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ACL Reconstruction and Meniscus Repair 
in the Adolescent Patient 



Anatomy- Anterior Cruciate Ligament (ACL) 

•  Runs diagonally in the middle of 
the knee 

•  Prevents shin bone (tibia) from 
sliding out in front of the thigh 
bone (femur) 

•  Provides rotational stability 



Anatomy - Meniscus 

•  Medial (inner) and Lateral (outer) 
•  Function 

•  Stability 
•  Shock Absorption 
•  Protect cartilage 

Outer 1/3 has best blood supply 



Meniscus Tear Patterns 



Without surgery…. 

•  Torn ligament won’t heal 
•  Persistent instability 
•  Poor long term function 
•  Increased meniscus tears 
•  Increased arthritis 
•  Decreased return to sport 
•  Meniscus might become 

irrepairable 



Restore Stability 
 
Decrease meniscus tears 
Decrease arthritis 
Improve function 
 

Repair Meniscus 

Main Goals for Surgery 

Return to Sport 



ACL Reconstruction (Replacement) 

Outpatient surgery (go home same 
day) 

General anesthesia (asleep the 
whole surgery and won’t feel 
anything) 

Arthroscopic surgery with small 
incisions 

Torn ligament is removed and 
replaced with a tissue graft 

•  Many graft options (age dependent) 
•  Autograft (patient’s own tissue) 
•  Allograft (cadaver) 
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Meniscus Repair vs. Partial Meniscectomy (Trim) 



Complications and Considerations 

Anesthesia 
Bleeding 
Nerve injury 
Infection (<1%) 

•  Rare joint infection can require 
hospitalization, IV antibiotics, multiple 
surgeries, removal of the graft.  

 
 
 
 
 

Stiffness (<5%) 
Growth disturbance (<2%) 
Normal for knee to feel “not 

normal”, “loose”, “different” 
Re-operation 
 
 
 



Complications and Considerations* 

Graft rupture (13%) 
•  50% decrease for every month after 6 months 
•  7x more likely to tear before 9 months 
•  Passing Return-to-sport test significantly reduces risk 
•  After 2 years, risk returns to normal 

Other side (Contralateral) ACL injury (14%) 
•  ? Due to compensation 

Meniscus Repair Failure (15%) 
Return to pre-injury level of sport (80%) 

•  Fear of re-injury is most common reason for not returning 

 

* Averages in Adolescent Population 



My Preferred Graft- Quadriceps Tendon Autograft 

•  Minimal acute postoperative pain  
•  Does NOT affect strength 
•  Similar stability, patient satisfaction, and 

patient-reported outcomes to other grafts 
•  Similar failure rates compared to Patellar 

Tendon grafts 
•  More cosmetic, less pain, no fracture risk 

•  Lower failure rates compared to 
Hamstring grafts  

 

Once the Quad Tendon Stripper/Cutter reaches the desired 
depth, as indicated by the skin marking and instrument 
measurements, unlock the handle and squeeze the trigger 
to cut the proximal tendon (b & c).

Advance the stripper/cutter proximally. Rotation may 
facilitate advancement. If the stripper/cutter will not 
advance, check for soft tissue tethers and cut manually 
with scissors. 

Place the suture tails and distal graft through the graft 
stripper/cutter. Make sure the handle is locked to 
prevent premature cutting of the graft (a). 

If there is no violation of the capsule then closure is not needed. For partial thickness capsule violation, simple sutures can 
be used to close. For full thickness violation close only the capsular layer to stop fluid leakage. Do not close the tendon defect.

CLOSURE
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AR-2382S - Minimally Invasive Quad Tendon Set

GRAFT PREPARATION AND FIXATION

a

All-inside ACL technique is ideal for quadriceps grafts since only a length of 60-75 cm is needed. Both ACL TightRope® 
and RetroScrew® implants can be used to fixate the graft in minimally invasive sockets created with a FlipCutter®. ACL 
TightRope may be attached to the graft with #2 FiberLoop® or #2 FiberLoop with FiberTag™ (a). A standard all-inside 
technique is used to implant the graft.



My Preferred Technique 

Arthroscopy Techniques, 2018 

Graft Harvest
Minimally invasive all soft tissue quadriceps tendon

graft harvest is performed in similar fashion to the
technique as described by Slone et al.14 The knee is
flexed to 90! to place tension on the quadriceps and
facilitate harvesting. A mixture of saline and epineph-
rine is injected into the skin and subcutaneous tissue to
distend the tissue off the tendon. An approximately
2-cm-long vertical incision is made at the apex of the
patella. Subcutaneous fat is dissected and removed
proximally and distally from the incision for adequate
visualization. Blunt dissection is performed to sweep
tissue off of the quad tendon and anterior patella. A
retractor is used to lift the skin, and the arthroscope is

placed under the skin with the fluid off to visualize the
width and course of the tendon (Fig 2). A mark is
placed on the anterior thigh approximately 7 cm from
the superior border of the patella. Next, an approxi-
mately 7-cm tendon-only graft is harvested in standard
fashion using the Quad Tendon Graft Cutting Guide
(Arthrex) and the Quad Tendon Stripper/Cutter
(Arthrex; Fig 3). The tourniquet is let down, and
bleeding is controlled with electrocautery.

Graft Preparation
The graft is taken to the back table, and the ends are

prepared using a SpeedWhip ripstop technique with
No. 2 FiberLoop with FiberTag Tape (Arthrex; Fig 4).

Fig 3. An approximately 7-cm tendon-only graft is harvested in standard fashion using the Quad Tendon Graft Cutting Guide
(A) and the Quad Tendon Stripper/Cutter (B and C).
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A TightRope RT (Arthrex) is used on the femoral side,
and a TightRope ABS (Arthrex) is used on the tibial
side. The TightRope implants are secured by passing the
FiberLoop suture through the loop of each implant. On
the femoral side, the free FiberLoop sutures are cut and
tied, and the knot is buried into the tissue. The 2 free
No. 2 FiberLoop sutures on the tibial side are left in
place for later backup fixation. A luggage tagetype
suture with FiberWire (Arthrex) is temporarily placed
at the base of the loop on the no button TightRope to
protect the loop during passage.

Suture Tape Reinforcement
Reinforcement of the all-inside quadriceps graft

construct is completed by using a free needle to loop a
collagen-coated FiberTape suture through the button of
the TightRope RT implant with the 2 free ends of the
tape on the tibial side (Fig 5). The graft is pretensioned
on the GraftPro (Arthrex) at 20 pounds until its use
later in the procedure. It is soaked in a moist sponged
soaked in vancomycin.

ACL Reconstruction
Diagnostic arthroscopy is routinely performed, and

intra-articular findings are noted. Associated pathology
such as meniscus tears and chondral injuries are
treated. Next, the intercondylar notch is prepared. The
tibial insertion site and the femoral origin of the native
ACL are carefully inspected. Remnants of the native
ACL on the tibia are left attached for reference. Having
sized and prepared the graft on the back table, the
corresponding size tunnels are drilled in the femur and
tibia. The reconstruction is carried out using an
arthroscopic all-inside technique with the Retro-
Construction Drill Guide System (Arthrex). Using an

outside-in technique and the right footprint femoral
ACL guide set at 110!, a 25-mm femoral socket is
created at the ACL insertion with the FlipCutter drill
(Arthrex; Fig 6 A and B). Confirmation is made with
the camera showing that the back wall is intact. A
FiberStick (Arthrex) passing suture is passed and
clamped outside the knee (Fig 6C). The same process is
used for the preparation of a 30-mm tibial socket at the
native ACL footprint with the tibial guide set at 60!

(Fig 7 Q1). The tibia is prepared through a 2-cm vertical
skin incision made over the anteromedial tibia. A
PassPort (Arthrex) cannula is placed in the inferomedial
portal, and the passing sutures are pulled out through
the cannula to avoid a soft tissue bridge.

Graft Fixation
A goal of 20 mm of graft in each socket is desired. The

graft is passed into the femoral socket using the Tight-
Rope RT shortening sutures, and the knee is cycled 20
times. The tibial side of the graft with the TightRope
ABS, No. 2 FiberLoop sutures, and FiberTape is then
advanced into the tibia. The knee is brought into full
extension. An 11-mm concave ABS button (Arthrex) is
applied to the TightRope ABS. The No. 2 FiberLoop
backup sutures and FiberTape are also secured in the
button with the FiberTape sutures situated peripherally
(Fig 8). With an assistant applying a posterior drawer
force, the shortening sutures from the TightRope ABS
are secured to the ABS button for final fixation. The
knee is cycled several times again for further
tensioning, and all shortening sutures are retightened
with the knee in full extension and posterior drawer
force applied. The TightRope sutures on the femoral
and tibial sides are tied to their respective buttons for
backup fixation.15 The free No. 2 FiberLoop sutures on
the tibial side are tied over the ABS button in similar

Fig 4. The graft is prepared using a SpeedWhip ripstop
technique with No. 2 FiberLoop with FiberTag Tape. A
TightRope RT is used on the femoral side, and a TightRope
ABS is used on the tibial side. The TightRope implants are
secured by passing the FiberLoop suture through the loop of
each implant. On the femoral side, the free FiberLoop sutures
are cut and tied, and the knot is buried into the tissue. The 2
free No. 2 FiberLoop sutures on the tibial side are left in place
for later backup fixation.

Fig 5. To create the ligament reinforcement construct, a
FiberTape suture is looped through the button of the Tight-
Rope RT implant (asterisk) with the 2 free ends of the tape
toward the tibial side of the graft (white arrow).
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Quadriceps Tendon Autograft 
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Rehabilitation and Return to Sports 

Typically full weight-bearing right after surgery 
•  Can change depending on meniscus repair   

Physical therapy starts 3-4 days after surgery 
Knee brace for 2-6 weeks 
Running at 4 months 
Rehab Progress Assessment at 6 months 

•  Criteria to begin return to sport phase of rehab 

Return to sport test at 9 months (minimum) 
•  Strict criteria for return to sport clearance 
•  Decrease risk of re-tear and contralateral ACL injury 



Expectations 

Pre-op visit 
Physical therapy and home exercise program 
Post-op visits 

•  2 weeks 
•  6 weeks 
•  12 weeks 
•  6 months 
•  9 months 
•  1 year 
•  2 years 



Nerve injury, deep infection, growth disturbance (0%) 
Inadequate graft harvest (1.7%) 
Stiffness (1.7%) 
Return to OR (stiffness) (1.7%) 
Graft rupture (5.2%) 
Contralateral ACL injury (1.7%) 
Average time to clearance for Return to Sport (9.5 months) 
Pass 9-month Return to Sport test (75%) 
Average pain score (1st 3 days after surgery) (2.6 out of 10) 
Average daily narcotic dose (1st 3 days after surgery) (1.4 pills) 
 
 

Over 100 primary quad tendon ACLRs since Oct 2017 
 



Patient-reported outcomes 



Mental Health and Psychological Considerations 

Recovery after surgery can be stressful and emotionally 
challenging 

How you respond throughout the recovery process can impact 
your mood, adherence to rehab, and return to play/sport 

Common complaints (these feelings are normal): 
•  Anxiety and/or Depression 
•  Frustration 
•  Fear of pain 
•  Social isolation 
•  Low motivation for rehab 
•  Don’t want to return to sports 

Let us know how you’re feeling throughout the recovery process. 
We are here to help! 
 



Conclusions 

Goals = restore stability, return to sports, preserve meniscus (if 
possible) 

Meniscus repair depends on type/location of tear and quality of 
tissue 

•  Decision made at time of surgery 

Teens have  
•  Higher risk of ACL graft rupture 
•  Higher risk of other side ACL tear 

Rehabilitation is key!! 
Return to sport at 9-12 months 



Thank you for your attention! 

Contact: 
Twitter: @DrMichaelSaper 
www.sapersportsmed.com 


