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INTRODUCTION

• The goal of this study was to identify potential biomarkers for hip cartilage damage 
(osteoarthritis) using  tissue samples obtained during hip arthroscopy to correct for 
femoroacetabular impingement syndrome (FAIS). 

• Genes involved in inflammation, ECM remodeling, and/or cell senescence were tested. 
Differences in gene expression were compared between males and females within varying age 
groups.

• Identification of sex- and or age-specific biomarkers could provide the basis for patient-specific 
treatment recommendations and help define an optimal surgical window and ultimately predict 
future patient-specific outcomes after hip arthroscopy for FAIS. 



METHODS-PATIENT SELECTION

• All research was approved by the Institutional Review Board (IRB) at the University of
Wisconsin-Madison and informed consent was obtained from all patients.

• A total of 91 patients 15-58 years old (yo) were included in the study and were divided into
groups based on sex (female, male) and age (<20 yo, 21-40 yo, and >40 yo).

• Inclusion criteria were a diagnosis of FAIS, without dysplasia, based on clinical and radiographic
findings.

• All patients who were ultimately offered hip arthroscopy had failed conservative treatment,
including activity modification, oral non-steroidal anti-inflammatories (NSAIDs), physical therapy,
and in some cases intra-articular cortisone injections.



METHODS-TISSUE SAMPLE COLLECTION
• Hip arthroscopy ensued per current standard of care, including hip distraction via post-less traction, and the use

of an interportal capsulotomy to access the central compartment of the hip joint.

• During the procedure, articular cartilage, synovium, damaged labral tissue, and adipose tissue were debrided
only as needed for visualization and tissue repair purposes and collected via a filter positioned between the
suction tubing from the arthroscopic shaver and the suction tubing which was passed off the table to the
nonsterile field.

Representative intra-operative images of 
a patient with FAIS-related chondrolabral 
degeneration (Fig. 1a, viewed from 
accessory anteromedial portal) with 
significant synovitis (Fig. 1b, viewed from 
anterolateral portal).



METHODS-QPCR

• Samples were subjected to total RNA isolation, reverse transcription to make cDNA, and QPCR to measure
gene expression.

• Genes were selected based on their inflammatory, catabolic, and/or anabolic contributions during
osteoarthritis (Table 1).



STATISTICAL ANALYSIS

• QPCR data were normalized to the housekeeping gene GAPDH, and data expressed as relative 
expression using the ΔCT method. Pairwise comparisons were made between male and female, 
<20-year-old females vs <20-year-old males, 21-40-year-old-females vs 21-40-year-old-males, 
and >40-year-old-females vs >40-year-old-males using Student’s T-tests.



RESULTS-PATIENT DEMOGRAPHICS

• The patient population included in the study were comprised of 54 females (59.3%) with a mean age of
31.4 (± 1.46) years (Table 2).

• Males accounted for 37 (40.7%) of the total population with a mean age of 31.3 (± 1.85) years.



RESULTS-QPCR RESULTS OF INFLAMMATORY CYTOKINES

• The relative expression of inflammatory
cytokines, IL8 and IL6 were significantly
higher in males compared to females
regardless of age (Figs. 2A-B). IL1B
tended (p = 0.09) to be higher in males
compared to females (Fig. 2C).

• Pairwise comparisons of specific age
groups indicated that IL6 and IL1β, but
not IL8, were significantly higher in males
compared to females under 20-years-old
(Figs. 2E-G).



RESULTS-QPCR RESULTS OF ANABOLIC AND 
CATABOLIC FACTORS

• No significant differences 
were noted in the anabolic 
and catabolic factors 
included in this study (Fig. 
3).



SUMMARY

• Data from this study further expand on previous reports to characterize hip pathology at the 
time of surgery (1,2). 

• In patients with FAIS there are significant differences between males and females in the 
biomarkers present in the affected hip at the time of surgery. 

• Males have higher levels of IL6 and IL8. 

• When stratified by age, males younger than 20 years of age have higher levels of IL1β and IL6, 
compared to age matched females.



SIGNIFICANCE

• Understanding the relationship between the biological environment of the hip joint and the 
differences that exist at the molecular level in male and female patients at specific ages may 
help surgeons better assess patients, better indicate the appropriate time to intervene 
surgically, and better predict future patient-specific outcomes. It may also provide a pathway to 
future biomarkers for surgical indications.
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