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Objectives Osteoarthritis is hard to manage with both conventional and Korean medi-
cine treatment. The core outcome set (COS) to demonstrate the effectiveness of
Korean medicine treatment has not been established yet. We aimed to present prelimi-
nary data of COS by performing a literature review on the evaluation indices used in ex-
isting clinical research.

Methods We examined the literature from 2000 to 2017 in two Korean electronic data-
bases (Korea citation index and oriental medicine advanced searching integrated sys-
tem) by searching for the following 3 terms ‘total knee replacement (Korean)’, ‘total
knee replacement,” and ‘knee surgery.” We found 333 articles; among them, 50 dupli-
cates were removed. Finally, we selected 160 articles after complete screening. We
then extracted measured indices and clinical outcomes from the selected articles and
categorized the relevant criteria.

Results According to this study, the hospital for special surgery and knee society,
range of movement angle, cross leg, Berg balance scale and balance ability, muscle
strength, 6 minutes walking test, visual analogue scale, self-efficacy, the 12-item and
36-item short form survey and self-rated health status are the most commonly used
outcomes of knee.

Conclusions This study found that the several categories after total knee replacement
(TKR) are being evaluated in the literature, and we were able to verify the most fre-
quently used evaluation indices in these categories. The results of this study will be
used to establish evaluation indices for the treatment of TKR in the future using Korean
medicine. [J Korean Med Rehabil 2019;29(3):51-60)

Key words Total Knee Replacement, Knee Osteoarthritis, Rehabilitation, Korean
Medicine, Core Outcome Set, Clinical Outcomes
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Hed £REde £3d AZY vEE 952 ¢ B AT HxE CoS MEAA-S 218 Williamson
oA HEE 9 A= WY, =5 34, 9= H3 0] T3 gl et COSE Aetslr] 913 71
ol WAk Aot o] <ldl 535, &9 A, A SA B A4 dAZA FUelA AME-E TKR
A 22 A 5 A 7HA 7 AANE 7 o] 94 37} N ;o) e AFE vjetstal 71E3E o
274 ate] A Asl 5o AA FAE o). F Z(descrpitve) B8l A}F dk= A olth.
P4 EREE A YirH o= 2ol 25 43 & =8 A0 golEuo] A sty R AT
I AFEAE B, o]F T XFAIL H2H)| A ol tFe R staral shed ghshER| 18l
2ol AGFFA, FE U 2HEo|= FAF 59 (Korea citation index)< A&}t ). =, koo A+

HEH XEE St e WA P, o)A H
&3 X Z&(total knee replacement, TKR)S $+9]
%a] T HEZ ARE BV, W B2
At A A, = BAol o
HEFo =2 gk & <12 63,389
d 19, F1EH= 5249900 A1),
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TKR %2 XH%L* A 3] w7 o] &8t
AEo] g2, A e 52 Al £ 570
5 A&she SAE 5 3o 5T |H o] & SH(H
T 15.313)= o3 287]3 o8 (B 14.035])
Ho}h 200, SRRk ARAQ] X Fe] EFE Kl
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TUollA TKR %9 X5 8345 H7I13F F7HR S0
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& F/Ho R HAE] $18l A E2|e B Y (oriental
medicine advanced searching integrated system, OASIS)
AT I3} <&3E AA3E, “total
knee replacement’ ‘-5 &’ 2] 37}11 Aol 2 A
sto] 3837019 o] AAHUIL, o] =iwolA A
9% AR oAk Hylx| mant op,]a} =B 8
W, W78, FAlok 5o ARE o] S
HIHA R F e A5 vt oilHgts e $of
SAstL HUEgE A7) e Axe e, e
Ay A4 gle F7EAEE Al9si) ol 247}
A GOl M= 29 AR el FE A2
Aottt o] % Cosell thet =)o) A3YAT 7he)are]
5ol 7]Rkeke]' 7] 5 (function), B-3(pain), 4
(emotion), #2] Z(quality of life), F<Hmedication),
Z+8{(adverse events)2] & 6712 A9 ZHEH g E XA

2318 A

sttt &8 WA R AAE s 7HE e el 5
stlom, A7k 2] o)) = Afelle Fel= st

< ZHe|arE]el i stk

71%31]-»»»
2000 d5E 2017371R) 9] =F5°] E3E 131, OASIS
oA FE R HA% A= 0ol Agd

A 383709 =& T T&
3HALh o] F 333719 =& 5 JTg_ S
1170, TKRI} F#3 =5 697}, TKR JJr Heo l

1 2348 =A3 A% AF Q)
AR U] 1607] =2ss des Fsko]
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Records identified through database searching
(n=383)

v

Records after duplicates removed
(n=333)

v

Records screened
(n=333)

Records excluded

v

Full-text articles assessed for eligibility

n=173)
\ - Cannot find full-text (n=11)

A

Studies finally included
(n=160)

(n=0)

Full text articles excluded, with reasons

- Not related with TKR (n=69)
- Related with TKR, but had no outcomes
(n=93)

Fig. 1. Flow chart of data selection process. TKR: total knee replacement.

H7MA & =S I 7)%5(function), S=(pain), 74
(emotion), 42| Z(quality of life), F2Hmedication), F-2}
{adverse events)2] ‘39| 71| 18] 2 U3 THTable I).
o]% A& 7| aE] 2 o] ekl o, AlEsrt
o - 49 7HElare] WEo g 7|Est it
Fel g o] A3yt o =EoA EEHAEAE
supplementary 2 Z 55} T} https://www.researchgate.ne
t/publication/334223687 Table 11 S1 for TKR).

S 75S Wrkeke dEoEs T4 &5 U9
(range of movement, ROM), Z1RF 7]*5(overall function),
E-5(activity), E-3J(gait), <= (strength), 7B (balance)-S-
2 s T ATk

=5 WA FA A= 221 A E(ROM angle)
7F 7 Bka, 1 oo 2 FarE(flexion con-
tracture)®] O™, continuous passive motion unit 2%,
217 3(extension contracture), 0] =212} % (maximal
flexion angle)7} L Th2- 02 ©gith Awkz 759 3
7}A| F ol A= hospital for special surgery (HSS), knee
society (KS) X7} 714 WIHEHA AHLE0, 1 HE
American Knee Society (AKS), Western Ontario & McMaster

Table I. Summary of Included Outcome and Number of Included
Articles

Category
Function (328)

Sub-category

ROM (141), overall function (121),
activity (26), gait (21), strength (13),
balance (6)

VAS (31), NRS (20), others (15)
Not applicable

Pain (66)
Emotion (24)
Quality of life (3)
Medication (27)

Not applicable

Conventional analgesic (10), PCA (9),
others (8)

Adverse events (59) Not applicable

Numbers in parentheses indicate the number of articles included.
ROM: range of movement, VAS: visual analogue scale, NRS:
numeral rating scale, PCA: patient controlled analgesia.

Universities osteoarthritis index (WOMAC) <=°]31th
FFo| A FoAM = A theEl(cross legged)7F 7HE
23k, SHA] A A% Al7)(days to straight leg raise) 2} F-5
#7)(kneeling)7} 1 TS0 2 Wkt Bae] HFrA®E
A= 6% 23 ZAH6 minutes walking test, GMWT)7}

7V ol 2R om, dojuba A7) AAKtime up & go
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test, TUGT)2} 23] “Jel(walking state)2] <=0 2 W3} o] H7IA|3Fol A= I 3 FE(Berg balance scale,
Al AREEIAT)E 28 2] IR ZAN A= 3R] = (muscle BBS)2] ©]&3} &5 H(balance ability)= H713F 7%
strength of leg)®] B717}F 71 RIHSHA ARE-E AT 7} 7Vd Bd K Table ).

Table II. Clinical Outcomes for Assessing Function and Number of Included Articles

Category Outcome variable Frequency (%)
ROM (141) ROM angle 91 (64.5)
Flexion contracture 38 (26.9)
CPM angle, extension contracture, MFA Each 2 (1.4)

Active ROM, days to achieve possible range of motion (100°), ROM (passive, CPM), Each 1 (0.7)
stiffness, time to get 90° flexion (days), FF-FC

Overall function HSS, KS Each 36 (29.7)
(121) AKS 13 (10.7)
WOMAC, include K-WOMAC 11 (9.0)
OKS 5 4.0
Feller’s patellar scores 4 (3.3)
LSS 324

Activities of daily living scale, Barthel index, Bristol patellar score, CIKS, Elder’s activity Each 1 (0.8)
index, HKS, IADL, Katz index, Kujala score, Lonner Patellofemoral score, Lower
extremity functional scale, Patellar score, Social activity index

Activity (26) Cross legged 5 (19.2)
Days to straight leg raise, kneeling Each 4 (15.3)
Sit to stand, squatting posture Each 3 (11.5)
Standing from chair 2 (7.6)
Activity level, ascending & descending stairs, FRT, one leg standing, days to independent Each 1 (3.8)

walking

Gait (21) 6MWT 5 (23.8)
TUGT 3 (14.2)
Walking state 2 (9.5)

Cadence, lateral step-up test, stair-climbing test, stance time of involved limb, walking Each 1 (4.7)
distance, walking speed score, walking velocity, gait analysis, difference of
ambulation/day, self-selective comfortable gait speed, foot pressure

Strength (13) Muscle strength of leg 2 (15.3)

Average power at 60 degree/sec (watt), knee joint muscle strength (Nm), muscle strength, Each 1 (7.6)
peak torque (Nm), peak torque to body weight ratio (%), total work (J), flexor & extensor
muscle strength, quadriceps indices, MVIC, muscle activity, maximum isometric muscle

activity
Balance (6) BBS, balance ability Each 2 (33.3)
BI, static & dynamic balance Each 1 (16.6)

Numbers in caterogy column indicates number of articles included.

In frequnecy column, numbers indicates numbers of articles about each outcomes.

In frequnecy column, numbers in parentheses meants ratio (%)

ROM: range of movement, CPM: continuous passive motion unit, MFA: maximal flexion angle, FF-FC: further flexion-flexion
contracture, HSS: hospital for special surgery, KS: knee society, AKS: American Knee Society, WOMAC: Western Ontario &
McMaster Universities osteoarthritis index, OKS: Oxford knee score, LSS: Lysholm score, CIKS: crosby insall knee scores, HKS:
Hungerford and Kenna score, IADL: instrumental activities of daily living, FRT: functional reaching test, 6MWT: 6 minutes walking
test, TUGT: time up & go test, MVIC: maximal voluntary isometric contraction, BBS: Berg balance scale, BI: balance index.
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15 558 Wk I5.92+ visual analogue scale
(VAS)°] 71 o] 2310™, 1 52 % numeral rating
scale (NRS)©| o] AME-EITKTable I1I).

24 FEHE Hrele S50 2= A7] 5 self ef-
ficacy)o] 71 Bo] AREEIA, O TR0 R A3t
AE] 922 %(center for epidemiological studies-depression
scale, CES-D)9} St =91 & A& T3 (geriatric
depression scale short from Korean version, GDSSF-K)<

0]- 83+ -$-2(depression) H717} Bo| AREE AT Table IV).

4He] AL Prlsh= 322 2= 12-item short form sur-
vey (SF-12), 36-item short form survey (SF-36)$} M|
A7} 73l 37K (self-rated health status)7} S2o] 13]4
AHE-E ATK Table V).

FokS Wrlehs dEog2e %
algesic)®] 2 A}

merol, levobupivacaine)@ F7} %

EA|(conventional an-
8- (cumulated dose of fentanyl, de-
AFA Q7K (rescue
analgesics requirements)©| 7 Wkl o]o] FFAYA
(rescue antipruritus), 749} €] S5AV} 24 FE AL

Table IIL. Clinical Outcomes for Assessing Pain and Number of Included Articles

Category Outcome variable Frequency (%)
VAS (31) General 31 (46.9)

NRS (20) General (include VNRS, VRS) 20 (30.0)

Others (15) VAS at rest & on movement 3 (4.5)

VNRS-r (at rest) & VNRS-d (at dynamic), pain intensity, pain location, PDI, satisfaction Each 1 (1.5)
VAS system, VAS score according to 5 daily activities (extension, flexion, walking,
stair-walking, rest)

No specific criteria 6 (9.0)

Numbers in caterogy column indicates number of articles included.

In frequnecy column, numbers indicates numbers of articles about each outcomes.

In frequnecy column, numbers in parentheses meants ratio (%)

VAS: visual analogue scale, NRS: numeral rating scale, VNRS: verbal numeral rating scale, VRS: verbal rating scale, PDI: pain
disability index.

Table IV. Clinical Outcomes for Assessing Emotion and Number of Included Articles

Category Outcome variable Frequency (%)

Emotion (24) Self efficacy 7 (29.1)
Depression (CES-D, GDSSF-K) 4 (16.6)
FOFQ, social support Each 2 (8.3)

Fatigue (by NRS), patient satisfaction score, self-esteem, willingness to recommend the Each 1 (4.1)
same surgical anesthesia and postoperative anesthesia to others, life satisfaction (Likert
scale), anxiety, uncertainty, life satisfaction index, patient’s satisfaction

Numbers in caterogy column indicates number of articles included.

In frequnecy column, numbers indicates numbers of articles about each outcomes.

In frequnecy column, numbers in parentheses meants ratio (%)

CES-D: center for epidemiological studies-depression scale, GDSSF-K: geriatric depression scale short from Korean version,
FOFQ: fear of falling questionnaire, NRS: numeral rating scale.

Table V. Clinical Outcomes for Assessing Quality of Life and Number of Included Articles

Outcome variable
SF-12, SF-36, self-rated health status

Numbers in caterogy column indicates number of articles included.

In frequnecy column, numbers indicates numbers of articles about each outcomes.
In frequnecy column, numbers in parentheses meants ratio (%)

SF-12: 12-item short form survey, SF-36: 36-item short form survey.

Category
Quality of life (3)

Frequency (%)
Each 1 (33.3)
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Table VI Clinical Outcomes for Assessing Medication and Number of Included Articles

Category Outcome variable Frequency (%)
Conventional Cumulated dose (fentanyl, demerol, levobupivacaine), rescue analgesics requirements Each 5 (18.5)
analgesic (10)

PCA (9) PCEA volume used 3 (11.1)
Cumulated bolus dose of IV PCA (ml) 2 (74)
Femoral PCA bolus use, complete resolution time (minute), duration of IV PCA use Each 1 (3.7)

(minute), remaining amount of IV PCA (mL)

Others (8) Rescue antipruritics 4 (14.8)
Rescue antiemetics 2 (74)
Number of patients who required additional analgesia or sedation, number of patients Each 1 (3.7)

requiring propofol infusion & antiemetics & antihypertensives

Numbers in caterogy column indicates number of articles included.

In frequnecy column, numbers indicates numbers of articles about each outcomes.

In frequnecy column, numbers in parentheses meants ratio (%)

PCA: patient controlled analgesia, PCEA: patient controlled epidural analgesia.

Table VIL Clinical Outcomes for Assessing Adverse Events and Number of Included Articles

Category Outcome variable Frequency(%)

Adverse events (49) Nausea & vomiting & retching (include PONV, INVR) 13 (42.8)
Pruritus 7 (14.2)
Dizziness, sedation Each 5 (10.2)
Motor block, respiratory depression Each 3 (6.1)
Headache, hypotension, urinary retention Each 2 (4.0)

Bradycardia, dyspnea, shivering, somnolence (categorized as 1, 2, 3, 4), upper level of Each 1 (2.0)
loss of cold sensation, redness, swelling, heating sense

Numbers in caterogy column indicates number of articles included.

In frequnecy column, numbers indicates numbers of articles about each outcomes.
In frequnecy column, numbers in parentheses meants ratio (%)
PONV: postoperative nausea and vomiting, INVR: index of nausea, vomiting and retching.

#H(patient-controlled epidural analgesia volume used) =
o= Hltﬂ—c‘?}ﬂl A5 ST Table VI).
= & F2E-S Wrlshs o RE o4, TE,
74 @(nausea, vomiting, retching)®] 4381714 743} 7}
B (pruritus) =02 7P WIS, X H(dizziness),
213 (sedation) 2 1 TH&-0 & FU3H| WUTK Table VII).
o]eof, WAMAA 3 7Hradiological evaluation) 35
o2= EA=Z 2 A Y(femorotibial angle & align-
ment), A Y=2] ¢ X|(position of implant), WA T3}
A D ARIEQ] slj2](o]h(presense of radiolucent line

& loosening of component)2] ARE-o] 71 B3ht).

|

A
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7}oll= SF-122} SF-36, Self-rated health status”} =8 A
HE AREATE Fofo] HriA| oA = A Y] 3
Fo@ 371 XA 877, FAEe HURAEEE
A, TE, sl7Hdo] wol| AREITE & AT A
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rsﬂ

J§7]'7<]4—-4 ‘rr-4d 7Rl o]
«l ¥ Ccosell "z A7 =9
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715 (function), ¥4} THES(patient satisfaction), #|<+<
(revision surgery), F-2-&{(adverse event), AFd(death), H]
S(cost) So] F8 =IO HrhElolo} ghrkm Bw
gk vk ok a8y sie A ATE 283k
710l 7dellA o]HZ Aol thek & 1o o]
FAA] ke A7} ATk Impellizzeri 58 201733l

23 & Aol A] 220]= core outcome measures index

ETE 37t AR HE e e A gk
gA-go 2 st v Qlrh sl Aol A= F5(pain),
71%s(function), 57 HHH 4] Z(symptom specific
U9l &ko] Z(general well being), AFS]
A Aoll(social disability), G52 oll(work disability)
T AR vk Atk 1y Y ATE S i
AZOE HE7h Wol WA il & A7} o]HA
2 92 A7} Utk Wylde 5'2-& TKR F¢] T4 &
Zoll gk AAH EH 12S 59 55 7 =(pain se-
verity), ¢FEAS{(use of pain medication), $%-2] Z(pain
quality), T52] A1ZH4 & d(temporal aspects of pain),
715 (physical function), 7+*(emotional function), $A}-2]
749k 3 7Kpariticpants ratings of gobal improvement)
59 =rde =& Wylde 59 o] % sd A7
2 &3 1] 35 Al dyjo] AE B3 e
X & o] THdAQ T35l tigk COSE Attt
3 AToNM = B5 % E(pain intensity), 7]'5(pain and

physical functioning), ¥

AT

well being),

’JAYgke] @ EHpain intererence

with daily living), §%2] AIXF2] SH(temporal aspects of
pain, time and pain), %0l g+ 7]<(pain description),
59 14 ZH(emotional aspects of pain), 2= A}
o] ik v
(improvements and satisfaction with pain relief) 5& 41
Az uk Aok ey alg Aol FEREolu 4k
Aol thek Rav) gla v 9 ddde= HEde
3}74]%0] J—Xﬂﬁhjr B A e 718 =9 A=
44, ool 4, 7o, AR 5

sgeh T B a7 B

S{(use of pain medications), 5%

Fe 5 1#2E 535 dnjy EFo|nE 34 dylo]
AT T T R HT FES ==3loF s,
B ATe 3% A7E 53 v AR5EAL 2oE
Zh=

A Az €49 715 M &7t it B4
ATEE 29 HE, 49 HE ZF WOMAC A2}
VAS #Aas 931013% 91 Aol A9 ARG ¢
ARz 95T FoF AAETHE A7t AR,
A AJTE F WOMAC A7t /M= 55, 24,
%%71%«1 7HA] FAEZoA EEXRRT a3Ho)
e AT AAE AT, @9 BAZE A=
FES J_Eﬂ el 11479 gxtof|A| H X 5E ALt

34% (319)9] S &3] LS A
I} 27} A -E(measure yourself medical outcome profile)
HAae= 1129 A8 Fof] 55(4.241.2 to 2.9+1.4), &
Z(4.1£1.3 to 2.9+1.3), 7]%5(4.5¢1.1 to 3.3x1.2)°1A <
Ao g folst TS BT, o]F B = B4

&3l 28 &

F&o] aigo] Fof 58-S M 5 AT
=3, F A B WOMAC AFE 35 67, 734 ¥
7IRbERt BEsA AT, EAe] B3, A, &
T AN W 5% Nl R EAt Slo] kA
atal &bl Azt meks £ 759
W7k @] cosdll 3k = lvkal AzbEn.

EZo A= VAS, NRS7} Bo] AR5 = H7FA Q]
o, A A7 g d3 A8 55 oA He ATE F
PSHAFY. 53] 3 A8+ WOMAC, VAS &

FefetAl idstal @4 we dEd v= S

&%, Zoll(disability) S 741
37t QlFel BuHAR. bt TF =T
AA Aol 71RAQ] BrIA % F SFHEA, 3o
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A - AR - o] gHl - HrjE] - A5 - AER - 3] - AH]

cosel= Z3he % sirk ATE ofn] A7) HAG A ER £F dujo] AT
o) ZRolAE A7) BT R $-20] Hol AR U AF AT 5o wie Fa| AEs1Se) delE A
= A wgE, 25 Ud A Az musk A4 A Cosel ALL AT F& AT Basiy, & A7

Aol olv] Tt PAARE B ATHROR, £ A AARE P gl B ek =, A 3

& F BB S-20] oINS Bgol B 0T B HolA =8 49 Holgule]2vt 230 8 #Y

ok weba TKR 449 §kef Cosoll Aol tigt 7t ﬂ«l“‘oﬂ 53 =755 Foliy] ofEiglen, =

g SolA 7ol F=5ste] I AES2 Al 8ol
ahel Aol theliA= =0l M= finom, 71E9] 9 1/} AHA=E FRlslr] ofE e 497 Bsves A=

FACIAE TKR ¥ gko] Aol tisiA & B4& 7120l Ao T}

A & Aoz Btk 13y XS5 FAES] He FTATE o 57| HE FUE ST it T

AL sANItE Barse] glom), Hde & AHE Bol 7Hsh] ofHk shxRE & AgellA 1

A e AFEe] Wol FE I 9loP? TKR 5& F oAl 4 AREL ABIE 18T F s

Zke] gke] cosell ate] A= xdkd = 9l DTN F&3] A& 7hssid, oA @At
F=A ol M e FE F WA EL—TLEWI g Wrkele AEA S FodFAAE AL Thsd

o] Btk A ARE HIEY PR FE F 0 ZoR Bt B £ A7 2= Ao R, &5 Y

o] TS AR R EoF T vk AT7EH A gl TKRE A 83h= oA TKRS s ¢

o FF JFA aT7HE FJX 8o AAE S AES FOE FAHQ o] Wl Fute] Ae <l

= COosell 32 &+ S Aoz Helrh B HE o] 83 A3 A5 Sl TKR $9] g
TFE T LR E o4l TE 9 sl He] 7 A5 235 FA45] 913 COSE Y&l Wie %

BT A, 3eF 5o PR Ee S R Ewol AT7F = ojof & Aot

HATPH. webA] s G =3 gojXge] FE &

AGA 58] BaIE HFrlsh= cosoll 232 + Utk =
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