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Reduced tibial eminence size is substantial risk factor for ACL injury: Is there more to find?

Min Yu

Other Contributors:

Yujia Li

Ke Chou

Dear Editor,

We read with great interest the paper entitled “Knee Morphological Risk Factors for Anterior Cruciate 

Ligament Injury: A Systematic Review” published online in Jan 21, 2020, in J Bone Joint Surg Am. Bayer 

et al. concluded that reduced tibial eminence size and intercondylar notch stenosis are substantial risk 

factors for ACL injury (1). This systematic review is a valuable study with great interest, and give us some 

very important inspiration about ACL injury, which we would like to address for the authors.

We all know that the anterior cruciate ligament (ACL) is the most important structure located in the 

intercondylar notch and is very important for the stability of knee joint. ACL injury is common and many 

factors may influence the occurrence probability of it. Among them, the morphological characteristics of 

the intercondylar femoral notch and the tibial plateau have been shown to be related to the injury of ACL, 

which to be more exactly, are the shape and volume of intercondylar notch and the size of the tibial 

eminence, just like the article’s conclusion. Usually there is a inverse correlation between the shape and 

size of tibial eminence and the volume of intercondylar notch. That is the larger the tibial eminence, the 

smaller the volume of intercondylar notch. For ACL closely contacts with the tibial eminence, when the 

tibial eminence become bigger or hyperplasia, it will certainly decrease the volume of intercondylar notch, 

squeeze and bend the ACL.

Hyperplasia and osteophyte of tibia eminence is often seen in osteoarthritis of knee, which is considered as 

one of the feature. It is very common in arthroscopic surgery, especially the old patients with osteoarthritis 

and degeneration of ACL. In these patient tibial eminence is getting bigger or hyperplasia, then the 
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distance between tibial eminence and femur condylar become more narrow, even more they can directly 

contact or collide with each other. We consider this phenomenon a compensatory response of human body 

to the degeneration of the joint and failure of ACL and instabilities, so as to restore the stability and 

function of knee joint to a certain extent. For the hyperplasia of tibial eminence may increase the length 

and tension of ACL and decrease the volume of intercondylar notch. So we suppose that the hyperplasia 

and osteophyte of tibia eminence can increase the tension of ACL, decrease the volume of intercondylar 

notch and increase the stability of joint. We will proceed further research to confirm this hypothesis, to 

examine whether the size of tibial eminence can change or how to change the length and tension of ACL 

and the volume of intercondylar notch, and to what extent, whether it is a self protective mechanism for 

the gradually loss of ACL function and instability of knee joint.
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Bony morphological risk factors for anterior cruciate ligament (ACL) injury continues to draw much 

interest and a plethora of studies have investigated various factors. We thank the readers, Yu and 

colleagues, for their interest in our study (1,2).  The systematic review identified three studies that 

investigated the tibial eminences, all of which concluded reduced size is a risk factor for ACL injury (3, 4, 

5).  Yu and colleagues theorize that increased tibial eminence size may increase the tension on the ACL 
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and may provide increased rotatory knee stability. To the authors’ knowledge, the relationship between 

tibial eminence size and tension on the ACL has not been reported in the literature and the proposed 

mechanism would need to be investigated as proposed by Yu and colleagues.

Sturnick et al performed volumetric assessment of the tibial eminences from MRI of both ACL-injured 

and non-injured patients (5). Reduced medial tibial eminence volume was associated with ACL injury in 

male patients. Tibial eminence height, width, or length individually were not predictive of ACL injury. 

Both Uhorchak et al and Xiao et al reported on tibial eminence width on plain radiographs, and reported 

decreased tibial eminence width was associated with ACL injury (3, 4). Yu and colleagues also conjecture 

on the relationship of the tibial eminence and intercondylar notch, noting that increased tibial eminence 

size may decrease the intercondylar notch size. The systematic review did not discover any studies 

reporting on that relationship, although decreased intercondylar notch size is clearly one of the strong 

associations with ACL injury risk (1).

Yu and colleagues also discuss the increase in size of the tibial eminences with osteoarthritis and propose 

this is a compensatory mechanism in the setting of chronic ACL degeneration with aging (2). Although 

this does not appear to have been studied in the literature to date, it is worth noting the Parson’s knob, or 

tuberculum intercondylare tibiae tertium. The presence of this bony prominence anterior to the medial 

tibial eminence was reported to be a risk factor for ACL injury (6).  It was theorized to form in response to 

a chronic traction load on the ACL, and thus was found with increasing incidence in ACL-injured patients.

We are thankful that our study has inspired further theories and potential investigation from Yu and 

colleagues. Further research is necessary to truly understand the variations in bony morphology and the 

role in rotatory knee stability. Our improved understanding of the anatomy should be considered in the 

individualized anatomic ACL reconstruction to optimize outcomes.

References

1. Bayer S, Meredith SJ, Wilson K, deSa D, Pauyo T, Byrne K, McDonough CM, Musahl V, Knee Morphological Risk Factors for Anterior 

Cruciate Ligament Injury: A Systematic Review. J Bone Joint Surg Am. 2020 Apr 15;102(8):703-718.

2. Yu M, Li Y, Chou K. Reduced tibial eminence size is substantial risk factor for ACL injury: Is the reverse right? Letter to the editor. J Bone 

Joint Surg Am. 2020 May 6.

3. Uhorchak JM, Scoville CR, Williams GN, Arciero RA, St Pierre P, Taylor DC. Risk factors associated with noncontact injury of the 

anterior cruciate ligament: a pro- spective four-year evaluation of 859 West Point cadets. Am J Sports Med. 2003 Nov- Dec;31(6):831-42.

4. Xiao WF, Yang T, Cui Y, Zeng C, Wu S, Wang YL, Lei GH. Risk factors for noncontact anterior cruciate ligament injury: Analysis of 

parameters in proximal tibia using anteroposterior radiography. J Int Med Res. 2016 Feb;44(1):157-63.

5. Sturnick DR, Argentieri EC, Vacek PM, DeSarno MJ, Gardner-Morse MG, Tour- ville TW, Slauterbeck JR, Johnson RJ, Shultz SJ, 

Beynnon BD. A decreased volume of the medial tibial spine is associated with an increased risk of suffering an anterior cruciate ligament 

Copyright © By The Journal of Bone and Joint Surgery, Incorporated

Bayer, Steve et al.

Knee Morphological Risk Factors for Anterior Cruciate Ligament Injury: A Systematic Review

http://dx.doi.org/10.2106/JBJS.19.00535

3 of 4



injury for males but not females. J Orthop Res. 2014 Nov;32(11): 1451-7.

6. Pecina M, Bajok I, Pecina HI. Tuberculum intercondylare tibiae tertium as a predictive factor for anterior cruciate ligament injury. Am J 

Sports Med. 2001 Nov- Dec;29(6):709-11.

Copyright © By The Journal of Bone and Joint Surgery, Incorporated

Bayer, Steve et al.

Knee Morphological Risk Factors for Anterior Cruciate Ligament Injury: A Systematic Review

http://dx.doi.org/10.2106/JBJS.19.00535

4 of 4


