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Summary

Title of Project Development of Medical Device Clinical Trial Protocol

Clinical Protocol, Coronary Artery Disease, Drug Eluting Stents,
Key Words Biocompatible Dental Restorative Material, Osteointegration and Bone
Density Improvement, Electrical Stimulation

Institute Samsung Medical Center Project Leader Sung Hwa Hong

Project Period February 28, 2007 ~ November 30, 2007

Current Korean medical device industry would encounter its brighterfuture ahead when it
is converged with competitive 1T, BT, NT industriescompared to other developed countries
and increase of consumer market of medical device, triggered by the increase of old age
generations , well-being trends. This industrial sector is expected to enter into the level of
world 5™ medical device competitor by the year of 2015.

In order to make this goal in practice, it is critical to amend the deficiencies in current
domestic infrastructure of system, human resource and material which is followed by the
safety and effectiveness assessment in commercializing medical device.

Although, the evaluation system of investigational drug is stabilized through continuing
tryouts, that of medical device is tremendously diversified, it is vital for us to establish the
standard in operating procedure in this sector.

The purpose of this project(research) is to develop clinical trial protocol based on the
different categories of disease(Drug eluting stent, Biocompatible dental Restorative Material,
Osteointegration and bone density improvement for electrical stimulation) and evaluation
guidance(policies) according to the statistical method, so as to enhance the credibility of
domestic clinical trials internationally and support the commercializing the newly developed
medical device.

Considering the present domestic and international market and special characteristic of
medical device, we proposed the guidelines on effectiveness and safety assessment criteria in
individual diseases, securement of subject inclusion and exclusion criteria, establishment of
evaluation criteria for total subject number based on the statisticalmethod, procedure for
informed consent form, effective human research protection program and amendment
procedure for clinical trial process.

Moreover, we have selected the samples in the priority order of developing medical device
guidelines and surveyed total of 183 companies. We have researched the list of currently
developing medical devices, needs of clinical trials and opinions on the clinical research
guidelines. On the survey, we gathered unexpected response that over 75% of correspondence
were against the development of guideline due to the worries over its role as regulatory
factors and wants to keep their know-how to themselves.

Percentage of contact lenses were significantly high in the efficiency test of most prevalent
of government approval in near future, followed by Spinal interlaminal fixation orthosis.
In conclusion, we are submitting this final reportin the standard operating procedure of
protocol, based on the opinion from experts from different categories of disease and proposes
adequate subject number and assessment procedure according to the statistical method.

11




Opinion of Project Manager

Scope

Current domestic and international status of medical device
development

Current domestic and international status of clinical trial
and protocol development

Investigate the priority order of developing medical device
research protocol

Guidance to develop clinical trial protocol based on the
different categories of disease(Drug eluting stent,
Biocompatible dental Restorative Material, Osteointegration
and bone density improvement for electrical stimulation)
and evaluation guidance(policies) according to the

statistical method

Limitation

Firstly, development of clinical research protocol must
consider which target i1s the first goal of evaluating
efficacy or safety. The following goal would be the
development of total participating subject number and
subject inclusion/exclusion criteria.

However, there are limitation in giving uniformed protocol
due to the frequent changes of development methodologies
and diversity of medical devices.

Therefore, this project i1s mainly focused on the essential
factors in conducting medical device research in clinical

trials.

Direction For

Consider following factorswhen applying the guidance;

modify the basis of total participating subject number and

Citation subject inclusion/exclusion criteria according to the field
and objective of medical device development.
Supervisory
Office KFDA OOQO Team (8 OO0 ~ OO0OOQ)

12
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@Al "= FDAS &Q1& Whe AlES 27F4olH, ol A Al E aL
T AMEE oFE8E 2HEZF /EE 9lom A= Al A Aol o]2a1 itk
(1) Sirolimus—eluting stent (Cypher®, Cordis)
t FDA S91& W& AFom uetE HIEete] A7l Zb=ol A g ARSI At
(2) Paclitaxel—eluting stent (TAXUS®, Boston Scientific Corp.)
t FDA 91 W& AFoz fuetE HIEeto] A7l Zb=olA g AREEa A
(3) Zotarolimus—eluting stent (Endeavor®, Medtronic)
: KFDA $Q1& W& AlFoz vt fyolA el ARgHar gl
(4) Paclitaxel—eluting stent (Pico—Elite®, AMG)
: KFDA 5918 &2 Aoz feuetal A Aldg v A &8kl
(5) Everolimus—eluting stent (Xience®, Abbott)
Dok AlRE AL QA= AN A A-OlA wle e AAE Hol Floew = Il =9
2 oA olt}.
(6) Biolimus A9—eluting stent (Nobori®, Terumo)

Dok ABET gAE BT, Y NG T4 4AE uel Foh

vy

U I 428E 2HEd A% Jleie 3%

(1) =l A oF2-E5 2'ES] o] 23k 3ibs 2702 vpops|al glon} obx Adadk A= fith

(2) FE§E 2REY Ao 2UE ERE A, 2 487 9% FFA (polymer), el A

2. BAHRY AF}E FEA (A ZolyAed g 7leNE a3

7h =9 A4S Zol A dE Tlehd dF

(1) "=+ FDAY X 1&g FHo]A

A v FDAS] X|3-8 Zol2 A 52l AAlE 27HA|Z 25 2
(7}) Class II Special Controls

2
oy
r o
2

— FDAY #xtA el %2 o] ulE Premarket Notification®] ZLZ dFx|ut AAF A|Fo] Q7

— AF Aoy pAeteld . F A& AME-E = Hydroxyapatite, Tricalcium Phosphate,

Polylactic/Polyglycolic Acids, Collagen 52| X|#}-& o]

16



(1) Class 1II

(2) "= FDAS A& =o|2 A 52l A+
AR vl FDAS] A 78 Zol A o] 5ls W2 A% Class II Special Controlsel] 3l &a}
T 7379k Class Il siab= A5 2H2 ofefje} L2k
(7F) Class II Special Controls A3
— Bio—OSS®: bovine bone powder®] °]F Zol4Al= 10 o] A/dolA AH&d AlF
— MBCP®: B—Tricalcium phosphate A3 Hydroxyapatite’d #o] &3+l A Zol Al A)
(1} Class III #|3#
— GEM 21S™ (Growth Factor Enhanced Matrix) : B—Tricalcium Phosphatecll &4
PDGF7} 71 A%

— InFuse Bone Graft : absorbable collagen sponges®} €4 BMP—27F H7}H A=

S X ZoldAd dd ZleE a%

— I A 3g ZolA 3|Ale AA 57 A= vketEar Qo)
(F) Q=514
BBP®: bovine bone powder

Biocera™: bovine bone powder®] Calcium phosphateE Coating

i

Syncera®: B—Tricalcium phosphate A2 g4 o]
(F)gknlol o H =

SureFuse™: A A% @ my& AES AAS &3] & 714

ot Y

SureOss™: =A%
(F)fol ¥
OCS—B®: bovine bone powder, ©]% o]

(7)PURGO (&4 A& ¢

%2 (Freeze Dried Bone Allograft)

MBCP®: (—Tricalcium phosphate “J%#3 Hydroxyapatite “d+°] <3t 4 =
o] 2 A

ICB®: Irradiated Cancellous Bone and Marrow, &3 3 0]2] |
OraGRAFT™: 572 Az ¢ &3 & 714

NuOss™: Deproteinized Bovine Bone, ©]%& Zo] A4 A4l vlo] v =
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Bio—OSS®: bovine bone powder, ©]F ZFo]2] A

— @A AIE ZolAA el Qo] EfF=rF A7) gl SAE AlES ANt 56
o gleh webd, Gl ZolAAl Ul $5E FHE B} Q= AR ARG BY BAS
A7 71 wEkew i Aol
3. 7] =& 2 9k L A% AVAS7Y Vs AT EF
7h Sd 2R 2 2% $3S AT AVAST dE A A A% AL
AAZA S 2ARE Y BUE FAL AT A7) A4S AL A Qe Ao A
ATE ohek fl=roll A = A A= thed Zoh
— Biomet Korea A} : OrthoPak, EBI
— OrthoFix Korea A} : Physiostim
s AN SIS A A Ao, A FAARJ] AL gl Aor A HIAU
U 9 R 2 2k TS A% AVAFVI A AL A A" AL
[ 1] =9 S/ 32 S8 3 g A71A=710 g A 3L A
Table 2: Summary of the Non-invasive Bone Growth Stimulators for Reclassification
 Manufacturer . [ Trade Name 5
: i . X ' : . whT Al £
Biolectron OrthoPak@ Bone | Treatment of an established Capacitive 60 kHz, 3 t0 6.3 Volts (V) | 24 hours per day (hrs/day)
s Growth Stimulator | nonunion secondary to trauma Coupling peak to peak Up to 200 days
Biolectron SpinalPak® Adjunct electrical treatment to Capacitive 60kHz, 3t0 6.3 Vpeakto | 24 hrs/day
Fusion Stimulator | primary lumbar spinal fusion Coupling peak Up 0 270 days
surgery at one or two levels e e
Electro-Biology | EBI Bone Healing | Treatment of fracture nonunions, | PEMF 2.5 msec long bursts of 250 | 10 hrs/day
(EBRI), L.P System® failed fusion and congenital to 400 psec 20 G pulses Up to healing
pseudarthroses repeated at 5-20 Hz
Orthofix Physio-Stim® Lite | Treatment of established nonunion | PEMF 260 psec, 20 G pulses Minimum of 3 hrs/day
acquired secondary to trauma repeated at 15 Hz Up to 180 days
Orthofix Spinal-Stim® Lite | Fusion adjunct to increase the PEMF 260 psec, 20 G pulses Minimum of 2 hrs/day
probability of fusion success and repeated at 15 Hz Up to 270 days
as a nonoperative treatment of
failed fusion surgery
OrthoLogic OrthoLogic™ Treatment of an established Combined 76.6 Hz sinusoidal 40 T 30 minutes per day
1000 nonunion secondary to trauma Magnetic Fields | (400 mG) peak to peak AC | (min/day)
magnetic field superimposed | Up to 270 days
on 20 uT DC magnetic fisld
OrthoLogic SpinaLogic™ Adjunct treatment to primary Combined 76.6 Hz sinusoidal 40 uT 30 min/day
lumbar spinal fusion surgery for | Magnetic Fields | (400 mG) peak to peak AC | Up to 270 days
one or two Jevels magnetic field superimposed s
on 20 uT DC magnetic field
RS Medical To be determined | Treatment of established nonunion | Capacitive 60 kHz, 310 6.3 V peak to | 24 hrs/day
fractures acquired secondary to Coupling peak Up to 270 days
trauma and as an adjunct to the
treatment of lumbar spinal fusion
surgery
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1. 93X de HR
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=

2. A FAA 7B B
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71& 9

A2 A A

3. 9APY AYR - FIA R FIFATAY 4% R I

31 A EA A

I A& 7|EY A F A 9 A 3}
32 A EEIA

I A& 7|EY A F A 9 A 3}
33 T5A+A

I A& 7|EY A F A 9 A 3}
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4 9N BE A=AVE BItE B4 4B L I

41 91877 #EA

CI: 2% 7|99 A = 2 9
5. Q4N QAAA 4 R Fa
51 A1 33 AA
3| AHg ) F o] A} 2R A
52 ZUE LY
3| A 4 B A A

6. JFNYY BH % W7

61 A3 H 55

[ frad 37t
(1) 7] 72 (Late loss)
(2) AWt H 3] (Neointimal volume)
(3) A& 2 (Restenosis)
(4) H3EWH A A& (Target lesion revascularization)
(5) HFEEF AJA & (Target vessel revascularization)
(6) FEE T A7) (Target vessel failure)
7) A
(8) A7 2 (Myocardial infection)
(9) =HE ¥ZHZ(Stent thrombosis)
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8.5

A 7HE dE] AREEA T mls FDAY $le we EEE Z~HES]
sirolimus-eluting stent (Cypher®, Cordis)®] A 974 18U RAVEL dF=
Cypher®¢} dut ~HIEQ] BX-velocity®(Cordis)E Hlw 3t tH12 AT YAE3E
g 2"HE Yo ¥ A% $7] A (in-stent luminal late loss)Z 3L, & o

Mo z"E Yo g¢ F4 7] 74 A0S 025 mm, FEHAE 055 mm=

7H8tRA . o] AFNME FYFES 5%E, AAES 0%=E st Tad At

FE 20782 AR FHA] e (follow-up loss)S H ] ZF 3 1209
A F 2408 S dFoR Stk W= FDAY & ¥ & 02 FEEE 24
E <l Paclitaxel-eluting stent (TAXUS®, Boston Scientific Corp.)e] 749 3 U734l
Al TAXUS 1 dFolMe vl g £542 61989 IFAE Ul oZ TAXUS 2HIE

9] feasibilityS 37}t th13 TAXUS ~HIES] a4 AdA1E-2 TAXUS IV AT
AT, o] AFdAE TAXUS®S} Uwk 2~BIEQl EXPRESS® (Boston Scientific
Corp.) ZHIEE HWaTHI4 AT9 dAERE INLA] 8 7& HEEH
A} A & (ischemia-driven Target vessel revascularization)® 3} =4, TAXUS i
ME 9%E EXPRESS wolXE 15%2 7HAstATHANAT S 40% 7H4). o] AT
NM= FYFTS 5%=, AFES 8B%=E 3 FHA E=(follow-up loss)=

10%= ieste] T 117285 28 AIJA F= ALsid.

AE2A (AA)

T 7T FFY stent)t HImA] HAY FTRHE FEZ8ARAR HIEFAE HA,
primary endpoint= 943 WHFe oW FUHA A5 tial aestH, 747t

>
oy
o
)

o A% ABE

140



(1) primary endpoint’} A48 Y 3§

Lap7Hd: 2 SHIES] late loss(mm)7t 7]£9] 2HIERG Ao,

712 2~"HEQ9 HHF late loss7} 0.8mmeo]r, ANZL XAEHIES

04mm ©|3t2 TAHE AS 7|dE o,

late loss®] TZFHx}7} 0.6mmeo]H,

el 5%, B8 80%3tAl Al ol F2 ol & A3

7t 3 289o] "dosit. (74 v HPA & TLSA &

(05 +0%/R(za+2p)*
n,= 52

(k03409 (za+2p)*
no= 52

7

Ar
N,
i
o
rr
<
M
Y
o,
=t
1o,
N
o,

7NE 2"dES AFFEo] 10%0]1, 2L 2~HES] AFE
& o,
T 5%, HAH 80%3tollA ofef o] F2jol o] A3t

7 79 34390 Bzt

(z u\/_ﬁ(l__ﬁ)(l‘f'l/k)‘f'z p\/ﬁl(l_ﬁﬂ +p,(1=p5)/k) -

ni,= 62
no=kn

A7V A pE A 2E1, 2829 HE, = ;k , 5E 7
o]

o] W] &S 10%=2 A3 7+ #3381y 0o] Fasi)
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2. MESAHHEAY B

(1)

primary endpoint’} A&3H Y F ¢
QA MR 2~RIES late loss7h 71€9) 2~HIERT 24 gk

712 2"EQS HF late loss’} 0.8mmeolx, MEE AHIES HHF late loss7}
1.0mm ©]3}H HIEE3tal & @ (non-inferiority margin=0.2mm),

late loss®] TFHA7F FAATZHEEH 0.6mmo|H

T4 5%, AAE 80%stAA T 34 4740}04

ZF % 1129 o] Z Q3

(GO atz)
! (I, —u,—6)?

(K10 tzp)”
: (o, —1y =)

AN p-pe AT AF1FE 2523 ZIdisks Bde] Aol s= non-inferiority

margin

o] ] @F8L 10%= AASA Z+ % 1249 0] @ d}c},
primary endpoint’} °]&EHSFYd ¢

AP A2 e 2HES] APHEo] 7|E 2NERT B4 g

NE zdEs] AFAEo] 10%0lT, A2e 2dEe] ARAE] 15%0]5d ¥l
ottt & W (non-inferiority margin=5%),
fFolE 5%, AAE 80%3tell A ofe T2 oAz}
7} @9 sa1o] Wit
o (Zu\/_ﬁ(l__ﬁ)(l+1/k)+zp\/ﬁ1(1_ﬁ1)+ﬁ2(1_ﬁ2)/k)2
n,= a2
(Ip1—=2,1—5)
n2=knl

AN, = A7 2F1, 1529 HIE, = _pE T OER

+
1+~ D1
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[0 & A A A& 2 aspirin@ clopidogrelo] 5o = oo}

59 o] ARE clopidogrelS 58314

PN
=

FAIRE, Al

I e HEES

o

N
N
s

N_.o
=W
X
=)

73

clopidogrel 300~600 mgs loadingdl= #lo] FHETh

T—
T

SR}l A

o] IR Lo FHAME= aspirin 100-200 mg/ dayg‘r

3
=]

g9 9
clopidogrel 75 mg/day< 4 1d Fosta o]

E] = aspirin 100-200 mg/day
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Visit 3(6M) | Visit 4(12M)
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134 €9 A

O A3x7r = @9 49 @9Ahf 2 22 dA70A A9 A3 ad =
55 7|5, REgt.

O AF=S A@A7F WdekA gk A9 @Az a4 475 delstar 1 o]
& EHsH dtofof gt

O % 28td A= b4 « fadH7r 4 Ag A AL g

14. 84 H7}

141 dolElM o] 2¢] 7=

O 949 712 A5 29 4%, #2 249 4% 59 A58 73

14.2 B7} 7|&E

GFEFEE 2HEQ A AP o]&FHI Jv Aixe IA AF &4E Hrlsie A
Eo s Hrkste ARE UFo] B ¢ Aok A8 &FHE Hriste Axde
371 Fax(late loss), A=t J—](neomtlmal volume), A& ZH(restenosis), &H3EHH
A A& (target  lesion revascularization), =xdd A A& (target  vessel

revascularization), =3

— 3L

g Ado(target vessel failure) o] Jow, IAFZS Hrls}

34, Z:EﬂE A5 Fol Atk F 7HA ARE st Bt

87 %= '3} ol O]UH% 98 A8 3BA AR (major cariovascular adverse event, MACE)

ojg} st &3] ALY, HIAW A A2, FREHR Qs TARNEE Fteo] HlL
Al 3

ot F8 AdBA A AYgE AFeit 234 o= F Ak

] 7] 74 (Late loss)
Ars AFo WY 29 4 74 s =F9s FFdA

7} 2H(neointimal growth)

W Z2Y< A (quantitative coronary analysis) 2=
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[] Vertical Bone Defect Measurement

[ ] Base of Defect Measurement
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[] Grade 0 : absence of inflammation

[] Grade 1 : mild inflammation (partial involvement)
[] Grade 2 : mild inflammation (entire involvement)
[] Grade 3 : modeate inflammation

[] Grade 4 : severe inflammation

ref) Lobene et al. A modified gingival index for use in clinical trials. Clin Prev
Dent 1986;8(1):3-6
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4. Linear Bone Growth (LBG)

- Ao V€ AxEAANA AE N E2=A7A Y Ho

- 34 . % AT Rinn centering device & ©| &3] HYPHOZ x-ray
%, UAE Gz At Hote] 7Ed (M FAA) A Ax=d
A A”E SA4TH & A FX4 & F F£X9 zo]E Hluse A4

2 ¥olz 7@
B7h W WA AR

Aol iz Ad7e 67l¥ F9 Linear Bone

Growth Z}o]& t-test == Mann-Whitney testE ©|-&3}o] ¥ 7}stt}.
5. Percent of Bone Filling (%BF)
- Ao s = AERY HA WA W AAE A WA vE
- SAY  YAE FAoE AAE AR ARG A AFH S T2 o] &
st e A 2dEF WS FIHS, & F AT WHES Fote WE
&5 T3
- 37 3 AR AR el A diExTd 4379 67le $9 Original Bone
Defect2 = New Boned & WEZSL I3l ttest Fv
Mann-Whitney testE ©]-&3t Blu gt
143 SAEA A 23 B71HH
O Als A« 39 WAL G F ST AR AR Z9), 9438 H7hEAEF 23 2
A Z2E), T IRy HH 52 T HFHoe=E 1 FaAdY FFE HUt
Sht,
O A#HQ F7HE fsixe Alert o #d A& e Fo A2 Jrt= A
pilsia=
O AETY fFEAZ s vdeAdS2 Agdd 2 AF3EY Akole] 95%
= 2 EFE &S] Hrbsi
O 934218 T8 % 44 28T & e 748 9o 3L S 29T
st FOig WSl BASHA g A PR F 2/30]74(66.7%) A A&
B9 A E = Ade HAFTHSR2 FEA] Avha dHsih

187



=0

ke

K

k:

ks

37t

dHZ9 HIINE -

HA]

95717

25
Si=4

=

T—

T

u

T—

T

T—
T

st
o A5

o Ab&-=

3

o
=]

3

o
=]

Aol Al A
&A]

&

3
hm
o)
=
o)
=

=)
A3

[

ot}

)
i

/01788577 WE A9
(Serious Adverse Event)©] 2}

Ky

5 (Adverse Event)©|zZ}
[e)

b o] abut

h =

|5

) I

=]
k<)

}6]'

1

o

151 o] @utg¢] 79
]

152 A%

)

o
ﬁo

)

~
file)

1531 3= H7}

15.3 o] %

A}

of 93 XHi3lefol

A%

3

I

= (Severity)

Njo

=]

188

[] =% (severe)



o
ﬁo

)

~
file)

B

S

= 71l 9

g

N719ke) By gRE NAAS}

% 9=

1532 YAAN T L 2587799 QAFAAA Hr}

;OL

A

el
i

bel, @A) o

7}s

3

oqﬁ

& olm <=

3 7+ A

S

71719 AL g o

ALY om7]7]e o

=

T

A/d o] w1 3 (Definitely related)

o] Fukgo] ot
[0 #H o] Ba(Probably related)

)

I B Addel

[

71718 A&l ¢

/o] oA ¥ (Possibly related)

=)

)

o
ﬁo

)

e
1

;OL

—

o}

Aol 719

(Probably not related)

Bao] AL

[]

)

oA
golurt

[e)

=
o

=

)7k

7171 AAFE(EAE AS) Ao}
189

I 2ot 7hs

[

<ol o

|5

oLl

l

o



(Definitely not related)

@] g

e

)

To-

7} &7} (Unknown)

3

i

[]

)
o=

+

B

—_—

0
o

il

I
(%

+

B

B

ﬂmo ﬁo

154 StAA el Hrlr|E

—_
o

K
B
;1@
ﬂmo
B
g
Hr

__OO

olo

il
)

Ar

<

Mo MRy
do 'K (- e = | X No |~ No
T oo o T o o

oF T er BT | o

X
e

N w | w| < il
| N B W 2
Fo I T R R B
N e o] ol | 7 o]
B | oo 5 K %)

< o | o of

of
=y

o)l nx]n _Lﬂ =

\Mu_l o ‘wu ot
L IO A I
~ NOE T oo = o)
i I e S I
w ME o ~ a- 2} oA

—_ H;I H;I ™o

X [
olo
lvi —_
al ¢ 3
- rom ok oS

e )

e lo E._o z_o zr.: ,_W J:ul
N " " Gl
=

155 AAQ F7PFH(FALATH)

190



To-

-

oo

i
X

O

i__l

T 2to]E paired t-testZ

3

)

chi-square test=

A L

9o

o

=]

15.6 o]

Ef
9o

o

=]

15.6.1 °]%

2 e dEdelA <

Sk

=i
=

2

Uehte

/o1 57788 B

[e)
-y

h =

g o] &t

15.6.2 A Z+

¥

A,

shofo

7hA Rl

1,

&l

sfelol

4 3 ZYEA Ba

7, BAE, FAAGES AAEE A

A
s B

k!

o
o)
oF

)

o<

+

el
X

T
)

~
file)

Al
=

o #77} o] A}

o =

o
-

= S 1 JCY

3
g #77} o] A}

sfofo}
o

F7IE Ha

Bl 8 ol

Al
=

T—
T

bl @A}

171 #1s

&l

<

191



O AfAY9A4E 284 B vl Fosn QANBALAe] FAR o)aug ol
el ukg o} ABARAA Y o) Sol tatd AFABAYA BT )

b5 B3 el mel ojE el Al Bl

rol
=

0 #% 2aAdE A5 el ust A3 oloh duk
o« WA, AT, AA, A7, SPADE J2717I%ke] ARBA Fol B Ju
g Ze715 40 715 stelol Fuk.

15.6.3 o] kg TR A Z XA

mRLE DEBIEE
ARAYAE DAY T AZAE ol durg /ol 8717 whgo] M wolE
QYA A3 L Aol Bustn @

S

|
o a
T HB7I7] g YFAIE dF e AFE FA Mk gk

O AdEgAe o
ABEHGAE QPAD A4 T A2 o/l Bl Nk Fol wAR A%

e FA AdAYA 2 AN A Harste]op Frt.

192



mORALEREREBIEE

RRLERDEE

tel Al YAl A A

S

= A o

0 9Jipe) o

SERY

= Al

il

A,

}ed oF

=0 EH3

Al 71l

=k

To-

) oteh

il

A &4 2

A,

ool F7}E Hudlojof

Q]
=

Al
=

yj

)

WAY A dEREH 159 oW

i
)

-
of

o

=]

15.64 °©]%

4 o 7t

Aol o
bl, o=t &

S

bgo] el g

oLl

AL o

[ A]

Fsof

A AP 74 B

o

)

sofo}

HIAME A

)

ol o

193



16. Y AAF A A4

AFHA JPA FIA

AT A= g%%%i}%g% Ao 2 X3g ZolAAe orxA 2 SgA HI)
AT HAAL: () (Z225) CER)
8% s o2
BEQA: [ =5 (2=HA)
(737) (&%) (A=)
Seleld: (49) (%) GE)
2 Y H:|(489) (2%) GER)
* Wl B Qo] BoJALgo] JOAAY, fiFolY BH EE &40 LAE

2 YFARA AHEHE 4877 B R

[ =W A

_Zr
BA o AxF H8e 98 AeRo] o4HE AHE 2]

3 }+53 Al=(Invasive procedure)s X33t AAGA oA B FA7 oA E &
T A AR

O 2 d7E 1202 5 2990 % 138 Ho] PEatalor gk 7 HEAn
o ARALAREE AL AHS WO Pk
O a7A A A7eE 24, BYFF
I

A #Ge ANFU W)

194



AA =

L ’
T

GRS

S

Aol o

S|
=

A Eu
3)

Qg4

°©

bl

S

A &=

X

A, 1

gy, F 1

3

o
=]

s

&l

S

712 B 3]

e o R _m__ T ﬂ
oAl ﬂ oAl ol 0 i
X A i
s o N T H oy o X
° Roo O i T ™ o)
o oy " e Ajm my
<0 R o ~ a8
. B o B oF o ERY
70 (e et
Mﬂ ~ H;I @d AT —_— XO
oy — X - )
N X 0 W ! N
Gl TP o s 5> b T
—_— e O_ o [y ‘_u_wn .‘mﬁ
=0 p wE 2 oW R
ST oF X o TN
= wolw ol W Njo Ak o __Awo m_w " A_V_/a
| [ae) I_ﬁ_u ! o] ._L. T
e H,_ > o ° " ww T o m
B A w o F 5k ST ¢ T T
& i3 = e T N
mM X B o ot T I- - i © ok
r _ R U Ty e BT
W r - WO o < - M
- o 5 °" o o B _ 3 m._ iy
) o NN T ¥ o3 o
‘_W .&o _ N o X ﬂl E—E m ‘Wo o o
0 w o~ ~ ) ik = R ol
K o 0 e . ' gy
7 o0 ﬁ oF or oF = am Ko o -
» T T 3 TIRR GE & % II.
I oo ) o o T
< o 2wyt g M W om B
oo T WD < s = o i ~
= e > ol of %o © of o} oH ﬂA o —_ ~ o R
z G oo P 5 LA - RS
0 A ro o/ 3 o - o T
s N wmE T P B wm - BT T
— o T o a N r
T ~ _t% K mwwwﬂwﬂ wrmﬂ g M =0
A ) R SO R SR s
< o T o z_m BT _,_%mr, o T T3 M
O ®oO ° O N O

A8 #AH 3

}

kel
pul

o]

=]
=

195

A8WYPolvt FTF

=

T

A}8}

}

kel
pul

8 JPAL 49T + 9E o
3} o2 o



sholl Al H-3E A5

Fu.

=
i
oF,
ek
5
X0,
[o
i)
v
(i
5
)
2
R
Al
i
i
[o
i,
5
X0,

9 ARANHEF BEE &0l TS AT AFAE L2 T BAY A=
Wl i A

2 3 | B AR Aapde AR [lste oA}
A olgrbgol AT By AZADGAAANA Lo skH, o] dnbgel gt
2 s

4% N8E PO

10 JFA7E A E FAFo 2N WA 2 FF1F BAo] Je BF 94 79
R o] Fdo] JZAE FA9 F=u 7|7t wE} 2HE RAolFA = A

O Aste 9Pl ke Aol B FAH BS B4 FHUnh A A
A QINEE AR IAF DA WA wEES FRUE WE F B
F 0 + davn

11 YAl FAFe A NAANA TAE 5 AE A4 wlg] N A

[ “1778 @Ak Hogel a3t gtefel o

e

He&s 7

r

o

12 @A e J3ANE Fo qgF A2 Ao ©@E Ao, HFAI A T
T A= olddd &40 floj= dZAHAY FHE ARGFAY AZANE =
T AAGE T2 FHE EVE F Ade AL

132U 24, 4A4A93 2 FFe NP MARFE AAHA ¥u BAT
Hol B W9 FlN QAP AN ARG A2 AL AFH 9
dol APAY RIS AP A¥Y 4 ATE ALH AP £ B
o] YA ANl AFFO=HA oF HEFE JriFThE A

196



)

A BUH.

TE

ShA =

&t7] <l

B

e

o)
s

=

|

A
!

o Azs} Azel

)

i
file)

Hr

N

4 gL

}

°
pal

o]

HEE B9 Aoy, d4ANEY 4

o
=

=
SAA HFA AL vE FHE FAE RAolge Al

14 JFAY S g4 F Sle 7

Ao uldo] 1

I3
=

Pl Belgrozs )

S

152 97

7

il
ol

)

e

Ho=Z

]

Ao A7) ¢

3

<
=]

Ade ZE I

o

mr
M
o=

+

B

—_—

0
o

S
=

=
el
AR R3] 8T S o)

= A5de 4l

Al
=

o)A, AL o]

Ao)

3
“

o

T—

T

A

T

Rolgt=

g 2 4 9t A2

=
=

x|l g
Al &

T

T
=

=

o 2] A A A

T

-

15 H@A7E BN AHH o= FH3H
BR7} HE A3 E

ai7

e

)

—_
o

A ogxlozRE old

A

°©

o

To-
B

)

o<

JgA P F &

e

REIEE

ol X
i

3h9)

7

1

ol

T F

AJm
R

b

kil

&
o] AAY

Al

A

514

°©

29

td =

°©

stel feel B

S

A4S QA SFAY JANEH
197

=
T

Az A T

I3
=

ol A

a4
L

A o] Aol

T

S

7

°] 3l
Fol

o
R

16 A3AHT AR A &)

[]



17 ARAE =3 HFAY JAAE Folst FAHE BS

g

bs

AE FA 8

N

Az

3, QAR A

—~
file)

o
g T

AL 2 3]

&4

N

—

Az

18 @A JZAR 49 FH 712

12704 dx=eolH,

o] 7|17 F

&

ol &

Rl

Al 9

0 99

2=
T

e HAA

-
T

19 43AI- o F 3t

18078 <] 3

=
<5

oo

)

.
file)

A Byt

S

o

& M9 8ol thsl

1e

o

2

stz

)

~
file)

o]

be o)

&l

22 Foxol M

o &3

Al

K

FoN AL A

<

N

r
B

i

O

;mo

(M%)
(M%)

;mo

X0

5 g A

i

O

;mo

198



o

;mo

(M%)
(M%)

oV

;mo

8 A
DA/ &F AT (

i)
=

A 3 QA (

o

;mo

(M%)

%)

3

)

Ep

199



17. 33 A B3] I 7

2 A3 B te 7% 00007} gHstE &
ol AH&HE @A date] 285 e BT FdU

171 3 @A B AR

00002 9577l AR 71Tl et o] Foix A el Aol 93
271712 st A@AtelA BAZ Fafstal rEHA 2 whgol o3 v Pt
VA &4l sk, v Aol & B 2 #d HEY Al we o

i
k
ox
o
N
o

1) YN H B2 re 44 A22 5 JEe g £4024 A7 Ho] ofd U
¢ Am7h dasita #dshs B (EdHels 28 Al 383
(2 99 == dd 7Y A%l Bagh B5
G) A&A wE Jugle B3 7% AsE s A%
@) AAZF NF e oS 2HYste B¢
6G) AHEE s AY WS AFse A5
172 BA8RA

&
H
o
D)
N
NS
>
%
LY
4
D)
uls
>
n {
L
o
D)
o
r
A
>
~
>
otk
o
td
—r
AN
+
ol
ol
R
o
pacs

(6) NAA7 Fal ARG EHOR AT £l VAL HaHE] Slste] =
A8 A A

200



17.3 R A AL

1) 38 =77 ool kel YAAETl Ve Feld A me =
A7 SlE A%, G A1EO] mek ol BT
@ 7 99 ANE AALGe JE, 47, AL/, FAA S FEHo=

o

GAAE) FoF APl ne} o]

do
N
i,
N
(0]
—I_l
v
.?L

Q) NP AAAG A D7) R E Betal ARde] &abol
A2 o 71Fe tiete] ol tig B3-S aHE 5 dFYTh

G) AFH7I#HS ¢ BFeFdS e & AAgle
gk ZALS whX A oo #e Y88 9P Al 71] El‘i?}‘%ﬁ}

@) dAFA= 9 FERUHEA st o7t e AF, o FEE LS EEHH
FALPB] oIl olell thEk ol i&S o 7]l FH 8ok %‘HE}

() AFA7F AB)Fe FERE B old tig o]9FE FHIA ol Hg,

201



F PAAE 9 EREo] ote Bkl Feold Aow Fpc

o

6) ABA A@Fe) FAo) W} oloE FuG A%, o A
9 RAUA AFAR B wAF Bl BTG AVHY AFAE By
of &

A, ﬂ?‘ﬂx}i “Zr‘{%]_il?—a FAL[]
7

pe] 9% WA ohstn

AL DA Dol B Bl thste] o r|He] 5 ;L
o AsAtet AA7 Ao FeE2 o F7]del tist

QA B
ago] guun

=
éé
mlo
Y
K
ol
o

Ak 99l oje] A
ek A ER Pl Bot &

BT oA YW RS AeFFn,

o TGAIL B PFAG A3 owF ol
QAo o) BAH] WA B A

2007 < d
o] F 3| A} -
& o
A o .

202



o)
=

Batg WA

}

& of of

t A}3r
B3

j B4

<)
A7 A

3

o
=]

il

T—

T

=R

ol

18. 43AIR ¥ 9IRS Aud &
o waw, o

"o oo = B
3 ] _ y
\mﬁ fo Jl ﬂoﬂ B- nhmz ri h |
m o YR o] X o
Rl TN O o
- Lt - ﬂrO —~ H_I
W T T B Do)
o T o )
) f o .L
= ﬂ,_*u Wow 9 -~ MM °
%o ~ © ok N X ﬁ -
MU OM _:_H ‘_l‘w_vﬂ n mmﬂ ﬂ;l < d|
= Ak = BB
;OL 1 o.Al N o) _
o B T ol o=
i L = M T v Lz
: T X N
T W S B o
W X " ..m 1_.|1_ T =y T O =
< vi 0 ©) 1_ML 5 W UrL \_*olu
o o 3 C s R K
B o E T e RO R
< \EE E.ru W ‘m._.w_ = W]ﬂ ~ — X
~o E‘.* )] X o ~o I'e) vi
" < = &~ o X
.z " XK o = S m__.o .
= ERGCE A =
% L 5 B P T ~ o
g TN o Ew X re N w
i o X = 5 w5 ﬁ o
o or & B p T R
~— —~
o s = B 5 -y 5.7 F
al s ® oy X g d s
& N ~ N Rl oF R R T oo X
= N - e . . oF % No
oL < < K N ~ = . B0 ~ R T
° L 1 <A -n © g3 Mu ok X0 T
< ol o < 3 ~ o =
o) oH ool o (s oS = TR o
—_ —_— T o —_— OM OR E._ . ﬂ_EH
X N = N < 0 T R OB
o < % 9 %o < o % T o5 N T
B oF oo 5 oF W R oF B Rk
— o
) o [ o [ [

203

19.3 A & =}



[ A3 X(Investigator) 2t

sl
)

IEEE

3|

of o

sk,

Aol A orejFolof

& 93

2% ol

@_

X7} 29

]

a4

§ o

3|

Hrd g o

Aol A4

I
=]

b, g =)

A&

s
=

19.4 2] =] =}

)

el

"
o
[
o

Hlo

3]
=)

T Al

B/
<0

—

¥

sk,

}ed oF

&l

e} o] o2

= =2
ST

% 9]

l

A %, g

%, 99

=
K3

gl

QA

O daAe d7 ALH a3

, @A A m A
o] A4

sk,

of wte} A= ofok

L=
[}

195 24 HH

Y B & (Monitoring) ©] 2}

=

.7]

24 350 meh 44

=i
=

w2 7E

204



;OL
0
o

el

o)
A

of ¥W3at7t

=
QLN

N

o} A A P} HA 7]
%I

=
==

A LdAk, HA ol

T—

1AAY 8=}

[

4 ool

=

=2]
=i

Aol Al

=]

7t 2
3

7

il

=2

T—

T

& A
Fed =

=]

S

Al
A

Al

19.6 YA FAZA < HHA
0 Alg#k

o F

T
)

_
file)

il

)A
sl

ST}

°

Al Al B of

3.

48

o]

T
gen

)AO

¥

o 3

205

)

0 9382 &< (Informed Consent)z}

197 J3FA &9



ant
Ho
]

O

X

il
0

(ae
>

—_
o

il

‘A
sl

ST}

°

&Fofof

S

=

12

&

A ¥ A
4 Al 3

3

o
=]

dE o] BN A2, 3]

il

—_
o

B
file)
nR
W

—

A EE g

ek

3|

ol

=

T—
T

1 2}
SER
X]— Al

o
=]

3
=
k|
=

FA

o BUEY A
o] o}y o

3

o
=]

=
=1

Qg4
@ o

il

T—

T

9ARE B
=

ol %
=

A AES} FAEA NS 4F
206

=]

d o2, 2YUH
3

=t
SREATINE)

AL B A

of #

A3 A}

QAN QA A FoA, Fe] Witst 42

= ¥UH

ol oz
=

°

A=t

o
pal

N
ME HE

=i

2
2
o
ojo}

=

198 92 7159 vdEF
[ S7]

199 7159 BE



 AFY

9|

20. 1 WY 43N DS ¢S AFHoE AT Asty B

201 FFAHE 871719 AHE R &

S

e e, AR

o]l
A -

gl 715

BER RSP

&

oo

N_.o ojo

o A&

3

o
=]

7] olHell=

&

EREREE

}

°
pal

Ao

3]
=)

A 7]

o
=]

SRk

5]
T
o)

=

et

}ed oF

°©

A]
202 JHAHE 871719 TRH AR

mICEERS

)]
~

=B

T

}l

7S

A
4x].§

o
=]

&tr, o]

S

71714 o

7FA| AL lofof

=

=

Astd Azt

—_
o

207

o
yal

=

1o of

S

A,

8}

of of
meER!



A7 AZ719) A3

3k

= o)
= 3RS 9

ui]
=

g
EK

[Hi &, SctAlE HEAH

O
-

F

N
a

olsdd, F

F

__OL

208



1. 93X de HR

A71A5e Yo 27 S/ 2 TEBE SIS 9% olFR A, FALA, S

R

2. ABZANFAAZIBY B ' 2AA

7189 A2 A A A3 oA

3. 9APY AYR - FIA R FIFATAY 4% R I

31 A EA A

I A& 7|EY A F A 9 A 3}
32 A EEIA

I A& 7|EY A F A 9 A 3}
33 T5A+A

I A& 7|EY A F A 9 A 3}

209



4 9N BE A=AVE BItE B4 4B L I

41 91877 #EA

il a& 7184 A F 2 4l A 3
5 4N BYHAY 4B ' F&
51 A @A AR
3 A oh E o] A £AA A 3
52 RUE 84
3| A 4 9 4 A A A 3}
6. AFAE =4 R WA
61 AN &3
14 a4 37t
TAMIA H7HXray HAN) F ERE e UG
[ 22k #5744 27t
el 934 Frhe AEAE 53 559 &4, FHYF 49 &4, A%
=89 fass ARSI BMD, CT S4o2 /% A% 3 28E 33 9
= Brhed

O rHA #7h

210



(1) electrical shock

(4) adverse interaction electrical implants

6.2 A3 1 H 9 w7

H | 57 52 714

&l

& A

oo

Al

»AO
0

7. QAA P L 98779 AL 23

TAHo 7 74

=
=

[ 313 o779 Al L2z 7 A& 9

ol n}
B
el
NJo
olo
N
|

B

)

—

N

- A &) 7]

8 WPA ARAE

8.1 A=}

o
gl

Rl
A
A

el

l

o] H-+= stress’/} ©o| H

/g o]

=
[6)

Ho] B4el 7}

211



82 AA7F

] 7k 184 o]’ 754 wvke] Tz} = oz},

tzel 8

S

F 3 FEAE61 ddAe dF

N

)

B

e
B

Thy
Rl
Hi
H

el
AL

8.3 A &7F

)=

= (cardiac pacemakers, cardiac defbrillators, neuron stimulatorss

o
A

] #7134

X
)

~

)

for

AL
OO

Nfo

Uz

or

)

—

)

)

84 118 AlY

T
o

O 7+

S

| steroids)

B(S

o
olo

._Al

[J cooperation = (A 53}, 2]F HZx7|

85 2 @A

: 957
: 957

A %
A

7 o]

7 o]
g o g s ¢

3

)

0 2% A8z fa4

P
T

3
=]

3

)

HzTe FEA

o
N

£ 1059 /A

(10%)=

mr
gyl

212



D27+

WAV A H 7 (X-ray AN § Placebor 3 Al @ TZF F3 Bl&o] 2ol A& Aol
WAL A H71%E placebod] B4 F3 Hl&o] 43%0]1, AlFFe F3 Hl&o] HA
20%°1 =5 71 & WAL 63%), T 5% B8E 80%stl Bad 9

A = placebO:,LJ/]_ Al E7F 98219 u](nlnz)a 1: = 3w gL o] 2E&H
o}

| — I Doq
[zap (1+_}€)ﬁ(]‘|’zp b1+ zkz I

(ﬁz_ﬁ1) 2

n,=

n2=knl
714 ,& placeboi o] 3 W&, = ARTNA JdEE FF L,

a1=1=py q:=1—py

9. AFAE 71T

4 5 Aok FYA 217, JRE A7, 5
A

[ A9 szl wet 22t
YA DA D8] AAIZE T P EoF ok

A5
A 712y, AR A 73,

10. 43A A BH AHEF - A - AR VIR - HE 8 T8 XEEH)
101 432 "HA

[]
[]

213



102 AHAFE 97717

ol
)

Y
Hr
ot

+

X
BK

103 HZAIE L 2577

ol
)

Y
Hr
ot

3
(2
A 23] A}
O LAA

+

X
BK

104 A3

AN D W

104.1

i

;OL

0
%]
i
—t—
g
W

blo

—_
o

mK

N

—

LI A dAelA <

T
;mo
~)
el

oF Ko

o HO

ren

B )

A,

7V

3

I

ORE

0 A% A WApa Ak

214



To-

TO
NI

!
B

7 HlaL 8,

3

)

R

0

;OL

mr

o
o

o

22

e

1042 QAAEF A 18] A}

(] =& a37F AAE ™, randomized controlled triale] A] 3 & of oF

1, ol s ofefol =&

S

)

el

el

&k, 1 o] Fox= 7]7]o] 9

ol of

i

7R 2

Hj 7]

ERE D

Z

@_

t gzl 9

473

S
=

3 A1+ wash-out

171 4

&l

@_

=l

1043 D3RS T 5

—

0 H847} AgHoz <

o
ﬁo

)

~
file)

B

o

s

o
ﬁo

)

5]

e

= 1)

ok
s

EEEE

2147} T @A A

N o)

4

g

o

[]

215



I

=

A FHALR

=

" o

111 FFFE

Nlo
% W HA_I o
B > b BB M | N -
=~ <
P o
° o B
2 W = b | | | e oﬁ J))
- = it
e O
R = | b | e | b | e . o
- N -
o MrT- Rl
iz m bt b | b | E! MW W
R = G
\ﬂﬂ ;OM_ U._l ﬂv/v.w
\.ua N ~ ~ )
CHE = e XU
Do o~
_ ,m XO nNO
= = N xR
= = == < =K 0
= 5 "
- T o e
= < "M
oF o WE .. B
T oW
an LU
o0 PR o
e —
=2 | = S
3 = e e R CCIEN
3] <X o~ W
i _ _ DA
R L A - E - o I W
Ma w/ﬂ AR | N % < g | B s mo wor No
| T g <o |E TN = AN T |’ o) =) - @ W
S N EAETE S DI
0 iy — f

°
pal

3},

=

3 ol
= 71
ﬂ7]-E

)
'LO

5

s
216

B AHAL ESR, CRP,

}
3 o

=]
L

=

] steroids), ©|
. Q)

°

=
=

(

AAL, A

=

1



=

4

g, £-& <&, cooperation
: Hematocrit, Hemoglobin, MCV, MCH, MCHC, RBC, WBC,

Platelet, Differential count(Neutro, Eosino, Baso, Lympho, Mono), ESR
: GOT(AST), GPT(ALT), Alkaline Phosphatase, glucose, BUN,

Color, Specific gravity, pH, Leucocytes, Nitrite, Protein, Glucose,

A4
A4

ol
o
Sk
5)
2 ZAAF : Sodium, Potassium, Chloride
HAY

% 5}

Creatinine, Direct bilirubin, CK, LDH, Uric acid, Albumin, Total Protein, CRP

3

M3 AA} : PT, aPTT

= "1

=

o= |
1__C)
Ketone, Urobilinogen, Bilirubin, RBC, Microscopy

Z
[F& oy dAdzx BE]

[2344 AA F5]

[]
[]
[]
[]

el

el

rou

mK

L=
[}

217

°
yal

=

-2 (elcetrod-skin contact), %} (voltage), % (current)

sofo}

S

lomz ZA}b

=

P
T

-
a7

l

(A7) AF719 #ED A1



112 &3 HAPSH

11.21 9 @A FA A

B ARANGE AN DA, ABAE HIAE AT APA) B NES 9
A B R oA AR, DPA4 L Ho] WS F ol A2 AP
e, x}%w}oﬂ we %vo AW Arkel Bl BAZ WD EE 5T AYH

11.22 A7 ZAL B9 718 FA}

11.23 9 3AA HFAH H7}
@A A L A Q) 7E HEeA] HI)sioh
1124 @A AEIAE Fo

QYNNG Fofol Bl B, ATHH 24, WY B 5L B @4 44 £ A
o 7)zol A AAA Fale AAA Au=

A A== ofef o] Wil wEh 7Ytk
AAN7H Z=
YA AEIE

1125 A3 R dExTeze 739 @3 TH

@zt HF AZEHY AT e dxzaod AJAES F29 wiA st wjg ol

218



1126 A@ W

O Visit 1 (A7) A= AZ T 1445 3¢&)

wK

Fidey

2 A3

71e} ZAh

=i
=

A

A A

iy

T—
T

o)
P

e 5

3

2 %

J T =
o=

2919 fite] %

s

—=
o

37}

i

al

X
)AO

—

¥

4) <

N

Hlo

—~~

A7) A=719F BEE A

23!

TH

=0

g
+

)

B

Y71, A7,

[e)
A

A 71, 1A Ao we ded

al

ok
21

11, RE7)=

&l

e A%

ol

_Z..rl

&
i
file)

el

wet)

IR

oh 2}

k<3
T

ojg]e] Fof

| G/ AT, A

2L ARl Al

o
o

.

o

woll e} o

O

ool

8) Al

219



O Visit 2 (A7) A= A Z 3 2445 &)

wK

A AR

els

2 Bg 5 sl

o BEE

299 #3

s

—=
o

Nd

X
ap

gL, IV 284

7]—:

3

RS

)

3

N

b} ol

file)

il
Y
N

wK

‘mwo

H

23!

TH

=0

g
+

)

B

¥71, A7,

[e)
A

A T, 14 Az ug g &

al

3o, Rz7)E <k 370

uhE A%

ot

IR

s

F o

ol el Fo

| @R/ A%t A

Do
rd
stz

#o)

o
!

ol

Aol Al

S
T

o
o

.

o

3ol whet o

220



[] Visit 3 (;,(:]_7] X]-‘g‘ A &}t :??‘_ 37“%;;(]] HJ'?‘?_‘)

wK

A A

iy

T—
T

o)
P

e 5

3

%

J T =
o1r-=

2919 fite] %

s

—=
o

37}

I

al

X
)AO

—

¥

3) 2

N

st} o

28

EXR

B7F R

@_

o A A7 B Axe] o

s

]

o

T—
T

N7, 1 Ax gt ggkd £ Aok A% R

KO
™
TH

=0

g
+

)

23!

=0

g
+

)

B

¥71, A7,

[e)
A

7, 13 A=l we 2ok &

O

B

Rl

)

oh 2}

k<3
T

oje]e] Fof

| G/ AT, A

2L ARl Al

o
o

.

o

woll e} o

O

ool

7) Al

221



O Visit 4 (A7) A= A Z T L5 F&)

wK

ot

= N3

7ek 1A

=i
=

AA

AR ARRL

=

o)
P

P
T

e

3

%

J T =
o1r-=

2919 fite] %

s

—=
o

Nd

X
ap

AR, IV E&84 5

7]—:

3

)

DRV

4)

N

23!

TH

=0

g
+

)

B

[e)
A

A 7T, 1A Az uet ged &

al

33, Rz7)E <k 370

nhe A%

ol

_Z..rl

&
i
file)

el

Fiday

IR

2 g/ Az, 2

4

2L ARl Al

o
o

.

o

woll e} o

O

pu—

ool

8) Al

222



[] Visit 5 (;,(:]_7] X]-‘g‘ A &}t :??‘_ 67“%;;(]] HJ'?‘?_‘)

wK

A A

iy

T—
T

o)
P

e 5

3

%

J T =
o1r-=

2919 fite] %

s

—=
o

Nd

X
ap

AR, IV E&84 5

7]—:

3

I

DRV

3)

N

g
+

5

23!

TH

=0

g
+

)

file)

B

Y71, A71,

[e)
A

N, 2g Az we depd S

g

S

al

}a, ®z7)

S

e A%

HAch

IR

oh 2}

k<3
T

oje]e] Fof

| G/ AT, A

2L ARl Al

o
o

.

o

woll e} o

O

ool

7) Al

223



O Visit 6 (271 A5 A% F 9AdA F& - wpA% B}

;OL
0

o
E_E
—_

mK

sk,

= X3

71e} ZAh

=i
=

A

Apa AR

iy

T—
T

o)
P

7+

3

%

= =
o1r-=

w99 frael

s

—_
o

Nd

X
ap

HA I IV 284 B

7]—:

3

)

ORE

5)

N

T

el

g
+

5

TH

=0

g
+

)

file)

B

Y71, A71,

[e)
A

N, 2g Az wel depd S

NERRE

g

S

al

Fa, BZ7]

S

sk,

IR

oh 2}

k<3
T

ojefel o

] IR/ A7, A

Z2 A A

0
o

.

224



11.2.7 °]%

9877 AHE ¥ YEhdE of

T—
T

o AH8-=]

3
=
}

Qg4

A
o gl o
#7156l 7]

Al

e 24 L A A FIANY

=
=

12. 9

9 A Al FOAEE 1A

He #38

=
=

121 9

olej o}

(1) electrical shock

ol
ojo

il
)

A}
A}

A

(4) adverse interaction electrical implants

B

I Az ugl 3BA=E

o
T

—_—

Njo
Nlo

I

O

R

(moderate)

[] <% (severe)

aho] @i,

122 AHGAl F AR

225



-"/Y IE

13. £X

131 $A 7|&E

g

FA 2%

3
=]

Al

SEEE

34

s

—

132 T A9 AT

@_

Aol o

3
=]

QAL FAH AHAX AR

33

+d

S

BN AHANA A

7 IRBol A4

13
==

7

YAE NE FA A

K

3]
pul

et

Sl of

TH

o

133 €8 7|&F

o

o
il

oF
o
)
o=

+

B

o

e

N
pl

mELEE

226



134 €89 * g

R

file)

—

0
o

3} A

O AREZe] H8A7 he

1. 359 BAANE, P R S P

141 84 H7}

7hel 7o) g2t gyt

t ofel w

S

3

#FEA4 %

bl ALgR Bl weba

&l

.

A7} o]0k

fEe) AR 2

S Iz
— =

z]t

—

0

N
1o
Ho

5

4

1

7)4\0

T—
T

H77F B o FolA

5

RS

At e 9

of o

)

7H
1, 2,3, 4,5 6714 =

3

)

[gAFA A

NE F

7H
1,2, 3,4, 5 6714 =

3

I

al

X
<0

—

¥

[O

NE F

142 H7}7F

k<]
p ol

H 24 $AE ges 3 JAXNE 4 A9

Ll

d

[

Np
o
B

Hr
B

al7)

227



1. No progress - No Change from the appearances at enrolment in the trial
A AT AF 21719 BFAA W) gl AS-
2. Progress to union - A definite change from the earlier films, either with new
subperiosteal bone, fuzziness across the fracture site or new
bone peripherally across the fracture site. In any case of

doubt, a rating of no progress was given.(¢]Z ZFol vl3)| o

WG W), A Fu E BAVE APSHE PI B EE T
ARE AFse A AE B4l U B9

- A7) 7ol YAAEE 4%, no progressE H7G 3T
3. Probable union - A marked change with thicker denser bone across at least two

cortices and fuzziness across the fracture site. Union was

throught to be present. (G T3 © T3t w7} oz 23

4 =& AZsa #AnE dddke P By T3 wg
7F e AS frgel 2 Aoz AzdEe B

4. Full union - Dense and extensive new bone formation union across involving the

fracture site and at least three of the four cortices visible on the

two films.(FEF-E AZste Gt FHLAS AT 447 Hof
= 4942 F 3923 0] 249 WA AN Hole 49

aiE DEEETE.

= )

o

7]

Mo
el
r
AN

1. No progress - No Change from the appearances at enrolment in the trial
A AT AF A7 BFAA s Qle B
2. Improved but not yet united - Some change in the region of the fracture line
with increased density visible, but either
insufficient to be considered as full cancellous
healing or across an insufficient width of bone
4= S7PF FHAC Hol= WL o, ¢

v
A3 WAE Ae7) RESAY 3o zARs
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AU el $ES 5
United - Evidence of bony continuity across at least half the width of the
fracture confirmed on at least two views. (Jol% 279 ®WIARA ARzl o

A EARY W3S AUZtE B 4549 FA% 9E B9

oo,
ox
_Pi

7Y

of
o\
Lo
Y

S X (pain relief)

i
()
e

219l A4 (lack of movement at the fracture site)

il
i)
e

A4 (lack of pain at fracture site)

= F2°] 8l (no radiolucency)
T 59 94 (two-point bridging)

o] dEHo=E HawH olAE:Y <AZ(bilateral mature uninteruupted bony

o] & & (graft assimilation)

subject’s level of pain)

Mk

~~

physical activity) =& 98 & = F=(work level)

-(use of medication)

AN FEHEZ H(excellent) 5 (good) fair(RF) poor(E5)S= F7I3Ht.

¢ (Excellent)- ¢g & H &5 5 =29 HF(return to full pre-operative

activities or work), XFA| EHE&3IA E(no analgesics), A3 5%
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°] gl (abscence of significant pain).

T+ (good) - HFES] & A 5 52 U299 EF(return to most pre-operative

activities or work), #2439 ZFA H-&(minimal analgesics), A3

o] %< (minimal pain).

HE(fair) - Y & A &5 52 429 HA(inability to perform some pre-

A5 (poor) - W & A 5 T I I

operative activities or work), 5 5=° %FA| &8 (moderate analgesics),

=z -

T 5L &% (moderate pain).

—

T $l=-(inability to perform any pre-
operative activities or work), T2l FA] H-&(heavy analgesics), &

33t 5 Z(significant pain).

143 FH7IYH(EFAEA 1)

O 9% fEd Bt

S 27 WEY W5 Aol FlolAsR AW EE Fishers) JRAANE o] &5
3, 02 W55 4P nAs WA GFEALYIARAYS 48
sk,

i

T AE5E W59 Ao]E ttest == Mann-Whitney testE ©]-8-3fa, T
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A v= FDAS] &S vk A& 27FAolH, Yol A& Qe AFS 47FKo|tfold = &
Al FF AMZ2E FE8F 2HEVL /Usa glom dRE Al A dAe] o]231 9t}

D Sirolimus—eluting stent (Cypher®, Cordis)
Fo2 fEydE HEste] AlAl Zhel A gy AR AL S
@ Paclitaxel—eluting stent (TAXUS®, Boston Scientific Corp.)
P FDA Qs B2 AFoR uetE vEste] Al Zrel A g AR H AL S5
@ Zotarolimus—eluting stent (Endeavor®, Medtronic)
D KFDA <9l& W2 AlFo= feuehel wdolA g AREar 9la
@ Paclitaxel—eluting stent (Pico—Elite®, AMG)
: KFDA $Ql& W& AlFoz fejuetel A Alds 9 A 2ol &,
® Everolimus—eluting stent (Xience®, Abbott)

Dobd ARE I YAE AR, A AGelA B SR AAS wol Folow 2 Tyl

5y
)}
=
oy

(o]
o
M=
flo
2

RS

&/

=9dd ogql.

® Biolimus A9—eluting stent (Nobori®, Terumo)

Dok ABEI AL B, 9F ABIA T4 AE uol FUe.

2. F=8E 2HES A5 FAY A i =9 £ B 4

oJAZA oHE8E SRESE AN 2RES Mud ofel A7 GRAW, P AHel sk Y FDA F

01L& HFS girolimus—eluting stent$} paclitaxel—eluting stentol] T3t A2 1S EA8

7y Az EH
EgE AEHES ARAHES Hug AT FolA 4d7kAe] FAs wagk Aol 7 A7
AAE ®agk Aoty ®WA, sirolimus—eluting stentE& AH R, 7]E] AlPHIYA F2H9],

al
Ak AFE Tz AgoA 43 EFXHHE AEES LN EY) sirolimus—eluting stent -

AN 7.8%, AWtAEHE FoA 236%2 ZFHW AMEES FrFHoR PgAAFG T
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paclitaxel—eluting stent®= 4d ZXHW ANEES TANEIF 10.1%2 LHUEHE
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(3) 94 G A3kl o] Attt BAseielA ol EFae] BaAS AL,
(4) g ABA A@AL 14 71| 7 ATvin B,

(5) kE§% 2RES 7} |Fo] FUH] YA B

n°“

4o S 9% AR 3%

(1) TAXUS stent®} Vision stent®] H|x <A+ thr]3 dAg4 T2 A (2713 AAE
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TABLE 1. Classifications of Death

Cardiac death Any death due to proximate cardiac cause (eg, MI,
low-output failure, fatal arrhythmia), unwitnessed
death and death of unknown cause, and all
procedure-related deaths, including those related
to concomitant treatment, will be classified as
cardiac death.

Vascular death Death caused by noncoronary vascular causes,
such as cerebrovascular disease, pulmonary
embolism, ruptured aortic aneurysm, dissecting
aneurysm, or other vascular diseases.

Noncardiovascular death  Any death not covered by the above definitions,
such as death caused by infection, malignancy,
sepsis, pulmonary causes, accident, suicide, or
trauma.

All deaths are considered cardiac unless an unequivocal noncardiac cause
can be established. Specifically, any unexpected death even in patients with
coexisting potentially fatal noncardiac disease (eg, cancer, infection) should be
classified as cardiac.
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TABLE 2. Myocardial Infarction Classification and Criteria for Diagnosis*

Classification Biomarker Criteriat Additional Criteria
Periprocedural PCI Troponin =3 times URL or CKMB =3 times URL Baseline value < URL
Periprocedural CABG Troponin =5 times URL or CKMB =5 times URL Baseline value <URL and any of the following: new pathologic Q@

wavest or LBBB, new native or graft vessel occlusion, imaging
evidence of loss of viable myocardium

Spontaneous Troponin =URL or CKMB =URL

Sudden death Death before hiomarkers obtained or before Symptoms suggestive of ischemia and any of the following: new ST
expected to be elevated elevation or LBBB, documented thrombus by angiography or autopsy

Reinfarction Stable or decreasing values on 2 samples and 20% If biomarkers increasing or peak not reached then insufficient data to
increase 3 to 6 hours after second sample diagnose recurrent MI.

*Adapted from Global Task Force.” URL indicates upper reference limit, defined as 99th percentile of normal reference range; LBBB, left bundle-branch block; and
ST, stent thrombosis.

tBaseline biomarker value required before study procedure and presumes a typical rise and fall.

10 waves may be defined according to the Global Task Force,” Minnesota code, or Novacode,

TABLE 3. Presentation of Ml Outcomes in Clinical
Trial Reports

Primary end point
Total of Mis defined by any of the classifications in Table 2. Troponin
recommended as the preferred biomarker at all time points
Secondary analyses

All data for troponin and CKMB should be tabulated for each
classification to include at least the following multiples of the URL by
treatment groups: <1, 1t0 2, 210 3,310 5, 5 to 10, and =10
Cumulative frequency distribution of troponin and CKMB by treatment
group

TABLE 4. Repeat Revascularization

Target lesion revascularization TLR is defined as any repeat percutaneous intervention of the target lesion or bypass surgery of the target vessel
performed for restenosis or other complication of the target lesion. All TLRs should be classified prospectively as
clinically indicated* or not clinically indicated by the investigator prior to repeat angiography. An independent
angiographic core laboratory should verify that the severity of percent diameter stenosis meets requirements for
clinical indication and will overrule in cases where investigator reparts are not in agreement. The target lesion is
defined as the treated segment from 5 mm proximal to the stent and to 5 mm distal to the stent.

Target vessel Revascularization TVR is defined as any repeat percutaneous intervention or surgical bypass of any segment of the target vessel. The
target vessel is defined as the entire major coronary vessel proximal and distal to the target lesion, which includes
upsiream and downstream branches and the target lesion itself.

TLR indicates target lesion revascularization; TVR, target vessel revascularization; and QCA, quantitative coronary angiographic.

*A revascularization is considered clinically indicated if angiography at follow-up shows a percent diameter stenosis =50% (core lab QCA assessment) and if one
of the following occurs: (1) a positive history of recurrent angina pectoris, presumably related to the target vessel; (2) objective signs of ischemia at rest (ECG changes)
or during exercise test (or equivalent), presumably related to the target vessel; (3) abnormal results of any invasive functional diagnostic test (eg, Doppler flow velocity
reserve, fractional flow reserve); (4) A TLR or TVR with a diameter stenosis =70% even in the absence of the above-mentioned ischemic signs or symptoms.
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TABLE 5. Composite End Points

Device-oriented composite (hierarchical order)
Cardiac death
MI (not clearly attributable to a nontarget vessel)
TLR
Patient-oriented composite (hierarchical order)
All-cause mortality
Any MI (includes nontarget vessel territory)
Any repeat revascularization (includes all target and nontarget vessel)

TABLE 6. Stent Thrombosis: Timing

Acute stent thrombosis™ 0 to 24 hours after stent implantation
Subacute stent thrombosis* >24 hours to 30 days after stent implantation
Late stent thrombosist >30 days to 1 year after stent implantation
Very late stent thrombosist =1 year after stent implantation

Stent thrombosis should be reported as a cumulative value over time and at
the various individual time points specified above. Time 0 is defined as the time
point after the guiding catheter has been removed and the patient has left the
catheter laboratory.

*Acute or subacute can also be replaced by the term early stent thrombosis.
Early stent thrombosis (0 to 30 days) will be used in the remainder of this
document.

tincludes primary as well as secondary late stent thrombosis; secondary late
stent thrombosis is a stent thrombosis after a target lesion revascularization.
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TABLE 7. Definite,* Probable, and Possible Stent Thrombosis

Definite stent thrombosis
Angiographic confirmation of stent thrombosist

The presence of a thrombust that originates in the stent or in the
segment 5 mm proximal or distal fo the stent and presence of at
least 1 of the following criteria within a 48-hour time window:

Acute onset of ischemic symptoms at rest
New ischemic ECG changes that suggest acute ischemia

Typical rise and fall in cardiac biomarkers (refer to definition of
spontaneous M)

Nonocclusive thrombus

Intracoronary thrombus is defined as a (spheric, ovoid, or
irregular) noncalcified filling defect or lucency surrounded by
contrast material (on 3 sides or within a coronary stenosis) seen
in multiple projections, or persistence of contrast material within
the lumen, or a visible embolization of intraluminal material
downstream.

Occlusive thrombus

TIMI 0 or TIMI 1 intrastent or proximal to a stent up to the most
adjacent proximal side branch or main branch (if originates from
the side branch).

Pathological confirmation of stent thrombosis

Evidence of recent thrombus within the stent determined at autopsy
or via examination of tissue retrieved following thrombectomy.

Probable stent thrombosis

Clinical definition of probable stent thrombaosis is considered to have
occurred after intracoronary stenting in the following cases:

Any unexplained death within the first 30 days§

Irrespective of the time after the index procedure, any Ml that is
related to documented acute ischemia in the territory of the
implanted stent without angiographic confirmation of stent thrombosis
and in the absence of any other obvious cause

Possible stent thrombosis

Clinical definition of possible stent thrombosis is considered to have
occurred with any unexplained death from 30 days after intracoronary
stenting until end of trial follow-up.

*Definite stent thrombosis is considered to have occurred by either
angiographic or pathological confirmation.

tThe incidental angiographic documentation of stent occlusion in the
absence of clinical signs or symptoms is not considered a confirmed stent
thrombosis (silent occlusion).

fIntracoronary thrombus.*

§For studies with ST-elevation MI population, one may consider the
exclusion of unexplained death within 30 days as evidence of probable stent
thrombosis.
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Table 2: Summary of the Non-invasive Bone Growth Stimulators for Reclassification

AZ1A=57] A 3|AL

Manufacturer . | TradeName |-
Biolectron OrthoPak® Bone | Treatment of an established Capacitive 60 kHz, 3 t0 6.3 Volts (V) | 24 hours per day (hrs/day)
e Growth Stimulator | nonunion secondary to trauma Coupling peak to peak Up t0 200 days
Bialectron SpinalPak® Adjunct electrical treatment to Capacitive 60kHz, 3t0 6.3 Vpeakto | 24 hrs/day
Fusion Stimulator | primary lumbar spinal fusion Coupling peak Up w 270 days
surgery at one or two levels y s
Electro-Biology | EBI Bone Healing | Treatment of fracture nonunions, | PEMF 2.5 msec long bursts of 250 | 10 hrs/day
(EBI), L.P System® failed fusion and congenital to 400 psec 20 G pulses Up to healing
pseudarthroses repeated at 5-20 Hz
Orthofix Physio-Stim® Lite | Treatment of established nonunion | PEMF 260 psec, 20 G pulses Minimum of 3 hrs/day
acquired secondary to trauma repeated at 15 Hz Up to 180 days
Orthofix Spinal-Stim® Lite | Fusion adjunct to increase the PEMF 260 psec, 20 G pulses Minimum of 2 hrs/day
probability of fusion success and repeated at 135 Hz Up to 270 days
as a nonoperative treatment of
failed fusion surgery
OrthoLogic OrthoLagic™ Treatment of an established Combined 76.6 Hz sinusoidal 40 pT | 30 minutes per day
1000 nonunion secondary to trauma Magnetic Fields | (400 mG) peak to peak AC | (min/day)
magnetic fleld superimposed | Up to 270 days
on 20 uT DC magnetic fiold
OrthoLogic SpinaLogic™ Adjunet treatment to primary Combined 76.6 Hz sinusoidal 40 pT 30 min/day
lumbar spinal fusion surgery for | Magnetic Fields | (400 mG) peak to peak AC | Up to 270 days
one or two evels magnetic field superimposed '
on 20 uT DC magnetic field
RS Medical Tobe determined | Treatment of established nonunion | Capacitive 60kHz, 3t06.3 Vpeak to | 24 hrs/day
fractures acquired secondary to Coupling peak Up to 270 days
trauma and as an adjunct to the
treatment of lumbar spinal fusion
surgery
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A3z MSFAAMEAAL] 2F A

18 T 4P T FRY 2
g@ JANYE ZT2ES A2

1. 71714 uigk =y Qe

7l £ 2 A &= (Purpose and Intended Use)

old FTF 7AIEY AMS HAHL A7 a8/ AUES S Aeow ERdEy FH
F 7Y AFE FIANA F S A= Aol
U, +% 2 2% (Design and Operation)
19 T/ 71AE2 s 255 7FA A Q.
R Bz m(coils)(WEZE W3] —transducer® EHAVE  F}) Fe AT
(electrode) (W &2+= FHHAA(FHA) H—capacitor plates®® =elA] 7% b)) A=5 ]
Fo2 Ay oA Fu V[ AES A7E FE(waveform) o2 WHEO] Id =5 2 A
= 3ol HPAA 7A7F & TS do

Fate] Bl Ak o] AAE B
42149 AnE oA AT A o Fr.

of QoA = WAN AT FAA

=

4

q 7]741%‘% 31711_4’ :l\j/]jl/é.% ]]_7];8_% %
W/}. 0] 7]74]%% @7];(—4! 1?/]31/3% 11—7]%]'% 1‘{1—1:_‘_‘:‘13] 37]—%] 7];8_01] §7i3}-:11 9}\

) capacitive coupling, 2) pulsed electromagnetic fields, 3) combined magnetic fields

1) capacitive coupling(CC)

o
N
Mg

capacitive couplinge XA £9] AZE Alold] A7) F(electrical field)S ¥

o
_1 }l'
™
>
™
)

2) pulsed electromagnetic fields(PEMF)

310



o] 7Al= & ol 2719 A& ZYE Abololl A magnetic coilsS AF&3Fe] A7)}
(electrical pulse)Z A|7roll whe} W3}sl=(time varying) A 7] A (magnetic and

electrical fields)©o.2 W3 A7t}

3) combined magnetic fields(CMF)
4, B4 A oAyvA A7) (magnetic field) o2

& A< (bone growth)S HE3l= A
o=z A A7l 54 A7]Ade] Helo A= WA o]t

2}, A& 98 (Output waveform)

37HA Fefe] Al wE @7 24 (tissue) ol A= BHE F 3600 LoFsklTh

Table 1: Summary of the Waveform and Tissue Effects for Each of the Three Technologies for
Non-invasive Bone Growth Stimulators

Teehnology ~ “[- ° “Waveform. | “Tissue Electrical Field ©
Capacitive Coupling 60 kHz, 10 pA (rms), 6 V peak to peak 0.1 to 20 mV/cm
300 pAfem®
Pulsed Electromagnetic 4.5 msec long bursts of 20, 220 psec 18 G 1.3 chm
Fields pulses repeated at 15 Hz 10 pAlem’

790 mG field of a burst of 21, 260 psec ﬁulsma 4 mV/em peak to peak
repeated at 15 Hz

Combined Magnetic 76.6 Hz sinusoidal 40 1T (400 mG) peak to | Magnetic field effect
Fields peak AC magnetic field superimposed on
20 uT DC magnetic field

Adapted from Nelson et al., 2003.

[Z 36] 7]Ald w2 FF I 24 (tissue)ol P& &
v}, A& 9 (Operational Use)

ol¥d o] 71A4l= AWsloioF 3= 7| Al(prescription device)©o]al, Sx}7F Foll A Al&

o AduwHoR oAbt BAR BHE F& A% 5¥ Bl Ay

rot

(1) capacitive coupling

Sgo ASA Bigel WA P TAY AT do ¥ AxES 2709 = w7

=
S e AT5E At 855 G5 2o A9 AT FEAEYU == o] Atk oA}
7F g ERE 52 38 Y& Fa, F&e7] Ao A5 g= (electrical pads)ell gel
S ek HAst, dx 22 HIaxe 7AE ofwA FE 3} oA, A= 52 A pads
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oAwWA wEsh=A] wHS W battery® AHEskE 7] Ae 22 ZghanE Aol dojA
Jol A AHg 4= qdvh Fiel & w7bA sk 24417, Ao 9RE7EA] ARE St EE AEh = 9l
o AS tA] 2R GaE AF5S 15F97HA AREE vk ARgskE St A5 =T v
HE, 7 AE AFo] d HE AL alame 2 dEFH, W AL v A28 tpa] Bolw

.

(2) pulsed electromagnetic fields

oAt ZAR e et Fxel B Avle] webd AdaA] A 2US AL B HHr)
Agol A7} Am 2AL GAAZIL A AE BEI Fo AR 5L BRelA A=A F
PMEF7IAl= %+ 7F88 110-volt wF AF =2 F WA (rechargeable battery)= AF&ghr}
g @ (modified) PMEF7] A= 9—volt battery® &gttt PMEF7]I A= skl ¢ 10417, FHd
INE7A ALGst e AEr. WP E PMEFZIAE a7l oF 2-3A1%, 3ol 2 w7, §&

074971 AHgBES e,

3) combined magnetic fields.
At B dRe Fxeh B4 A7) Wby AASA AR 2dS AL e AR
Aol AL AR mAS GXAYIE A A B Fo) A 5L Bl StEA Frh

o] 7|Al&= 3shF 30+, Tl &2 wi7kA] =2 97 A] AEStE s At

v}, A = (Materials)

A5 Z2 A5 ZYS IE %5 (conductive metal) 22 FAF o] X5 F-fo] A= (stimulation)
S ddatar, 5 HFo| WA A3 (biocompatible) o] ojoF gt} ghato] u o] et 7] A9
02 FAEE A Aol glojof st

A}, A9 (Energy Source)

71 A% battery(9—volt battery 2 Z#%]) & ¥ 7F4E 110-volt wF AF= A 4

HR

S
=

oH

2. @A A4 A 18 A

7. 3R
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o 4% WANE R FPE

(DB7PE

FHS FAA) Gste] AHgE PR mebd FEA B7ke J1Fel dadh v #EH V)
Fo B Aol WAAA ZA7F glojok s olo] W Q1A Bo] ojok @l Wb 4

[e]
o
9l Wrksh WAAAQ BAE WE o] FolA Aol Adstch, F A3l Wb 399 49

Awel mi 39e] PAHD AR 2% SRA0R BEfo] 291 ool WHVE(14.1 FE)
w}

1. No progress — No Change from the appearances at enrolment in the trial
A AT A1EE A7 BEFelA WL fle AT
2. Progress to union - A definite change from the earlier films, either with new
subperiosteal bone, fuzziness across the fracture site or new bone
peripherally across the fracture site. In any case of doubt, a rating of

no progress was given.(o]d S| Hl&] W3 H3} A FYst F, =4

it

=
DE AASE P wH wk TAYE A AP AT FAol
A= B

- 71 Aol o =eE 4§, no progressz B3I
3. Probable union - A marked change with thicker denser bone across at least two

cortices and fuzziness across the fracture site. Union was throught to

be present. (5 T4 ¢ dost Wyl Jojx 294 =& A431a

4. Full union - Dense and extensive new bone formation union across involving the
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fracture site and at least three of the four cortices visible on the two

films.(FA5F-E Adshs ddstal e A4S 49 Hole 49d=

< 39 dZo] 2% WA ARl Hol= A5
2) AP Ao #= Al AR TE
1. No progress - No Change from the appearances at enrolment in the trial
W AT AFF A7 EgellA WL fle BT
2. Improved but not yet united - Some change in the region of the fracture line
with increased density visible, but either insufficient
to be considered as full cancellous healing or across
an insufficient width of bone (2% T7I7F =44 B
ol Ws7b o, ¢kd @ wEdE Af7F S AY
2 THRE Y lelle 59 49

3. United - Evidence of bony continuity across at least half the width of the fracture

confirmed on at least two views. (Ho]x 272] WALA A oA ZdFo] 1t

o1gE AUk o A%4 FAT A AS

g B £79) A2 (lack of movement at the fracture site)
=
[e)

= A2 (lack of pain at fracture site)

317



* 7)A] AFEoA otket X5 =Y (Stimulation variables and Regimens)

=do] wAE L A= X759 AlF A7) 79 (Benazzos,1995)9)4  42\d(Garlands,

1091)7H 2 vhefaleh, A PHE FAY B 3T 7-2447E 307014 @l 8w

A2 st gge] 15 Fxs| vhehh (E37-41)

Table %, Summary of the Stimulation Treatment Yariables for Capacitive Coupling Non-invasive Done Growth Stimulators for Nonunion Fractures

Reference | Stimulation | Device | Outpul Wavehuma - el Regiinenr.
Type . Manufacturer |- Bamumery b oo
Abeed et al., | Capacitive NR' 63 kHz sinusoid wave, | 7-8 hes for 12-30 weeks
1998 Coupling 6V peak to peak
Benazzoet | Capacitive Biolectron 60 kHz sinusoid wave, | 24 hrs/day for mean of Mean of 147.5 days
al, 1995 Coupling amplitude 3-6.3 V 52 days Range 7-730 days
Brighton Capacitive Biolectron 60 kHz sinusoid wave, | Mean of 22.5 weeks Mean of 3.3 years
and Pollack, | Coupling 3V peak to peak Range 10 months - > 14 years
1985
Brighton et | Capacilive NR Capacitive Coupling: Capacitive Coupling: 23.5 months
al., 1995 Coupling 60 kHz sinusaid wave, | 24 hes/day for 1224 weeks | Range 5 - >70 months
5 ¥ peak to peak
Direct Current; Implanted
Direct Current: 24 hrsfday for 12 weeks
Implantable 10 pA
Scottand | Capacitive Biolectron Active: 24 hrs/day for mean of Active:
King. 1994 | Coupling 60 kHz sinusoid wave, | 22.5 weeks Mean of 31 months
510V peak to peak Range 11-83 months
Sham:
Mean of 26 months
| Range 12-43 months

"NR - Not reportad
[& 37]71A A8l e A8 W -1
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Table 10: A Summary of the Stimulation Treatment YVariables of PEMF Non-invasive Bone Growth Stimulators for Subjects with Nonunions of the

Tibia
Reference |  Stimulation | . :
o5 - o) n - A SR
Bassetl, FEMF® EBI, L.P. R 10 hrsdday Mean of 28 months
1981 — {1.5 mV/cm at tibial axis) Mean of 5.2 months Range 4 months — 18 vears
Caullay and | PEMF EBI, LP. NRY 12-16 hrs/day for 1600 hrs | Range 3-5 years
Mann, 1982
Gossling et PEMF NR Various designs and Warious PEMF group:
al., 1992 regimens until healed Range 4 months — 37 vears
Surgery group:
Range 4 months — 5 years
fto and FPEMF NE 5 msec square wave at B hrs/day Mean of 18 months
Shirai, 2001 15 He Range 6 months — =8 years
Meskens et PEMF EBI, L.PP. NR 14 hrs/day for 3 months, Mean of 1.9 years
al., 1988 then 10 hrs/day for
3 months, then only at night
e Mean of 10 months
Sharrard, PEMF NE 20 balanced pulses of an 12 hrs/day for 12 weeks Range 16-32 weeks
990 asymmetric waveform in a
pulse train at 15 Hz

! As described by the authors in the cited reference

? PEME = Pulsed electromagnetic ficlds

7 NR — Not reported

* ERBI, L.P, reports an output waveform parameter of 2.5 msec long bursts of 250-400 psec 20 G pulses, repeated at a frequency of 5-20 Hz.

[& 381714 AMglA g A8 WY -2

Table 11. A Summary of the Stimulation Treatment Variables of PEMF Non-invasive Bone Growth Stimulators for Subjects with Long Bones and

Other Nonunions
Reference | Stimulation | Device Manufacturer, | . Owtput Wavefarm
Bassett et PEMF* EBL L.P. 10-12 hrs/day Mean of 4.7 vears
al,, 1982 (1.5 mV/cm along tibial Mean of 3.5 months
axis)
Bassett et FEMF ERL L.P. 5 msec wide burst of 10 hrsiday for 2-12 months Group A: Median 16 months
al, 1982 200 psec-wide pulses at Group B: Medizn 17 months
15 Hz
Bassett et PEMF EBL, L.P. 300 psec pulse at 75 Hz 12-16 hrs/day for 3-6 months Congenital Nonunion Group:
al,, 1977 (peak current density of Mean of 4.9 years
10 pA in tissue
2-3 mV/cm bone) Acquired Nonunion Group:
Mean of 2.5 vears
Bassett ct PEMF EBI, L.P. 200 psec pulse width in 12-16 hrs/day NR
al, 1978 5 msec trains at 10-15 Hz
Chengetal., | PEMF NR NR 14 hrs/day until healed Mean of 2.5 years
1985 (L0 -1.5 mV/em)
Colson et al,, | PEMF NR Train of 5 pulses, each 12-15 hrs/day for up to [ year | PEMF Alone: 2-93 months
1988 300 psec duration, Mean of 25 months
separated by 1500 psee, at Median of 12 months
50 Hz
PEMF & Surgery: 3-120 months
Mean of 27 months
Median of 15 months
Delimaand | PEMF NR Continuous pulse train at 16-1% hrs/day for 3-6 months Range <3 months — 25 months
Tanna, 1952 40 Hz

' As described by the authors in the cited reference

* PEMF - Pulsed electromagnetic fields

T NR. — Not reported

1 EBL, L.P. reports an output waveform parameter of 2.5 msec long bursts of 250-404 psec 20 G pulses repeated at 5-20 Hz.

[& 391714 AHglA ¥ A8 WY -3
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Table 11. A Summary of the Stimulation Treatment Vartables of FEMF Nonsinvasive Bone Growth Stimulators for Subjects with Long Bones and

Other Nonunions (Continued)
Reference Stimulation | Device Manufacturer Outpul Waveform “Preatiient Reginien -~ | -
Type Parameters:~ | Stimulat
i (Tissue Effects)’ ; i R S R
Fontanesi et | PEMF MR 1.3 msec pulse at 75 Hz 12 hrs/day for at least 60 days | Mean of 15 months
al, 1983 Range 5 months ~ 2 vears
Garland, et | PEMF Orthofix 260 psec 20 G pulses Greater than or equal to Range 9 months -~ 42 years
al,, 1991 repeated at 15 Hz 3 hrs/day for 3 months
Heckman et | PEMF EBL, L.P. NR Minimum 12 hrs/day for Mean of 30.2 months
al,, 1981 3-4 months Range 6 months — 37 years
Hinsenkamp | PEMF EBIL L.P. Train of pulses at 15 Hz 12 hrs/day Mean of 36.2 months
etal., 1985
Madrofiero | PEMF MR NR For mean of 104 days Mean of 171 days
etal, 1988 Range 62-178 days Ranpe 130-262 days
Marcer et PEMF EBI L.P. Repeating 3 msee wide 10 hrs/day Mean of 13.8 months
al., 1984 burst of 200 ps-wide Iean of 7 months
pulses at 15 He

Meskens, et | PEMF MR NR 14 brs /day for 3 months, Mean of 38.8 months
al., 1990 10 hrs /day for 3 months, then | Range 24-124 months

only at night

Mean of 11.5 months

Range 3-43 months
O Connot, FEMF EBL L.P. Train of 20-22, 200 psec For = 12 hrefday for Range < 9 months - > 5 years
1985 long positive 4-9 months

waveforms, burst
lasting 5 msec at
15 Hz
Sedeletal., | FEMF EBI, L.P. NR 12-14 hes/day for > 2 months Mean of 11 months
1982 {1-1.5 mVicm) Range 2 months — 14 years
Sharrard ot PEMF EBIL L P, 5 msed train of 1216 hrs"'dn!,-' until healed Median 28 months
al,, 1982 [ metrical pulses at
| 15 Hz (1-1.5 mV)

Simoniset | PEMF MR 236 psec period combined | 12-16 hrs/day for 3-8 months Mean of 27 months
al,, 1984 | in a pulse train of 3 msec Range 10-55 months

repeated af 25 Hz

* As described by the authors in the cited reference

[& 401714 AMg-elA Bdd A8 B —4

Table 12. A Summary of the Stimulation Treatment Variables of PEMF Non-invasive Bone Growth Stimulators for Subjects with Foat and Hand

an increasing phase of
200 psec duration and 2
decreasing phase of
20usec followed by a

5 psec pansz)

Nonunions
Reference Stimulation l Device _ Output Waveform -Treatment Regimen ., | """ Time Between Fragtire and
Type Manufacturer . ‘Parameters’ . | Coo o T - Stimalation Treatment

Adams et PEMF* EBI L.P. NRTY Until healed or at least Mean of 35 months
al., 19492 3 months Range 6-241 months
Dhawanet | PEMF EBL L.P. NR 12 hrs/day until healed NA®
al., 2004
Frykman et | PEMF EBI, L.P. NR #-10 hre/day for mean of Meart of 40 months
al., 1986 4.3 months Range 6-241 months
Huolmes, PEMF NR 4.5 msec bursts at 15 Hz | 8-10 hrsiday Mean of 2.8 months

1994 (20 pulses per burst with Range 1-5 months

! As described by the authors in the cited reference
 PEMF — Pulsed electromagnetic fields
¥ NR — Not reported

* EBI, L., reports an output waveform parameter of 2.5 msee long bursts of 250400 psee 20 G pulses, repeated at 5-20 Hz.

*MA - Not applicable

[& 411714 AMgelA Bdd A8 BE -5
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b &L 71A9 AHs BoErh(
42~49) WA A 7= 4714 BAPD AAblM 2R A (gap)ol =4aF(tabecular) 9] <1
S & 7 Atk FEe dEAd Bk S50 24, SER A4 24, ASA 589 gaT
= 7 Utk ofE S e ARA, A A7 EFE AAR AR k. of| Ede WARd
SAF 1913 Aol oAb 19lo] AstaL, ozdo] AFoldAl F7ke] et oAb 1919 BA

[E 42] %) BAAH, IHo F24 B2k 5L A9 FA-1

Table 13. Benefits of Capacitive Coupling Non-invasive Bone Growth Stimulators for Nonunion Fractures

Reference | Radivlugical Definition of Union | Clinieal Definition of | !
' - G - ' (Ra iniean)' |
Abced ctal., | Scrial radiographs NR* 68.8% (11/16) 68.8% (11/16)
19498
Bone trabeculae observed across
full width of fractura line in all
| views
Benazzo et | Blweekiy radiographs, Time of pain WR NE 88.0% (22/25)
al., 1995 scintigraphy, and computerized disappearance,
tomography refurm o sports
Brighton Serial radiographs HR 77.3% (17722) MR 77.3% (17/22)
and Pollack,
1945 Bone trabeculas cross full width of
fracture line on all radingraphs
Brighton et | Serial radiographs NR Overall: 73.1% (198/271) NR NR
al., 1995 Bone Graft, 58,3% (28/48) |
All 4 radiographic views showed Capacitive Coupling: NR ;
bony trabeculae spanning full Direct Current: NR i |
. width of nen-union gap E
Scort and Serial radiographs No apparent movement | WR NR Active: 60.0% (6/10)
King, 1994 at fracture site and no Sham: 0.0% (W/11)
Teabecular hridging seen an all 4 pain on stress 1
radiographs l sD?

! Percentages are calculated based upon the numbers provided in parentheses, which were obtained from the references, Any noted differences between the
percentages reported in this table and the references are slight and the result of rounding differences,

* MR - Mot reported

* $D — Statistically significant difference
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Table 4. Benefits of PEMF Non=iuvasive Bone Growith Stimulators for Mosunion Fraciures of the Tilia

Reference Radivlugival Clinizal Definitivn Rudivlugicul Success' . Clinlénl Sucvess’ . -
Definition of of Union (%) ’ e S (%)
Union : _ AR S
Basactl, Scrial NR? NR MR 86.6% (110127}
1981 radiographs
Cauvllavand | Seral ™R MR NR 100%% (4/4)
hiann, 1982 | radiographs
Gossling et | Not specified NR MR NR PEMF": 81.0% (1392/1718)
al., 1992 Surgery: E1.9% (466/564)
Ito and Serial Absence of mobility | 83.3% (25/30) o NR B3.3% (25/30)
Shirai, 2001 | radiographs at site, pain on
siress, tenderness

Bony trabecular owver fracture site

crossing at least

half the width of

the defect on 2

planes

' Percentages are calculated based upon the numbers provided in parentheses, which were obtained from the references. Any noted differences between the

percentages reported in this table and the references are slight and the result of rounding differences.
* NR - Not reported
¥ PEMF - Pulsed electromagnetic fields

Table i4. [enefits of FEMF Non=invasive Done Growih Stimulators for Nonunion Fractures of the Tibia (Continued)
Relerence Radivlugical Clinical Definition Radivlogival Succesy
Definition of of Union (%)
Union - & : et
Meskens et Serial Mechanical NR NR
al., 1988 radiographs stahility, absence of
local tenderness
Increase in
radiographic
density, bone
stress lines
bridging the gap,
remodeling,
obliteration of
fracture gap
Sharrard, Radiographs Absence of Stim: " Sham Stim: Sham: Stim- Sham:
1990 initially and at 12 | movement in No Progress: Mo Progress: ML Movement ML Movement 45.00% (920} OS 12.0% (3/25) OS5
wiecks mediolateral and 10 23 Nil: 13 Nil: 12 assessment assessment
anteroposterior Progress to Progress to Slighe: 5 Slight: 10 SD
planes, pain, Union: 5 Union: 1 Moderate: | Moderate: 3
tenderness Probable Probable Marked: | Marked: O 50.0%% (10/20) B0 (2/25)
Union: 2 Union: 1 AP Movement AP Movement Radiologist Radiclogist
Full Union: 3 | Full Union: O Nil: 12 Mil: 13 s
sp° Slight: & Slight: 9
08" 0s: Moderate: | Moderate: 2
United: 9 United: 3 Marked: | Marked: 1
Improved: 2 Improved: 5 NSD®
Mo Progress: | Mo Progress: Pain: 0.9+ 1.2 Fain: 1.5 £ 2.1
] 17 Tenderness: Tenderness:
SD | 1.6 +2.4 2.7 +3.1
| SD from initial

# STIM - Stimulator

? SD - Statistically significant difference

" (5 - Orthopedic surgeon

T SHAM - Sham stimulator

8 NSD - N aratistically significant differance

[E 44] H99) BAAH, 9oz F74Y B 5L

7179 &H-3
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Table 15. Benefits of PEMF Mon-invoasive Bone Growth Stimulators for Nonunion of Long Bones and Others

Refercner Radiological Definition of Clinical Definition of Radiclogical Suceess” |
Uniion E Union s T (%) S
Bassett et Serial radiographs ™o motion on stress at MR MR Orverall: 77.4% (B34/1078)
al., 1982 fracture site, no local Columbia: 80.9% (178220}
Uortical or trabecular bridging | tendermness, no pain on LLE.: 75.7% (473/625)
or both with major ambulation, no further International: 78 5% (183/233)
modifications of the plaster immobilization Tibia at each Investigational Site: 81.9%&
radiolucent gap (5387637
Onverall Failed Arthrodeses: 81.7%
(58710
Columbia: 87.0 %4 (20423)
ULS.: TH.8%% (33/31)
International: 83.3% (5/6)
Bassen et Serial radiographs (monthly) Mo motion or Group A: 87.0% (33/38) NR Orverall: $0.4% (75/83)
al., 1982 tendermess on physical Group B 93.0% (42/45)
Osseous bridging of the gap eXaEm, no pain on
defect welighi-bearing, no
requirement for
external support
Hassett et Sernal radiographs {maonthly) BMNH T30 [ 1W26) MR T3.0% [1W26)
al. 1977

' Percentages are calculated based upon the numbers provided in the parentheses, which were obtained from the references. Any noted differences between the
. percentages reported in this table and the references are slight and the result of rounding differences.
“ MR - Not reported

ERE

o=

1

Table 15. Bencfits of PEMF Non-invasive Bone Growth Stimulators for Nonunion of Long BDones and Others (Continued)

Reference ‘Radiological Definition of 3
Union i >
: e pi
Bassett et Serial radicgraphs Mechanical stability, MR MR BO.G%0 (87108
al., 1978 no local tendemess,
Oiblireration of radialucent function without local
lines, bony bridging protective splint
Cheng et al., | Serial radiographs WR NR NR Ornverall: 58.7% (37/63)
1985 Tibia: TE.6% (22/28)
Femur: §0.0% (6/10)
Humerus: 25.0% (2/8)
Radii; 50,006 (1/2}
Ulna: 0,026 (002)
Colson et Seral radiographs every 4 —& NE PEME": 5. 7% (1214} MR H3.9% (31/33)
al.. 1988 weeks
PEMF with surgery:
Defined as zound bony 100% (19/19)
bridging on x-ray i . i
Delima and Serial radiographs at § weeks ™R T79.3% (23/29)" NR TG 39 (23/29)
Tanna, 1989 | and 3 months
Mature lamellar bone bridging
fracture gap
Fantanesi et Serial radiographs ™R NR MR 88.6%: (31/35)
al, 1983

* PEMF — Pulsed electromagnetic fields
* The reference states 82.5% in the abswract and 82_14% in the text without sxplanation. According to calculations based on the data, 79.3% appears to be the
cormect percentage.
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Table 15, Benefits of PEMF Non-invasive Bone Growth Stimulators for Nononion of Long Tones and Others (Continued)

Reference ﬁqdfoluﬁnnl D‘eﬁnr};
Garland et Se!ia] racliographs Ewvaluation of motion, NR NR PEMF: 80.0% (108/135) = 3/hrs/day
al., 1991 tendermess, pain, PEMF: 35.7% (5/14) < 3/hre/day
Cortical and/or trabecular requirement for casting sD
bridging with major
modifications of the Healed: non-casted, Long Bones Owverall: 82.7% (81/98)
radiolucent gap on any view without motion at the Tibia: 74.0% (37/50)
fracture site, absent or Short Bones Owerall: 81.0% (17/21)
Overall callus showing minimal pain at the Scaphoids: 76.9% (10/13)
— progression from baseline nonunion site
Heckman et | Serial radiographs Evaluation of motion 64.4% (96/149) Decreased motion | Owverall: 64.4% (96/149)
al., 1981 and pain and pain Tibia: 71.3% (67/94)
Trabecular bridging of fracture Femur: 51.6% (16/31)
gap re-medullarization of bone Humerus: 44.0% (4/9)
Hinsenkamp | NR NR MR NR T1.3% (193/267)
et al.. 1985
Madrofiero, | Presence of bone callus Absence of pain, 60.0% (6/10) NR 60.0% (6/10)
| ctal., 1988 | mobility on focus
Marcer et MR NR NR NE T2.8% (107/147)
al., 1984
Meskens et | Serial radiographs Disappearance of MR NR 67.6% (23/34)
al., 1990 maobility on stress and
Bridging and disappearance of | pain on percussion
| gap on x-ray
O"Connor, Serial radiographs Clinically stable MR NR 83.3% (25/30)
1985
Bony bridging
[ 47] 739 BAA, 938z Fa4 371 Z& 7149 33-6
Tahble 15. Benefits of FEMIT Non=invasive Bone Growth Stimulators for Nonunion o‘I'I.ong Dones and Others (Cnntin'nuf)
“Reference | Radiological Detimition of ]
" : : Unlow -~ 2
Sedel gral, | MR 83. 7% (31/37)
1982
“Sharrard et | Serial radiographs Absence of movement | Tibia: 86.7% (26/30) NR T1.7% (38753)
al., 1982 at fracture site, pain on | Femur: 57.1% (4/7)
Increase in density in the gap, stressing, tenderness at | Ulna: 50.0% (3/6)
rabecular bridging, cortical site Radius: 75,0% (3/4)
continuity Humerus: 0.0% (0/1)
Capitellum: 0.0% (V1)
Knee: 50.0% (1/2)
Ankle: 50.0% (1/2)
Simonis et Monthly radiographs NR 86 7% (13/15) NE 86, 7% (13/15)
al, 1984
Fracture line filled in
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Tauble 16. Benelits of FEMF Non-invasive Bone Growih Stimulators for Nyounivn Fraciures of the Fool and Hawds

Reference i Rudivlvgical Definition of | _Clinieal Definition Radiolrgienl | - Clinjeal'Suceesy’ - 1 Overall Suveesy (Rutigo|
Uniom -~ © | ef Union . Suecess' - T
Adams et al, ] Serial radiographs MR O8.5%8 (37/54) MR 6B.5% (37/54)
1992 l
Dhawanet | Serial radiographs MR PEMF: 100% MR Rate and Speed of Fusion
al., 2004 (3222) Tnereased with PEMF
Joint apposition, quality of
bone, stages of graft Control: 89.0%
incorporation and (33/37T)
maturation, lime to fusion,
presence/absence of fusion,
bone density
Frykman ¢t | Radiographs Wrist extension, T9.5% (35/44) Compared to normal: 79.5% (35/44)
al., 1986 flexion, radial Wrist Extension: 84.1%
deviation, ulnar (37/44)
deviation, grip Flexion: 92.2% {41/44)
strength Radial Deviation: 84.1%
(37/44) :
Ulnar Deviation: 90.9%
(40/44)
Grip Strength: §3.0%
(36/44)
Holmes Pre-treatment and Pain-free gait, 10084 (9/9) 100% (9/9) 100% (99)
1994 post-treatment radiographs | ambulation without
cast, boot, wooden
Trabecular bridging over the | shoe
fracture line

! Percentages are caleulated based upon the numbers provided in the parentheses, which were obtained from the references. Any noted differences between the
percentages reported in this table and the references are slight and the result of rounding differences.
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4) A& (conclusion)
o] FHE& uAL5AH F dA A=7](hon-invasive bone growth stimulator)’} E-#3S X753}

= aHdS BolErh A Aot $5o] = ERdOlA TgFd 245 A Fejol o]

FHo] §l8-(no radiolucency)
F B9 dA(two-point bridging)
GZo] ALK o g Aoy o] o] A (bilateral mature uninteruupted bony mass)

=

o] 21 & &3t (graft assimilation)

2) 944 H7t
&= A Z(subject's level of pain)
14 &% A=(physical activity) &2 43 4+ d+= H=(work level)

A E-& fr%-(use of medication)
o] FEE2 H ¥ (excellent) $-(good) fair(EF) poor(E5)22 F7}get.

A (Excellent)- €3 & A & =& dZo] EHA(return to full pre-operative
activities or work), XEA| #8354 ¢&(no analgesics), A%t FF°] §l&
(abscence of significant pain).

9-(good) - WHEe &« d FF =& d=29 EFA(return to most pre-operative
activities or work), #Agre] EA & -8(minimal analgesics), #HAidHe] &
< (minimal pain).

BE(fair) - e & A EF =2 A2 EF(inability to perform some pre-
operative activities or work), T %2 ZE#| H-8(moderate analgesics),
5529 EZ(moderate pain).

S (poor) - o3 & A FF =S dx 3 4= glS(inability to perform any pre-—

ojf

operative activities or work), t&e] &4| & -8(heavy analgesics), &3

3l = =(significant pain).
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* 7)A] AFEoA oet X5 29 (Stimulation variables and Regimens)

capacitive coupling, PEMF, and combined magnetic fields® o] x=FEo0] dat

Tolld BHa Hct ¥ 498 oe] AREo] Hudk T ),

5]

(Goodwins

1999) AF&E2Utt. Combined magnetic fields¥® 3% 30,

3 WS (parameter), 183 A8 HHES Bo] Frl PEMFE
(Simmonss, 2004)°]4 12A]17HDiSilvestre®} Savini, 1992)7}#]

S A] t}Fstt}. Capacitive coupling &% 24A1%F 9709 <t

| Az 34 4

ot
=2

L Az 2
974

(Linovitzs, 2002) A% Aok st 259 e (stimulation type), A& 33

(parameter), X & "W (treatment regimen)sol%® E7-8tal, 28 33 (signal)S A

Ko

O FLO =
R

=

A7 dHE

o,

MN

[ 50] A=9] e, 714 Ax AL & 33 A5 (parameter), 1832 X5 WH

i)

a2
re

Table 19. Description of Stimulation Output Waveform Parameters and Treatment Regimen for Non-invasive Bone Growth Stimulators for Spinal

Fusion
Reference | Stimulation Device Manufacturer | Output Waveform
Type ) : Parameters '

| - .'{'I‘hsue]'ililhﬂ) wr § i, e SRR fore
Bose, 2001 | PEMF Orthofix NR' 4 hrs/day until healed
DiSilvestre | PEMF NR 1.3 msec at 75 Hz 10-12 hrs/day from Days $- 60 NR
and Savini, {3.5mV in tissues) post-operatively
1992
Goodwin et | Capacitive Biolectron 60 kHz, 24 hrs/ day until healed or for 9 NR
al.. 1999 | Coupling | 3V peak to peak months if healing delayed
Jenisetal, | PEMF or Direct | Orthofix PEMF: NR PEMF: At least 2 hrs/day for NE
2000 Current (DC) 135 days

| DC: EBI SpF-2T DC: Implantable

| ) Implantable
Linovizet | Combined OrthoLogic NR’ 0.5 hr/day for 9 months ! HNR
al, 2002 | Magnetic Fields |
Marks, 2000 | PEMF Orthofix NR Atleast 4 hrs/day fomDay2 | NR

| o post-operatively
Muooney, | PEMF Orthotix NR | 8 hrs/day NR
1990 | |
Simmons, | FEMF EBI, L.P. 250 psec, pulses repeat for i 8-10 hrs/day for 12 months Mezn 40 months
1985 | 50 msec and the burst of Range 18-101 months

pulses occur at a rate of

| 2 per second |
Simmons et | PEMF Orthofix 160 mG signal, 5.85 G At least 2 hrs/day for 90 days Mean 18.7 months
al., 2004 pulses, 26 msec pulse Range 9 months —

duration 12.5 vears

! As deseribed by the authors cited in the reference
' PEMF - Pulsed electromagnetic field

' Orthofix reports and output waveform parameter of 260 psec 20 G pulses repeated at 15 Hz.

* NR —Not reported

* OrthoLogic reports an output waveform parameter of 76.6 Hz sinugoidal 40pT (400 mG) peak to peak AL magnetic field superimposed on 20 uT DC magnetic

field.
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3) +-84 H7} (Effectiveness Assessment)

AH Q42 3 50~539 7|lE HoAu =2 WARA AARSerial radiograph)ol Al = -3
A HEo] 918 (no radiolucency), ¥ ¢ <A(two-point
bridging), 4% dHHoz AHxw o]a=9 <dA(bilateral mature uninteruupted bony

mass), ©]A& 8% Y& (percent graft assimilation).

rot
M
@

Jeniss, 2000091+ & B2 SAE AlFHAT. b2 Wl o7

hs

ol

A
H

||\

[e)
As

Al sk & (Linovitzs, 2002)= AT},

15w - % 9ol v 2 53 =715 Atold AZo] x &= yost 7134
(obvious pseudarthrosis with clefts within the fusion mass and discontinuity

between the transverse processes)

25 - 3 Folel el @ i $¥e] o skl b
(possible pseudarthrosis with lucencies within the fusion mass)
35H - B a7 4ol HE Fol Yt BUd BH 4

(solid arthrodesis with trabecular bridging bone)

BAE F 67004 B kst A4 BHE A A% Aok f3e 994 Ao

N

skzlo] B2 A L(subject's level of pain), A2 &% AHAX(physical activity) =& d&

o

g+ Ax(work level), JAEA B F5F(use of medication)® FHAH(excellent) $F(good)

fair(2.8) poor(85)oZ H7} str}, o] JrleE o= 7|w Hvh

FHHExcellent) - 943 & d &% Z& 429 EF(return to full pre—-operative activities
or work), FEA B34 %&L(no analgesics), A3+ EZo0] glS(abscence
of significant pain).

$-F(good) - I & d & =& d=29o] EHF(return to most pre-operative activities

or work), HA3%re] ZEA| H-&(minimal analgesics), HA3e] E%(minimal
pain).

R &(fair) - FFHe] & A FF =S A2 EF(inability to perform some pre-operative

activities or work), 5 %2 '&A] H-&(moderate analgesics), 5% &%
(moderate pain).
A5 (poor) - o3 & A 5 £& dx & 4 ¢l (inability to perform any pre—operative

activities or work), U9 FFA| H-8(heavy analgesics), ATt T
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o

(significant pain).

oA,

i

e FAMoR Bt ol FEES AL

Table 20. Effectiveness Parameters Reported in the Clinical Studies of the Non-invasive Bone Growth Stimulators for Use as an Adjunct to Lumbar
Spinal Fusion Surgery

" Reference | Radiological | Clinical Definition | Radsolagical ¢ Syceeas
- Definition of of Syccess: - Success' %
 Fasion . ¥ o B v i S L
Bose, 2001 Two-point Pain, physical GB%% (47/48) Excellent: 4.2% (2/48) Radiographic Fusion: 97.9% (47/48)
bridging, no activity level, Good: 79.2% (38/48) Excellent or Good: 83.3% (40/48)
radiolucency, occupational status® Fair: 16.7% (8/48)
intact hardware Poor: 0.0% (/48)
Returned to Waork: 59% (23/39)
Returned to Physical Activity at
Equal or Higher Levels: 89% (43/48)
Improvement in Pain: 71% (32/45)
| No Improvement in Fain: 27%
(12/45) '
. Worsened Pain: 2% (1/45)
DiSilvestre AD - A4 Pain assessment A3 61.3% (19/31) Pain Regressed: 96.8% (30:/31) PEMF™:
and Savini, Ad: 35.5% (11/31) 64 5% (20/3 1) at 2 months
1992 A2 3. 2% (1431 96_8% (30/31) at 4 months
Historical Control: 36.4% (8/22)

! Percentages are calculated based upon the numbers provided in parentheses, which were obtained from the references. Any noted differences between the
. percentages reported in this table and the reference are slight and the result of rounding differences.

* Clinical Assessment: ‘Excellent’: retum to full pre-operative activities/work, no analgesics, absence of significant pain
‘Good”: return to most pre-operative activities fwork, minimal analgesics; minimal pain.

‘Fair'; inability to pecfonn some pre-uperative activities/work, nroderate analgesivs, moderale pain.

‘Poor’: inability to perform any pre-operative activities! work, heavy analgesics, significant pain
* AD bilateral non-union; A1 unilateral non-union; A2 insufficient fusion on one side; A3 continuous fusion without hypertrophy; A4 fusion with hypertrophy of

fusion mass
! PEMF — pulsed electromagnetic fields

[E 51185 48 529 ¥ 344 2 48 439 1842 295 TAAE, 998 aa-1
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Table 20, ffectiveness Parameters Reported in the Clinical Studies of the Non-invasive Bone Growth Stimulators for Use as an Adjunct to Lumbar

Spinal Fusion Surgery (Continued

Reference | Radlological | Clinical Definition | Rudio
| efinition'of | " of Sieceis -
Goodwin et | Mature- Pain, physical Excellent or Good: Active: §4.7% (72/%5)
al,, 1999 appearing, activity level, Active: 90,6% (TT/85) | Active: 8R 2% (T5/R5) Sham: 64.9% (61/94)
uninterrupted occupational status | Sham: 81.9% (77/94) | Sham: 75.5% (71/94) sD
bony masses NSD* sp°
hilaterally at
fusion levels
Jenisetal., | Fusionand bone | Pain, physical Girade 3: Sham: Grade 3:
20007 mass density activity level, Sham: 81.0% Excellent: 43.0% Sham: §1.0%
occupational status | PEMF: 65% Good: 43.0% PEMF: 65.0%
Grade 3* D 61.0% Fair: 14.0% DC: 61.0%
Bong Mass Density: PEMF:
Sham: 106% Excellent: 35.0% NSD Trends in increasing density
PEMF: 125.2% Good: 50.0% with stimulation.
DC: 126.4% Fair: 10.0%
NSD Poor: 5.0% Fusion mass bone density 20%
grealer at | vear in stmulation
DC: LroUps.
Excellent: 32.0%
Good: 37.0%
Fair: 31.0%

* NSD - No statistically significant difference
513 — Seatistically significant difference

" This article reported percentages only; it did not report the actual number of subjects in each outcome category.

* Grade | - obvious pseudarthrosis with clefis within the fusion mass and discontinuity between the transverse processes
Grade 2 - possible pseudarthrosis with lucencies within the fasion mass
Grade 3 - solid arthrodesis with trabecular bridging bone
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Tahle 20, Effectiveness Parameters Reported in the Clinical Studies of the Non-invasive Bone Growth Stimulators for Use as an Adjunct to Lumbar
Spinal Fusion Surgery (Continued)

Reference [ R Pee
Linovitz et Active: 64.4% Active: 654.4% (677104)
al., 2002 Giramle 2 or 37 (67/104) Sham: 43.3% (42/97)
Sham: 43 3% 5D
(42/97)
S
Marks, 2000 | Serial Pain, physical Active; 97.6 % Active: Active: 97.6 %o (41/42)
radiographs activity level, (41/42) Excellent: 16.7% (#/42) Sham: 52.6% (10/19)
occupational status Sham: 52.6% Good: 57.1% (24/42) SD
Incorporation of (10/19) Fair: 21.4% (9/42)
graft, no sD Poor; 4.8% (242) 75% Agreement between Clinical
radiolucency, no and Radiological Assessments
motion Sham:
Excellent: 0% (0/19)
Good: 57.9% (11/19)
Fair: 26.3% (5/19)
1 = Poor: 15.9% (3/19)
Moaoney, Serial Pain, physical Active: 92.2% Active: Active: 91.8% (90/98)
1990 Radiographs activity level, {90/98) Excellent: 51.0% (50/98) Sham: 68.0%'" (66/97)
occupational status | Sham: 68,096 Good: 35.76% (35/98) SD
50% ot more (66/97) Fair: 8.2% (8/98)
araft assimilation 5D Poor: 5.0% (5/98)
Sham:
Excellent: 36.1% (35/97)
Good: 50.5% (49/97)
Fair: 13.4% (13/97)

? Grades 0 -3 (0 and 1 no fusion; 2 and 3 successful fusion)

" MR — Mot reported

! The article references success rates of both 65% and 67.9%. The success rate of 67.9% was more frequently referenced within the article, and, for this reason
was wsed for calculating rates within this table,

(£ 5318% #% 529 v 343 T 4T 439 284 2PHE PAUA, 99 223

Table 20. Effectiveness Parameters Reported in the Clinical Studies of the Non-invasive Bone Growth Stimulators for Use as an Adjunct to Lumbar
Spinal Fusion Surgery (Continued)

Reference Radiclogical Clinical Eflaﬂ'mﬂbn ic
Definition of of Success .
Fusion BTk it

NR Solid Fusion: 7

Simmons, Serial NR _— Signifi

cant Increase
1985 Radiographs in Bony Formation:
B5% (11/13)
Simmons et Serial Pain, physical 67% (671000 Excellent or Good: 42% (42/100) 67% (GT/100)

al., 2004 Radiographs activity level,
occupational status
50% or more

graft assimilation

[E 5418% 48 $£9 1 354 2 £ A3 D84S 2P PR, 99 as4
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