
Official Title: Geniculate Artery Embolization for Treatment of Knee Osteoarthritis

NCT Number: NCT04379700 

Study Number: 19-00370

Document Type:  Study Protocol and Statistical Analysis Plan 

Date of the 
Document: May 6, 2025



Page i 

CONFIDENTIAL
This material is the property of the NYU School of Medicine and Langone Medical Center.  Do not disclose or use except as 

authorized in writing by the study sponsor
Interventional Template Version: 12 February 2020

Geniculate Artery Embolization for Treatment of Knee Osteoarthritis

Principal Investigator: Bedros Taslakian, M.D.
Clinical Assistant Professor, Vascular and Interventional Radiology 
Director, VIR Research Program 
Department of Radiology, NYU Langone Health 
550 First Avenue, 2nd Floor, New York, NY, 10015
Email: Bedros.Taslakian@nyumc.org  
Phone: 929-434-1278

Additional Investigators:
Jonathan Samuels, M.D.
Associate Professor, 
Department of Internal Medicine, NYU Langone Health 
333 East 38th Street, 4th Floor
New York, NY 10016
Email: Jonathan.Samuels@nyumc.org  
Phone: 646-501-7400 

Erin F. Alaia, M.D. 
Assistant Professor
Department of Radiology, NYU Langone Health 
560 1st Avenue, 2nd Floor
Email: Erin.Fitzgerald@nyulangone.org  
Phone: 212-263-5941

NYULMC Study Number: s19-00370
Funding Sponsor: Department of Radiology 
IND/IDE Number: G190316
Regulatory Sponsor: Bedros Taslakian, M.D.

Department of Radiology, NYU Langone Health 
Director, VIR Research Program 
560 First Avenue, 2nd Floor, New York, NY, 10015
Email: Bedros.Taslakian@nyumc.org; Phone: 212-263-5898

Study Product: Embozene™ Color-Advanced Microspheres
Study Product Provider: Varian Medical Systems, Inc
ClinicalTrials.gov 
Number                

NCT04379700

Initial version: 04/16/2020
Amended: 19 Apr 2021
Amended: 31 January 2022
Amended:           07/06/2022
Amended:           02/08/2023
Amended:           06.25.2024
Amended 03.16.2025



Study number: s19-00370 Page ii
Version: 06.25.2024  

CONFIDENTIAL 
This material is the property of the NYU School of Medicine and Langone Medical Center.  Do not disclose or use except as 

authorized in writing by the study sponsor 
Interventional Template Version: 12 February 2020

Statement of Compliance 

This study will be conducted in accordance with the Code of Federal Regulations on the Protection of 
Human Subjects (45 CFR Part 46), 21 CFR Parts 50, 56, 312, and 812 as applicable, any other applicable 
US government research regulations, and institutional research policies and procedures. The International 
Conference on Harmonisation (“ICH”) Guideline for Good Clinical Practice (“GCP”) (sometimes referred to 
as “ICH-GCP” or “E6”) will be applied only to the extent that it is compatible with FDA and DHHS regulations. 
The Principal Investigator will assure that no deviation from, or changes to the protocol will take place 
without prior agreement from the sponsor and documented approval from the Institutional Review Board 
(IRB), except where necessary to eliminate an immediate hazard(s) to the trial participants. All personnel 
involved in the conduct of this study have completed Human Subjects Protection Training. 
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o
d

u
c
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o
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a
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g
ro

u
n

d
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a
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o
n
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n

d
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en
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R

at
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n
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e 

2
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B
a

c
k

g
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u
n

d
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n
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rm
a

ti
o

n
 a

n
d

 R
e

le
v

a
n
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L

it
er

a
tu
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K

n
e

e
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A
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 c
om

m
o

n 
a

nd
 m

aj
or

 c
a

us
e 

of
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a
in
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nd

 d
is

a
bi

lit
y.

 I
ts

 p
re

va
le

nc
e 

is
 r

is
in

g
 d

u
e 

to
 a

n
 a

gi
n

g 
po

p
ul

at
io

n 
an

d 
th

e
 h

ig
h 

p
re

va
le

nc
e 
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b
es

ity
 

[1
].

 R
ad

io
gr

a
ph

ic
a

lly
 c

o
n

fir
m

e
d 

sy
m

p
to

m
a

tic
 k

n
ee

 O
A

 a
ff

ec
ts

 a
p

pr
ox

im
at

e
ly

 3
.8

%
 o

f p
eo

p
le

 w
o

rld
w

id
e

, 
an

d
 k

n
ee

 a
nd

 h
ip

 O
A

 r
a

nk
ed

 a
s 

th
e 

1
1

th

hi
g

he
st

 c
o

nt
ri

b
u

to
r 

to
 g

lo
ba

l d
is

a
bi

lit
y 

[2
]. 

D
is

ab
lin

g 
sy

m
p

to
m

s 
o

f k
n

ee
 o

st
eo

ar
th

ri
tis

 a
re

 s
ee

n 
in

 a
n

 a
pp

ro
xi

m
at

el
y 

10
 %

 o
f p

eo
p

le
 o

ve
r 

5
5 

ye
ar

s 
ol

d
 [

3
]. 

T
h

er
ef

o
re

, t
h

e 
pr

ev
a

le
nc

e 
an

d 
b

ur
de

n
 o

f k
n

e
e 

O
A

 p
re

se
n

ts
 a

 m
aj

o
r 

ch
al

le
ng

e
 f

or
 h

e
a

lth
 s

ys
te

m
s 

gl
o

b
a

lly
 [

2]
. 

 K
n

e
e

 O
A

 is
 a

 c
o

m
p

le
x,

 m
ul

tif
ac

to
ri

al
 d

is
ea

se
 w

ith
 n

o 
kn

o
w

n 
cu

re
. 

R
is

k 
fa

ct
o

rs
 fo

r 
kn

ee
 O

A
 in

cl
u

d
e

  
jo

in
t 

in
ju

ry
, b

o
n

e 
a

n
d 

jo
in

t s
ha

pe
, m

u
sc

le
 s

tr
en

g
th

 a
nd

 m
as

s,
 o

b
es

ity
, g

e
n

d
e

r,
 m

e
ta

bo
lic

 fa
ct

o
rs

, n
ut

ri
tio

n 
a

n
d 

vi
ta

m
in

 f
ac

to
rs

, 
bo

ne
 d

en
si

ty
, 

ps
yc

h
ol

og
ic

al
 h

e
a

lth
 a

n
d

 o
cc

u
pa

tio
n 

[4
, 5

].
 T

re
at

m
e

nt
 s

e
ek

s 
to

 m
a

na
g

e 
sy

m
pt

om
s,

 b
u

t 
a

de
q

ua
te

 s
ym

p
to

m
 c

o
nt

ro
l c

an
 b

e
 d

iff
ic

u
lt 

to
 a

ch
ie

ve
 [

4
-6

]. 
E
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de

nc
e-
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se

d 
tr

e
at

m
e

nt
 o

p
tio

ns
 f

o
r 

kn
e

e
 O

A
 in

cl
u

d
e

 in
tr

a-
ar

tic
u

la
r 

co
rt

ic
os

te
ro

id
s,

 e
xe

rc
is

e,
 e

d
uc

at
io

n
, 

w
ei

gh
t 

m
an

ag
em

e
nt

, 
an

d
 o

ra
l m

e
di

ca
tio

ns
 s

u
ch
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s 

a
ce

ta
m
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o

p
he

n 
an

d 
no

n-
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o

id
al
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n

ti-
in

fla
m

m
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or
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s 
fo

r 
m

in
or
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pt
o

m
s 

[7
].

 T
ot

a
l k

ne
e 

ar
th

ro
pl

as
ty

 is
 g

e
n

e
ra

lly
 r

es
er

ve
d 

fo
r 

th
os

e 
w

ith
 s

ev
er

e
 jo

in
t d

is
ea

se
, 

pa
in

 a
nd

 f
u

nc
tio

n
al

 
lim

ita
tio

ns
 [8

, 
9

]. 
O

n
 th

e
 o

th
er

 h
an

d,
 m

o
de

ra
te

 k
n

ee
 O

A
 r

es
is

ta
n

t t
o

 n
o

n
su

rg
ic

a
l o

pt
io

n
s,

 y
et

 n
ot

 s
ev

er
e

 e
no

u
gh

 t
o

 w
ar

ra
nt
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in

t 
re

p
la

ce
m

e
nt

, 
d

o
e

s 
no

t h
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e 
a

n 
op

tim
al

 th
er

a
p

y.
 T

he
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fo
re

, 
th

er
e 
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 s

til
l a

 n
e

ed
 to

 d
ev
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o
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ec
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 m
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a
lly
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si
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n

d
 s
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e 

tr
e

a
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t 
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r 

m
o
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 O

A
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f t
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 A
n

 in
-d

e
p
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 u

n
d

e
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n

d
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g 
of

 O
A

 p
at

h
op

h
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lo
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 is

 s
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 [

1]
. R
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tly
, a
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s 

h
as

 b
e

en
 im

p
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a
te

d 
in

 O
A
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y 
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n
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u
tin

g
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 d
a

m
a

ge
, 
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m
m
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n
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a
in

 [1
0]

. 
A

ng
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g
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w
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o
m

 p
re

-e
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g
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a
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ul
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u
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 e

ss
e
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l f
or
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w
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p
m
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t 

a
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u
e 
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p
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r 
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0]

. 
H
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ev

er
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n
 O

A
, 
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g
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g
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e
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es
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 a
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a

r 
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g
e

, s
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ov
iu

m
, 

m
en
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s,
 a

n
d 

o
st

eo
p

h
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e
s,
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n

d 
at
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e
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e
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l j
u
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1
-1

5]
. 

B
e
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e 
a

n
g
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g

e
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s 
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p
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d

 b
y 
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n
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e
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e 

g
ro

w
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, 
p

e
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r 

n
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w
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o
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u
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u
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s 
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u
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r 
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g

e
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n
d 

m
e

n
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cu
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 c
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u
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o 

O
A

 p
a
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hr
o

u
g

h 
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a
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n
d

 m
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n
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 s
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a
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n
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f 
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w
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m

e
d 
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M
od
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g
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g
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n

d
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ss
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d
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ve

 g
ro

w
th
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 a

 p
o

te
nt
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l t
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a
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e

nt
 p

a
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w
a

y 
to

 a
ff

e
ct

 t
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 p
a

th
o
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n
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is
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n
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m
p
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m
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o

f 
O

A
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].

 A
n

gi
og

en
es

is
 in

h
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ito
r 

tr
ea

tm
e

n
t d

ec
re

as
ed

 p
a

in
-r

e
la

te
d 

b
e
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or
 in

 a
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m
a

l m
o

de
ls

 [
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]. 
T

h
e 

m
ec

ha
n

is
m

 o
f 

sy
m

pt
o

m
at

ic
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lie

f 
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 u
n
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e

ar
 b

ut
 c

o
u

ld
 in
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u

de
 r

e
d

uc
e

d 
sy
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tis
, 

re
du

ce
d 

p
er

ia
rt

ic
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ar
 in

n
er

va
tio

n 
a

nd
 n

oc
ic

e
pt

io
n,

 a
n

d
 m
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nt

a
in

in
g

 th
e 

in
te

gr
ity

 o
f 

th
e 

os
te

o
ch

o
n
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a

l j
un

ct
io

n
 [

1
0,

 1
1

]. 
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t 
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u
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 b
y 

P
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ed
 t

he
 s
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et

y 
a

n
d 

ef
fe

ct
iv

e
n

es
s 

o
f G

A
E

 in
 p

a
tie

nt
s 

w
ith

 k
n

ee
 O

S
 (

g
ra

d
es

 2
, 

3
, 4

).
 K

n
ee

 O
A

 s
e

ve
ri

ty
 w

as
 

gr
a

de
 2

 in
 1

8
%

 o
f 

th
e 

pa
tie

nt
s,

 g
ra

d
e

 3
 in

 4
3

%
, 

a
nd

 g
ra

de
 4

 in
 4

0
%

. 
T

e
ch

n
ic

a
l s

u
cc

e
ss

 w
as

 a
ch

ie
ve

d
 in

 1
00

%
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f 
th

e 
su

bj
e

ct
s.

 T
h

e
 W

O
M

A
C

 t
o

ta
l 

an
d 

V
A

S
 p

a
in

 s
co

re
s 

de
cr

e
as

ed
 b

y 
6

1%
 a

nd
 6

7%
 a

t 1
2 

m
o

nt
hs

 fr
o

m
 a

 m
ed

ia
n

 b
a

se
lin

e
 o

f 
52

 (
of

 9
6

) 
a

nd
 8

 (
o

f 1
0)

, r
e

sp
ec

tiv
el

y.
 T

w
e

nt
y-

se
ve

n
 

 [3
2]

. 
 

T
h

e 
W

O
M

A
C

 q
u

e
st

io
n

na
ire

 is
 a

 w
id

e
ly

 u
se

d
, d

is
e

as
e-

sp
ec

ifi
c 

m
e

a
su

re
 fo

r 
kn

e
e 

O
A

. I
t 

in
cl

ud
es

 2
4

 q
ue

st
io

n
s 

o
n 

d
ai

ly
 a

ct
iv

iti
es

: f
iv

e 
re

g
a

rd
in

g
 

pa
in

, 
tw

o 
re

g
ar

di
n

g 
st

iff
n

es
s,

 a
n

d 
1

7 
re

g
ar

di
ng

 p
h

ys
ic

a
l f

un
ct

io
n

; 
p

os
si

b
le

 s
co

re
 r

an
ge

s 
fo

r 
ea

ch
 s

u
bs

et
 o

f i
te

m
s 

a
re

 a
s 

fo
llo

w
s:

 p
a

in
, 

0
–2

0
; 

st
iff

n
es

s,
 0

–
8;

 a
n

d
 p

hy
si

ca
l f

u
nc

tio
n,
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–

6
8

. F
or

 e
a

ch
 q

ue
st

io
n

 in
 e

a
ch

 o
f 

th
e 

th
re

e
 c

a
te

go
ri

e
s 

(p
a

in
, s

tif
fn

e
ss

, a
nd

 p
hy

si
ca

l f
un

ct
io

n)
 p

at
ie

n
ts

 
re

ce
iv

e
 th

e 
fo

llo
w

in
g 

p
oi

n
ts

: 0
 fo

r 
n

o 
sy

m
p

to
m

s,
 1

 fo
r 

m
ild

, 
2

 fo
r 

m
od

er
at

e
, 

3
 fo

r 
se

ve
re

, a
n

d 
4

 f
o

r 
e

xt
re

m
e

 s
ym

pt
o

m
s.

 H
ig

h
er

 s
co

re
s 

o
n

 t
h

e 
W

O
M

A
C

 in
d

ic
a

te
 w

or
se

 p
a

in
, 

st
iff
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la

te
le

t/
le

uk
oc

yt
e

 
co

un
ts

).
 A

ll 
te

st
s 

pa
ss

ed
, 

in
di

ca
tin

g 
th

a
t 

th
e

 d
e

vi
ce

 m
a

te
ria

ls
 a

re
 b

io
co

m
p

at
ib

le
 f

o
r 

its
 in

te
n

de
d

 u
se

. 
 P

e
rf

o
rm

an
ce

 t
e

st
in

g
 p

ro
vi

d
ed

 in
 th

e 
pr

e
vi

o
us

 E
m

b
oz

e
n

e 
M

ic
ro

sp
h

er
es

 p
re

m
ar

ke
t 

n
ot

ifi
ca

tio
n

 in
cl

u
d

e
d:

 m
ic

ro
sp

he
re

 s
iz

e
 d

is
tr

ib
ut

io
n

, v
is

ua
l 

in
sp

e
ct

io
n

, 
P

h 
of

 tr
a

ns
po

rt
 s

ol
ut

io
n

, 
o

sm
o

la
lit

y 
of

 tr
a

ns
po

rt
 s

o
lu

tio
n,

 m
ic

ro
sp

h
e

re
 s

u
sp

en
si

o
n,

 c
at

h
et

er
 c

o
m

p
at

ib
ili

ty
, a

nd
 e

lu
tio

n 
te

st
. 

al
l t

e
st

s 
pa

ss
ed

 d
e

m
o

n
st

ra
tin

g
 t

h
e 

d
ev

ic
e 

m
e

et
s 

th
e 

pr
ed

et
e

rm
in

ed
 p

er
fo

rm
a

nc
e 

re
q

ui
re

m
en

ts
. 

 P
u

b
lis

h
ed

 li
te

ra
tu

re
 o

n
 p

re
cl

in
ic

a
l a

n
im

a
l s

tu
di

e
s 

a
ss

es
se

d 
th

e
 b

io
co

m
p

at
ib

ili
ty

, s
a

fe
ty

, a
n

d
 e

ff
ic

ac
y 

o
f 

E
m

bo
ze

ne
 M

ic
ro

sp
h

er
e

s 
in

 c
om

p
ar

is
o

n 
w

ith
 

th
e

 E
m

b
o

sp
he

re
 p

re
d

ic
a

te
 a

n
d 

o
th

er
 e

m
b

ol
iz

at
io

n 
d

ev
ic

e
s.

  T
he

 d
ev

ic
e

s 
w

e
re

 e
va

lu
at

ed
 in

 a
 p

o
rc

in
e

 k
id

n
ey

 m
od

e
l t

o 
de

te
rm

in
e

 a
rt

e
ri

al
 

di
st

ri
b

u
tio

n 
ch

a
ra

ct
e

ris
tic

s,
 in

fla
m

m
a

tio
n

 a
n

d
 r

e
ca

n
a

liz
at

io
n

, 
im

p
ac

t o
n 

in
fla

m
m

at
o

ry
 ti

ss
ue

 a
nd

 fo
re

ig
n

 b
o

dy
 r

e
ac

tio
n,

 a
n

d 
im

m
u

n
o

h
is

to
ch

em
ic

al
 

in
fla

m
m

at
or

y 
re

ac
tio

ns
. T

h
e

 r
es

ul
ts

 d
em

on
st

ra
te

 a
 s

im
ila

r 
b

io
lo

g
ic

al
 t

is
su

e 
re

sp
o

ns
e 

b
et

w
e

en
 t

h
e 

E
m

b
o

ze
ne

 M
ic

ro
sp

h
er

es
 a

nd
 t

he
 E

m
bo

sp
h

e
re

 
pr

e
di

ca
te

 d
e

vi
ce

 w
h

ic
h 

su
p

po
rt

s 
su

bs
ta

nt
ia

l e
q

u
iv

al
e

n
ce

 [
18

].
  

 A
 s

tu
dy

 b
y 

S
ta

m
p

fl 
et

 a
l, 

ev
al

u
at

ed
 th

e
 in

fla
m

m
at

or
y 

re
sp

on
se

 a
nd

 r
ec

a
na

liz
at

io
n

 a
fte

r 
e

m
bo

liz
a

tio
n 

w
ith

 t
he

 e
m

bo
lic

 a
g

e
n

t b
as

ed
 o

n
 a

 c
o

re
 a

n
d 

sh
el

l d
e

si
gn

 w
ith

 a
 h

yd
ro

ge
l c

or
e 

o
f 

p
o

ly
m

et
hy

lm
et

h
ac

ry
la

te
 (

P
M

M
A

) 
a

nd
 a

 P
o

ly
ze

n
e

-F
 n

a
n

os
ca

le
 c

o
at

in
g

 in
 a

 p
o

rc
in

e
 k

id
n

ey
 m

od
el

 [
19

].
 I

t 
de

m
o

ns
tr

at
e

d 
go

od
 b

io
co

m
pa

tib
ili

ty
 o

f t
h

e
 e

m
b

o
lic

 m
a

te
ri

al
. A

s 
in

 o
th

e
r 

sp
he

ri
ca

l e
m

b
o

lic
 a

ge
nt

s,
 r

e
ca

n
al

iz
a

tio
n 

ca
n 

o
cc

ur
 to

 s
o

m
e 

d
eg

re
e.

 
 A

d
d

iti
on

al
ly

, 
fo

r 
la

b
e

lin
g 

w
ith

 M
R

 c
o

m
p

a
tib

ili
ty

, 
th

e 
pr

o
po

se
d 

E
m

bo
ze

n
e

 M
ic

ro
sp

h
er

es
 w

er
e

 a
ss

es
se

d 
a

nd
 m

et
 r

e
qu

ire
m

en
ts

 in
 t

he
 G

u
id

an
ce

 f
or

 
In

d
us

tr
y 

a
n

d
 F

oo
d 

a
nd

 D
ru

g 
A

d
m

in
is

tr
a

tio
n 

S
ta

ff 
E

st
a

b
lis

h
in

g
 S

af
e

ty
 a

n
d 

C
o

m
pa

tib
ili

ty
 o

f 
P

as
si

ve
 I

m
pl

an
ts

 in
 t

he
 M

R
 E

n
vi

ro
n

m
e

nt
. 

 

2.
2.

2
C

li
n

ic
al

 D
at

a 
to

 D
at

e
E

m
b

oz
en

e
 M

ic
ro

sp
he

re
s 

h
av

e 
b

e
e

n 
a

lr
ea

dy
 in

ve
st

ig
a

te
d

 in
 s

ev
er

a
l c

lin
ic

a
l s

tu
d

ie
s.

 S
ta

m
p

fl 
U

 e
t a

l, 
in

ve
st

ig
a

te
d 

th
e

 s
af

e
ty

 a
n

d 
ef

fic
a

cy
 o

f 
ut

er
in

e
 

ar
te

ry
 e

m
b

o
liz

a
tio

n 
us

in
g

 n
ar

ro
w

-s
iz

e
-r

a
ng

e
 p

o
ly

ph
os

p
ha

ze
n

e-
co

a
te

d 
h

yd
ro

ge
l m

ic
ro

sp
h

er
es

. R
es

u
lts

 d
e

m
o

ns
tr

a
te

d
 t

ha
t u

te
ri

n
e

 a
rt

e
ry

 
em

bo
liz

at
io

n
 w

ith
 E

m
b

oz
en

e 
m

ic
ro

sp
he

re
s 

is
 a

 s
af

e 
p

ro
ce

du
re

. 
It

s 
e

ff
ic

a
cy

 is
 d

e
m

o
ns

tr
at

e
d

 b
y 

h
ig

h
 fi

b
ro

id
 d

e
va

sc
u

la
riz

at
io

n
 a

nd
 v

o
lu

m
e

 
re

d
uc

tio
n 

ra
te

s 
an

d
 s

ig
ni

fic
an

t 
im

p
ro

ve
m

e
nt

s 
o

f c
lin

ic
a

l s
ym

pt
o

m
s 

an
d 

qu
al

ity
-o

f-
lif

e
 s

co
re

s 
du

ri
n

g 
fo

llo
w

-u
p 

[2
0

]. 
S

n
e

e
ts

 e
l a

l, 
d

em
o

n
st

ra
te

d
 t

h
at

 
P

o
ly

ze
n

e 
F

–
co

at
ed

 h
yd

ro
g

el
 m

ic
ro

sp
he

re
s 

fo
r 

ut
er

in
e 

ar
te

ry
 e

m
b

o
liz

at
io

n
 r

e
su

lte
d 

in
 g

o
od

 d
o

m
in

a
nt

 a
nd

 o
ve

ra
ll 

tu
m

o
r 

in
fa

rc
tio

n 
in

 m
o

st
 p

a
tie

nt
s,

 
w

ith
 c

o
rr

e
sp

on
d

in
g 

im
pr

ov
e

m
en

t 
o

f s
ym

p
to

m
s 

[2
1]

. 
 



S
tu

d
y 

n
u

m
b

e
r:

 s
1

9
-0

0
37

0
  

 
P

a
g

e
 1

8 
V

e
rs

io
n

: 
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.2
5

.2
0
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C
O

N
F

ID
E

N
T

IA
L

 
T

hi
s 

m
at

er
ia

l i
s 

th
e 

pr
op

er
ty

 o
f t

he
 N

Y
U

 S
ch

oo
l o

f M
ed

ic
in

e 
a

nd
 L

an
g

on
e 

M
e

di
ca

l C
en

te
r.

  
D

o 
no

t 
d

is
cl

o
se

 o
r 

us
e 

ex
ce

pt
 a

s 
au

th
or

iz
ed

 in
 w

rit
in

g 
by

 th
e 

st
ud

y 
sp

on
so

r
In

te
rv

en
tio

na
l T

em
p

la
te

 V
er

si
on

: 1
2 

F
eb

ru
ar

y 
2

02
0

E
m

b
ol

iz
at

io
n 

o
f t

h
e 

g
e

n
ic

ul
at

e
 a

rt
e

ry
 w

as
 a

ls
o

 in
ve

st
ig

at
ed

 f
o

r 
th

e 
tr

ea
tm

e
nt

 o
f 

re
cu

rr
e

nt
 h

e
m

or
rh

a
ge

 a
fte

r 
h

ip
 a

n
d 

kn
ee

 a
rt

hr
o

p
la

st
y.

 K
a

lm
a

r 
e

t a
l 

de
m

o
ns

tr
at

e
d 

10
0%

 t
e

ch
ni

ca
l s

uc
ce

ss
 r

at
e,

 n
o

 p
ro

ce
d

ur
e-

re
la

te
d 

co
m

pl
ic

at
io

n
s,

 a
n

d 
ef

fe
ct

iv
en

es
s 

in
 p

a
tie

n
ts

 w
ith

o
ut

 u
n

de
rl

yi
n

g 
co

a
g

u
lo

pa
th

y 
in

 
pr

e
ve

nt
in

g 
re

cu
rr

e
n

ce
s 

o
f s

po
nt

an
e

o
us

 r
e

cu
rr

e
nt

 h
e

m
a

to
m

a 
or

 h
e

m
a

rt
h

ro
si

s 
o

f 
th

e 
hi

p
 a

nd
 t

h
e 

kn
e

e 
[2

2
].

 
 R

e
ce

nt
ly

, 
em

bo
liz

at
io

n
 o

f t
h

e 
g

e
ni

cu
la

te
 a

rt
e

ry
 w

as
 e

va
lu

at
ed

 fo
r 

th
e

 tr
e

at
m

en
t 

o
f 

kn
ee

 O
A

. O
ku

no
 e

t a
l, 

in
ve

st
ig

at
e

d 
th

e
 e

ff
ec

ts
 o

f 
em

b
ol

iz
in

g 
ab

no
rm

al
 b

lo
o

d
 v

es
se

ls
 in

 p
eo

p
le

 w
ith

 m
ild

 t
o 

m
o

de
ra

te
 k

n
ee

 O
A

 [
6

].
 F

o
ur

te
en

 p
a

rt
ic

ip
a

n
ts

 r
e

ce
iv

e
d 

tr
a

ns
ca

th
e

te
r 

a
rt

e
ria

l e
m

bo
liz

at
io

n
 o

f 
fu

n
ct

io
n

 
sc

o
re

s 
im

pr
ov

ed
 s

u
bs

ta
n

tia
lly

 a
t 

1
, 

4
, a

nd
 1

2
 m

on
th

s 
p

os
t p

ro
ce

du
re

. N
o

 m
a

jo
r 

a
d

ve
rs

e 
ev

en
ts

 o
cc

ur
re

d.
 O

n
e 

pa
rt

ic
ip

an
t 

h
ad

 a
 m

od
er

a
te

 
su

bc
ut

a
n

e
ou

s 
h

e
m

o
rr

h
ag

e
 a

t 
th

e 
p

u
n

ct
ur

e
 s

ite
 th

at
 r

es
ol

ve
d 

w
ith

in
 1

 w
ee

k.
  

 In
 a

 f
o

llo
w

-u
p

 s
tu

dy
, 

O
ku

n
o

 e
t 

a
l, 

d
es

cr
ib

e
d 

th
e

 s
a

fe
ty

 a
nd

 e
ff

ic
a

cy
 o

f 
tr

a
n

sc
at

he
te

r 
ar

te
ria

l 
em

b
o

liz
at

io
n

 i
n

 7
2

 p
a

tie
nt

s 
w

ith
 m

ild
 t

o
 m

od
er

at
e

 
ra

d
io

gr
ap

h
ic

 k
ne

e 
O

A
 [

2
3

].
 C

lin
ic

a
l 

ou
tc

o
m

es
 w

e
re

 e
va

lu
a

te
d

 a
t 

1,
 4

, 
an

d
 6

 m
o

n
th

s 
an

d 
th

en
 e

ve
ry

 6
 m

o
n

th
s 

fo
r 

a
 m

a
xi

m
u

m
 o

f 
4

 y
e

ar
s.

 M
ea

n 
W

O
M

A
C

 p
a

in
 s

co
re

s 
si

gn
ifi

ca
n

tly
 d

ec
re

as
e

d 
fr

o
m

 b
as

el
in

e
 t

o
 1

, 
4,

 6
, 

12
, 

an
d 

24
 m

on
th

s 
af

te
r 

tr
ea

tm
en

t 
(1

2
.1

 v
s 

6
.2

, 
4

.4
, 

3
.7

, 
3.

0,
 a

n
d 

2.
6;

 a
ll 

P
 

<
.0

0
1)

. T
he

 W
O

R
M

S
 s

co
re

 w
a

s 
e

va
lu

a
te

d
 a

t b
a

se
lin

e 
a

nd
 a

t 2
 y

e
a

rs
 a

ft
e

r 
e

m
b

ol
iz

a
tio

n
 in

 3
5

 k
n

e
e

s 
a

nd
 s

h
ow

e
d 

si
gn

ifi
ca

n
t i

m
p

ro
ve

m
e

nt
 o

f s
yn

ov
iti

s 
vs

 b
as

el
in

e
 (

P
 <

 .
00

1
6)

 a
n

d 
n

o 
o

st
e

o
n

ec
ro

si
s 

or
 o

th
er

 e
vi

d
en

ce
 in

d
ic

a
tin

g 
a

gg
re

ss
iv

e 
p

ro
gr

e
ss

io
n 

of
 d

eg
en

e
ra

tiv
e 

ch
an

ge
s.

 T
he

re
 w

e
re

 n
o 

m
aj

or
 

ad
ve

rs
e

 e
ve

nt
s 

re
la

te
d

 t
o 

th
e

 p
ro

ce
d

ur
es

. 
S

pe
ci

fic
a

lly
, 

th
er

e 
w

a
s 

n
o 

in
ci

d
en

ce
 o

f 
tis

su
e

 n
ec

ro
si

s,
 d

e
rm

a
l 

u
lc

er
s,

 o
r 

pe
rip

h
e

ra
l 

p
ar

es
th

e
si

a
 i

n
 a

ny
 

em
bo

liz
ed

 te
rr

ito
ry

 d
ur

in
g

 th
e 

fo
llo

w
-u

p
 p

er
io

d
. M

o
d

er
a

te
 s

u
b

cu
ta

n
eo

us
 h

e
m

o
rr

h
ag

e
 a

t t
he

 p
un

ct
ur

e
 s

ite
 in

 1
2

 p
a

tie
nt

s 
re

so
lv

ed
 w

ith
in

 1
 w

e
ek

. F
o

ur
 

of
 s

ev
en

 p
a

tie
nt

s 
tr

e
at

ed
 w

ith
 E

m
b

oz
en

e 
sh

o
w

e
d 

tr
an

si
en

t 
cu

ta
n

e
o

us
 c

o
lo

r 
ch

a
n

ge
 o

n
 t

he
 t

re
at

ed
 k

n
e

e,
 w

h
ic

h
 r

es
ol

ve
d 

sp
o

nt
a

ne
ou

sl
y 

w
ith

in
 1

 
m

o
nt

h.
  

 A
 r

ec
e

n
t s

tu
dy

 b
y 

B
a

gl
a

 e
t.

a
l, 

sh
ow

e
d

 im
p

ro
ve

m
e

nt
 in

 th
e 

pa
in

 s
co

re
s 

in
 2

0
 p

at
ie

n
ts

 w
ith

 k
ne

e 
os

te
o

ar
th

rit
is

. T
he

 m
e

a
n

 V
A

S
 im

p
ro

ve
d

 fr
om

 7
6

 m
m

 
 

-m
o

n
th

 f
o

llo
w

-u
p

 (
P

 <
.0

1
).

 T
he

 m
-m

o
nt

h
 

fo
llo

w
-u

p 
(P

 <
 .0

1)
. S

el
f-

lim
iti

n
g

 s
ki

n
 d

is
co

lo
ra

tio
n 

oc
cu

rr
ed

 in
 6

5%
 p

at
ie

n
ts

 a
nd

 1
0

%
 o

f 
p

a
tie

nt
s 

d
ev

el
op

e
d

 tr
a

ns
ie

nt
 p

la
nt

ar
 s

e
ns

or
y 

p
ar

e
st

he
si

a.
 

 2
.3

R
a

ti
o

n
a

le
T

h
e 

ra
tio

na
l i

s 
b

a
se

d 
on

 a
 r

ec
en

t a
rt

ic
le

 b
y 

O
ku

no
 Y

e
t a

l [
2

3
]. 

“T
h

e 
ha

llm
a

rk
 s

ym
pt

om
 o

f k
n

ee
 O

A
 is

 p
a

in
. T

hi
s 

is
 th

e
 s

ym
p

to
m

 th
at

 d
ri

ve
s 

in
di

vi
d

ua
ls

 
to

 s
e

ek
 m

ed
ic

al
 a

tt
en

tio
n

 a
n

d 
co

n
tr

ib
u

te
s 

to
 fu

nc
tio

na
l l

im
ita

tio
n

 a
nd

 r
ed

uc
e

d 
q

ua
lit

y 
o

f l
ife

 [2
4,

 2
5

].
 T

h
e 

al
le

vi
at

io
n

 o
f p

ai
n

 is
 th

e 
m

a
in

 m
o

tiv
a

tio
n 

fo
r 

tr
e

at
m

e
nt

, 
in

cl
u

di
n

g 
n

o
n

p
h

ar
m

a
co

lo
g

ic
, 

ph
ar

m
a

co
lo

g
ic

, 
an

d 
su

rg
ic

a
l a

p
pr

o
ac

he
s.

 S
e

ve
re

 a
nd

 e
n

d-
st
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n
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r 

m
e
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n
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d 
n
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-p

re
sc

ri
pt

io
n 

m
e

d
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at
io

n
s 

us
ed

 p
a

in
 m

a
n
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en
t.

 F
o

r 
th

is
 p

ro
to
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a 
pr

e
sc
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tio

n 
m

e
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ca
tio

n 
is

 d
e

fin
ed

 a
s 

a 
m

e
di

ca
tio

n 
th

a
t c

an
 b

e 
p

re
sc

ri
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d
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n
ly
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y 
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 p

ro
p

er
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th
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ed

 c
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 b
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n
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 p
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en
in
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a
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h 
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t f
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e
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n
d
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ro
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d

u
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 t
h

e
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n
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of

 n
o
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ta
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e

t 
e
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b

o
liz
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tio

n 
du

ri
n
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 p

ro
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it 
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m
b 
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bs
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n
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r 
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t 
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a
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b
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d
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e
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 t
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 p
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n
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n
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en
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h
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e
e 

O
A

.
 8

A
ss

es
sm

e
n

t 
o

f 
S

af
e

ty

8
.1

S
p

e
c
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 o
f 

S
a
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a

ra
m

e
te
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S
a

fe
ty

 p
a

ra
m

e
te

rs
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u

d
e 

th
e

 n
um

b
er

, 
se

ve
rit
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 c

a
us

a
lit

y,
 t

im
in

g,
 a

n
d 

de
sc

rip
tio

n
 o

f c
om

p
lic

a
tio

ns
, a

dv
er

se
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ve
n

ts
, o

r 
p

o
o

r 
o

u
tc

om
es

 t
h

a
t a

re
 

se
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nd
ar

y 
to

 t
h

e 
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oc
ed

u
re
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8.
1.

1
D

ef
in

it
io

n
 o

f 
A

d
v

er
s

e 
E

ve
n

ts
 (

A
E

)
A

n
 a

d
v

er
se

 e
ve

n
t 

(A
E

) 
is

 a
n

y 
sy

m
p

to
m

, 
si

g
n,

 il
ln

e
ss

 o
r 

ex
pe

ri
e

nc
e 

th
a

t 
d

ev
e

lo
p

s 
o

r 
w

o
rs

e
ns

 in
 s

ev
er

ity
 d

u
rin

g 
th

e 
co

u
rs

e
 o

f t
he

 s
tu

dy
. 

In
te

rc
ur

re
nt

 il
ln

es
se

s 
o

r 
in

ju
rie

s 
sh

ou
ld

 b
e

 r
e

g
a

rd
e

d 
as

 a
dv

er
se

 e
ve

n
ts

.  
A

bn
or

m
al

 r
es

ul
ts

 o
f 

di
a

gn
os

tic
 p

ro
ce

d
ur

e
s 

on
 t

a
rg

et
 k

n
ee

 in
 t

h
e 

fo
llo

w
-u

p
 

pe
rio

d 
af

te
r 

th
e

 s
tu

d
y 

in
te

rv
en

tio
n 

ar
e

 c
on

si
d

er
e

d 
to

 b
e

 a
dv

er
se

 e
ve

n
ts

 if
 t

he
 a

b
n

o
rm

al
ity
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re
su

lts
 in

 s
tu

d
y 

w
ith

dr
aw

a
l 

 
is

 a
ss

o
ci

a
te

d 
w

ith
 a

 s
er

io
u

s 
a

dv
er

se
 e

ve
n

t 
 

is
 a

ss
o

ci
a

te
d 

w
ith

 c
lin

ic
a

l s
ig

ns
 o

r 
sy

m
pt

o
m

s 
 

le
a

ds
 to

 a
dd

iti
on

a
l t

re
at

m
e

n
t o

r 
to

 f
ur

th
er

 d
ia

g
n

os
tic

 t
e

st
s 

 
is

 c
o

ns
id

e
re

d 
by

 th
e 

in
ve

st
ig

a
to

r 
to

 b
e

 o
f 
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in

ic
al

 s
ig

n
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ca
nc

e 
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D

ef
in

it
io

n
 o

f 
S

e
ri

o
u

s 
A

d
ve

rs
e

 E
v

en
ts

 (
S

A
E

) 
S

e
ri

o
us

 a
dv

er
se

 e
ve

n
ts

 a
re

 c
o

ns
id

er
e

d 
to

 b
e

 th
os

e
 r

es
ul

tin
g 

in
 a

n
 u

n
p

la
nn

e
d 

in
cr

ea
se

 in
 th

e
 le

ve
l o

f 
ca

re
, 

p
ro

lo
n

ge
d 

h
os

pi
ta

liz
a

tio
n,

 p
e

rm
an

en
t 

ad
ve

rs
e

 s
eq

u
e

la
e

, 
o

r 
de

a
th

. 
 A

 s
e

ri
o

u
s

 a
d

v
e

rs
e

 e
v

en
t 

is
 a

n
y 

A
E

 th
at

 is
: 

 
 

fa
ta

l 
 

lif
e-

 o
r 

lim
b-

 th
re

a
te

n
in

g
 

 
re

qu
ire

s 
o

r 
pr

o
lo

n
gs

 h
os

p
ita

l s
ta

y 
 

re
su

lts
 in

 p
e

rs
is

te
n

t o
r 

si
gn

ifi
ca

nt
 d

is
a

b
ili

ty
 o

r 
in

ca
pa

ci
ty

 
 

a 
co

ng
en

ita
l a

n
o

m
a

ly
 o

r 
b

ir
th

 d
e

fe
ct

 
 

an
 im

p
or

ta
n

t 
m

e
di

ca
l e

ve
n

t 
 Im

po
rt

a
nt

 m
ed

ic
a

l e
ve

nt
s 

a
re

 t
ho

se
 t

ha
t 

m
ay

 n
ot

 b
e 

im
m

ed
ia

te
ly

 li
fe

 o
r 

lim
b 

th
re

a
te

n
in

g 
b

ut
 a

re
 c

le
ar

ly
 o

f 
m

a
jo

r 
cl

in
ic

a
l s

ig
n

ifi
ca

n
ce

. T
he

y 
m

a
y 

je
o

pa
rd

iz
e

 th
e 

su
bj

e
ct

 a
n

d 
m

a
y 

re
qu

ire
 in

te
rv

en
tio

n
 t

o 
pr

ev
en

t o
ne

 o
f t

h
e 

o
th

er
 s

e
rio

us
 o

u
tc

om
e

s 
no

te
d

 a
bo

ve
. 

 
 A

ll 
ad

ve
rs

e 
ev

e
nt

s 
th

a
t 

d
o 

n
ot

 m
ee

t 
a

ny
 o

f 
th

e
 c

ri
te

ri
a 

fo
r 

se
rio

us
 s

h
o

ul
d 

b
e 

re
g

ar
de

d 
as

 n
o

n
-s

er
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u
s

 a
d

v
e

rs
e 

e
v

en
ts
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3
D

ef
in

it
io

n
 o

f 
U

n
a

n
ti

ci
p

a
te

d
 P

ro
b

le
m

s 
(U

P
)

U
n

an
tic

ip
at

e
d 

P
ro

bl
em

s 
In

vo
lv

in
g 

R
is

k 
to

 S
u

bj
ec

ts
 o

r 
O

th
er

s
A

n
y 

in
ci

d
e

nt
, 

e
xp

er
ie

n
ce

, 
o

r 
o

ut
co

m
e

 th
at

 m
ee

ts
 a

ll 
of

 t
he

 f
ol

lo
w

in
g 

cr
ite

ri
a
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U
n

ex
pe

ct
e

d 
in

 n
a

tu
re

, 
se

ve
rit

y,
 o

r 
fr

e
q

u
en

cy
(i.

e.
 n

o
t d

es
cr

ib
e

d 
in

 s
tu

dy
-r

e
la

te
d

 d
oc

um
en

ts
 s

u
ch

 a
s 

th
e

 IR
B

-a
p

pr
ov

e
d 

pr
ot

o
co

l o
r 

co
n

se
nt

 
fo

rm
, t

h
e 

in
ve

st
ig

at
or

s 
b

ro
ch

u
re

, e
tc

)

 
R
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te
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o
r 
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y 
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la
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 p
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ip
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io
n 
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h
e 
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.e
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bl
y 
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te
d

 m
e
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ns

 th
er

e
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 a
 r

e
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 p

o
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 t

h
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 t
h

e 
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d

en
t 

ex
pe
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 o

r 
ou
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o

m
e 

m
a

y 
h
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e 

be
en

 c
a

us
ed

 b
y 

th
e

 p
ro

ce
du

re
s 

in
vo

lv
e

d 
in

 t
he

 r
e

se
ar

ch
)

 
S

ug
g

es
ts

 th
a

t 
th

e 
re

se
a

rc
h

 p
la

ce
s 

su
b

je
ct

s 
or

 o
th

e
rs

 a
t 

gr
ea

te
r 

ri
sk

 o
f 

ha
rm

 (
in

cl
ud

in
g 

p
hy

si
ca

l, 
p

sy
ch

ol
o

g
ic

al
, 

e
co

no
m

ic
, 

or
 s

o
ci

a
l h

ar
m

).
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U
n

an
tic

ip
at

e
d 
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rs
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ev

ic
e

 e
ffe

ct
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an
y 

se
rio

us
 a

d
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rs
e

 e
ffe

ct
 o

n 
h

ea
lth

 o
r 

sa
fe

ty
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an

y 
lif

e
-t

h
re
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ng

 p
ro
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e

m
 o

r 
d

ea
th

 c
a

us
ed

 b
y,

 o
r 

as
so

ci
a

te
d

 w
ith

, a
 d

ev
ic

e
, i

f 
th

at
 e

ffe
ct

, 
pr

ob
le

m
, 

or
 d

e
a

th
 w

as
 n

ot
 p

re
vi

ou
sl

y 
id

en
tif

ie
d

 in
 n

at
u

re
, s

ev
er

ity
, 

or
 d

eg
re

e 
o

f i
n

ci
d

e
nc

e 
in

 t
he

 
in

ve
st

ig
at

io
n

al
 p

la
n 

or
 a

p
p

lic
a

tio
n

, 
or

 a
n

y 
ot

h
er

 u
n

an
tic

ip
at

e
d 

se
ri

ou
s 

p
ro

bl
e

m
 a

ss
o

ci
a

te
d 

w
ith

 a
 d

ev
ic

e
 th

at
 r

el
at

e
s 

to
 t

he
 r

ig
h

ts
, s

af
e

ty
, 

or
 w

el
fa

re
 

of
 s

u
bj

e
ct
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1
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F
R
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1
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a
ti

o
n

 o
f 

a
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v
e
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n
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8.
2.

1 
S

e
ve

ri
ty

 o
f 

E
v

en
t 

T
h

e 
In

ve
st

ig
at

o
r 

w
ill

 a
ss

e
ss

 th
e 

se
ve

ri
ty

 (
in

te
ns

ity
) 

of
 e

ac
h 

ad
ve

rs
e 

e
ve

nt
 a

s 
m

ild
, 

m
o

de
ra

te
,

se
ve

re
, 

lif
e-

th
re

at
e

n
in

g 
/ 

di
sa

b
lin

g 
ev

en
t, 

o
r 

de
at

h
/ 

u
n

e
xp

ec
te

d 
p

re
g

n
an

cy
 a

b
o

rt
io

n.
  T

h
e

 in
ve

st
ig

a
to

r 
w

ill
 a

ls
o 

ca
te

g
or

iz
e

 e
ac

h 
a

dv
er

se
 e

ve
n

t 
a

s 
to

 
its

 p
o

te
nt

ia
l r

el
at

io
n

sh
ip

 t
o 

st
u

dy
 d

ru
g

 u
si

n
g 

th
e

 c
a

te
g

o
rie

s 
of

 y
es

 o
r 

no
. 

 T
h

e 
se

ve
rit

y 
a

n
d 

ca
us

al
ity

 o
f a

ll 
ad

ve
rs

e
 e

ve
nt

s 
w

ill
 b

e
 g

ra
d

e
d

 a
cc

or
d

in
g 

to
 t

h
e

 n
e

w
 a

dv
er

se
 e

ve
nt

 c
la

ss
ifi

ca
tio

n 
by

 t
he

 S
oc

ie
ty

 o
f I

nt
e

rv
e

n
tio

na
l 

R
a

di
ol

o
gy

 S
ta

n
da

rd
s 

of
 P

ra
ct

ic
e

 C
om

m
itt

ee
 [3

0
],

 a
s 

fo
llo

w
s:

  
 

- 
M

il
d

 A
E

: 
N

o 
th

e
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py
 o

r 
no

m
in

a
l (

n
on

-s
ub

st
a

n
tia

l) 
th

e
ra

p
y 

(p
o

st
pr

oc
e

du
ra

l i
m

a
g

in
g 

pe
rf

or
m

ed
 a

n
d 

fa
ils

 t
o

 s
h

ow
 m

a
ni

fe
st

at
io

n
 o

f 
A

E
);

 n
e

a
r 

m
is

s 
(e

g,
 w

ro
n

g 
si

te
 o

f p
at

ie
n

t p
re

pa
re

d
, r

ec
og

ni
ze

d
 a

nd
 c

o
rr

ec
te

d 
b

ef
or

e
 p

ro
ce

d
ur

e,
 w

ro
n

g 
p

at
ie

nt
 in

fo
rm

a
tio

n
 e

nt
er

e
d 

fo
r 

p
ro

ce
du

re
);

  
- 

M
o

d
er

at
e

 A
E

: 
m

od
er

a
te

 e
sc

al
at

io
n

 o
f c

ar
e,

 r
e

q
ui

ri
n

g
 s

ub
st

a
nt

ia
l t

re
a

tm
en

t, 
e

g,
 in

te
rv

e
nt

io
n 

(d
es

cr
ip

tio
n 

o
f 

in
te

rv
e

nt
io

n 
a

n
d

 r
e

su
lt 

of
 

in
te

rv
en

tio
n)

 u
n

de
r 

co
ns

ci
o

us
 s

e
da

tio
n,

 b
lo

o
d

 p
ro

d
u

ct
 a

d
m

in
is

tr
at

io
n,

 e
xt

re
m

e
ly

 p
ro

lo
n

ge
d

 o
u

tp
a

tie
n

t 
ob

se
rv

at
io

n
, o

r 
o

ve
rn

ig
h

t 
a

dm
is

si
o

n 
af

te
r 

o
u

tp
a

tie
nt

 p
ro

ce
d

ur
e

 n
ot

 ty
p

ic
al

 f
or

 th
e 

pr
oc

e
du

re
 (

e
xc

lu
d

es
 a

dm
is

si
o

n 
or

 h
o

sp
ita

l d
ay

s 
un

re
la

te
d 

to
 A

E
);

  
- 

S
e

v
e

re
 A

E
: 

m
ar

ke
d

 e
sc

a
la

tio
n

 o
f c

ar
e,

 ie
, h

os
p

ita
l a

d
m

is
si

on
 o

r 
pr

o
lo

ng
at

io
n 

o
f 

e
xi

st
in

g 
ho

sp
ita

l a
dm

is
si

on
 f

or
 >

 2
4 

h
o

ur
s,

 h
os

pi
ta

l 
ad

m
is

si
on

 t
h

at
 is
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 c
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d
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 p

ar
al

ys
is

, 
lo

ss
 o

f 
lim

b 
o

r 
or

g
an

; 
 

- 
P

a
ti

e
n

t 
d

e
at

h
 o

r 
u

n
e

xp
ec

te
d

 p
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l d
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 c
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E
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 c
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p
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 d
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 d
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 d
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 c
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 c

a
us

ed
 b

y 
th

e
 p

ro
ce

d
ur

e.
 

C
a

te
g

o
ry

 3
:

A
E

 c
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 c
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 c
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 c
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h
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 c
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 d
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 t
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 b
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 p
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 p
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 c
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l c
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t d
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 c
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 c
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 d
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t p
ro

ce
du

re
s 

/ 
tr

e
at

m
e

nt
s:

 T
h

e
 o

th
er

 d
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 b
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 t
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 c
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l d
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 b
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 c
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 p
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 p
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 d

e
te

rm
in

in
g 

w
h

et
h

e
r 

a
n 

A
E

 is
 e

xp
ec

te
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 b
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 c
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at
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 d
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u
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n
t 

a
n

d
 F

o
llo

w
-U

p

T
h
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l d
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 p
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p

re
se

nt
in

g
 

fo
r 

m
e

d
ic

a
l c
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n
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 b
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 b
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 c
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, c
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 p
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 b
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f r
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b
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 d
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 b
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l c
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 b
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 c
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 c
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 d
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P
a
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ip
a

n
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 w
ho

 c
o

m
p

le
te
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ll 
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w
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p
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is
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ill

 b
e
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cl

u
de
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in

 t
h

e
 s

tu
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F
eb

ru
ar
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2
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0

1
0

.4
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e
s

c
ri

p
ti

o
n

 o
f 

S
ta

ti
s

ti
c

a
l 

M
e

th
o

d
s 

T
h

e 
re

sp
o

ns
e 

ra
te

 w
ill

 b
e 

su
m

m
ar

iz
e

d 
in

 t
er

m
s 

o
f 

th
e

 o
bs

er
ve

d 
pr

o
p

or
tio

n 
o

f p
at

ie
n

ts
 m

a
ni

fe
st

in
g 

a
 p

o
si

tiv
e

 r
es

po
n

se
 a

n
d 

a 
tw

o
-s

id
e

d
 e

xa
ct

 9
5

%
 

co
nf

id
e

nc
e 

in
te

rv
al

 (
C

I)
 p

er
 th

e 
B

ly
th

-S
til

l-
C

a
se

lla
 m

et
h

od
 (

3
1

).
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.4

.1
G

e
n

er
al

 A
p

p
ro

ac
h

T
h

is
 is

 a
 s

in
g

le
 a

rm
 s

tu
dy

 (
i.e

., 
n

o 
sh

a
m

, p
la

ce
bo

 o
r 

al
te

rn
a

tiv
e

 t
re

at
m

e
nt

 in
cl

u
de

d
).

 T
he

 p
ri

m
ar

y 
o

bj
ec

tiv
e

 (
cl

in
ic

al
 s

uc
ce

ss
 r

a
te

) 
w

ill
 b

e
 a

ss
e

ss
ed

 
as

 a
 b

in
ar

y 
o

ut
co

m
e

 o
f w

he
th

er
 o

r 
n

o
t e

ac
h 

p
a

tie
nt

 s
h

o
w

s 
a

t l
ea

st
 a

 5
0

%
 r

e
du

ct
io

n
 in

 W
O

M
A

C
 p

a
in

 s
co

re
s 

fr
o

m
 b

a
se

lin
e 

(p
re

-t
re

a
tm

en
t)

 t
o 

po
st

-
tr

e
at

m
e

nt
 f

o
llo

w
-u

p 
at

 3
 m

o
nt

hs
 w

ith
o

ut
 a

n
 in

cr
ea

se
 in

 b
a

se
lin

e
 in

ci
de

nc
e 

of
 p

a
in

 m
ed

ic
a

tio
n 

u
se

 o
r 

in
tr

a-
ar

tic
ul

ar
 in

je
ct

io
n.

 T
h

e
 r

es
po

ns
e 

ra
te

 w
ill

 
be

 s
u

m
m

ar
iz

e
d

 in
 te

rm
s 

of
 t

he
 o

bs
er

ve
d 

pr
o

po
rt

io
n

 o
f 

pa
tie

nt
s 

m
a

n
ife

st
in

g 
a

 p
os

iti
ve

 r
es

po
ns

e 
an

d 
a 

tw
o

-s
id

ed
 e

xa
ct

 9
5

%
 c

o
nf

id
e

nc
e 

in
te

rv
al

 (
C

I)
 

pe
r 

th
e

 B
ly

th
-S

til
l-

C
as

e
lla

 m
et

h
o

d.
 W

O
M

A
C

 p
a

in
 s

co
re

, p
a

in
 V

A
S

, 
W

O
M

A
C

 s
tif

fn
es

s 
a

nd
 p

hy
si

ca
l a

ct
iv

ity
 s

co
re

s 
w

ill
 b

e
 a

ss
e

ss
ed

 a
s 

m
ea

n
 a

n
d 

st
a

nd
ar

d 
de

vi
a

tio
n.

  
 

10
.4

.2
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n
al

y
si

s
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f 
th

e
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ri
m

ar
y 

E
n

d
p

o
in

t(
s
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T

h
e 

pr
im

a
ry

 e
n

dp
o

in
t 

is
 t

h
e

 c
lin

ic
a

l s
uc

ce
ss

 r
at

e 
de

fin
e

d 
as

 a
t 

le
as

t 5
0

%
 r

ed
u

ct
io

n
 in

 W
O

M
A

C
 p

a
in

 s
co

re
 a

t 
3

-m
o

nt
h

 f
o

llo
w

-u
p 

co
m

p
ar

e
d

 t
o 

ba
se

lin
e

 a
s 

a 
b

in
ar

y 
a

ss
e

ss
m

en
t. 

 

10
.4

.3
A

n
al

y
si

s
 o

f 
th

e
 S

e
co

n
d

ar
y

 E
n

d
p

o
in

t(
s)

A
n

a
ly

si
s 

o
f s

ec
o

n
da

ry
 e

n
dp

oi
nt

s 
in

cl
ud

e:
 (

1)
 c

h
an

ge
s 

in
 t

he
 m

e
an

 W
O

M
A

C
 a

n
d 

V
A

S
 p

a
in

 s
co

re
s,

 th
e 

m
e

an
 W

O
M

A
C

 k
ne

e 
st

iff
ne

ss
 a

n
d 

ph
ys

ic
a

l 
fu

n
ct

io
n

 s
co

re
s 

a
n

d
 th

e 
to

ta
l W

O
M

A
C

 k
ne

e 
ph

ys
ic

a
l f

u
nc

tio
n 

sc
or

e
; (

2)
 t

he
 t

ec
hn

ic
a

l s
uc

ce
ss

 r
a

te
 (

d
ef

in
e

d 
a

s 
th

e
 p

ro
p

or
tio

n 
o

f p
at

ie
n

ts
 f

or
 w

ho
m

 
th

e
 p

ro
ce

du
re

 w
a

s 
su

cc
e

ss
fu

lly
 c

o
m

p
le

te
d

);
 (

3
) 

th
e 

a
d

ve
rs

e
 e

ve
nt

 r
at

e 
(d

ef
in

ed
 a

s 
th

e
 p

ro
p

or
tio

n 
of

 p
at

ie
nt

s 
sh

ow
in

g 
e

a
ch

 ty
pe

 o
f 

a
d

ve
rs

e
 e

ve
nt

 
or

 a
n

y 
ad

ve
rs

e
 e

ve
nt

);
 (

4)
 r

ed
uc

tio
n 

in
 t

he
 u

sa
ge

 o
f 

pa
in

 m
e

d
ic

at
io

n,
 th

e 
fr

e
q

u
e

n
cy

 o
f 

in
fe

ct
io

n 
th

e
ra

py
, t

h
e 

n
ee

d 
fo

r 
p

hy
si

ca
l t

h
e

ra
py

; a
nd

 (
5

) 
th

e
 

pr
o

po
rt

io
n

 o
f p

at
ie

n
ts

 s
h

o
w

in
g

 s
yn

ov
ia

l t
hi

ck
en

in
g

, j
oi

n
t 

e
ffu

si
on

, 
m

en
is

cu
s 

te
a

r,
 s

yn
ov

ia
l e

nh
a

n
ce

m
e

nt
, 

o
st

e
o

p
hy

te
s.

 A
 p

o
in

t 
es

tim
at

e
 a

n
d

 9
5%

 
co

nf
id

e
nc

e 
in

te
rv

al
 w

ill
 b

e 
p

ro
vi

d
ed

 f
or

 e
ac

h 
se

co
n

d
ar

y 
o

ut
co

m
e

 a
t 

e
ac

h 
tim

e 
a

nd
 f

o
r 

th
e

 c
h

a
ng

e 
in

 e
ac

h 
o

ut
co

m
e 

fr
o

m
 b

a
se

lin
e 

to
 e

a
ch

 p
o

st
-

tr
e

at
m

e
nt

 f
o

llo
w

-u
p 

vi
si

t.
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h
an

g
es

 in
 th

e
 o

ut
co

m
e

s 
fr

o
m

 b
a

se
lin

e 
to

 f
o

llo
w

-u
p

 w
ill

 b
e

 te
st

ed
 u

si
n

g 
th

e
 p

a
ire

d
-s

a
m

pl
e

 W
ilc

ox
on

 s
ig

n
e

d
 r

a
nk

 te
st

 fo
r 

th
e

 W
O

M
A

C
 a

nd
 V

A
S

 s
co

re
s 

an
d

 t
h

e 
M

cN
e

m
ar

 t
es

t f
or

 t
he

 o
th

er
 m

ea
su

re
s 

w
hi

ch
 w

ill
 b

e 
as

se
ss

e
d 

as
 b

in
a

ry
 o

u
tc

om
es

 (
e

.g
., 

w
h

et
h

er
 o

r 
no

t 
th

e
 

pa
tie

nt
 r

e
po

rt
e

d 
u

sa
ge

 o
f p

ai
n

 m
ed

ic
at

io
n

 o
n

 a
 d

a
ily

 b
a

si
s)
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.4

S
a

fe
ty

 A
n

al
ys

e
s

S
a

fe
ty

 e
n

d
p

o
in

ts
 w

ill
 a

ss
es

s 
a

dv
er

se
 e

ve
n

t r
at

e 
(d

ef
in

e
d 
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 t

h
e 

pr
o

p
or

tio
n

 o
f p

at
ie

n
ts

 s
h

ow
in

g
 e

ac
h 

ty
p

e 
of

 a
dv

er
se

 e
ve

n
t 

or
 a

n
y 

a
dv

er
se

 e
ve

n
t)

. 
T

h
e 

se
ve

rit
y 

a
n

d 
ca

us
al
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 o

f a
ll 

ad
ve

rs
e

 e
ve

nt
s 

w
ill

 b
e

 g
ra

d
e

d
 a

cc
or

d
in

g 
to

 t
h

e
 n

e
w

 a
dv

er
se

 e
ve

nt
 c

la
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ca

tio
n 

b
y 

th
e

 S
oc

ie
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 o
f I

nt
e

rv
e

n
tio

na
l 

R
a

di
ol

o
gy

 S
ta

n
da

rd
s 

of
 P

ra
ct

ic
e

 C
om

m
itt

ee
 [3

0
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p
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 S
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e
T

h
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m

p
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a
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in
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 s
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d 
b
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n 

p
ri

m
ar

y 
o
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ec

tiv
e 

so
 t
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t t

he
 s
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d

y 
w

ill
 h

av
e
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0%

 p
ow

e
r 

a
t t

h
e 

5%
 s

ig
n
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ca

nc
e 

le
ve

l f
or

 t
es

tin
g

 th
e

 
at

 w
ill

 m
an

ife
st

 a
 

po
si

tiv
e

 tr
ea
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e

n
t r

es
po

n
se

. A
s 

a
 r

es
ul

t,
 t

h
e

 s
tu

d
y 

w
ill

 a
cc

ru
e

 2
3 

pa
tie

n
ts

 s
in

ce
 t

h
is

 s
a

m
p

le
 s

iz
e

 w
ill

 e
n

d
o

w
 t

he
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st
 w

ith
 8

0
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%
 p

o
w

er
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t a
 r

e
a

liz
e

d 
si

g
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fic
an

ce
 le

ve
l o

f 
0.
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7

. 
w

ith
 2

0
%

 a
tt

rit
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n
, t

h
e 

st
u

dy
 w

ill
 n

e
ed

 2
9 

p
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ie
n
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W
e 

a
re

 r
eq

ue
st

in
g

 in
cr

e
as

e 
in

 t
h

e
 s

am
p

le
 s

iz
e

 to
 4

0.
 W

ith
 2

0
%

 w
ith

 
20

%
 a

tt
rit

io
n

, 
th

e
 s

tu
d

y 
w

ill
 n

e
ed

 to
 e

nr
o

ll 
50

 p
a

tie
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s.
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h
e 

P
I 

an
d 

su
b-

in
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st
ig

a
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 d

e
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rm
in

e
d 

th
a

t 
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h

e 
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m
p
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 s
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e 
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e
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ar

y 
to
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r
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la
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F
eb

ru
ar

y 
2

02
0

ev
al

u
at

e 
th

e
 r

o
le

 o
f 

G
A

E
 a

s 
a

 d
is

e
as

e-
m

o
di

fy
in

g 
tr

e
at

m
e

nt
 o

p
tio

n
 f

or
 k

ne
e

 O
A

. S
in

ce
 t

hi
s 

cu
rr

en
t 

st
u

dy
 is

 t
h

e 
on

ly
 a

ct
iv

e
 s

tu
d

y 
in

 t
h

e
 U

.S
 

co
lle

ct
in

g
 s

a
m

p
le

s 
fo

r 
bi

o
m

ar
ke

r 
a

na
ly

si
s 

an
d 

th
e

 n
e

e
d

 fo
r 

a 
la

rg
er

 s
am

p
le

 s
iz

e 
to

 e
va

lu
at

e
 c

ha
n

g
es

 in
 b

io
m

ar
ke

r 
le

ve
ls

, 
an

 in
cr

ea
se

 in
 s

a
m

pl
e

 
si

ze
 is

 n
e

ed
e

d.
 

1
1

S
o

u
rc

e 
D

o
c

u
m

e
n

ts
 a

n
d

 A
cc

es
s 

to
 S

o
u

rc
e 

D
at

a/
D

o
cu

m
en

ts
S

o
ur

ce
 d

a
ta

 is
 a

ll 
in

fo
rm

at
io

n,
 o

ri
g

in
a

l r
ec

or
d

s 
of

 c
lin

ic
al

 f
in

d
in

gs
, o

bs
e

rv
a

tio
ns

, 
o

r 
o

th
er

 a
ct

iv
iti

e
s 

in
 a

 c
lin

ic
a

l t
ri

al
 n

e
ce

ss
ar

y 
fo

r 
th

e
 r

e
co

ns
tr

u
ct

io
n

 
an

d 
e

va
lu

at
io

n
 o

f 
th

e 
tr

ia
l. 

 S
o

ur
ce

 d
a

ta
 a

re
 c

o
n

ta
in

e
d 

in
 s

o
ur

ce
 d

oc
u

m
e

n
ts

. 
 E

xa
m

p
le

s 
o

f t
he

se
 o

ri
g

in
a

l d
o

cu
m

en
ts

, a
n

d 
d

a
ta

 r
e

co
rd

s 
in

cl
ud

e:
 

ho
sp

ita
l r

e
co

rd
s,

 c
lin

ic
a

l a
n

d 
o

ff
ic

e
 c

h
ar

ts
, 

la
b

o
ra

to
ry

 n
ot

es
, m

em
o

ra
n

d
a

, s
ub

je
ct

s’
 d

ia
ri

e
s 

or
 e

va
lu

at
io

n
 c

h
ec

kl
is

ts
, p

ha
rm

a
cy

 d
is

pe
n

si
n

g
 r

ec
or

d
s,

 
re

co
rd

e
d 

d
a

ta
 f

ro
m

 a
u

to
m

a
te

d 
in

st
ru

m
e

nt
s,

 c
o

p
ie

s 
or

 t
ra

ns
cr

ip
tio

n
s 

ce
rt

ifi
ed

 a
ft

er
 v

e
rif

ic
a

tio
n

 a
s 

be
in

g 
a

cc
ur

a
te

 a
n

d
 c

o
m

pl
e

te
, 

m
ic

ro
fic

h
es

, 
ph

ot
o

gr
ap

hi
c 

n
eg

a
tiv

e
s,

 m
ic

ro
fil

m
 o

r 
m

ag
n

et
ic

 m
ed

ia
, 

x-
ra

ys
, 

su
bj

e
ct

 fi
le

s,
 a

nd
 r

e
co

rd
s 

ke
p

t a
t t

he
 p

ha
rm

ac
y,

 a
t 

th
e

 la
b

or
a

to
ri

e
s,

 a
n

d 
at

 m
e

d
ic

o-
te

ch
n

ic
a

l d
e

pa
rt

m
e

n
ts

 in
vo

lv
e

d 
in

 t
he

 c
lin

ic
a

l t
ri

al
. 

It 
is

 a
cc

e
pt

ab
le

 t
o 

us
e 

C
R

F
s 

as
 s

o
ur

ce
 d

oc
u

m
en

ts
. 

D
at

a
 c

ol
le

ct
e

d 
o

n 
el

ec
tr

o
ni

c 
C

R
F

s 
us

in
g

 
T

ri
al

M
a

st
er

 a
re

 a
tt

a
ch

ed
 t

o
 t

h
is

 p
ro

to
co

l (
se

e
 a

tt
a

ch
m

e
nt

 4
).

 
 T

h
e 

st
u

dy
 c

as
e 

re
po

rt
 f

or
m

 (
C

R
F

) 
is

 t
he

 p
rim

ar
y 

da
ta

 c
ol

le
ct

io
n 

in
st

ru
m

e
nt

 f
or

 th
e

 s
tu

d
y.

  A
ll 

da
ta

 r
eq

ue
st

ed
 o

n
 th

e
 C

R
F

 m
us

t 
be

 r
ec

or
d

e
d

.  
A

ll 
m

is
si

ng
 d

a
ta

 m
us

t b
e

 e
xp

la
in

e
d.

  I
f 

a
 s

p
ac

e
 o

n
 t

h
e 

C
R

F
 is

 le
ft

 b
la

n
k 

b
ec

au
se

 t
he

 p
ro

ce
d

ur
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