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Let’s discuss current perspectives about:

1. Meniscus
2. ACL
3. Atrticular cartilage
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structure & composition

Knee meniscus: A crescent-shaped organ situated between the femoral condyle
and tibial plateau. It has multiple bony attachments to the femur and tibia.

The meniscus has a major chondro-protective role:

Contributing to joint stability (i.e. congruent knee motions)

Controlling load transmission over weight-bearing areas

A major contributor to shock absorption

Facilitates joint lubrication by directing synovial fluids




Meniscus - structure & composition
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Meniscus — what’s new?

Save the meniscus!!!

Becker R, et al. From meniscal resection to meniscal repair: a journey of the last
decade. Knee Surg Sports Traumatol Arthrosc 2020

“...This editorial shows that the scope for meniscus repair is greater than before and
there is still a need for both more basic science and clinical research in order to identify

the best practice when treating different meniscal pathologies.”



Meniscus — repairing “unusual” tears
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Save the meniscus? | - -

Every meniscus!?

- Y,

No. Not every meniscus and not for all patients.

The lateral meniscus should be preserved since repair has low failure rates,
while loss of the meniscus leads to rapid irreversible cartilage degradation.

The medial meniscus has higher repair failure rates so decision-making is more
complex. ‘ | A—




Which meniscus should be repaired?

More research is required to improve our decisions during surgery about which
type of tear should be repaired and by which technique.

Currently, at our Sports Injuries Unit we are conducting a clinical study on this topic. It is
conducted on a cohort of over 120 patients operated since 2012 that underwent
meniscus repairs of extensive tears with follow-up of 2-10 years. We identify risk factors
and define success rates, aiming to elaborate a unique decision making algorithm for
optimal surgical management.

More info in this link: https://www.youtube.com/watch?v=8W48Im70D5M&t=5s




Rehabilitation following meniscus repair?

 Each meniscus repair may need specific rehab protocol guidelines

* Awareness of the specific meniscus biomechanics (lateral vs. medial).

* Awareness of the specific repair technique resiliency.
[ * Awareness of the specific meniscus tear type.

e Drilling down into the surgical report.
e Direct communication with the surgeon.

\ * “Patient-specific protocol” may be mandatory for optimal outcomes.

Reduced failure rates === Improved long-term knee mechanics

» Reduced long-term knee OA



@r cruciate ligament)- structure & composition

ACL

* The knee ACL is composed of:
1. Collagen fibers and ECM

2. Neurovascular envelope
3.

Mechanoreceptors (Free nerve endings, Ruffini, Pacinian, Golgi)



@r cruciate ligamenb- structure & composition

Femur

ACL

The knee ACL is a “chondro-protective” organ:

Tibia

1. Contributes to joint stability by its passive resilient collagen fibers

2. Contributes to knee proprioception by activating hamstrings reflex arch
following stretch of mechanoreceptors within the neurovascular envelope

3. Plays arole in synovial fluid homeostasis



ACL reconstruction in 2024

The “big”challenge: reducing graft rapture rates in “high-risk patients”

“High-risk” patients are:

1. Young men and women (younger than 30 years)

Competitive athletes in pivoting sports

3. High Beighton score (score >4, increased ligamentous laxity with
particularly knee hyperextension >10°)

4. High-grade pivot shift (explosive pivot shift)

Posterior tibial slope (PTS) >9°
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Current ACL reconstruction

The challenge: reducing graft rapture rates in these high-risk patients

[High-risk patients need: ]

1. The most resilient graft (sufficient collagen tissue)
2. A graft with the best and fastest biological incorporation (= autograft)
3. A graft which does not interfere with knee rotational stability (AMRI)

And awareness to add ...

¥

Concomitant procedures to reduce graft loads:

- Anterolateral complex (ALC) procedures

- Slope reducing osteotomies

- Addressing repair of the meniscus posterior horns (Ramp, LAMORT, Longitudinal)




ACL reconstruction in 2024
The anterolateral complex of the knee
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ACL reconstruction in 2024:
Adding Lateral Extra-articular Tenodesis (LET with ITB)

[Reduces anterolateral tibia rotation |
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| Reduces ACL graft loads |




Current ACL reconstruction: .
So, we know what LET is doing in time zero,
but what about the clinical significance!?

 Getgood AM), et al. Lateral extra-articular tenodesis reduces failure of
hamstring tendon autograft anterior cruciate ligament reconstruction.
Am J Sports Med 2020.

A Multicenter prospective RCT of over 600 young patients (14-25Y0O).

Level of evidence 1.

Gonclusion: “The addition of LET to a single-bundle hamstring tendon autograft\
ACLR in young patients at high risk of failure results in a statistically significant,
clinically relevant reduction in graft rapture and persistent rotatory laxity at 2
years after surgery.”
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« Marmura H et al. Validation of a risk calculator to personalize graft choice and
reduce rupture rates for anterior cruciate ligament reconstruction.
Am J Sports Med 2021.

Combining the MOON knee group and STABILITY 1 RCT data-set.
Level of evidence 1.

~

Results and Conclusion:

BPTB and the addition of LET to HT were protective against graft rupture versus
HT autograft alone. This study provides evidence supporting the idea that isolated
HT autografts should be avoided for young active patients undergoing ACLR.




ACL reconstruction in 2024:
Addressing the increased PTS

PTS
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Summarize: ACL reconstruction in 2024 |+~

\So, which graft type for high risk patients?)

 BPTB autograft is a good option, with or without LET.
 HT autograft alone is a bad option, unless adding LET.
* Quadripecs autograft may be another good option (less data).

* No allograft
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Summarize: ACL reconstruction in 2024 |~

\Concomitant procedures to reduce failure rates:)

e Repairing the posterior third of the meniscus (longitudinal tear,
ramp lesions, LAMORT).

* Addressing AMRI (MCL & posteromedial capsule plication?
Avoiding HT harvest).

* ALC procedures: LET ITB / ALL reconstruction.

* Slope reducing osteotomies.



Rehabilitation following “ACLR”?

 Apply “patient specific rehabilitation”!

* Read and understand the surgical report.
* Define your patient “risk-profile” (age, morphological characteristics, compliance).
* Rehab post ACLR is a long journey!!! So, take it seriously and wisely!!!

e Direct communication with the surgeon.

* Clear your patient to the next step in rehabilitation, based on validated
measurement and assessment tools, objective and subjective.




@ar hyaline c@- structure & composition

* The knee articular cartilage (AC) is composed of:

Chondrocytes

ECM — fibrillar network of collagens and non-collagenous viscous ground-
substance. The fibers are uniquely oriented according to the specific layer

3. The ground substance contains large proteoglycan aggregates (HA backbone + PG)

The unique layered structure and the unigue subchondral bone form a structure
which is able to withstand enormous tensile and compressive loads

5. Healthy hyaline cartilage is crucial for excellent painless long-term joint function
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Articular hyaline cartilage

* Articular cartilage lesion is assessed by “thickness (depth)” and by “surface area”

1. Partial-thickness lesions are only gently smoothened if appear unstable

2. Full-thickness lesions may require a “cartilage restoration” procedure
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Articular hyaline cartilage

 In “acute” osteochondral lesion: direct repair




Articular hyaline cartilage

e What are the surgical options for “cartilage restoration”?

1. Surface area < 15-20mm square: debridement / MFx. / injections
2. Surface are > 15-20mm square: MACI, AMIC, PICA, OATS, OCA




Articular hyaline cartilage

What’s new about our understanding of articular HC restoration
in 20247

Cells “alone” with or without matrix are not enough for durable
hyaline cartilage restoration!!!

The key for “true” biologic articular hyaline cartilage restoration is:
“bi-phasic” implant configuration

The implant should restore the:
subchondral bone alongside a reliable inter-connection to
anatomically constructed hyaline cartilage layers




Articular hyaline cartilage

[What’s new about our understanding of articular HC restoration?]




i% Take-home message

Current evidence in 2024:

ACL reconstruction in young athletes which are “high-risk patients” should be
performed using resilient autograft which does not interfere with rotational knee
laxity (BPTB? Quad?)

Hamstrings autograft may not be optimal for young athletes, unless has a graft
diameter of 8-mm or more, and is reinforced with a concomitant anterolateral
capsule tenodesis/ reconstruction (ALL reconstruction or LET)

Meniscus tears that are technically amenable to repair at the red zone should
undergo solid repair. This is particularly true for the lateral meniscus in order to
delay or prevent irreversible long term cartilage degradation

Symptomatic full-thickness articular hyaline cartilage knee lesion is still a huge
“orthobiologic” challenge that require further research



i% Take-home message

e Current evidence in 2024

* Physical therapists’ responsibility during the rehabilitation following
meniscus repair and ACL reconstruction surgery requires:

Awareness of current trends in knee sports surgery about the
significance of the specific lesion in the specific patient in order to
assist in decreasing failure rates and enable safe return to sports with
healthy knee.




Thank youl!

More info at:

https://www.dr-hetsroni.com

Iftach Hetsroni (aMx¥n NN9' .91N9) also at:

# YouTube Linked [}
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