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BACKGROUND
• High impact activities such as athletics has been found to be 
associated with chondral injuries, and repetitive loading or 
trauma can lead to osteoarthritis over time
•Chondral lesions of the hip in athletes cause pain and 
worsening of their performance
•Chondral lesions of the hip usually do not occur in isolation, 
and are often associated with labral tearing, loose bodies, or 
hip instability
•Femoroacetabular impingement (FAI) has been shown to be
associated with chondral defects in the hip



BACKGROUND

• Treatment of these full thickness lesions can 
be controversial, though microfracture has 
demonstrated good return to sport rates and 
functional outcomes in athletes
•there is a relative gap in the literature 
associating specific sports with corresponding 
cartilaginous injuries of the hip in elite or 
professional athletes
•Understanding the associations of sports with 
their risks of chondral injury in the hip is 
clinically valuable to appropriately tailor 
treatment strategies and patient counseling

- 77% (30/39) elite athletes returned to play

- 82% (14/17) athletes returned to play



PURPOSE

To determine the prevalence of chondral defects among elite 
athletes and determine the association between type of 
biomechanical stress in a sport and corresponding articular 
cartilage injury patterns in the hip



METHODS
Study Design: Case series

Patient Selection:
• Underwent primary hip arthroscopy for treatment of FAI between January 

2005 and November 2018

Exclusion Criteria:
• Prior ipsilateral hip surgery
• Age <18
• Presence of advanced osteoarthritis (Tonnis grade >1 or joint space <2 mm)

Study Measurements:
• Demographics (Age, Gender, Sport)
• Chondral Damage Data

• Outerbridge score
• Location of lesion (Acetabulum, Femoral head)
• Size of lesion (area in mm2)
• Cartilage pattern (Diffuse, Delamination, Wave Sign)

• Arthroscopic Hip Procedures Performed
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Patients were then classified by their sport into a novel 
classification system based on ‘at-risk’ hip motions: rotational, 
repetitive loading, extreme ROM, contact, and high speed

Sport Motion Classification
Baseball Rotational, Repetitive
Basketball Rotational
Cycling Repetitive, High-speed
Dance Rotational, Repetitive, Extreme
Equestrian Repetitive
Field Hockey Rotational
Football Contact, Rotational
Golf Rotational, Repetitive
Gymnastics Rotational, Repetitive, Extreme
Hockey Contact, Rotational, Repetitive
Figure Skating Rotational, Repetitive, Extreme
Kayak Repetitive
Martial Arts Contact, Rotational, Repetitive, Extreme
Rodeo Contact
Shooting Repetitive
Ski/Snowboard Rotational, High-speed
Soccer Rotational
Softball Rotational, Repetitive
Speed Skating Repetitive
Tennis Rotational, Repetitive
Track/Run Repetitive
Triathlete Repetitive, High-speed
Weightlifting Repetitive
Wrestling Rotational, Contact, Extreme



RESULTS

• 431 hips met inclusion criteria
• 107 female, 324 male 
• Mean age at time of surgery: 26.8 ±

5.1 years (range: 18.2 – 44.5)
• 24 sports represented 

• Most common: hockey, football, 
baseball

Sport Motion Classification Number of athletes
Baseball Rotational, Repetitive 51
Basketball Rotational 18
Cycling Repetitive, High-speed 7
Dance Rotational, Repetitive, Extreme 24
Equestrian Repetitive 2
Field Hockey Rotational 2
Football Contact, Rotational 56
Golf Rotational, Repetitive 20
Gymnastics Rotational, Repetitive, Extreme 11
Hockey Contact, Rotational, Repetitive 90
Figure Skating Rotational, Repetitive, Extreme 11
Kayak Repetitive 1
Martial Arts Contact, Rotational, Repetitive, Extreme 4
Rodeo Contact 3
Shooting Repetitive 1
Ski/Snowboard Rotational, High-speed 35
Soccer Rotational 29
Softball Rotational, Repetitive 1
Speed Skating Repetitive 1
Tennis Rotational, Repetitive 19
Track/Run Repetitive 28
Triathlete Repetitive, High-speed 1
Weightlifting Repetitive 8
Wrestling Rotational, Contact, Extreme 8



RESULTS
• Chondral defects (Grade 1-4) were found in 408 hips (95%)

• Severe lesions (Grade 3 or 4) were seen in 218 hips (51%)
• Femoral head – 65 hips
• Acetabulum – 85 hips
• Bipolar – 68 hips

• Grade 3/4 lesions most commonly found in football, soccer, 
and baseball players

• Femoral head lesions were most prevalent on the 
anterior/lateral surface of the peripheral compartment

• Acetabular defects were most prevalent on the anterosuperior 
position (12 to 3 o’clock)

• Microfracture was performed in 72 (17%) of total cases

Total, n 431
Chondral defect (0-4) 408 (95%)
Chondral defect (3-4)

Femoral Head Only
Acetabulum Only
Both

218 (51%)
65 (15%)
85 (20%)
68 (16%)

Rim Fracture 36 (8%)
Microfracture

Femoral Head Only
Acetabulum Only
Both

72 (17%)
14 (3%)
48 (11%)
10 (2%)

FAI treatment
Femoral 

osteoplasty
Rim trimming
Both

34 (8%)
9 (2%)
388 (90%)

Labral treatment
Debridement
Repair
Reconstruction

4 (1%)
400 (93%)
27(6%)

Loose body removal 63 (15%)
Synovectomy 427 (99%)
Ligamentum teres 
treatment

Debridement
Repair

406 (94%)
5 (1%)



RESULTS

There was significantly higher prevalence of acetabular (p=.046), 
femoral head (p=.038), and combined (p=.035) grade III/IV lesions 
in the rotational versus non-rotational group, as well as acetabular 
(p=<.001) and combined (p=.018) grade 3/4 lesions in the contact 
sport group versus non-contact group. 

Figure 1. Prevalence of Chondral Defects Grade III/IV on Acetabular Surface 

 

 

Figure 2. Prevalence of Chondral Defects Grade III/IV on Femoral Head 

 

 



CONCLUSION

• The prevalence of chondral injuries is high in elite athletes undergoing hip 
arthroscopy for FAI

• The more severe defects were common in rotational and contact athletes
• This classification system can be used to identify athletes at risk of chondral 

damage for close monitoring and injury prevention
• Further study is needed to determine how these chondral injuries translate to 

career longevity



THANK YOU!
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