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	Authors and year of publication
	Study design and level of evidence
	Characteristics
	Joint
	Intervention
	Outcome measures
	Key findings and conclusion

	
	
	n
	Age
	Females
	Sport
	
	
	
	

	Shadloo et al.; 2021
	Randomised control trial
I
	15 - WBVT 
15 – CT 
	WBVT group – 28.26
CT group – 26.66
	WBVT 20%
CT 23%, 
	Regular sports activity 2hrs/day at least 3x a week
	Knee
	WBVT and CT groups
	NPRS, Kujala patella-femoral pain score (KPS) and single leg press at baseline and 4 weeks later (after 12 sessions).
	Significant pain intensity reduction over time (NPRS p<0.001), pain reduction (KPS p<0.001) and an increase in the number of leg presses (p<0.001) for each group compared to baseline. A non-significant difference between groups for pain intensity (p=0.896), pain reduction (p=0.513) and number of leg presses (0.834). 
Both WBVT and CT improved PFP.

	Arhos et al.; 2022
	Secondary analysis
III
	204
	32.7
	47%

	Multiple ball sports (individual and team)
	Knee
	ACLR (n=149)
Conservative (n=55)
ACLR + Rehabilitation program (n=94)

	Quadriceps strength, KOOS and clinical OA after 5 years.
	Symmetric quadriceps strength was associated with lower odds of clinical knee osteoarthritis (OR 0.99; 95% CI 0.93-0.99)..There were no associated odds of clinical OA after surgery (OR 0.58; 95% CI 0.23-1.5)..Using the Luyten criteria to interpret KOOS scores, 21% were classified as having clinical knee OA.
The more symmetric quadriceps strength, the lower the odds of developing clinical knee OA.

	Joint injections:  Total n studies = 4; Total n participants = 1315; Median age = ±45.8 years; Percentage male/female = 100/0

	Authors and year of publication
	Study design and level of evidence
	Characteristics
	Joint
	Intervention
	Outcome measures
	Key findings

	
	
	n
	Age
	Female
	Sport
	
	
	
	

	Rando et al.; 2021
	Retrospective cohort
III
	16 – Cycling group
14 – Tennis group
	56.4
	0%
	Cycling, tennis
	Hip
	HA
	HAS, HAGOS and HOAMS 24 months after HA injection. 
	HAS and HAGOS scores improved significantly (p<0.05 in both cases) in cyclists and tennis players at 24 months. Perceived benefit of injection – tennis players (HAS 85.7%; HAGOS 64.3%) and cyclists (HAS 62.5%; HAGOS 68.8%). HAGOS benefit on pain -  tennis players (64.3% peaked at 20 months) and cyclists (81.3% peaked at 24 months). HAGOS improved activities of daily living -  tennis players (50-57.1%) and cyclists (75% peaked at 12 months). HAGOS improved physical function – tennis players (78.6%) and cyclists (87.5%). HAGOS improved physical activity – tennis players (71.4%) and cyclists (75%). HAGOS improved quality of life – tennis players (78.6%) and cyclists (75%).HOAMS – remained the same (92%) and worsened (4%).
Treating hip OA with HA is safe and effective in protecting from further degeneration of cartilage and subchondral bone injury.

	Tamburrino et al.; 2016
	Prospective cohort
II
	30
	30.7
	0%
	Football
	Knee
	HA
	VAS and  KOOS after two HA injections one week apart were evaluated at 1, 3 and 6 months afterwards
	VAS improved at 1, 3 and 6 months (baseline 7.7±2.5 to 2.38±0.89 at 6 months; p<0.05). All KOOS subscales improved (p<0.05) - symptoms (46.0±18.0 to 63.7±18.6) daily activities (54.7±19.1 to 64.2±16.5); Pain (41.5±16.0 to 58.0±15.0); Recreational activities (14.3±17.6 to 22.3±20.4); QOL (31.4±15 to 38.4±18).
HA is effective in treating walking and resting pain in professional footballers with chondral defects (acute or degenerative).

	Papalia et al.; 2016
	Randomised clinical trial
I
	24 – HA group
24 – PRP group
	37.2
	0%
	Football
	Knee
	HA or PRP
	IKDC, KOOS and VAS after 3 injections of HA or PRP and evaluated at 3, 6 and 12 months.
	Both HA and PRP groups showed significant improvement in IKDC, KOOS and VAS at 3 (p=0.001; p=0.002; p=0.000) and 6 months (p=0.018; p=0.006; p=0.043) but not 12 months (p=0.125; p=0.099; p=0.570).
HA and PRP are effective in treating symptoms of radiographic OA.

	Fernandes et al.; 2020
	Cross-sectional
III
	1207
	59 
	0%
	Football
	Knee
	None
	Questionnaire and radiographs (Kellgren and Lawrence)
	An average of 7.5 KIA injections were received by 44.5% of players during their careers (corticosteroid=70.6%; local anaesthetic=4.8%; combination=16.37%). After a severe knee injury, 56.6% received KIA injections. RKOA was present in 64% of participants. KIA was significantly associated with KP (OR 1.81, 95% CI 1.40–2.34) and TKR (OR 2.21, 95% CI 1.43–3.42) but not RKOA (OR 1.30, 95% CI 0.85–2.01). There was a dose-response relationship between the number of KIA injections and KP and TKR (p<0.001).
KIA injections of corticosteroids and local anaesthetic in active athletes may be associated with KP and the need for TKR later.

	Surgery:  Total n studies = 21; Total n participants = 2459; Median age = ±39 years; Percentage male/female = 58.7/41.3

	Authors and year of publication
	Study design
	Characteristics
	Joint
	Intervention
	Outcome measures
	Key findings

	
	
	N
	Age
	Female
	Sport
	
	
	
	

	Cohen et al.; 2012
	Case series
IV
	59
	32
	36%
	Multiple sports
	Hip
	Mini anterior approach hip for FAI
	UCLA, SUSHI, HHS, WOMAC, SF-26 and radiographs (Tonnis grading) pre-operatively and reassessed after 1 year post-operatively.
	Significant improvement in SF-36, WOMAC, HHS and general and activity SUSHI (p<0.001; p<0.001; p<0.001; p<0.001; p=0.048) but not UCLA (p=0.07). Significant improvement of SF-36, WOMAC, HHS and general SUSHI for Tonnis 0 and 1 (all p<0.001) and for SF-36, WOMAC, HHS for Tonnis 2 (p=0.029; p=0.02; p=0.021). There was no significant improvement for UCLA and SUSHI activity for Tonnis 0 (p=0.188; p=0.224), Tonnis 1 (p=0.252; p=0.063) and Tonnis 2 (p=0.861; p=0.09). Only 55% return to previous sporting activity.
A safe and comparable surgical approach compared to arthroscopy, scopes and open dislocation but RTS in the athletic patient requires further investigation.

	O’Reilly et al.; 2022
	Case series
IV
	160 where 88 were competitive athletes
	24
	65%
	Multiple sports
	Hip
	Arthroscopy for FAI and acetabular retroversion
	VAS, VR-12 (physical and mental), HOS, HOOS, radiographs, computer tomography and HHS were assessed pre-operatively and at 30 months post-operatively.
	All PROMs improved (p<0.001) except for VR12 mental (p=0.8539). There was a greater improvement in HHS in males (88%) compared to females (70.79%). VAS improved in males and females with no significant difference between the improvement (p=0.4757). No correlation between radiographic findings and PROMs or RTP (p>0.05). 81.8% RTP to sport. Improved VR-12 mental (p=0.0072) and physical (p<0.05), VAS (p=0.0376), HOS and HOOS (both p<0.05) scores.
Improved outcomes for RTS in males more than females.

	Larson et al.; 2020
	Case series
IV
	63
	21.2
	97%
	Dancing
	Hip
	Arthroscopy for various types of hip pathology
	HHS, HOOS, HOOS-Sports, radiographs (e.g.Tonnis angle) and SF-12 performed pre-operatively and 36 months post-operatively.
	All PROMs improved (all p<0.01). All radiographic features improved (all p<0.001) and lateral corner edge angle (p<0.004). A total of 63% RTS.
RTS and improved PROMs at 3 years post-operatively.

	Owen et al.; 2022
	Retrospective observational
III
	34 - BHD group
58 - Control group
	19.5
	59%
	Multiple sports
	Hip
	Arthroscopy for labral pathology and FAI
	HHS, HOS-SSS, Tonnis, NAHS and VAS performed pre-operatively and 5 years post-operatively.
	Significant improvement of all PROMs (all p<0.001). 90% RTS.
Arthroscopic surgery for athletes with FAI and labral pathology has favourable outcomes and RTS 5 years later. 

	Pioger et al.; 2021
	Retrospective observational
III
	599
	66.9
	17.9%
	Golf
	Hip
	THA
	Handicap, VAS and Drive length 2 years post-operatively.
	98.5% RTS after 4.75 months post-operatively. There was an increase in playing time of 9.3hrs, handicap improvement (p=0.012; 0.18 – 2.9 CI 95%), less pain (p<0.001), 55.3% reported same driving length and 32.8% reported improved driving length. Correlation between pre-operative handicap and return to putting (r=0.15; CI 95%; 0.07; 0.23), chipping (r=0.18; CI 95%; 0.09; 0.25), practice (r=0.15; CI 95%; 0.069; 0.23) and playing 18 holes (r=0.17; CI 95%; 0.08; 0.24).
Allows return to the same level of sport with less discomfort with improvement in VAS and performance.

	Perets et al.; 2017
	Case series
IV
	49
	19.3
	79.5%
	Multiple sports
	Hip
	Arthroscopy for capsular plication
	HHS, NAHS, HOS-SSS and VAS pre-operatively and post-operatively after 2 years.
	82.9% RTS at 2 years. All PROMs improved (all p<0.0001).
Improvement and maintenance of sport participation 2 years.

	Sneijborssonet al.; 2021
	Case series
IV
	84
	19.8
	20%
	Not specified
	Hip
	Arthroscopy for FAIS
	HAGOS, HSAS, IHot-12, EQ-5D, EQ and VAS at baseline and follow up 2 years post-operatively.
	All PROMS improved (all p<0.0001). 11% continued at an elite level, 30% continued at the same level, 42% still had a high level of activity and 28% had a reduced level of activity.
After FAI arthroscopic surgery athletes experienced a poor return to the same level of sport but had improved PROMs.

	Gudas et al.; 2012
	Randomised clinical trial
I
	60
	24.3
	OAT 15%
MF 20% 
	Multiple sports
	Knee
	OAT or MF
	Radiographs (Kellgren-Lawrence), MRI (MOCART), ICRS and Tegner Activity at 3 years and 10 years post-operatively.
	ICRS improved in OAT and MF groups (both p<0.001) but OAT was better than MF (p<0.001) at 3 and 10 years. Tegner scores improved in the OAT group (3 years – p=0.006; 10 years – p=0.003) and MF group (3 years – p<0.001; 10 years – p=0.03). Between the groups, the Tegner score was better for OAT than MF (p=0.028). No significant change in radiography (p>0.05) but MRI showed improvement of defect repair/filling, integration of zones, surface of repaired tissue, subchondral lamina and bones and adhesions (all p<0.05). RTS was better in the OAT than MF group (p<0.001) but took longer (p<0.005). 75% of the OAT remained at the same level of activity compared the MF group (37%).
Both groups improved post-operatively but OAT appears to be a better option for RTS compared to MF.

	Gobbi et al.; 2013
	Retrospective and prospective cohort
III
	61
Professional athlete - 29
Recreational athlete -32
	31.4 
	30%

	Multiple sports at regional or national level

	Knee
	Surgery involving debridement, ACLR repair, partial meniscectomy, meniscal repair or microfracture
	IKDC, KOOS, Marx, Lyshom, Tegner, VAS scores radiographs (Albach) pre- and post-operatively at 2, 5 and 15 years.
	All PROMs scores improved from pre-operative and at 2 years but decreased at 5 years and 15 years follow up. Those with smaller lesions had better improvements than those with larger and multiple lesions. 60% RTS at 2 years and at 15 years only 20% RTS. There was no significant difference in Tegner scores in young versus older patients. There was a negative correlation between Tegner scores and lesion size (r=0.076 – 0.384). 40% of athletes had radiological OA corresponding to age and the site and size of the initial lesion.
MF in young patients show good short-term outcomes in small chondral lesions but deterioration can be expected 2 and 5 years post-operatively with degenerative changes more especially in older athletes with multiple larger lesions.

	Pestka et al.; 2015
	Retrospective observational
III
	130
	36.2
	37.7%
	Multiple sports
	Knee
	ACI
	Questionnaire and Tegner activity score
	40% continued similar sports activities, 48.9% reduced intensity or did less strenuous sport and 10.8% increased intensity. Tegner score reduced and was significant from lifetime activity (p<0.001), to a year before surgery (p<0.001) to after surgery (p=0.005). There was a significance in the reduction of the number of sessions (p=0.0135) and time spent (p=0.0015) doing sporting activities. Males had significantly higher post-operative Tegner scores than females (p=0.032). 73.1% remained active but chose lower-impact sports instead. Only one patient remained at an elite level of sports.
Satisfactory return for daily activities but not for high-loading sports.

	Chalmers et al.; 2013 
	Case series
IV
	13
	19.8
	69%

	Multiple sports – high school to professional
	Knee
	MAT
	KOOS, IKDC, Lysohm and Tegner scores  and radiographs (Kellgren-Lawrence) done pre- and post-operatively at a mean follow-up 3.3 years post-operatively
	77% RTS and 70% at their desired level and took 16.5 months to do so. KOOS, IKDC and Lysohm all improved significantly (p<0.05) while Tegner scores remained similar (p>0.05). Kellgre-Lawrence remained the same for 5 while progressed by one for another 5 participants.
RTS to desired sports participation level with improvement in most PROMs.

	Marcacci et al.; 2013
	Case series
IV
	12
	24.5
	0%
	Football
	Knee
	MAT
	IKDC, Lysohlm, WOMAC, VAS and Tegner pre-operatively and 12 and 36 months post-operatively.
	92% RTS at 12 months. At 36 months 75% were playing at a professional level and 17% at a semi-professional level (not knee-related). It took 7.3 months to return to training and 10.3 months to full RTS post-operatively. At 12-month all scores improved significantly from baseline (Tegner p = 0.0391; Lysholm p = 0.0021; subjective IKDC p = 0.0026); WOMAC p = 0.0242; VAS p =00029; objective IKDC p = 0.007) and similar at 36 months.
Most RTS 36 months later at the same level prior to surgery.

	Hiyama et al.; 2018
	Prospective cohort
II
	826
	21
	42%
	Contact (e.g. rugby), fighting (e.g. karate) and non-contact (volleyball) groups
	Knee
	ACLR and meniscus surgery (< 3 months [acute] and > 3 months [chronic])
	Clinical knee and arthrometer measurement, Lysolhm, KOOS and IKDC pre-operatively and post-operatively
	The knee laxity measurement was significantly increased in the fighting group (p<0.01). The non-contact groups Lysohm (p<0.01) and KOOS symptom (p=0.03) and pain (p<0.01) were significantly better than the fighting group but no significant difference with IKDC subjective scores. In the contact group, there was an improvement in the chronic sub-group for IKDC (p=0.02), KOOS ADL (p=0.08), sports (p=0.02) and QOL (p=0.03). In the non-contact group, there was an improvement in the chronic sub-group for all PROMs (all p<0.01) except for Lysohlm. In the fighting group, there was an improvement in the chronic sub-group for IKDC (p=0.02), KOOS symptom and pain (both p<0.01), ADL (p=0.03) and sports (p=0.03).  
Lower PROMs in fighting sports post-ACLR compared to contact and non-contact sports. Best PROMs in those operated with chronic than acute injuries.

	Hoffelner et al.; 2012
	Case series
IV
	28
	21.9
	25%
	Skiing, Football
	Knee
	ACLR
	KOOS, IKDC objective/subjective, radiographs (Kellgren- Lawrence), MRI (ICRS) and Tegner pre-operatively and 10 years post-operatively.
	61% showed normal stability, 36% nearly normal stability and 3% abnormal stability. 75% could hop further than the uninjured limb. No significant difference between KOOS (p=0.84) and IKDC (p=0.84) between the injured and uninjured knee. Significant reduction in Tegner (p=0.0076) scores post-operatively. 25% RTS after 1 months, 25% started running after 3 months and 43% started skiing after 6 months. All RTS by 8 months. Radiology showed that 33%(MRI) and 21%(xray) had OA of the operated knee compared to 39%(MRI) and 14%(xray) having OA of the un-operated knee (MRI p=0.64; xray p=0.73). 
No increased risk of OA in the operated knee compared to the uninjured knee after ACLR 10 years later.

	Van Yperen et al.; 2018
	Retrospective cohort study
II
	50
	42.6
	Operative 10 year 12 %, 20 year 12%
Non-operative 10 year 12%, 20 year 12%
	Multiple sports
	Knee
	ACLR repair and ACLR conservative
	IKDC, KOOS, clinical knee stability, Tegner, Lysohlm, radiology (Kellgren-Lawrence)
	No significant difference between operative and non-operative groups 10 and 20 years after ACL injury – only knee stability was non-significantly better in the ACLR repaired group

	Nakanyama et al.; 2017
	Case series
IV
	46
	22.9
	26%
	Multiple sports
	Knee
	Isolated meniscal repair (medial or lateral)
	Tegner, Lysohlm, Radiographs (Rosenberg views)
	Significant improvement (p<0.01) in Lysholm activity scores one year post-operatively. 80.4% RTS, it took longer for those with lateral meniscus tears to RTS than those with medial tears (6.8 months compared to 5.5 months). There were no statistically significant changes in Rosenberg xray views one year later.
Good outcomes after isolated meniscus repairs in athletes and no OA risk one year later.

	Sonnery-Cottett et al.; 2013
	Case series
IV
	10
	25.2
	12.5%
	Multiple sports
	Knee
	Partial lateral meniscectomy
	IKDC, Lysohlm, Tegner, radiology (Kellgren-Lawrence)
	6-12 months to RTS. After a mean of 81.6 ± 36.13 months at follow-up 6 continued competing. All participants showed lateral compartment OA according to Kellgren-Lawrence classification.
Chondrolysis due to high lateral compartment loading with radiological OA – long-term symptomatic OA outcome.

	Caubere et al.; 2021
	Retrospective observational
III
	40
	45.5
	15%
	Multiple high impact
	Knee
	Double level osteotomy
	UCLA, KOOS, radiographic (Alhback classification) follow up 1 year after surgery
	87.5% RTS within a mean of 6±1 months. A significant difference in pre and post-operative UCLA and KOOS scores (p<0.001).
Rapid return to sport (6 months) with good outcomes

	Valderrebano et al.; 2013
	Case series
IV
	26
	33
	31%
	Multiple sports
	Ankle
	ASG and AMIC
	AOFAS, MOCART, VAS, MRI
	AOFAS and VAS both significantly improved (both p<0.01). At the time of surgery, 88% competed in no sport (level 0), 8% normal sport activity (level 2; 1-5 hours/week) and 4% a high level of activity (level 3; <5 hours/week). After surgery 38% were at level 0, 11% at level 1 (< 1 hour/week), 42% at level 2, 4% at level 3 and 4% at level 4 (elite level). MOCART scores showed that 85% had various levels of defect filling post-operatively.
AMIC has good clinical and MRI results

	Keszeg et al.; 2022
	Retrospective 
Observational
III
	24
	24.3
	54%
	Football
	Ankle
	Mosaicplasty
	MOCART, FAOS, Bandi, Tegner activity score
	95% of football players RTS but only 67% RTS to their pre-injury level after a median of 11.4±4.8 months 13.84±3.65 years later. There was a significant reduction in Tegner activity scores (p<0.0001) but a good FAOS score of 86.16%, promising MOCART score of 50.76% and an excellent Bandi score in 87% of the participants.  
Good PROMs and outcomes for RTS after 13 years

	Boveua et al.; 2022
	Retrospective observational
III
	40
	32.9
	68%
	Not specified
	Ankle
	Ankle arthroscopy for lateral instability
	AOFAS, NPRS, Halasi ankle activity score
	55% RTS at 12 months at the same level or higher level, NPRS reduction (p<0.001) and improvement in AOFAS scores (p<0.001) with no significant change in the Halasi ankle activity score.
At 12 months fair RTS 



Table 1. Data extraction table
ACI, Autologous chondral implantation; ACL, Anterior cruciate ligament; ACLR, Anterior cruciate ligament rupture; AMIC, Autologous matrix-induced chondrogensis; AOFAS, American orthopaedic foot and ankle score; ASG, Autologous Spongiosa Graft; BHD, Bilateral Hip Dysplasia;  CT, Conventional training; EQ, European quality of life; EQ-5D, Health related quality of life tool; FAI, Femoro-acetabular impingment; FAOS, Foot and ankle outcome score; HA, Hyalouronic acid; HAGOS, Hip and groin outcome score; HAS, Heidelberg Activity Score; HHS, Harris hip score;  HOAMS, Hip osteoarthritis magnetic resonance imaging scoring system; HOOS, Hip disability and osteoarthritis outcome score; HOOS-sport, Hip disability and osteoarthritis outcome score for sport; HOS, Hip outcome score; HOS-SSS, Hip outcome score sports specific subscale; HSAS, Hip sports activity scale; IHOT-12, International hip outcome tool; ICRS, International cartilage repair society; IKDC, International Knee Disease Committee; KIA, Knee Intra-Articular; KOOS, Knee Osteoarthritis Outcomes Score; KP, Knee Pain; KPS, Kujella Patello-femoral Pain Score; LSI, Limb symmetry index; MAT, Meniscal Allograft transplant; MF, microfracture;  MRI, Magnetic resonance imaging; MOCART, Magnetic resonance observation of cartilage repair tissue; NAHS, Non-arthritic hip score; NPRS, Numbered Pain Rating Scale; OA, Osteoarthritis; OAT, osteochondral autologous transplant; PFP, Patello-femoral Pain; PROM, Patient reported outcomes measures; PRP, Platelet rich plasma; QOL, Quality of Life; RKOA, Radiographic Knee Osteoarthritis; RTS, Return to sport; SF-12, 12 item short form survey; SF-26, 26 item short form survey; SUSHI, Super simple hip score; TKR, Total Knee Replacement; THA, Total Hip Arthroplasty; UCLA, University of california and los angeles activity score;  VAS, Visual analog scale; VR-12, Veterans 12 item health survey; WBVT, Whole body Vibration training; WOMAC, Western Ontario and Mcmasters universities arthritis index. 

