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INTRODUCTION
Rotator cuff tear arthropathy (CTA) is a type of shoulder osteoarthritis (OA) that can develops-afterrotatorcuff tears-and-is-ek ized by subchondral
Hapse-and-deformity-of the-h Hread-with-synoviak-fibrous-proliferation—CTA develop as early as 5 years after a rotator cuff tear and is marked

charactcn7cd by substantial deformation of the glenohumeral joint, including subchondral bone collapse in the humeral head, along with pannus-like fibrous
cells and bone loss'. Previously reported murine CTA models required approximately 40 weeks (equivalent to about 30 years in humans) Io dcvelup
rlhlopathlc changes, and the resultmg phenotype was only mild, making it difficult to consider them reflective of the clinical condition.

fien require long observation periods yet rarely reproduce humeral head collapse. In our lal - Wawe created a modified model that mduces CTA-like
changes in feur4 weeks (equivalent to approximately three-3 years in humans) d-also-sh: behondral-b H by simultancously removmg the

superior part of joint capsule and long head of the biceps brachii tendon (LHB) in addition to the REProtator cuff re:ecllon' 3. However, it remains unclear
which of the joint capsule and LHB is more -impeortantcrucial for the mCTA medel—ete&t-}eﬂprogresslon This study aimed to assess the contribution of each

additional procedure to mCTA changes by applying them individually.and-this-study-aimed-to-clarify-this practical- question-at-the preclinicalHevel:
the-capsule-and-the LHB which-s strongly-drives-the phenotypes-of cartil i behondral boneloss,-and-s Aalinfl
METHODS

Twelve-week male Sprague—Dawley rats were assigned to five-5 groups (n=6_per /groupy:-): Sham:-, RCT (supraspinatus + infraspinatus resectionj:-),
RCT+LHB (biceps tenotomyy;-). RCT+Capsule (anteroinferior-to-posterior capsular resection).; and mCTA (RCT+LHB+Capsule) (Fig. 1). Endpoints at 4
weeks included histology of articular cartilage with H&E, Alcian blue, and Safranin O, and scoring by Murine Shoulder Arthritis Score (MSAS) and Mankin
score. Subchondral bone was evaluated by histomorphometry (bone volume: BV/TV, osteoclast number: Oc.N/BS).

Timmunohistochemistry for IL-13 and MMP-13 was performed in synovium and cartilage. Nonparametric tests were used for between-; group comparisons,
and effect sizes (Cohen’s d) were calculated to contextualize clinical magnitude. Male animals were used to limit hormonal variability;-and-validation-in

females is planned.

RESULTS
Catilage: In terms of cartilage OA changes, Compared-with RCT alone, capsule resection in addition to RCT aggravated < BAEEE: T2k 0 KF (L)

i iONaddineeans ; L MSAS Manki the EXEE: pl, 1 TOXFHRERERICHEDS VT Y
MSAS a:;i Mankin scores more severeliy than‘LHB resegtlon id psul S h B AR LA BAE L R 0 & B B
adding EHB; the worst degeneration occurred with the combined resection (mCTA) (Fig. 2). BmLALD BAEEBTORBEZEHAZELAL, 4
SubehondratIn terms of subchondral bone changes,: RCT alone caused a dramatic reduction in subchondral JHigE: 1.13 &, EHizx

bone mass, and the addition of LHB or capsule resection did not result in any further significant

decreaseBvrvd d-with RCT and deelined further only-in-mcTA. Osteoclast numbers mirrored the changes in

BV/TV, showing a marked increase with RCT alone, and additional LHB or capsule resection did not

further elevate them. However, simultaneous addition of LHB and capsule resection (mCTA) led to a

coordinated decrease in bone mass and an increase in osteoclasts oeN/Bs {in a mirror-image manner-t

BV/FV-(Fig. 2). The expression of IL=1 8 and MMP—-13 paralleled the changes in Mankin and MSAS
scores, correlating with OA progression

Infl bolism: H—+B-and MMP13 sisnals sed-ins iunt-(and-cartilage) with-either LHB sul ; ; Jxr < ith

ecapsule-(Fig. 3).

DISCUSSION

Our fFindings indicate that capsular disruption is the dominant driver of cartilage degeneration. The Capsuloligamentous-capsuloligamentous Gemp’:e%
complex provides a “—reverse trampoline”—" effect, preventing the humeral head from making contact with the undersurface of the acromion®. LHB
resection did not lead to as much OA 10 gression as capsule rese\,lmn suggesting that the capsule plays a more important role in humeral head
stabilityCapsule 1 had-4 At .-1 I\A' k al-cartila The LHB 1k to-d- ie-stabilit kfk 'f»-IF'b-I<

pfe&ee&v&tev—e&ﬂ#ﬂge n the subchondral bone RCT alone likely caused a substantial b(me loss approachmg that seen in mCTA. due to a marked reduction
in the compressive mechanical stress on the humeral head. This suggests that the compressive mechanical stress exerted by the rotator cuff is important for

maintaining humeral head bone mass.For-bone; REF-initi bsorption-biased deling that b - d-when beth-capsul
nd LHB _based-d cstability-are absent (MCTA) laining the-two-sts ttern-Gnitial-dr ith RCT larsest & ith bined-lesions)
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SIGNIFICANCE/CLINICAL RELEVANCE
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Chinieally;-Clinically, repairing the torn capsuloligamentous complex alongside rotator cuff tears is considered important for preventing CTA. In this study.

the significant role of the capsule in preventing CTA after RCT was exnenmenlallv demonstrated. Addmonallv it was shown that the compressive traction

cxcncd by 1hc rmdtor cuffis lmm)rtdnt for maintaining humcml head bone mass. i pesshle R apes ing th
tional cti " hil trolli itis-and-the TL—18/MMP-1 ;
P i plex-is-a-rational-strategyforcartilage p vhile-controtling synovitis-and-the He—HMMP-13-axisrey a
Tauciblo gl o taroer Th e elawif hatis 1 bvwhich strueture (eartil s—bone-vs—infl ion)-and des-af d-found
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Fig.2 Cartilage Degeneration and Subchondral Bone Changes.

Fig.2 Cartilage Degeneration and Subchondral Bane Changes  across Groups.

Across Groups.

Mankin score Mankin score.

Fig1. A list of variations of the rat CTA model
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Fig.3 The number of positively stained cells was counted and

Fig.3 The number of positively stained cells was counted and exprossed as tha percent of the total cell number.

expressed as the percent of the total cell number,

) WG ncortiage
[
- - MMP-13
o
P I . =
- = : 2 e A= e
s = o ol = .
= i - i —
i y; = i - .
i Vs i i ="
§ : £ I

IHC in synovium

g i mp13
i i = T [
5 ) i
[ i
£ £
i x H
# i g H
- -

ORS 2026 Annual Meeting PaperNo.1881



