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Incidence female / male ratio ACL rupture 
3.5 basketball
2.8 soccer



Epidemiology

Female basketball athletes have a greater risk of knee and ankle injury compared with male athletes 



Knee and ankle injuries account for more than 
one half of the reported injuries



Lateral ankle sprain most frequent
Knee injuries more games missed



Epidemiology

Analysed players knee injury  1997 -2019 
retrospectively 
99 knee injuries – 1 missed game 



Epidemiology 







Epidemiology 

17 % contact injuries
83% non- contact injuries

58% Planting/pivoting the foot 
33% Landing 

92% hip flexion 

ALL leg flexion, knee flexion and valgus 



Epidemiology



Why is the female ACL more prone to injury

• Hormonal 
• Anatomic differences
• Neuromuscular !!
• Environmental ( playing surface ) 



Hormonal  

• ACL injury and menstrual cycle
• ACL injury and hormonal contraceptive 
• Knee laxity and menstrual cycle



ACL injury and menstrual cycle

• Laboratory studies 
• Exposure of ACL to Estradiol

Dose-dependent reduction in fibroblast 
and collagen synthesis 
 this effect is attenuated by progesterone

• 4 poor quality / 1 fair quality study
> Lowest risk for ACL injury in luteal phase 



ACL injury and hormonal contraceptive 

• 7 studies > 2 large and high quality studies 
20% reduced risk for ACL injury while on OC
Progesterone dominance of OC reduces 

the effect of Estradiol > progesterone only OC? 

• No recommendations to modify practices
during menstrual cycle or 
place female athletes on oral contraceptives 



Knee laxity and menstrual cycle

• 6 studies – fair quality 
Knee laxity significantly increased in 

ovulatory phase compared to follicular phase
Measured differences clinical significant? 

• Other 6 studies- fair quality 
3 ovulatory phase / 1 luteal phase / 1 no difference 

• Relation ACL laxity – Estradiol? 
4/ 5 studies highest ligament laxity when Estradiol concentration is high.



Hormonal  

No consensus 



Anatomic differences 

• Tibial anatomy 
• Femoral anatomy 
• ACL size 
• Lower extremity alignment



Anatomic differences - Tibial plateau slope

Tibial plateau slope
= normal posterior to anterior inclination of the 
tibial plateau 

Woman: 
• Increased PTS 
• Greater lateral PTS > medial PTS 

 Increase anterior tibial translation  
 Internal  rotation of tibia during weight bearing 
 greater ACL strain

Increased PTS will accentuate normal anterior 
tibial translation and internal rotations 
commonly seen during sudden loading 
conditions like landing from a jump or cutting 
manoeuver



Anatomic differences  - meniscal slope 

• Antero-posterior meniscal slope
• Meniscal slope and PTS not 

always  equivalent 
• Hudeck et al. 2011

• Greater meniscal slope in 
uninjured women compared with 
uninjured men 

• Greater lateral meniscal slope 
among men and women with non-
contact ACL injury 



Anatomic differences – femoral notch  
• No consensus but trend toward woman have
smaller femoral notch than men.

• Zeng et al. meta-analyse: Narrow femoral notch 
strongly associated with increased risk of ACL 
injury
Impingement ACL during non-contact twisting 

movement 

• Conflicting evidence 
no universal consensus measurement methodology 

for notch size 



Anatomic differences – ACL size smaller  

Various studies show that 
• Gender difference in ACL size

• woman have smaller ACL compared to men 
• Smaller ACL, when subjected to the same force, more prone to injury than larger ligaments 

• Gender difference in structural properties
• female ACL lower strain stress and elasticity at failure compared with men ACL ? 

• Ligament size and notch size are related ? > further studies 
• Smaller notch > smaller ACL > less resistant to tensile force 
• Smaller notch > big ACL > impingement during internal rotation and valgus 

BUT : no universal consensus measurement methodology for ACL size 



Anatomic differences – lower extremity alignment 

• Lower extremity STATIC alignment
• Not predictive 
• Ratios hip width to femoral length about equal male and female

• Ratios better measurement than absolute with  



Anatomic differences 



Neuromuscular differences  

• Gender differences in neuromuscular activation patterns > ACL injury 

• Maximal contraction of knee musculature reduces anterior tibial translation 

• Female athletes
more anterior tibial laxity ( arthrometry )
 take longer time to generate maximum hamstrings torque during isokinetic testing 
Contract initially the quadriceps, instead of the hamstrings
 less muscle strength  and muscle endurance 
 less effective in stiffening the knee 



Neuromuscular – core stability 

• Proximal control dictates distal function
• Abdominal 
• Back extensor 
• Hip musculature 

• Lack of control > getting in at risk position for ACL injury



Prevention 

• Intrinsic risk factors 
• Extrinsic risk factors > changeable 

• Avoid sport-specific at-risk motions and positions 
• Land safely –in control

• Avoid one-leg landing, out-of-control baseline landings, straight leg landings 
• Foot movement during cutting 

• Activate protective neuromuscular responses when at-risk situations are 
encountered 



https://www.youtube.com/watch?v=QLvB9eTC5J8




