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Introduction

Gaulrapp 2021 Int Orthop

Soccer players experience considerable knee stress, particularly on the tibial 
tuberosity and patella, due to the kicking a ball, jumping and cutting since childhood.
Repeated traction forces on the tibial tuberosity→Osgood-Schlatter disease (OSD)

Ladenhauf 2019 Curr Opin Pediatr, Pan 2022 AOTS

Green 2020 AJSM, Sheppard 2021 JPO

OSD and posterior tibial slope (PTS) are related
Does extension stress affect PTS?



Secondary ossification center of tibial tuberosity remains as ossicles

ossicle associated with Osgood‒Schlatter disease (OOSD)

Fujita 2022 Arth Tech, Eun 2015 Arthroscopy, Pihlajamaki 2009 JBJS

bipartite patella (BP)

symptomatic rate 2%, common in athletes

Bone lesions affecting the knee extension mechanism

Loewen 2021 OJSM, McMahon 2016 KSSTA, Matic 2015 Knee

It was hypothesized that male professional soccer players have greater prominence of 
the tibial tuberosity, greater PTS, and a higher OOSD and BP incidence.

This study aimed to identify the differences in knee bone morphology and accessory 
ossicles between soccer players and controls.



Soccer group
2013〜2023 Professional male soccer players who had medical check-ups at our hospital
334 knees average 23.6 years （16-35 years）

Methods

Control group
2016〜2023 Male patients age-matched to the soccer group (16-35 years) who visited our 
hospital and had undergone radiography 223 knees
average 24.7 years

exclusion
patellar dislocation (n = 5)
collagen disease with bone lesions (n = 2)
anterior cruciate ligament (ACL) reconstruction using a bone-patellar bone graft (n = 2)



Radiography Analyses

ü tuberosity height ratio (THR)（b/a）
ü PTS

Green 2020 AJSM

THR: Length (b) from anterior margin of tibia to tibial tuberosity 
tip, divided by length (a) from anterior margin to bone axis
PTS: Angle between perpendicular to bone axis and tangent to 
medial tibial plateau

OOSD and BP incidence were evaluated using 
knee radiography

OOSD BP



THR PTS, ° OOSD,% BP, %

Soccer 0.276 9.42 10.8 6.3

Control 0.213 8.23 3.1 0.45

P <0.001 <0.001 0.002 0.001

Comparison of the Soccer group and the Control group

Results



large prominence of the tibial tuberosity
substantial PTS

CA B

Soccer ControlRepresentative images



Discussion

jumping, cutting, sprinting and 
kicking
Traction of the quadriceps 
muscle on the superior patella
traction on the tibial tuberosity 
through the patellar tendon
traction on the anterior tibial 
plateau via the ACL

substantial load 
when kicking a ball

Male professional soccer players exhibited greater prominence of the tibial tuberosity, greater 
PTS, and a higher incidence of OOSD and BP



This may lead to an increase prominence of tibial tuberosity and PTS.

Tibial shear force ↑
anterior tibial translation ↑
ACL load ↑ Shelburne 2011 JOR

OSD、tibial tuberosity fracture Sheppard 2021 JPO

PTS ↑

greater PTS  → ACL injury risk Salmon 2018 AJSM , Webb 2013 AJSM

ACL injuries are most common in soccer players with a high risk of injury
Gornitzky 2016 AJSM

negative cycle



Hirano 2002 Skeletal RadiolOOSD can cause symptoms and should be prevented

Male soccer players, subjected to heavy foot and ankle loading from childhood 
have a higher incidence of accessory ossicles in the foot and ankle. Kinoshita 2024 Int Orhop

heavy tibial tuberosity and patella 
loading from childhood 

Loewen 2021 OJSM, McMahon 2016 KSSTA, Matic 2015 Knee

OOSD, % BP, %

Soccer 10.8 6.3
Control 3.1 0.45

P 0.002 0.001 OOSD, BP incidence ↑

BP
symptomatic rate 2%, common in athletes



Limitation

• Only male participants were included

• some participants in the control group might have played soccer or similar sports since childhood, 

and their activity level was unclear.

• Selection bias may have been present in the control group.

Conclusion

• Elite male soccer players had greater prominence of the tibial 

tuberosity, greater PTS, and a higher incidence of OOSD and BP.
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