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Introdusction

Ostenchondral avtografting and allografting are two surgical techniques used to
repair articular cartilage in the knee joint. However, both interventions have existing
zzueshiBl, including:

Quality and availability of replacement tissue
Danor-stte markidity {aueografting)

Immuinclegical complications {allagrafting)

Decelkbarised (dCell} ostecdhandral construcks [Figure 1) are being devdoped to
prowide aff-the=shelf soluBlans. Howeder, there ks often a ok of in wiro evidenoe ta

demonstrate the mechanical and tribolegical performance of novel csteochandial
Interventions before clinical use.

Ruobust ¢

tcan

efficacy and emable predictions about i

mncrfnmmr:dudﬂgﬂﬁpnurmdmkdm

np.:.sl.le mechanical and tibological performanca to the gold standand dll-.qr.:ll. duie b the

sirmilarity betvween their sirschunes

Sampies owd groups: Graftspin of g6 5mm, were implanted into the
medial femoral ondye of pordne tibiofemoral joints within the
coniacth neglon [Figure 2}, the experimental groups incloded:

Knee Smuiation: Tibicfemoml joints were mounted into a single
stathon kbnee simulator™ {Sinulation Sclutions) (Figure 2] and subjected
to 48hour experimental simulations incorporating activities of daily
bving {27-hours walkdng gait (WG) and 1-hour stair ascert (58] all
simulations wsed a 25% naw-bom @lf serum in Ringer's Solution
bubricant

Wisar, Domage and Deformotion Assessmeni:

GraftyPin Stabilty in Recipleat Site |

Porcine osteochondral allografts n=3)

Decellulansed parcine asteschandral allagrafts (n=3)

Stalnless-steal pins [positive contral, n=3)

Unbreated negathe controls: lateral compartment of knees [n=3,
ona firom each grouph

Sirlus Red and H&E stained graft and femoral sections were ued to
assass shructural dhanges and identify oocult damage poststest
ICRS/OARS| grading 04 {0=ncrmal, f=severely abnormal)  of
martilage surfaces was performed pre walking gait (k=0 post
walking gait (t=47 hours) and post stair ascent [teaghours)

Farmaral and tibial surfaces were divided inta 9 reglons and maniscl
inta 3 reglons. Values reported were the mean total score far each
articubating surface (femoral and tiblal D-36, meniscal 0-12)
Sttistics: Enshalwalls test and post hoc Dunn's best with
Boriferroni comection [p < 0.05]
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Slicone replicas of the graft/pin and surrounding femaral cartilage -
waere created after each visual inspection pericd then scanned using |[© |
an optical profiler {Alicona infinike Fooush to calculate the mean

refative: height difference between graft/pin surfaces and femoral
condyle surfaces at aight locatians around graft/fpin [Figure 4)
Stotistics: one-weary ARDYAand post hoc Tukey R0 test [p < 005
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Graft Stahility:

= Decellubrized alografts subsided from the

initial position after 47-hours walking gait,

then subsided beneath femoral cartibge after

an additicnal 1 howr of stalr-ascent (Figure 5|

Allografts and  pesitive  conkrals  showed

mminimal meowvemant during simulations

= Thers was a statistcally significant difference
{p=005] in relathve height beteeen the
decellulansed allograft group and the other
twn e maental grouns post stairascant

= Mo significant differences were chsereed
between the three expermental groups pre
walling gait or post walking gait
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‘Wear, damage and deformation: o Tukg S0 i [ rcemion vid bl vigrifizses, pes 6L
Histalogical amalysis was inconclusive showing negions without darage as well as evidence of cartilage
delarmination af the graft and condyle far both experimental groups (Figure &). Posithve cantroks damaged
the meniscustibla
Mo chear cifferences between decelularised allografits and allografis were observed
ICRS/0ARSE grading shawed sgnificant differences [po0.05) betwesn allografts and negative controls. for
tha fermur post walking gait and bebween positive and negative controks for meniscus pest walking gaik and
past stair ascent. No significant differences were cbserved between allografts and decellularsed allografts
(Figura 7). T
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* Mo aobutaus difference in tribological performance was abserved betwesn the allegraft and deceliularsed
allagraft groups hased an ICAS/CARSI storing ar histological stalning, this indictes decellubarised grafts
ane patentially a Wable alternative

= For graft stahility, decellularised allografts showed subsidence, whereas allografts did not. This could be
diadvantageous, howewer the chserved defichendes are potertially duse ko experimerntal Bmitations:

o The conditions used represent the Immediate post-implantation situation before any host tsswe
ingrowth has ccosred. ingrowth of the host tissue into the decellulanised scaffold in o could
patentialty stabilize the graft and prevent subsidence from aourring

o Changes in nelagihve height could hane been due to changes ko graft cartilage or fermoral cartilage not
just marvemient of the: gradt within the reciphent site

o Asmall sample slze {n=3) for each group was umed during the oumrent sbudy

SHGNIFICANCECLINICAL RELEVAMCE: Decellularised allografts chow potential as a viable atemative 1o
ouisting cartilage repair Infervestions; but fusther Ewestigation k& required. Larger sample dize and
tramslation of this study into human knees & necessary to confirm findings related to wear, damage and
deformation and graft subsidence.
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