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INTRODUCTION: Anterior tibial subluxation (ATS) in knee extension is seen in anterior cruciate ligament (ACL) injured knees. Further investigation 
showed that subluxation was sometimes irreducible and that the normal tibiofemoral relationship was not restored by ACL reconstruction (ACLR). These 

observations raised concerns regarding clinical outcomes after ACLR, as the altered tibial position can negatively affect the restoration of normal knee 

kinematics and the improvement of postoperative knee stability. The purpose of this study was to investigate whether preoperative ATS with ACL deficient 
knees influences the knee stability after ACLR. 

 

METHODS: A total of 113 patients who underwent primary ACL reconstruction at our hospital were included (58 females, 55 males) between July 2017 
and December 2022. Preoperatively, all patients were taken lateral radiographs in full extension of both knees to evaluate ATS. ATS was measured the 

distance between a perpendicular line to femoral condyles and tibial condyles with respect to the medial tibial plateau to one decimal place (fig.1). These 113 

patients were divided into 2 groups based on the positive ATS. Positive ATS was defined as a preoperative SSD in ATS more than +SD from average 
preoperative SSD in ATS. Evaluation items were age, sex, height, weight, time from injury to surgery, mechanism of injury, posterior tibia slope (PTS), 

knee extension deficit, anterior tibial translation (ATT), postoperative ATS, graft choice, and meniscal tear in arthroscopy. 

 
RESULTS SECTION: In total, the 113 patients were divided into 2 groups based on the positive ATS: positive ATS group (20 patients); negative ATS 

group (93 patients). The overall average of preoperative SSD in ATS was 1.7 ± 1.7 mm. Therefore, ATS of more than 3.4 mm was regarded as positive 

ATS. In the positive ATS group, the ratio of more than 6 months from injury to surgery and the ratio of non-contact injury was significantly higher. SSD in 

ATT at preoperative and postoperative 1Y and ATS at postoperative 1Y were significantly greater in the positive ATS group. There was no significant 

difference between 2 groups in meniscal tears (table 1). The ATS in ACL injured knees with medial meniscal ramp lesion (n=35) was significantly greater 
than that in the knees without meniscal tear (n=37). Also, the ATS ACL injured knees with lateral meniscal tear (n=50) was significantly greater than that in 

the knees without meniscal tears (n=37) (table2). 

 
DISCUSSION: Present study showed that preoperative ATS positive group had greater anterior knee laxity, chronicity and postoperative ATS than the ATS 

negative group. And preoperative ATS in ACL injured knees with ramp lesion or lateral meniscal tear was significantly greater than that in the knee without 

meniscal tear. Preoperative ATS was associates with not only ACL deficiency but also secondary restraint injuries such as ramp lesions and lateral meniscal 
tears and chronicity. 

 

SIGNIFICANCE/CLINICAL RELEVANCE: Preoperative ATS associated meniscal tears (ramp lesions, LM tears) and chronicity and influenced knee 
stability after ACLR. It may be important to perform appropriate meniscal repair at the time of ACLR and surgically treat ACL with in 6 months after the 

initial injury to reduce postoperative ATS after ACLR. 
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Figure1. ATS measurement 

 

 
 

A: Medial tibial plateau 

B: A line perpendicular to A and passing through the midpoint of the 
medial and lateral condyles of tibia 

C: A line perpendicular to A and passing through the midpoint of the 

medial and lateral condyles of femur  
ATS was measured the distance from B to C 

 

  
  

 

 
 

 
Table1.  

 

 
 
 

Table2. Meniscal tears and Amount of preoperative ATS 
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