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MM covers up to 50-60% of MTC
LM 75-80% of LTC
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Medial meniscus anatomy—from basic science to treatment
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Meniscal zones
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ones: | Good results of
simple meniscal
| suturing are

“white, possible in
white-white ZONes.

Arnoczky SP, Warren RF; Microvasculature of the human
meniscus. Am J Sports Med 1982; 10: 90-95
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Original Article With Video lllustration ’ f®

Assessing the Resident Progenitor Cell Population eiinig
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.

Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol m, No m (Month), 2020: pp 1-14
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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 addi-
tion, our results demonstrate the presence of vascular-
ization 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%).

Shieh A', 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.
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More arguments for meniscus preservation rehasport
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Am J Sports Med. 2018 Jan:;46(1):200-207. doi: 10.1177/0363546517737991. Epub 2017 Nov 7

) _ _ _ N "Previous meniscectomy of at least 10% of
Meniscectomy and Resultant Articular Cartilage Lesions of the Knee Among Prospective National
Football League Players: An Imaging and Performance Analysis.

| dial lateral |
Chahla J', Cingue ME', Godin JA?, Sanchez G*, Lebus GF?, Whalen JM¢, Price MD*<, Kennedy NI', Moatshe G2€7, LaPrade RF'Z, Provencher MT'2. tOta m e | a O r a e ra m e n | SC U S

volume  in prospective  NFL  players  was

significantly correlated with larger and more severe

(s s s _ chondral lesions. Chondral and meniscal defects of
— gne pms el e seus the knee were found to result in a significant decrease
in objective performance measures during a player's

KNEE

a Cause or Consequence?
Therole of meniscal tissuein jaint protectionin early

csteoarthritis Sl o o initial NFL career versus matched controls.”
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"It is therefore strongly recommended to repair the
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Most important for meniscus healing

A meniscus 6 weeks following the creation of a radial lesion. The fibrovascular scar tissue has filled the defect, and
vascular proliferation from the synovial fringe can be seen. (From Arnoczky SP, Warren RF. Microvasculature of the
meniscus and its response to injury: an experimental study in the dog. Am J Sports Med. 1983;11:131; with
permission.)
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Different effects of the lateral meniscus complete radial tear
on the load distribution and transmission functions depending
on the tear site

Tomoki Ohori' - Tatsuo Mae' - Konsei Shino? - Hiromichi Fujie® - Takehito Hirose' - Yuta Tachibana* -
Hideki Yoshikawa' - Ken Nakata®

Received: 2 July 2019 / Accepted: 24 February 2020 / Published online: 10 March 2020
© European Society of Sports Traumatology, Knee Surgery, Arthroscopy (ESSKA) 2020
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Conclusions

The LM complete radial tear at different tear sites caused
different detrimental effects on the load distribution and
transmission functions and the effect was greatest in the pos-
terior root tear, followed by the posterior portion tear and the
middle portion tear in the deep-flexed position. As complete
radial tears of the meniscus, especially at the posterior root,
have a harmful impact on the load distribution and transmis-
sion functions, these tears should be repaired to restore the
biomechanical function and prevent the progression of knee
osteoarthritis.



Effect of radial meniscal tear on in situ forces of meniscus I't®
and tibiofemoral relationship rel 115 10/0)
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Yuta Tachibana! - Tatsuo Mae' - Hiromichi Fujie? - Konsei Shino® - Tomoki Ohori! -
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Conclusion

A radial tear of 100% width involving the rim significantly
decreased the in situ force of the lateral meniscus and
caused medial shift and valgus rotation of the tibia, whereas
a radial tear of up to 66% width produced only little change.
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Posterior root tears of the lateral meniscus

Matthias J. Feucht - Gian M. Salzmann -
Gerrit Bode - Jan M. Pestka * Jan Kiihle -
Norbert P. Siidkamp - Philipp Niemeyer
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Typ I

Typ II

Typ Il

Typ IV

Root avulsion

Radial split tear within
1 cm from the root
insertion

Complex root tear with
radial and longitudinal
component

Radial tear with oblique
flap

T-shape tear (radial tear
with longitudinal
component)

Longitudinal cleavage
between the bony
insertion and
meniscofemoral ligament
insertion

Chronic inner loss type
(chronic tear with a
substantial distance
between the meniscus and
the root remnant)
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Management of traumatic meniscus tears: the 2019 ESSKA meniscus
consensus
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14. What are the indications for the different treatment
options for radial traumatic meniscus tears (except root
tears) in stable knees?

(a) Complete radial tears may exert a detrimental effect on
the knee, because they potentially represent an almost com-
plete loss of meniscus functlon In general traumatlc radial

repaired to restore the integrity of the rim in patients with or
without concomitant ACL reconstruction [69, 103, 106, 149,
151-153]. Only when the tear is technically not repalrable
or a retear of a failed repalr occurs should partia

of its worse long-term outcome than repaired tears [8, 69,
149] (Grade C).

(b) Nontreatment of the radial tear was also described as
a treatment option for stable tears in all three zones (1-3)
during concomitant ACL reconstruction [24, 69, 132, 135,
139, 145, 149]. Despite the good clinical results, the healing
rates of repeated arthroscopic surgeries were very low, and
these studies were only mid-term follow-up studies. Thus,
this treatment approach is not recommended (Grade D).
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Large meniscus extrusion ratio is a poor prognostic factor
of conservative treatment for medial meniscus posterior root tear

Yoon-Ho Kwak! - Sahnghoon Lee! - Myung Chul Lee! - Hyuk-Soo Han'!©®
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Conclusions

In conclusion, large meniscus extrusion (ME-MFC ratio
and ME-MTP ratio) was a reliable poor prognostic factor
of conservative treatment for MMPRT. ME-MFC ratio was
found to be the most significant prognostic factor. There-
fore, for MMPRT patients with large meniscus extrusion,
early surgical repair could be considered as the primary
treatment option.



Systematic Review With Video Illustrations

Meniscal Repair Versus Partial Meniscectomy: A Systematic
Review Comparing Reoperation Rates and Clinical Outcomes

E. Scott Paxton, M.D., Michael V. Stock, B.E., and Robert H. Brophy, M.D.

Re-operation
Rate
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M Partial Meniscectomy

M Meniscal Repair
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- Avg. rate: partial meniscectomy
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29.9%
30 -~ == - - = = '29.9%
- Avg. rate: isolated medial meniscal repair
25 7 . . .
M Partial Medial Meniscectomy
20 - M Isolated Medial Repair
Re-operation i Medial Repair with ACLR
1
Rate > A _ W
- 13.1%

10 - - Avg. rate: medial meniscal repair with ACLR
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0 1.9%

- Avg rate: partial medial meniscectomy

0-4 years

4-10vears ;10 years

Follow-up



Systematic Review With Video Illustrations @
Meniscal Repair Versus Partial Meniscectomy: A Systematic re,’m()/ 1
Review Comparing Reoperation Rates and Clinical Outcomes clinic

E. Scott Paxton, M.D., Michael V. Stock, B.E., and Robert H. Brophy, M.D.
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Systematic Review With Video Illustrations

Meniscal Repair Versus Partial Meniscectomy: A Systematic
Review Comparing Reoperation Rates and Clinical Outcomes

E. Scott Paxton, M.D., Michael V. Stock, B.E., and Robert H. Brophy, M.D.

TABLE 5. Radiographic Changes After Minimum of 10 Years’ Follow-up

Fairbank Grade of Operated Knee

Procedure Studies (n) Repairs (n) 0 I II 111 IV

Meniscal repair30-63.87 3 109 78% 19% 2% 1% 0%

Partial meniscectomy!®-122.124 3 104 63% 24% 12% 1% 0%
CONCLUSIONS

Whereas meniscal repairs have a hlgher reoperatlon

ACLR has a lower reported failure rate than iso-
lated meniscal repair Tears of the medial menis

but a lower reop® s
tomy when compared w1th tears of the lateral menis-
cus. Such data have the potential to improve patient
selection and counseling regarding surgical treatment
of meniscal tears.

3%
13%

ort
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Outer meniscal
fragment

The concept of three-dimensional hold of both circumferential
and radial collagen fibres of the meniscus

Ashraf Abdelkafy

Vertical suture holding the
circumferential fibers into 2
dimensional plane

Cruciate suture holds both
circumferential and radial fibers into 3
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Meniscal Repair for Radial Tears of the ft
Midbody of the Lateral Meniscus ‘El 1ASPO

Nam-Hong Choi,*t MD, Tae-Hyung Kim,* MD, Kyung-Mo Son,$ MD, and Brian N. Victoroff,! MD
Investigation performed at Eulji Medical Center, Seoul, Korea

92%

Follow-up MRI scan showed that 5 (35.7%) of the 14
menisci were healed, 8 (567.2%) were partially healed, and
1 (7.1%) was not healed. Two patients demonstrated
meniscal extrusion on follow-up MRI. Among those
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Arthroscopic inside-out repair of complete radial tears
of the meniscus with a fibrin clot

Ho Jong Ra * Jeong Ku Ha - Suk Hwan Jang *
Dhong Won Lee * Jin Goo Kim




Repair of a complete radial tear in the midbody of the medial
meniscus using a novel crisscross suture transtibial tunnel surgical
technique: a case report

Evan W. James - Christopher M. LaPrade -
John A. Feagin * Robert F. LaPrade




The concept of meniscus wrapping

0363-5465/91/1906-0626$02.00/0
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 & HENNING e 0, RN, T SR 2

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

Postero-inferior
Main

Posterosuperior
Main
(Meniscus Suture)

Posterior Hold Down
Anterior Hold Down

(lnferior Hold Downs
not shown

Anterosuperior
Main

Antero-inferior
ain

Fascia Sheath

Knot to Avoid
Slipping

Antero-inferior
Main Postero-inferior
i Posterior i
Hold Down Hold Down
Fascia Sheath
TABLE 1

Comparative healing rates, rasp peripheral rim vs. sheath when
excluding tears in the middle one-third

Complete Incomplete .
healing healing Failed
No. (%) No. (%) No. (%)
Rasp rim® 30 (51) 14 (24) 14 (24)
N =158
Sheath® 10 (38) 14 (54) 2 8)
N=26

% Previous series.
® Current series.



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
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ARTHROSCOPIC mope ?

Prof. Dr. med. Roland Jakob



Arthroscopic technigue 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)

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® rehasport
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- y A " . .
“:f ,Qi‘:"‘ A barrier to prevent cell diffusion

\v sz“? The smooth, compact top layer is also sturdy enough to
Y40 4 protect the cells and newly forming cartilage from shear

stress in the joint

r\/ 4 - -
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Rough, porous bottom layer
Adheres to the defect, keeping the
membrane in place
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Wrapping in algorithm of AAOS rehasport
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Fig. 1 Treatment algorithm of meniscus lesions. (Adapted from Mordecai et al, 2014.119)
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