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BackgroundBackground

• The use of hip arthroscopy in Orthopaedics continues to grow as an 
increasingly popular procedure

• As techniques improve, indications for hip arthroscopy also are 
increasing 

– Femoroacetabular impingement (FAI)
– Intra-articular abnormalities

• Labral tears, chondral flaps, ligamentum teres tears

– Peri-articular soft tissue problems
• Psoas, IT band, abductors

• What about contraindications?
– Joint space narrowing / early arthritis
– Dysplasia/Instability



• Patients with greater than 2mm of joint space have better outcomes 
after hip arthroscopy

• Less than 2mm are more likely to need a THA



• Compared Tönnis grade, Kellgren-Lawrence, and joint space as 
predictors of Total Hip Arthroplasty (THA) after hip arthroscopy

• Patients were aged 50 years or older
• Tönnis grade 2/3 : 4.8 times more likely to require THA

– 65% accuracy in predicting THA
• Joint space narrowing less than 2mm : 12 times more likely to 

require THA
– 81% accuracy in predicting THA

• Joint space narrowing is the best predictor of progression to THA



• 5-year follow-up study: 292 hips
– 207 Tönnis grade 0

• 12% converted to THA
– 85 Tönnis grade 1

• 31% converted to THA



PurposePurpose

• To determine the inter- and intra-observer reliability for 
predicting whether a patient requires THA vs hip 
arthroscopy based on plain film x-rays alone.

• To evaluate the predictive nature of surgeons based on 
specialty training

• Secondary Measures
– Comparing Tonnis Grade to surgical outcome
– Comparing joint space to surgical outcome



MethodsMethods

• IRB approval obtained for retrospective review
• Patients were selected based on having presented to the clinic with 

a chief complaint of hip pain and subsequently having undergone 
either a hip arthroscopy or THA within minimal 2 year follow up

• Patients undergoing multiple procedures in the follow up time 
frame were excluded

• Patients with advanced arthritis and Tonnis Grade of 4 were 
excluded

• Patient information was deidentified from the participating 
physicians



Methods ContinuedMethods Continued

• A single observer VP evaluated 
radiographs at patient initial 
presentation and measured the 
joint space at 3 locations as well 
as assigned a Tonnis Grade

• Blinded to the surgical outcome
• Did not participate in the 

predictive portion of the study



Methods ContinuedMethods Continued

• Images were then cropped to 
show only the sorceal region of 
the hip

• This removes the frame of 
reference for the physician 
reviewers and allows prediction 
solely based on the joint space.

• Images were randomized and 
placed into an online survey 
where reviewers can select “THA” 
or “no THA” based on the x-ray.

• 5 surgeons were selected to 
participate in the survey
– 2 sports medicine (SB, AB)
– 2 arthroplasty (JB, AA)
– 1 performing both arthroplasty and 

arthroscopy (MY)



Methods ContinuedMethods Continued

• Surveys were completed 3 
times by each reviewer to allow 
both intra- and interobserver 
calculations.

• Imaging order randomized and 
blinded each time

• Stats:
– Cohen Kappa test
– Fischer Exact Test
– T-test



ResultsResults

• 53 total patients included in the study with avg follow up 27 
months
– 26 patients underwent THA
– 27 patient underwent hip arthroscopy

• Tonnis Grade:
– 0 – 12
– 1 – 18
– 2 – 21
– 3 – 2



Intra- and Interobserver ReliabilityIntra- and Interobserver Reliability

• Intra Observer
– 0.572
– 0.668
– 0.270
– 0.659
– 0.690*

• Inter Observer
– 0.425

• Specialty Comparison
– Comparing prediction of 2 sports 

trained surgeons vs 2 
arthroplasty trained

– Sports predicted THA 39.6%
– Arthroplasty predicted THA 

32.7%
– P= 0.041
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Objective Measurements Based on 
Outcomes

Objective Measurements Based on 
Outcomes

• P<0.01 • P<0.01
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DiscussionDiscussion

• The reliability of predicting necessary surgical procedure based on x-ray 
imaging of the joint space alone showed poor reproducibility both between 
surgeons and when surgeons viewed the same blinded images repetitively. 

• This emphasizes the complicated nature of hip pathology and the need for 
complete examination, including history, physical exam, and advanced 
imaging.  

• Judicious use of health care resources and avoiding unnecessary costly 
imaging procedures is a focus in today’s health care setting, however plain 
film xrays alone may not be sufficient in the younger patient with hip pain. 



DiscussionDiscussion

• Our results do correlate with prior study
• Carlisle et al published on the intra and interobserver 

reliabitlity of 5 physicians calculating parameters based on hip 
xrays (45).

• Intra-observer reliability for osteoarthritis grading was 0.57.
• CI for interobserver reliability reached below 0.55
• No predictive treatment decisions were made based on films



Discussion – difference between 
specialties
Discussion – difference between 
specialties

• Sports surgeons recommended THA more often
– Patient joint degeneration was beyond ability for scope to benefit

• Arthroplasty surgeons recommended THA less often
– Patient joint degeneration wasn’t bad enough for an arthroplasty

• Further shows the importance of the context of the clinic setting, 
history, and physical exam into the decision making process and not 
directing care based on plain film alone
– What factors ultimately determined treatment in the patients in this “grey 

zone”?
• Further study



LimitationsLimitations

• In the true office setting, clinical information is available 
and will contribute to the decision making process

• Images provided were cropped and do not represent typical 
nor complete x-ray imaging surgeons utilize for decision 
making

• Only 5 surgeons used in this study – larger physician group 
and patient cohort may better define the intra- and 
interobserver reliability 



ConclusionsConclusions

• Radiographs looking at joint space alone are not a reliable and 
reproducible predictor of surgical decision making in patients 
with hip pain.

• Surgical specialty training impacts decision making when 
assessing joint space narrowing.

• Narrower joint space and higher Tonnis grade correlates with 
outcome of THA

• History, physical exam, and effectiveness of prior treatments 
play an important role in decision making.
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