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The menu

• Suspensory fixation
• Transcondylar cross pins
• Suture post
• Button
• Fixed loop
• Adjustable loop
• Staple

• Interference fixation
• Metal
• Biocomposite
• PEEK



Goal of fixation? Get the graft to heal

• Serial histological analysis

• Layer of cellular, fibrous tissue matures over time

• collagen-fiber continuity between the bone and the tendon

• Collagen fibers resemble Sharpey fibers

• Strength of the interface increases over time



Suspensory fixation

• Can be used for bony or soft tissue grafts
• Allows for maximum graft contact with 

bone tunnel
• Relies on strength of sutures, suspensory 

device, and stitching into graft
• Less concern about blowing out the back 

wall
• Easier to revise
• Graft toggle in tunnel



Suspensory fixation – old school

• Screw suture post
• Easy to use
• Easily available
• Inexpensive
•Works great!



Suspensory fixation – trans pin

•Transcondylar cross pin
• Bad…
• Only works if tunnel is vertical
• Revisions tough



Continuous loop  - history

The shorter the loop the 
better… later continuous 
loop was created



Bone tunnel enlargement 

Windshield wiper effect
Bungee cord effect



Suspensory fixation – femoral side

• Fixed loop
• Button suspension over lateral cortex
• Can increase button size if concerned 

about tunnel
• Must measure your tunnel length to 

determine how much graft to place in 
tunnel
• No concern for loosening of loop 



Continuous loop better than knots



Suspensory fixation – femoral side

• Adjustable loop
• Button suspension over lateral cortex
• Can increase button size if concerned about tunnel
• Tunnel depth you drill determines how much graft 

is in the tunnel
• Can re-tension graft after femoral fixation
• Don’t need to measure tunnel length
• Some concern for loosening of adjustable loop



Suspensory fixation – femoral or tibial side

• Staple
• Good for ”over-the-top” technique
• Useful for revisions with poor femoral 

bone stock
• Useful for pediatric cases – stay out of 

the physis
• Requires another lateral incision
• Hardware can be symptomatic

Zsiadi, Musahl, Arthroscopy Techniques 2022



Suspensory fixation – tibial side

• Cortical button
• Easy to use
• Low profile

• Bone bridge
• Easy to use
• No hardware irritation
• Free!

• Both rely on your knot-tying quality!

Peez, Kittl, OJSM 2023



No tibial fixation?

• Use what God gave you!
• Harvest hamstrings, 
leave attached to tibia

Marcacci, Zaffagnini KSSTA 1998



No femoral fixation?

• Over the top technique 
for skeletally immature
• Take Hamstring (or strip 
of IT band)
• Loop around lateral 
condyle
• Suture to tibia

Marcacci, Zaffagnini KSSTA 1998



Interference fixation – old school

• Press fit
• Chambat

Technique, 1989
• Outside-in
• Excellent bony 

contact
• Makes “killer turn”

Levy et al., Arthroscopy Techniques 2022



Interference fixation – old school

• 95 patients
• 10 yr outcome
• KT-1000: 1.8 mm



Interference fixation – the revolution

• Generates compression – good 
for bony grafts
• Strong time zero fixation
• Less toggle between graft and 

tunnel
• Screws can shred your soft tissue 

graft
• Less contact between graft and 

tunnel
• Can’t put this across the physis
• Worry more about back wall 

blowout
Kurosaka AJSM 1987



Interference fixation

•Metal screws
• Reliable fixation
• They feel great going in!
• They feel terrible if you have to 

take them out…
• Artifact on MRI



Interference fixation

• Bioabsorbable screws
• Good time zero fixation
• Less concern for graft injury
• Easier to revise
• Incorporates and replaced by bone 

over time
• Little MRI artifact
• Can break during insertion
• Can lead to severe tunnel 

widening and cystic changes



Bioabsorbable screw

• persistence of a poly-L-lactic acid (PLLA) interference 
screw 2.5 years after anterior cruciate ligament (ACL) 
reconstruction



Bio IFS increase “direct insertion” healing



Interference fixation

• PEEK screws
• Reliable fixation
• Easy to see on imaging, but without artifact
• Excellent biocompatibility
• Can be difficult to revise?



Does it matter what you use?

• Stick to your guns
• Technique matters… 

rather than devices
• They all work well
• “Never let portal or 

device dictate 
surgery. You are in 
charge!”

Russell Warren



My evolution

TodayJunior AttendingWhat Freddie UsedIn My Training

Femur: fixed loop 
button
Tibia: PEEK screw

’98 Berlin
Press fit

BTB: metal interference screw
HS: cross pin

HS: CL button and post
QT (Since 2012): CL + IFS



Top Reasons for ACL Failure

1. Poor technique
• malpositioned tunnels – did you really see the back wall?
• Too anterior or too vertical
• Wrong graft choice

2. Trauma – graft ruptures, fixation doesn’t fail
3. Anatomy at risk – need to check the slope
4. Improper rehab – return to sport too early
5. Biology issue

Hughes et al.,Musahl, KSSTA 2022. Dan, et al. Dejour, Arthroscopy 2024 



Does it matter what you use?

• Bio-screw vs endobutton
• No difference in clinical outcome

• Bio-screw vs metallic screw
• No difference in clinical outcome

• Cortical suspensory button vs interference screw
• No difference in clinical outcomes



Tips for Success

ü Anatomic
ü Individualized
ü Value Based



Thank You!


