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Huge Growth means Huge Potential

Total number of persons age 65 or older, by age group,
1900 to 2050, in millions
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Note: Data for the years 2000 to 2050 are middle-series projections of the population.
Reference population: These data refer to the resident population.
Source: U.S. Census Bureau, Decennial Census Data and Population Projections.



The Mature Market by the Numbers

Currently Age 53-71
76,000,000+

Every 7 seconds
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MllllOn living with knee or

Americans hip replacements

FAI
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Knee arthroplasty data

An estimated 4.7 million Americans have undergone
g total knee arthroplasty (TKA) and are living with knee

implants, according to the pioneering prevalence study

presented by Mayo Clinic in March 2014.
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Hip arthroplasty data

An estimated 2.5 million people have undergone total
hip arthroplasty (THA) and are living with hip implants,
according to the pioneering prevalence study
presented by Mayo Clinic in March 2014.

Total Knee Replacement (TKR)

60-69 70-79 80-89

Age Groups

Total Hip Replacement (THR) s ¢

Age
Group

Female

S

Male

<50

50-59
60-69
70-79
80-89

0.1%
0.8%
2.1%
4.4%
6.3%

0.1%
1.0%
2.1%
3.8%
4.8%

Age
Group

Female

o

Male

<50

50-59
60-69
70-79

80-89

0.1%
1.8%
5.5%
10.1%
11.0%

0.1%
1.2%
3.6%
7.3%
8.8%

90+ 6.1% 48% : 90 7.4% 7.4%
2.5 Million (1.4 Million Women, 1.1 Million Men) o 4.7 Million (3.0 Million Women, 1.7 Million Men)
L] individuals with total hip replacement in 2010 #  individuals with total hip replacement in 2010



FA I 7 Million living with knee or
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Total Knee Replacement (TKR)

Age Q
Group Female Male
<50 0.1% 0.1%
50-59 1.8% 1.2%
60-69 5.5% 3.6%
70-79 10.1% 7.3%
80-89 11.0% 8.8%
00+ 7.4% 7.4%

a . 4.7 Million (3.0 Million Women, 1.7 Million Men) individuals with
total hip replacement in 2010



FA I 7 Million living with knee or
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Total Hip Replacement (THR)

Age Q
Group Female Male
<50 0.1% 0.1%
50-59 0.8% 1.0%
60-69 2.1% 2.1%
70-79 4.4% 3.8%
80-89 6.3% 4.8%
90+ 6.1% 4.8%

. 2.5 Million (1.4 Million Women, 1.1 Million Men) individuals with
total hip replacement in 2010



TOTAL KNEE REPLACEMENT | FAA
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3.9MILLION

: " : Predicted annual demand for
Indications Osteoarthritis affecting 2or more ;
@ compartments of the knee Other knee replacement surgeries by
forms of arthritis eg rheumatoid
S e
Age group ‘ﬁ.ll P & Generally over 40 years
nn
year the first knee replacement
surgery was performed.
Lncision length 12-15¢cm
¢ \ KNEE REPLACEMENT SOME STATS
Post op recovery §A( More painful and home generally
1 within 5-7 days

Blood loss ﬁ) Significantly more blood loss -

Blood transfusion rate 25% (high-

YAZIEL][)
Back to work (office) @ 6-12 weeks

: : : BY SUCCESS COMPLICATION
Survivorship of implant 80-85% @20 years : :
ek ﬂ _REGION __RATE | RATE _

9/10

' PATIENTS EXPERINCE

Function x Most daily activities possible but | ORAMMTCPANRELEF |~ T

1 1
' i HOSPITAL AFTER
knee feels NORTEAST WEST MOWEST  SouTH ! LSy SURGERY

37.8% o 6% 15%
Range of movement of knee (((0 rarely full range. Usually around A% | % |
120 degrees 16.6% I : : I
I 7.0% ! :
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PATELLA

PRE-OPERATIVE
CONDITION WITH
TRAUMATIC ARTHRITIS
TO THE ARTICULAR
SURFACES OF THE
FEMORAL CONDYLES,
TIBIAL SURFACE AND
UNDERSIDE OF THE
PATELLA

TIBIA

ANTERC-MEDIAL VIEW OF LEFT KNEE

C. THE ARTHRITIC
SURFACE OF THE TIBIA
IS REMOVED WITH A
BONE SAW.
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COMPLETED

COMPLETED
TIBIAL CUT

FEMORAL

- L
/ REMOVE
SURFACE

E) alamy stock photo

A. AN INCISION IS

—— BONE
MADE INTO THE
LEFT KNEE i
EéPOSlNG THE FEMORAL
JOINT. '
/ — CUT GUIDE
PATELLA

B. THE ARTHRITIC
SURFACES OF
THE FEMUR ARE
REMOVED WITH
A BONE SAW.

E. ABUTTON IS PLACED OVER THE BACK
OF THE PATELLA AND THE WOUND IS
CLOSED

D. THE FEMORAL AND TIBIAL
PROSTHESES ARE PUT
INTO PLACE.

FEMORAL
PROSTHESIS —

PATELLAR
PROSTHESIS

TIBIAL
PROSTHESIS
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www.alamy.com




D PROCESS OF

4 TOTAL KNEE REPLACEMENT SURGERY |

An Incision is made Exposure of Arthritic Knee Resection of Femur tibia
exposing the left knee Joint. Removal of Menisci patella with cutting guides.
joint. & cruciale ligaments.

Placement of Femoral & Placement of patella The wounds are closed &
Tibial components. component. the skin stapled.



over 40% of recent total knee replacements
have been performed on men and women

below the age of 65.

By age Number and percentage of discharges in 2010

s 155 (1.8%)

1500 I (42.0%)

65-84 351,209 > (53.5%)
85+ 12315 (2.6%)

0.1% were unreported or under the age of 17

American Academy of Orthopedic Surgeons, http-4orthoinfo.ocos.org/topic.cfm?fopic=A00389



3.5 MILLION

Predicted annual demand
for knee replacement
surgeries by 2030

10-79...

AMONG
AMERICANS
AGES

8.2%

OF WOMEN

have had at least
one knee replaced

.17

OF MEN

have had at least
one knee replaced

1/13:

AMOUNT

of knee replacement

surgery patients who
are considered obese



JOINT REPLACEMENTS By the Numhers

719,000 —

Total knee replacements
‘ f million

people suffer from

1 20 arthritis

percent
jump in knee replacements New knees can last for
over a 10-year period 20 years

Total hip
replacements

332,000

10 percent

of peop le will need
revision surgery

$35,000 - $45,000

cost of total hip replacement

without insurance
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KNEE REPLACEMENT

M ESTATS

GENDER

T

37% 2010 63%

by
AGE
18-44 |1.8%

85+ I 2.6%

KNEE REPLACEMENT
SOMES™®rsI

REGION

37.8%

28.6%
17.0%

16.6%

NORTHEAST  WEST MEWEST ~ SCUTH

SUCCESS

RATE

1414,
W"M* 9/10

PATIENTS EXPERIENCE
DRAMATIC PAIN RELEIF.

COMPLICATION

RATE
6.1%

DURING HOSPITAL STAY

71.5%

90 DAYS AFTER SURGERY




Before After




Partial Knee Replacement | Total Knee Replacement
Indications Osteoarthritis affectingone | Osteoarthritis affecting 2 or
of the three compartments | more compartments of the
of the knee knee. Other forms of
arthritis eg rheumatoid
Age group Generally over 40 years Generally over 40 years

Incision length

6 cm

12-15cm

Post op recovery

Less pain and home within
2-3 days

More painful and home
generally within 5-7 days

Blood loss

Less blood loss. Blood
transfusion rate less than
1%

Significantly more blood
loss - Blood transfusion rate
25% (highly variable)

Back to work (office) 4-6 weeks 6-12 weeks
Survivorship of implant 80%@ 20 years 80-85% @20 years
Range of movement of Almost full rarely full range. Usually
knee around 120 degrees
Function Knee feels more natural, Most daily activities

better stair climbing ability

possible but knee feels







A. Incision Site Over Right Hip B. Exposure & Cutting of Femoral

Neck, Removal of Femoral Head

E. Reaming of Femoral Canal, Placement F. Final View of Total Hip Prosthesis
of Femoral Prosthesis .




TOTAL HIP REPLACEMENT

-

Acetabular =

Plastic »
* Component  #=3
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Traditional Surgery versus SuperPATH®:

— |
verage Hospital Stay 4-5 days 1-3 davs 24 hours
verage Recovery Period 3 -6 months 1 -3 months A few weeks
verage Incision Length 10-12 n¢k incisions 4 - 6 inches 2-3 inches
sraical Summary * Muscles & tendons cut * No cuts to musdes or tendors « No cuts to muscles or terdons
* Piriformis cut * Piriformis cut in select cases « Piriformis cut in select cases
» Capsul2 cut or removed » Caosule removed « Capsule completely preserved
» Surgiczl hip dislozation required » Surgical hip dislocation « No surgical dislocation/relocation
« Car us2 any implant typically used « No unnatural twisting during surger
* Drains optional * Special teble or apoaratus « Can Lse any implant
required to “reverse jack-knife" « No diains used
hip joint for exposure
« Implants imited due to exposura
* Drains required
atient Mobility . l.im-tegj movement (precautions) . Minimol_post-operotive « Minimal post-operative
following surgery precauticns pracautions
* Extensive rehabilitatior required » Shortened rehabilitaticn required « Rehabilitaticn 1s walking only




38,10

Table lll: Complications’

Perforation of the posterior shaft of the femur
Nerve palsies - sciatic/ femoral nerve (79 )’
Failure of trochanteric fixation
Malpositioning of the acetabular component
Aseptic loosening of the femoral component

Dislocations (2% )

Heterotrophic ossification (13%, no NSAIDs given)'

Deep vein thrombosis/ pulmonary embolism®
Delayed wound healing

Infection

RIGHT TOTAL HIP REPLACEMENT SURGERY
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Ml Table. Advantages and disadvantages of :‘., -
‘ total hip replacement. el
J_.'

[T

.. | Advantages ——

* Predictable immediate pain relief and
return to function.

* Predictable long-term implant survival.

* Low risks and few complications for
healthy patients.

+ Contemporary bearing surfaces that
may reduce long-term wear.

+ Multiple indications (osteoarthritis,
inflammatory arthritis, osteonecrosis,
posttraumatic hip conditions).

* Bone preservation options (hip
resurfacing, tapered femoral stems).

Disadvantages

* Prosthetic joint replacement limitations.

* Activity limitations (nonimpact only).

* Bearing surface wear in younger active
patients.

* Revision surgery complications (three to
five times higher than for primary THR).

+ Major complications (infrequent).




JOINT REPLACEMENTS By the Numhers

719,000 —

Total knee replacements
‘ f million

people suffer from

1 20 arthritis

percent
jump in knee replacements New knees can last for
over a 10-year period 20 years

Total hip
replacements

332,000

10 percent

of peop le will need
revision surgery

$35,000 - $45,000

cost of total hip replacement

without insurance




2005 Guidelines

Allowed Allowed with Experience No Consensus Not Recommended
THA TKA THA TKA THA TKA THA TKA

Bowling VY Volleyoall J
Stationary cycling v Fencing J  Basketball 7
Ballroom dancing v  Roller skating Vv Roller skating J  Football J v
Golf v J Rowing J +  Downhill skiing
Horseback riding Ice skating v v Weight lifting v v
Shuffleboard v  Crosscountry skiing J + Baseball f o
Swimming v J  Stationary skiing J +  Gymnastics J + Jogging v v
Normal walking v  Doubles tennis J + Handball "
Canoeing vV Speed walking Hockey J + Soccer J 4
Road cycling vV  Weignt Machine Rock climbing S
Square dancing v 4 Horseback riding v V  Squash/racquetball %
Hiking vV Downhill skiing v Singles tennis J V  Volleyoall J
Speed walking vV Weight lifting v Weight machine N (T




Dos and Don'ts To Protect Your New Hip

*Don't cross your legs at the knees for at least 6 to 8
weeks.

*Don't bring your knee up higher than your hip.

*Don't lean forward while sitting or as you sit down.
*Don't try to pick up something on the floor while you are
sitting.

*Don't turn your feet excessively inward or outward when
you bend down.

*Don't reach down to pull up blankets when lying in bed.
*Don't bend at the waist beyond 90 degrees.

*From the American Academy of Orthopaedic Surgeons



The Dos

*Do keep the leg facing forward.

*Do keep the affected leg in front as you sit or stand.

*Do use a high kitchen or barstool in the kitchen.

*Do kneel on the knee on the operated leg (the bad side).
*Do use ice to reduce pain and swelling, but remember that
ice will diminish sensation. Don't apply ice directly to the
skin; use an ice pack or wrap it in a damp towel.

*Do apply heat before exercising to assist with range of
motion. Use a heating pad or hot, damp towel for 15 to 20
minutes.

*Do cut back on your exercises if your muscles begin to
ache, but don't stop doing them!



Total Knee and returning to sports and activities

As soon as your doctor gives you the go-ahead, you can return to
many of the sports activities you enjoyed before your knee
replacement.

*Walk as much as you would like, but remember that walking is no
substitute for the exercises prescribed by your doctor and physical
therapist.

*Swimming is an excellent low-impact activity after a total knee
replacement; you can begin as soon as the sutures have been
removed and the wound is healed.

*In general, lower impact fitness activities such as golfing, bicycling,
and light tennis will help increase the longevity of your knee and are
preferable over high-impact activities such as jogging, racquetball
and skiing.

*From the American Academy of Orthopaedic Surgeons



e Think more about what the client can do, can
achieve, and less about fear of restrictions and
l[Imits.

* In most client cases they had discontinued

many high impact activities for several years so
to return to them might not even be desired.

 The concern is primarily for wear and tear to the
new joint replacement, not that certain
activities must be avoided.
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Huge variability in impairments
means huge variability in functional
abilities

Figure 4. Maintaining functional capacity over the life course

Early Life : Adult Life . Older Age
Growth and : Maintaining highest : Maintaining independence and
development ' possible level of function . preventing disability

Ran 1
mn . Uncye;
fnd:?.rfduafsqmn

Disability threshold*

Functional Capacity

Rehabilitation and ensuring
the quality of life

-
-

Source: Kalache and Kickbusch, 1997




Hierarchy of Physical Function

HIERARCHY OF
FUNCTIONAL




AN

Functional Fithness Assessments



Senior Fitness Test Battery

Chair Stand
Arm Curl
8 Up and Go

2-min Step in Place
— Or 6 min Walk

Chair Sit and Reach
Back Scratch

Senior
o Fitness Test
™~ Manual




Chair Stand

* Assesses lower-extremity strength under
practical (functional) conditions

* Validated against 1RM leg press

* Number of times a person can rise from a
chair in 30 seconds



Chair Stand Norms

| women |  Men |
60-64 65-69 70-74 75-79 60-64 65-69 70-74  75-79
“ 20 18 18 17 22 21 20 20
“ 18 16 16 16 20 19 18 18
17 15 15 14 19 18 17 16
“ 16 14 14 13 17 16 16 15
“ 15 14 13 12 16 15 14 14
“ 14 13 12 12 15 14 13 13
“ 12 12 11 11 14 13 12 12
“ 11 11 10 9 13 11 11 10
9 9 8 8 11 9 9 8



8" Up and Go

Assesses agility/dynamic balance

How long it takes a person to rise
from a chair, walk around a cone &’
away and return to their seat

Older adults who required greater
than 8.5 seconds to complete the
UG were classified as fallers.

Overall prediction rate of
classification was 82%.




8 Up and Go Norms

| women |  Men
60-64 65-69 70-74 75-79 60-64 65-69 70-74  75-79
“ 3.7 4.1 4.0 4.3 3.0 3.6 3.6 3.5
80 W) 4.6 4.7 5.0 3.6 4.1 4.2 4.3
4.6 5.0 5.2 5.5 4.0 4.5 4.6 4.9
60 K 5.3 5.6 5.9 4.4 4.8 5.0 5.4
“ 5.2 5.6 6.0 6.3 4.7 5.1 5.3 5.9
B s 5.9 6.4 6.7 5.0 5.4 5.6 6.4
30 R 6.2 6.8 7.1 5.4 5.7 6.0 6.9
BEX 6> 6.6 7.3 7.6 5.8 6.1 6.4 7.5
6.7 7.1 8.0 8.3 6.4 6.6 7.0 8.3



