


Advances in Knee Arthritis Treatm
ent

State-of-the-Art Care: 
Less Pain, Q

uicker Recovery
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w
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M
y Training

•
U

ndergrad-Carroll College-Helena, M
T

•
M

edical School-U
niversity of W

ashington
•

Residency-U
niversity of N

ew
 M

exico
•

Fellow
ship in Joint Replacem

ent-
Coon Joint Replacem

ent Institute St Helena, CA

•
Focus on m

inim
ally invasive surgical techniques 

com
bined w

ith advanced technology
•

99%
 of cases done under spinal anesthesia

•
Avg

LO
S: TKA 1.1 days, THA 1.5 days

•
91%

 of patients discharged to hom
e w

ith 
outpatient PT

About m
y practice…

N
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N
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am
e, N
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 Place



W
hat is Arthritis?

O
steoarthritis-W

orn out articular cartilage

Inflam
m

atory Arthritis-System
ic Process 

ex: Rheum
atoid, Psoriatic, etc.

Prim
ary Hip and Knee Replacem

ent 
Projection  2005-2030

K
urtz, S

, P
rojections of P

rim
ary and R

evision H
ip and K

nee A
rthroplasty

in the U
S

 2005-2030, JB
JS

, 2007;89:780-785.



N
ew

 Generation of Patients

Patients are getting both younger and older. They 
have different expectations.
•

W
ant to m

aintain their quality of life and active lifestyles 

Patients are often better inform
ed today.

•
Internet allow

s access to m
ore inform

ation
•BU

T BEW
ARE THE IN

TERN
ET

How
 Can I Avoid a Joint 
Replacem

ent?

Treatm
ent O

ptions for 
Knee  Pain

•
Rest, ice, and heat 
applications

•
M

edications for 
inflam

m
ation and pain

•
Lifestyle m

odification
•

Physical therapy
•

Joint fluid supplem
ents

•
Knee arthroscopy

•
Total joint replacem

ent

RICE and N
SAIDs

Rest, Ice, Com
pression, 

Elevation

Ibuprofen, Alleve, Tylenol, 
Celebrex

Topical com
pounds

Glucosam
ine



Activity M
odification and W

eight 
Loss

Avoiding high im
pact 

activities, i.e., running, 
jum

ping

W
eight Loss: Goal BM

I<40

Joint Injections
Cortisone

Visco-supplem
entation

Platelet rich plasm
a (PRP)

Stem
 Cells

“Chicken Shots”-Hyaluronic acid injections

*Covered by m
ost insurance

Visco-supplem
entation

Injections of concentrated blood products to 
enhance healing

*N
ot covered by insurance, expensive

PRP: Platelet Rich Plasm
a



O
btain stem

 cells, concentrate them
 and inject 

them
 into the joint to decrease inflam

m
ation 

and prom
ote healing.

*N
ot covered by insurance, very expensive

The Prom
ise of Stem

 Cells

Stem
 Cell Results:



Stem
 Cells = Snake O

il?
Lim

itations w
ith Treatm

ent 
O

ptions

1.
http://w

w
w

.w
ebm

d.com
/osteoarthritis/live-better-10/pain-relief, accessed: Dec. 15, 2010.

2.
http://w

w
w

.rxlist.com
/cortisone_injection/page3.htm

. accessed: Dec. 14, 2010.
3.   http://w

w
w

.w
ebm

d.com
/osteoarthritis/features/injections-for-osteoarthritis-pain, accessed: Dec. 15, 2010.

•
O

ral drug therapy m
ay not provide significant and lasting relief for 

chronic pain and m
ay have serious adverse effects 1

•
Cortisone injections can w

eaken bone and cartilage and should not be 
given continuously

2

•
Arthroscopy, physical therapy, and bracing do not address progressive 
and degenerative process of O

A
•

Ease of m
ovem

ent w
ith intra-articular hyaluronic acid 

viscosupplem
entation

m
ay be lim

ited to 6 m
onths and efficacy is in 

question for severe arthritis.
•

PRP and Stem
 Cells are still experim

ental and not proven.



Consequences of Delaying Surgery
•

Surgery is a difficult decision
−

Duke Study: 88%
 pts decline Joint Replacem

ent

•
O

A is a degenerative disease

•
Better outcom

es are reported in patients w
ho had a 

total joint operation earlier in the disease process 1

•
At 2 years post-operation, patients w

ho chose surgery 
earlier in disease process vs. those w

ho w
aited

1

−
Had im

proved function
−

Had reduced pain
1. Fortin P

R
, et al. Arthritis R

heum
. 2002;46:3327-3330.

N
ew

 O
pportunities in Arthroplasty

•
Im

provem
ents in hip and knee replacem

ent 
m

aterials 
−

Success rates >90%
 1

•
Partial vs. total knee replacem

ents 

•
M

inim
ally invasive procedure techniques

•
N

ew
 designs

1.
A

m
erican A

cadem
y of O

rthopaedic
S

urgeons. http://orthoinfo.aaos.org/topic.cfm
?topic=A00389, accessed D

ec. 15, 2010, and  
http://w

w
w

.niam
s.nih.gov/Health_Info/Hip_Replacem

ent/default.asp#8.

Alternatives to TKA
Partial Knee Replacem

ent
•

U
nicom

partm
ental

arthroplasty
•

Patella Fem
oral 

arthroplasty
•

Bi-com
partm

ental 
arthroplasty



Stages of Arthritis
W

hat is M
akoplasty?

Com
puter N

avigated, Robotic 
Assisted

Early Arthritis
•

Dam
age and pain 

isolated to one 
com

partm
ent of the 

knee, usually m
edial 

or lateral.



Early Arthritis
•

Dam
age and pain 

isolated to one 
com

partm
ent of the 

knee, usually m
edial or 

lateral.

Early Arthritis
•

Can also be isolated 
to the patella 
fem

oral joint.

M
id-stage Arthritis

•
O

ccurs in 2 of the 3 
com

partm
ents of the 

knee, m
ost com

m
only 

the m
edial and patella 

fem
oral.

M
id-stage Arthritis

•
O

ccurs in 2 of the 3 
com

partm
ents of 

the knee, m
ost 

com
m

only the 
m

edial and patella 
fem

oral.



M
akoplasty

Procedure

•
The patient m

ust 
have the correct 
indications for the 
procedure.

•
A CT scan is then 
perform

ed to m
ake 

a 3D m
odel of the 

patients knee.

M
akoplasty

Procedure
The m

odel is then used to plan for 
the placem

ent of the com
ponents.

W
e are able to plan to 0.1 degrees 

and 0.1 m
m

.

Robotic process (cont.)
•

Then a pin is 
placed into the 
distal fem

ur and 
proxim

al tibia for 
placem

ent of 
tracking device.

•
Center of hip is 
then found.

Surgical 
Technique

•
Anatom

ic landm
arks on 

the fem
ur and tibia are 

used to calculate the 
position of the knee in 
space. 

•
This inform

ation is then 
com

bined w
ith CT and 

pre-op plan.



Surgical Technique

•
Anatom

ic landm
arks on 

the fem
ur and tibia are 

used to calculate the 
position of the knee in 
space. 

•
This inform

ation is then 
com

bined w
ith CT and 

pre-op plan.

Surgical Technique (cont.)
•

After obtaining 
anatom

ic landm
arks, 

evaluation of coronal 
and sagittal alignm

ent, 
flexion and extension 
laxity and RO

M
 can be 

m
easured.

•
Infinitely Personalized 
Process.

Im
plant TrackingJoint Balancing

C
artilage M

apping

Bone Preparation
•

Done through a 
m

inim
al incision to 

allow
 for less tissue 

dam
age.

Surgical Technique (cont.)
•

After finalizing 
operative plan a high 
speed burr is used to 
m

ake the fem
oral 

and tibialcuts.
•

The haptic feedback 
increases and w

ill 
not allow

 you to go 
outside of the 
planned resection. 



Clinical benefits
Pre-op

Post-op
M

akoplasty

•
Less invasive

•
Accurate

•
Reproducible

•
Bone 
conserving

Research Results

•
2-3x m

ore accurate
•

3x m
ore reproducible

•
Low

er pain scores: 
6 days vs8 w

ks

Total Knee Arthroplasty

M
inim

ally Invasive Knee Replacem
ent



Total Knee Replacem
ent

Goals of total knee replacem
ent 

are to help:

•
Relieve pain

•
Restore m

otion

Total Knee Joint Replacem
ent

•
End surface of fem

ur replaced 
w

ith m
etal

•
End surface of tibia replaced 
w

ith m
etal

•
Plastic liner is inserted betw

een 
fem

ur and tibia
•

Patella is resurfaced 
w

ith plastic



N
orm

al Knee X-ray
Arthritic Knee X-ray

Replaced Knee X-ray
Anterior View

Lateral View
O

perative M
anagem

ent

•
SPIN

AL anesthetic 
•

IV sedation
•Capsular injection



Post-O
perative M

anagem
ent

•Early RO
M

 w
ith PT 

•Am
bulation sam

e day

Post-O
perative M

anagem
ent

•Gait training PO
D1

•Stairs and PT 
instruction
•Possible outpatient

Stream
lined Procedures

Tourniquet Tim
e ‘02

89 m
in ave

Tourniquet Tim
e ‘06

38 m
in ave

Tourniquet Tim
e ‘10

28 m
in ave

•
Reduced variability

•
Few

er com
plications

•
Im

proved quality control

N
ew

 Study Results
•

Follow
ed 159 pts

•
140/159 only oral pain 
m

edication, usually N
orco

•
5/159 needed IV pain 
m

edication
•

14/159 took no pain 
m

edication in the hospital

•
Avg

LO
S 1.1 days

•
98.1%

 d/c to hom
e

•
1.9%

 d/c to SN
F



Return to the Top of the M
ountain

N
ew

 Technology Advancem
ents…

.

Robotic Assisted TKA

w
w
w
.O
rthoS

ensor.com



First in Colorado, one of the first in 
the W

orld.

Variability of m
anual 

instrum
entation

Placem
ent of the IM

 rod
Alignm

ent of cutting guides

Placem
ent of extram

edullary
guides saw

blade
excursion and toggle



81%
99%

0%

10%

20%

30%

40%

50%

60%

70%
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90%

100%

O
verall patient satisfaction

S
urvivorship

Prim
ary TK

A

18%
 

“satisfied” or “very satisfied” W
OM

AC score

D
ynam

ic pre-resection 
balancing

Joint Balancing



“Custom
 Knee”?

“CU
STO

M
”-Doesn’t Im

prove O
utcom

es
20%

 reoperation rate at 6 w
ksfor 

stiffness   



“Custom
 Knee”

•
Participation Trophy 
for Baby Boom

ers

Experience:
•

O
ver 2,000 cases including m

y tim
e in California

•
O

ver 1,000 TKA
•

N
early 1,000 THA (M

ost experienced DA THA in N
orthern CO

)
•

O
ver 1,000 robotic knee and hip (M

ost experienced in CO
)

•
Clinical Educator for Stryker/M

ako
Surgical

Q
uestions?

w
w
w
.boulderhipandknee.com

A
dvances in K

nee A
rthritis Treatm

ent
S

tate-of-the-A
rt C

are: 
Less P

ain, Q
uicker R

ecovery

C
. B

rian B
lackw

ood M
D

B
oulderC

entrefor O
rthopedics

w
w

w
.boulderhipandknee.com

(303) 625-6855



M
y Training

•
U

ndergrad-C
arroll C

ollege-H
elena, M

T
•

M
edical S

chool-U
niversity of W

ashington
•

R
esidency-U

niversity of N
ew

 M
exico

•
Fellow

ship in Joint R
eplacem

ent
-

C
oon Joint R

eplacem
ent Institute S

t H
elena, C

A

•
Focus on m

inim
ally invasive surgical techniques 

com
bined w

ith advanced technology
•

99%
 of cases done under spinal anesthesia

•
A

vgLO
S

: TK
A

 1.1 days, TH
A

 1.5 days
•

91%
 of patients discharged to hom

e w
ith 

outpatient P
T

About m
y practice…

N
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N
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W
hat is A

rthritis?



O
steoarthritis-W

orn out articular cartilage

Inflam
m

atory A
rthritis-S

ystem
ic P

rocess 
ex: R

heum
atoid, P

soriatic, etc.

P
rim

ary H
ip and K

nee R
eplacem

ent 
P

rojection  2005-2030

K
urtz, S

, P
rojections of P

rim
ary and R

evision H
ip and K

nee A
rthroplasty

in the U
S

 2005-2030, JB
JS

, 2007;89:780-785.

N
ew

 G
eneration of P

atients

P
atients are getting both younger and older. They 

have different expectations.
•

W
ant to m

aintain their quality of life and active lifestyles 

P
atients are often better inform

ed today.
•

Internet allow
s access to m

ore inform
ation

•B
U

T B
E

W
A

R
E

 TH
E

 IN
TE

R
N

E
T



H
ow

 C
an I A

void a Joint 
R

eplacem
ent?

Treatm
ent O

ptions for 
K

nee  P
ain

•
R

est, ice, and heat 
applications

•
M

edications for 
inflam

m
ation and pain

•
Lifestyle m

odification
•

P
hysical therapy

•
Joint fluid supplem

ents
•

K
nee arthroscopy

•
Total joint replacem

ent

R
IC

E
 and N

S
A

ID
s

R
est, Ice, C

om
pression, 

E
levation

Ibuprofen, A
lleve, Tylenol, 

C
elebrex

Topical com
pounds

G
lucosam

ine

A
ctivity M

odification and W
eight 

Loss
A

voiding high im
pact 

activities, i.e., running, 
jum

ping

W
eight Loss: G

oal B
M

I<40



Joint Injections
C

ortisone

V
isco-supplem

entation

P
latelet rich plasm

a (P
R

P
)

S
tem

 C
ells

“Chicken Shots”-H
yaluronic acid injections

*
C
o
v
e
r
e
d
	
b
y
	
m
o
s
t
	
i
n
s
u
r
a
n
c
e

V
isco-supplem

entation

Injections of concentrated blood products to 
enhance healing

*
N
o
t
	
c
o
v
e
r
e
d
	
b
y
	
i
n
s
u
r
a
n
c
e
,
	
e
x
p
e
n
s
i
v
e

P
R

P
: P

latelet R
ich P

lasm
a

O
btain stem

 cells, concentrate them
 and inject 

them
 into the joint to decrease inflam

m
ation 

and prom
ote healing.

*
N
o
t
	
c
o
v
e
r
e
d
	
b
y
	
i
n
s
u
r
a
n
c
e
,
	
v
e
r
y
	
e
x
p
e
n
s
i
v
e

The P
rom

ise of S
tem

 C
ells



S
tem

 C
ells = S

nake O
il?

N
ew

 O
pportunities in Arthroplasty

•
Im

provem
ents in hip and knee replacem

ent 
m

aterials 
−

S
uccess rates >90%

 
1

•
P

artial vs. total knee replacem
ents 

•
M

inim
ally invasive procedure techniques

•
N

ew
 designs

1.
A

m
erican A

cadem
y of O

rthopaedic
S

urgeons. http://orthoinfo.aaos.org/topic.cfm
?topic=A00389, accessed D

ec. 15, 2010, and  
http://w

w
w

.niam
s.nih.gov/H

ealth_Info/H
ip_R

eplacem
ent/default.asp#8.

A
lternatives to TK

A
P

artial K
nee R

eplacem
ent

•
U

nicom
partm

ental
arthroplasty

•
P

atella Fem
oral 

arthroplasty
•

B
i-com

partm
ental 

arthroplasty



W
hat is M

akoplasty?
C

om
puter N

avigated, R
obotic 

A
ssisted

E
arly A

rthritis
•

D
am

age and pain 
isolated to one 
com

partm
ent of the 

knee, usually m
edial 

or lateral.

E
arly A

rthritis
•

D
am

age and pain 
isolated to one 
com

partm
ent of the 

knee, usually m
edial or 

lateral.



E
arly A

rthritis
•

C
an also be isolated 

to the patella 
fem

oral joint.

M
id-stage A

rthritis
•

O
ccurs in 2 of the 3 

com
partm

ents of the 
knee, m

ost com
m

only 
the m

edial and patella 
fem

oral.

M
id-stage A

rthritis
•

O
ccurs in 2 of the 3 

com
partm

ents of 
the knee, m

ost 
com

m
only the 

m
edial and patella 

fem
oral.

M
akoplastyP

rocedure

•
The patient m

ust 
have the correct 
indications for the 
procedure.

•
A

 C
T scan is then 

perform
ed to m

ake 
a 3D

 m
odel of the 

patients knee.



R
obotic process (cont.)

•
Then a pin is 
placed into the 
distal fem

ur and 
proxim

al tibia for 
placem

ent of 
tracking device.

•
C

enter of hip is 
then found.

S
urgical 

Technique
•

A
natom

ic landm
arks on 

the fem
ur and tibia are 

used to calculate the 
position of the knee in 
space. 

•
This inform

ation is then 
com

bined w
ith C

T and 
pre-op plan.

S
urgical Technique

•
A

natom
ic landm

arks on 
the fem

ur and tibia are 
used to calculate the 
position of the knee in 
space. 

•
This inform

ation is then 
com

bined w
ith C

T and 
pre-op plan.

S
urgical Technique (cont.)

•
A

fter obtaining 
anatom

ic landm
arks, 

evaluation of coronal 
and sagittal alignm

ent, 
flexion and extension 
laxity and R

O
M

 can be 
m

easured.
•

Infinitely P
ersonalized 

P
rocess.

Im
plant TrackingJoint B

alancing

C
artilage M

apping



B
one P

reparation
•

D
one through a 

m
inim

al incision to 
allow

 for less tissue 
dam

age.

S
urgical Technique (cont.)

•
A

fter finalizing 
operative plan a high 
speed burr is used to 
m

ake the fem
oral 

and tibialcuts.
•

The haptic feedback 
increases and w

ill 
not allow

 you to go 
outside of the 
planned resection. 

C
linical benefits

P
re-op

P
ost-op

M
akoplasty

•
Less invasive

•
A

ccurate
•

R
eproducible

•
B

one 
conserving



R
esearch R

esults

•
2-3x m

ore accurate
•

3x m
ore reproducible

•
Low

er pain scores: 
6 days vs8 w

ks

Total K
nee R

eplacem
ent

G
oals of total knee replacem

ent 
are to help:

•
R

elieve pain
•

R
estore m

otion

Total K
nee Joint R

eplacem
ent

•
E

nd surface of fem
ur replaced 

w
ith m

etal
•

E
nd surface of tibia replaced 

w
ith m

etal
•

P
lastic liner is inserted betw

een 
fem

ur and tibia
•

P
atella is resurfaced 

w
ith plastic

N
orm

al K
nee X-ray

A
rthritic K

nee X-ray



R
eplaced K

nee X-ray
A

nterior V
iew

Lateral V
iew

O
perative M

anagem
ent

•
S

P
IN

A
L anesthetic 

•
IV

 sedation
•C

apsular injection

P
ost-O

perative M
anagem

ent

•E
arly R

O
M

 w
ith P

T 
•A

m
bulation sam

e day

P
ost-O

perative M
anagem

ent

•G
ait training P

O
D

1
•S

tairs and P
T 

instruction
•P

ossible outpatient



S
tream

lined P
rocedures

Tourniquet Tim
e ‘02

89 m
in ave

Tourniquet Tim
e ‘06

38 m
in ave

Tourniquet Tim
e ‘10

28 m
in ave

•
R

educed variability
•

Few
er com

plications
•

Im
proved quality control

N
ew

 S
tudy R

esults
•

Follow
ed 159 pts

•
140/159 only oral pain 
m

edication, usually N
orco

•
5/159 needed IV

 pain 
m

edication
•

14/159 took no pain 
m

edication in the hospital

•
A

vgLO
S

 1.1 days
•

98.1%
 d/c to hom

e
•

1.9%
 d/c to S

N
F

R
eturn to the Top of the M

ountain
N

ew
 Technology Advancem

ents…
.



R
obotic A

ssisted TK
A


