
Residual Cam-Type Femoroacetabular Impingement Morphology was 
Identified as a Predictor to Achieve the Maximal Outcome 

Improvement Threshold for Willingness to Undergo Revision Hip 
Arthroscopy 

David R. Maldonado, MD
Cynthia Kyin, BA

Jade S. Owens, BS
Philip J. Rosinsky, MD

Andrew E. Jimenez, MD
Benjamin R. Saks, MD

Michael S. Lee, BA
Ajay C. Lall, MD, MS

Benjamin G. Domb, MD



Disclosures

I (and/or my co-authors) have something to disclose. 

Detailed disclosure information is available via:

AAOS Orthopaedic Disclosure Program on the AAOS 
website at

http://www.aaos.org/disclosure

http://www.aaos.org/disclosure


Disclosures

• American Hip Institute Research Foundationa, AANA 
Learning Center Committeea, St. Alexius Medical 
Centerc, American Hip Institutee, Arthroscopy Journala, 
SCD#3e, North Shore Surgical Suitese, Munster Specialty 
Surgery Centere, Amplituded, Arthrexb,c,d, DJO Globald, 
Medactab,c,d, Orthomericad, Ossurb, Strykerb,c

• a – boardmember; b – research support; c – consulting; d – royalty; e – ownership interest



Outline

• Background.

• Purpose/Hypothesis.

• Methods.

• Results.

• Discussion.

• Conclusions.



Background

• Revision hip arthroscopy has become a 
challenging situation that patients and 
surgeons are facing more frequently.

• The maximal outcome improvement 
threshold for willingness to undergo 
revision hip arthroscopy (MOWT) has 
not been defined yet. 



In primary hip arthroscopy, maximal outcome improvement 

(MOI) has been established. Maldonado et al, Arthroscopy, 2021.v

The concept behind the MOI is defined as the patient's change 
in functional score divided by their total possible improvement.

When combining this method with an anchor question which
assesses patients that would choose to undergo surgery again, the
maximal outcome improvement willingness threshold (MOWT) is
obtained.



Purposes

• To determine the percent 
MOWT in patients who 
underwent revision hip 
arthroscopy. 

• To identify predictors of 
achieving the MOWT.



Hypothesis

It was hypothesized that intraoperative findings would be 
identified as predictors for reaching the MOWT. 



Methods

Starting in August of 2019, all patients who underwent hip 
arthroscopy between April 2008 to June 2020 were asked the 
following anchor question: 

“Taking into account the outcome of your surgery, would 
you choose to undergo the surgery again?”

Patients could response with either “yes” or “no” to this 
question. 



Inclusion criteria Exclusion criteria

1. Revision hip arthroscopy.
2. Responded anchor question.
3. Baseline and postop scores for     
mHHS, NAHS, VAS.

1. Tönnis osteoarthritis grade >1.
2. Previous hip conditions*. 
3. LCEA <18ᵒ.
4. Unwilling.

*Legg-Calve-Perthes disease, Ehlers-Danlos syndrome, slipped capital femoral epiphysis, avascular necrosis. 



The MOWT for each PRO was determined using receiver 
operating characteristic (ROC) analysis with the area under the 
curve (AUC).

The AUC with 95% CI of the ROC was used to measure the 
model’s ability to discriminate responders from non-
responders (would choose to undergo surgery again versus not 
willing to undergo surgery again).

An .7 ≥ AUC > .6 was considered acceptable discrimination, and 
an .8 ≥ AUC > .7 was considered excellent discrimination.

The MOWT was determined for each score using the Youden 
index which is where sensitivity and specificity are maximized.



Statistical Analysis

• Normality and variance of continuous variables 
were assessed using the Shapiro-Wilk test and F 
test, respectively.

• Data were then analyzed using a Student’s t-test or 
a nonparametric equivalent.

• Categorical variables were reported using counts 
and percentages, while averages were reported as 
means and standard deviations.

• A stepwise multivariate logistic 
regression was used to determine 
predictors of achieving the MOWT 
for the mHHS, NAHS, and VAS.

• Variables included in the regression 
were Seldes classification for labral 
tears, acetabular Outerbridge, 
femoral head Outerbridge, LT tear 
severity, cam-type morphology, 
and acetabular overcoverage.

• Odds ratio (OR) and 95% CI were 
reported. All statistical analyses were 
completed using R (Version 3.4.0; R 
Foundation for Statistical, Vienna, 
Austria). 

• A P-value of < .05 was considered 
significant. 

• A post-hoc power analysis was 
conducted for each threshold.



Results







Predictors of Achieving the MOWT 

• The logistic regression demonstrated that, for the VAS, the 
odds of achieving the MOWT were 2.3 times higher in 
patients who presented with residual cam-type 
femoroacetabular impingement morphology prior to their 
revision surgery (OR: 2.31; 95% CI: 1.2-4.5; P = .014). 

• There were no significant predictors of achieving the MOWT 
for the mHHS or NAHS. 



Discussion

The MOWT for undergoing arthroscopic revision hip surgery is used to describe the MOI 
percentage that is most predictive of a patient that would choose to undergo their 

procedure again based on the current state of their hip.

MOWTs were determined for the mHHS (43.1%), NAHS (53%), 
and the VAS (33.4%) following revision hip arthroscopy.

If the MOWT was achieved, the probability of choosing to undergo 
arthroscopic hip revision surgery again was 77.5%, 77.6%, and 

79.2%, for the mHHS, NAHS, and VAS, respectively.



Strengths/Limitations
• Retrospective design.

• Single Center-Single surgeon.

• Response bias .

• Longer FU mandatory. 

• Variables for the logistic 
regression analysis were 
arbitrarily chosen.

• 71.8% of the patients were 
female.  

• One of the few providing data on the 
MOWT for the mHHS, NAHS, and VAS, 
particularly in the setting of revision hip 
arthroscopy. 



Conclusions

• The probability that patients who met 
the MOWT would choose to undergo 
revision hip surgery was high. 

• The presence of a residual cam-type 
morphology prior to their revision 
surgery, was identified as a predictor 
to achieve the MOWT for the VAS.
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