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What is “High Grade” Laxity?

Grade D IKDC Evaluation

Lachman or
Anterior Drawer > 10mm

and/or
3+ Pivot Shift

Magnussen, Arhtroscopy 2016



Presentation of High Grade Laxity

Magnussen, Arthroscopy 2016

Isolated 3+ Pivot Shift
More Common than

Isolated Lachman > 10 mm

Isolated Anterior Drawer
> 10 mm is Rare



Factors Associated with 
High Grade Lachman

Magnussen, Arthroscopy 2016



Factors Associated with
High Grade Pivot Shift

Magnussen, Arthroscopy 2016



Effect of Tibial Slope

Greater Tibial Slope
Increased Static

And Dynamic
Anterior Tibial Translation

But Not Pivot Shift
In ACL Injured Knees

DeJour, KSSTA 2019
Batty, OJSM 2021



Effect of Tibial Slope

Posterior Slope
> 9º

Had 2.35x Risk
Of High-Grade

Pivot Shift
( ≥ 2+ )

Batty, OJSM 2021



Role of Anterolateral Ligament

ALL Injury is
More Frequent in

Patients With
Higher Pivot Shift

Park, KSSTA 2019



Summary of Risk Factors

Chronic Injury (> 6 Months)
Generalized Laxity

Meniscal Tear
(? Any, Ramp, Root)

Higher Posterior Tibial Slope
ALL Injury



Does Pre-operative Laxity Matter?

YES!!!
High Grade

Pre-Operative Laxity
Increased Risk of
Revision Within

6 Years

Magnussen, AJSM 2019



Revision ACL

Patients with
Failed ACL Reconstruction

Often Have
High Grade 

Laxity



Ideal Graft

Strong
Stiff

Rigidly Fixed
Quickly Incorporated

Durable
No Donor Site Morbidity



Graft Options

Autograft
Bone-Patellar Tendon-Bone

Hamstring
Quadriceps Tendon

Allograft
Synthetic



Synthetic

Strong and
No Need for Incorporation

Not Durable
LARS - 33.3% Failure Rate

At 7 year f/u
Reactive Synovitis

20%

Tulloch, KSSTA 2019



Allograft

Large
No Donor Morbidity

Processing Affects Strength
Slower Incorporation
Higher Failure Rate in 

Younger patients

Wasserstein, Sports Health 2015

Autograft 9.8%
Allograft 25.0%



Hamstring

Large Cross-Section
Stiff & Strong
(If Quadrupled)

Slower Incorporation
Variable Size

6.8 x Failure Rate 
With Size ≤ 8mm

Conte, Arthroscopy 2014



Bone-Patellar Tendon-Bone

Strong
Stiff

Rapid Incorporation

Donor Site Morbidity



B-PT-B vs Hamstring

Higher Failure Rate
In Scandanavian Registries

MOON Group:
Hamstring Failures

2x in Young Active Patients
When Controlling for Laxity

Gifstad AJSM 2014
Spindler, AJSM 2020



Quadriceps Tendon Autograft

Marked Increase
In Usage Over
Past 10 Years

Dissatisfaction with
BTB or HS Grafts



Quadriceps Tendon

Strong
2,185  vs 1,580 N

Large Cross-Section
91.2 vs 48.4 mm2

Stiff
466 vs 278 N/mm

Less Donor Site Morbidity

Shani, Arthroscopy 2016



QT-Bone vs. Soft Tissue QT

Similar Outcomes
Higher Rate of + Pivot Shift in QT-B

Crum, Arthroscopy 2021



Systematic Review:
Quad Tendon vs. Patellar Tendon

Mourabes, AJSM 2019



Systematic Review:
Quad Tendon vs. Hamstring

Quad Tendon Had
Less Pivot Shift Laxity

And
Lower Failure Rates

Especially if HS Femoral Fixation
With Compression Screw

Nyland, KSSTA 2020



B-PT-B vs Quad Tendon RCTs

Equal Outcomes

Less Donor Site Morbidity

Lind, Br J Sports Med, 2020
Barie, Arch Ortho Trauma 2021



Danish Knee Ligament Registry

Significantly Higher
Revision Rate with

QT Graft

Lind, KSSTA 2020



Experience Matters

Much Higher
Revision Rate for

QT ACLR
In Centers That

Performed Fewer Than
100 QT Surgeries

Over 8 Year Period

Lind, KSSTA 2021



My Recommendations

• Treat Associated Lesions (ALL, Menisci)
• Never Use Synthetic or Allografts
• Avoid Hamstrings in High Grade Laxity
• B-PT-B or Quad Tendon for Most
• Quad Tendon for Revisions or Kneelers



Quadriceps Tendon




