
characteristics, biomarker distributions, and KOA prevalence, and to
compare KOA and non-KOA groups.
Results: Forty participants with lipodystrophy syndrome were included
(19 males, 47.5%; 21 females, 52.5%), with a mean age of 55.35 ± 7.65
years. Four participants had KOA, yielding a prevalence of 10% (4/40).
Mean vitamin D levels were lower in the KOA group than in the non-KOA
group (35.33 ± 12.81 vs 49.98 ± 22.65 nmol/L). Mean BMI was higher in
the KOA group (32.75 ± 6.18 vs 26.82 ± 5.09 kg/m < span style="font-si-
ze:10.8333px" > 2 < /span >). No meaningful differences were observed in
other indicators, including cholesterol, albumin, and C-reactive protein.
All KOA cases had vitamin D insufficiency and were overweight/obese.
Conclusions: In this UK Biobank sample, KOA prevalence among individuals
with lipodystrophy syndrome was relatively low. A potential explanation is
reduced adipose tissue, which may lessen mechanical loading and adipose-
derived inflammation. However, concomitant vitamin D insufficiency and
elevated BMI may attenuate any protective effect and appear closely asso-
ciated with KOA occurrence in this population. These findings suggest that
optimizing vitamin D status and weight management may be relevant stra-
tegies to reduce KOA risk in people with lipodystrophy syndrome.
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A PREDICTION MODEL FOR OPTIMAL ANTERIOR CRUCIATE LIGAMENT
HEALING FOLLOWING MANAGEMENT WITH THE CROSS BRACING
PROTOCOL

Stephanie Filbay1, Digsu N. Koye2, Rohan Sabharwal3, Tom Cross4.
1 University of Melbourne; 2 University of Melbourne; 3 PRP Imaging; 4 The
Stadium Clinic

Purpose (the aim of the study): Anterior cruciate ligament (ACL) rupture
can result in knee osteoarthritis (OA) at a young age, with no effective
treatments to reduce OA risk. Traditional treatments (ACL reconstruction
or rehabilitation alone), are based on an assumption that ruptured ACL’s
do not heal. However, recent studies suggest the ACL has capacity to heal.
The Cross Bracing Protocol (CBP) was designed to facilitate ACL healing by
immobilising the ACL in a shortened position (i.e. 90 degrees flexion)
using a knee brace. Over 90% of people managed with CBP regain ACL
continuity on MRI by 12-weeks. However, some ACLs appear thin/elon-
gated despite regaining continuity (‘suboptimal healing’) whilst others
restore a normal think/taut appearance (‘optimal healing’). Identifying
patient and MRI factors at the time of injury that predict optimal healing,
has potential to inform treatment decision making.

We aimed to develop and validate a prediction model for optimal ACL
healing for patients with ACL rupture managed with the CBP.
Methods: We developed and validated a prediction model using data
from 437 patients managed with the CBP under supervision of a sports
medicine physician in Sydney, Australia. Eligibility criteria were: age ≥13
years at injury; complete ACL rupture between 02/2014-06/2024; man-
aged with 12-week CBP within 1 month of rupture. The primary outcome
was ‘optimal healing’, defined as ACLOAS grade 0-1 on 12-week MRI
(ACLOAS grade 2-3 = suboptimal healing). 12 candidate predictors were
selected: time to brace; contact/non-contact mechanism; haemarthrosis;
age; sex; ACL displacement outside of intercondylar notch; partial ACL
avulsion from femoral attachment; maximal gap distance between torn
ACL remnants; meniscal injury; concomitant medial collateral ligament
(MCL) rupture; posterolateral corner injury; bone bruise.

Logistic regression was used to develop the prediction model using all
pre-specified potential predictors. The final model was internally vali-
dated using bootstrapping (1,000 replications). Model predictive perfor-
mance was evaluated using calibration in the large, calibration slope and
area under the ROC curve (AUC).
Results: The 437 participants were aged 28 ± 11 years at injury, 55% were
female, 45% had concomitant meniscal injury. 234 (54%) patients had
optimal ACL healing (thick/taut continuous ACL) on 12-week MRI. Of
those with sub-optimal healing, 191 (44%) had a thinned/elongated
continuous ACL and 12 (3%) had a discontinuous ACL.

Lower odds of optimal healing were associated with ACL tissue displaced
outside of intercondylar notch (adjusted OR (95% CI) = 0.37 (0.22-0.62)),
partial avulsion of ACL from femoral attachment (0.34 (0.21-0.56)), maximal
gap distance between torn ACL remnants (for a 1mm increase in gap distance,
the odds of optimal healing decreased by about 33%; (0.67 (0.59-0.77)) and
concomitant MCL rupture (0.65 (0.40-1.05)). All regression coefficients (with
and without correction for bias) are presented in Figure 1.

The optimism-adjusted performance of the prediction model demon-
strated good discrimination, with an AUC of 0.768 (95% CI 0.731–0.811), and

acceptable overall accuracy, as indicated by a scaled Brier score of 22.1%
(Figure 2). Optimism corrected expected versus observed ratio was 1.001
(0.922–1.076), calibration slope was 0.883 (0.721–1.078), and a calibration-in-
the-large was -0.002 (-0.246–0.235) (Figure 2).
Conclusions: This study identified factors that predict the likelihood of
achieving optimal ACL healing after 12 weeks of treatment with the CBP.
The strongest predictors were assessed on MRI and related to the severity
of ACL rupture, suggesting that the most severely disrupted ACL ruptures
are less likely to achieve an optimal healing outcome on 12-week MRI.
Following external validation of the model, this may be used to assist
with treatment decision making for patients with an acute ACL rupture.
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HUMAN IPSC-DERIVED CARTILAGE ORGANOIDS FOR SCREENING
DISEASE-MODIFYING OSTEOARTHRITIS DRUGS

Jiangyinzi Shang, Sophie Hines, Joseph Garzia, Elizabeth Kats, Hang Lin.
University of Pittsburgh

Purpose (the aim of the study) Osteoarthritis (OA) is a painful and
disabling disease characterized primarily by the progressive degenera-
tion of articular cartilage. Recent evidence suggests that cellular senes-
cence is a central driver of this pathology; senescent chondrocytes adopt
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