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A1812] Zgofjofl thsfl thefRt M floll AA et A= 7Hs/dS Hofal Jlek
HAS7]ES 55 ol it A54 7Isd HIRSA 7le R s,
A1 BE2}=<:(Deep Brain Stimulation, ©]3} “DBS”)-& th 4 Q1 244 1=}
Z7)eo| &3t HAE WA 7| A=< (Transcranial Magnetic Stimulation, ©]
o} “TMS") T 22 B|A5A WA 7|2 Qi a2 WA= 5F4] grot 4
Ao g Qhdstar Fakgo] AA|utk, o] wAnkE Ap=517] wimofl 1wt
7} AlgtA o)k, BH, DBS= M54 eSSl H2] A3 Z(cortical -
thalamic circuits) 2} 21 = 3] 2 (cortical —limbic circuits) o] i3t 24-& 715
Al etz A S-A7t A B RIS HolFal Qltk. E3E, BIGA] 7| E U= 9
ABHAIRE, Hofl A4 &4 71 o e Al YA EAlE H s A4
o 2 9J9o] Ark= HollA DBS& ¢Fe = v L wWo| 289 Holth A=
DBSE &3l 2| & 7Fagh At F77F At ﬂtﬁﬂf’— UL, Al FEE H HE
Ao DBSE &3t 2| 2E 7HsA alfof ghrhs 4= vhear gickl)

o|A " DBS&= A|&4 o= dstal Qlet, ol HAl ez of@A A
= QlaL, gtAsloF sh=Alofl TRt == A4l e = 2& Holk =&, DBS

A& maiel o w77 E st 7158 Mt HE E5k olof ths-
o= U= SHE Ago] ZAsL7 = gtk sHAIRE EE WSk s
= 1T, 7| Ht S Foke] 7] of B AR = Al&sto] 2
ct. O]Eﬁi HjZ oA & 22 58 =95 AlAsH] Ao DBS | axte} obx
AIW8r 0]F(11), DBS o] &of| A 188 4= 9= Q3 HA A

TSt =2 OH’—(HD DBS o]-gof wh2 H2 ]9
A} (IV).
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II. DBSQ] & 3}o} erA A

1. DBS 47K

DBS+= AJAH(thalamus) o] A]4+51H (subthalamic nucleus) 5 9] A5
of| Aloj & Ao H7] A}=S 7hste] 1 KB 35 2 HH= X7 7]<%0]
o o] 7le2 A= &/ ARE A7) wiZe] Hell A3 dsS 7Rt

¢

DBS= gkt H= el HAl(lead) S A4FolL ALASHS 0] w4l mo] Alo]A]
S AR AT AT WA $18) AL S G A
o}, DBS #1540 W19l chastel, 445-9] on/off W (Fa7ie] 24& o]
ol 4] Stk 950 AT Aol vl )7t UabE o] 9l7] e
o F4 354 HE AT 4 glom, wielel b W EY S oY XS

W3ksF= "hA 0 & A7) 7k ARR-SF 2= 9t} DBSLE HAIAL wlasls 2| 7ol
Qe S tA|el= Aoz, v7tg Aoz N EZE ohash= Zlo] ol g} A
=5 AFste] AAWEE AL DA X mHe el &
@, B9} gloW AT AE WA BAY DBSE FA5tel 43NS 1
3L oA E AFE Hol A AIAT 4 ek el A sk s mok 412 A

o| g3t} =, thal Helo] o LA o] _1_]—_]’1‘5'—0]0711__7]‘4‘—‘] AR 22250 1]

s}x%k, DBSO] 4 zL ' Uﬂ?M & o] k24l 7t gickd) Thk, AR
AT A4S 7) 2.2 DBS A1To] Foi x|t 2T ol A MAsHe
o 5207 98] 1 wTp} ks Ao B3 gk o] A7 A%

=
=
g Al SAE 7] (axon) & SRA713L, T Bk o] o] oA

2) Nuffield Council on Bioethics, Novel neurotechnologies: intervening in the brain, 2013, 23
o3,

3) 9 744 ole] ANHILE YA, Sl uet 247] the AmHe] AgHm glo] 1
wlAYZo] WEs] g x| R ekttt o]of dia| A& Darrin J. Lee et al., Current and future
directions of deep brain stimulation for neurological and psychiatric disorders, J Neurosurg
131, 2019 2=,
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Aol Wwe] upet debich. w3 £4 oo FH Ve, Leli a5o|
o) 5ol A MHISH ARS Eol 24T 4 QleKof thebiE 1 muks get
Ak

8}

AJ(inhibitory) @14, & ZE A (excitatory) Q1 &| o] 12|31 A=+ HA 9]
(e}

2. DBS2| &1t

1987 A5 1994 A712] 1745 (Tremor) 1} 78} w11 F-dof gt 4
7|A= A7 Ao ' BAlE o5, DBS= IS 5ol e 85
golE Al A of] ARG 7] ARSI T3 7HE ) 2] = o A go] X F
=312} (therapierefraktare Schmerzen) o AIA = 1S HodZ=Qlch 18Ut
o] Hil= o] 3t A &5 W 240 $HAE 7 2 kAl Q. Z|olli= DBS

7} BAAT AR E T F 2ol AX T ek, B3, 9259 ARSI
3 DBS7F A2 1097E 342 0 2 A7E T, Zubgel, 59 552 4 5
54 AR QlolAl 7} A7k asth Folule Huke RelFgit
ol@loll = etz ato]uiLt vl 22 AT A= A7k 18 Folch. SHAINL,
WA7HA DBSE B A RYO R AGT 5 982 YFFHe thifm AT
L w1 mo}o%u} A= k. ol9le] WSl thshH 718 9F

ot HARG, A48 wAYZo| HEsHA WXl A= ofuchs)

Hl=r Aol %‘EL (o3}, FDA)2 2efj4d x1%35(Essential Tremor,
19979) o] tste] DBS 2|22 2013} o], m}xl< ¥(Parkinson’s Disease,
20029), 713 o] AF=(Dystonia, 20033), 7FEFEol(Obsessive—Compulsive
Disorder, 20094), & #1Z(Epilepsy, 20184)9] ti5}o x}&| =2 DBS X822
5913 tES) ol A= 2005 DBS7|F HE A8 djito] H o], HejA

4) Nuffield Council on Bioethics, 2] &3, 239 o]3}.

5) Darrin J. Lee et al.,, &F2] 31, 333 |3} Nuffield Council on Bioethics, 9F9] 3, 23
ol3t.

6) vl FDAS Bsto] 9271718 FABk=t), FDAL A4St 71712 84 (Code of
Federal Regulation, ©]8} CFR) #2173 A|8825-(21 CFR part 882)0]4], &2|& & 7]7|&



A8Y03-(21 CER part 890)9]4] 74Feh. o]uf, DBSE= 44514 - B2l el27]7]of <3}
o, IS Class IMlo] 4312 9|27]7]2 RRHL}. o] Sgol v oA o] 2A/5)7]
fNaliA= tiE Al A 5<Alpremarket approval, ©]8} PMA)E 7% of 8Ll of 2]# o=
ol=2] 7]7]o ot WA (humanitarian device exemption, ©]3} HDE)2] #-8-& whi=r}.
Sponsor(AIZ QA AHARE Aigt AAADE vlolA] A7 4 o AT E
013} B} 5- 2o oFa] AAFAEE 7]7] WA (investigational device exemption, ©]3}, IDE)o]|
tfj 3k FDAQ] 491S Hhrolof 3kth(21 CFR part 812). A<, DBS:= IDEPMA/HDES] #1748
Azt & 4= QItH(PMA/HDE:= 21 CFR part 814). T A}A||3]+= Leigh Anderson et al.,
FDA Regulation of Neurological and Pyhsical Medicine Devices: Access to Safe and Effective
Neurotechnologies for All Americans, Neuron 92, 2016.

7) st WAt AHA, HARASE 714, e, d A85, dAFE A (A

56 8%.), 2013, 695H.

Darrin J. Lee et al., &r2] 231, 3331 ©]3}; Nuffield Council on Bioethics, 2] &3, 23

o|s}.

9) Marcin Zygmunt Zarzycki/Izabela Domitrz, Stimulation—induced side effects after deep brain

8

%



21g-2 o] 5lo] H2le] EH el 17 Wsto] s

2
A% o]o] 4= §17] Whzo]ch.10)

II. DBS o]-§-9] ¥3 A

DBS o] &< glof 703k W2 AL o & BAof uje b7} gro] TH

% e

—
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Rz =X

A, X2 529 DBS o] ol A thA| 71 o) mbale] el g utg 4
olck. ZLeju DBS7} 8ol x| fao] aks] uhal A QX kL, 74ak
At 4o 59) Aol A oA Ro] A g17] uj o] FolRrkE 9]
3] —o]o] W= 95t TLA go]E o] 227o] I g3t 1) w3l o2 7|22
DBS7} 8% 48-%o] Bagt 2914, /E 8210 E24L oft] = Aok 5}
412) X2 0] 5 X 2= o] @A W) Aok sH=A|o] thstolw o ape] Sugh
Fo|oj sk gl B3], A4S Aol A WA FEAQ N

¥o] EAI5HA] eheths A frolg Wt glekd)

stimualtion — a systematic review, Acta Neuropsychiatrica 32, 2019, 579 ©]&}; Nuffield
Council on Bioethics, 9r2] %31, 231 ©]3}.
10) KH#ESL, BNOBMAAIC & 2.0BZMEIC DWW T, 5% REimd 16, Hi KRS
T - RS, 2014-01, 839 o]3}.
11) oS Sof, ZUojA= DBSQ] 93 —o]2]H71= )8t shathA]|(Deutschen Arbeitsgemeinschaft
Tiefe Hirnstimulation) 2] Hi1Qto] @it} o] AL DBS 2| &of A 435t R} AYe] 7| z7}
=)o, DBS Al&ol A SHs] aal oae] Fojolie] ylgo] L3l 7|= Ae) e
o 71zsto] A& 4= gl
o]} yste] e IO A AR HFE AT W 7175 AEetA 24bHA] oA
U A4 A FelA /‘ﬂ*‘ﬁ? Tt TE 7180l A 2 ALY TAE QIA7H
AH 2% oW 2015.11.26. 2013T}+28742.
Bjorn Schmitz—Luhn/Christian Katzenmeier/Christiane Woopen, Law and ethics of deep brain
stimulation, International Journal of Law and Psychiatry 35, 2012, 130 ©]3}.
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14) Walter Glannon, Stimulating brains, altering minds, J Med Ethics 35, 2009, 290,

15) Sonia Desmoulin—Canselier, Ethical and Legal Issues in Deep Brain Stimulation: An
Overview, in: Antonio D’Aloia/Maria Chiara Errigo (eds.), Neuroscience and Law, Springer,
2020, 326W oJa}. o]gt WEFe] HA &2 4 DBS X2 Fofshs tieket ARV
of o] HAIZ, Bl WARcH A|HolL} o =2RIe] WS sk Ao] uleky
Sp ko7t aitk. ke o A Holut slolSelele] el Wl ula ek, Lejut
HHIH= Aol f5H o R tf-gote] W1 FOE ojFo] W 4= Slth= HS st
w, Aot slolEetele] A pEAL o 2 4 gt

16) Walls v. Medtronic Inc. 2019 WL 6839942.
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2. S =X
E7), QAT B2 0 DBSE o §5Hei QuFHel PArITLe] A He
eaflok 5tar, T} AR YA Y Ak A 2ok Fick. olet patstol
DBS A7 AFE 0 = epgafol sk, X|29] 7] Solehe W3 7128 5
ZA Aok 3tu), 910l ] BrhE Ao} Fhek. w3, xfe] A Folt= B
Soln, 71 2Heel91Us] SO AES AH ARG ofato] AN wofof s,
71718 ALgak7] ] oR7]7] Btk WEe] 2§ 1efsfof ghck1D)

o} e ARIES $) AHee ol =
o), Al A o] 1L A 20l ARFE-S SHglolL Ao A F&akehIS) e
AFFRORE oR717] QAN 71EEA Tejol] B 4, AR17]
AABAR 00l T A, ©12717] YA ARl B A Sol
Q1e19) 0181 aﬂ%ﬂrom;ﬁm]w of 2 A17)40] e YAATE 77

9

O

17) Bjorn Schmitz—Luhn/Christian Katzenmeier/Christiane Woopen, 9r2]531, 132%H; Sonia
Desmoulin—Canselier, 9F2] &3, 321 ©]3}.

18) DBSe} A% A= X] QFA|uh, AT Mkt duto] e o A& oA &g

19) Whohz DBS QHAFANE $E AT e WEAN Yehtt BA7} B
10l 42 ok, QLA AT eIstol AR afo] ofe MAHAE QAL oheishE
= sl o] ATUAAe] Kt wFelL, JIeRRE Al AAAITo] dat
5ol glo] Aol orAAT TAAL F&d At Olocq, AAFAT AT} glolg =2k
I} Zre Ly aoﬂ st 17-80] O‘E} o ZA8]= 029, ‘YA B WA e BRI
T} JjAEReY, o ATL(A137 33), 2020, FxZ.

200 3ol A S0 S\ AR Sl S RS A 7 Sl
RIS AT, AT, DA, A2 LA olo] et % A Here
AN o B AL SR, A o] AATHe A% BT, o Htet
H(A)217), 2019, Fx.
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3. BFX X|=H0| OfL, THE XI=H0| Sl= B2

Ay N2l glo] B2H M=o

54 o
o] gl= 3%, 7Hbg XIP:—*]EOHOF }L 3%7 }w 174°°w164

1—,}.21>
DBSE t}2 oz Hobrt) 2ot A7) o] 474 & q 717]9] o] 213}
274 o)A Ae] o127} 9L, o] 2 Qla) Aj2-& WA 0 R o]0} A 714

o] Q7] wjEolth. A=, HEA Amyow FHE wf =00 A=
DBS®] tl 7L 52 A|45te] AAaliof 3 iAoz ot ik ofefat EAo.
& Q18] DBSH| == tha} 2ol Al 71| 492 FRste] 2e] HeiAs A

S QIck 1) DBS7F QuEe] 012 S53) Aabal M Euo] B 2 9(ah11e

= 7o R

By A7), 2) BAK B0 FALS o7k el 9= A (7
L S S, 3) o A5 A S e B4
ARl WSS Hol ] G AT $8F, 7 FF, vl 52 A4Z,

¥4 e, Sslolol) 22

21) Bjorn Schmitz—Luhn/Christian Katzenmeier/Christiane Woopen, €] &3, 132H; Sonia
Desmoulin—Canselier, &F9] &3, 321 ©o]3}.
22) Sonia Desmoulin—Canselier, 9Fo] &3, 3209 |35}
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A A} A o] ZAIR o] of A=, AAA o] ol of 2] ARl L ste] ARb
R XVP g Algel RS B7she 2ol wElFoR d5Y

)23

&>

SMl(enhancement) S

N

P, Y 52002 DBSE 0|83 4 UGS AT B oIk 3

BEAAH A B o] o] WA 0 2 318 4 Y| o] BA} o]
ole. @A A EES 913 DBS o]-go] thiEolut, B2 7]} FAolt 71
HAFL 9l3to] o] 7]40] A 7HsAo] itk o] gk okt X 2.2 913
DBS 442 W2 Fh7} 1e19) 715 G2 §13) 43 sheule) 242 U3t
LS Y BAL AT SE ek Gl QolH o]B 3§ Ao
SUHOR I, P BH o] go] A2 B o] g T 4 U
A, 8 4= Qlehel oWl 7| % 0.2 ] Fol o8 4 ik w3k 1A
A2 WA ki wlstol ol aefel sl Aol ofelak el o
wak 27 3o o] g 4 9eA, el 3 AFRIA o] FuolA Tt vlg
& 7k REgA] ol #AlE 4 glrk2d

P4 B2 DBS ol §oll A G WS thgat 2o 4] 72 BRet
of e ofahis ABE ek AL G BHO R S A9, N2 A FY
Bao] EAEC] Qe B9, A& BHOR o AH A4FAL o] F P4 A0
2 ARG A9 B g ol F ATFA 2HL Boto] BAH OB P2
AR 79 502 PRI o Ashol a3 WA 49k ke 9
3 E43 4352 Eolakan, 1A W Fol %Xﬂ% FABHAA 5185k

23) Sonia Desmoulin—Canselier, F2] &3, 324 ©o]3}.
24) Bjorn Schmitz—Luhn/Christian Katzenmeier/Christiane Woopen, $F2] &3, 132 ©]3}.
25) Jens Priitting, Rechtliche Aspekte der Tiefen Hirnstimulation, Springer, 2014, 179 ©]3}.
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IV. DBS o|-83 ¥H3 ¢

A7), DBSE Aok 1419l ‘02 7)7] B5 9 E5 Sl w7747
et 45 ol g7]7] 2 BRE wE Aslo] A ojn] eHyE X RO A
E|5L QIT)26) grek, 1& =% ojgatalo] WAy, 7]29] - FAMt o)
ol whaf o] S AT 4 YTk2D) Thk, 2JAke] olol, ojaje] Aol iie} 3
o] 5ol 7)7)9) 2%, BEe] WAk St pelste] Al41e W2} @ 7
2 Q1 Wsir} @y sk o]} e aso] @A) trbwel A A=
E|51 QA= gk Slol 4] At old B|2] DBS o] g0l =, ZEH R of

Ly
el Z2 Aol FasHA F4D 4= Ak
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26) % P4l wet o] 7171 MBS AFEH A 45 22772 WL 074
A A7 AP A W 5 28] 915 W] EGIAY S
A7) AFFHE 71 FRA Cole] £RO WA(EAA W RISy 5) L 51 F4
2ol AHgshe 2 Wik stel S 21l fisiiel ol et 5 4rjel
RO HRste] AUk 3, WA Ssiie] A gl o2/ 1570 A

Slshol e o|r||t 250z FEwe] AR SIS 1 el sEdo
2, nwe] IS Ml vl ASToR B U el /1 A i )
27) QAR Ale|R7I4 el Ul AL Aelol ohat ozt AU AHE, AEHAS

ol § R4se] WUA A AT, ARIAPAATLY, 2017, F2,
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o]} BoHE 913 AR AR} HED

Sefolol A2 A ol AeAS
pAI3) sk, o A $1@ /g Ael SIHE
1, DBSL Wl 422 /a0 21 24k ool 441 Aefel 47
2 v 4 glek webA 7]719] 252 E)

A
Aol HEHE Aol HelH Rargo 2 MY WA Lok v msto]
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>~ mlo
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ofr

=
1 A7 %8 Agsof gtk o QUs| Wi, o] BAL 71719 24 glo]
e 3PAA E}7)719) 24 B ek o abRe] el A
HlESHe A0 4= glck o] g Hd, e 1 —olo] WrH: faw
st 247t o2 e A 8 ko] eld S1d—olo] WrhE maksA 1
t}.29)

oloh Asto] DBS 4L oF&7HA] BEA ol ALt o] 4] so]u],
W] 271G A et 2 EAPES ohlt. SHARL 7)) Wergs

2 DBSE | 2710 AUt} s1= Al 2718 Aolrk.30)

2. 22| g2l

olefat 913 —olo] B7te] 7]2E ojape] Mrejrto|w wojgich. DBS of
Slofl thebal M EHORA OFRA X R7} ol HEE /HsEH] LelFok ot
1, o2 B Tt olg RS Tefste] ulud & YES shof &
TR B3], DBS QArATolA ob Enrh AL A2k dE el Al
2 sk g Fo] USieks A, g F B Q19 4ol nlx 471

Bt ishe] el v QAL -p-oll ek s 2Ake] Aol lilA &

28

%

Lena Schneider, Neue Behandlungsmethoden im Arzthaftungsrecht, Springer, 2010, 119
ol3t.

29) Walter Glannon, 2Fe] &3, 290H.

30) oju} WWE7]0) FARE oW 7|F0R Pkalof SHex, LT FAre] BAH wo]
S17] Aol DBSE Aldsl= Ao] &e|d o g gddhA| 5= wAIE Aolth oo disix=
Sonia Desmoulin—Canselier, 9F9] &3, 3241 o|3}.

31) Jens Priitting, o] &3, 53 |3}

~



Ao] uHE 4 glehs A 52 wee o, Aol i $ag oo)E Ay
£}52) Felgkel kel Al mAFAIQl o] s Yol A A of i Aw A ofat

2 ol&l|7} € asitt.

TRt 2kARo] A A o] WS 4 QlaL, AR A X7} T st Aol A AR o) 2t
ol A BEAke} 717hE BA ol Sl Abro] A o] tf A Abol| 229k 4= Sl o]
7850l &AL P B 2| 79 A2k fl8f 7S ATt ARl Z3kst
= A, A A £F, AEE 7|HEe & Sl o= TA9] fA 2= Al 7t
| A7 Abolol| A &S AlAlSHA| Zotok gth.33) B Ltk DBS o]-8-2 9
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=4 aztet ] A anrt Bsh el Qe vk, Ao o)<
o dreof vl A e, S AelAlE A Aol a-d ke Qlok AEA 2
AT A A R A 0 7 2 H]shE|ofof Gk BlEolA]
& o1F, 71719 ARg-at el vt A= aefsor ettt ol= 7171e)
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&= vlokal, FAE FA-8= E017] fldtelth
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32) o]¢} BAslo] DBS 49 93 W & o]0 Auto| tisto] APt FE5] AghA]
B5lo] EA|7F = Al 2% OLG Koln, Beschluss v. 11. 11. 2009—5 U 49/09; ¢ LA Ao 2
DBS o5 B, AAAERS 8L QA o[ do]l gd Ado] e Sl 5 F2HE-
o2 ZAASe] B A 7hsAdol Stk A oETt oAtelA USS Wl AR
OLG Dresden, Urteil v. 23. 06. 2020—4 U 242/20.

ofu) FApe] A A HES 93l Batel BolE HAR A RS Srhshs ke
Az 4 get.

Deutsche Forschungsgemeinschaft, Tiefe Hirnstimulation. Stand der Wissenschaft und
Perspektiven, 2015, 64 ©|3}; Bjorn Schmitz—Luhn/Christian Katzenmeier/Christiane
Woopen, &Fe] 31, 133 ©]|3}: Sonia Desmoulin—Canselier, 9F2] &3, 327H o|35}.
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Invasive Brain Stimulation and Legal Regulation:
with a special focus on Deep Brain Stimulation

Choi Min-Young

Research Fellow, Korean Institute of Criminology and Justice

=ABSTRACT=

Brain stimulation technology that administers electrical and magnetic stim-
ulation to a brain has shown a significant level of possibility for treating a wide
range of various neurological and psychiatric disorders. Depending on its nature,
the technology is defined either as invasive or non-invasive, and deep brain
stimulation (DBS) is one of the most well-known invasive brain stimulation
technologies. Currently categorized as grade 4 medical device in accordance with
Guideline On Medical Devices And Their Grades, a Notification of Ministry of
Food and Drug Safety (MFDS), the DBS has been used as a stable treatment for
several diseases. At the same time, the DBS technology has recently achieved
substantial advancement, encouraging active discussions for its use from various
perspectives. On the contrary, debates over legal regulation related to the use of
DBS has relatively been smaller in numbers. In this context, this article aims to
1) introduce the DBS technology and its safety in setting out the tone; 2) touch
upon major legal issues that would potentially rise from its use for four different
purposes of treatment, clinical study, areas of non-standard treatment where no
other methods are available, and enhancement; and finally 3) highlight disputes
concerning common emerging issues observed in the aforementioned four
purposes from the viewpoint of legal responsibility and liability of using the
DBS, which are benefit-risk assessment, physicians’ duty of information, patients’

capacity to consent, control for device, and insurance coverage.

Keyword : Deep Brain Stimulation, Effect, Legal regulation, Purpose of use,
Legal responsibility




