175 185 195 205 215 225
Age (Months)
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Type of loading pattern: FE model \@—‘

Internal External

Gait rotation rotation Flexion

P

Horizontal
growth plate

ar
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Cam Region

Growth plate

extension
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@pimvklij

FE model

FE model = many assumptions
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Cam morphology development: a hypothesis @;ﬁu
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Normal Development
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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

mensnnnnn T Erasmus MC
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Take home messages
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@pimvklij

Questions?
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@pimvklij
Cam morphology is: * Rintje Agricola
r.agricola@erasmusmec.nl
Acquired during skeletal growth during 2" growth spurt
. . + Pim van Kiij
Developed as an adaptive response to loads applied to the p.vanklii@erasmusme.nl
hip and dependent on type and frequency of activities L e = L
the non-perfect hip in
Considered a normal bone shape which sometimes can youngathiotes
lead to FAl syndrome
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