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FACT

As OF 2019, MORE THAN 600,000 KNEE REPLACEMENTS ARE PERFORMED EACH YEAR IN THE UNITED STATES.




FACT

As OF 2019, MORE THAN 400,000 KNEE REPLACEMENTS ARE PERFORMED EACH YEAR IN THE UNITED STATES.
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HIP AND KNEE PAIN — AN AGE OLD PROBLEM
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THE HIP THE KNEE

THE HIP
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THE HIP

THE HIP




EVOLUTION OF TOTAL HIP REPLACEMENT
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EVOLUTION OF TOTAL HIP REPLACEMENT

Cup (Mold)
Girdlestone Arthroplasty Arthrodesis

10-20 years

Gathorne Robert Girdlestone

1928 Smith-Peterson

1920s-1960s
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EVOLUTION OF TOTAL HIP REPLACEMENT

Hemiarthroplasty

Early Postop Protocol " ' Hgmpmrgst:ﬁgfif;lsw

» Hospitalized x 3 months | e
+ Traction x 6 weeks - 1950s

* 50% failure rate 4 i

* 50% required walking aid

Fred Thompson
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CHARNLEY'S LOW FRICTION ARTHROPLASTY

CHARNLEY'S LOW FRICTION ARTHROPLASTY

1962 — FIRST REPRODUCIBLE TOTAL HIP REPLACEMENT
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CHARNLEY'S LOW FRICTION ARTHROPLASTY

q 3 PERSON OR TEAM (CHARNLEY, ASSISTANT, NURSE)

,"-;_ RECONSTRUCTION VS REPLACEMENT

Bl FOCUS ON INFECTION REDUCTION (24%)

. q ° LAMINAR FLOW (ADOPTED FROM MANHATTAN PROJECT)
" . BES (SPACE SuITs)

1962 — FIRST REPRODUCIBLE TOTAL HIP REPLACEMENT

CHARNLEY'S LOW FRICTION ARTHROPLASTY

1110

N \ ACETABULUM FIRST,

FOLLOWED BY FEMORAL IMPLANT

1962 — FIRST REPRODUCIBLE TOTAL HIP REPLACEMENT
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CHARNLEY'S LOW FRICTION ARTHROPLASTY

B q ACETABULUM FIRST,

FOLLOWED BY FEMORAL IMPLANT

1962 — FIRST REPRODUCIBLE TOTAL HIP REPLACEMENT

TWO STEPS FORWARD AND ONE STEP BACK

LiMP
BONE RESORPTION / OSTEOLYSIS (2 MMA 2)
1970 — FDA DECLARES MMA A “DRUG"

REPRODUCIBILITY
ADAPTABLE

FIXATION
INFECTION
DVT / BLoob CLOTS
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EVOLUTION IN TOTAL HIP REPLACEMENT

FROM CEMENTED FIXATION TO BIOLOGIC FIXATION

EVOLUTION IN TOTAL HIP REPLACEMENT

FROM CEMENTED FIXATION TO BIOLOGIC FIXATION

A
Weerds
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Copyright MMG 1996
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EVOLUTION IN TOTAL HIP REPLACEMENT

Depuy AML

EVOLUTION IN TOTAL HIP REPLACEMENT

Depuy AML
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EVOLUTION IN TOTAL HIP REPLACEMENT

Depuy AML

A

Anthony K. Hedley, MD, FRCS

Howmedica PCA femoral stem

EVOLUTION IN TOTAL HIP REPLACEMENT

\

Acetabulum \\

“CEMENT DISEASE" = PARTICLE DISEASE

1990 - UHMWPE (DEPUY + DUPONT)
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EVOLUTION IN TOTAL HIP REPLACEMENT

MONOBLOCK AND MODULAR IMPLANT DESIGNS

EVOLUTION IN TOTAL HIP REPLACEMENT

— CHARNLEY LOW FRICTION ARTHROPLASTY
— FDA RESTRICTS MMA
— FDA LEGISLATED TO REGULATE ORTHOPEDIC DEVICES

— “CEMENT DISEASE"
— BIOLOGIC FIXATION [MPLANTS

- UHMWPE COVENTURE (DEPUY AND DUPON
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EVOLUTION IN TOTAL HIP REPLACEMENT

“Those who cannotremember the past
are condemned to repeat it”

MONOBLOCK AND MODULAR IMPLANT DESIGNS ~ George Santayane

T

1991 -2011

EVOLUTION IN TOTAL HIP REPLACEMENT

INTRAOPERATIVE BLOOD LOSS
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EVOLUTION IN TOTAL HIP REPLACEMENT

POSTOPERATIVE COMPLICATION RISKS

EVOLUTION IN TOTAL HIP REPLACEMENT

CHARNLEY 1960-1975
INCIDENCE OF FATAL PE

* WITHOUT PROPHYLAXIS
« 2.3%

¢ WITH PROPHYLAXIS
+ 0.3%
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EVOLUTION IN TOTAL HIP REPLACEMENT

Surgical Technigque

EVOLUTION IN TOTAL HIP REPLACEMENT

SURGICAL TECHNIQUE CHAR ﬂ’
‘ A

nteri@r Lateral“

Posterior

“All Roads Lead to Rome”
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EVOLUTION IN TOTAL HIP REPLACEMENT

Trendelenburg gait

— LATERAL POSITIONING, STANDARD POSTERIOR APPROACH
AVOIDED REQUIREMENT FOR OSTEOTOMY.

Sir John Charnley
1911-1982

Austin Talley Moore
1899-1963

1950s
Introduction of hemiarthroplasty

Austin Moore femoral prosthesis
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EVOLUTION IN TOTAL HIP REPLACEMENT

— SUPINE OR L2
DIVISION OF AB

Kevin Hardinge, MD
1939-

- A oy i
o i A
- il Heuter (Germany)
1838-1882
ith-Peterson

SR \
Kristaps Keggi, MD
Early 1980s
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EVOLUTION IN TOTAL HIP REPLACEMENT

- V/
o i A
- il Heuter (Germany)
1838-1882
ith-Peterson

| Kristaps Keggi, MD
Early 1980s
Joel Matta, MD

EVOLUTION IN TOTAL HIP REPLACEMENT

— MODIFIED SUPINE POSITIONING, DIRECT ANTERIOR APPROACH

Carl Heufer (Germony)
1838-1882

Marius Smith-Peterson
1886-1953

Ml Kristaps Keggi, MD
: Early 1980s
Joel Matta, MD
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EVOLUTION IN TOTAL HIP REPLACEMENT

EVOLUTION IN TOTAL HIP REPLACEMENT

— LATERAL POSITIONING, APPROACH
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EVOLUTION IN TOTAL HIP REPLACEMENT

— LATERAL POSITIONING,

APPROACH

Jimmy Chow, MD

“MINIMALLY INVASIVE" TOTAL HIP REPLACEMENT

Mean Length of Stay in US
Mean Operative Time
Mean Blood Loss
Complication Rate
Mean Cup Inclination
Special Table Required

Patient Restrictions in US

SNF

HHC

HCAHPS

Overall Rating (%)

Willingness to Recommend (%)

Pain Management (%)

SuperPath® Direct Anterior

1.6 days' 2 2.9days™"

80 mins' 98.6 mins®7 131597
328 ml' 381.9mL3'5"
2.7-4.7% 13.19657319
ap.10 42.355850710

No Yes

Discharge Status
91.5%" 81.2%% ="
419%™ 6.9%""
3.8%" .19
91.0%
96.0%

92.0%*

Posterior
3.49 days®1» 517
93.6 mins®7 1517
311 mL
11,2963 13548
41,0557 051719

No

Abduction pillow

709% 19
10454

6.4%°

Anterior Supine
Intermuscular

2.39 days'®"!

82.3 mins™'*

490.7 mL""
829"
437

No

Patients instructed to
use walker for 2 weeks'?
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TOTAL HIP REPLACEMENT : AN ELECTIVE PROCEDURE

NO SMOKING, NO NARCOTICS X 3 MONTHS PREOP
HIBICLENS PREOP
MUPIROCIN NASAL SWABS

REGIONAL ANESTHESIA

USE OF TRANEXAMIC ACID (TXA) HELPS MITIGATE BLOOD LOSS
MULTIMODAL ANALGESIA BEGINS IN PREOP HOLDING AREA

B/L THIGH-HIGH TED HOSE IN PACU, MOBILIZE DAY OF SURGERY

AFTERCARE FOR TOTAL HIP REPLACEMENT

IMMEDIATE POST-OP > UP AND WALKING THE AFTERNOON OF SURGERY (WALKER, PT)
MULTIMODAL PAIN THERAPY CONTINUES

POD 1, 2 2> DISCHARGE TO HOME, RXS FOR PAIN AND BLOOD CLOT PROPHYLAXIS
7-14 DAYS AFTER = SURGICAL BANDAGE REMOVED IN SURGEON'S OFFICE

WEEKLY QUTPATIENT PHYSICAL THERAPY (PT) CONTINUES UNTIL RECHECK

TRANSITION FROM WALKER TO CANE PER PT DIRECTION

6 WEEKS AFTER = FOLLOW UP WITH SURGEON
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THE KNEE

|
,.ﬁ

THE KNEE

Patella

Medial
collateral
ligament

2 i Ve
" 60%
\

Tibia
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THE KNEE

THE KNEE
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THE KNEE

bone spurs «

exposed bone ¢

THE KNEE
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EVOLUTION OF TOTAL KNEE REPLACEMENT

EVOLUTION OF TOTAL KNEE REPLACEMENT
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EVOLUTION OF TOTAL KNEE REPLACEMENT

Frank Gunston
Independent
Condylar TKA

EVOLUTION OF TOTAL KNEE REPLACEMENT

John Insall
Total Condylar TKA
HSS, NYC

Frank Gunston
Independent
Condylar TKA
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400,000 / YR ( ‘_
HIPS '

TOTAL KNEE REPLACEMENT SATISFACTION

* SATISFACTION RATES FOR TOTAL KNEE REPLACEMENT LESS THAN FOR TOTAL HIP REPLACEMENT
+ APPROXIMATELY 80% SATISFIED {1 IN 5 REMAIN DISSATISFIED)
+ DISSATISFACTION — FAILURE, INSTABILITY, PAIN, REDUCED MOTION
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TOTAL KNEE REPLACEMENT SATISFACTION

TOTAL KNEE REPLACEMENT SATISFACTION
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FIRST TIME OPIOID USER
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TOTAL KNEE REPLACEMENT SATISFACTION

Nerve Blocks Alternative

Local Injection Non-Narcotic

OPIOIDS f

TOTAL KNEE REPLACEMENT SATISFACTION

“MULTIMODAL” PAIN THERAPY

1/16/2020
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TOTAL KNEE REPLACEMENT SATISFACTION

Perception: Acetaminophen, alpha-2 agonists, COX-2
inhibitors, NMDA antagonists, opioids

i Modulation: Acetaminophen,
| Descending modulation anticonvulsants, neuraxial
opioids, NMDA antagonists

Dorsal

horn Transmission: Alpha-2 agonists, COX-2 inhibitors,
local anesthetics, opioids

<+—Dorsal root ganglion

Spinothalamic

nerve

; \ Transduction: COX-2 inhibitors, local
)._ anesthetics, NSAIDs
Peripheral nociceptors y v

tract Transmission: Anticonvulsants, local
Peripheral ) anesthetics

TOTAL KNEE REPLACEMENT SATISFACTION

Instability

1/16/2020
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TOTAL KNEE REPLACEMENT SATISFACTION

PCL stops
anterior slide

*  MULTIPLE MOTION PLANES (F/E, ROLLBACK, TRANSLATION, PIVCT}

*  MULTIPLE KNEE DESIGNS FOR OVERCOMING VARIOUS
SHORTCOMINGS

“MEASURED RESECTION" VS “GAP BALANCING" IN TOTAL KNEE
REPLACEMENT Lateral meniscus

allows motion
CRUCIATE RETAINING VS CRUCIATE SACRIFICING {CR Vs PS)
s NO “ONE SIZE FITS ALL” Anatomic structure of the normal knee.

Lateral menisci path allows
for 15° of motion Medial posterior lip replaces ACL
P and stops posterior translation

\ Medial meniscal “socket”
Lateral \ Medial Medial anterior lip 2 provides stability
i replaces PCL and stops
anterior translation

EVOLUTION OF TOTAL KNEE REPLACEMENT

\,

Mobile Posterior Cruciate Cruciate Ball-In-Socket
Bearing Stabilized Retaining Sacrificing
(deep-dish)
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EVOLUTION OF TOTAL KNEE REPLACEMENT

9 ? i\ 4 i ._ N
! | | \\lﬁ

Mobile Posterior Cruciate Cruciate Ball-In-Socket
Bearing Stabilized Retaining Sacrificing
(deep-dish)

EVOLUTION OF TOTAL KNEE REPLACEMENT
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TRADITIONAL INSTRUMENTATION FOR TKA

-VARIABILITY -

ADVANCES IN IMAGING
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ROBOT-ASSISTED KNEE REPLACEMENT
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ROBOT-ASSISTED KNEE REPLACEMENT

ROBOT-ASSISTED KNEE REPLACEMENT
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ROBOT-ASSISTED KNEE REPLACEMENT

ROBOT-ASSISTED KNEE REPLACEMENT

'~
Q A
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B U National Library of Medicine

ClinicalTrials.gov

Home > Search Results

ROBOT-ASSISTED KNEE REPLACEMENT

ROBOT-ASSISTED KNEE REPLACEMENT

FingSwdies > AboUtSudies  SUBMASHGies s  Resource
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Sponsor:
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‘Young Hoo Kim, Ewha Worrans Ur

Study Details | | Tabular View

Study Description

Briet Summary:
Robotic-assisted fotal knee arhropiasty (|

suggest hat bone preparation, and knee ¢ -

improved bone preparation and knee com|

Total Knee

Comparison of cont

total hip arthroplas
An Italian
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20 surgery

3 and standard
have snown the relationship between reducing malakgnmen (defined s & hip-nes.
ankle angle outside the acceptable range of 180" + 3°) and improving patient.reported

ot d impl is surprisingly weak and of dubious clinical significance.
Hence, although a robotic-assisted technique may improve the abilfy to hit a
preplanned alignment target, one that targets the mechanical axis seems uniikely to

L
‘\ o st BEc, 23
e tie 3, Arezzo, 1t -

o il

pe TKA. More recent studies, however, have shown better clinical
the limb was leftin
mild varus and with kinematically aligned TKA in which the target s to restore the
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in a consistent and repeatable manner, may prove to be superior o standard
procedures which have high variabilty.
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surgery has including the additional
surgical time, cost and the lack of versatiity intraoperatively when the
robotic procedure s abandoned and converted to the use of standard
instruments. However, robolic devices ather than those currently on the
market may emerge which are capable of addressing these limitations. An
‘example of this could be an image-guided, handheld device that
‘accurately drils pins to position cutting guides and thus positions the

ealu T and standard manuA
(THA)

MAKO sys
o (1L

roplasty.(

Improved component placement
Shorter hospital stay
No translation to long term postop
clinical benefit

Further evaluation regarding functional
outcomes
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CEMENTED VS UNCEMENTED TKA

Cemented Components
Metal Bone

IMPLANT

CEMENT

coating

TOTAL KNEE REPLACEMENT : AN ELECTIVE PROCEDURE

NO SMOKING, NO NARCOTICS X 3 MONTHS PREOP
(CT/MRI)

HIBICLENS PREOP

MUPIROCIN NASAL SWABS

REGIONAL ANESTHESIA

USE OF TRANEXAMIC ACID (TXA) HELPS MITIGATE BLOOD LOSS

STANDARD PARAPATELLAR SURGICAL APPROACH

LIA (LOCAL INFILTRATIVE ANALGESIA) PLUS FEMORAL CANAL BLOCK IN PACU

B/L KNEE-HIGH TED HOSE IN PACU PLUS POLAR CARE, MOBILIZE DAY OF SURGERY
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AFTERCARE FOR TOTAL KNEE REPLACEMENT

IMMEDIATE POST-OP = UP AND WALKING THE AFTERNOON OF SURGERY {WALKER, PT)
MULTIMODAL PAIN THERAPY CONTINUES

POD 2, 3 = DISCHARGE TO HOME, RXS FOR PAIN AND BLOOD CLOT PROPHYLAXIS
WEEKLY OUTPATIENT PHYSICAL THERAPY (PT) CONTINUES UNTIL RECHECK

1-2 WEEKS AFTER = REMOVE SURGICAL BANDAGE

TRANSITION FROM WALKER TO CANE PER PT DIRECTION

6 WEEKS AFTER = FOLLOW UP WITH SURGEON

AFTERCARE FOR TOTAL HIP OR KNEE REPLACEMENT

w

Ice / Cold Packs
Cryotherapy

Postoperative dressing
TKA, circa 2000

1/16/2020
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AFTERCARE FOR TOTAL HIP OR KNEE REPLACEMENT

NPWT Dressings

(Negative Pressure Wound Therapy)

Suction tube

Polyurethane film ——

Silver Dressings
(Silver ion wound therapy)
® we B,
Bacteria before { Q @. 3 »° Bacteria after
silicone based dressing protecting the effect of silver ions @ O N .- Y. the effect of silver ions
A Y

rterial reconstruction .@

1.
Silver ions are collected at

B,
Reproduction of the membrane of bacteria cell

micro-organism is terminated

closed moist
r WO

Exposed blood vessels -

2

On their way to the inside of the cell,
it blocks the enzyme system of bacteria

AFTERCARE FOR TOTAL HIP OR KNEE REPLACEMENT

Microcurrent Technology
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AFTERCARE FOR TOTAL HIP OR KNEE REPLACEMENT

Composite Dressings
PRODUCT FEATURES

AFTERCARE FOR TOTAL HIP OR KNEE REPLACEMENT
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RESULTS

85-93% satisfaction

80% satisfaction

RESULTS

SATISFACTION RATES REMAIN HIGH FOR HIP OR KNEE REPLACEMENT

PAIN CONTROL MUCH IMPROVED OVER EARLY EFFORTS
BLOOD TRANSFUSION VERY RARE
HOSPITALIZATION NO LONGER MEASURED IN WEEKS
FOCUS IS ON MOBILIZATION — EARLY AND OFTEN
FOR COMPONENT FIT AND PLACEMENT
INDIVIDUAL, PROMISES IMPROVED PATIENT OUTCOMES
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972-235-5633 [ 972-235-
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