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Meniscal tears
Introduction

* Meniscal tears are
frequent injuries o

Surgical manageme
+ Total meniscectomy
# Partial meniscectomy

Me ction

Load transmission

43 ¥
Knee Joint Load
HH by W
- P pp g
+ 1T 9

mendmyknee.com

* Shock absorption
* Knee Stability
* Proprioception

* Chondrocyte nutri

* Joint lubrication
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Meniscal Anatom:

 iCapsularg
Blood

zky, 1983
sions within 2-3mm of
iphery or with vascular
ess heal

Total/ Subtotal M
Fairbank TJ: J Bone J
1948

= Poor results following
menisectomy

Johnson et al 1974

Post Meniscecto

What do we do now?
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Arthroscopic Part

* Traditional Indica
B Unstable tear in
B Degenerative tea

Partial Meniscec
Long-term Follo

e Burks et al, 1997
M 146 patients /15 yea
M 88% good/excellent
M Age, medial vs later
M Poorer

Partial Meniscec

ctomy in a stable
orbidity of heroic
may need close

e “ .. theresult of pa
knee is good enou
measures to save ¢
scrutiny.”
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Partial Menisce
Long-term Follo!
* Schimmer et al 1998
M119 patients /12y
MArticular cartilage reated

M78% good/excelle ble knees

Arthroscopic Pa

* Low morbidity
* Easy rehabilitation
* Early return to activi

e of the
cedures in es and
ive patients

—

Meniscal resection :
What Matters ?

Factors to consid
mMedial vs lateral
mRoot tears
mMorphology of tear :

- degenerative vs acut
- Radial vs longitudina
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1. Medial vs lat

m Lateral Meniscus n
more load than me

m Convex femur on ¢
m Lateral meniscus
m Lateral

Why Lateral Meniscectomy Is More Dangerous
Than Medial Meniscectomy. A Finite Element Study

Estefania Peia, Begona Calvo, Miguel Angel Martinez, Daniel Palanca, Manuel Doblaré
JOR , 2005

(a) I posterior  (b) 11 posterior
horn

(€) 1 anterior (d) 11 anterior
horn

horn

‘

Medial vs lateral

* Penaetal con’t
I Maximum shear

* Partial med

* Total med
Partial lat

415
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Risk Factors and Predictors of
Significant Chondral Surface Change
From Primary to Revision Anterior

Cruciate Ligament Reconstruction

TABLE 3
Risk Factors for Significant Change
A MOON and MARS Cohort Study i Chondral Damage by Compartment

Odds

Ratio P Value  85% C1

s Medial
£ e w6 o Lonie
Medial meniscus
2 No treatment, n = 05 Ref Rei  Ref
. ; Labaps
5 Preti
2 044804
§
L]
-
10 20 30 40 50 80
Age (yrs)
= Errr—
Excision >33% Repair
» o = I
0 Or roo - )

Meniscal root tears: a silent epidemic

Mark E Cinque," Jorge Chahla," Gilbert Moatshe, '*** Scott C Faucett,’
Aaron J Krych,® Robert F LaPrade™®

Meniscal Root Tears

Sungic ol Condidate

s NO

T H
‘Meniscal Non
[ —— o L g Cperoiive
Repoi Treotment

2. Posterior root tears ‘ Qﬂ

ey

Posterior meniscal root injuries
A comprehensive review from anatomy to surgical treatment

Gilbert MOATSHE 124, Jorge CHAHLA ', Erik SLETTE ', Lars ENGEBRETSEN ?, and Robert F LAPRADE '3




radial tears

—Degenerative te
than traumatic t

—Bett utcomes
rese n, rimintac

Degenerative tea

Arthroscopic or conservative treat
prospective randomised trial

Sylvia Herrlin' -, Maria Hallander?
Suzanne Werner?

KSSTA Journal 2006

ive medial meniscal tears: a

ars Weidenhielm? 4 and

=
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g
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\
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4. Knee alignme

—Abnormal knee ali
lead to progression
changes following
meniscectomy

(ref1,2)

1. Allen PR, Denham RA, Swan AV. Late ive changes after meni: :factors affecting the
knee after operation. J Bone Joint Surg [Br] 1984;66-B:666-71.

2. Covall DJ, Wasilewski SA. Roentgenographic changes after arthroscopic meniscectomy: five-year
follow-up in patients more than 45 years old. Arthroscopy 1992;8:242-6.
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5. Knee Instabilit

—ACL instability wi ore rapid
progression of ar
following partial

*Increased shea

6. Knee Arthrosis

—Poorer results fol
meniscectomy in
arthrosis

*Schimmer et al

—62% good or
degenerative

—95% good or ex with normal
articular cartilage

meniscectomy in
stressful activity
* 286 soccer players

—the rate of arthr controls
4.22ﬂn non-elite 15.5% in elite

Roos H, Lindberg H, Gardsell P, Lohmander LS, Wingstrand H. The prevalence
of gonarthrosis and its relation to meniscectomy in former soccer players. Am J
Sports Med 1994;22:219-22.

ce of significant

— —
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Other factors

u BMI
m Sex
m Patient age

—No significant i
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Meniscal Resect Matters ?

M Beware :
—Lateral tears
—Root tears
—Radial/ degen

the rim

with disruption of

bility or with

hrosis

Am J Sports Med. 2015 November ; 43(11): 2688-2695. doi:10.1177/0363546515604622.

The Fate of Meniscus Tears Left in situ at the time of Anterior
Cruciate Ligament Reconstruction: A 6-year Follow-up Study
from the MOON Cohort

Kyle R. Duchman, MD', Robert W, Westermann, MD', Kurt P. Spindler, MD?, Emily K.

Reinke, PhD?, Laura J. Huston, MS?, Annunziato Amendola, MD', MOON Knee Group#, and
Brian R. Wolf, MD, MS'"

71 medial, 137 latel
ial and 94.4% latera -operation
ars ) required re-opel
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Meniscal Repair

Repair:

= Root tears

= Acute, vertical, lon
In vascular zone (3
= Isolated (no other

cosynovial junction)
rs)

Radial tears
of periphery
mplex tears

USE CLINICAL
JUDGEMENT

Meniscal Repair

¢ Open
— more anatomic

— better suture pla
(DeHaven)

Arthroscopic
— inside-out

Inside-out Menis

Accessory incisions

Single/double lumen

Sutures on long nee ide capsule

Needle advanced jus
reduce tear

a tip to “spear” and

Spoons (retractors)

needles
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Meniscal Repair

7/23/2018

Evolution
Tot

Meniscus transplaqtation

Rationale for Me

* Relieve pain, s
* Improve knee

Prevent progre

13



Pain (localized
Status of artic
sx-ray / MRI

Arthroscopic

e alignment

o stability

Indications for

ransplantation

Unicompartmental pain of total or subtotal

meniscectomy

CL reconstruction to aid in
is felt to have been

As a concomitant proce:
joint stability when men
contributory to failure

* As a concomitant proce
procedures in a meniscu

ar cartilage repair
artment

International Meniscus Reconstruction

Experts Forum (IMREF) 2015 Consensus

Statement on the Practice of Meniscal

Allograft Transplantation

Alan Getgood,"! MD, FRCS{TrA0nh), Robert F. LaPrade,' MD, PhD, Peter Verdonik,! MD, PhD,
), MBA, -

Cs(r
Wayne GersoH,! MD, Brian Cole," MD, “Tim Spalding,* FACS, and the IMAEF Group™
¢ Exparts Fonum,

Lyon, France

Knee OSTEOT ications

Malalignment Malalignment Malalignment Malalignment
+ + + +
Arthrosis Instability Arthrosis Meniscal
Transplantation
+
Cartilage
Resurfacing
Instability

7/23/2018
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Con

* Diffuse arthritic ch ghout the knee

* Presence of sever ss in the
compartment of i

* Lower limb malali
instability ( untrea

gamentous

7/23/2018

level 1 or 2 studies

[r—— ) am a able outcome
P ol " o me Nt pwicied

P ot ar® - Bm Nt provided sures

I‘\lﬂ_-‘ ndde L1 o L, o e,

able techniques

EHEAEGEN NESReNSH

Matava,Brophy JAAOS 2012

Literature revie

Indications and limits of meniscal allografts
R, Verdonk®*, P Volpi®, P. Verdonk, H. Van der Bracht®, M. Van Laer®. KF. Almavist?,
5. Vander Escken®, E. Prospero®, A, Quaglia®

 reparrmsen of Orescpures fuspery end Iimmarng: Coret
et Chit s amd B s e Srgers amd

— Variable outcome measur
— Variable techniques
— Variable concomitant sur;
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Meniscal Allograft Transplantation
Without Bone Plugs

AJSM 2013

A 3-Year Minimum Follow-up Study

Maurilo Marcacci,” MD, Stetano Zaffagnini,” MD, Giulio Maria Marcheggiani Mucciod,”' MO,
A " MD, Tommaso ga.” MD. Marco Narl,” MO, Alice Bondi,” MD,
Massimo Mobnari,' MD, and Eugenio Psmondi,' MD

Investigation performed af the istiuto Oropedico Rizzol, Bologna, Raly

— 32 cases ; min 36 mo FU (3

— Single tibial tunnel, no bon
sutures

Meniscal transpl

Meniscal Transpl

Indications
* compartment ove
* stable knee
limb alignment - n

7/23/2018
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26 yo f
lateral
meniscectomy
age 15

Frozen, irrad

allografts

allografts (

7/23/2018
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Meniscal Transpla

Sizing

* pre-op AP and later
— AP view, m - | width
— lateral view, a - p de|

* Too large or too sma

Sizing

(ORIGINAL ARTICLE

Radiographic Sizing for Meniscal
Transplantation Using 3-D CT
Reconstruction

Mark McConkoy, M.D.." Craig Lyon, M.D..* D. Lea Bannet, M.D.,°
Bradioy Schoch, M.D..* Carla Britton, M.D.," Annunziato Amendola, M.D.."|
and Brian Wolf, M.D."

techniques

From Rijk et al

7/23/2018
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techniques

TABI
Differences in Percentage of Menisonl Tissue
Extrusion Betwoon Groups®

+ No difference in outcomes

Cirenap CGirvsay Significance . N
Echeriaiios : Sy « Higher rate of tears in soft
tissue fixation only
CHlobal <001
Medial mpartment o0t

<001

Latoral compartmest

“Values expressed as mean = standand divisthon

Suture-Only Fixation Technique Leads to a Hmmr Degree of Extrusion Than Bony Fixation in
Meniscal Allograft Transplantation
‘eman Abat, Pablo Eduarde Gelber, Juan Ignacio Erquicia, Xavier Paifort, Gemma Gonzalez-Lucena and Juan Carios

Moniiau
Am J Sports Med 2012 40: 1591 onginally published online May 11, 2012
D01 10117 7/036354651 2446674

techniques

The Anterior Horn of the Medial Meniscus
An Anatomic Study of Its Insertion®

Geagory ©. Bariat, MO, FROS(C), and Feter 1 Fowier MO, FRES(CH

From e Fowler Kannedy Sport Madicing Clinic. Diparimnt Surgwry.

of Or o
Uintvaracty of i¥ieatem Ontaia, Londen, Ontar, Canads

Type IV

TECHNIQUE

7/23/2018
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Arthroscopic
rim, identify g
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v
Technique

v
Technique

v

Technique
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Technique
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Technique

Technique
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Technique

Technique

Technique
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Technique

7/23/2018

Technique

Preoperative sizing,
planning

Arthroscopy prep
Perform osteotomy

Meniscal transplant
technig

24
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Medial meniscus

1 yr Post op
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Preoperative sizin
planning

* Arthroscopy

* Meniscal transpla
technique

ateral menisca

Valgus overload

Arthroscopic ex3
rim preparation

26



transplant
prepare the rim

]

7/23/2018

transplant
graft preparation

transplant
trough preparatid

v
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LM transplant
preparation for in

7/23/2018

LM transplant

LM transplant
meniscal suture

28
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LM transplant (L)
anterior sutures

LM transplant (L)

Study

 Single surgeon seri
¢ With and without
* Bone trough LM

* Bone plugs MM

29
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Demographics

91 Patients

93 knees

Medial MAT: 34
Lateral MAT: 58
Lateral + Medial: 1

49, Females 44 4-49)
nee 48, Left Knee
ollow-up Time: 3.7 £

(range 1- 13.6)

Associated proce

Table 1

Associated Procedure Transplantation

[Procedure
IHigh Tibial Osteotomy

IDistal Femoral Osteotomy

|Anterior Cruciate Ligament Recd
evision ACLR

° eochondral Allograft Transpla

Complications
Table 2
Complicati ing Meniscus Allograft Tr

[Diagnosis Treatment [Number
[Meniscus Allograft Tear Repair 4
Meniscus Allograft Tear [Debridement 11
IMAT failure [Revision 3
(Overload HTO/DFO 3
IACL tear IACLR 1
[Painful hardware [Removal of Implants 5
[Peroneal Nerve Palsy [Neurolysis 1
Point Infection 1&D/ MAT removal 1

30
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Complicatio

Complications

[Complications Tre [Totl  [MAT  |MAT + Osteotomy

IMAT Tear M| 4 3 1

IMAT Tear MAf 1 10 1

IMAT Failure M| 3 2 1

loverload T 3 3

IACL Tear | Re 1 1

[Painul Hardware [Rem 5 2 3

[Peroneal Nerve Palsy [Perone! 1 1
1&D /M 1 1

es, serews and endobutions

TOTAL 34

o Comparison of Pre-operative me Measures in Patients Undergoing
lantation
vas Kgqsr KOOs - Kggf - C-| WOMAC - | WOMAC - | SF36- | SF36-
K AN Symptom Stiffness | Function | Physical | Mental
0001 p<0001| P<0%! | o001 1| p=0.001 | p<0.001 |p<0.001|p=0.001
Pre | il 1 552 69.9 62 692 37 417
operativel
Post- | 0NN 68.0 879 759 88.7 415 | 567
operative|
VAS = Visual . KOOS = Knee Injury and Osteoar . WOMAC = Western Ontario and McMaster
Universities Arthri , SF-36 = Short Form 36, ADL = Activi Rec = Recreation, QOL = Quality of Life

Outcomes

Comparison of ive and ive Qutcome Mo
Patients ing Meniscus Allograft i

M Pr—
| postaperite
L
wosac-
Functon Pt

VA KOGh-Tae OGS KOGH-ADL KOGH KODS-GOL WOMAG: WOMAC- e

Syrptom sportsnre [t et
P40 PO PeANE PEOWE PORL PEOMI BN ORI POMWI PRI o0

31



7/23/2018

Pre Op Scores ( [ + osteotomy)

Comparison of Pre-operative Outcome Meniscus Allograft Transplantation (MAT) vs Paticnts

B Undergoing Meniscus Allogrs a High Tibial or Distal Femoral Osteotomy
ves Kgqs °| Kkoos- Kggf B WOMAC - | SF36- | SF36-
4| Symptom Function | Physical | Mental
0'535|p=0ds P08 | p=0348 |p=0.782 [p=0.09
MAT | 45 | 6 56.0 7.1 & 634 732 359 40
MAT +
B . K 549 686 4 615 676 373 | 502
= Visual Analoy S = Knee Injury and Osteoarthritis MAC = Western Ontario and McMaster Universities

itis Index, SF- orm 36, ADL = Activity of Daily Living, on, QOL = Quality of Life

PreOp scores ( +osteotomy)

Comparison of Pre-operative Outcome Measures in Patients
ing Meniscus Allograft ion (MAT) vs Patients
Meniscus Allograft ion i ition to a High
Tibial or Distal Femoral Osteotomy

’ I I I l
s P —
pregey ao e

moos.  woos. woos-Am_ wpos- ) T
spotines ]
srasn SR pose peore 031 pr0m proda prom2 pracE

Post OP Scores ( T + Osteotomy)

Figure 3 | Comparison of Final Outcome Measures in Pa Transplantation (MAT) s Patients Undergoing Meniscus
gure Allograft Transpk ial or Distal Femoral Osteotomy
KOOS - -| womac- | womac- | ses6- | sF6-
Stiffness Function | Physical | Mental
pm017 606 | p-0458 | p-0839 |p-0989 |p=0013
MAT 865 787 593 415 533
MAT +
... | 10 676 883 747 885 476 58
= Visual Analog 5 = Knee Injury and Osteoarthritis Outcom: = Western Ontario and McMaster Universities Arthritis Index.
= Short Form 36, tivity of Daily Living, Rec = Recreation, QOL fe
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Comparison of Final Outcome Measures in Patients Undergoing
Meniscus Allograft Transplantation (MAT) vs Patients Undergoing
i Allograft Addition to a High Tibial or Distal
Femoral Osteotomy

%

a0

0

AT

7z | = MAT + Osteotomy
0

»

10

o -—

otk Eanevinct e okt sz mir el Wik lieds) [

Pl M hacke Myld ol
o7 =835 p=0585 pe0013
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Outcomes

* Survivorship 84/9
* Xray analysis: 6 de 4 (Kellgren)
* 5 patients went o
— ( mean 3.5 years
3 revision MAT

years (2-11)

Discussion

* MAT resulted in sa
improvement in p

* Results are similar hout osteotomy
* Patient Selection is

comes; significant

33
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Return to High-Level Sport After Meniscal

) Y i
Allogralt Transplantation Arthroscopy 2013
Peter N, Chalmers, M.D., Vasili Karas, B.S.. Seth L. Sherman, M.D..
and Brian J. Cole, M.D., M.B.A,

— 13 out of 166 MAT were co
athletes

— Min 1.9 yr FU ; incomplete F
— Lysholm, IKDC. KOOS signifi

Return to Activi

Survivorship of Meniscal
Allograft Transplantation
in an Athletic Patient Population

Brian R. Waterman,* MD, Nicholas Rensing," MD, Kenneth L. Gameron,! PhD, MPH,
Brett D. Owens,'* MD, and Mark Pallis,” DO
igati at William Army Medical Center, El Paso, Texas, USA

* (Case series of 23 ormed in active

mean age 27.2

nee-related military
ars post-op

Long-term Survivorship and Function
of Meniscus Transplantation

Frank R. Noyes,*' MD, and Sue D. Barber-Westin," BS
investigation performed at the Cincinnati Sportsmedicine and Orthopaedic Center—
Mercy Health, Cincinnati, Ohio, USA

* 58 MATs evaluated f
a mean of 11.2 years

functional outcomes at

Survival endpoints in erations, MRI failure
and radiographic los ce

Significant improve , swelling, walking

ores (P<.05)
was 85% at 2 years,
% at 10 years and 19%

in.57%
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Results of Meniscu

Meniscal Allograft Transplantation

A Systematic Review

Federica Rosso,” MD, Salvatore Bisicchia,! MD, Davide Edoardo Bonasia, MD,

and Annunziato Amendola,¥I¥ MD, PhD

Investigation performed at the Ul Sports Medicine Center, Department of Orthopaedic Surgery,
University of lowa Health Care, lowa City, lowa, USA

2015 Systematic Review of 55 arti 7 level 3, 46 level 4)
with a total of 1666 MATSs and aver: of 53 months

Clinical Outcome
¢ QOutcome scores:

.5 to 82.7

4t02.4

on rating of 82%

* Lysholm score inc

* VAS pain score de

* 14 studies had av
* Medial vs. Lateral:

* 16/18 studies fou
* Isolated MAT vs. co res

¢ 13 studies found n
* Bone

o O

e in clinical outcomes

ifferences in outcomes
ugs versus sutu on:

of 2 studies rep r complication and
e rates with suture- tion

MAT indicated in y
suffering from sym
who have stable,
advanced arthritis

age patients
eniscal deficiency and
knees without

tomatic relief but has
ogression of OA

* MAT provides con
not been proven t
» Carefulpatient sele
evaluation as well as p
modification are necessa

re-operative
rative activity
acceptable outcomes

7/23/2018
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Menis

Nusurface Meni
Implant

Made from
polycarbonate-u

Does not requir

The NUsurface® Meniscus Implant

rce:
s://activeimplants.com/products/n
irface-meniscus-implant/

| trials ongoing
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