\ | | MEDICAL CENTRE
rehasport FIFA 08

COMPLEX INJURY OF THE KNEE - MOST IMPORTANT
TO SAVE THE MENISCUS: AMMR

9th JOINT AEA-SEROD
GIO/N[CIR{ENN

TOMASZ PIONTEK

CONGRESO CONJUNTO

AEA SEROD 1,2,3[‘),1EL;5[\(1:|IC§2022

9th JOIN EROD CONGRESS

f Polish
&‘V Art%roscopy
* Sogety



| | MEDICAL CENTRE
FIFA + OF EXCELLENCE

9 years later (age 27)
progressive arthritic changes
In the lateral knee compartment
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Assessing the Resident Progenitor Cell Population
and the Vascularity of the Adult Human Meniscus

Jorge Chahla, M.D., Ph.D., Angela Papalamprou, Ph.D., Virginia Chan, B.S.,
Yasaman Arabi, B.S., Khosrawdad Salehi, B.S., Trevor J. Nelson, B.S., Orr Limpisvasti, M.D.,
Bert R. Mandelbaum, M.D., D.H.L., Wafa Tawackoli, Ph.D., Melodie F. Metzger, Ph.D., and

Dmitriy Sheyn, Ph.D.
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Conclusions

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.
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the most frequent tear patterns chronic:

vertical (16%),
discoid (14%),
bucket-handle (14%),

\
radial (10%), 48%
horizontal (8%),
oblique (5%).
fray (3%), and
root detachment (2%)
complex (28%).
waw.rehasport.pl 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.



rehasport FIFA {00 o

« MSCs

« Synovial Cells

* “The fibrin clot seems to guide the intrinsic
meniscal response to heal, as a scaffold and
as a source of stimulating factors.”

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.

Augmentation techniques for isolated meniscal
tears Samuel A. Taylor & Scott A. Rodeo Curr
Rev Musculoskelet Med (2013) 6:95—-101
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Knot to Avoid
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THE AMERICAN JOURNAL OF SPORTS MEDICINE, Vol. 19, No. 6

© 1991 American Orthopaedic Society for Sports Medicine

Use of the fascia sheath coverage and
exogenous fibrin clot in the treatment
of complex meniscal tears*

CHARLES E. HENNING,tt+ MD, KIM M. YEAROUT, PT, STEVEN W. VEQUIST, PT, Main
ROBERT J. STALLBAUMER, RN, AND KRISTA A. DECKER

Postero-inferior
) Posterior i
Hold Down Hold Down

Fascia Sheath
From the Mid-America Center for Sports Medicine, Wichita, Kansas .

Postero-inferior
Main

TABLE 1 (Meniscus Suture)
Comparative healing rates, rasp peripheral rim vs. sheath when Posterior Hold Down
excluding tears in the middle one-third

Posterosuperior
Main

Anterior Hold Down

Complete Incomplete .
healing healing Failed (lnferior Hold Downs
not shown
No. (%) No. (%) No. (%)

Rasp rim°® 30 (51) 14 (249) 14  (24) Antorosuperior

N = 58
Sheath® 10 (38) 14 (54) 2 (8) Ardsrodiiiarir

N =26 Main

¢ Previous series.
> Current series.

waw.rehasport.pl Fascia Sheath
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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?
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Arthroscopic technique of collagen Matrix-based Meniscus Repair: AMMR

«Biological chamber» created by the
wrapping. The membrane keeps cells in
place and creates a protected environment.

Reduction Suturing &
Stabilization Wrapping

Injection of
biologics (BMA)

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




A barrier to prevent cell diffusion
The smooth, compact top layer is also sturdy
enough to protect the cells and newly forming
cartilaage from shear stress in the joint

Rough, porous bottom layer
Adheres to the defect, keeping
the membrane in place
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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

Owww.rehasport.pl
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Indications for meniscus wrapping 2/2

horizontal/cleavage H = ﬂ horizontal tear

fx\ combined tear with
horizontal @ //\ unstable meniscus

@ “parrot” type of tear
vertical (bucket handle)
C =7 huge bucket handle

radial/oblique

waw.rehasport.pl
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A new device for the technique
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A new device for the technique
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* Non-contact, twisting injury to the left knee

« Symptoms: pain, swelling, inabllity to bear
weight on the L knee

* Locking, unable to fully straighten or flex the

knee
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« Painful ROM: 110°- 120°

« Pain at terminal flexion
 McMurray test positive

» Patellar apprehension test: negative
« Lachman test negative

waw.rehasport.pl




rehasport FIER | oo can

Imaging Studies

» Radiographs normal
* Frontal plane alignment: normal
» Posterior tibial slope: normal

waw.rehasport.pl
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Question

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

Y 'www.rehasport.pl
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Question

If you repaired this meniscus tear,
what surgical technique would you
use?

* Qutside-in

 All-inside

 Inside-out

* Other

www.rehasport.pl
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Would you perform any biological augmentation techniques? If
so, what techniques?

PRP BMAC Exogenus Wrapping
fibrin clots

7 www.rehasport.pl
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Meniscus lesions
Wrapping in algorithm I
Physical examination
of AAOS ’
Severely affected knee with i e A tation Techni for Meni R .
i Yes—»| therapiesionoperative ugmentation Techniques for Meniscus Repair
techniques
] Leili Ghazi zadeh, MSc'  Anik Chevrier, PhD? Jack Farr, MD3  Scott A. Rodeo, MD*
No Michael D. Buschmann, PhD2
_ TBiomedical Engineering Institute, Ecole Polytechnique de Montreal,  Address for correspondence Michael D. Buschmann, PhD,
Yes Symptomatic tear? No Montreal, Quebec, Canada Department of Chemical Engineering, Ecole Polytechnique de
{ } 2pepartment of Chemical Engineering, Ecole Polytechnique de Montreal, 2900 boul Edouard Montpetit, Montreal, Quebec H3T 14,
Montreal, Montreal, Quebec, Canada Canada (e mail: michael.buschmann@polymtl.ca).
Consider open or arthroscopy |« Yes Tear displaced 3 Cartilage Restoration Center, Ortholndy, Greenwood, Indiana
r—'f_ 4pepartment of Orthopaedics, Hospital for Special Surgery, New
1 York, New York
| l No
| | Knee Surg
¥ :
White-white zone White-white zone ] Red-red zone Physoo(hefapyrcna:)nd reviewin 3

l —vlu Ve
Patient < 40 yr? |-No + ‘

ves L No || Primary repair Primary repair
v { options options

Repairable — J

Yes

v

Primary repair
options

l

{ ¢ Augmentation by Augmentation by Augmentation by

Augmentation by Augmentation by ‘1 PRP Fibrin clot Trephination/abrasion/rasping
PRP Fibnn clot Trephi

Augmentation by
Wrapping

Fig. 1 Treatment alqorithm of meniscus lesions. (Adapted from Mordecai et al, 2014.'19)
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Results

Total 500
|

\ 4
42 with Sy Follow Up

4 28 combined treatment

14
|Isolated AMMR
procedure

waw.rehasport.pl
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had the AMMR procedure
« 10 M/4F
 Knee 6L/8R

Average values (SD)

Age (years) 39.5 (58-19)

Weight (kg) 80.9 (100-74)
Height (m) 1.8 (1.8-1.7) | | s ‘
BMI 27 (30-22) g ;’f;: e

G (:ﬂ e 120 ,.,1..4. I 'T 4-77“&’*“,..% ﬁ ,‘,

omellof v f.‘w\wrn" Poen) 4 r Vf' o8 - J ﬂ .,.;\ Brpace A ‘i‘- mBTP AVNe M-wm

Length of tear (mm) 31 (35-30) L e mqmjwum

2{
Demographic data of 14 patients, who only

e L MIIS
(e P
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Months to surgery 26 (50-7) b ,m.,,;.g,,,r e .,5,.,/\ wﬁcmm,, T A
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Results 10 years

A
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Results 10 years
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Results 10 years

AMMR AMMR + ACLR
120 120
EE
|
100 100
Y w
€ =
c % M preoperatively c 80 M preoperatively
9 B 2-year FU 2 B 2-year FU
g 60 o 60
E & 5-year FU E . & 5-year FU
© B 10-vear FU © B 10-year FU
£ 40 Yy £ 40 y
ks e 4
20 20
0 0
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Only 4 patients underwent arthroscopic debridement (in 1, 2, —
3 and 7-year time point), after the AMMR for persistent knee 0.75-
pain and swelling. These patients did not draw benefit from -
. . > 0.504
the AMMR and therefore was considered a failure. 3
The overall survival rate at final follow-up was 88%. o
Complex Meniscus Tears Treated © Th Autory 020 v - . : .
with Collagen Matrix Wrapping and sgpuh conourl s Time [years]
Bone Marrow Blood Injection: Clinical SSage
Effectiveness and Survivorship after a Diagram of Kaplan—Meier survival analyses

Minimum of 5 Years’ Follow-Up

Kinga Ciemniewska-Gorzela'", Pawet Bakowski',
Jakub Naczk', Roland Jakob??, and Tomasz Piontek'“[fca: 13

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

‘
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Cases: 35 year old men

During OP

IKDC subj.
100

Lysholm 100
Barrett 0.0.0.0
MOCART
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Cases: 40 year old men — 5 years

Rozmiiar obrazi; 448 x446 =% S Kuclita KrzyeziofWeOse 3572 ( 43r,
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Case Presentation: 46 year old
women with a medial meniscus tear

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

waw.rehasport.pl
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» Painful ROM: 110°- 120°

* Pain at terminal flexion

* McMurray test positive

» Patellar apprehension test: negative
« Lachman test negative

waw.rehasport.pl
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Imaging Studies

» Radiographs normal
* Frontal plane alignment: normal
* Posterior tibial slope: normal

Owww.rehasport.pl
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Model of the
tear
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Model of the
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Arthroscopy:
photo
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MR after 2 year and result

Coronal
plane
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Coronal plane

Sagital plane
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Coronal plane

Sagital plane
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Results
Subjectiv scores 99
95
——100
6
Lysholm preoperative Lysholm 2y FU Lysholm 5y FU LyShOIm 10 y
86,2 87,4
IKDC 2000 preoperative IKDC 2000 2y FU IKDC 2000 5y FU IKDC 2000 1 Oy FU
waw.rehasport.pl



Cytokine
mcp-1/ccL2

MDC/CCL22

MIP-1 alpha

MIP-1 beta

Eotaxin

HGF

NT-3

STNFRI

TIMP-2

IL-6R
IL-6

IL-10

IL-15

Control
4+t

+++

k2

+4+4+

++

Membrane
+H++

++

++

++

++

++

Role

-pro-inflammatory

-secreted by monocytes

-responsible for M1 macrophage recruitment to
inflammation site

-anti-inflammatory

-synthesized by monocyte-derived alternative
(M2) macrophages

-receptor is expressed in regulatory T cells and
Th2 cells.

-pro-inflammatory

-chemokine secreted by macrophages
-responsible for recruiting inflammatory cells,
wound healing, inhibition of stem cells, and
maintaining effector immune response
-produced by cells during infection or
inflammation

-pro-inflammatory

-produced by monocytes

-plays a major role in the recruitment of
leukocytes to sites of infection

-modulates the production of cytokines by T
helper (Th) cells

-produced by monocytes

-coordinates the recruitment of inflammatory

-anti-inflammatory

-promotes the transition to M2 macrophage
-facilitates muscle regeneration.
-anti-inflammatory

-secreted by macrophages

-peptide growth factors

-promotes neuron survival and regeneration
-participate healing mechanisms and osteogenic
differentiation

-receptor for TNF-alpha proinflammatory
cytokine

-pro-inflammatory

-inhibitor of the matrix metalloproteinases
-modulates cell proliferation, apoptosis,
differentiation, and angiogenesis

-receptor for IL-6

-pro-inflammatory

-enhances the development of an M2
macrophages

-anti-inflammatory

-secreted by M2 macrophages
-anti-inflammatory

-secreted by M2 macrophages
-pro-inflammatory

-produced by haematopoietic progenitors, bone
marrow stromal cells, macrophages
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* 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

waw.rehasport.pl
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