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SATURN Study Group: 15 Surgeons, 10 Centers



Background

• Outcomes of ACL Reconstruction (ACLR) in skeletally 
immature patients are being studied by the PLUTO group. 

• The Modified Macintosh ACLR with IT Band autograft, 
developed by Dr. Lyle Micheli, has shown favorable results 
in prepubescent children

• Older adolescents with closing or closed physes are the 
most affected age group with the highest retear rates.

• Therefore, longstanding interest in application of the 
Micheli technique for older adolescents has led to 
modifications of the technique for this age group.

ACL Injury by Age, Sex

Renstrom P, Ljungqvist A, Arendt E, et al. Non-contact ACL injuries in female athletes:an International 
Olympic Committee current concepts statement. Br J Sports Med. 2008;42(6):394–412.



Background

• Similar to a technique described by the SANTI group, the 
SATURN technique utilizes a complete femoral tunnel from 
the ACL footprint (inside the notch) to the ALL footprint 
(just proximal/posterior to the lateral epicondyle).

• An RCT study investigating a similar technique in adults 
found no differences in re-rupture rates between ITB and 
BTB at 15-year follow-up.

ALL



Purpose

To investigate, in comparative fashion, 

the peri-operative safety, post-operative complications, and 

2-Yr Functional/Patient-Reported Outcomes (PROs) of 

ITB-ACLR+ALLR vs. BTB-ACLR

in a large demographically and geographically diverse 
adolescent population.



Methods

SATURN ITB (Modified-Micheli)
Femoral tunnel-based (outside in) graft 
passage

BTB
Either
• Suspensory fixation on femur
• Aperture fixation on femur



Methods – Data Collection, Forms
Demographic Data
• Athletic status, activity

Injury Data
• Injury activity (Sports vs. recreational play vs. other)

• MOI (contact vs. non-contact)

Radiographic Measurements (AP, lateral XR; MRI)
• Posterior slope

• Notch width

Primary Outcome Measures (Validated PROs)
• Pedi-IKDC, KOOS, HSS Pedi-FABS

Secondary Outcome Measures
• Pain, QOL (EQ5D)

• Satisfaction

• Complications
• Arthrofibrosis
• Re-tear
• Meniscus tear



Results – Demographic, Surgical Variables

No significant differences in age, sex, BMI, PROs, operative time, tourniquet time, or RTS time 
between the two treatment groups. 
The tunnel diameter in the ITB-ACLR group is significantly smaller compared to the BTB-ACLR group.



Results – Complications

2 graft ruptures in the ITB-ACLR group (one grossly noncompliant patient), none in BTB-ACLR group.
6 cases of Arthrofibrosis warranting intervention in the BTB group.
2 cases of clinically significant Quad Neuropraxia a/w Patellar Tendonitis affecting early rehab in BTB-ACLR group.
Overall, complications are similar between the two groups.



Results – Patient Reported Outcomes (PROs)

6 month PROs showed statistically 
significant superior Pedi-IKDC results 
in ITB group compared to BTB.

There were similar activity levels in 
both groups.

Not statistically significant superior 
KOOS Pain, Symptoms, and Sports 
scores in the ITB-ACLR group, although 
approached it.

All other baseline and 6 month scores 
were similar.



Conclusions
Preliminary safety and early outcomes data suggests that a novel 
ACLR+ALLR technique may be:

• Safe, effective in restoring stability, allowing for return to sport

• Comparable, or possibly superior, to BTB-ACLR, in early PROs

• Comparable, in terms of overall complications

Given the potential advantages of the technique (preservation of 
flexor/extensor muscle groups, technically simple, small tunnels = revision-
friendly), continued monitoring, comparative analysis is warranted

• ACL re-tear/graft ruptures – particular attention/monitoring
• Early cases reported (between 9-15 months)
• Monitoring over a longer post-operative period, in a larger cohort, performed by a 

larger number of surgeons.
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