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FRAG I L E FOA L  S Y ND ROME ( FFS )

▪ PLOD1 gene, c.2032G>A (kyphoscoliotic EDS in humans)
▪ Lethal Recessive Genetic Mutation 

(Martin et. al, 2021) (Aurich et al., 2019)

(Smythe et al., 2023)



FFS  C A RRI ER 
FREQUE NC Y

1% in Thoroughbreds 17% in Warmbloods

(Reiter et al., 2020)



I N CR E A S E D  F R E Q U E N CY  O F  F F S I N  S W E D I S H H O R S E S

(Ablondi, et al., 2022)



C ONFOR MATI O N

-

-
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(Barrey, et al., 2002)

(Smythe et al., 2023)
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S A MPL E 
POPUL ATI O N

N = 35 horses 

- Mares: 10

- Geldings: 25

- Warmbloods: 17

- Thoroughbreds: 18

- Carriers: 8

- Non-Carriers: 27

Privately owned, sport horses 



V I D EO C OL L EC TI ON



V I D EO PROC ES S I NG

Conformation 
Parameters: 
- Head length 
- Neck length 
- Right forelimb length 

- Elbow to knee 
- Knee to fetlock

- Right hind limb
- Stifle to hock 
- Hock to fetlock



L A B EL ED  V I D EO FRA MES

Frame 1 Frame 2 Frame 3



G ENOTY PI NG
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S TATI S TI C A L  A NA LY S I S

Selected 3 still frames per horse in similar pose

Scaled conformation measurements by head 
length

Box-cox transformation to normalize 
measurement distributions

Performed t-test for differences in limb and 
neck lengths between non-carriers and carriers



RES ULTS





RES ULTS
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RES ULTS

• P=0.4023



Non-Showjumping Horses

Showjumping Horses



L I MI TATI ONS

Sample Size
• Increase overall sample size

Parameters

•Use more than just limb and neck length

• Ex. Back length, shoulder, etc.

External 
Factors

•Age, breed, sex, training, discipline



▪▪

(Rare Diseases, 2023)



AC KNOW L ED G E M E NT S  A ND  QUES TI O NS
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REFERE NC ES












 ) First reported case of fragile foal syndrome type 1 in the Thoroughbred 
caused by PLOD1 c.2032G>A
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