
by Peter Verdonk, M
D, PhD 

!

M
eniscus A

llograft Transplantation and N
ew

 O
ptions

Val D
’Isere 2014 update

w
w

w.knee.be
pverdonk@

yahoo.com

Departm
ent of O

rthopaedic Surgery, M
onica Hospitals, Antw

erp, Belgium

1

O
utcom
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E
arly Com

plications after m
eniscectom

y...

• sw
elling 28%

 (Tabib, Beaufils. J. Traum
atol. Sport, 1993) 

• chondrolyse rapide (C
harrois, Ayral, Beaufils Rev C

hir O
rthop Reparatrice Appar M

ot. 
1998) 

• pain and loss of function

pverdonk@
yahoo.com

©
 Peter Verdonk

w
w

w.verdonk.be

3

Late Com
plications after m

eniscectom
y...

W
ithout m

eniscus

Higher peak stress 
O

n cartilage

O
steoArthritis
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Late Com
plications after m

eniscectom
y...

5

So w
hat is the solution?...6

M
eniscus Substitution O

ptions in 
postm

eniscectom
y syndrom

e

m
eniscus allograft

20 years

m
eniscus scaffold

5 years

m
eniscus im

plant

2 year

7

!M
eniscus A

llograft Transplantation: 

study perform
ed by Peter Verdonk, Sofie Herregods, Arnoud De Kock, Jaap van der M

aas, Thom
as Tam

pere, and 
Rene Verdonk

The Ultim
ate Survival Analysis

w
w
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M
eniscus Allograft Transplantation 

for large m
eniscus defects

�9
successful surgery is all about indication

9

4 Indications

!
Subtotal M

eniscectom
y in Adults!

!
ACL Revision + subtotal m

eniscectom
y!

!
Subtotal M

eniscectom
y in Youngsters!

!
Subtotal M

eniscectom
y and early O

A

�10

10

M
ale 34, lateral m

eniscetom
y and cartilage defect�11

...this illustrates that too often, the patient w
aits too long before he com

es 
in for a M

AT

11

M
M

T
LM

T
S

C
A

FFO
LD

IM
P

LA
N

T

TO
TA

L A
LLO

G
R

A
FTS=

+
320

open surgery
arthroscopy

O
ur Experience
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Extrusion m
easured on M

RI: Bone Blocks or Not??

m
edial graft

lateral graft

13

Discussion

•
Verdonk et al: O

pen surgery, no bone plugs, no transosseus fixation

•

m
edial: 4,71m

m
 / lateral 4,04m

m



•
Verdonk et al: A

rthroscopy, no bone plugs, transosseus fixation 

•
m

edial: 2,36m
m

 (<3m
m

: 85.7%
, >3m

m
 14.4%

)

•

lateral: 3,38m
m

 (< 3m
m

: 28.5%
, >3m

m
: 71.5%

)

•

H
a et al. AJSM

 2010. A
rthroscopy, bone blocks, m

edial and lateral 

•
M

eniscal extrusion extent w
as 3.87 ± 1.94 m

m
. Seven cases (19.4%

) 
show

ed m
inor extrusion (<3 m

m
), 27 (75%

) show
ed m

ajor extrusion (>3 
m

m
), and 2 (5.6%

) show
ed no extrusion


•
Lee et al. Arthroscopy 2008. A

rthroscopy, bone blocks, m
edial and lateral 


•
The m

ean am
ount of graft subluxation on serial M

RI w
as 2.87, 2.95, 3.03, 

and 2.96 m
m

 at 6 w
eeks, 3 m

onths, 6 m
onths, and 12 m

onths after M
AT, 

respectively.

additional value of bone blocks?
14

Study Setup

•Kaplan M
eier Survival analysis 

•
Endpoint: Knee Arthroplasty


•M
ultivariate analysis C

ox’s proportional hazard m
odel 

•
left/right


•
m

ale/fem
ale


•
m

edial/lateral


•
age


•
cartilage degeneration + m

icrofracture


•
low

er lim
b alignm

ent

w
w

w.verdonk.be
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•
M

eniscus Transplantation N
=319 

•
International patients N

=51


•
Belgian Patients N

=268 

•
lost to follow

-up N
=50


•
m

issing values N
=1


•
Included patients N

=217 

•
censored cases before earliest event in stratum

 N
=13


•
C

ases available in cox analysis N
=204
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Survival Study Setup

•
m

ean age 33.83 +/- 8.5 (range 16 -55 years).  

•
123 m

en and 94 w
om

an  

•
lateral/m

edial: 126/91 

•
m

ean FU: 8,2 +/- 6,2 years (range: 0 to 23 years)

Meniscus

long

17

Right/left

w
w
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M
ale/fem

ale

w
w
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Lateral/m
edial

w
w
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Age

w
w

w.verdonk.be
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Cartilage degeneration

w
w

w.verdonk.be
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Conclusions

•no difference betw
een m

edials and laterals 

•m
ales have slightly higher risk than fem

ales 

•older patients have higher risk for failure (risk increases 
5.7%

 per year) 

•cartilage degeneration increase risk for failure, how
ever 

cartilage treatm
ent (m

icrofracture) reduces that risk!

w
w

w.verdonk.be
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Conclusion

M
eniscus Allograft Transplantation should no longer be 

considered experim
ental 

w
w

w.verdonk.be
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Conclusion

M
AT is a bridging procedure tow

ards knee arthroplasty for 
m

any patients

w
w

w.verdonk.be
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Conclusion

M
AT w

orks best in young patients  w
ith lim

ited cartilage w
ear!

w
w

w.verdonk.be
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Conclusion

Focal cartilage defects are best treated in conjunction w
ith M

AT

w
w

w.verdonk.be
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by Peter Verdonk, M
D, PhD; Laurent W

illem
ot, M

D; Tineke De Coninck, M
D; Aad Dhollander, M

D, PhD and Rene Verdonk, M
D, PhD 

!P
oly-urethane scaff

old for the treatm
ent of m

edial and 
lateral partial m

eniscus defects 

w
w
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Polyurethane scaffold

•
Safety and Feasibility trial finished in Europe 


•
C

E m
ark since 2008


•
slow

ly degradable scaffold


•
im

plantable and biocom
patible


•
supports new

 m
eniscus-like tissue ingrow

th and 
regeneration 


•
easy to use

•
Verdonk AAO

S, IC
R

S, ESSK
A 

•
Verdonk et al. AJSM

 2011 Tissue Ingrow
th 

•
Verdonk et al. AJSM

 2012 C
linical outcom

e at 2 years

w
w
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A 24-M
onth Follow

-up Study on Clinical and 
Radiological Outcom

es of Polyurethane M
eniscal 

Scaffolds!
by Tineke De Coninck, Laurent W

illem
ot, Rene Verdonk and Peter Verdonk!

accepted for publication

w
w

w.knee.be
pverdonk@

yahoo.com

30

31
32

VAL D ISERE M
ENISCUS ALLO

G
RAFT UPDATE - 4 Feb 2014



Typical Indication

•
Rem

aining pain after extensive partial m
eniscectom

y (3-7cm
)


•
M

eniscus rim
 and horns intact


•
C

artilage in good shape (m
ax IC

RS grade 3)


•
Stable and w

ell-aligned knee


•
Typically younger patient w

ith good healing potential

w
w

w.knee.be
pverdonk@

yahoo.com
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!34

!!
S

caffold is clearly visible at w
eek 1, 3 m

onths, 12 m
onths, 24 m

onths and 48 
m

onths 
!

!
A

t w
eek 1, all scaffolds w

ere w
ell-positioned illustrating reproducible surgical 

technique 
!

!
S

ignal intensity different from
 norm

al m
eniscus tissue 

!

Imaging results: Meniscus

M
onth 3

M
onth 12

M
onth 24

W
eek 1

M
onth 48, 

different patient

w
w
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pverdonk@
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!35

Imaging results: Meniscus

all 4+ years! 

w
w
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!36

!
M

edial R
D

 correlates w
ith rim

 thickness...the thicker the rim
, the less R

D
!

Imaging results: Radial displacem
ent 

!
Lateral R

D
 does not correlate w

ith rim
 thickness, R

D
 exists already preop!!!!

!
R

D
 does N

O
T correlate w

ith clinical outcom
e!

w
w

w.knee.be
pverdonk@
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Original Study Relooks

w
w
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Bone Marrow Cells

•easily accessible, cheap

!38

B
M

 application on polyurethane scaffold
R

elook at 12 m
onths

C
linical application

w
w

w.knee.be
pverdonk@
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clinical experience (Prof Peter Verdonk, M
D

 PhD
)

•
Predictable cellular organization 

•
R

epopulation of all biopsies w
ith vital cells – no case of tissue necrosis or cell death - 

illustrating the biocom
patibility of the A

ctifit TM scaffold 

•
N

ew
 tissue consistent w

ith ongoing process of regeneration, m
aturation and 

rem
odeling tow

ards tissue w
ith m

eniscus tissue characteristics. S
caffold m

aterial is still 

present at 12 m
onths and becom

ing m
ore translucent at 24 m

onths

C
hondroblast-like cells

N
orm

al native m
eniscus

S
-100 positive chondroblast-like cells

Histology results

w
w

w.knee.be
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clinical experience (Prof Peter Verdonk, M
D

 PhD
)

Survival Analysis

�40

A
 treatm

ent failure w
as deem

ed to have occurred if there w
as an additional surgical procedure on the index defect and if the surgeon 

decided that the need for such an additional procedure w
as of unknow

n, possible, probable or definite relationship to the scaffold and/
or the index procedure. A

 total of nine (17.3%
) treatm

ent failures occurred during the study; eight during the first year or at the 
protocol stipulated relook surgery and only one in the second year of the study (F

igure 1).

failures m
edial 3/32 

failures lateral 6/18

overall failure rate 17.3%
 at 2 years, all but 1 in the first 12 m

onths

Multicenter STUDY DESIGN

w
w
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KO
O

S Profile

0 20 40 60 80

100

Sym
ptom

s
Pain

ADL
S&R

Q
oL

preop
postop, 24 m

onths

41

!42

Conclusions
!

Poly-urethane scaffold (            ) is biocom
patible 

!
No cell death or necrosis 

!
No adverse reaction to scaffold m

aterial 
!!

Regeneration of m
eniscus-like tissue is possible using an acellular device 

!
!

Significant im
provem

ent in pain and function at 12, 24 and 48 m
onths  

!
!

No cartilage dam
age caused by the device 

!
!

Technical and indication learning curve w
ith acceptable failure rates (17.3%

)

w
w
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pverdonk@
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by Peter Verdonk, M
D, PhD; Laurent W

illem
ot, M

D; Tineke De Coninck, M
D; Aad Dhollander, M

D, PhD and Rene Verdonk, M
D, PhD 

!

To
ta

l M
e

n
is

c
u

s
 Im

p
la

n
t fo

r th
e

 tre
a

tm
e

n
t o

f la
rg

e
 

m
edial m

e
n

is
c

u
s
 d

e
fe

c
ts 
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Typical Indication

•
Rem

aining pain after subtotal m
edial m

eniscectom
y 


•
M

eniscus rim
 and horns intact


•
C

artilage in good shape (m
ax IC

RS grade 3)


•
Stable and w

ell-aligned knee


•
typically older patient beyond ‘biological treatm

ent’ age…
 (45 years and up)

w
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•treated patients in multicenter trial: 120 
•personal series: 39

!45

…
.still under clinical investigation

45

!46

46

!47

47

clinical experience (Prof Peter Verdonk, M
D

 PhD
)

K
N

EE O
S

TEO
A

R
TH

R
ITIS

 O
U

TC
O

M
E S

C
O

R
E

!48
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clinical experience (Prof Peter Verdonk, M
D

 PhD
)

C
LIN

IC
A

L O
U

TC
O

M
E O

VER
A

LL

!49
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clinical experience (Prof Peter Verdonk, M
D

 PhD
)

C
A

S
E R

EP
O

R
T: 1

S
T PATIEN

T TR
EATED

SAGITTAL PLANE CORONAL PLANE

                  PR
E-O

P
         6  W

EEKS PO
ST-O

P

Injured 
m

eniscusInjured 
m

eniscus

KO
O

S 
41

73
74

93

*VAS
48

17
7

4

N
Usurface

® 
 Im

plant

N
Usurface

® 
 Im

plant

          6 M
O

N
TH

S PO
ST-O

P
     12 M

O
N

TH
S PO

ST-O
P

M
ale, 58 yrs. old, BM

I=29, Pre-op: pain during long w
alks &

 clim
bing stairs;  

In 2008, presented w
ith unstable tear and partial m

eniscectom
y.  Returned to w

ork as plant forem
an

!50
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clinical experience (Prof Peter Verdonk, M
D

 PhD
)

!
Early term

 clinical results are show
ing that: 

! the device allow
s patients to im

prove in results over tim
e, 

! patients are reporting return to active lifestyle 
!

C
ritical device features: 
! Selection of optim

al device size for each patient 
! M

andatory presence of a functioning posterior root 
! All failures occurred in the first 11 patients 
!

All patients w
ere re-im

planted and are satisfied (to date) w
ith their results 

!
Patients level of activity: 
! They should be rem

inded that they have an im
plant and should lim

it high 
im

pact activities 
!

The N
U

surface
® m

eniscus im
plant acts like a synthetic allograft 

w
ithout any of the disadvantages of cost, supply or sizing

C
O

N
C

LU
S

IO
N

S

!51

51

W
hen you are confronted w

ith a painful 
m

eniscectom
y, consider m

eniscus replacem
ent 

instead of a redo m
eniscectom

y...

Closing rem
arks
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Take hom
e m

essage

•m
eniscus solutions are expanding

prevent cartilage degeneration... 
SAVE TH

E M
EN

ISC
U

S !!!

m
eniscus allograft

m
eniscus scaffold

m
eniscus im

plant

53

by Peter Verdonk, M
D, PhD 

Departm
ent of O

rthopaedic Surgery, M
onica Hospitals, Antw

erp, Belgium

!!

T
h

a
n

k
 y

o
u

 fo
r y

o
u

r a
tte

n
tio

n

w
w

w.knee.be
pverdonk@

yahoo.com

54

VAL D ISERE M
ENISCUS ALLO

G
RAFT UPDATE - 4 Feb 2014


