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Lateral Meniscetomy 
at the age of 17

9 years later (age 27)
progressive arthritic changes 
in the lateral knee compartment



Meniscal zones

Arnoczky SP, Warren RF; Microvasculature of the human meniscus. Am J 
Sports Med 1982; 10: 90-95



In conclusion, our results demonstrate the presence of resident mesenchymal progenitors in all 3 meniscal zones of healthy 
adult donors without injury. In addition, our results demonstrate the presence of vascularization in the WW zone.

Conclusions



Meniscus healing and structures

Shieh A1, Bastrom T, Roocroft J, Edmonds EW, Pennock AT. Meniscus tear patterns in relation to skeletal immaturity: children versus adolescents. Am J Sports Med. 2013 Dec;41(12):2779-83. doi: 10.1177/0363546513504286. Epub 2013 Sep 26.



Biological stimulation 
for meniscal repair

• MSCs Dutton
• Synovial Cells Jo et al.
• “The fibrin clot seems to guide the intrinsic 

meniscal response to heal, as a scaffold and 
as a source of stimulating factors.” Arnoczky

Augmentation techniques for isolated meniscal 
tears Samuel A. Taylor & Scott A. Rodeo Curr 

Rev Musculoskelet Med (2013) 6:95–101

Ra HJ, Ha JK, Jang HS, Kim JG. Traumatic posterior root tear of the medial meniscus in 
patients with severe medial instabil- ity of the knee. Knee Surg Sports Traumatol 
Arthrosc. 2015; 23:3121-3126.

Van Trommel M, Simonian P, Potter H. Arthroscopic meniscal repair with fibrin clot of 
complete radial tears of the lateral meniscus in the avascular zone. Arthroscopy. 
1998;14:360- 365.



The concept of meniscus wrapping



The concept of meniscus wrapping
Jacobi M, Jakob RP 
Meniscal repair: enhancement of healing 
process; the meniscus,
P. Beaufils, R. Verdonk, 
The Meniscus; Springer, 2010

HOW TO WORK IN THE 
ARTHROSCOPIC MODE?

Prof. Dr. med. Roland Jakob



Arthroscopic technique of collagen Matrix-based Meniscus Repair: AMMR 

Complex Meniscus Tears Treated with Collagen Matrix Wrapping and Bone Marrow Blood Injection: A 2-Year Clinical Follow-Um; Cartilage OnlineFirst, published on 
November 30, 2015 as doi:10.1177/194760351560898



Bi-layer collagen 
membrane: 

Chondro-Gide®



Indications for meniscus wrapping 1/3
• Augmentation of meniscal suture repair in w/w and r/w zone
• Failure of suture repair
• Complex tears – degenerative and traumatic - extending from 

w/w into r/w and r/r zone 



Indications for meniscus wrapping 2/2



A new device for the technique



A new device for the technique



Case Presentation: 40 years old 
man with a radial tear of the MM

• Non-contact, twisting injury to the left knee
• Symptoms: pain, swelling, inability to bear 

weight on the L knee
• Locking, unable to fully straighten or flex the 

knee



Physical Examination

• Painful ROM: 110°- 120°
• Pain at terminal flexion
• McMurray test positive
• Patellar apprehension test: negative
• Lachman test negative



Imaging Studies

• Radiographs normal
• Frontal plane alignment: normal
• Posterior tibial slope: normal



MRI



MRI





Findings at Arthroscopy



How would you treat this tear? 
• Nonoperative treatment
• Partial meniscectomy
• Meniscus repair

Question



If you repaired this meniscus tear, 
what surgical technique would you 
use? 
• Outside-in
• All-inside
• Inside-out
• Other

Question



Would you perform any biological augmentation techniques? If 
so, what techniques?

PRP BMAC Exogenus 
fibrin clots

Wrapping



What I did?



What 
I did?



Wrapping in algorithm 
of AAOS



Results



Results

• Demographic data of 14 patients, who only 
had the AMMR procedure

• 10 M/4F
• Knee 6L/8R



Results 10 years



Results 10 years



Results 10 years



Results 10 years



Diagram of Kaplan–Meier survival analyses 

Results

Only 4 patients underwent arthroscopic debridement (in 1, 2, 
3 and 7-year time point), after the AMMR for persistent knee 
pain and swelling. These patients did not draw benefit from 
the AMMR and therefore was considered a failure. 

The overall survival rate at final follow-up was 88%. 

The overall survival rate at final follow-up was 88%. 



Cases: 35 year old men

IKDC subj. 
100
Lysholm 100
Barrett 0.0.0.0
MOCART 1

During OP

Two months

After 2 
years



Cases: 40 year old men – 5 years post-OP

IKDC, Lisholm 
100
Barett 0.0.0.0



Cases: 40 year old men – 5 years post-OP

IKDC, Lisholm 
100
Barett 0.0.0.0



Case Presentation: 46 year old
women with a medial meniscus tear

• Non-contact injury to the left knee
• Twisting injury 
• Pain, swelling



Physical Examination

• Painful ROM: 110°- 120°
• Pain at terminal flexion
• McMurray test positive
• Patellar apprehension test: negative
• Lachman test negative



Imaging Studies

• Radiographs normal
• Frontal plane alignment: normal
• Posterior tibial slope: normal



Model of the 
tear

MRI Pre



Model of the 
tear

MRI Pre



Arthroscopy: 
photo



MR after 2 year and result

Coronal 
plane



MR after 5 years



MR after 10 years



Results
Subjectiv scores



In vitro study

Prof. J.D.Rybka et al., 
unpublished



Conclusions

• As an alternative to meniscectomy, AMMR enabled meniscus preservation for 
complex tears

• AMMR demonstrated very good mid- to long-term clinical and MRI-based 
outcomes as well as a favorable survival rate at 5 years

• For isolated meniscus lesions, AMMR appears to prevent progression of 
degenerative cartilage changes up to 10 years

• Although patients with simultaneous ACL reconstruction showed clinical 
improvement, they may be predisposed to OA progression



Thank you for 
your attention!
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