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* Anterior shoulder instability is common in young adults, especially in the
military population and contact athletes

* Mechanical factors contributing to anterior instability are well established

* Limited information exists regarding the pathobiology associated with
anterior shoulder instability and bone loss




Purpose

 Compare gene expression differences in the blood
and tissue of young patients with anterior shoulder
iInstability with and without significant glenoid bone
loss

» |dentify novel blood transcriptomic biomarkers for the
reliable delineation of glenoid bone loss




Methods 58 GENEVS

* Prospective evaluation at a single institution

*Inclusion criteria
* Patients undergoing arthroscopic or open
shoulder stabilization for unidirectional
anterior shoulder instabllity

*EXxclusion criteria " Intact glenoid
* Collagen disorders surface
* Posterior, Multidirectional, or functional
shoulder mstablllty (FS') Area of

glenoid
bone loss

* Glenoid bone loss was determined using
CT 3-D reconstructions and the validated PICO

method
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* Blood specimens and shoulder anterior capsular specimens obtained at
the time of surgery were compared between patients with significant
GBL (210%) N=10, and without (<10% GBL) N=7

* RNA was extracted and a 2/7/7-gene panel was utilized to quantify gene
expression on an nCounter

Blood and tissue | nCounter Gene
Specimens collected RNA extracted from | : expression Assays

Differential gene
expression analyzed
between groups

at the time of s samples RNA quality control “Human

surgery inflammatory Panel”
N\
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<10% GBL (N=7) 210% GBL (N=10) p-value

Mean age, years (SD) 29 (21-41) 24 (20-29) 0.56
Sex (Male: Female) 6:1 10:0 0.41
Laterality (Right: Left) 2:5 5:5 0.62
Mean % Glenoid Bone Loss (range) 2.3% (0-8) 16.4% (10-25)

Hill Sachs Length (mm), (range) 17 (14-18) 21 (15-27)

On track: Off track 7.0 1:9

Number of Dislocations (range) 3 (1-12) 53 (1-100) 0.05
Surgery Performed, (n) 0.04

Arthroscopic Bankart Repair
Arthroscopic Bankart + Remplissage
Open Latarjet
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Differential Gene Analysis:

Peripheral blood
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USU Transcriptomic Classifier to Predict Severity of

Glenoid Bone Loss

Receiver Operating Characteristic (ROC) Curve

*Developed predictive model e
using 5 differentially expressed
genes in the blood 0.75
* Accuracy of 88% % 0.50
* Sensitivity 0.90 3
* Specificity 0.86 .
0.00

1.00 0.75 0.50 0.25 0.00
Specificity
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Discussion — Genes of Interest

* IFIT1
* QOverexpressed in patients with <10% glenoid bone loss
* |FIT1 regulates Wnt/B-Catenin signaling
» Critical to bone homeostasis

« PRKCB
* QOverexpressed in patients with >10% GBL
* |dentified as a potential targeting in treatment of Ewing Sarcoma
» Hypothesized to be upregulated in rapid bone turnover




Limitations

« Small sample size
* No control group (i.e., patients without instability)
* Did not account for bipolar bone loss

* The log fold change is relatively small for the 5 genes expressed. Further studies
will be required to confirm these findings.
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Conclusion A CENEVA

* There are significant gene expression differences in the blood of anterior shoulder
instability patients with and without significant GBL

» Differential expression of 5 genes allowed development of an accurate predictive
model and transcriptomic biomarker to predict severity of GBL

* This novel blood transcriptomic data may assist in tracking GBL and injury
progression in patients with recurrent anterior shoulder instability

 May lead to a biomarker which can improve current prognostic treatment
algorithms for the outcomes of arthroscopic Bankart repair

» Larger prospective studies are needed to confirm these findings
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