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INTRODUCTION: 

 Tibial fixation in Anterior cruciate ligament reconstruction is the Achilles 

heel for the whole construct1. Tibial fixation is the most stressed segment of the 

reconstructed ACL. Published literature also suggests that failure of the ACL graft 

is more commonly seen on the tibial side of the graft, and there are various 

reasons for the same2-7. For instance, cancellous bone morphology in the 

metaphyseal region of the proximal tibia makes it anatomically weaker to act as a 

holding ground for the reconstructed ACL8,9,10. Also, the tail end of the soft tissue 

grafts is difficult to secure11. Finally, the forces acting on the ACL tibial graft are 

parallel to the tibial tunnel which makes it prone for slippage3-6. 

 Most of the studies done for tendon to bone healing on the tibial side have 

been primarily animal studies and the results have been extrapolated to 

humans11. Hence it is difficult to make conclusive comments about ideal tibial 

fixation method which will have adequate pull out strength, least tunnel widening 

and which can enhance the graft to tunnel healing. 



WAYS TO DO THE TIBIAL FIXATION AND REVIEW OF LITERATURE: 

 There are various aspects of the tibial fixation which should be considered 

before selecting a tibial fixation method (Figure 1) 

 

Figure 1: Tibial fixation aspects 

A) Site: 

- Based on the site of tibial fixation, it can be either an ‘Aperture fixation’ 

or ‘Suspensory fixation’. 

- In Aperture fixation, such as with interference screw fixation the graft is 

fixed closer to the tibial joint line. This decreases the micromotion of the 

graft by decreasing the length of the intra tunnel mobile segment of the 

Tibial 
fixation

Site

Aperture 
fixation

Suspensory 
fixation

Dimensions

Length Diameter Shape

Material Device 
positioning

Limb 
positioning



graft. Shorter mobile segments have an advantage that they cause less 

tunnel dilatation (Figure 2a) 12-21 

- Since Aperture fixation is based on the principle of compressing the 

graft on metaphyseal tibial bone in the tunnel, its strength vastly 

depends on the quality of tibial metaphyseal bone. Being a cancellous 

weak bone, tibial fixation is the weak link leading to graft pull out or 

slippage especially if patient is started on aggressive physiotherapy in 

early post-operative period22-27. 

- Suspensory fixation is the other type of tibial fixation in which fixation is 

done outside the tibial tunnel on the tibial cortex. Since the cortical 

bone is stronger it gives better pull out strength to the construct22-27.  

- But the mobile segment of the graft in the tunnel with suspensory 

fixation is longer which increases the working length. When subjected to 

early and aggressive rehabilitation, there are high chances of tunnel 

widening because of ‘wind-shield wiper effect’ (Figure 2b)28-33. 



a.                    b.    

Figure 2: Aperture fixation and suspensory fixation. 

 

- Also, excessive micromotion at the graft tunnel interface interferes with 

the incorporation of the graft29-32. 

B) Dimensions of the fixation device: 

- Dimensions of the fixation device are vital in aperture fixation, since 

these devices are in contact with the graft and their structural 

properties affect the biomechanics of the construct. 



• Length: Shorter interference screws i.e. less than 23mm can’t 

resist loads on a greater scale and have poor pull out strength. 

While screws which are longer in length and which engage in both 

proximal and distal cortices prevent graft slippage34-37.  

• Diameter: Apart from few studies such as by Morris et al. which 

showed that wider screws can lead to serious structural damage 

to the graft; most of the literature supports use of wider screws. 

Interference screw diameter which is at least 1mm wider than the 

tunnel diameter gives better strength to the construct and 

increases pull out strength34-37.  

• Shape: Tapered screws are shown to reduce the damage to the 

graft during the screw insertion. But these screws reduce the 

advantages of having better graft compression closer to the joint 

line since the distal part of the screw being tapered can’t 

compress the graft to the tunnel35,36.  

C) Material: 

- Bioabsorbable screws have similar or better fixation strength compared 

to the metallic screws and they cause less damage to the graft during 

the insertion compared to metallic screws38-41.  



- These bioabsorbable screws don’t interfere with tunnel to graft 

incorporation41,42.  

D) Device positioning: 

- Positioning of interference screws is a topic of debate when bone 

patellar tendon bone graft is used. Screws when put on the cancellous 

side of the bone plug compress the cortical side of the bone plug to the 

wall of the tunnel which can hamper graft incorporation. Hence most 

studies recommend putting the screws on the cortical side of the bone 

plug. But there are also chances of suture cut outs while putting the 

interference screws on the cortical side of the bone plug. These sutures 

which hold the bone plug and allow traction to be applied on the graft 

during fixation if cut, can lead to graft slippage43. 

E) Limb positioning:  

- Conventional technique of doing ACL tibial side fixation with knee in 

flexion led to decreased knee extension in patients who had 

physiological hyperextension. 

- Hence Pinczewsk et al. recommended fixing the ACL tibial side with knee 

in extension or hyperextension. But literature regarding the same 



doesn’t show much difference in long term outcome following ACL tibial 

fixation by hyperextension method and by conventional method14. 

 

 

- Hybrid tibial fixation using two modalities of tibial fixation has been 

found to be biomechanically more stable. With such fixations, aggressive 

rehabilitation strategies can be followed. 

- The hybrid fixations can also be used when the tibial metaphyseal bone 

quality is very poor or in revision cases45-47. 

ACT OF BALANCING…. THE WAY WE DO IT: 

- We have always used the aperture fixation with interference screws for 

the ACL tibial side fixation and bio absorbable screws are our implants of 

choice (Figure 3A).  



-  

- We always use tibial screws longer than 25mm length which tend to 

compress the graft at both proximal and distal ends of the tibial tunnel. 

- For the BPTB graft, we put the screws on the cortical side of the bone 

plug so that the cancellous side is compressed against the bone tunnel 

which promotes healing. We often use stronger suture material such as 

No. 2 FiberWire® (Arthrex, Naples, FL) passed through the bone plug 

which doesn’t get damaged during interference screw insertion next to 

the bone plug. 

- In our patients with hyperextension of the knee on the unaffected side, 

we perform tibial fixation with the knee in full extension (Figure 3B).  



- We choose a screw diameter 1-2 mm larger than the size of the tunnel 

for soft tissue ACL grafts but whenever we have to use a metallic 

interference screw, we use a screw of the same diameter as that of the 

tunnel to avoid excessive soft tissue graft damage by the screw. 

- We do not usually perform double fixation routinely unless the tibial 

bone quality is poor. In this situation, we first use a screw 2 mm larger 

and if too loose (e.g. revision situation) use cortical fixation with a 

Suture Washer® (Smith and Nephew, Andover, MA) or bi-cortical screw 

post with washer or staple. 

PITFALLS IN TIBIAL FIXATION: 

- Using interference screw shorter than 23 mm is associated with low pull 

out strength. 

- When using interference screws which are not extending up to the tibial 

joint line, aggressive post-operative mobilization should be avoided. 
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