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Key Factors of Patellar Instability
Lateral Displacement Tendency
}.}.‘.°.,-"°-.';°.-".:°{.-“-.}(Modified Insall-Salvati Ratio >1.3)

Trochlear Dysplasia

(Dejour Classification Type B/C)

MPFL Insufficiency

(Grade lll Medial Ligament Laxity)
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Research Problem

Dimension

o Birth Weight

., Childhood BMI

_. Prenatal Intervention

Scientific Question

Birth weight — Lifetime dislocation risk trajectory

BMI-sex interaction analysis in patellar stability

Critical window for nutritional intetvention efficacy



Mendelian Randomization Design
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Multidimensional Exposure Analysis

Birth Weight (ebi-a-GCST007557) 1.90 (1.28-2.82)

Birth Weight (ieu-a-1083) 1.96 (1.29-3.00)

Body Size at 10 (ieu-b-5107) 1.92 (1.23-3.02)

Body Size at 10 - Females(ieu-b-5108) 1.62 (1.01-2.60) b
S o o
. ."o. %, o S
Body Size at 10 - Males(ieu-b-5109) 1.80 (1.07-3.02) "o, v, °
e ® o
00.,00:00 : - : a.
@ @
Body Size at 10 (ukb-a-34) 1.81 (1.16-2.82) B @zﬁ e z :
@@@@@@@i m@ 2
0000e ; - @
Body Size at 10 (ukb-b-4650) 1.66 (1.09-2.54) 0 . 3 -
\ ISAKOS MUNnICH o o5 1 15 2 25 3
CONGRESS GERMANY Odds Ratio (95% ClI)
2025 June 8-11




MR Test MR Test, MR Test MR Test
Inverse variance weighted Weighted median Inverse variance weighted (multiplicative random effects) Weighted median Inverse variance weighted (multiplicative random effects) Weighted median Inverse variance weighted (multiplicative random effects) Weighted median
/ MR Egger / Weighted mode

/ MR Egger / Weighted mode / MR Egger / Weighted mode

/MR Egger /" Weighted mode

0.2-

0.4-

M13_PATELLADISLOCATIO

M13_PATELLADISLOCATIO
M13_PATELLADISLOCATIO
M13_PATELLADISLOCATIO

0.2- b

*®

x
I
c
[}
>
=
c
=
k=]

-02-

002 0.04 0.06 0.08

. ) ) ! @
N : o 0.2 0.04 0.06 0.08 o ] @ @
SNP effect on Comparative body size at age 10 || id:ukb—b-4650

01 02 0.1 _ o 002
SNP effect on Birth weight || id:ebi~a-GCST007557 SNP effect on Birth weight || id:ieu-a-1083 SNP effect on Comparative body size at age 10, Males and Females || id:ieu-b-5107 é-e P CY Y 2] p
VD00 o o000, & ®e o
MR Test MR Test MR Test 'y @ o o @

Inverse variance weighted (multiplicative random effects) Weighted median Inverse variance weighted Weighted median Inverse variance weighted (multiplicative random effects) Weighted median . . . .

SNP effect on Recurrent dislocation of patella || id:finngen_R11
SNP effect on Recurrent dislocation of patella || id:finngen_R11
SNP effect on Recurrent dislocation of patella || id:finngen_R11

SNP effect on Recurrent dislocation of patell

o) /R Eger / Weighted mode o) /MR Egger /" Weighted mode o) /R Eger / Weighted mode @ 'Y LA J ®
g g g ® o0 & ®e. :o
S S S P
9 9 9 @ &
(%2} (%2} (%2}
3 3 3 ® O
< < <
3 o04- 3 o03- 3
o o o
E| * E| E|
e e e
EI EI EI

02 2

0.2- i
.
01 e I

!
o

0.025 0.050 0.075
SNP effect on Comparative body size at age 10, Females || id:ieu-b-5108

0.02 0.04 0.06 0.08
SNP effect on Comparative body size at age 10, Males || id:ieu-b-5109

0.02 0.04 0.06 0.08
SNP effect on Comparative body size at age 10 || id:ukb-a-34

ISAKOS MUNICH

CONGRESS
2025 GERMﬁE}I Scatter

SNP effect on Recurrent dislocation of patella || id:finngen_R11
SNP effect on Recurrent dislocation of patella || id:finngen_R11
SNP effect on Recurrent dislocation of patella || id:finngen_R11




MR Method

Inverse variance weighted

MR Method MR Method MR Method
Inverse variance weighted Inverse variance weighted Inverse variance weighted MR Egger
MR Egger MR Egger MR Egger
1.5-
. .
150~ 150
. .
J| . a . . 12-
.
1.25- 1.25-
1.0- =
.
.
. >
. L
> > > 2 .
w ] i . =
B € @D -
- - 3 = 0.8-
1.00- . 1.00- . e ®
. .
L
© .
. .
0.5- ¢ - .
s . Ol o ceoey o, o o ©
s * e e o ® e o s o & o 2o o * * ot e
0.75- 075 . o |o oK "..":n‘.'. o8 . . PSL S X S P
. . . ] . . . ] . & o u‘"ﬁ"' i ¢ . 0.4- e %0 ..l’“'
. o o, ? . G o 50 . U o . Ce 8° -:" o‘l" .-.‘. ® o0 4 g0 Y ".‘ * &
. * . SR . J “ . LA . J oo, 3, ,"S).."h:- . o8 o . o o o oe®e L S &
. o . . . o . . . ® &2
. . = .
. . s 9 ' . '
-10 -5 0
2 4 2 4 -10 -5 0 5 10 Biv
B B Biv
MR Method
MR Method MR Method Inverse variance weighted
Inverse variance weighted Inverse variance weighted MR Egger
MR Egger MR Egger
15-
.
15-
i @
- ] o © &
.
10- »
- ' 10 F O, 0 _0° 90
. e . N [ ® ® o 0 o
a [ ]
> b > %]
¢ - g e dog. % o °°
] ] o P - * * © @
- - : @ & o
oo o Ly . & . . @ [ ]
.
'k A .. ®e 0o ® ®
c 4 & 'og e ®
05- o o 25 . rl . . . .
% log *qd® °° al %o o o 2 % ’ d O . .
g = o) & ¢ % e G . - o ® oo *e o . .
egess, othl : . . . g . - i . ®
o . @0 3% o0 siete, %0,V ces "% et o SIS P . . ".
L TR o Sl T oL P SIS . 04 . TR LRI . o o0 ® _©o
. AP AT T T LT Y-S o RO [ &
. . D’ Y 1o L e %% T o . alo 0....." ..,-)... .g.:. ol . . .
. *» . * o, % ::ﬁ v’ Ny . %y ¢ © ‘.. . . c ' O .
.
. . o0
O 2 ' ' ' ' '
-5.0 -25 0.0 25 5.0 . o ® @ ] ® &)
-10 -5 0 5 10 -10 -5 5 10 ﬁlv .
" ®0

CONGRESS g};gn LE.I;I 08T ®e,
2025 June 5-11 Tunnel epcop




rs900399 -
rs10872678 -
rs2497304 -
rs113086489
rs2946179
rs138715366 -
rs10818797 -
rs2168443 -
rs1411424
rs3780573
rs28530618 -
rs134594 -
rs854037 -
rs10830963
rs7998537
rs1819436
rs9368777 -
rs7854962 -
rs2131354 -
rs62240962 -
rs72480273
rs11720108
rs111778406
rs753381 -
rs35261542 -
rs2229742
rs72851023
rs144843919
rs10935733 -
rs2473248 -
rs798498 -
rs1351394
rs3753639
rs2306547 -
rs6016377 -
rs79237883 -
rs13266210 -
rs740746
rs7575873
rs17034876
rs7964361 -
rs12906125 -
rs72833480 -
rs12543725
rs1415701
rs7402982
rs4144829 -

All

'Birth weight || id:ebi-a-GCST007557" on 'Recurrent dislocation of patella || id:1 fmngen R11_M13_PATELLADISLOCATIO"

00

rs900399 -

rs10872678

rs2497304

rs113086489

rs2946179

rs138715366 -

rs28415607

rs10818797 -

rs1411424 -

rs3780573 -

rs28530618 -

rs134594

rs854037 -

rs7998537

rs1819436

rs11719201

rs2131354

rs72480273 -

rs41311445

rs111778406 -

rs35261542 -

rs763381 -

rs72851023 -

rs144843919

rs2473248 -

rs10935733

rs798498

rs1351394

rs3753639

rs6016377 -

rs2306547

rs79237883 -

rs13266210

rs740746 -

rs7575873 -

rs17034876

rs7964361 -

rs12906125

rs72833480 -

rs12543725

rs1415701

rs7402982 -

rs4144829

Al

i . B
0.3 0.6 0.9 1.2 0.00 0.25 0.50
R leave-one-out sensitivity analysis fol

0.25 0.50 0.75 1.00
R leave-one-out sensitivity analysis for
'Comparative body size at age 10 || id:ukb-b— 4650' on 'Recurrent dislocation of patella || id:finrngen_R11_M13_PATELLADISLOC/

ISAKOS ' ¥ MUNICH

CONGRESS GERMANY

June 8-11

MR leave-one-out sensitivity analysis for
'Birth weight || id:ieu-a-1083' on 'Recurrent dislocation of patella || id:finngen_R11_M13_PATELLADISLOCATIO"

075 1.00 125 00 03

: : g -
0.0 03 06 0.9
R leave-one-out sensitivity analysis for

M
'Comparative body size at age 10 || id:ukb-a-34' on 'Recurrent dislocation of patella || id:finngen_R11_M13_PATELLADISLOCA"

Leave-one out

MR leave-one-out sensitivity analysis for
'Comparative body size at age 10, Males and Females || id:ieu-b-5107" on 'Recurrent dislocation of patella || id:finngen_R11_M13_PATELL

T T 1 T T T .
0.6 09 1.2 0.00 0.25 0.50 0.75 1.00
MR leave-one-out sensitivity analysis for
'Comparative body size at age 10, Females || id:ieu-b-5108' on 'Recurrent dislocation of patella || id:finngen_R11_M13_PATELLADISI

rs7132908
rs16120
rs663129 -
rs6752378 -
rs11790060
rs1576655 -
rs1321434
rs41310284
rs73317492 -
rs2693560 -
rs75577466
rs1532127 -
rs13083873
rs1775255
rs7239114 -
rs10504620 -
rs10896348
rs7316962 -
rs3817334
rs17637472

rs4650277 -
rs115319174 -
rs115597956
rs3212519
rs7190603
rs3784710
rs7978669 -
rs4688359 -
rs77165542
rs12140153
rs13107325
52862874
rs11218734 -
rs10968101 -
rs2250081
rs9568868
rs2979139 -
rs62405422
rs73898513 -
rs11030102 -
rs10938398
rs61980365
rs55654862 -
rs7159126
rs7306710 -
rs34020954 -
rs10188334
rs1452991
rs10496885 -
rs56094641
rs879620 -
rs7550711 -
rs539515

All- G
' ' ' '

0.0 0.4 0.8 12
MR leave-one-out sensitivity analysis for
'Comparative body size at age 10, Males || id:ieu-b-5109' on 'Recurrent dislocation of patella || id:finrngen_R11_M13_PATELLADISL(




Exposure

Prenatal Nutrition A

Child BMI 1

- N

1 Screenmg Patellar stability screenmg for Iow birth welght mfants

2 Monitoring  Annual BMI velocity monitoring in preadolescence

Birth Weight 3 Intervention Prenatal nutritional supplementation RCT |
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A Methodological Limitations Assessment B Futrue Research Roadmap
Impact Score (1=Minimal, 5=Critical)

Impact Severity
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Genes sculpt the temple of motion,
where life’s first balance writes eternity
in bone.

----Chao Zhang

Alone | initiate, Together we innovate,
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