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Tibial eminence (spine) fractures 

•  Most commonly seen in 8-14 y/o 
•  Failure of incompletely ossified tibial 

eminence prior to rupture of ACL 
•  Concomitant injury in 40%  

•  Meniscus, Cartilage 

•  Elastic deformation of ACL prior to 
fracture 
•  Residual laxity following fracture healing 



Classification 

mechanism of injury is similar to intrasubstance ACL tears—hyperextension of the
knee with a valgus or rotational force.3,20–23 In a biomechanical study on primates,
Noyes and colleagues1 found that eminence fractures are more likely to occur at
slower loading rates compared with intrasubstance ACL tears. In children, the
weakness of their incompletely ossified tibial plateau relative to the ACL results in an
avulsion fracture as tensile load is applied.3,23 Before bone failure, an in situ stretch
injury of the ACL may occur1 and may result in clinical laxity despite adequate
reduction of the fracture fragment.24–26

CLASSIFICATION

ACL avulsion fractures may vary considerably in the size of fragment, depth of the
fracture into the tibial plateau, degree of displacement, and amount of comminution.27

These injuries may also result in complete or incomplete ACL avulsions, with the
majority of incomplete avulsions involving the anteromedial bundle.27 The most
commonly used classification system is based on 4 fracture patterns that vary in
degrees of displacement and comminution (Fig. 1). Meyers and McKeever28 defined
types I to III. A type I fracture is the least severe, with a nondisplaced or minimally
displaced anterior margin and excellent bony apposition. In a type II fracture, the anterior
1/3 to 1/2 of the fragment is displaced, with an intact posterior hinge. Type III fractures
are classified in 2 subcategories. Type IIIA avulsion fractures have complete separa-
tion of the fragment from the bony bed without apposition, and type IIIB fractures are
completely displaced and rotated cephalad. Zaricznyi29 described type IV fractures,
which represent comminution of the fragment.

DIAGNOSIS

A patient with a tibial eminence fracture typically presents with a painful knee
hemarthrosis, decreased range of motion, and difficulty bearing weight.24 Physical
examination should include a complete neurologic and vascular examination of the
lower extremity, as well as a thorough musculoskeletal examination of the knee.

Fig. 1. Classification system of tibial eminence fractures. Type I, nondisplaced or minimally
displaced anterior margin; type II, the anterior 1/3 to 1/2 of the fragment is displaced; type
IIIA, complete displacement of the fragment; type IIIB, complete displacement and cephalad
rotation of the fragment; type IV, comminution of the fragment. (Courtesy of Delilah Cohn,
MFA, CMI, Nashville, TN.)
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Interposition of meniscus can block reduction 
 

Blocks to reduction 



Management 

Type I 
•  No consensus on degree of 

flexion/ ranges in literature from 
0-40°  

•  Generally immobilized for 2-6 
weeks followed by protected 
weight bearing 

•  Monitor with serial radiographs 
(4-5 weeks after injury) 

•  Late displacement reported 
despite adequate immobilization 

•  Some advocate arthroscopic 
exam of even non-displaced 
fractures Ando 1996 



Management 

Types II-IV generally surgical 
•  May attempt closed reduction of Type II  
•  50% success 

Arthroscopic vs. open reduction 
Screws vs. suture fixation described 

Management 

portal to reduce the fragment. A 1.25-mm thread-tip guide wire is inserted through the
superomedial portal under real-time fluoroscopy into the anterior medial half of the
fragment. The guide wire should be stopped before entering the tibial physis.
Carefully insert the guide wire as perpendicular to the fracture as possible. A second

Fig. 5. An ACL drill guide, inserted through the anteromedial portal, is used to insert two
2.4-mm drill-tip guide pins that enter the joint at the lateral and medial edges of the fracture
crater.

Fig. 6. A Spectrum suture passer is used to pass a 2-0 Prolene suture or shuttle relay through
the posterior fibers of the ACL.
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My Technique: Arthroscopic Suture Fixation 

Arthroscopic surgery with 
small incisions 

Permanent sutures placed in 
torn ligament  

Passed through small tunnels 
in tibia 

Secured over a metal button 



Complications and Considerations 

Anesthesia 
Bleeding 
Nerve Injury 
Infection 
Nonunion (60% completely displaced fractures w/ non-op) 
Growth disturbance 
ROM loss (I and II << III and IV ) 
Laxity (I and II << III and IV ) 
Arthrofibrosis (5%) 

 12x more likely if ROM started after 4 weeks 

Gans et al 2014 AJSM 
 



Rehabilitation 

TTWB after surgery for 4 weeks 
Knee brace for 6 weeks 
Running at 3-4 months 
Return to sport activities at 4-6 months 



Thank you for your attention! 

Contact: 
Sapersportsmed.com 
@DrMichaelSaper 


