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Introduction
• Different imaging modalities can assess different aspects of 

articular cartilage
• Preoperative plain radiographs used to analyze cartilage status 

via joint space measurements/osseous changes
• MRI/MRA provide more direct cartilage 

assessment but lack information 
regarding biological characteristics of the 
cartilage



Introduction
• Gadolinium is an anionic contrast agent which binds to 

damaged cartilage with less anionic glycosaminoglycans
(GAGs) compared to healthy cartilage

• Delayed gadolinium-enhanced MRI of cartilage 
(dGEMRIC) may improve specificity for identifying 
articular cartilage defects via enhanced gadolinium 
binding and subsequent shortened T1 relaxation times



Introduction
• There is an overall deficit of literature defining the 

relationship between dGEMRIC, arthroscopic findings, 
and clinical outcomes

• This information would be useful to hip preservation 
surgeons who may consider implementing dGEMRIC
into their standard preoperative assessment tools



Purpose
• To assess the utility and validity of dGEMRIC as a 

preoperative and prognostic assessment tool of 
cartilage status and integrity as it relates to intra-
operative findings and postoperative outcomes after 
PAO



Methods
• Prospective cohort study of 70 hips undergoing the CU PAO 

between November 2015 and June 2018
• Patients underwent preoperative CT, MRI, and coronal/ 

sagittal dGEMRIC indices
• All patients underwent routine hip arthroscopy 3-10 days 

prior to PAO for direct visualization of cartilage pathology 
and to address intra-articular pathology



Methods
• Sequences of the hips were obtained on 1.5T MRI 

optimized for dGEMRIC imaging
• Coronal and sagittal dGEMRIC sequences of the hip 

obtained one hour post-injection of a weight-based dose of 
gadobenate dimeglumine

• Measurements were obtained by a single musculoskeletal 
radiologist



Methods
• Primary outcome measures:

– Arthroscopic intraoperative assessment and correlation to 
dGEMRIC scores

• Secondary outcome measures:
– NAHS, iHOT-12
– Measured preoperatively and 6/12 weeks, 6/12 months, 2/5 

years postoperatively



Results
Overall
(N=70)

Age at PAO, yr
Median [Min, Max] 30.1 [15, 50]

Surgical hip laterality, n (%)
Left 33 (47.1%)
Right 37 (52.9%)

Sex, n (%) hips | patients
Female 63 (90.0%) | 51 (87.9%)
Male 7 (10.0%) | 7 (12.1%)

BMI, kg/m2

Median [Min, Max] 22.9 [18.0, 35.0]
Duration of pain at initial presentation, yr

Median [Min, Max] 3.00 [0.200, 20.0]
Laxity (Beighton Hypermobility Score)

Median [Min, Max] 4.00 [0, 9.00]



Results

Parameter 1 Parameter 2 rho p
dGEMRIC (coronal) Presence of Cartilage Flap -0.34 0.004
dGEMRIC (sagittal) Presence of Cartilage Flap -0.41 < 0.001
dGEMRIC (coronal) Outerbridge Grade: Acetabulum -0.36 0.002
dGEMRIC (sagittal) Outerbridge Grade: Acetabulum -0.35 0.003
dGEMRIC (coronal) Outerbridge Grade: Femoral -0.38 0.001
dGEMRIC (sagittal) Outerbridge Grade: Femoral -0.45 < 0.001



Results

PRO Overall
(N=56)

iHOT-12 Preoperative Postoperative P-value
Median [Min, Max] 37.8 [4.17, 91.1] 87.8 [28.3, 99.3] < 0.001

NAHS
Median [Min, Max] 58.8 [2.50, 100] 91.3 [41.3, 100] < 0.001

• Overall, significant improvements in iHOT-12 and NAHS 
scores from preoperative to latest follow-up (median 2.2 
years, range 1.0-5.0 years)

• No significant relationship between dGEMRIC values and 
improvement in iHOT-12/NAHS scores



Conclusions
• Although dGEMRIC values correlated with intraoperative 

presence of cartilage flaps and overall cartilage integrity, 
these findings were not associated with mid-term 
outcomes following PAO

• Further study is warranted to determine the utility of 
dGEMRIC in predicting long-term outcomes following 
PAO
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