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Results
The contusive impact injury at time=O created a focal partial or full thickness defect In the central third of
Ihe medial femoral condyle three months laler with a variable amounl repair at the injury site and areas of
cartilage fissures. fibrillation and partial thickness cartilage loss with saffranin·O staining extending into the
surrounding area. Immunostaining for TUNEL and Col2 Yo short immunostaining were positive, confirming
Ihal cell viability and anabolic metabolism were compromised.
Arthro-BST OP values measured on the lateral lemoral condyle (OARSI score=1 or normal) were indicative
of normal cartilage In this species and site excepl for some Instances of age-related degeneration. In the
medial condyle injury site the OP values were significantly depressed compared to the laleral condyle
(p<0.00001) and surrounding adjacent area of the medial condyle (p<0.OO1). OP values in the surrounding
femoral condyle were still lower than the lateral condyle (p<.004) remained unaffected at the three month
time point. There was a significant correlation (p<.05. r-O.56) between Arthro-BST OP althe Injury site
and and OARSI grade which represents the depth of the cartilage loss.

Introduction
Decision making in the operating room during arthroscopic procedures requires objective criteria for
assessing cartilage quality and degeneration. Debridement of abnormal or questionable cartilage is a
serious undertaking since there is no guarantee that the subsequent repair tissue will be better than Ihe
native tissue. The Arthro·BST Is a device that measures streaming potential signals generated during
indentation of the articular cartilage and reports a diagnostic parameter renecting cartilage
electromechanical properties[1-4]. Previous studies have shown that this device can detect abnormal
cartilage around naturally-occurring osteochondritis lesions In horses [5J. In human cadaveric knees the
Arlhro·BST's output (OP or quantitative parameter) had significant correlations with correlated with
collagen fibril modulus (r=0.78). collagen content (r=_67) and cartilage thickness (r=0_62)[6J. In this
experimental model of contusive impact injury to the knee. focal lesions were created in the medial femoral
condyles of 10 sheep. These lesions progressed over 3 to 4 months creating a focal defect surrounded by
a larger zone of cartilage injury In the medial condyle while the lateral condyle remains unaffected at this
time point[5. 6]. Three months after the Index Injury the sheep were sacrificed for detailed assessments
Including Arthro-BST measurements and histology. We examined the ability of the Arthro-BST to delect
cartilage degeneration and lesion severity. The goal of this study was to determine whether there was
agreement between the Arthro-BST quantitative parameter and the histology of the joint surfaces in a
model where chondroprotectlve treatments were administered create a variable degree of degeneration,

Components and lunctlon of the Arthro-aST

Methods

Spherical (r=3.17mm) Indentor Webcam above the femeral condyles sends an image to positloning and recording software. The Indentor is
wilh 32 mlcroereetrodes positioned OVer each sampling location shOwn as the webcam output The Quantitalive P8rameter outpulls

recorded for each location InsMed into a database.

Sampling locations lor recording electro­
Mechanlca.l properties of the articular surface
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Discussion
Arthro-SST Quantitative Parameter declined according to the depth of cartilage loss and
was moderately depressed in the adjacent tissues where less severe degeneration was
present. The wide range of lesion severity correlated with the QP suggesting that this
device is sensitive and has a wide dynamic range, suggesting that it is suitable for clinical
applications. The disadvantages of this device are the time (5 minute setup + 0.5 minutes
per site) and manual skills required.
Future work will focus on more detailed mapping of experimental injuries in animal and
human cartilage, as well as creating an atlas of normal QP values for the human knee.

OARSI GRADE 1.5.
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Administration of chondroprotective treatments

D
Tlme=3 months sheep are sacrificed

D .
Web camera for standard poSition and sampling

D
Macrophotography + India ink stained area measured

D
ArthroBST (twice) at 3 sites: InjUry, adjacent, lateral condyle

N=10 adult sheep undergo bilateral 2 cm medial arthrotomies

D
Tlme=O Bilateral impact injury ( MPa) to medial femoral condyles
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