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Infographic. Oxford consensus on primary cam morphology
and femoroacetabular impingement syndrome—natural
history of primary cam morphology to inform clinical
practice and research priorities on conditions affecting the
young person’s hip
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This infographic illustrates the natural
history of primary cam morphology
(PCM) to inform the Oxford Consensus
Study’s seven prioritised research domains
on conditions affecting the young
person’s hip.' > We share 16 key messages
for athletes, patients, clinicians and
researchers:

1. Among other possible risk factors
(including genetics), playing a high-
load sport like football (soccer) or
ice hockey while growing (during
adolescence) is the key risk factor for
developing PCM.**

2. Many young athletes have asymptom-
atic PCM. However, at present, no
one knows how many; clinicians and
researchers have ‘measured’ PCM in
different ways (often using alpha an-
gles on imaging).’

3. PCM seems more common in males.
Research on PCM in females is sparse;
no studies have yet investigated how
PCM develops in female athletes.®

4. Clinicians and researchers cannot
predict who will develop PCM.
Therefore, coaches cannot, with
confidence, manipulate training to
reduce a young athlete’s risk of devel-
oping PCM.

5. Most athletes who have PCM thrive;
they compete with ‘happy hips’ and
never develop symptoms.

6. Some athletes with PCM develop
symptoms like hip-related pain. This
is called ‘femoroacetabular impinge-
ment (FAI) syndrome.’® A few athletes
with FAI syndrome might develop hip
osteoarthritis (OA) in the future.”

7. Clinicians and researchers cannot
yet predict the ‘at risk’ athletes with
PCM who might develop hip disease
such as FAI syndrome or hip OA.
However, size matters; large alpha

Oxford consensus on primary cam morphology and femoroacetabular impingement syndrome:
Natural history of primary cam morphology to inform clinical practice and research priorities

Primary cam morphology (PCM) is a bony or cartilage prominence of varying size at any location around the femoral head-neck junction
of the hip. It changes the shape of the femoral head from spherical to aspherical. PCM is highly prevalent in many athletes and more
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common in males. PCM develops during skeletal maturation as a normal physiological response to load.
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7 Prioritised research domains

. Best practice physiotherapy:
+ What is best practice physiotherapy?
« Prognosis after best practice physiotherapy and/or hip arthroscopy
« Outcome studies comparing best practice physiotherapy and hip
arthroscopy for FAI syndrome

. Rehabilitation progression and return to sport (RTS)

. Exercise intervention (load management) & PCM aetiology &
prognosis; FAI syndrome prognosis

. Aetiology and prognosis of PCM

. Aetiology and prognosis of FAl syndrome

. Diagnostic criteria (& accuracy): PCM & Pincer morphology

. Screening for PCM (benefits and harms)
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angles are associated with a greater
risk of developing hip OA.®

8. The word ‘syndrome’ has a negative
connotation to many patients. Most

Research methods

@ *Randomised trials of specific treatments in specific
eee  sub-groups

@ - Qualitative studies of patients’ experiences

&  Observational studies of natural history (aetiology/
causation/ prediction; screening; prevention; prognosis)

O « Diagnostic test studies (reproducibility; accuracy; clinical
usefulness; feasibility/cost)

m «Mixed methods participatory research
;& * Consensus process for outcomes and standards setting

athletes with FAI syndrome do well
when treated with a combination of
education and progressive exercise
rehabilitation.
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9. Clinicians, researchers and patient
partners should prioritise research to
determine what ‘best practice phys-
iotherapy’ is by comparing different
treatment options.

10. Other clinicians besides
physiotherapists can lead exercise
rehabilitation. When referring to
non-surgical treatment for hip-
related pain, the term ‘clinician-led
progressive exercise rehabilitation’ is
better than ‘physiotherapy’.”

11. Some patients with FAI syndrome
might need surgery—it is a small
proportion but clinicians and
researchers cannot yet predict who.

12. Surgery can be hip arthroscopy to
remove the bony prominence and/or
repair damaged tissue like the hip’s
cartilage. On occasion older athletes
with advanced hip OA might need
their hips replaced (hip arthroplasty).

13. Return to sport (RTS) after
treatment for hip-related pain is
important, especially to career
athletes. However, clinician-scientists
cannot yet, with confidence, advise
on the best time to RTS. Following
hip surgery, some athletes return to
compete at their previous sporting
levels; others have compromised
performance.

14. Should clinicians and/or researchers
screen young athletes for PCM?
Probably not, but we do not know
for sure. Some asymptomatic athletes
with PCM might benefit from early
intervention like adapting training
load or targeted muscle strength
training.

15. In addition to the cost and possible
X-ray exposure, screening can also
cause psychological harm. This
happens when athletes are labelled
with, and might worry about, a
‘condition’ (PCM) that will never
bother them.

16. Some athletes (and their parents)
worry that knowledge about PCM
might negatively influence coaching

decisions and their sporting careers.
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members of the YAHIR Collaborative’s Patient and
Public Involvement Group (DR and RW). The 18 main
authors include six women (including the senior author,

TG).

OPEN ACCESS

Open access This is an open access article distributed
in accordance with the Creative Commons Attribution
Non Commercial (CC BY-NC 4.0) license, which permits
others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on
different terms, provided the original work is properly
cited, appropriate credit is given, any changes made
indicated, and the use is non-commercial. See: http:/
creativecommons.org/licenses/by-nc/4.0/.

© Author(s) (or their employer(s)) 2023. Re-use
permitted under CC BY-NC. No commercial re-use. See
rights and permissions. Published by BMJ.

| '.) Check for updates

To cite Dijkstra HP, Mc Auliffe S, Ardern CL, et al.
Br J Sports Med 2023;57:382-384.

Accepted 19 December 2022
Published Online First 17 January 2023

Br J Sports Med 2023;57:382-384.

doi:10.1136/bjsports-2022-106094

ORCID iDs

H Paul Dijkstra http://orcid.org/0000-0003-3166-1357
Sean Mc Auliffe http://orcid.org/0000-0002-8716-5005
Clare L Ardern http://orcid.org/0000-0001-8102-3631
Joanne L Kemp http://orcid.org/0000-0002-9234-1923
Andrea Britt Mosler http://orcid.org/0000-0001-7353-
2583

Amy Price http://orcid.org/0000-0002-5200-7322

Paul Blazey http://orcid.org/0000-0002-8149-9514
Abdulaziz Farooq http://orcid.org/0000-0002-9162-
4948

Andreas Serner http://orcid.org/0000-0003-4308-901X
Vasco Mascarenhas http://orcid.org/0000-0002-5451-
5021

Richard W Willy http://orcid.org/0000-0002-1249-228X
Jason L Oke http://orcid.org/0000-0003-3467-6677
Karim M Khan http://orcid.org/0000-0002-9976-0258
Sion Glyn-Jones http://orcid.org/0000-0002-8521-7342
Mike Clarke http://orcid.org/0000-0002-2926-7257
Trisha Greenhalgh http://orcid.org/0000-0003-2369-
8088

REFERENCES

1 Dijkstra HP, Mc Auliffe S, Ardern CL, et al. Oxford
consensus on primary CAM morphology and
femoroacetabular impingement syndrome: part
1-definitions, terminology, taxonomy and imaging
outcomes. Br J Sports Med 2023;57:325—-41.

2 Dijkstra HP, Mc Auliffe S, Ardern CL, et al. Oxford
consensus on primary cam morphology and

3

femoroacetabular impingement syndrome: part
2-research priorities on conditions affecting the young
person’s hip. Br J Sports Med 2023;57:342-58.

Palmer A, Fernquest S, Gimpel M, et al. Physical
activity during adolescence and the development of
CAM morphology: a cross-sectional cohort study of
210 individuals. Br J Sports Med 2018;52:601-10.
Fernquest S, Palmer A, Gimpel M, et a/. A longitudinal
cohort study of adolescent elite footballers and controls
investigating the development of CAM morphology. Sci
Rep 2021;11:18567.

Dijkstra HP, Ardern CL, Serner A, et al. Primary

CAM morphology; bump, burden or bog-

standard? A concept analysis. Br J Sports Med
2021;55:1212-21.

Griffin DR, Dickenson EJ, O'Donnell J, et al. The Warwick
agreement on femoroacetabular impingement syndrome
(FAI syndrome): an international consensus statement.
BrJ Sports Med 2016;50:1169-76.

7 Beaulé PE, Grammatopoulos G, Speirs A, et al.

Unravelling the hip pistol grip/cam deformity:
origins to joint degeneration. J Orthop Res
2018;36:3125-35.

Agricola R, Heijboer MP, Bierma-Zeinstra SMA, et al.
Cam impingement causes osteoarthritis of the hip:

a nationwide prospective cohort study (check). Ann
Rheum Dis 2013;72:918-23.

Kemp JL, King MG, Barton C, et al. Is exercise therapy
for femoroacetabular impingement in or out of fashion?
we need to talk about current best practice for the non-
surgical management of FAI syndrome. Br J Sports Med
2019;53:1204-5.

384

Dijkstra HP, et al. Br J Sports Med March 2023 Vol 57 No 6


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/bjsports-2022-106094&domain=pdf&date_stamp=2023-02-09
http://orcid.org/0000-0003-3166-1357
http://orcid.org/0000-0002-8716-5005
http://orcid.org/0000-0001-8102-3631
http://orcid.org/0000-0002-9234-1923
http://orcid.org/0000-0001-7353-2583
http://orcid.org/0000-0001-7353-2583
http://orcid.org/0000-0002-5200-7322
http://orcid.org/0000-0002-8149-9514
http://orcid.org/0000-0002-9162-4948
http://orcid.org/0000-0002-9162-4948
http://orcid.org/0000-0003-4308-901X
http://orcid.org/0000-0002-5451-5021
http://orcid.org/0000-0002-5451-5021
http://orcid.org/0000-0002-1249-228X
http://orcid.org/0000-0003-3467-6677
http://orcid.org/0000-0002-9976-0258
http://orcid.org/0000-0002-8521-7342
http://orcid.org/0000-0002-2926-7257
http://orcid.org/0000-0003-2369-8088
http://orcid.org/0000-0003-2369-8088
http://dx.doi.org/10.1136/bjsports-2022-106085
http://dx.doi.org/10.1136/bjsports-2022-106092
http://dx.doi.org/10.1136/bjsports-2017-097626
http://dx.doi.org/10.1038/s41598-021-97957-2
http://dx.doi.org/10.1038/s41598-021-97957-2
http://dx.doi.org/10.1136/bjsports-2020-103308
http://dx.doi.org/10.1136/bjsports-2016-096743
http://dx.doi.org/10.1002/jor.24137
http://dx.doi.org/10.1136/annrheumdis-2012-201643
http://dx.doi.org/10.1136/annrheumdis-2012-201643
http://dx.doi.org/10.1136/bjsports-2018-100173

	Infographic. Oxford consensus on primary cam morphology and femoroacetabular impingement syndrome—natural history of primary cam morphology to inform clinical practice and research priorities on conditions affecting the young person’s hip
	References


