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2) 8% W7t B4 44
[ 2] 7Y JJEdBeldd A5 H7F ¥4 4
S TAHS TAHA FaU-&
1 2 o3 JAzdde =g 71AA AT | Jdsade] Ad ol o
sbel=ebel | W 7ol E@Ql(B1-2012-5-015 | 7hol =<l
Implants for surgery -- Partial
) ISO and total hip joint prostheses | 13 dH o] #HE = et
7206-1:2008 - Part 1: Classification and | X529 Hjol| &3 W&
designation of dimensions
Implants for surgery -- Partial | HEF FAFS] W74 AF.
and total hip joint prostheses | A|&¢] uit] FFo u& 9
3 ISO -- Part 4: Determination of | &< uUed w72 =&
7206-4:2010 endurance  properties and | AAZ AP F7|9 IAFE
performance  of  stemmed | @48 ] 742 F714 <l
femoral components T35 Aol 7Hg
Implants for surgery -- Partial | HEF FA4FS] W4 AlE.
and total hip joint prostheses | A|&2] wg ZEg ZFHHEZ]
- Part 6: Endurance | 9t 2 W3S vERd wfj7bA
1SO _ _ - - ]
4 206-62013 properties testing and | == AABT AP F719
' performance requirements of | TE g4 ) 742
neck region of stemmed | F7]Z<% F3E A5 wH
femoral components Fatol 7He
4 9% =L U4 GFe
Implants for surgery -- Partial | {13 % & o] ¥4 9 TR
150 and total hip-joint prostheses | ZHA|ol A&HI FH E&=
5 206.102003 |~ Part 10: Determination of | A% E& I& Alole 4,
e resistance to static load of | %, AgdE FHo o] A
modular femoral heads A o] 2 &5 71744
S7HA A
Standard Guide for Evaluating | =& @4 XHFEE MY A
ASTM , _ B
6 181415 Modular Hip and Knee Joint | F84 238 H7F Wi
' Components A3 H2~E WHS 3}
f)tatndar.d. Test tll\l/[ethodAf.oZ 9103 T o] 7 o Ho|H =
eterminin e ia
ASTM ) 5 Ul eas) s waw e
7 Disassembly Force of Taper e N
F2009:00(2011) , ARt EEUYHE I
Connections of Modular N
dAEE =9 5 24
Prostheses
Standard Practice for| R88 Tx9 Jdolud
ASTM . -
8 758013 Evaluation of Modular | B3 &0 A&3stn, 2=FlY
' Connection  of  Proximally | ¢ A FolA =g 49
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Fixed Femoral Hip Prosthesis NG =AY 32 gy
) 744 F713 1 s
Aol 713
150 Water for analytical laboratory | A & ¢l AH&E = T&
9 use -- Specification and test | A|Zo| Al&E= Eo Oigh
3696:1987
methods W&
10 ISO Implants for surgery -- Acrylic | A1 @oll A&EH&= A wiA
5833:2002 resin cements (Acrylic resin cements) 871
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42 5 B7F AEdE B2 A

w olzdgo|atde 2AxE AE(Non-modular stem) 2t 22|& AE (Modular stem)

°2 FE=H0H ISO 7206-4, ISO 72066 A0 M= 2tz &olet ui+4

A" =740] MAIStD Jch =2 ZHo|=EE2lQloflM 2Tlst= J7HHE eladdo|
HH2 x| ™= SAS 2sto] 270 0] | 0| =& = defol=2=2
=2 4l (Modular stem)2| 7|&=& M E235l= Zo| M&tsicil =teh=lch

7} 1SO 7206-4:2010

(Implants for surgery -- Partial and total hip joint prostheses
-- Part 4: Determination of endurance properties and
performance of stemmed femoral components)

. 1SO 7206-1:2008

(Implants for surgery -- Partial and total hip joint prostheses

-- Part 1: Classification and designation of dimensions)

7} (38 11 Faske] AR = A7 28] g W A 7

= =

FoIAG: & TZhol=gRldld = £28]e CT doje ANY =4

Ao Tzo] Huw FEsiA SHHolof ).
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= CT A 7= AR 1A Zxio] A=

Atk 1Y ATE o8&t AAE offset angle(a®, B°)THF
NEE 71golm, AulE Mg olgste] AnE BAALNT
of Wl WYy miAe] GF wR dl=o T4 e AZD)=
NPAT FFL E F Jonz FoF shefof Ak
[3E£ 5] Parameter for test set-up
Parameter Tolerance Stem length
CT (mm) + 2 CT =< 120 120 < CT < 250 CT > 250
D (mm) t 2 0.66 x CT 80 CT - 100
e (°) + 1 10 10 0
& () + 1 9 9 4
ot AHlE o] FE3] A3tEH ARE AAFH R XS 5

NA Aol 14 717E AAAAS 28 A7} H
38 W7tA AES AREA ekoto} et
WAL Te g SHLS 2ok Bk
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[3£ 6] Parameters for testing

B |z
[aN]
AlS
[@N]
5=
Z.
o
S
_kOd 3
ko)
N mpo%
VI | Z S|~
COO%XZ
VINIQ| o |~
o = Lo
~ 8
=
—
©
o)
<
N Z
v S
[@N]
= |~
(@)
g
wn
) ~
mmmyms
\Mbbcmmm
5
= Q
| T O
Hl5 5 0|0 e
O S|fl &
S |- Fms
~ Z

2=

= 1 ~ 30 Hz ®H¢oA A3

131

7FsAo] glrkd A wrE

i

SA3th °F 300 cycle

1.25 x f

|
—

=

SR

NP

4) A&7

o] M¥o] 1,25 x f == 5 mmE

A

/\]Si

Ko}
T

7F. ©F 300 cycle
3 AR T

_
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FEolHHe] THes

< 2" AR dEARE A58 AT W Aol

7} ISO 7206-6:2013
(Implants for surgery -- Partial and total hip joint prostheses
-- Part 6: Endurance properties testing and performance
requirements of neck region of stemmed femoral components)
L. ISO 7206-1:2008
(Implants for surgery -- Partial and total hip joint prostheses

-- Part 1: Classification and designation of dimensions)

b HEE A9)E WP AP YR g /TR AR
2ol vz LEe nHUT
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Re W7tA A5 1Y 7|FE AXAZIT 1y wjA T} H
BetE w7hA] A@E AEEA e

T Fu 28" F2 A5 F2] FeAdo] RasAY dagol
A== g A, FEHISO 36969 HAIH wHlol| ufe}
3 51 Tl IFHEFNaC) 9.0 g/Ls =
A AlgsloF g A@she B¢ AR EE FES
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Hojopgitt. REek, A g9 B2 JhsAdo] vt Ao tiY]
FANA AFS AAsEE FH)

(
(

boge)

.

_‘|7_



[3£ 7] Parameters for testing

Maximum load 5,340 N
minimum load between 500 N and 600 N
Number of cycles 1 x 107
Frequency 5 Hz or less
Number of unbroken 6
specimens

AL AE W FoeE 5 Hz o)shE AT weF AR} 149
7FsAdo] STk AF WM Fuig 1~ 30 He
of. AAW BFol + 2%0] 23 WIE HeF 5 YL FUF

A=
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4) M7=

w72 Al

o}
=2

o] WAy

7] HEHET 3 mm

U, AR s

7t AE
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3) W& =F(Modular head) A&
(1) B7H=4

£ A¥L2 head9} steme] £ -

FEARY Ee AA2RE gEZF 485, Add U 573
A (=W, 45 28 )l U sz nAEN Ee dE)E

7} 1SO 7206-10:2013

(Implants for surgery -- Partial and total hip-joint prostheses
-- Part 10: Determination of resistance to static load of

modular femoral heads)

L} ASTM F2009 - 00(2011)
(Standard Test Method for Determining the Axial Disassembly

Force of Taper Connections of Modular Prostheses)

(3) Al xR
[N A= =H]

7F ZF Aduit A28 HE = F(head) R 7 F(neck) AIEE A
L= Y i .=

R (circularity), 2 X% (linearity), ¥H

7let 91 HEES AASIL AR s

rr

ok

. 9o 2o AH Bs dnsg,
2 odBAe AASY 94 FEER AT
L 158 B9k 289 AHE olgs) 1% AlAl felo AHHT)
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Zo sl =& AR

- Ao A AA AZAIZIT
o Algses A3 2 AE F [28 7] AAE ZAE FAE FA
sfloF g},
1 |3l 44 5 | 3=
2 |3d= a | AA71Y stEFol tigk ¥ =9 FAF=(0 £ D°
3 | 4g X |3 FAozHEHY FF= o34 = (0 + 0.1) mm
4 |9 =



=

0.75 x 3| =%

A%t T A, (b) BAASAE BH oA

o

[Z29 8] (a) 3= =H

ol 05 £ 0.1 kN/s 3t5HISE 2.0 + 0.2 kN HA 5 93 &
7yttt stEA|o 7 £V A 0.04 £ 0.01 mm/s £%

Hh AR E AHARSEY E4FE0] A=A FlTn.

28 8] (@)% Bol 9BY =9 HoS T3 BE =

U A7 E o83ty stEAle] BREoA 05 + 0.1 kN/s9| 3%

tetet. stEAlo 7 71’ A5 0.04 £

=
o
it
2
A
ot
o
N
ok

0.01 mm/s8] 2EEI=E £ 2 35 7lelal A== HolHE
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3=

A 71718 o]gst] W AEEoA 0.008 + 0.0008
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[ 10] 7PHE HHAd A& A2 oA

o uld vido] 288 AsEH AnE AMHOR YT
2o 14 7178 AAANY 18 W=7}

sk w7bx AlEe AlRFeA] shojol By

& ABE ATE AL NG A B3 S| AR

N

B

Eo FAH AAES ARE ABZAF7| gEd I F
NP8 ALE zolal AR W] SutEA FAHES &
B 3o}

nh AR AL t7]E G olA g

ik Al shE B RbE 272 (& 8] #o] AAgth

[3£ 8] Parameters for testing

Maximum load 2,300 N
minimum load between 200 N and 300 N
Number of cycles 5 % 10°
Frequency 5 Hz or less
Number of unbroken 6
specimens

b BE BBRISEG x 107 3) ol F ARE DFALAN 2o @

3 AFY @H FQd FE& Xeray HIFRI HA 53
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1) 2FoekEetdA e)8717]e] AESE ol A FH7IET4, (AFAILA A2014-115%)

2) ISO 7206-1:2008 Implants for surgery -- Partial and total hip joint prostheses -- Part 1:
Classification and designation of dimensions

3) ISO 7206-4:2010 Implants for surgery -- Partial and total hip joint prostheses -- Part 4:
Determination of endurance properties and performance of stemmed femoral
components

4) ISO 7206-6:2013 Implants for surgery -- Partial and total hip joint prostheses -- Part 6:
Endurance properties testing and performance requirements of neck region of stemmed
femoral components

5) ISO 7206-10:2003 Implants for surgery -- Partial and total hip-joint prostheses -- Part 10:
Determination of resistance to static load of modular femoral heads

6) ISO 3696:1987 Water for analytical laboratory use -- Specification and test methods

7) ISO 5833:2002 Implants for surgery -- Acrylic resin cements

8) ISO 10993 Biological evaluation of medical devices -- Part 1: Evaluation and testing
within a risk management process

9) ASTM F2009:00(2011) Standard Test Method for Determining the Axial Disassembly
Force of Taper Connections of Modular Prostheses

10) ASTM F2580:13 Standard Practice for Evaluation of Modular Connection of Proximally

Fixed Femoral Hip Prosthesis
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w=7tdol siAl= AT, FAANA FA I A i, =7
A, Aol fr, AT Aol gk AR T2 AITH U
Al Faoll 71Eo = FAK ST

HHE AF5AHY JdFddoldd AX gz 2+ Y FYSHA
fEE AR dzZ & e =718 BEZX(broach)E ©o]&3
g2ag S Algsta FA™g Ir]d =2 A AlE AUES AUEE

L]
T  120EEE A e g, od, 127d) 5
HFARA 2, Harris Hip Score?, WOMAC Scored, Oxford Hip Score?

So 94 A 5 ANB

-

2) Kalairajah et al/, Health Outcome Measures in the Evaluation of Total Hip Arthroplasties—A
Comparison Between the Harris Hip Score and the Oxford Hip Score. The Journal of Arthroplasty
Vol. 20, No. 8, 1037-1041(2005)

3) Tubach et al, Evaluation of clinically relevant changes in patient reported outcomes in knee and hip
osteoarthritis: the minimal clinically important improvement. Ann Rheum Dis. 64, 29-22(2004)
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O|0|0O|0o
O|0|0O|0o
O|0|0O|0

O|0|O
O|O|O
O|O|O

D AT zA: AW, FUSEWE, Yo, mgFE, AY 5ol

9 1

AN

2 BE3F : gk, Wus, 5§45, AL ol FAG
BE/GEA Fu Ak BARY B $2d, oFE 9 g G

4) dwrdH 7 AL WBC, RBC, Hematocrit, Hemoglobin, Reticulocytes,
Platelete, WBC differential count (Eosinophils, Basophils, Band
Neutrophils, Segmented Neutrophils, Lymphocytes, Monocytes),
ESR

5 @3y Ak PT, PTT, INR

6) ¥Ht3}stA AL Calcium, Phosphorus, AST, ALT, Alkaline Phosphatase,
y -GT, glucose, BUN, Protein, Creatinine, Direct bilirubin, LDH,
Albumin, Sodium, Potassium, Chloride, Total Cholesterole, CRP

7) A~ AL Color, Specific gravity, pH, Leucocytes, Nitrite, Protein,
Glucose, Ketone, RBC,  Urobilinogen, Bilirubin

8) Al AL &2HAA(L-HCOE &I,

9) HAASEA AA} o)A AZH D =m "AA AR F}HR]

w 1T

10) Harris Hip Score: 9@ o] #d 3 #HAstY thorst d43 U=
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she Nzdom bg wol ALg
100-90%1 A% H-, 90-80%

0m Rkl B EFoR &/

¥ 31 9o, Harris Hip Score=

A% %, 80-70 A F=

-

Hip ID:

Study Hip: = Left = Right

Harris Hip Score

Examination Date (MM/DD/YY): T I

Subject Initials: | [ | |

T Mone or ignotes it (44)

T Slight, accasional, no compromise in activibes (40)

T Mild pasn, no effect on average actvibes, rarsly moderate
pain with unusual activity, may take aspinn (30)

T Moderale Pain, blembie bul makes concesson o pain.
Same imitation of ordinary activity of work_ May require
Decasional pain medication stronger than aspenn [20)

[T Marked pain, sarious fimitation of activities {10}

[ Teotally disabiled, crippled, pain in bed, Bedridden (0)

L

= None {11)

T Shght (B}

T Moderate (5)

T Severe (0)

Support

™ Mone (11}

[ Cane for long walks (7)

0 Cane mast of time (5)

T One crutch (3)

T Two canes (2)

7 Two crutches or mot able to walk (0}
Distance Walked

T Uniimited (11)
O Six biccks (B)
O Two or three blocks (3)
T Indoors only (2)
7 Bed and chalr only {D)
Sitting
T Comtortably in ordinary chair for one hour (S)
= Cwn & high ehair for 30 minutes (3)

T Unable to st comiortably i any chair (01}
Enter public transportation

O ¥es{1)
[ Mo (3}

Medical Record Number:
[ nterva: |
Harris Hip Score
Pain jcheck one) Stairs

Put on Shoes and Socks
T With ease (4)
= With difficulty (2)
7 Unakbe {0)

Absence of Deformity (All yes = 4; Less than 4 =0)
Less than 30" fixed Rexion contracture O Yes T Mo
Less than 10" fed abduchon C Yes OO No
Less tham 10" fined mbtemal rotaten n ederscn [ Yes T No

Range of Motion (*ndicates normal)

Range of Motion Score

Total Harris Hip Score

T~ Normally without using a railing (4)
T MNomially using & railing (2)

= in any manner (1)

I~ Unabie to do-stairs (0}

Limb lengzh discrepancy kessthan3.2em T Yes © Mo

Flesmion {*140")
Abducson (*40%)
Adducson (40" )
Extemial Rotafion [*40°)
Intemal Rotation (*40")
Range of Motion Scale

2171 -300* (3] 61°-100 (2)
161° - 210" {4) "-80" (1)
101° - 160" (3) 0 - 300 (W

_49_



11) WOMAC Score: =#d 4 A 55X S48H<Q Western Ontario
and McMaster Universities osteoarthritis index(¢]sWOMAC)-S
Hd7l5e FA4E U= AE T 7HE EY 2ole A9
StUE 13d e £3dS X3 SR Y ZdHd ol #-g
ZNE Hristr] #1% =7olw 4 AEnt A EA7F
sled 08, ofHmilde 1 H, o= d=o|H(moderate) 25
AslH(severe) 34, 183l o AlstH(extreme) 44 0] Fo{xIth
m2tA WOMAC score= A4 T5 FA X3 Ayoln 14
o]slo]™ excellent, 15-28 ©|® good, 29-38% o]™ fair, 38%
o]/%go]H poor® WA I},

o

—I—‘

=
3T

WOMALC Score
Section A (Pain)

How much pain do you have?
1, Walking on a flat surface,

2, Going up or down stairs,

3. At night while in bed,

4, Sitting or lying,

5, Standing upright,

Section B (Stiffness)

6. How severe is your stiffness after first wakening in the morning?
7. How severe is your stiffness after siting, lying, or resting later in the day?

Section C (Function)

What degree of difficulty do you have with:

_50_



8, Descending stairs?

9 Ascending stairs?

10, Rising from sitting?

11, Standing?

12, Bending to floor?

13, Walking on flat?

14, Getting in/out of car?

15, Going shopping?

16, Pulting on socks/stocking?
17, Rising from bed?

18, Taking off socks/stocking?
19, Lying in bed?

20, Getting in/out of bath?

21, Sitting?

22, Getting on/off toilet?

23, Heavy domestc dutes?
24 Light domestic duties?

12) Oxford Hip Score: dWoldd A3d=& = A9 7|5 %
E=S Hrslr] Y3 Aoz ZF ZAFE 1l(none) ~ Slextreme)<]
A7 AAEY, o] AFE= HA 12%(best)F Al 6074 (worst) 0. 2

=3

ndt
2
(i,

Table

Summary of Oxford Hip Questionnaire

During the past 4 wk, how would you describe the pain you usually had from
your hip?

Scoring Calegories-Score

Mone=1 Very mild=2  Mild=% Moderste=d  Smyere=5

During the past 4 wk, have you had any trouble with washing and drying yoursell
(all @ver) because of your hip?

Scaring Calcgories-Score

Notrouble atoll-1  Vary litle rouble-2  Modorate vouble-3

Exrernoly dilficuit-4  Impassible to do-5

During the past 4 wk, have you had any trouble getting in and oul of a car or using
public transportation because of your hip?

Scoring Categories-Score

No wouble ot all=1 Mary little woubte-2  Moderate wouble=3

Extremety difficu-4  Impassible to do-§

During the past 4 wk, have you been able to put on socks, stockings, or tights?
Scoring Categories-Score

You, easity-1  Linte difficulty-2' Moderatoly difficult=3  Bxtremoly dilflculi-4  Imjossible-5
During the past 4 wk, could you do the heusehold thopping on your own?
Scoring Catcgaries-Score

Yes, wasily-1  Linke ditficuity-2 - Moderately difficun-3  Exeromoly aifficult-4 - Notat ail-§
During the past 4 wk for how long have you been able to walk (with or without'a
stick) before pain from your hip becomes severce?

Scoring Categories=Score

Nopain-1 16-30min-2 5 15min-3 1 Houseonly-4  Not ot all-5

During the past 4 wi, have you been able to use stairs?

Scaring Categaries-Scare

¥irs, casity-1 Littte cifficuliy-2  Mogeratoly dilficun-3  Extromaly difficult-4 Mot ot all-5
During the past 4 wk, how painful has it been for you ta stand up from a chair
because of your hip?

Scoring Categories-Score

Mopain-1  Slightly painful-2  Modserately painful-3 Very painful-4  Unbeatabie-5
During the past 4 wk, have you limped when walking because of your hip?
Scoring Categories-Score

Rarclyinever-1  Sometimes-2  Often-3  MosUof the time=4 Al of the time=5.

During the past 4 wk, have you had any sudden, severe pain—"shoating,”
“stabbing,"” or “spasms"—from the affected hip?

Scoring Calegories-Score

Motasali-1  Only 1-2 days-2 Somedays-3  Moss daye-d  Every day-5

During the past 4 wk, how much has pain from your hip interfered with your usual
work (including housework)?

Scaring Categarics-Score

Notstgl-1  Alimiebi-2  Moderstely-3  Grestly-4  Totally-5

During the past 4 wk, have you been troubled in bed at night by pain from your hip?
Scoring Categories=Score

Motetal-1 Only 1-Zdays-2  Somedays-3  Meostdaysd  Everyday-5
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