
 

 Innovative Educational Services  

Hip and Knee Arthroplasty (non-live) 
 

Goals and Objectives 
 

Course Description 
“Hip and Knee Arthroplasty” is a continuing education program for athletic trainers that examines surgical management of osteoarthritis 
through total joint arthroplasty. This course includes a review of current literature relating to pathophysiology of osteoarthritis, specific 
arthroplasty procedures, post-surgical medical management, and anticipated rehabilitation outcomes. 

Course Rationale 
The purpose of this course is to provide participants with a comparative analysis of surgical techniques and post-surgical management to 
minimize complications, assess rehabilitation potential, and maximize outcomes based on current research. 
 
Course Goals and Objectives 
Upon completion of this course, participants will be able to: 

1. Describe the current trends in osteoarthritis conservative and surgical management techniques. 
2. Define prolotherapy and its indications for management of osteoarthritis. 
3. Compare prosthetic knee components which substitute or salvage cruciate ligaments. 
4. Describe total hip arthroplasty surgical procedures. 
5. Compare outcomes for various total hip arthroplasty surgical techniques. 
6. Identify factors contributing to increased risk of post-surgical complications. 
7. Differentiate surgical anesthetic and pharmacologic strategies to manage post-surgical pain after total joint replacement. 
8. Detail factors associated with improved outcomes following total joint replacement. 
9. Identify components of pre-operative patient education programs. 
10. Recognize the benefits of early post-surgical mobilization. 

Course Provider – Innovative Educational Services 

Provider Conflict of Interest - None 

Course Instructor - Jodi Gootkin, PT, Med 

Instructor Conflict of Interest - None 

Target Audience – Athletic Trainers 

Athletic Training Practice Domains -  Clinical Evaluation & Diagnosis (0201, 0202, 0203, 0204, 0205); Treatment and Rehabilitation (0401, 
0404, 0405) 

Level of Difficulty – Essential 

Course Prerequisites – None 

Method of Instruction/Availability – Recorded video available on-demand online 

Criteria for Issuance of CE Credits –Viewing of recorded video and at least 70% correct on the course post-test. 

Continuing Education Credits – Three (3) hours of continuing education credit. 

Fees - $34.95 

Refund Policy - Unrestricted 100% refund upon request. The request for a refund by the learner shall be honored in full without penalty or 
other consideration of any kind. The request for a refund may be made by the learner at any time without limitations before, during, or after 
course participation.  

Course Schedule 
Pathophysiology of Osteoarthritis  0:00-0:10 
Conservative Management   0:11-0:30 
Surgical Management   0:31-0:35 
Total Knee Arthroplasty   0:36-0:50 
Clinical Applications    0:51-1:00 
Total Hip Arthroplasty   1:01-1:30 
Post-Operative Complications   1:31-1:50 
Clinical Applications    1:51-2:00 
Post -Surgical Pain    2:01-2:15 
Clinical Outcomes    2:16-2:35 
Pre-Operative education   2:36-2:40 
Early Mobilization    2:41-2:50 
Clinical Discussion    2:51-3:00 

Approval -  

 

Innovative Educational Services is approved by the Board of Certification, Inc. to offer continuing education for Certified 
Athletic Trainers. 
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CRS\ULghW J. GRRWNLQ 2019

CRXUVe OYeUYLeZ

� ´HLS aQd KQee AUWhURSOaVW\µ  LV a OLYe (UeaO-
WLPe) LQWeUacWLYe ZebLQaU fRU UehabLOLWaWLRQ 
SURfeVVLRQaOV WhaW e[aPLQeV VXUgLcaO 
PaQagePeQW Rf RVWeRaUWhULWLV WhURXgh WRWaO 
MRLQW aUWhURSOaVW\. ThLV cRXUVe LQcOXdeV a 
UeYLeZ Rf cXUUeQW OLWeUaWXUe UeOaWLQg WR 
SaWhRSh\VLRORg\ Rf RVWeRaUWhULWLV, VSecLfLc 
aUWhURSOaVW\ SURcedXUeV, SRVW-VXUgLcaO 
PedLcaO PaQagePeQW, aQd aQWLcLSaWed 
UehabLOLWaWLRQ RXWcRPeV.

CRS\ULghW J. GRRWNLQ 2019
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CRXUVe RaWLRQaOe

� The SXUSRVe Rf WhLV cRXUVe LV WR SURYLde 
a cRPSaUaWLYe aQaO\VLV Rf VXUgLcaO 
WechQLTXeV aQd SRVW-VXUgLcaO 
PaQagePeQW WR PLQLPL]e 
cRPSOLcaWLRQV, aVVeVV UehabLOLWaWLRQ 
SRWeQWLaO, aQd Pa[LPL]e RXWcRPeV 
baVed RQ cXUUeQW UeVeaUch.

CRS\ULghW J. GRRWNLQ 2019

3 GRaOV aQd ObMecWLYeV

1. DeVcULbe Whe cXUUeQW WUeQdV LQ RVWeRaUWhULWLV cRQVeUYaWLYe aQd VXUgLcaO 
PaQagePeQW WechQLTXeV.

2. DefLQe SURORWheUaS\ aQd LWV LQdLcaWLRQV fRU PaQagePeQW Rf RVWeRaUWhULWLV.
3. CRPSaUe SURVWheWLc NQee cRPSRQeQWV ZhLch VXbVWLWXWe RU VaOYage 

cUXcLaWe OLgaPeQWV.
4. DeVcULbe WRWaO hLS aUWhURSOaVW\ VXUgLcaO SURcedXUeV.
5. CRPSaUe RXWcRPeV fRU YaULRXV WRWaO hLS aUWhURSOaVW\ VXUgLcaO WechQLTXeV.
6. IdeQWLf\ facWRUV cRQWULbXWLQg WR LQcUeaVed ULVN Rf SRVW-VXUgLcaO 

cRPSOLcaWLRQV.
7. DLffeUeQWLaWe VXUgLcaO aQeVWheWLc aQd ShaUPacRORgLc VWUaWegLeV WR PaQage 

SRVW-VXUgLcaO SaLQ afWeU WRWaO MRLQW UeSOacePeQW.
8. DeWaLO facWRUV aVVRcLaWed ZLWh LPSURYed RXWcRPeV fROORZLQg WRWaO MRLQW 

UeSOacePeQW.
9. IdeQWLf\ cRPSRQeQWV Rf SUe-RSeUaWLYe SaWLeQW edXcaWLRQ SURgUaPV.
10. RecRgQL]e Whe beQefLWV Rf eaUO\ SRVW-VXUgLcaO PRbLOL]aWLRQ.

CRS\ULghW J. GRRWNLQ 2019
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DLVcOaLPeU

� ASSOLcaWLRQ Rf cRQceSWV SUeVeQWed LQ 
WhLV ZebLQaU LV aW Whe dLVcUeWLRQ Rf Whe 
LQdLYLdXaO SaUWLcLSaQW LQ accRUdaQce 
ZLWh fedeUaO, VWaWe, aQd SURfeVVLRQaO 
UegXOaWLRQV.

CRS\ULghW J. GRRWNLQ 2019
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CRXUVe OXWOLQe 
aQd SchedXOe

3-hRXU OLYe 
LQWeUacWLYe ZebLQaU

Topic Time

PaWhRSh\VLRORg\ Rf OVWeRaUWhULWLV 0:00-0:10
CRQVeUYaWLYe MaQagePeQW 0:11-0:15

RehabLOLWaWLRQ  0:16-0:20
PURORWheUaS\ 0:21-0:30 

SXUgLcaO MaQagePeQW 0:31-0:35 
TRWaO KQee AUWhURSOaVW\ SXUgeU\ 0:36-0:40

PRVWeULRU CUXcLaWe SWabLOL]LQg PURVWheWLc 0:41-0:45
CUXcLaWe ReWaLQLQg PURVWheWLc 0:46-0:50

InWeUacWiYe DiVcXVVion of Clinical ApplicaWionV 0:51-0:60
TRWaO HLS AUWhURSOaVW\ SXUgeU\ 1:00-1:05

SXUgLcaO TechQLTXeV 1:06-1:15
OXWcRPe CRPSaULVRQ 1:16-1:25
TRWaO HLS DLVORcaWLRQ 1:26-1:30

PRVW-OSeUaWLYe CRPSOLcaWLRQV 1:31-1:35
IQfecWLRQ 1:36-1:40
VeQRXV ThURPbRePbROLVP 1:41-1:45
RegLRQaO YV. GeQeUaO AQeVWheVLa 1:46-1:50

InWeUacWiYe DiVcXVVion of Clinical ApplicaWionV 1:51-2:00
AcXWe PRVW-SXUgLcaO PaLQ 2:01-2:05

PUe-OSeUaWLYe CRQVLdeUaWLRQV 2:06 -2:10
SXUgLcaO AQeVWheWLc TechQLTXeV 2:11-2:15

COLQLcaO OXWcRPeV 2:16-2:20
PUedLcWLYe FacWRUV 2:21-2:25
RehabLOLWaWLRQ MeaVXUeV 2:26-2:30
ChURQLc PRVW-SXUgLcaO PaLQ 2:31-2:35

PUe-RSeUaWLYe PaWLeQW EdXcaWLRQ PURgUaPV 2:36-2:40
EaUO\ PRVW-OSeUaWLYe MRbLOL]aWLRQ 2:41-2:50
InWeUacWiYe DiVcXVVion of Clinical ApplicaWionV 2:51-3:00

Copyright 2019 (c) Innovative Educational Services and Jodi Gootkin.
All rights reserved. Reproduction, reuse, or republication of all or
any part of this presentation is strictly prohibited without prior
written consent of both Innovative Educational Services and Jodi Gootkin.
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HRZ TR ObWaLQ CEUV FRU ThLV CRXUVe

� AfWeU Whe OiYe iQWeUacWiYe ZebiQaU aQd pUioU Wo 
11:59 pm TONIGHT gR WR ZZZ.cheaSceXV.cRP

� CRPSOeWe Whe SRVW WeVW ZiWh VcRUe Rf aW OeaVW 70%
� Ma\ be UeWakeQ PXOWiSOe WiPeV

� SXbPiW RQOiQe Sa\PeQW fRU cRXUVe
� PUiQW ceUWificaWe
� CRXUVe UeYieZ aQd VXPPaU\ fRU SRVW WeVW aW Whe 

eQd Rf Whe ZebiQaU.

7

ConVideU 
ThiV

CRS\ULghW J. GRRWNLQ 2019

NaWLRQaO AUWhULWLV PUeYaOeQce

23%

AdXlWV oYeU 18 
diagnoVed ZiWh 

aUWhUiWiV aV of 2016

44%
AdXlWV ZiWh AUWhUiWiV 

AWWUibXWable LimiWaWion 
(AAL)

GUaVping Vmall objecWV
Reaching oYeUhead 

SiWWing > 2 hoXUV
Climbing flighW of VWaiUV

Walking ó mile
SWanding > 2 hoXUV

CRS\ULghW J. GRRWNLQ 2019
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hWWSV://ZZZ.cdc.gRY/aUWhULWLV/daWa_VWaWLVWLcV/dLVabLOLWLeV-OLPLWaWLRQV.hWP

FXWXUe BXUdeQ: 78 MLOOLRQ

CRS\ULghW J. GRRWNLQ 2019
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hWWSV://ZZZ.cdc.gRY/aUWhULWLV/daWa_VWaWLVWLcV/QaWLRQaO-VWaWLVWLcV.hWPO

IPSacW Rf AUWhULWLV

CRS\ULghW J. GRRWNLQ 2019
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MoVW 
Common 
caXVe of 
diVabiliW\ 

in US

15 
\eaUV

15 
\eaUV

AdXlWV ZiWh 
AUWhUiWiV 

AWWUibXWable 
LimiWaWionV

1 in 
25

1 in 
25 MoUe 

likel\ Wo 
haYe fall 

ZiWh 
injXU\

2.5X2.5X

hWWSV://ZZZ.cdc.gRY/aUWhULWLV/daWa_VWaWLVWLcV/aUWhULWLV-UeOaWed-VWaWV.hWP 

OVWeRaUWhULWLV CRVW

CRS\ULghW J. GRRWNLQ 2019
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2nd moVW 
e[penViYe 
condiWion 
WUeaWed in 
hoVpiWalV

$16.5 
billion
$16.5 
billion MoVW 

e[penViYe 
caXVe of 
hoVpiWali]aWion 
foU pUiYaWe 
inVXUance 
paWienWV

$6.2 
billion
$6.2 

billion

hWWSV://ZZZ.cdc.gRY/chURQLcdLVeaVe/UeVRXUceV/SXbOLcaWLRQV/aag/aUWhULWLV.hWP

PaWhRSh\VLRORg\ Rf 
OVWeRaUWhULWLV - OA

� PURgUeVVLYe caUWLOage daPage LQ 
UeVSRQVe WR PechaQLcaO ORadLQg dXULQg 
ZeLghW beaULQg.

CRS\ULghW J. GRRWNLQ 2019
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OA PURgUeVVLRQ

SWage 1

� PUoWeol\Wic bUeakdoZn of caUWilage maWUi[
� ChondUoc\We meWaboliVm alWeUed
� IncUeaVed meWallopUoWeinaVe en]\meV deVWUo\ caUWilage maWUi[

SWage 2

� FibUillaWion of VXUface la\eUV of caUWilage
� PUoWeogl\can and collagen fUagmenWV UeleaVed inWo V\noYiXm

SWage 3

� ReacWiYe V\noYial chUonic inflammaWoU\ UeVponVe
� MacUophageV pUodXce meWallopUoWeinaVeV and c\WokineV.

PUogUeVVion
� SXbchondUal Whickening, maUginal oVWeoph\WeV

CRS\ULghW J. GRRWNLQ 2019
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RadLRORgLc 
E[aPLQaWLRQ

RadLRgUaShLc feaWXUeV 
cRQfLUPLQg OA LQcOXde:
� BRQ\ VcOeURVLV
� MaUgLQaO RVWeRSh\WeV
� JRLQW VSace QaUURZLQg
� SXbchRQdUaO c\VWV
� PaOaOLgQPeQW

CRS\ULghW J. GRRWNLQ 2019 14

KeOOgUeQ-LaZUeQce GUadLQg

GUade 1

PoVVible 
naUUoZing of 
joinW Vpace 
and poVVible 
oVWeoph\WeV

GUade 2

DefiniWe 
oVWeoph\WeV, 
definiWe 
naUUoZing of 
joinW Vpace, 
and VlighW 
VcleUoViV 

GUade 3

MaUked naUUoZing 
of joinW Vpace, 
mXlWiple 
oVWeoph\WeV, 
definiWe naUUoZing 
of joinW Vpace, 
Vome VcleUoViV, 
defoUmiW\, c\VWV 

GUade 4
� GUoVV loVV of 

joinW Vpace, 
laUge 
oVWeoph\WeV, 
VeYeUe 
VcleUoViV ZiWh 
c\VWV, and 
maUked 
defoUmiW\ of 
bone conWoXU. 

CRS\ULghW J. GRRWNLQ 2019
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� UQLYeUVaOO\ acceSWed PeWhRd Rf cOaVVLf\LQg OA 
baVe RQ UadLRgUaShLc feaWXUeV

OXWeUbULdge COaVVLfLcaWLRQ

� COaVVLfLcaWLRQ Rf caUWLOage daPage baVed RQ aUWhURVcRS\.

CRS\ULghW J. GRRWNLQ 2019
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GUade 0
� NoUmal

GUade 1
� CaUWilage 

ZiWh 
VofWening 
and 
VZelling

GUade 2
� PaUWial-

WhickneVV 
defecW ZiWh 
fiVVXUeV on 
Whe VXUface 
WhaW do noW 
Ueach 
VXbchondUal 
bone oU 
e[ceed 1.5 
cm in 
diameWeU

GUade 3
� FiVVXUing Wo 

Whe leYel of 
VXbchondUal 
bone in an 
aUea ZiWh a 
diameWeU 
moUe Whan 
1.5 cm

GUade 4
� E[poVed 

VXbchondUal 
bone

OA COLQLcaO PUeVeQWaWLRQ

� JRLQW SaLQ, VZeOOLQg, aQd decUeaVed UaQge Rf 
PRWLRQ.

� MRUQLQg VWLffQeVV �30 PLQ
� IQacWLYLW\ VWLffQeVV
� CUeSLWXV ZLWh PRWLRQ

CRS\ULghW J. GRRWNLQ 2019

17 OA COLQLcaO IQdLcaWRUV

CRS\ULghW J. GRRWNLQ 2019

18

KQee

KQee  fOe[LRQ caSVXOaU 
SaWWeUQ gUeaWeU WhaQ 

e[WeQVLRQ.

LaWeUaO cRPSaUWPeQW NQee OA 
SURdXceV geQX YaOgXP aQd 

PedLaO cRPSaUWPeQW SURdXceV 
geQX YaUXP

HLS 

PaLQ LQ gURLQ, bXWWRcN, 
RU aQWeURPedLaO WhLgh 

WR NQee

HLS e[WeQVLRQ aQd 
LQWeUQaO URWaWLRQ 
UeVWULcWLRQV, aQd 

SRVLWLYe ScRXU WeVW 

Copyright 2019 (c) Innovative Educational Services and Jodi Gootkin.
All rights reserved. Reproduction, reuse, or republication of all or
any part of this presentation is strictly prohibited without prior
written consent of both Innovative Educational Services and Jodi Gootkin.
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CRQVeUYaWLYe MaQagePeQW

CRS\ULghW J. GRRWNLQ 2019

19

Ph\VLcaO TheUaS\

PhaUPacRORgLc IQWeUYeQWLRQV

MaQagePeQW Rf 
CRPRUbLdLWLeV

OUWhRWLcV aQd AVVLVWLYe 
DeYLceV

PaWLeQW EdXcaWLRQ

PURcedXUeV

� TheUe[, PRdaOLWLeV, gaLW 
WUaLQLQg, PaQXaO WheUaS\

� OUaO aQaOgeVLcV, NSAIDS

� WeLghW, DLabeWeV

� AcWLYLW\ PRdLfLcaWLRQ, fRRWZeaU, 
acWLYLW\ SacLQg
� CRUWLcRVWeURLd IQMecWLRQV, 

AUWhURVcRS\

OA RehabLOLWaWLRQ

� GRaOV:
� DecUeaVe SaLQ
� IQcUeaVe ROM aQd VWUeQgWh
� Ma[LPL]e gaLW TXaOLW\ aQd TXaQWLW\
� IPSURYe baOaQce aQd SURSULRceSWLRQ
� Ma[LPL]e fXQcWLRQaO WaVN SeUfRUPaQce
� IQdeSeQdeQW LQ hRPe e[eUcLVe SURgUaP

CRS\ULghW J. GRRWNLQ 2019
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KQee OA OUWhRWLcV

´The optimal choice for an orthosis remains unclearµ

CRS\ULghW J. GRRWNLQ 2019
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DXLYeQYRRUdeQ, T., BURXZeU, R. W., YaQ RaaLM, T. M., VeUhageQ, A. P., VeUhaaU, J. A., & 
BLeUPa-ZeLQVWUa, S. (2015). BUaceV aQd RUWhRVeV fRU WUeaWLQg RVWeRaUWhULWLV Rf Whe NQee. 7KH 
CRFKUDQH LLEUDU\. 

SWabili]e
NeXWUal 
BUace

NeopUene 
SleeYe

Unload
ValgXV Knee 

BUace
LaWeUal/Medial 
Wedge InVole

CXVhion
NeXWUal InVole

Shoe of VaUiable 
SWiffneVV

LaWeUal Wedge InVole

OA COLQLcaO GXLdeOLQeV

� BaVed RQ cXUUeQW eYLdeQce fURP  AAOS, NICE, 
aQd ESCEO, Whe fROORZLQg PaQagePeQW VWUaWegLeV 
aUe NOT UecRPPeQd:

� NeXWUaceXWLcaOV ²GOXcRVaPLQe aQd ChRQdURLWLQ
� AcXSXQcWXUe
� IQWUa-aUWLcXOaU h\aOXURQaQ

CRS\ULghW J. GRRWNLQ 2019
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PURORWheUaS\

� IQMecWLRQ Rf aQ LUULWaWLQg de[WURVe  VROXWLRQ WR 
VWLPXOaWe bRd\·V QaWXUaO UeSaLU aQd heaOLQg 
PechaQLVPV SRWeQWLaOO\ UedXcLQg degeQeUaWLYe 
chaQgeV LQ OLgaPeQW, WeQdRQ, aQd caUWLOage.

� IQWUa aQd e[WUa aUWLcXOaU LQMecWLRQV LQWR 
PXOWLSOe SRLQWV aW VLWe Rf SaLQ/SaWhRORg\ RccXU 
eYeU\ 3-6 ZeeNV.

� T\SLcaOO\ UeVXOWV eYLdeQW afWeU 3 WUeaWPeQWV.

CRS\ULghW J. GRRWNLQ 2019
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ConVideU 
ThiV

PURORWheUaS\ IQWeUYeQWLRQ

� MechaQLVP Rf acWLRQ WheRUL]ed WR LQcOXde:
� SWLPXOaWLRQ Rf LQWUa- aQd e[WUa- aUWLcXOaU 

WLVVXe heaOLQg
� SWLPXOaWLRQ Rf cROOageQ ceOO SUROLfeUaWLRQ

� DXULQg Whe cRXUVe Rf WUeaWPeQW AVOID:
� AQWL-LQfOaPPaWRU\ PedLcaWLRQ 
� CU\RWheUaS\
� AggUeVVLYe e[eUcLVe aQd VWUeWchLQg
� IQacWLYLW\
� SPRNLQg

CRS\ULghW J. GRRWNLQ 2019
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PURORWheUaS\ EYLdeQce

� EYLdeQce LV eYROYLQg LQdLcaWLQg SURgUeVVLYeO\ 
LPSURYed SaLQ aQd fXQcWLRQ.

� AddLWLRQaO UeVeaUch Qeeded WR deWeUPLQe 
RSWLPaO VWUaWeg\ fRU SURORWheUaS\.

� De[WURVe cRQceQWUaWLRQ aQd YROXPe
� TUeaWPeQW fUeTXeQc\ aQd dXUaWLRQ
� SSecLfLcLW\ Rf LQMecWLRQ VLWeV

CRS\ULghW J. GRRWNLQ 2019
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InWeUYenWionV OXWcome

PURORWheUSa\ YV. HRPe E[eUcLVe WOMAC cRPSRVLWe, SaLQ, aQd 
fXQcWLRQ VcRUeV LPSURYed

SLW, RegLQa WS, eW aO. "H\SeUWRQLc de[WURVe LQMecWLRQV (SURORWheUaS\) LQ Whe WUeaWPeQW Rf V\PSWRPaWLc 
NQee RVWeRaUWhULWLV: a V\VWePaWLc UeYLeZ aQd PeWa-aQaO\VLV." 6FLHQWLILF UHSRUWV 6 (2016).

AQaWRP\ ReYLeZ

� HLS JRLQW
� TULa[LaO baOO aQd VRcNeW aUWLcXOaWLRQ 

Rf fePRUaO head aQd aceWabXOXP.
� KQee JRLQW

� HLQge aUWLcXOaWLRQ Rf fePRUaO 
cRQd\OeV aQd WLbLaO SOaWeaX.

CRS\ULghW J. GRRWNLQ 2019
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RROe Rf KQee LLgaPeQWV

� AQWeULRU cUXcLaWe ACL UeVLVWV aQWeULRU 
WLbLaO WUaQVOaWLRQ fURP  0-30 degUeeV Rf 
fOe[LRQ ZheQ SeaN TXad fRUce cUeaWeV 
aQWeULRU WUaQVOaWLRQ Rf WLbLa RQ fePXU.

� PRVWeULRU cUXcLaWe PCL UeVLVWV haPVWULQg 
fRUce geQeUaWLQg SRVWeULRU WUaQVOaWLRQ Rf 
WLbLa RQ fePXU dXULQg NQee fOe[LRQ.

CRS\ULghW J. GRRWNLQ 2019

27 TRWaO KQee AUWhURSOaVW\  - TKA

� DLVWaO eQd Rf Whe fePXU aQd SUR[LPaO eQd Rf 
Whe  WLbLa aUe e[cLVed.

� TLbLaO aQd fePRUaO gXLdeV aUe LQVeUWed WR 
deWeUPLQe aSSURSULaWe fLW WR UeVWRUe 
PechaQLcaO aOLgQPeQW aQd a OeYeO MRLQW OLQe.

� PURVWheWLc LPSOaQWV aUe SOaced RQ fePXU, 
WLbLa, aQd SaWeOOa.

� ROM, OLgaPeQWRXV VWabLOLW\, aQd SaWeOOaU 
WUacNLQg aUe aVVeVVed.

CRS\ULghW J. GRRWNLQ 2019
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TRWaO KQee AUWhURSOaVW\ SXUgeU\

ImplanW 
DeVign

UnicompaUmenWal

BilaWeUal 
CUXciaWe 
ReWaining

PCL 
SWabili]ing

PCL 
ReWaining

Tibial 
ComponenW

Fi[ed 
BeaUing

Mobile 
BeaUing

Fi[aWion

CemenWed

UncemenWed

H\bUid

SXUgical 
AppUoach

Medial 
PaWellaU

LaWeUal 
PaWellaU

MidYaVWXV

SXbYaVWXV

Minimall\ 
InYaViYe

CRS\ULghW J. GRRWNLQ 2019

29 IPSOaQW MaWeULaOV

� MeWaO cRPSRQeQWV aUe cRbaOW chURPe RU 
WLWaQLXP.

� POaVWLc LV hLgh PROecXOaU ZeLghW 
SRO\eWh\OeQe.

� IPSOaQW VeOecWLRQ cRQVLdeUV SaWLeQW VL]e, 
ZeLghW, aQd geQdeU.

CRS\ULghW J. GRRWNLQ 2019

30
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IPSOaQW DeVLgQ
UQLcRPSaUWPeQWaO

� AOVR UefeUUed WR aV SaUWLaO NQee 
UeSOacePeQW.

� OQO\ RQe fePRUaO cRQd\Oe aQd 
aUWLcXOaWLQg WLbLaO VXUface aUe UeSOaced.

� AOO OLgaPeQWV aUe SUeVeUYed aOORZLQg 
gUeaWeU VWabLOLW\ aQd SURSULRceSWLRQ.

CRS\ULghW J. GRRWNLQ 2019

31
IPSOaQW DeVLgQ
BLOaWeUaO CUXcLaWe ReWaLQLQg

� BRWh aQWeULRU aQd SRVWeULRU cUXcLaWe 
OLgaPeQWV aUe OefW LQWacW PaLQWaLQLQg 
aQaWRPLcaO NLQePaWLcV.

� FePRUaO bRQe bR[ cRPSRQeQW aOORZV 
SUeVeUYaWLRQ Rf QaWXUaO WLbLaO bRQe 
LVOaQd.

� EaUO\ ORRVeQLQg aQd faLOXUe cRQWULbXWe WR 
OLPLWed XVe, bXW QeZeU deVLgQV 
ePeUgLQg.

CRS\ULghW J. GRRWNLQ 2019

32

IPSOaQW DeVLgQ
PRVWeULRU CUXcLaWe SWabLOL]LQg

� AOVR UefeUUed WR aV:
� PRVWeULRU CUXcLaWe SacULfLcLQg 
� PRVWeULRU CUXcLaWe SXbVWLWXWLQg

� BRWh aQWeULRU aQd SRVWeULRU cUXcLaWe 
OLgaPeQWV UePRYed dXULQg VXUgeU\.

� ThLV LV a WRWaO cRQd\OaU SURVWheVLV WhaW 
cORVeO\ UeSOLcaWeV aQaWRP\ aQd fXQcWLRQ 
Rf QaWXUaO NQee.

CRS\ULghW J. GRRWNLQ 2019

33

ConVideU 
ThiV

PCL SWabLOL]LQg PURVWheVLV

- EaVLeU baOaQcLQg 
ZheQ cRQWUacWXUeV 
aQd defRUPLW\ aUe 
SUeVeQW
- GUeaWeU ROM

- CaP MXPS
- TLbLaO SRVW 
SRO\eWh\OeQe ZeaU
- PaWeOOaU COXQN 
S\QdURPe
- LeVV UeOLabOe FePRUaO 
RROObacN

CRS\ULghW J. GRRWNLQ 2019

34

PaWeOOaU COXQN S\QdURPe

� FROORZLQg TKA SaWLeQW Pa\ deYeORS VcaU 
WLVVXe LQ Whe TXad WeQdRQ aW Whe 
VXSeULRU SROe Rf Whe SaWeOOa.

� The fLbURXV QRdXOe caXVeV PechaQLcaO 
caWchLQg Rf Whe SaWeOOa dXULQg acWLYe 
NQee e[WeQVLRQ.

� A SaLQfXO, SaOSabOe ´cOXQNµ RccXUV.

CRS\ULghW J. GRRWNLQ 2019

35 FePRUaO RROO BacN

� NRUPaO NLQePaWLcV Rf aQWeULRU WR 
SRVWeULRU WUaQVOaWLRQ Rf Whe fePXU RQ 
Whe WLbLa PXVW be UecUeaWed b\ Whe 
SURVWheVLV WR achLeYe fXOO NQee fOe[LRQ 
ROM.

CRS\ULghW J. GRRWNLQ 2019

36
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IPSOaQW DeVLgQ
PRVWeULRU CUXcLaWe ReWaLQLQg

� AOVR UefeUUed WR aV:
� PRVWeULRU CUXcLaWe ReWeQWLRQ
� PRVWeULRU CUXcLaWe SSaULQg
� CUXcLaWe ReWaLQLQg

� OQO\ Whe aQWeULRU cUXcLaWe OLgaPeQW LV 
UePRYed dXULQg VXUgeU\.

� The QaWXUaO SRVWeULRU cUXcLaWe OLgaPeQW 
SURYLdeV VWabLOLW\ WR Whe MRLQW.

CRS\ULghW J. GRRWNLQ 2019

37 PCL ReWaLQLQg

- ReVePbOeV QRUPaO 
NQee NLQePaWLcV
- EQhaQced 
VWabLOLW\
- IPSURYed 
SURSULRceSWLRQ aQd 
NLQeVWheVLa

- KQee SaLQ, 
UeVWULcWed ROM, 
aQd LQVWabLOLW\ Lf 
OLgaPeQW baOaQcLQg 
LV LQVXffLcLeQW

CRS\ULghW J. GRRWNLQ 2019

38

PCL ReWeQWLRQ YV. SWabLOL]LQg 
OXWcRPeV

� COLQLcaO aQd fXQcWLRQaO RXWcRPe PeaVXUeV 
dePRQVWUaWed QR cOLQLcaOO\ UeOeYaQW dLffeUeQce.

� WOMAC, KSS PaLQ, HSS, SF-12
� RadLRgUaShLc eYaOXaWLRQ
� CRPSOLcaWLRQ UaWe

� SOLghWO\ PRUe faYRUabOe UeVXOWV LQ faYRU Rf PCL 
VWabLOL]LQg ZheUe PCL LV UePRYed.

CRS\ULghW J. GRRWNLQ 2019

39

2 degUee incUeaVe in poVW-opeUaWiYe knee fle[ion
2.4 SRLQW hLgheU KSS fXQcWLRQaO VcRUe.

VeUUa, WLebe C., eW aO. "SLPLOaU RXWcRPe afWeU UeWeQWLRQ RU VacULfLce Rf Whe SRVWeULRU cUXcLaWe OLgaPeQW LQ WRWaO 
NQee aUWhURSOaVW\: A V\VWePaWLc UeYLeZ aQd PeWa-aQaO\VLV." AFWD RUWKRSDHGLFD 86.2 (2015): 195-201.

TLbLaO CRPSQeQWV

� FL[ed beaULQg LPSOaQW LQcRUSRUaWeV 
PeWaO WLbLaO cRPSRQeQW ZLWha
SRO\eWh\OeQe WUa\ ORcNed RQ WRS.

� MRbLOe beaULQg LPSOaQW XWLOL]eV a 
URWaWLQg SRO\eWh\OeQe LQVeUW RQ a PeWaO 
WLbLaO SOaWfRUP.

CRS\ULghW J. GRRWNLQ 2019

40

FL[ed BeaULQg DeVLgQ

RedXced 
SRO\eWh\OeQe 
ZeaU

SLQgOe SRLQW Rf 
cRQWacW Pa\ 
LQcUeaVe ZeaU

CRS\ULghW J. GRRWNLQ 2019

41 MRbLOe BeaULQg DeVLgQ

RedXced 
SRO\eWh\OeQe 
ZeaU

IPSURYed 
NLQePaWLcV

ReTXLUeV PCL 
UePRYaO

CRS\ULghW J. GRRWNLQ 2019

42
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MRbLOe YV. FL[ed BeaULQg 
OXWcRPeV

� NR VWaWLVWLcaO dLffeUeQceV RQ PXOWLSOe 
RXWcRPe PeaVXUeV.

CRS\ULghW J. GRRWNLQ 2019

43

OXWcome AVVeVVmenW Tool

PaLQ KSS KQee SRcLeW\ ScRUe
VAS VLVXaO AQaORgXe ScaOe

FXQcWLRQ KSS           
HSS HRVSLWaO fRU SSecLaO SXUgeU\
WOMAC

HeaOWh ReOaWed QXaOLW\ Rf LLfe SF12 ShRUW FRUP HeaOWh SXPPaU\

ReYLVLRQ RaWe 3 PRUe NQeeV SeU 1000 LQ PRbLOe beaULQg

HRfVWede, SWefaQLe N., eW aO. "MRbLOe beaULQg YV fL[ed beaULQg SURVWheVeV fRU SRVWeULRU cUXcLaWe UeWaLQLQg WRWaO NQee 
aUWhURSOaVW\ fRU SRVWRSeUaWLYe fXQcWLRQaO VWaWXV LQ SaWLeQWV ZLWh RVWeRaUWhULWLV aQd UheXPaWRLd aUWhULWLV." 7KH 
CRFKUDQH LLEUDU\ (2015).

FL[aWLRQ

� A h\bULd deVLgQ LV W\SLcaOO\ XWLOL]ed.
� The fePRUaO VWeP LV a WUabecXOaU PeWaO 

VXUface fRU QeZ bRQe gURZWh.
� The WLbLaO cRPSRQeQW LV VecXUed XVLQg a 

faVW cXULQg bRQe cePeQW fRU VWURQg 
fL[aWLRQ WR bRQe.

CRS\ULghW J. GRRWNLQ 2019

44

PaWeOOaU PURVWheVLV

� EYLdeQce dePRQVWUaWeV QR dLffeUeQce LQ 
SaLQ RU fXQcWLRQ ZLWh RU ZLWhRXW 
SaWeOOaU UeVXUfacLQg.

� ReVXUfacLQg Pa\ decUeaVe Whe Qeed fRU 
UeYLVLRQ afWeU 5 \eaUV ZheQ cRPSaUed WR 
QR SaWeOOaU UeVXUfacLQg.

CRS\ULghW J. GRRWNLQ 2019

45

APeULcaQ AcadeP\ Rf OUWhRSedLc SXUgeRQV (2017).  SXUgLcaO MaQagePeQW Rf OVWeRaUWhULWLV Rf Whe 
KQee EYLdeQce BaVed COLQLcaO PUacWLce GXLdeOLQe. hWWS://ZZZ.RUWhRgXLdeOLQeV.RUg/WRSLc?Ld=101

SXUgLcaO ASSURach

CRS\ULghW J. GRRWNLQ 2019

46

� MLdOLQe LQcLVLRQ ZLWh SaWeOOa fOLSSed
� PRWeQWLaO OaWeUaO SaWeOOaU VXbOX[aWLRQMedLaO PaUaSaWeOOaU

� UVed fRU YaOgXV defRUPLW\ aQd OaWeUaO 
cRQWUacWXUeVLaWeUaO PaUaSaWeOOaU 

� IQcLVLRQ PLd-PXVcOe beOO\
� SSaUeV VMO LQVeUWLRQ fRU acceOeUaWed Uehab 

aQd  LPSURYed SaWeOOaU WUacNLQg
MLdYaVWXV

� VMO LV OLfWed ZLWhRXW fOLSSLQg Whe SaWeOOa
SXbYaVWXV

� SPaOO LQcLVLRQ VLWe fRU URbRWLc aVVLVWed 
VXUgeU\

� PRWeQWLaOO\ PRUe UaSLd UecRYeU\
MLQLPaOO\ IQYaVLYe 

IQfUaSaWeOOaU FaW Pad ReVecWLRQ 

� Be\RQd 6 PRQWhV 
SRVW-RS, SaWLeQWV 
ZLWh UeVecWLRQ 
dePRQVWUaWe 
LQcUeaVed LQcLdeQce 
Rf NQee SaLQ.

CRS\ULghW J. GRRWNLQ 2019

47

WhLWe, L., HRO\RaN, R., SaQW, J., HaUWQeOO, N., & MXOOaQ, J. (2016). The effecW Rf 
LQfUaSaWeOOaU faW Sad UeVecWLRQ RQ RXWcRPeV SRVW-WRWaO NQee aUWhURSOaVW\: a 
V\VWePaWLc UeYLeZ. AUFKLYHV RI OUWKRSDHGLF DQG 7UDXPD 6XUJHU\, 136(5), 701-708.

LRQgeYLW\

� LRQg WeUP ZeaU aQd ORRVeQLQg Oead WR 
OaWe LPSOaQW faLOXUe. 

� T\SLcaO VXUYLYRUVhLS Rf TKA LV beWZeeQ 
20-30 \eaUV

CRS\ULghW J. GRRWNLQ 2019

48
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TRWaO HLS AUWhURSOaVW\ - THA

SXUgical
PUocedXUe

Hip 
ReVXUfacing

ToWal Hip 
AUWhUoplaVW\

PUoVWheViV

FemoUal 
ComponenW

AceWabXlaU 
ComponenW

Fi[aWion

CemenWed

UncemenWed

H\bUid

SXUgical 
AppUoach

DiUecW 
AnWeUioU

DiUecW 
LaWeUal

DiUecW 
PoVWeUioU

CRS\ULghW J. GRRWNLQ 2019

49 HLS ReVXUfacLQg

� The SURcedXUe LQYROYeV VcXOSWLQg Rf Whe 
deWeULRUaWed fePRUaO head fRU SOacePeQW Rf a 
PeWaO caS ZLWh a VhRUW VWeP.

� IW WheQ aUWLcXOaWeV ZLWh a VhaOORZ cXS LQVeUWed 
LQWR aceWabXOXP.

� ThLV WechQLTXe SUeVeUYeV bLRPechaQLcV fRU 
gUeaWeU VWabLOLW\ LQ \RXQgeU acWLYe SaWLeQWV.

CRS\ULghW J. GRRWNLQ 2019

50

HLS ReVXUfacLQg OXWcRPeV

� AccRUdLQg WR Whe FRRd aQd DUXg AdPLQLVWUaWLRQ (FDA):
´Metal ions from a metal-on-metal
implant Zill enter the bloodstream.µ 

� The ORQg WeUP VafeW\ Rf PeWaO RQ PeWaO cRPSRQeQWV 
UeTXLUeV fXUWheU aQaO\VLV.

� AQ LQcUeaVed LQcLdeQce Rf UeYLVLRQV cRPSaUed WR 
WRWaO hLS aUWhURSOaVW\ haV beeQ dePRQVWUaWed.

CRS\ULghW J. GRRWNLQ 2019

51

hWWSV://ZZZ.fda.gRY/PedLcaOdeYLceV/SURdXcWVaQdPedLcaOSURcedXUeV/LPSOaQWVaQdSURVWheWLcV/
PeWaORQPeWaOhLSLPSOaQWV/XcP241766.hWP

FDA RecRPPeQdaWLRQV fRU PaWLeQWV 
ZLWh MeWaO RQ MeWaO IPSOaQWV

� PaWLeQWV PXVW be PRQLWRUed fRU adYeUVe WLVVXe UeacWLRQV Rf 
LQcUeaVed SaLQ, VZeOOLQg, QXPbQeVV, QRLVe, aQd gaLW aOWeUaWLRQV.

� PRWeQWLaO V\VWePLc adYeUVe UeacWLRQV:
� GeQeUaO h\SeUVeQVLWLYLW\ UeacWLRQ 
� CaUdLRP\RSaWh\
� NeXURORgLcaO chaQgeV LQcOXdLQg VeQVRU\ chaQgeV 
� PV\chRORgLcaO VWaWXV chaQge
� ReQaO fXQcWLRQ LPSaLUPeQW
� Th\URLd d\VfXQcWLRQ

� GUeaWeU ULVN fRU SaWLeQWV ZLWh UeQaO LQVXffLcLeQc\, 
LPPXQRcRPSURPLVe, RbeVLW\, UeceLYLQg hLgh dRVeV Rf VWeURLdV, 
fePaOeV, aQd bLOaWeUaO LPSOaQWV.

CRS\ULghW J. GRRWNLQ 2019

52

hWWSV://ZZZ.fda.gRY/PedLcaOdeYLceV/SURdXcWVaQdPedLcaOSURcedXUeV/LPSOaQWVaQdSURVWheWLcV/
PeWaORQPeWaOhLSLPSOaQWV/XcP241766.hWP

TRWaO HLS AUWhURSOaVW\ PURVWheVLV

� A WLWaQLXP RU ceUaPLc VWePPed deYLce ZLWh a 
SURVWheWLc head UeSOaceV Whe fePRUaO head aQd 
QecN.

� A hePLVSheULcaO VhaSed cXS ZLWh a SRO\eWh\OeQe 
RU ceUaPLc OLQeU UeSOaceV aceWabXOXP.

� Leg OeQgWh PXVW be aVVeVVed WR aYRLd 
dLVcUeSaQc\.

� NeZeU cRPSRQeQWV accRXQW fRU aQaWRPLcaO 
geQdeU dLffeUeQceV.

CRS\ULghW J. GRRWNLQ 2019

53

CRS\ULghW J. GRRWNLQ 2019

54
JXl\ 2016  
� SWandaUd OffVeW CXp ImpacWoU b\ GUeaWbaWch
� ClaVV I Recall - InadeTXaWe SWeUili]aWion
hWWSV://ZZZ.fda.gRY/VafeW\/PedZaWch/VafeW\LQfRUPaWLRQ/VafeW\aOeUWVfRUhXPaQPedLcaOSURdXcWV/X

cP533967.hWP

AXgXVW 2015
� PROFEMUR Neck VaUXV/ValgXV b\ MicUoPoUW OUWhopedicV
� ClaVV I Recall - Une[pecWed RaWe of PoVW-op FUacWXUeV 
hWWpV://ZZZ.fda.goY/SafeW\/MedWaWch/SafeW\InfoUmaWion/SafeW\AleUWVfoUHXmanMedicalPUodXcWV

/Xcm465529.hWm

JXQe 2015
� M/L TapeU KinecWiY Technolog\ PUoVWheViV b\ ZimmeU
� ClaVV I Recall - HigheU Whan E[pecWed LeYelV of 

ManXfacWXUing ReVidXeV
hWWSV://ZZZ.fda.gRY/SafeW\/MedWaWch/SafeW\IQfRUPaWLRQ/SafeW\AOeUWVfRUHXPaQMedLcaOPURdXcWV/

XcP452012.hWP

FDA RecallV

Copyright 2019 (c) Innovative Educational Services and Jodi Gootkin.
All rights reserved. Reproduction, reuse, or republication of all or
any part of this presentation is strictly prohibited without prior
written consent of both Innovative Educational Services and Jodi Gootkin.



HiS aQd KQee AUWhURSOaVW\
CRS\UighW JRdi GRRWkiQ 2019 10

FL[aWLRQ

� AceWabXOaU cRPSRQeQW
� PRURXV cRaWed SUeVV fLW aQd VWabLOL]ed 

ZLWh VcUeZV
� CePeQWed

� FePRUaO cRPSRQeQW
� CePeQWed
� UQcePeQWed haV SRURXV WUabecXOaU 

VXUface fRU bRQe gURZWh

CRS\ULghW J. GRRWNLQ 2019

55 FL[aWLRQ OXWcRPeV

� CePeQWed fePRUaO VWePV beQefLcLaO fRU SaWLeQWV 
ZLWh SRRU bRQe LQWegULW\ aQd dePRQVWUaWe gRRd 
ORQg WeUP VXUYLYRUVhLS.

� LRRVeQLQg faLOXUe ULVN LV ORZeU LQ \RXQgeU SaWLeQWV 
XQdeU 55 \eaUV ROd.

CRS\ULghW J. GRRWNLQ 2019

56

´Although cementless femoral fi[ation for THA has 
evolved to the ´neZ standardµ, it has not been proven  

to be the ´gold standardµ for all patients.µ
MRVNaO, JRVeSh T., SXVaQ G. CaSSV, aQd JRhQ A. ScaQeOOL. "SWLOO QR VLQgOe gROd VWaQdaUd fRU XVLQg cePeQWOeVV fePRUaO VWePV 
URXWLQeO\ LQ WRWaO hLS aUWhURSOaVW\." AUWKURSODVW\ 7RGD\ 2.4 (2016): 211-218.

ConVideU 
ThiV

PRVWeULRU ASSURach

BeWWeU 
YLVXaOL]aWLRQ Rf 
eQWLUe hLS

PRWeQWLaOO\ PRUe e[SeQVLYe 
dXe WR ShaUPac\ QeedV Rf 
SaWLeQW, RSeUaWLQg URRP WLPe, 
aQd ORQgeU OeQgWh Rf VWa\.
DLVUXSWLRQ Rf hLS abdXcWRU 
PXVcOeV.

� IQcLVLRQ LV aORQg aQd SRVWeULRU WR Whe gUeaWeU 
WURchaQWeU.

� GOXW Pa[ VSOLW ZLWh WeQdRQ LQWacW.
� PLULfRUPLV aQd GePeOOL PXVcOeV aUe deWached.

CRS\ULghW J. GRRWNLQ 2019

57 AQWeULRU ASSURach

LeVV dLVUXSWLYe WR hLS 
PXVcXOaWXUe
LeVV SRVW-RSeUaWLYe SaLQ
IPSURYed fXQcWLRQ LQ eaUO\ 
SRVW-RSeUaWLYe ShaVe
ADLV OeVV dLVUXSWed b\ 
dLVORcaWLRQ SUecaXWLRQV

CXVWRP RSeUaWLQg WabOe aQd 
fOXRURVcRS\ UeTXLUed
IQcUeaVed ULVN aVVRcLaWed ZLWh 
VXUgeRQ OeaUQLQg cXUYe
PRWeQWLaO daPage WR OaWeUaO 
fePRUaO cXWaQeRXV QeUYe

� IQcLVLRQ fURP ASIS dLVWaO WRZaUd LSVLOaWeUaO NQee
� EQWeULQg LQ beWZeeQ SaUWRULXV aQd TeQVRU FaVcLa 

LaWa UeTXLUeV QR PXVcOe deWachPeQW.

CRS\ULghW J. GRRWNLQ 2019

58

ConVideU 
ThiV

AQWeULRU  YV. PRVWeULRU ASSURach
OXWcRPeV

� AAOS gXLdeOLQeV fLQd QR cOLQLcaOO\ VLgQLfLcaQW 
dLffeUeQceV LQ RXWcRPeV.

� PRWeQWLaO beQefLW Rf VhRUWeU OeQgWh Rf VWa\ aQd 
LPSURYed fXQcWLRQ fRU aQWeULRU aSSURach.

� EaUOLeU PRbLOL]aWLRQ LV SeUPLWWed dXe WR OeVV 
PXVcXOaU WUaXPa.

CRS\ULghW J. GRRWNLQ 2019

59

ImpUoYed fXncWion on HHS  aW 12 monWhV noWed foU anWeUioU appUoach

BaOaVXbUaPaQLaP, UPaWheeSaQ, eW aO. "FXQcWLRQaO aQd cOLQLcaO RXWcRPeV fROORZLQg aQWeULRU hLS UeSOacePeQW: a 
5-\eaU cRPSaUaWLYe VWXd\ YeUVXV SRVWeULRU aSSURach." AN= MRXUQDO RI VXUJHU\ 86.7-8 (2016): 589-593.

ConVideU 
ThiV

CXUUeQW TUeQdV

� MLQLPaOO\ IQYaVLYe
� SXUgeRQV XVe WhLV WeUP WR UefeUeQce 

LQcLVLRQ OeQgWh, VSeed Rf UecRYeU\, RU OeYeO 
Rf VXUgLcaO dLVVecWLRQ Rf WLVVXeV.

� RRbRWLc AVVLVWed
� SXUgeRQ XVeV URbRWLc aUPV WR SOaQ 

SURcedXUe aQd cRQWURO WRROV dXULQg 
VXUgLcaO RSeUaWLRQ.

CRS\ULghW J. GRRWNLQ 2019

60
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RRbRW AVVLVWed AUWhURSOaVW\

� TZR SULPaU\ V\VWePV aUe MAKO RRbRW (SWU\NeU�) 
aQd Whe NAVIO RRbRW (SPLWh & NeSheZ�) 

CRS\ULghW J. GRRWNLQ 2019

61

IPSURYed aOLgQPeQW aQd 
VWabLOLW\

PURORQged VXUgLcaO WLPe
PRVVLbOe hLgheU hLS 
dLVORcaWLRQ UaWe

RRbRW 217 SheQR\, R., & NaWhZaQL, D. (2017). EYLdeQce fRU URbRWV. 6ICO7-J, 3, 38. 

THA DLVORcaWLRQ

� RLVN facWRUV LQcOXde gUeaWeU age, SULRU VXUgeU\, 
cRgQLWLYe aQd QeXURPXVcXOaU cRPRUbLdLWLeV.

� TheUe aSSeaUV WR be QR dLffeUeQce LQ Whe 
UaWe Rf dLVORcaWLRQ beWZeeQ aQWeULRU aQd 
SRVWeULRU aSSURach.

CRS\ULghW J. GRRWNLQ 2019
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ConVideU 
ThiV

AQWeULRU AYRLd
� HLS E[WeQVLRQ
� HLS E[WeUQaO RRWaWLRQ
� HLS ADDXcWLRQ SaVW 

QeXWUaO

PRVWeULRU AYRLd
� HLS FOe[LRQ >90
� HLS IQWeUQaO RRWaWLRQ SaVW QeXWUaO 
� HLS ADDXcWLRQ SaVW QeXWUaO

ObVeUYLQg AQWeULRU PUecaXWLRQV

CRS\ULghW J. GRRWNLQ 2019

63

PUecaXWion PaWienW InVWUXcWion

AYoid cloVed chain e[WeUnal 
UoWaWion.

Do noW WXUn aZa\ fUom \oXU 
opeUaWiYe Vide Zhen WXUning oU 
peUfoUming ADLV.

LimiW opeUaWiYe limb hip 
e[WenVion aW Woe off.

Take a VhoUW VWep ZiWh \oXU NON-
opeUaWiYe limb.

AYoid hip e[WenVion be\ond
neXWUal in VXpine and hook l\ing.

Be caXWioXV Zhen XVing bed pan 
and aYoid bUidging Xp \oXU 
boWWom ZiWh feeW planWed.

ObVeUYLQg PRVWeULRU PUecaXWLRQV

CRS\ULghW J. GRRWNLQ 2019

64

PUecaXWion PaWienW InVWUXcWion

AYoid cloVed chain inWeUnal 
UoWaWion.

Do noW WXUn WoZaUd \oXU 
opeUaWiYe Vide Zhen WXUning oU 
peUfoUming ADLV.

AYoid hip fle[ion gUeaWeU Whan 90 
degUeeV.

Do noW bend foUZaUd Wo pick Xp 
objecWV.
Do noW ViW in a loZ chaiU oU coXch.

AYoid hip ADDXcWion paVW neXWUal. Do noW cUoVV legV in ViWWing oU 
Zhen l\ing doZn.

TRWaO JRLQW AUWhURSOaVW\ 
PRVW-OSeUaWLYe CRPSOLcaWLRQV

� PUeYeQWLQg hRVSLWaO Ue-adPLVVLRQV aQd UedXcLQg 
cRPSOLcaWLRQV cRQWULbXWeV WR LPSURYed SaWLeQW 
RXWcRPeV aQd PaQageV Whe cRVW Rf caUe.

� CeQWeUV fRU MedLcaUe aQd MedLcaLd SeUYLceV 
LPSOePeQWed Whe CRPSUeheQVLYe CaUe fRU JRLQW 
ReSOacePeQW MRdeO LQ  ASULO 2016 WR SURYLde PRUe 
cRRUdLQaWed SaWLeQW caUe fURP VXUgeU\ WhURXgh 
UecRYeU\.

CRS\ULghW J. GRRWNLQ 2019
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hWWSV://LQQRYaWLRQ.cPV.gRY/LQLWLaWLYeV/cMU

CRPSUeheQVLYe CaUe fRU JRLQW 
ReSOacePeQW MRdeO - CJR

� The hRVSLWaO ZheUe Whe VXUgeU\ ZaV SeUfRUPed LV 
UeVSRQVLbOe fRU Whe fXOO cRVW Rf Whe eSLVRde Rf 
caUe ZhLch LV defLQed fURP WLPe Rf VXUgeU\ 
WhURXgh 90 da\V SRVW hRVSLWaO dLVchaUge.

� BXQdOLQg Sa\PeQWV LV LQWeQded WR fRVWeU 
cRRUdLQaWLRQ aPRQg hRVSLWaOV, Sh\VLcLaQV, aQd 
RWheU SURYLdeUV fRU effecWLYe aQd effLcLeQW caUe.

CRS\ULghW J. GRRWNLQ 2019

66
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HRVSLWaO-LeYeO RLVN-SWaQdaUdL]ed  
CRPSOLcaWLRQ RaWe - RSCR

ThLV THA/TKA cRPSOLcaWLRQV PeaVXUe WUacNV:

DXULQg Whe adPLVVLRQ RU ZLWhLQ 7 da\V
acXWe P\RcaUdLaO LQfaUcWLRQ, SQeXPRQLa, aQd 
VeSVLV/VeSWLcePLa/VhRcN 

DXULQg adPLVVLRQ RU ZLWhLQ 30 da\V
deaWh, VXUgLcaO VLWe bOeedLQg, aQd SXOPRQaU\ ePbROLVP

DXULQg Whe adPLVVLRQ RU ZLWhLQ 90 da\V
PechaQLcaO cRPSOLcaWLRQV aQd SeULSURVWheWLc MRLQW 
LQfecWLRQ/ZRXQd LQfecWLRQ

CRS\ULghW J. GRRWNLQ 2019

67

hWWSV://ZZZ.TXaOLW\PeaVXUeV.ahUT.gRY/VXPPaULeV/VXPPaU\/49201/WRWaO-hLS-aUWhURSOaVW\-Wha-
aQdRU-WRWaO-NQee-aUWhURSOaVW\-WNa-hRVSLWaOOeYeO-ULVNVWaQdaUdL]ed-cRPSOLcaWLRQ-UaWe-UVcU-fROORZLQg-
eOecWLYe-SULPaU\-Wha-aQdRU-WNa

IQfecWLRQ

� WRXQd VLWe aQd SeULSURVWheWLc MRLQW LQfecWLRQV caQ 
RccXU.

� AccRUdLQg WR Whe CeQWeUV fRU DLVeaVe CRQWURO, 
LQfecWLRQ LV Whe PRVW cRPPRQ LQdLcaWLRQ fRU 
UeYLVLRQ LQ WRWaO NQee aUWhURSOaVW\ aQd Whe WhLUd 
PRVW cRPPRQ LQdLcaWLRQ LQ WRWaO hLS aUWhURSOaVW\.

� LLfeORQg aQWLbLRWLc SURSh\Oa[LV SULRU WR deQWaO caUe 
RU RWheU VXUgLcaO SURcedXUeV caQ heOS UedXce 
WUaQVLeQW bacWeUePLa.

CRS\ULghW J. GRRWNLQ 2019

68

MLQLPL]LQg RLVN

� IPSOePeQWaWLRQ Rf a SUe-RSeUaWLYe VWaSh\ORcRccaO 
decRORQL]aWLRQ SURWRcRO decUeaVeV LQcLdeQce Rf 
VXUgLcaO VLWe LQfecWLRQV.

CRS\ULghW J. GRRWNLQ 2019

69

30 da\V SUe-RS 
QaVaO VZab

PUe-RS cRXUVe 
Rf QaVaO 
RLQWPeQW

NLghW befRUe VXUgeU\ 
VLQgOe VhRZeU ZLWh 
aQWLVeSWLc RU 
aQWLPLcURbLaO ageQW

HadOe\, ScRWW, eW aO. "SWaSh\ORcRccXV aXUeXV decRORQL]aWLRQ SURWRcRO decUeaVeV 
VXUgLcaO VLWe LQfecWLRQV fRU WRWaO MRLQW UeSOacePeQW." AUWKULWLV 2010 (2010).

SXUgLcaO SLWe IQfecWLRQ

� IQfecWLRQ ULVN LV gUeaWeU ZLWh BMI >30, acWLYe 
VPRNLQg, aQd VWaSh\ORcRccXV aXUeXV 
cRORQL]aWLRQ.

� SeYeUaO facWRUV UeOaWed WR RbeVLW\ LQcUeaVe 
LQfecWLRQ ULVN:

� LRQgeU VXUgLcaO WLPe
� DLffLcXOW VXUgLcaO e[SRVXUe
� DecUeaVed YaVcXOaUL]aWLRQ Rf adLSRVe WLVVXe
� WeaNeQed LPPXQe UeVSRQVeV

CRS\ULghW J. GRRWNLQ 2019

70

VeQRXV ThURPbRePbROLVP - VTE

� DeeS YeLQ WhURPbRVLV (DVT) LV Whe fRUPaWLRQ 
Rf a cORW ZLWhLQ Whe OXPeQ Rf a deeS YeLQ LQ 
Whe ORZeU e[WUePLW\.

� PXOPRQaU\ ePbROLVP (PE) RccXUV ZheQ Whe 
cORW dLVORdgeV WUaYeOLQg WhURXgh Whe 
cLUcXOaWRU\ V\VWeP LQWR Whe heaUW aQd ORdgLQg 
LQ Whe OXQgV RbVWUXcWLQg bORRd fORZ.

CRS\ULghW J. GRRWNLQ 2019

71 VTE PUeYaOeQce

� DeVSLWe SURSh\Oa[LV, SaWLeQWV aUe VWLOO aW ULVN fRU 
DVT aQd PE.

� TheUe LV OLPLWed eYLdeQce WhaW Whe cRPSOLcaWLRQ 
UaWe LQcUeaVeV ZLWh age, bXW cRPRUbLdLWLeV haYe 
beeQ VhRZQ WR LQcUeaVe ULVN.

CRS\ULghW J. GRRWNLQ 2019

72

DiagnoVed befoUe diVchaUge TKA THA

VTE ² PRROed DVT aQd PE 1.09% 0.53%

DVT 0.63 0.26

PE 0.27 0.14

WLWhLQ 3 PRQWhV SRVW dLVchaUge 2-3% 2-5%

JaQXeO J, CheQ G, RXffLeX[ C, QXaQ H, DRXNeWLV JD, CURZWheU MA, CROLQ C, GhaOL WA, 
BXUQaQd B, IMECCHI GURXS FT. S\PSWRPaWLc IQ-HRVSLWaO DeeS VeLQ ThURPbRVLV aQd 
PXOPRQaU\ EPbROLVP FROORZLQg HLS aQd KQee AUWhURSOaVW\ APRQg PaWLeQWV ReceLYLQg 
RecRPPeQded PURSh\Oa[LVA S\VWePaWLc ReYLeZ. JAMA. 2012;307(3):294-303. 
dRL:10.1001/MaPa.2011.2029

ConVideU 
ThiV
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DVT DLffeUeQWLaO DLagQRVLV

� SLgQV aQd V\PSWRPV Rf DVT LQcOXde ORcaOL]ed caOf 
SaLQ, WeQdeUQeVV, VZeOOLQg, ZaUPWh, bXW aUe QRW 
cRQcOXVLYe Rf dLagQRVLV.

� OWheU SRVVLbOe eWLRORgLeV LQcOXde: 
� ScLaWLca
� GaVWURc VSaVP RU WeQdRQLWLV
� IQWeUPLWWeQW cOaXdLcaWLRQ
� BaNeU·V c\VW
� CeOOXOLWLV

CRS\ULghW J. GRRWNLQ 2019

73 HRPaQ·V SLgQ

´The clinical signs cannot be trustedµ
PRVLWLYe LQ RQO\ 33% caVeV aQd faOVe SRVLWLYe LQ 21%

´Unreliable, insensitive, and nonspecificµ
PRVLWLYe LQ 8-56% caVeV aQd faOVe SRVLWLYe LQ 50% caVeV

´Essentiall\ no diagnostic valueµ
LRZ VeQVLWLYLW\ Rf 50.0% aQd VSecLfLcLW\ Rf 51.875%

CRS\ULghW J. GRRWNLQ 2019

74

HaegeU K. PURbOePV Rf acXWe deeS YeQRXV WhURPbRVLV. The LQWeUSUeWaWLRQ Rf VLgQV aQd V\PSWRPV. AQgLRORg\ 1969;20:219²23.
UUbaQR,  FL. HRPaQV· VLgQ LQ Whe dLagQRVLV Rf deeS YeLQ WhURPbRVLV.  HRVSLWaO Ph\VLcLaQ. MaUch 2001, SS.  22-24
PaWQaLN, PULWaP PULWLVh, eW aO. "A SWXd\ Of DeeS VeLQ ThURPbRVLV IQ SXUgLcaO PUacWLce." AJH 8.648X100 (2016): 1-23.

WeOOV RXOe fRU DVT

� PUedLcWV DVT SUeVeQce Rf SULRU WR LPagLQg VWXdLeV.
� ScRULQg        3        HLgh PURbabLOLW\

1-2     MRdeUaWe PURbabLOLW\
0        LRZ PURbabLOLW\

CRS\ULghW J. GRRWNLQ 2019

75

AVVeVVmenW CUiWeUia PoinWV
AcWLYe CaQceU (WUeaWPeQW RQgRLQg RU ZLWhLQ SUeYLRXV 6 PRQWhV) + 1
PaUaO\VLV, SaUeVLV RU UeceQW SOaVWeU LPPRbLOL]aWLRQ Rf Whe LE + 1
ReceQWO\ bedULddeQ fRU 3 da\V RU PRUe, RU PaMRU VXUgeU\ ZLWhLQ Whe SUeYLRXV 12 ZeeNV 
UeTXLULQg aQeVWheVLa

+ 1

LRcaOL]ed WeQdeUQeVV aORQg Whe dLVWULbXWLRQ Rf Whe deeS YeQRXV V\VWeP + 1
EQWLUe Oeg VZeOOLQg + 1
CaOf SZeOOLQg aW OeaVW 3cP OaUgeU WhaQ aV\PSWRPaWLc Oeg (PeaVXUed 10cP beORZ WLbLaO WXb) + 1
PLWWLQg EdePa cRQfLQed LQ V\PSWRPaWLc Oeg + 1
CROOaWeUaO VXSeUfLcLaO YeLQV (QRQYaULcRVe) + 1
PUeYLRXV DVT + 1
AOWeUQaWLYe dLagQRVLV aW OeaVW aV OLNeO\ aV a DVT ² 2

DVT MaQagePeQW

� GeQeUaO UecRPPeQdaWLRQ LV WR UefeU 
V\PSWRPaWLc SaWLeQWV fRU dLagQRVWLc WeVWLQg.

� CRQWLQXRXV PaVVLYe MRWLRQ (CPM) deYLce dReV 
NOT SUeYeQW VTE.

� EQhaQced SeUL-RSeUaWLYe PaQagePeQW aQd 
SURSh\Oa[LV caQ decUeaVe ULVN.

� AQWLcRagXOaQW PedLcaWLRQV
� CRPSUeVVLRQ VWRcNLQgV
� MechaQLcaO cRPSUeVVLRQ deYLceV

CRS\ULghW J. GRRWNLQ 2019

76

ConVideU 
ThiV

MechaQLcaO CRPSUeVVLRQ DeYLceV

AboYe-Knee 
SeTXenWial 

CompUeVVion DeYiceV

NoW Uecommended oYeU oWheU 
deYiceV foU THA

BeloZ-Knee 
SeTXenWial 

CompUeVVion DeYice
Good efficac\ foU THA and TKA

Rapid AV\mmeWUical 
InflaWion DeYice

PUomiVing bXW fXWXUe UeVeaUch 
needed

FooW PXmp
PoWenWial benefiW Zhen 

combined ZiWh 
phaUmacopUoph\la[iV

CRS\ULghW J. GRRWNLQ 2019

77

PLeUce, TRdd P., eW aO. "A cXUUeQW UeYLeZ Rf PechaQLcaO cRPSUeVVLRQ aQd LWV UROe LQ YeQRXV 
WhURPbRePbROLc SURSh\Oa[LV LQ WRWaO NQee aQd WRWaO hLS aUWhURSOaVW\." 7KH JRXUQDO RI DUWKURSODVW\
30.12 (2015): 2279-2284.

SXUgLcaO AQeVWheVLa

GeQeUaO 
PaWLeQW XQcRQVcLRXV

RegLRQaO
CRPbLQed ZLWh cRQVcLRXV VedaWLRQ

NeXUa[LaO

IQ ceQWUaO QeUYRXV V\VWeP

SSLQaO 

IQWR ceUebURVSLQaO fOXLd

ESLdXUaO

OXWVLde dXUaO Vac

PeULSheUaO NeUYe 
BORcN

NeaU SeULSheUaO QeUYeV
LQ e[WUePLW\

CRS\ULghW J. GRRWNLQ 2019

78
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AQeVWheVLa CRPSOLcaWLRQV

BenefiWV ComplicaWionV

RegLRQaO 
AQeVWheVLa

� DecUeaVed RQe 
PRQWh PRUWaOLW\ 

� DecUeaVed SRVW-RS 
cRQfXVLRQ

� PRWeQWLaO decUeaVed 
ULVN Rf DVT

� IQcUeaVed 
PLQRU 
cRPSOLcaWLRQV 
Rf ZRXQd 
dehLVceQce aQd 
VXSeUfLcLaO
LQfecWLRQ

CRS\ULghW J. GRRWNLQ 2019

79

WhLWLQg, PaXO S., eW aO. "RegLRQaO aQaeVWheVLa fRU hLS fUacWXUe VXUgeU\ LV aVVRcLaWed ZLWh VLgQLfLcaQWO\ PRUe SeUL-
RSeUaWLYe cRPSOLcaWLRQV cRPSaUed ZLWh geQeUaO aQaeVWheVLa." IQWHUQDWLRQDO RUWKRSDHGLFV 39.7 (2015): 1321-1327.

AQeVWheVLa FXQcWLRQaO OXWcRPeV

� RegLRQaO aQeVWheVLa aSSeaUV WR decUeaVe 
OeQgWh Rf VWa\, LPSURYe MRLQW ROM, 
VWUeQgWh, gaLW, aQd VWaLU QegRWLaWLRQ 
SRVW-RSeUaWLYeO\ bXW ORQg-WeUP 
fXQcWLRQaO LPSacW be\RQd 3 PRQWhV 
caQQRW be cRQfLUPed. 

CRS\ULghW J. GRRWNLQ 2019

80

AWchabahLaQ, A., SchZaUW], G., HaOO, C. B., LaMaP, C. M., & AQdUeae, M. H. (2015). RegLRQaO aQaOgeVLa fRU 
LPSURYePeQW Rf ORQg-WeUP fXQcWLRQaO RXWcRPe afWeU eOecWLYe OaUge MRLQW UeSOacePeQW. 7KH CRFKUDQH LLEUDU\.
JRhQVRQ, R. L., KRSS, S. L., BXUNOe, C. M., DXQcaQ, C. M., JacRb, A. K., EUZLQ, P. J., ... & MaQWLOOa, C. B. (2016). 
NeXUa[LaO YV geQeUaO aQaeVWheVLa fRU WRWaO hLS aQd WRWaO NQee aUWhURSOaVW\: a V\VWePaWLc UeYLeZ Rf cRPSaUaWLYe-
effecWLYeQeVV UeVeaUch. BULWLVK MRXUQDO RI DQDHVWKHVLD, 116(2), 163-176.

AcXWe PRVW-SXUgLcaO PaLQ

� EffecWLYe SUeePSWLYe PXOWLPRdaO PaQagePeQW Rf 
SRVW-RSeUaWLYe SaLQ VXSSOLeV VeYeUaO beQefLWV.

� FacLOLWaWeV eaUOLeU PRbLOL]aWLRQ
� DLPLQLVheV RSLRLd UeOaWed VLde effecWV
� IPSURYeV SaWLeQW VaWLVfacWLRQ
� CRQWULbXWeV WR VhRUWeU hRVSLWaO OeQgWh Rf VWa\

CRS\ULghW J. GRRWNLQ 2019

81
AcXWe PRVW SXUgLcaO PaLQ
PUe-RSeUaWLYe CRQVLdeUaWLRQV

No PUe-opeUaWiYe 
EdXcaWion

� PRRUeU fXQcWLRQaO 
RXWcRPeV aW 6 
PRQWhV 

EffecWiYe PUe-opeUaWiYe 
EdXcaWion

� DecUeaVed SaLQ OeYeOV aW 
2 ZeeNV

� GUeaWeU XVe Rf QRQ-
PedLcaWLRQ LQWeUYeQWLRQV

� LeVV SaLQ LQWeUfeUeQce 
ZLWh ADLV

CRS\ULghW J. GRRWNLQ 2019

82

SXUgLcaO AQeVWheWLc TechQLTXeV

� DXULQg MRLQW UeSOacePeQW VXUgeU\, Whe 
Sh\VLcLaQ Pa\ cRPbLQe geQeUaO 
aQeVWheVLa ZLWh a UegLRQaO PeWhRd 
LQcOXdLQg eSLdXUaO RU SeULSheUaO QeUYe 
bORcN.

CRS\ULghW J. GRRWNLQ 2019

83
PaWLeQW CRQWUROOed ESLdXUaO 
AQaOgeVLa - PCEA

� SeOf adPLQLVWeUed IV SaLQ PedLcaWLRQ WhURXgh 
eSLdXUaO caWheWeU SOaced dXULQg VXUgeU\.

� CORVe PedLcaWLRQ deOLYeU\ WR RSLRLd UeceSWRUV LQ 
dRUVaO hRUQ LQcUeaVeV SRWeQc\.

� PXPS deVLgQ SUeYeQWV RYeUdRVLQg b\ bORcNLQg 
VeOf adPLQLVWUaWLRQ Lf WRR eaUO\ baVed RQ 
PedLcaWLRQ SUeVcULSWLRQ SaUaPeWeUV.

Onl\ the patient should push the button!!

CRS\ULghW J. GRRWNLQ 2019

84
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PeULSheUaO NeUYe BORcN

� ReOLabLOLW\ aQd dXUaWLRQ Rf Whe SaLQ UeOLef caQ 
be SURbOePaWLc.

� WhLOe SaLQ aQaOgeVLa LV achLeYed, Whe VLde 
effecW Rf PXVcOe ZeaNQeVV caQ cRQWULbXWe WR 
decUeaVe PRWRU cRQWURO LQcUeaVLQg ULVN Rf faOOV.

� FePRUaO NeUYe BORcN cRPPRQ
� AVVeVV SaWLeQWV VeQVRU\ aQd PRWRU VWaWXV WR 

eQVXUe adeTXaWe TXad VWUeQgWh fRU RXW Rf bed 
acWLYLWLeV.

CRS\ULghW J. GRRWNLQ 2019

85 LRcaO IQfLOWUaWLRQ AQaOgeVLa

� AOVR UefeUUed WR aV SeULaUWLcXOaU ORcaO aQeVWheWLc 
LQfXVLRQ RU hLgh YROXPe ORcaO LQfLOWUaWLRQ 
aQaOgeVLa.

� The VXUgeRQ LQMecWV aQeVWheWLc LQWR Whe MRLQW 
UegLRQ WhURXghRXW Whe VXUgeU\ aQd SULRU WR 
ZRXQd cORVXUe.

� MedLcaWLRQ cRPbLQaWLRQV Pa\ YaU\, bXW Whe PRVW 
cRPPRQ LV: 

� RRSLYacaLQe
� AdUeQaOLQe
� KeWRUROac

CRS\ULghW J. GRRWNLQ 2019

86

LRcaO IQfLOWUaWLRQ AQaOgeVLa 
OXWcRPeV

� LRZeU VAS SaLQ UaWLQgV, decUeaVed  QaUcRWLc 
PedLcaWLRQ XVe, aQd LPSURYed PRWRU fXQcWLRQ 
cRQWULbXWe WR eQhaQced eaUO\ WheUaS\ SaUWLcLSaWLRQ.

CRS\ULghW J. GRRWNLQ 2019

87

GLbbLQV, M. L., KaQe, C., SPLW, R. W., & RRdVeWh, R. N. (2016). PeULaUWLcXOaU ORcaO aQaeVWheWLc LQ NQee aUWhURSOaVW\: A 
V\VWePaWLc UeYLeZ aQd PeWa-aQaO\VLV Rf UaQdRPLVed WULaOV. 6A OUWKRSDHGLF JRXUQDO, 15(3), 49-56
HRUQ, B. J., CLeQ, A., ReeYeV, N. P., PaWhaN, P., & TaXQW JU, C. J. (2015). FePRUaO NeUYe BORcN YV PeULaUWLcXOaU 
BXSLYacaLQe LLSRVRPe IQMecWLRQ AfWeU PULPaU\ TRWaO KQee AUWhURSOaVW\: EffecW RQ PaWLeQW OXWcRPeV. 7KH JRXUQDO RI 
WKH APHULFDQ OVWHRSDWKLF AVVRFLDWLRQ, 115(12), 714-719.

ConVideU 
ThiV

FaVWeU poVW-
opeUaWiYe 
UecoYeU\

ShoUWeU hoVpiWal 
lengWh of VWa\

CoVW 
VaYingV

CU\RWheUaS\

� ReVeaUch UefOecWV RQO\ VPaOO LPSURYePeQWV LQ 
SaLQ aQd ROM ZheQ cU\RWheUaS\ LV XWLOL]ed 
dXULQg Whe LPPedLaWe SRVW-RSeUaWLYe ShaVe.

CRS\ULghW J. GRRWNLQ 2019

88

PoWenWial BenefiW TKA ReVeaUch OXWcome

DecUeaVed bORRd ORVV 225 PO OeVV bORRd ORVV

DecUeaVed SaLQ PRVW-RS da\ 2  OeVV UeSRUWed SaLQ
POD 1 aQd 3 eTXLYaOeQW

IQcUeaVed ROM 11 degUeeV gUeaWeU NQee fOe[LRQ aW WLPe Rf hRVSLWaO 
dLVchaUge

AdLe S, KZaQ A, Na\ORU JM, HaUULV IA, MLWWaO R. CU\RWheUaS\ fROORZLQg WRWaO NQee 
UeSOacePeQW. CRchUaQe DaWabaVe Rf S\VWePaWLc ReYLeZV 2012, IVVXe 9

CRQWLQXRXV PaVVLYe MRWLRQ - CPM

� A CPM PachLQe LV aSSOLed afWeU TKA WR SaVVLYeO\ 
PRYe MRLQW WhURXgh VSecLfLed ROM.

� EYLdeQce dReV NOT VXSSRUW Whe ZLdeO\ acceSWed 
UaWLRQaOeV fRU Whe XVe Rf Whe CPM.

� IPSURYLQg NQee fOe[LRQ ROM
� PaLQ PaQagePeQW
� EQhaQced fXQcWLRQaO PRbLOLW\
� IPSURYed TXaOLW\ Rf OLfe
� DecUeaVed ULVN Rf DVT

� UVe Pa\ UedXce fXWXUe ULVN Rf PaQLSXOaWLRQ XQdeU 
aQeVWheVLa

CRS\ULghW J. GRRWNLQ 2019
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HaUYe\, L. A. (2014). CRQWLQXRXV SaVVLYe PRWLRQ fROORZLQg WRWaO NQee aUWhURSOaVW\ LQ 
SeRSOe ZLWh aUWhULWLV. CRFKUDQH DDWDEDVH OI 6\VWHPDWLF 5HYLHZV, (3), 

AUWhURSOaVW\ COLQLcaO OXWcRPeV

� FXQcWLRQ aQd OXWcRPeV ReVeaUch fRU 
CRPSaUaWLYe EffecWLYeQeVV LQ OUWhRSedLcV ²
FORCE OUWhR

� ThLV LV a cXUUeQW UegLVWU\ gaWheULQg daWa WR 
gXLde SUacWLce, UeLPbXUVePeQW, aQd LPSURYe 
SaWLeQW RXWcRPeV.

hWWSV://fRUceRUWhR.RUg/
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FacWRUV AVVRcLaWed ZLWh 
IPSURYed OXWcRPeV fURP TKA

� GeULaWULc SRSXOaWLRQ dReV NOT dePRQVWUaWe 
UedXced fXQcWLRQaO RXWcRPeV RU SaLQ 
PaQagePeQW cRPSaUed WR Whe \RXQgeU 
SRSXOaWLRQ XQdeUgRLQg TKA.

CRS\ULghW J. GRRWNLQ 2019

91
FacWRUV AVVRcLaWed ZLWh 
IPSURYed OXWcRPeV fURP THA

� SWURQgeU SUe-RSeUaWLYe VWUeQgWh Rf NQee e[WeQVRUV 
RQ LQYROYed VLde

� GUeaWeU ZaONLQg dLVWaQce SUe-RSeUaWLYeO\.
� LRZeU SRVW-RSeUaWLYe HHS caQ be SUedLcWRU Rf 

UeYLVLRQ ULVN.

CRS\ULghW J. GRRWNLQ 2019
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HHS

<55 aW 2 RU 5 \eaUV PUedLcWLYe Rf UeYLVLRQ

16-18 SRLQW chaQge MLQLPaO cOLQLcaOO\ LPSRUWaQW LPSURYePeQW

40 SRLQW chaQge MRdeUaWe cOLQLcaO LPSURYePeQW
SLQgh, JaVYLQdeU A., eW aO. "COLQLcaOO\ LPSRUWaQW LPSURYePeQW WhUeVhROdV fRU HaUULV HLS ScRUe aQd LWV abLOLW\ WR SUedLcW 
UeYLVLRQ ULVN afWeU SULPaU\ WRWaO hLS aUWhURSOaVW\." BMC PXVFXORVNHOHWDO GLVRUGHUV 17.1 (2016): 256.

FacWRUV AVVRcLaWed ZLWh PRRU 
OXWcRPeV fURP THA aQd TKA

� ReVeaUch aSSeaUV WR be cRQVLVWeQW WhaW 
haYLQg SRRUeU SV\chRORgLcaO heaOWh, 
PRUe cRPSURPLVed fXQcWLRQ, aQd 
gUeaWeU SaLQ OeYeOV SULRU WR VXUgeU\ 
dLPLQLVh ORQg-WeUP RXWcRPeV.

CRS\ULghW J. GRRWNLQ 2019
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PUe-RSeUaWLYe MRdLfLabOe RLVN 
FacWRUV

MRdLfLabOe
RLVNV

ObeVLW\

PRRUO\ 
cRQWUROOed
dLabeWeV

NXWULWLRQaO 
defLcLeQcLeV

AQePLa

Ph\VLcaO 
decRQdLWLRQLQg

TRbaccR XVe

CRS\ULghW J. GRRWNLQ 2019
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ObeVLW\ 

� IQcUeaVed BRd\ MaVV IQde[ (BMI) >30-40 
cRQWULbXWeV WR gUeaWeU ULVN Rf SRVW-VXUgLcaO 
cRPSOLcaWLRQV.

� AVeSWLc ORRVeQLQg
� SXSeUfLcLaO aQd deeS LQfecWLRQV

� ObeVe SaWLeQWV fROORZLQg WRWaO MRLQW UeSOacePeQW 
UeSRUW hLgheU SaLQ VcRUeV, e[SeULeQce VORZeU 
UecRYeU\ fURP SaLQ, aQd haYe gUeaWeU dLffLcXOW\ 
UeVWRULQg fXQcWLRQaO PRbLOLW\.

CRS\ULghW J. GRRWNLQ 2019

95 MXVcXORVNeOeWaO CRPRUbLdLWLeV

� PUe-RSeUaWLYe aUWhULWLc SaLQ eOVeZheUe LQ Whe 
bRd\ LV aVVRcLaWed ZLWh SRRUeU Sh\VLcaO 
fXQcWLRQ.

� TKA SaWLeQWV SUeVeQW ZLWh addLWLRQaO aUWhULWLc 
SaLQ LQ Whe cRQWUaOaWeUaO NQee aQd ORZ bacN.

� THA SaWLeQWV SUeVeQW ZLWh addLWLRQaO aUWhULWLc 
SaLQ LQ Whe LSVLOaWeUaO NQee aQd ORZ bacN.

CRS\ULghW J. GRRWNLQ 2019
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RehabLOLWaWLRQ MeaVXUeV

� COLQLcLaQV XVe a cRPbLQaWLRQ RU SaWLeQW 
UeSRUWed RXWcRPe PeaVXUeV aQd 
SeUfRUPaQce PeaVXUeV WR aVVeVV 
SURgUeVV.

CRS\ULghW J. GRRWNLQ 2019

97 WeVWeUQ OQWaULR aQd McMaVWeU 
UQLYeUVLWLeV AUWhULWLV IQde[ - WOMAC

� PaWLeQW VeOf-aVVeVVPeQW 
WRRO XVLQg 0-5 LLNeUW 
VcaOe.

� OULgLQaOO\ deVLgQed 
VSecLfLc fRU OA 
dLVabLOLW\.

� HLgheU VcRUeV LQdLcaWe 
gUeaWeU SaLQ, VWLffQeVV, 
aQd fXQcWLRQaO 
OLPLWaWLRQ.

CRS\ULghW J. GRRWNLQ 2019
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Ph\Vical 
FXncWion

Pain

SWiffneVV

ShRUW FRUP HeaOWh SXPPaU\ -
SF-12 

� PaWLeQW VeOf-aVVeVVPeQW Rf Sh\VLcaO aQd PeQWaO 
ZeOO beLQg.

� ScRUeV >50 UefOecW beWWeU Sh\VLcaO RU PeQWaO heaOWh 
WhaQ Whe PeaQ QRUPaWLYe daWa.

CRS\ULghW J. GRRWNLQ 2019
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Ph\Vical 
FXncWion

LimiWaWionV

Pain GeneUal 
HealWh

ViWaliW\

Social 
FXncWion

EmoWional 
PUoblemV

MenWal 
HealWh

KQee SRcLeW\ ScRUe - KSS

� Ph\VLcLaQ aQd SaWLeQW SUe/SRVW-RSeUaWLYe LQfRUPaWLRQ.
� AVVeVVeV e[SecWaWLRQ, VaWLVfacWLRQ, aQd Sh\VLcaO fXQcWLRQ
� NeZ YeUVLRQ e[SaQdV WR VSRUW aQd

UecUeaWLRQ acWLYLWLeV.

CRS\ULghW J. GRRWNLQ 2019
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Pa
Wi

en
W 

Sa
Wi

Vf
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Wi
on FX
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O
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Sc
oU

e

Pa
Wi

en
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E[
pe

cW
aW

io
nV

PRE: DR \RX 
e[SecW \RXU 
NQee MRLQW 
UeSOacePeQW 
VXUgeU\ ZLOO 
UeOLeYe \RXU 
NQee SaLQ?

POST: M\ 
e[SecWaWLRQV Rf 
SaLQ UeOLef ZeUe 
² WRR hLgh, MXVW 
ULghW, eWc.

HRZ ORQg caQ 
\RX ZaON befRUe 
VWRSSLQg?

HRZ PXch dReV 
\RXU NQee hXUW 
ZheQ caUU\LQg a 
VhLSSLQg bag fRU 
a bORcN?

PaWLeQW VeOecWed 
UecUeaWLRQ/VSRUW

HRZ VaWLVfLed 
aUe \RX ZLWh  
\RXU NQee 
ZhLOe 
SeUfRUPLQg 
OLghW 
hRXVehROd 
dXWLeV?

AOLgQPeQW
IQVWabLOLW\
ROM
S\PSWRPV

KQee IQMXU\ aQd OVWeRaUWhULWLV 
OXWcRPe ScRUe - KOOS

� PaWLeQW VeOf-aVVeVVPeQW TXeVWLRQQaLUe UegaUdLQg WheLU 
NQee aQd aVVRcLaWed SURbOePV LQ Whe SaVW ZeeN.

� SSecLfLcaOO\ cRQVLdeUV VWLffQeVV, SaLQ, fXQcWLRQ LQ 
VSRUW/UecUeaWLRQ, acWLYLWLeV Rf daLO\ OLYLQg, aQd 
TXaOLW\ Rf OLfe.

� ScRUe Rf 100 LQdLcaWeV QR V\PSWRPV aQd VcRUe Rf 0 
UefOecWV e[WUePe V\PSWRPV.

� MLQLPaO IPSRUWaQW ChaQge LV VXggeVWed WR be 8-10.

CRS\ULghW J. GRRWNLQ 2019
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ConVideU 
ThiV

HLS D\VfXQcWLRQ aQd OVWeRaUWhULWLV 
OXWcRPe ScRUe - HOOS

� PaWLeQW VeOf-aVVeVVPeQW TXeVWLRQQaLUe UegaUdLQg 
WheLU hLS aQd aVVRcLaWed SURbOePV LQ Whe SaVW 
ZeeN.

� SSecLfLcaOO\ cRQVLdeUV VWLffQeVV, SaLQ, fXQcWLRQ LQ 
VSRUW/UecUeaWLRQ, acWLYLWLeV Rf daLO\ OLYLQg, aQd 
TXaOLW\ Rf OLfe.

� ScRUe Rf 100 LQdLcaWeV QR V\PSWRPV aQd VcRUe Rf 
0 UefOecWV e[WUePe V\PSWRPV fRU each VXbVcaOe.

CRS\ULghW J. GRRWNLQ 2019
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HaUULV HLS ScRUe - HHS

� COLQLcLaQ baVed WRRO cRQVLdeUed GROd SWaQdaUd fRU 
aVVeVVLQg hLS VXUgLcaO RXWcRPeV.

� RaWeV SaWLeQW·V SaLQ, fXQcWLRQ, aQd MRLQW PRbLOLW\.
� ScRUeV UaQge fURP 0-100 ZLWh a hLgheU VcRUe 

LQdLcaWLQg OeVV d\VfXQcWLRQ.

CRS\ULghW J. GRRWNLQ 2019
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ConVideU 
ThiV

Po
oU

   
   

   
   

 

<70

Fa
iU

  
   

 70 - 79 

G
oo

d 
   

80-89

E[
ce

lle
nW

90 -100 

PaWLeQW SaWLVfacWLRQ

� The PaMRULW\ Rf SaWLeQWV aSSeaU WR be 
VaWLVfLed ZLWh WheLU SRVW-RSeUaWLYe 
achLeYePeQWV.

� DLVVaWLVfacWLRQ WeQdV WR bbe UeOaWed WR 
SaLQ aQd OLPLWed abLOLW\ WR NQeeO aQd 
deVceQd VWaLUV.

CRS\ULghW J. GRRWNLQ 2019
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ChURQLc PRVW-SXUgLcaO PaLQ

� MXOWLfacWRULaO V\PSWRP ZLWh aQaWRPLcaO aQd 
SV\chRORgLcaO cRPSRQeQWV WR addUeVV.

� GUeaWeU SRVW VXUgLcaO SaLQ, SRRU PeQWaO heaOWh, 
aQd SUeVeQce Rf PXVcXORVNeOeWaO cRPRUbLdLWLeV 
Pa\ cRQWULbXWe WR Whe ULVN Rf deYeORSLQg chURQLc 
SRVWVXUgLcaO SaLQ.

� CRQVLdeU ceQWUaO-VeQVLWL]aWLRQ Rf SaLQ aQd feaU 
aYRLdaQce dXULQg Whe eaUO\ SRVW-RSeUaWLYe ShaVe.

CRS\ULghW J. GRRWNLQ 2019

105 IOLRSVRaV IPSLQgePeQW

� PURPLQeQce Rf Whe aQWeURLQfeULRU ULP Rf Whe THA 
aceWabXOaU cXS caXVeV PechaQLcaO LUULWaWLRQ WR 
Whe LOLRSVRaV WeQdRQ.

� S\PSWRPV aUe cRQVLVWeQW ZLWh WeQdRQLWLV.
� IPagLQg VWXdLeV cRQfLUP Whe dLagQRVLV.
� MaQagePeQW RSWLRQV LQcOXde Sh\VLcaO WheUaS\, 

cRUWLcRVWeURLd LQMecWLRQV, aUWhURVcRSLc 
WeQRWRP\, RU aceWabXOaU UeYLVLRQ.

CRS\ULghW J. GRRWNLQ 2019

106

PUe-RSeUaWLYe PaWLeQW EdXcaWLRQ

� TUadLWLRQaO ´PUehabµ cRQWeQW LV fXQcWLRQ baVed 
ZLWh SaWLeQW edXcaWLRQ ePShaVL]LQg:

� E[eUcLVe SURgUaPV
� MRbLOLW\ WUaLQLQg
� AdaSWLYe eTXLSPeQW
� HRPe eQYLURQPeQW VafeW\
� SRVW-RSeUaWLYe SUecaXWLRQV

CRS\ULghW J. GRRWNLQ 2019
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PUe-RSeUaWLYe EdXcaWLRQ 
OXWcRPeV

CRS\ULghW J. GRRWNLQ 2019
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4 3
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An[ieW\ Pain FXncWion AdYeUVe
EYenWV

HealWh
RelaWed

QXaliW\ of
Life

PeUcenW ImpUoYemenW

ToWal Hip ToWal Knee

McDRQaOd, S., Page, M. J., BeULQgeU, K., WaVLaN, J., & SSURZVRQ, A. (2014). 
PUeRSeUaWLYe edXcaWLRQ fRU hLS RU NQee UeSOacePeQW. 7KH CRFKUDQH LLEUDU\.

´Unsure if it offers benefits over usual careµ
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PUe-OSeUaWLYe EdXcaWLRQ 
OXWcRPeV cRQWLQXed

´Invite the patient to be an active participantµ

� PULPaU\ beQefLW LV WR LPSURYe SaWLeQW aZaUeQeVV 
aQd e[SecWaWLRQV.

CRS\ULghW J. GRRWNLQ 2019
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DecUeaVed 
an[ieW\ 

PoVVible 
minimal 
decUeaVe in 
hoVpiWal lengWh 
of VWa\

No diffeUence in:
- Pain leYel
- Pain inWeUfeUence
- RecoYeU\ UaWe
- FXncWion

HaVV, S., JaeNeO, C., & NeVbLWW, B. (2015). NXUVLQg VWUaWegLeV WR UedXce OeQgWh Rf VWa\ fRU SeUVRQV XQdeUgRLQg WRWaO NQee 
UeSOacePeQW: LQWegUaWLYe UeYLeZ Rf Ne\ YaULabOeV. JRXUQDO RI QXUVLQJ FDUH TXDOLW\, 30(3), 283-288.
WLOVRQ, R. A., WaWW-WaWVRQ, J., HRdQeWW, E., & TUaQPeU, J. (2016). A RaQdRPL]ed CRQWUROOed TULaO Rf aQ IQdLYLdXaOL]ed 
PUeRSeUaWLYe EdXcaWLRQ IQWeUYeQWLRQ fRU S\PSWRP MaQagePeQW AfWeU TRWaO KQee AUWhURSOaVW\. OUWKRSDHGLF NXUVLQJ, 35(1), 20-29.

ConVideU 
ThiV

S\PSWRP MaQagePeQW EdXcaWLRQ

� TR Pa[LPL]e beQefLWV, LQfRUP Whe 
SaWLeQW Rf Whe SeUL-RSeUaWLYe SaWhZa\ 
fRcXVLQg RQ V\PSWRP PaQagePeQW 
VWUaWegLeV.

� IPSRUWaQce SaLQ UeOLef fRU acWLYLW\
� CRPPXQLcaWLQg SaLQ OeYeO
� ReTXeVWLQg aQaOgeVLcV aQd 

aQWLePeWLcV
� PUeYeQWLQg deh\dUaWLRQ

CRS\ULghW J. GRRWNLQ 2019
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Pain

NaXVeaMobiliW\

PUe-RSeUaWLYe PaWLeQW 
EPSRZeUPeQW

� SeOf-effLcac\ 
WUaLQLQg Pa\ \LeOd 
Sh\VLcaO aQd 
SV\chRORgLcaO 
beQefLWV WR 
eQhaQce 
RXWcRPeV.

CRS\ULghW J. GRRWNLQ 2019
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LeaUn 
Rela[aWion 
TechniTXeV

Align BeliefV
Manage 

EmoWionV

BXild Self 
Confidence

CRRNe, M., WaONeU, R., ALWNeQ, L. M., FUeePaQ, A., PaYe\, S., & CaQWULOO, R. (2016). PUe-RSeUaWLYe 
VeOf-effLcac\ edXcaWLRQ YV. XVXaO caUe fRU SaWLeQWV XQdeUgRLQg MRLQW UeSOacePeQW VXUgeU\: a SLORW 
UaQdRPLVed cRQWUROOed WULaO. 6FDQGLQDYLDQ MRXUQDO RI FDULQJ VFLHQFHV, 30(1), 74-82.

EaUO\ PRVW-OSeUaWLYe 
MRbLOL]aWLRQ

CRS\ULghW J. GRRWNLQ 2019
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ConVideU 
ThiV

BeQefLWV Rf eaUO\ 
SRVW-VXUgLcaO PRbLOL]aWLRQ.

Ph\VLcaO TheUaS\ Da\ Rf SXUgeU\

� AW PLQLPXP ZLWhLQ 24 hRXUV Rf VXUgeU\, VLWWLQg 
XSULghW aQd aQ aWWePSW aW aPbXOaWLRQ VhRXOd 
RccXU.

CRS\ULghW J. GRRWNLQ 2019
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HaVV, S., JaeNeO, C., & NeVbLWW, B. (2015). NXUVLQg VWUaWegLeV WR UedXce OeQgWh Rf VWa\ fRU SeUVRQV XQdeUgRLQg WRWaO 
NQee UeSOacePeQW: LQWegUaWLYe UeYLeZ Rf Ne\ YaULabOeV. JRXUQDO RI QXUVLQJ FDUH TXDOLW\, 30(3), 283-288.
GXeUUa, M. L., SLQgh, P. J., & Ta\ORU, N. F. (2015). EaUO\ PRbLOL]aWLRQ Rf SaWLeQWV ZhR haYe had a hLS RU NQee MRLQW 
UeSOacePeQW UedXceV OeQgWh Rf VWa\ LQ hRVSLWaO: a V\VWePaWLc UeYLeZ. COLQLFDO UHKDELOLWDWLRQ, 29(9), 844-854.

PUe-
opeUaWiYe 
EdXcaWion

EaUl\ 
Mobili]aWion

ImpUoYed 
OXWcomeV

Ph\VLcaO TheUaS\ Da\ Rf SXUgeU\

� AV eaUO\ aV 4 WR 6 hRXUV SRVW VXUgeU\ haV beeQ 
VhRZQ WR heOS achLeYe fXQcWLRQaO UecRYeU\ aQd 
UedXce hRVSLWaO VWa\V.

CRS\ULghW J. GRRWNLQ 2019
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HaVV, S., JaeNeO, C., & NeVbLWW, B. (2015). NXUVLQg VWUaWegLeV WR UedXce OeQgWh Rf VWa\ fRU SeUVRQV XQdeUgRLQg WRWaO 
NQee UeSOacePeQW: LQWegUaWLYe UeYLeZ Rf Ne\ YaULabOeV. JRXUQDO RI QXUVLQJ FDUH TXDOLW\, 30(3), 283-288.
GXeUUa, M. L., SLQgh, P. J., & Ta\ORU, N. F. (2015). EaUO\ PRbLOL]aWLRQ Rf SaWLeQWV ZhR haYe had a hLS RU NQee MRLQW 
UeSOacePeQW UedXceV OeQgWh Rf VWa\ LQ hRVSLWaO: a V\VWePaWLc UeYLeZ. COLQLFDO UHKDELOLWDWLRQ, 29(9), 844-854.

Da\ of SXUgeU\: 67% 
diVchaUged in 3 da\V oU leVV

PoVW-op da\ 1: 57% 
diVchaUged in 3 da\V oU leVV
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EaUO\ MRbLOL]aWLRQ 
CRQVLdeUaWLRQV

� WeLghW beaULQg VWaWXV YaULeV aPRQg Sh\VLcLaQV.
� CePeQWed WeQdV WR SeUPLW eaUOLeU ZeLghW 

beaULQg aV WROeUaWed.
� CRRUdLQaWe WheUaS\ ZLWh SaLQ PedLcaWLRQ 

adPLQLVWUaWLRQ WR aOORZ eaVLeU SaUWLcLSaWLRQ LQ 
UehabLOLWaWLRQ LQWeUYeQWLRQV.

� FePRUaO QeUYe bORcN decUeaVeV TXad VWUeQgWh 
SRWeQWLaOO\ LQcUeaVLQg ULVN Rf faOOV.

CRS\ULghW J. GRRWNLQ 2019

115 TKA AcXWe CaUe PhaVe

� Rehab gRaOV dLUecWed aW decUeaVLQg VZeOOLQg, 
LQcUeaVLQg UaQge Rf PRWLRQ, eQhaQcLQg ORZeU 
e[WUePLW\ VWUeQgWh, aQd Pa[LPL]LQg PRbLOLW\.

� EQcRXUage NQee e[WeQVLRQ ZLWh WURchaQWeU UROO aQd 
WRZeO UROO aW aQNOe.

CRS\ULghW J. GRRWNLQ 2019

116

Knee Fle[ion ROM PoVW-op Week AchieYed AW
90 degUeeV 1-2
100 degUeeV 3-4
120 degUeeV 5-8 ZeeNV

SXUgLcaO ASSURach IPSacW RQ 
THA SWUeQgWh

POD 2 and POD 8

PoVWeUioU and 
AnWeUioU 
SWUongeVW

6 WeekV PoVW-op

PoVWeUioU 
SWUongeVW

3 MonWhV PoVW-op

PoVWeUioU, 
AnWeUioU, and 
LaWeUal 
ETXiYalenW

� HLS AbdXcWLRQ aQd E[WeQVLRQ PXVcOe VWUeQgWh 
Pa\ be LPSacWed b\ VXUgLcaO aSSURach.

CRS\ULghW J. GRRWNLQ 2019

117 ATXaWLc TheUaS\

� BXR\aQc\ UedXceV Whe UeOaWLYe bRd\ ZeLghW aQd 
dLPLQLVheV cRPSUeVVLYe fRUceV RQ Whe ORZeU 
e[WUePLWLeV aOORZLQg eaUOLeU aPbXOaWLRQ aQd 
SURgUeVVLYe UeVLVWaQce e[eUcLVe.
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OXWcome CompaUed Wo land baVed WheUap\

WRXQd IQfecWLRQ NR LQcUeaVed ULVN

ADL·V IPSURYed fXQcWLRQ

MXVcOe SWUeQgWh IQcUeaVe NQee e[WeQVLRQ aQd hLS abdXcWLRQ

ROM IQcUeaVed NQee fOe[LRQ

PaLQ, EdePa, QXaOLW\ Rf LLfe NR VWaWLVWLcaO dLffeUeQce

VLOOaOWa, E. M., & PeLULV, C. L. (2013). EaUO\ aTXaWLc Sh\VLcaO WheUaS\ LPSURYeV fXQcWLRQ aQd dReV 
QRW LQcUeaVe ULVN Rf ZRXQd-UeOaWed adYeUVe eYeQWV fRU adXOWV afWeU RUWhRSedLc VXUgeU\: a V\VWePaWLc 
UeYLeZ aQd PeWa-aQaO\VLV. AUFKLYHV RI SK\VLFDO PHGLFLQH DQG UHKDELOLWDWLRQ, 94(1), 138-148.

EffecWLYeQeVV Rf TheUaS\
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� Ph\VLcaO WheUaS\ LPSURYeV fXQcWLRQ aW 3-4 PRQWhV 
SRVW-RS TKA cRPSaUed WR QR WheUaS\.

� OXWSaWLeQW aQd hRPe caUe WheUaS\ dePRQVWUaWe 
eTXLYaOeQW LPSURYePeQW LQ SaLQ aQd fXQcWLRQ.

� SXSeUYLVed XVe Rf THA adaSWLYe eTXLSPeQW b\ 
RccXSaWLRQaO WheUaSLVW caQ UedXce dLVabLOLW\.

AUW], N., EOYeUV, K. T., LRZe, C. M., SacNOe\, C., JeSVRQ, P., & BeVZLcN, A. D. (2015). EffecWLYeQeVV Rf Sh\VLRWheUaS\ e[eUcLVe fROORZLQg 
WRWaO NQee UeSOacePeQW: V\VWePaWLc UeYLeZ aQd PeWa-aQaO\VLV. BMC PXVFXORVNHOHWDO GLVRUGHUV, 16(1), 15.
FORUe]-GaUcta, M., GaUcta-PpUe], F., CXUbeOR, R., PpUe]-PRUWa, I., NLVhLVhLQ\a, B., LR]aQR, M. P. R., & CaUPRQa, L. (2016). EffLcac\ aQd 
VafeW\ Rf hRPe-baVed e[eUcLVeV YeUVXV LQdLYLdXaOL]ed VXSeUYLVed RXWSaWLeQW Sh\VLcaO WheUaS\ SURgUaPV afWeU WRWaO NQee aUWhURSOaVW\: a 
V\VWePaWLc UeYLeZ aQd PeWa-aQaO\VLV. KQHH 6XUJHU\, 6SRUWV 7UDXPDWRORJ\, AUWKURVFRS\, 1-14.
BR]RUgL, J., AVghaU, A., GhaPNhaU, L., KahOaee, A. H., & SabRXUL, H. (2016). The EffecWLYeQeVV Rf OccXSaWLRQaO TheUaS\ SXSeUYLVed UVage 
Rf AdaSWLYe DeYLceV RQ FXQcWLRQaO OXWcRPeV aQd IQdeSeQdeQce afWeU TRWaO HLS ReSOacePeQW LQ IUaQLaQ EOdeUO\: A RaQdRPL]ed CRQWUROOed 
TULaO. OFFXSDWLRQDO WKHUDS\ LQWHUQDWLRQDO, 23(2), 143-153.

CRQcOXVLRQ

� The cRQWLQXed eYROXWLRQ Rf VXUgLcaO 
WechQLTXeV aQd cRPSRQeQWV cRPbLQed ZLWh a 
bURadeU SeUVSecWLYe RQ Whe UROe Rf 
UehabLOLWaWLRQ SURfeVVLRQaOV WhURXghRXW Whe 
cRQWLQXXP Rf caUe ZLOO fRVWeU eQhaQced 
SaWLeQW RXWcRPeV fURP WRWaO MRLQW 
aUWhURSOaVW\.
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7.  The _________________ LV a cOLQLcLaQ 
baVed WRRO cRQVLdeUed Whe ´gROd VWaQdaUdµ WR 
aVVeVV hLS VXUgLcaO RXWcRPeV.
a.HHS
b.KOOS
c.HOOS
d.WOMAC
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8. The _____________LV a fLYe SaUW SaWLeQW 
VeOf-aVVeVVPeQW TXeVWLRQQaLUe WR aVVeVV WheLU 
RSLQLRQ Rf WheLU NQee aQd aVVRcLaWed 
SURbOePV.
a.HHS
b.KOOS
c.KHS
d.WOMAC
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9. BaVed RQ cXUUeQW UeVeaUch, ZhaW LV Whe 
SULPaU\ beQefLW Rf SUe-RSeUaWLYe SaWLeQW 
edXcaWLRQ SURgUaPV SULRU WR WRWaO MRLQW 
UeSOacePeQW?

a.DecUeaVed SaLQ LQWeUfeUeQce
b.RedXced OeQgWh Rf VWa\
c.LeVV SRVW-RSeUaWLYe cRPSOLcaWLRQV
d.IPSURYed SaWLeQW aZaUeQeVV aQd 

e[SecWaWLRQV
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10. WhLch Rf Whe fROORZLQg LV NOT a 
beQefLW Rf eaUO\ SRVW-VXUgLcaO 
PRbLOL]aWLRQ?
a.DecUeaVed ULVN Rf LQcLVLRQ VLWe LQfecWLRQ
b.RedXced hRVSLWaO OeQgWh Rf VWa\
c.IPSURYed UaQge Rf PRWLRQ
d.EQhaQced heaOWh-UeOaWed TXaOLW\ Rf OLfe 
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PSODQWV/XFP241766.KWP 
 
APHULFDQ AFDGHP\ RI OUWKRSHGLF 6XUJHRQV COLQLFDO PUDFWLFH GXLGHOLQHV - AAO6 
KWWSV://ZZZ.DDRV.RUJ/JXLGHOLQHV/ 
 
MHGLFDUH CRPSUHKHQVLYH CDUH IRU JRLQW 5HSODFHPHQW MRGHO - CJ5 
:HEVLWH KWWSV://LQQRYDWLRQ.FPV.JRY/LQLWLDWLYHV/FMU  
PURYLGHU FDFW 6KHHW KWWSV://LQQRYDWLRQ.FPV.JRY/FLOHV/IDFW-VKHHW/FMU-SURYLGHUIV-ILQDOUXOH.SGI  
 
AVVeVVmeQW TRRlV 
BRG\ MDVV IQGH[ OQOLQH CDOFXODWRU - BMI 
KWWSV://ZZZ.QKOEL.QLK.JRY/KHDOWK/HGXFDWLRQDO/ORVHBZW/BMI/EPLFDOF.KWP 
 
:HOOV 5XOH OQOLQH CDOFXODWRU 
KWWSV://ZZZ.PGFDOF.FRP/ZHOOV-FULWHULD-GYW  
 
6KRUW FRUP HHDOWK 6XPPDU\ - 6F-12Y2  
CRS\ULJKW: KWWSV://FDPSDLJQ.RSWXP.FRP/FRQWHQW/RSWXP/HQ/RSWXP-RXWFRPHV/ZKDW-ZH-GR/KHDOWK-VXUYH\V/VI-
12Y2-KHDOWK-VXUYH\.KWPO  
6DPSOH FRUP: KWWS://ZZZ.FVFF.XQF.HGX/FRGL/IRUPV/8NLICOMM6FH6F126KRUWFRUPHHDOWK6XUYH\03192010.SGI 
 
:HVWHUQ OQWDULR DQG MFMDVWHU 8QLYHUVLWLHV AUWKULWLV IQGH[ - :OMAC 
CRS\ULJKW: KWWS://ZZZ.ZRPDF.RUJ/ZRPDF/LQGH[.KWP  
6DPSOH FRUP: KWWSV://ZZZ.KVV.HGX/ILOHV/NHZBSDWLHQWBHLSB:OMAC.PDF  
EOHFWURQLF 9HUVLRQ: 
KWWS://ZZZ.RUWKRSDHGLFVFRUH.FRP/VFRUHSDJHV/KLSBGLVDELOLW\BRVWHRDUWKULWLVBRXWFRPHBVFRUHBZRPDF.KWPO  
 
HDUULV HLS 6FRUH - HH6 
EOHFWURQLF 9HUVLRQ: KWWS://ZZZ.RUWKRSDHGLFVFRUH.FRP/VFRUHSDJHV/KDUULVBKLSBVFRUH.KWPO  
 
KQHH 6RFLHW\ 6FRUH - K66 
CRS\ULJKW: KWWS://ZZZ.NQHHVRFLHW\.RUJ/ZHE/RXWFRPHV.KWPO 
NHZ 9HUVLRQ: KWWSV://ZZZ.QFEL.QOP.QLK.JRY/SPF/DUWLFOHV/PMC3237971/SGI/11999B2011BAUWLFOHB2135.SGI 
EOHFWURQLF OULJLQDO 9HUVLRQ: KWWS://ZZZ.RUWKRSDHGLFVFRUH.FRP/VFRUHSDJHV/NQHHBVRFLHW\BVFRUH.KWPO 
 
KQHH IQMXU\ DQG OVWHRDUWKULWLV OXWFRPH 6FRUH - KOO6 
AGXOW DQG PHGLDWULF PDSHU 9HUVLRQV: KWWS://ZZZ.NRRV.QX/  
AGXOW EOHFWURQLF 9HUVLRQ:  KWWS://ZZZ.RUWKRSDHGLFVFRUH.FRP/VFRUHSDJHV/NQHHBLQMXU\BRVWHRSDHGLFBRXWFRPHBVFRUH.KWPO 
 
HLS D\VIXQFWLRQ DQG OVWHRDUWKULWLV OXWFRPH 6FRUH ± HOO6 
PDSHU 9HUVLRQ: KWWS://ZZZ.NRRV.QX/  
EOHFWURQLF 9HUVLRQ: ZZZ.RUWKRSDHGLFVFRUH.FRP/VFRUHSDJHV/KLSBGLVDELOLW\BRVWHRDUWKULWLVBRXWFRPHBVFRUHBKRRV.KWPO 
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